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IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabmumma 1
dopmupyemble OueHouHbIe
Mogynb AUCLUIIMHEI KOMITeTeHLUU MaTepuarbl KommuecTBo
WM UX YaCTH Y CpeJCTBa
NupvBuyansHoe 5
NuTeprionupoBanue QyHKLINN AIOMAIIIHEE
3a/jaHue
TectupoBaHue 20
WNupauBuayansHOe 3
OO6paboTKa 3KCriepUuMeHTaTbHBIX JlOMariHee
JlAHHBIX 3a/jaHue
TectupoBaHue 20
WNupauBuayansHoe 3
PeliieHre HeTMHEMHBIX JloMariHee
ypaBHEHUH C O/IHOM TlepeMeHHOM 3a/laHue
TectupoBaHue 20
NupuBryansHOe 4
Pemmenue crcrem MHEHHBIX YK-1 JloMalliHee
yPaBHEHUU CniocobeH oCy111eCTBIATh 3a/laHue
KPUTUUECKUM aHa/Iu3 TectyupoBaHue 20
npo0/ieMHbIX cuTyarii | MIHauBuayansHoe
PemeHue cuctem HeJTMHEMHBIX Ha OCHOBE CHCTEMHOT0 JlomMalllHee 3
ypaBHEHUU TI0/TX0/1a, BhIpAOaThIBATh 3a/jaHue 19
CTpaTeruto TecTupoBaHue
JleCTBUM NupuBuayansHOe 3
JIuHeliHOe MpOrpaMMHUpPOBaHUe AlOMALIReE
ITKoc-1 Criocoben 3a/laH1e
pa3pabaThiBaTh TectupoBaHue 20
NepCrieKTUBHbIE IJ1aHbl U | VIHAWBUYanbHOe 3
[Torck MuUHUMYMa (yHKLIMU TeXHOJIOTHU B 06/1acTh JloMalliHee
O/IHOU TIepeMeHHOM1 MexXaHU3aluu U 3a/laHue
aBTOMaTH3aLuu TecTupoBaHue 19
TIPOLIeCCOB B VupuBuayansHoe 3
[Torck MUHUMYMa (yHKLIUU Ce/IbCKOX 03 CTBEHHON JloMalliHee
HECKOJIbKUX IepeMeHHbIX OpraHu3aLuu 3a/laHue
TectupoBaHue 21
PemnreHre 0OLIKHOBEHHBIX WnpusrayanbHoe 4
. JloMalliHee
I depeHIMANTbHBIX ypaBHEHUN —
TEPBOTO HOpAAKa TectupoBaHue 20
NupuBuayansHOe 4
JloMalliHee
MaTtemartrueckasi CTaTUCTHKA
3a/jaHue
TectupoBaHue 20
NupuBrayansHOe 6
Pl JloMalliHee
3a/jaHue
TectupoBaHue 20




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE
AJII OOEHKY 3HAHWNY, YMEHNN 1 HABBIKOB JEATE/IBHOCTHN

B ITPOLNECCE OCBOEHUSA JUCIHUII/INHbI

Tabsuija 2 — PopMUpyeMbie KOMITETEHI[UH

Kog n O1jeHOoYHbIe
Koz v HauMeHOBaHKe MHAUKATOPA JOCTUKeHUS
HauMeHOBaHUe MaTepHuasbl
KOMIEeTeHIUH (4aCTh KOMIETEHLIVN )
KOMITeTeHL[UU U CpeAcCTBa
HNuTepnosupoBanue GpyHKIui
WU-1yk-1. AHanu3vpyerT Tmpo0/eMHYI0 CUTYalMi0 Kak
CUCTeMY, BBISIBIISISL ee COCTaBJISIOLIMe U CBSI3U MeXAY HUMU
N-2yk.1. OcymecTsisieT IOUMCK BapUaHTOB pelleHus
MOCTaB/leHHOW  MpoOJeMHOW  CUTyalldd Ha  OCHOBe
TecTtupoBanue
JIOCTYITHBIX UCTOYHUKOB UH(OPMAaLIUU
NupuBrgyansHOe
NA-3yk-1. OripesienisieT B paMKaxX BbIOpaHHOTO ajaropuTMa OMALLIHEe
BOTIPOCHI (33/1auu), MO/JIEXKaIle JajbHeuIei pa3paboTke. ’qg aHMe
[pepasiaraet crioco6bl UX pelieHus A
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TIIaHBI U
TEXHOJIOTUM B 00/1IaCTU MeXaHHW3alluM W aBTOMaTHU3aluu
TIPOLIeCCOB B CebCKOX03MCTBEHHOM OpraHv3alyy
O0paboTKa HKCIepUMeHTATbHbIX JaHHBIX
NO-1yk1. AHamui3upyer TIPpOOJIEMHYIO CHUTYal[Ui0 Kak
CHUCTEMY, BBISIBJISISI €€ COCTABJISIFOLME U CBS3U MEXAY HUMU
NAO-2yk1. OcylecTBisieT IIOMCK BapUaHTOB pelleHus
MOCTaB/ieHHOW  MpoOJeMHOW  CUTyalldd Ha  OCHOBe
TecTtupoBanue
JIOCTYITHBIX UCTOYHUKOB UH(OPMAaLIUU
NupuBrgyansHOe
N-3yk-1. OripesienisieT B paMKaxX BbIOpaHHOTO ajaropuTMa OMALLIHEe
BOTIPOCHI (33/1auu), MOJIEXKaIle JajbHeuIei pa3paboTke. ’qg AHMe
[pepasiaraet crioco6bl UX pelieHus A
YK-1 U-1nkoc-1 Pa3pabaTbiBaeT TMepCIEeKTUBHBbIE TIIAHBI U
Cnocoben TEXHOJIOTUM B 00/IaCTU MeXaHHW3alluM W aBTOMaTHU3aluu
OCYLL[eCTBJISITh TIPOLIeCCOB B CebCKOX03MCTBEHHOM OpraHv3alyy
KPUTUYECKUN aHa/lu3 Pemienyie He/lMHeHHBIX YPaBHEHUH C OJHOH NepeMeHHOH
Mpo06/IeEMHBIX NO-1yk1. AHamui3upyer TIPpOOJEMHYIO CHUTYal[Ui0 Kak
CUTYaLMi Ha OCHOBE |CHCTEMY, BBISIBJISISI €€ COCTABJISIOIINE U CBSA3U MEXKIY HUMU
CUCTEMHOTO NA-2yk.1. OcyuecTBnisieT MOWMCK BapUaHTOB pelleHus
roAxoza, MOCTaB/IeHHOW  TpoO/eMHOM  CUTyallud Ha  OCHOBe
TecTtupoBanue
BbIpabaThIBaTh JIOCTYITHBIX MICTOYHUKOB UH(OPMaLH
NupuBrgyansHOe
CTpaTeruo N-3yk-1. OripesensieT B paMKaxX BbIODaHHOTO ajropUTMa OMalLIHee
JeNCTBUM BOTIPOCHI (3a/jaum), MoAJIeXKalle JanbHekieii pa3paboTke. AB AHMe
[Tpepnaraet criocoObI UX pelieHus A
[TKoc-1 Cnocoben | W/I-1rikoc-1  PaspabaTbiBaeT MepCreKTUBHBbIE T[UIAHbI U
pa3pabarbiBaTh TEXHOJIOTUM B 00/1aCTU MeXaHHW3al[iM U aBTOMAaTH3al[|uH
TepCIeKTUBHbIE TIPOLIECCOB B CE/IbCKOXO03SIMCTBEHHON OpraHU3aliu
IJIaHbI U TEXHOJIOTUU Pemenue cruicrem IMHeHHbIX YPaBHeHUM
B 00actn NO-1yk1. AHamui3upyer TIPpOOJIEMHYIO CHUTYal[Ui0 Kak
MeXaHU3alnu1 1 CUCTEMY, BBISB/IAS €e COCTAaBJIAIIIMe U CBA3H MeXKIy HUMU
TecTtupoBanue
dBTOMaTH3alnu NAO-2yk1. OcylecTBisieT IIOMCK BapUaHTOB peLleHus
N o NupuBrgyansHOe
IIpOLeCCoB B MOCTaB/IeHHOW  TpOO/JeMHOW  CHTyalldd HAa  OCHOBe OMalLHee
CeIbCKOXO03AMUCTBEHH | OCTYIHBIX UICTOYHUKOB MH(OpMaLUn ABa,anI/Ie

Ol OpraHu3saluu

U[-3yk-1. Oripefensier B paMKax BBIODAHHOTO ajrOpUTMa
BOMPOCKHI (33/lauM), TIOJ/IEXKAl[Me AaTbHelHIel pa3paboTke.
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[Tpepnaraet criocoObI UX pelieHus

N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TI/IaHBI U
TEXHOJIOTUM B 007aCTM MeXaHW3aluM W aBTOMAaTH3aliu
TIPOLIECCOB B CEbCKOX03MCTBEHHOM OpraHv3alyu

Pemienne cucTeM He/IMHEHHBIX YPaBHEHHU

NO-1yk.1. AHamui3upyer TIPOOJEMHYIO CHUTYal[Ui0 Kak
CHCTeMY, BBbISBJ/ISIA ee COCTaBJIAIOLMe U CBSI3U MeXKy HUMU

NA-2yk.1. OcymecTBnisieT MOWMCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TpOO/JeMHOW  CHTyalldd Ha  OCHOBe Tectuposae
JIOCTYITHBIX MICTOYHUKOB UH(POPMaLH VALV ATBHOE
N-3yk-1. OripesensieT B paMKaxX BBIODAaHHOTO ajroOpHUTMa AHBIIy el
BOTIPOCHI (33/]auM), TIOA/IEXall[ie AanbHekIeil pa3paboTke. AOMaILIHee
[Tpepnaraet criocoObI UX pelieHus SanaHue
N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHBIE TI/IaHBI U

TEXHOJIOTUM B 007aCTM MeXaHW3al[uM W aBTOMAaTH3aliu

TIPOLIECCOB B CEbCKOX03iCTBEHHOM OpraHv3alyu

JInHeHHOe NporpaMMMpOBaHHe

NO-1yk.1. AHamui3upyer TIPOOJEMHYIO CHUTYal[Ui0 Kak
CUCTeMY, BBISIBJISISI ee COCTaBJISIOLMe U CBSI3U MEXY HUMU

NA-2yk.1. OcymecTBnisieT MOUMCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TpOOJeMHOM  CHTyalldd Ha  OCHOBe Tectaposarme
JIOCTYITHBIX MICTOYHUKOB UH(POPMaLH I/I

N-3yk-1. OripesensieT B paMKaxX BbIODaHHOTO ajroOpUTMa HAMBUAYA/IHHOE
BOTIPOCKHI (33/]aun), TIOA/IeXall[e AanbHelIeil pa3paboTke. ,q;)aN;LE;IEe

[Tpepnaraet criocoObI UX peleHus

N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TI/IaHBI U
TEXHOJIOTUM B 007aCTM MeXaHW3al[uM W aBTOMAaTH3aliu
TIPOLIECCOB B CEbCKOX03iCTBEHHOM OpraHv3alyu

ITouck MUHUMYMa (PYHKIIUH O/{HOM NTepeMeHHOU

NO-1yk1. AHamui3upyer TIPpOOJEMHYIO CHUTYal[Ui0 Kak
CUCTeMY, BBISIBJISIA €e COCTaBJIAIOLMe U CBSI3U MeXy HUMU
NA-2yk.1. OcymecTBisieT MOWMCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TpOO/JeMHONM  CHTyaldd Ha  OCHOBe
JIOCTYITHBIX MICTOYHUKOB UH(POPMaLH
U[-3yk-1. OripefensieT B paMKax BBIODAHHOTO ajrOpUTMa
BOTIPOCHI (33/]auu), TIOA/IeXKall[ie AanbHelIei pa3paboTke.
[Tpepnaraet criocoObI UX pelieHus
WN-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TI/IaHBI U
TEXHOJIOTUM B 007aCTM MeXaHW3al[UM W aBTOMAaTH3aliu
TIPOLIECCOB B CEbCKOX03CTBEHHOM OpraHv3alyu

TectupoBanue
WupuBupyanbHoe
JloMallHee
3a/aHue

ITouck MHHUMYMd d)yHKIU/II/I HECKOJIBKHUX MePpEeMEHHBIX

WU-1yk-1. AHanmu3vpyeT Tmpo0/eMHYI0 CUTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeX/y HUMU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/AeHHOW  mpobjeMHON — CUTyalluM Ha  OCHOBe
JIOCTYTIHbIX UICTOUHUKOB UH(OpMaLu
NJ-3yk-1. OripefensieT B paMKax BbIOpDaHHOTO aaropuTMa
BOTIPOCHI (3a/1auu), MOJJIEXKAIle JajbHeuIel pa3paboTke.
[pepnaraet criocobbl MX pellieHust
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TUTaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHW3aluM U aBTOMaTHU3allvH

TIPOLIECCOB B CeJIbCKOXO03HCTBEHHON OpraHu3auu

TectupoBanue
WupusuayanbHoe
JloMallHee
3ajaHue




MmopsAaKa

Pemienne 00bIKHOBeHHBIX AN()epeHnNaTbHBIX yPAaBHEHUH N1€PBOT0

WU-1yk-1. AHanmu3vpyerT Tmpo0/eMHYI0 CUTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeXy HUMU
N-2yk.1. OcymecTsisieT IOUMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  mpobjeMHON — CUTyaljuM Ha  OCHOBe
JIOCTYTIHbIX UCTOUHUKOB UH(OpMaLu
WUJ-3yk-1. OrnipefensieT B paMKax BbIOpDaHHOTO aaropUTMa
BOTIPOCHI (3a/1aun), MOJJIEXKaIle JajbHeuIei pa3paboTke.
I[pepnaraet criocoObl UX pellieHUst
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TUTaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHW3aluM U aBTOMaTHU3alvH
TIPOLIECCOB B CeIbCKOX035HMCTBEHHOM OpraHu3alyu

TectupoBanue
upusupyanbHoe
JloMallHee
3a/aHue

MartemMaTHuecKas CTaTUCTHKA

WU-1yk-1. AHanmu3vpyerT Tmpo0/ieMHYI0 CUTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeXy HUMU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  mpobjeMHON — CUTyaluM Ha  OCHOBe
JIOCTYTIHbIX UCTOUHUKOB UH(OpMaLu
WUJ-3yk-1. OrnipefensieT B paMKax BbIOpDaHHOTO aaropuTMa
BOTIPOCHI (33/1auu), MOJIEXKaIle JajbHeuIel pa3paboTke.
[Tpepnaraet crioco0bl MX pellieHust
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TUIaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHW3aluM U aBTOMaTHU3alluH
TIPOLIECCOB B CeIbCKOX035HMCTBEHHOM OpraHu3alyu

TecTtupoBanue
NupuBrgyansHOe
JloMalHee
3a/laHue

Psab1

WU-1yk-1. AHanmu3vupyerT Tmpo0/eMHYI0 CUTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeXY HUMU
N-2yk.1. OcyiecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  mpobjeMHON — CUTyaljuM Ha  OCHOBe
JIOCTYTIHbIX UICTOUHUKOB UH(OpMaLU
WUJ-3yk-1. OrnipefensieT B paMKax BbIOpDAaHHOTO aaropuTMa
BOTIPOCHI (33/1auu), MOJIEXKAIlre JajbHeuIei pa3paboTke.
[Tpepnaraet criocobbl UX pellieHUst
WU[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TUTaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHW3aluM U aBTOMaTHU3allvH
TIPOLIECCOB B CeIbCKOX035MCTBEHHOM OpraHu3alyu

TectupoBanue
WupuBupyanbHoe
JloMallHee
3ajaHue

OueHouHbIe MaTepUa/bl U CPe/CTBA /I NPOBEPKU

chopMHUPOBAHHOCTH KOMITETEHI{HI

Mojayb 1. «AHTepnoiMpoBaHue ()YHKIIH»

KomvmnbiorepHoe TectupoBanue (TCK)
Bblbepume 00uH npasuibHbIli 6APUAHM OMeema U Haxcmume KHONKy «odsee»
HNHTepniosiMpoBaHye Ta0/iHuHOM PyHKIIMHU peAIo/iaraer:

CyMMUPOBaHUe Tab/IMYHBIX 3HAUeHUM

NpoxoyKaeHue QyHKLIMK BO/IM3U TOUeK

+HaxoxeHre GYHKIMH, POXO/slliel uepe3 Bce TabMUHbIe TOUKU
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IIOCTPOEeHVe UHTerpabHOU KPUBOU
Tabuuable GyHKIUHA He HHTEPIIOJTHPYIOT:
MHOrou/ieHoM JlarpaH»ka
MHOTI'OUY/IEHOM CTEIIeHU «I1»
+TPUTOHOMETPHUUECKUM PSIZIOM
MHOroujieHoM HeroTOHa

DyHKIMSA, KOTOPYI0 NMPUMEHSIOT NMPH WHTEPNO/JIUPOBAHUM C Pa30ueHHeM HMHTepBasia

Ha OTPe3KHU:
+ criiaiiH
OTpe30YHast
JipoOHast
JMAHeNHas
Kakue MHOrouieHbl He IB/IAKOTCH UHTEPNO/ISALUOHHbIMH?
Jlarpan»ka
HeroToHa
Ha OCHOBe MaTpuLibl BanaepMoHja
+ITudaropa
CKo0/IbKO BH/IOB IMeeT HHTePMNo/IAIHOHHbIH MHOToWIeH HbroTOHaA?
+ JBe
OIHY
TPU
yeTbIpe
Ot uero 3aBUCAT UTEPNOJIsILUOHHBIE (opmy/ibl Hbl0TOHA?
OT TTPOM3Be/IeHHS] KOOPJWHAT TaO/MIIbI Y
+0T pa3HOCTel TIepPBOro, BTOPOTO U T.J. TIOpsIKa Tab/IrIbl Y
OT CyMMbI KOOpAWHAT Tabmifpl Y
OT MPOM3BeIeHHsT KOOPAMHAT TaO/HMIbl X
Korja npuMeHsSII0T MHTEPII0/IMPOBaHUe CIIJIAaMHAMHU?

+Korjia BeCb 0Tpe30K Tab/uiibl X BeJMK U ero pa30MBalOT Ha YaCTUUHbIe OTPe3KU

Kor/la BeCb 0Tpe30K Tab/niel X uMeeT Touek 6osbiie 10

Korjla BeCb 0Tpe30K Tabsmiel X uMeeT Touek 6osbiie 20

Kor/la BeCb 0Tpe30K Tab/miiel X uMeeT Touek 6osbiie 30
YTo Takoe CriauH?

9TO YacThb TabJUI[BI TT0 KOOpAUHATe X

9TO YacTb TabJUI[BI TT0 KOOpAuHaTe Y

+3TO CIJYHKL[I/IH, KOTOpdAd Hd KdXKIAOM YdCTHUUYHOM OTpE3Ke HEIIpEPbIBHa BMeCTe C

HECKOJIbKUMU CBOMMHU TPOW3BOAHBIMU
9TO YaCTh TabJIUIIBI 10 KoopAuHaTe X U Y
Kak BbIT/ISAANT KyOU4ecKHi CIiaiH?
+S(x) = aitbi(X-Xi1)+ci(X-Xi1)*+di(X-Xi1)°
S(x) = aitbi(x-Xi1)**+ci(x-xi-1)*+di(x-xXi1)*
S(x) = aitbi(x-Xi1)*+ci(x-Xi-1)*+di(x-xi.1)°
S(x) = aitbi(x-Xi1)*+ci(X-Xi-1)*+di(x-xXi.1)°
Kakoe KO/IMUeCTBO YpPaBHEHHIl UCHOJB3YOT [JI HaXO0X/eHHUs
K03¢PuLmeHTOB A/ cruiaiiHa?
2n

HEen3BeCTHBIX



+3n

4n

on
Kakou BH]I HUMeeT HHTepHOJIHHHOHHblﬁ MHOIo4ji€eH Ha OCHOBe MdATPHIbI
Banpepmonpa?

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

n

n—1

P(x)=ay, - x" +a,-x""+..+a,, x+a,
CkonbKo K03 (}UIUEeHTOB HMeeT HWHTEePNO/ISIfUOHHbIA MHOrOYIeH Ha OCHOBe
Marpuunesl Banaepmonpa?

+(n+1)

(n+2)

(n+3)

(n+4)
Kakoro mopsaka mo/iyuaeTcss CHCTeMa YPaBHeHMM Ha OCHOBe MaTpHIibI
Banpepmonpa?

+cucrema (n+1) ypaBHeHu# ¢ (n+1) HeM3BeCTHBIMU

cucrema (n+2) ypaBHeHUH C (N+2) HeU3BECTHBIMU

cucrema (n+3) ypaBHeHUH C (N+3) HeU3BECTHBIMU

cucremMa (n+4) ypaBHeHUH C (n+4) HeU3BeCTHBIMU
Kakoro Buja nojiyuyaercsi CHcreMa ypaBHeHHMH Ha 0CHOBe MaTpuLbl Banaepmonpga?

+Zak 'X?_k =Y

4 —k
zak.xin :yi

k=0
CKo0/IbKO pellieHul UMeeT CHCTeMa YyPaBHeHHH Ha 0CHOBe MaTpulbl Banaepmonpaa?
+eJMHCTBEHHOE
[iBa
TPHU
yeThIpe
ITouemy Bcerja HMeeT pellleHUeé CHCTeMa YpPaBHeHUH Ha OCHOBe MaTpPHIibI
Banpepmonpa?
+TaK Kak ee ornpezeuTe/b OTJIMUeH OT HYJIA
TaK Kak ee Orpe/ie/IiTe/b MeHbIle OT HYJIS
TaK Kak ee ompe/enuresb 00Jbliie OT HYJIS
TaK Kak ee OMpe/ie/ITe/b PaBeH HYJIH0
B uem cocToMT NpaBUIIO COCTaB/IeHUs MaTpuLbl Banaepmonja?
B Ka&)K/J]OM CTPOKe pacIiojiaraloTcsi HeM3BeCTHbIE C YObIBAHMEM UX CTereHel oT (n-2)

mo (0)



B Ka)KZIOM CTPOKe pacriojiaraloTcsi HeM3BeCTHbIe C YObIBaHUEM UX CTereHel oT (n-3)
7o (0)

mo (0)

Ao (0)
Kakwue ¢pynknuu BcrpoeHsl B MathCAD st MHTepnio/IMpOBaHUsA CiJlalHaAMHU?
+1vHelHast, Tapobamueckasi, Kyonueckast
norapudmuueckas, napobanuueckas, Kyonueckas
CTereHHasl, Tapobamueckasi, Kyonueckas
9KCTIOHEeHIUa/IbHast, Tapobanmuueckasi, Kyonueckast
Kak Ha3bIBaeTcs mporecc, KOrja Heo0X0AUMMO OLIEHUTh 3HAaUeHHe TadJIMUHOMU
(yHKIUM 3a nipejie/1aMH 3a/JaHHBIX y3/I0BbIX TOUEK?
+3KCTPOIOJIALIUA
arnrpoKCUMaLys
VIHTepII0JIALIUA
NIpOJi0J/DKeHue
Kakoi onepaTop ucno/b3ywT npu uHTepnossauuu B MathCAD?
root
find
+interp
regress

B Ka)KZIOM CTPOKe pacrio/iaraloTcsi HeM3BeCTHbIe C YObIBaHUEM UX CTerieHel oT (n-4)

+B Ka)KJJOW CTPOKe pacrio/iaraloTcsi Hen3BeCTHbIe C YObIBaHWEM UX CTereHel OoT (n-1)

Tabuna 3 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Kog u Kputepuu orieHrnBaHus C)OPMUPOBAHHOCTH KOMIIETEHLIUN
HauMeHOBaHue (4acTy KOMNETeHLH)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
JOCTHKeHUs COOTBETCTBYET OLIeHKe | COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OLleHKe
KOMIIeTEeHL[UH (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLIO» «OTJIMYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO Oa/yila | MakCHMaJsibHOTO Oasiia MaKCUMaJibHOro 6asia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyer JleMOHCTPUPYeT JleMOHCTPUPYeT OT/IMYHOE 3HaHUe:
npobieMHY0 3HaHHe: XOpolllee 3HaHKe: OCHOBHBIX METO/I0B
CUTYaL1IO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B VIHTePII0/IMPOBAHUS
CUCTeMY, BBISIBIISIS ee VIHTepPI10/IMPOBaHUS VIHTepPI10/IMPOBaHUs byHKIIY;
COCTaBJISIFOLIME U GbyHKLIMT; GbyHKLIMT; HWHTEePIOJISLIMOHHBIX
CBSI3U MeXy HUMU VIHTepPIIOJISILIMOHHBIX VIHTepPIIOJISILIMOHHBIX MHOI'O4YJIeHOB; MeTO/|0B
NAO-2yxk-1. MHOTI'OWIEHOB; MEeTO/0B MHOI'OY/IEHOB; HWHTEePII0/IMPOBaHUA
Ocy1ecTBsieT MOUCK VHTEePIO/IMPOBaHUS MeTO/|0B CIUlaiHaMH Y Ha OCHOBe
BapUaHTOB pelleHUs criaiiHaMUy Y Ha VIHTepPI10/IMPOBaHUs MaTtpuLpl BangepmoHna;
MOCTaB/I€HHOU OCHOBEe MaTpULIbI CrJlaiHaMU Y Ha MeTO/|0B pelleHus B
TIpoOIeMHO# BanpgepmoHa; OCHOBE MaTpPULIbI MathCAD;
CUTYyaLy Ha OCHOBe METO/I0B pelLlIeHNs B Banpepmona; CTYZIeHT CTIOCO0eH C
JOCTYITHBIX MathCAD; MeTO/IOB pelLleHys B BBICOKOM CTeNeHbI0
HMCTOYHUKOB CTYZIeHT MOJKeT: MathCAD; CaMOCTOATe/IbHOCTH
vH(bopMaLu aHa/IM3UpOoBaTh CTYZIeHT MOJXKeT aHa/M3UpOoBaTh
N-3yx-1. npobeMHYIO CaMOCTOSITEe/TLHO: MpO0IEMHYIO CUTYaLHFO
OrnpepesnsieT B CUTYyaLMIO KaK aHa/IM3UpOBaTh KaK CHUCTeMY, BbISIBJISIS ee




paMKax BbIOpaHHOTO
aJICOPUTMa BOTIPOCHI
(3apaunm),
noJijiexxariye
JlaJIbHeuIen
pa3paboTke.
ITpepnyaraet croco6bl
WX pelleHus
N O-1nKoc-1
Pa3pabatbiBaeT
MePCIeKTUBHBIE
TIJIaHbI ¥ TEXHOJIOTUX
B oOsiactu
MeXaHU3aluu U
aBTOMaTHU3alux
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHH
Ol opraHu3saluu

CHCTEMY, BBISIB/ISS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
MOCTaB/IeHHOU
npo0/IeMHOM CUTyaluH
Ha OCHOBe JJOCTYTIHBIX
HMCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJICOPUTMA BOTIPOCHI,
noJijiexxariye
JasibHeuIen
pa3paboTke;
pa3pabaTbiBaTh
TrepCrieKTUBHbIE T/IaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B

npobeMHY0
CUTYyaLIO KaK
CHICTEMY, BBISIB/ISIS ee
COCTaBJISAIOLIME U
CBSI3U MEXXy HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUsI
MOCTaB/IeHHOU
npo0/IeMHOM CUTyaluu
Ha OCHOBe JJOCTYTTHBIX
HCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
roJijiexxariye
JasibHeuIen
pa3paboTke;
pa3pabaTbiBaTh
TNepCrieKTUBHbIE T/IaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu

CeJIbCKOXO3SIMCTBEHHOM Y aBTOMaTH3al[un
opraHu3aluu TIPOLIECCOB B
Ce/TbCKOXO03sTMCTBeHHOU
OpraHu3aluu

COCTABJISIFOIIME U CBSI3U
MeXy HUMU;
OCYILIeCTB/ISITh TIOUCK
BapUAHTOB PelleHUs
ITOCTaB/IEHHOM
TTPOOIEMHOM CUTYaIM Ha
OCHOBe JIOCTYITHbIX
HCTOUYHUKOB WHGOpMAI[WH;
orpeiesiiTh B PaMKax
BLIOpAaHHOTO a/ITOPUTMa
BOTIPOCHI, TIO/I/IeKallue
JanbHelIel pa3paboTke;

pa3pabarbIBaTh
TepCIieKTUBHBIE TI/IAHbI U
TeXHOJIOTMH B 00/1aCTH
MeXaHU3aIuu U
aBTOMAaTH3alUU MPOLIeCCOB
B CeIbCKOXO03SHCTBeHHOMH
OpraHu3aluu

Mojayb 2. «O0padoTKa IKCIIepUMEHTA/ILHBIX JJaHHBIX»

KomMmnsbrotepHoe TectupoBanue (TCK)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asee»
Kak /jo/pkHa npoiTi GyHKIMA NP anmnpoKCcUManun?

+C HaMEHBIIIMMU PAaCCTOSTHUSIMU [0 BCEX TOUEK Ta6J'II/ILH:>I

C HauOOJILIINMU PaCCTOAHUAMHU 0 BCEX TOUEK Ta6J'II/IL[bI

C KBaJIpdATUYHBIMH DACCTOAHUAMMU 1O BCEX TOUEK Ta6HI/ILU:>I

C jiorapu(MUUYeCKUMU PaCcCTOSIHUASIMU JI0 BCeX TOUeK TabILIbI
Kak Ha3biBaeTcs1 (yHKLUA NMPH anmnpoKcuManum?
+TpuO/IKaroLas
IpuOIM3UTETbHAS

yCpeAHeHHast

JIMHeUHas

YTo Hafo cAenaTh nepej annpoKcuManmen?
3a/jaTh HauasbHbIe YCIOBUS
3a/jaTh TPAHUYHbIE yCJIOBUS
3a/1aTh rpaUK QyHKIUH
+3a1aTh BUZ, pUbmKaromieid GyHKIUN

Kakou 13 nepeunc/ieHHbIX B/, (DYHKLIUH He/Ib35 3a/aTh NP annpoKCUMALMU?

JIMHENHYO0

+UHTEerpajibHy10
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KBa/IpaTUUHYHO
norapuMUUecKyro
Kakoii u3 nepeunc/ieHHbIX BU/, QyHKLMU He/lb3sl 3aAaTh PU annpoKcuManuu?
Kybuueckyto
5KCMOHEHLMaTbHY 0
+auddepeHLaTbHY O
CTereHHY0
Kakoii u3 nepeunc/ieHHbIX BU/} QyHKLMH He/lb3sl 3aAaTh NMPHU annpoKCcUManuu?
+0eCKOHEUHYIO
roKa3aTesbHY0
I POOHO-TTMHENHYTO
runepboIMUecKyro
B ueM 3aKJ/Il0UaeTCsi MeTo/| HaUMeHbIINX KBaJPaToB?
BO3BeZleHre B KBaZipaT Tab/IMUHbIX 3HAUeHU
+MUHUMH3aLMsl CYMMbI KBaJJpaTOB pPa3HOCTeH Tab/IMUHBIX U PUOIMIKAIOIINX
3HaueHul QyHKIUU
M3BJleueHre KOPHS KBa/IPaTHOTO M3 TabJIMUHBIX 3HaUeHU
BO3Be/leHre B KBaZlpaT pa3HOCTel Tab/IMYHbIX U MPUOIVIKAIOIIUX 3HaUeHU
byHKIH
YTo MCIO0IB3YIOT MPH HAX0XKAeHNU K03¢uiueHTOB npud/mnkammein GQyHKuuu?
+PaBeHCTBO HYJIIO TTPOM3BOJHBIX (PYHKIMU 10 KO3PPULIeHTam
PaBeHCTBO HYJII0 (PYHKLUU
PaBeHCTBO HYJIIO KBaZipaTa (PyHKLIUU
PaBeHCTBO HYJIF0 KOPHSI KBaZIpaTHOTO U3 (PYHKLIUU
CKko0/1bKO0 K03¢(UI[HeHTOB Ha/I0 HAWTHU NPH JIMHEHHOW Npul/InKawmen GQyHKuuu?
OJIVH
+71Ba
TpH
yeTbIpe
Cko/16K0 K03 GHUI[HeHTOB Ha/[0 HAWTH NMPHU KBaJPaTUYHON MPUO/IMKaIomein
GyHKIMN?
OJIVH
JiBa
+TpuU
yeTbIpe
Cko/1bKO0 K03¢(HI[HeHTOB Ha/l0 HAWTHU NPH JIorapru(pMUuUecKoil mpud/ImKarmen
pyHkmu?
OJIVH
JiBa
+TpHu
yeTbIpe
CkobKO K03 PHuiieHTOB HaZi0 HAWTHU NMPH KCIIOHEHI[HA/THHOH NMPUO/IKaKOIIen
pyHknun?
OJIUH
JiBa
+TpuU
11



yeTbIpe
Yemy paBHA Npou3BoAHAA Mo Ko3(duipeHTy (a) mpu IMHEHHON MPUO/IMHKAIOIeH
pynkyu?

+X

X2

1

2
Yemy paBHa mpou3Bo/jHas no ko3¢ dunuenty (0) npu TMHeHON NMPUO/THKalOIIeH
pyHkun?

X

X2

+1

2
Yemy paBHaA NMpou3BogHasA 1Mo Ko3gduipeHTy (a) Npy KBa[paTUIHON
npud/Kamen GyHKun?

X

+X2

1

2
YemMy paBHa mpou3Bo/jHas no Ko3¢gdunuenty (0) mpu KBaApaTHIHOM
npuo/IKaromen QyHKIun?

+X

X2

1

2
YeMy paBHA NpPou3BoJHasA Mo Ko3¢duiueHTy (c) Npy KBaipaTUUHOU
npud/mmkarmen GyHkumn?

X

X2

+1

2
Kakue onepaTtopsbi ucnosib3yorcs B MathCAD panst Haxoxaenusi Ko3(dunueHToB (a)
4 (0) mpu TuHeiTHON NpUO/IWKawmen QyHKuun?

+slope u intersept

given u root

given u find

root u find
Kakyo pynkumio ucnonn3yot B MathCAD pansa Haxo)x/ieHus [0JIMHOMA B KauecTBe
npul/IKamen GyHKiumn?

given

find

root

+regress
Uto o3HauvaeT Ko3ppuuueHT k B pyHKIMHU regress?

+CTerneHb MoJIMHOMa

repBbIi KO3 GULIMEeHT MTOIMHOMA

12



BTOPOI KO3()PULIEHT TT0JIMHOMA
TpeTuii KO3 hHULIMEeHT NTOMHOMa

Tabuna 4 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIETeHI[HH

Ornpepgesnsier B
paMKax BbIOpaHHOTO
aJIrOPUTMa BOTIPOCHI

(3apaunm),
roJijiexxariye
JlaJibHeuIen
pa3paboTke.
ITpepnsaraet crioco6bl

WX pelleHust

N O-1nKoc-1

Pa3pabatbiBaeT
MePCIeKTUBHBIE
TIJIaHBI ¥ TEXHOJIOTUX

B oOsiactu
MeXaHU3aluu U
aBTOMaTHU3aluu
TIPOLIECCOB B
CeIbCKOXO035IMCTBEHH
Ol opraHu3saluu

MepCrieKTUBHLIE T/IaHbI

obsactu MeXaHH3all1un

Kon u Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU
HauMeHOBaHue (4acTy KOMMeETeHLMH)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha IMOBBIIIIEHHOM YPOBHE
MOCTVDKEHUS COOTBETCTBYET OL[eHKe | COOTBETCTBYeT OLleHKe COOTBETCTBYET OL|eHKe
KOMIIeTEHLUU (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOILIO» «OTJIUYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 0a/yla | MakCHMaJsibHOTO Oasia MaKCUMaJibHOro 6asia
NO-1yk-1. Cryzpent Cryzpent CTyZieHT JeMOHCTPUpPYeT
AHanusupyer AEMOHCTPUPYET AEMOHCTPUPYET OTJIMYHOE 3HaHUe:
TpOGIEMHYI0 3HAHWE. XOpOIIEe 3HAHNE. OCHOBHBIX METO/I0B
CHTYaIHio KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/I0B 0GpaBoTKH
CUCTeMY, BBISIBJISIS ee oGpaborkw oGpaborkw 9KCTIepUMeHTabHbIX
9KCTIepUMeHTaTbHbIX 9KCTIepUMeHTaTbHbIX
COCTaBJISIFOLME U JTaHHBIX; BUJIOB JTaHHBIX; BUJIOB JTAHHBIX; BU/IOB
CBSI3U MeXAy HUMU ANIPOKCUMUPYIOLUX | AIIPOKCUMHUPYIOLIUX anmpOKCUMUPYIOLIUX
N-2yxk-1. (GYHKLMIA; MeTo/a (GYHKILMIA; MeTo/a (GyHKLMH; MeToza
Ocy1ecTBsieT MOXCK HaUMEHBIITNX HaUMEHBIITNX HauMeHbIIINX KBa/J|paToB;
BapUaHTOB pellleHus KBAa/IpaToB; KBAa/IpaToB; NpUOKarIIUX (DYHKIUM;
TI0CTaB/IeHHOM TpUO/IDKAFOIIX pUO/IDKAOIX MEeTO/IOB PellIeHHUs B
1po6IeMHOi byHKIUH; MeToJ0B byHKIUH; MeTOJ0B MathCAD;
cuTyaiuy Ha ocioge | PELEHNS B MathCAD; | pemenus B MathCAD; CTy/eHT Ccrioco6et ¢
JTOCTYTTHBIX CTYACHT MOKET: CTYAEHT MOKET BBICOKOU CTereHbI0
aHa/IM3MPOBaTh CaMOCTOSITEe/IbHO:
HMCTOUHUKOB NMpO6IEMHYIO AHATM3UPOBAT CaMOCTOSITe/IbHOCTH
MH(pOpPMaLH CUTYaL1I0 KaK npob/eMHyI0 aHaTM3UPOBAThH
NO-3yk-1.

CHCTEMY, BBISIB/ISS ee
COCTABJISIFOIIE U CBSI3U
MEXy HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
NIOCTaB/IEHHON
npobJIeMHOM CUTyaLuu
Ha OCHOBe [JOCTYTIHBIX
HCTOYHUKOB
vH(bopMarLuy;
oTipejieNiATh B paMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
roJIeXxarye
JanbHeu e
pa3paboTke;
pa3pabarbiBaTh

" TeXHOJIOTUHU B

Y aBTOMaTU3aL[|UH
TIPOLIECCOB B

CeJTbCKOXO035ICTBeHHOU TIPOLIECCOB B OpraHM3aLUx
opraHu3aluu CeJTbCKOXO035TICTBeHHOM
OpraHu3aluu

MepcCrieKTUBHLIE T1/IdHbI

00/1acTH MexaHW3aluu

CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTaBJISIIOIIHE U
CBSI3U MEXKY HUMH;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pellieHus
TI0CTaB/IeHHOU
TTPOOIEMHOM CUTYaIUH
Ha OCHOBe JIO0CTYITHbIX

MpPO0JIEMHYIO CUTYaIUIO
KaK CUCTEMY, BBISBJISIS ee
COCTaBJISIIOIIME U CBS3U
MEeXX/1y HUMH;
OCYIIIeCTB/ISATh TTOUCK
BapUAHTOB PEIIeHUS
MOCTaB/I€HHON
npo6JIEMHOM CUTYalMu Ha

HCTOUHMKOB OCHOBeE JIOCTYITHBIX
MH(MOPMaLHH; WUCTOYHHWKOB MH(OpMaLny;
OTIpeZieNISITh B paMKax oTpe/iesisiTh B paMKax
BBIOPAaHHOTO BBIOPAHHOTO a/ITOPUTMA
a/IrOpUTMa BOIPOCEL, BOIPOCHI, MO//IeXKallye
fofyiexalme JanbHeleli paspaboTke;
AQIbHENLIEN pa3pabatbiBaTh
pa3paboTKe;
P — TIepCIIeKTUBHBIE TI/IaHbI U

TeXHOJIOTUU B 00/1aCTH
MeXaHU3aIuu U
aBTOMAaTH3alUU MPOLIeCCOB
B CeIbCKOXO03SHCTBeHHOMH

" TeXHOJIOTUHU B

W aBTOMATHU3adL1A

Mopaynb 3. «PelieHue He/TMHEUHbBIX YPaBHEHUM C 0/{HOM MepeMeHHON»
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KomnbrorepHoe TectupoBanue (TCk)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asee»
JIBa 3Tana aaropurMa pemieHHus HeJIMHENHHOT0 ypPaBHeHUSI:
Haxo’K/|eHre U YTOUHeHHe KOpHe
+0TAeneHre KOpHer 1 TOMCK KOpHeHr
BbIJIe/IeHUe U 3aKperieHre KOpHen
orpefiesieHue U NMpUb/IKeHre KOpHeid
He ucnonb3ywonuiicss MeToj NpH pelleHuH He/IMHeNHHOr0 ypaBHeHMsI:
MeTO/I, TIOJIOBUHHOTO Jle/IeHUsT
MeTO/I POCTOM UTeparfuu
+MeTo/| 00pall[eH!Us] MaTPHI[bI
I'Pa/IMeHTHBIN MEeTO/]
UTo Ha3bIBaeTCsi KOpHEM YpaBHeHMs, ONMChIBAOLIerocs (PyHKLueun?
+yucsio, obpaiaroiiee GyHKIHIO B HOJTb
nieBasi TpaHULIA UHTepBaJa, rJje HaX0JUTCsl KOpeHb
ripaBasi FpaHULla UHTepBasa, rjje HaX0JUTCsl KOPeHb
cepe/iliHa UHTepBaJa, rJie HaXOAUTCS KOPeHb
Ha kakue JBa BHU/ia MO/ipa3/ie/IAI0TCS He/ITMHeHbIe ypaBHEHHUs C 0/JHOM nepeMeHHOM?
anredbpanyeckue U TMHEeMHbIe
+anreOpanueckre W TPaHCIIeH/[eHTHbIe
TpaHCIeH/IeHTHbIe U JIMHeNHbIe
JIVHEeVHbIe U HeJIMHEeUHbIe
CKO0/IbKO MUHUMYM KOPHEH MMeeT a/iredpanuyecKoe ypaBHeHUe?
JiBa
+0/IHO
TpH
yeThIpe
Kak Ha3bIBaeTcsi ypaBHeHHe, eC/Id OHO He aj/iredpanyeckoe?
JIMHEHHOe
HeJIMHeUHoe
+TpaHCLeHAEeHTHOe
KBaJIpaTUUHOE
UTo 03HayaeT «pellllTh He/IMHeliHOe ypPaBHeHHe»?
+yCTaHOBUTb, UMEET JI1 OHO KOPHH, CKOJIbKO KOPHEW, HalTH 3HaueHHsi KOpHeH C
3a/IJaHHON TOUHOCTBIO
yCTaHOBUTh, UMEEeT JIi OHO KOPHU
YCTaHOBUThL CKOJIbKO KOpHEel OHO UMeeT
HaWTU 3HAYeHUs KOpHeu
M3 KaKuX ABYX 3TAN0OB COCTOUT 3a/iaya YMC/IEHHOT0 HaX0)X/eHHsI KOPpHell ypaBHeHUs?
+0T/e/ieHus] KOpHel U yTOUHeHHUsI KOpHeu
rocTpoeHue Tpadurka PyHKIIUM U HaX0XKeHUsI KOpHeH
rocTpoeHue rpaduka QyHKIIUM U OT/le/IeHHs] KOpHeu
rocTpoeHue rpadurka QyHKLIUM U OTIpe/ie/IeHHs] UiC/ia KOpHeu
Kakoii urc/ieHHbIA MeTO0/{ IPUMeHAeTCA /I/Isfl pellieHUs1 He/IMHEeHHOr0 YpaBHeHUus?
+MeTO/, XOp/| U MEeTO/] TI0JIOBUHHOTO Jie/IeHUsT
14



MeTO/| KacaTe/lbHbIX U MeTo/ ['aycca
MeTO/| IPOCTOM uTepalyy 1 Meto ['aycca
MeToZ, xopA, v MeTo/, IlyacoHa
C uero HaUMHAETCSl UNMC/IEHHOE pPelieHre HeJIMHEeNHOTr0 YpaBHeHUA?
3a/laHus BUia QYHKLUU
onpejeneHus: OTpe3Ka, r/ie JIe)KUT KOPeHb
HaXO0>K/[eHHsI KOPHS
+3a/jaHUs HauaIbHOT'O TIPUO/IMPKEeHUS
Kakoii npu3HaK UCNo/Ib3yeT MeTOo/l, OTAe/IeHNsI KOPHe# C 3aJJaHHBIM Iarom?
+TIpou3Be/leHre IBYX COCeHUX 3HaueHUM (PYHKI[UU CTAaHOBUTCSI MEHbIIIe HYJIS
MIPOM3Be/IeHNe IBYX COCEAHNX 3HaUeHWH (DYHKIIMK CTAaHOBUTCS OOJIbIIIe HYJIS
(GyHKIIMSI CTAHOBUTCS MeHbIIle HY/Is
(bYHKIUST CTAHOBUTCS OOJIBIIIE HYJIS
Kakymo ¢opMy/TUpOBKY MMeeT NMPU3HAK, UCTI0/Ib3yeMblid MeTO/ MPOCTOH uTepanumn?
3HaueHHe KOPHSI PaBHO 3HAUeHUI0 (DYHKLIUU
3HaueHHe KOPHS PAaBHO HYJIIO
3HaueHue (DYHKLMU PaBHO HYJIIO
+3HaueHre KOPHS Ha JAaHHOW WTepaljuy PaBHO 3HaueHUI0 (YHKLIMW Ha TIpeblayliei
vTepaluu
UTo 03HavaeT CXOAALMKUCS UTePalUOHHbIN MpoLecc?
+KopeHb OyieT HaliJieH
KOpeHb He OyJieT HaljeH
KOpeHb paBeH HYJIH0
(yHKLIMS paBHA HYJIIO
YTo 03HauUaeT pacxoAAIIMICA UTePaljMOHHbBIN Nponecc?
KOpeHb OyzieT HalifjeH
+KOopeHb He OyJeT HaiieH
KOpEeHb PaBeH HYJII0
(yHKI[Ms paBHa HYJIIO
Kaky1o ¢pyHKIHI0O HCTI0/IB3YIOT /1A pellleHMsi He/ITMHeNHbIX ypaBHeHu B MathCAD?
+root
given
cspline
interp
Kak Ha3bIBaeTcsi MOBTOPSAOIIUNCS MPOLeCC MOUCKA pellieHNsl yPaBHeHUs?
+UTepalMOHHbIN TIPoLiecC
niepebop
TIOBTOPeHUe
TOBTOPSIFOLLUM 111ar
K KakoMy Buy NPpUBO/SAT YPaBHeHHe [I/If1 €ero pelieHNsi MeToA0M IPOCTOM ureparumn?
ypaBHEHHE PaBHO HYJIIO
+Hen3BeCTHasl paBHa OCTa/IbHOM YaCTU ypaBHEHUs
Hen3BeCTHasl PaBHa HYJIIO
OCTaJibHasl YaCTh YpaBHEeHUs paBHa HYJTO
Yto BHAHO HA rpaduike U3MeHeHUs HeU3BECTHOM U 0CTA/IbHOM YaCcTH YPaBHEHUSA?
Hen3BeCTHasi TlepecekaeT OCh
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oCTa/ibHasi YaCTh YpaBHeHUs IepeceKaeT 0Ch
HeW3BeCTHasl U 0CTajlbHas UaCTh YPaBHEHUS IepeceKaroT OCh
+OHU TIePeCceKaroTCsl B TOUKEe, COOTBETCTBYIOIeH KOPHIO YPaBHEHUSI

Korjia 3aKaHuMBaeTCsl HTEPAJHOHHBIN Mporiecc?
+Hen3BeCTHasl He YTOUHSIeTCSI MeHee 3a/laHHOM TTOTPEeITHOCTH

Heu3BeCTHasl PaBHA HYJIIO
ypaBHEHHE PaBHO HYJIIO

Hen3BECTHas U YPdBHEHKE DABHBI HYJ/IHO

Kpome ¢pyHknmuu root kakoun gpyHKIueii MO)XKHO peliMTh ypaBHeHue B MathCAD?

given
+find
cspline
interp

Tabuna 5 — Kpurepun onjeHKH ¢)OpMHPOBAaHHOCTH KOMIETeHI[HH

Kputepuu otieHuBaHUs CHhOPMUPOBAHHOCTU KOMITeTEHLIUU

CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTaBJISIFOLIHE U
CBSI3U MEXXAY HUMU
NO-2yk-1.
Ocy1ecTB/iseT moucK
BapUaHTOB PeLleHUs
NIOCTaB/IEHHON
TIpoOIeMHO¥
CUTYyalL1 Ha OCHOBE
JIOCTYITHBIX
HMCTOUHUKOB
vH(opMaluu
NO-3yk-1.
Ornpepgesnsier B
paMKax BbIOpaHHOTO
aJIrOpyUTMa BOIIPOCHI

OCHOBHBIX METO/IOB
pelleHNs] HeTMHENHBIX
ypaBHEHUH C OJTHOM
repeMeHHOM;
aJIrOPUTMa pelleHus;
anrebpanyecKux
ypaBHEeHUM;
WTePALIMOHHBIX
TIPOLIeCCOB; MeTO/ia
MPOCTOM UTepaLuy;
METOZIOB pellleHus B
MathCAD;
CTYZIeHT MOXKeT:
aHa/IM3MPOBaTh
TIpO6/IEMHYTO
CUTYaLMIO KaK
CHUCTeMY, BBISIB/ISIS ee

pelleHNs] HeTMHENHBIX
ypaBHEHUH C OJTHOM

dJITOPUTMaA pelIeHNs;

Kog un
HauMeHOBaHue (4acTy KOMIETeHLMH)
VH/JUKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
AOCTHKeHUS COOTBeTCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIeTEeHL[UH (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLIO» «OTJIMYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO Oa/yla | MakcHMaJsibHOTO Oasia MaKCUMaJibHOro 6asia
N-1yk-1. CrygeHt CrygeHt CTyZeHT feMOHCTpUpyeT
AHanusupyer JIeMOHCTpPUpPYeT JleMOHCTpUpYyeT OTJINYHOE 3HaHHue:
npobIeMHYIO 3HaHUe: Xopolllee 3HaHUe: OCHOBHBIX METO/I0B
OCHOBHBIX METO/IOB pelleHus1 HeTMHEeHHBIX

IepeMeHHOM;

anrebpanyecKux
ypaBHeHUH;
UTepaLOHHBIX
TIPOLIeCCOB; MeTO/ja
NIPOCTOU UTepaLyy;
METOZIOB pellleHus B
MathCAD;
CTYZIeHT MOXKeT
CaMOCTOSITE/IbHO:
aHa/TM3MUPOBaTh
npobIeMHYIO
CUTYyaLMIO KaK
CHUCTEMY, BBISIBIISIS €e

(3amaun), COCTaBJISIOIIME U CBSI3U
roZiIeXxalue MeXy HUMU; COCTaBJIAIOLIMe U OCYILIeCTBJISITh TIOUCK
JanbHenIIen OCYLL[eCTBJIAT ITOUCK CBSI3U MeXy HUMU; BapUaHTOB pelleHus
paspaboTke. BapUaHTOB pelleHus OCYILIeCTBJISATb TIOUCK IIOCTaB/IeHHOU

[Tpepnaraet criocoObI NIOCTaB/IEHHON BapUaHTOB pellleHus1 | TPOO/IeMHOM CUTyaliH Ha
VX pellleHus npo6yieMHOI cUTYyaLyu NIOCTaB/IeHHOU OCHOBe JIOCTYITHBIX

N O-1nKoc-1 Ha OCHOBe JIOCTYTIHBIX | MPOOIeMHOM CUTYyaliy | UCTOYHUKOB UH(MOPMALIN;

PaspabarsiBaer VICTOYHVKOB Ha OCHOBE [JOCTYITHBIX oInpeziesiATh B PaMKax
TIepPCIeKTUBHBIE vH(popMaLuy; VICTOYHUKOB BBIOPAaHHOTO TOPUTMA

HEPEMEHHOﬁ; dJIrOPUTMaA

HWTEepALIMOHHBIX IMPOLIECCOB;

yPaBHEHUH C OIHOM

pelleHus;
anrebpanueckux
yPaBHeHUN;

MeTO/ia MPOCTOU
uTepaLyy; MeTO/0B
peiieHusi B MathCAD;
CTYZeHT CriocobeH ¢
BBICOKOM CTETEeHbI0
CaMOCTOSITE/IbBHOCTH
aHa/IM3UpPOBaTh
Npo6JIeMHYIO CUTYaLUIO
KaK CUCTeMY, BbISIBJISIS ee
COCTaBJISIFOLME U CBA3U
MeXy HUMU;
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TJIaHbl U TEXHOJIOTUM | OMpeJe/siTh B paMKax rvH(popMaLuu; BOIPOCHI, TIOJ/IeKalye
B oOstactu BbIOPAHHOTO oTipejiesiATh B paMKax | /JarbHel1ned pa3paboTke;
MexaHU3aluu U aJIrOpUTMa BOIPOCHI, BbIOPAHHOTO pa3pabarbIBaTh
aBTOMaTH3aLuu MoJiIeKarue aJIrOpUTMa BOTIPOCHI, | TepCHeKTHUBHbIE MJIaHbl U
TpOLIeCCOB B JabHenIen rnoJjexariye TEXHOJIOTHH B 06/1aCTH
Ce/IbCKOXO035ICTBEHH pa3paboTke; JanbHeuIIen MeXaHU3aluu U
OU OpraHu3aLn pa3pabaTtbiBaTh pa3paboTke; aBTOMAaTH3aLMH MPOLIeCCOB
NepCrieKTUBHbIE TI/IaHbI pa3pabarbiBaTh B C€IbCKOX0351MCTBEHHOU
Y TeXHOJIOTUU B MepCreKTUBHBIE MJ1aHbI OpraHu3aLuu
00/1acTi MexaHu3aLuu Yl TEXHOJIOTUU B
Y aBTOMaTru3aluu 00/1acTH MexXaHW3aluu
TIPOLIeCCOB B Y aBTOMaTH3aluu
CeMbCKOXO0351CTBEHHOU TIPOLIeCCOB B
OpraHusaluu Ce/IbCKOXO035IMCTBEHHOU
OpraHu3anuu

Mopayab 4. PellieHre cUCTeM JIMHEWHbIX YPaBHeHU»

KovmnbiorepHoe TectupoBaHue (TCK)
Bblibepume 00uH npasuibHbIll 6APUAHM OMeemda u Haxcmume KHONKYy «od/ee»
JIBa B2 MeTO/I0B pellieHUs CUCTeM JIMHeMHbIX YPaBHeHH:
+TIpsIMble U UTepaliOHHbIe
K/lTacCUUeCcKue 1 Tipeobpa3oBaHHbIe
TOUHBIe U TIPUOIVPKeHHBIe
1ioc/ie/loBaTe/IbHbIe U Mapaslie/ibHble
MeTo/i, He OTHOCAIIMICA K MeT0/IaM PellleHNsi CHCTeM JIMHeUHbIX YyPaBHeHHH:
metop ['aycca
MeTO/I, IPOCTOM UTeparfuu
MeToJ 3eifiens
+MeTO/I, [TOJIOBUHHOTO Jle/IeHus
MarTpuuHbIii BH/] CUCTeMbI IMHEHHBIX yPAaBHEHHUH 0THOCUTE/TbHO X:

X+A=B
X-A=B
X=A+B
+A-X=B

Kak jaror peiieHue npsiMbie MeT0/ibl pellieHUs1 CCTeM JIMHeHHbIX yPaBHeHUH?
+KaK KOHEeYHOe Yuc/I0 apudMeTHYeCKUX orepaLyn
Kak repe/iesi Toc/ieloBaTeIbHbIX MPUO/IKeHU
KaK PaBeHCTBO HYJIIO HeU3BeCTHBIX
KaK PaBeHCTBO HEM3BECTHBIX OCTAJLHOM UYaCTHh ypaBHEHUMN
Kak jaroT pelieHue uTepaliOHHbIe MeTO/Ibl PellleHHs CUCTeM JIMHeHHbIX yPaBHEeHUH?
KaK KOHeUHOe Uuc/o apubMeTHUeCKUX orepariyii
+Kak repeiesi roc/ieloBaTeTbHbIX TTPUO/IKeHUIH
KaK PaBeHCTBO HYJIO HEU3BECTHBIX
KaK PaBeHCTBO HEM3BECTHBIX OCTAJLHOM UYaCTH ypaBHEHUM
Kakoii MeTo/] pellieHUs1 CUCTeM JIMHEHHbIX YPaBHEHUM He 0THOCUTCSA K NMPSAMbIM
MeToAamM?
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metoz, Kpamepa

metoy ['aycca

MeTO/, OPTOrOHa/IU3al[u1

+meto Korm
Kakou meTo/| pelieHus1 CCTeM JIMHENHBIX YPaBHEHNU He OTHOCHUTCH K
UTepalMOHHbIM MeTo/aM?

MeTO/I POCTOM UTeparfuu

MeToz 3eziens

I'Pa/IMeHTHBIN MeTO/]

+meto Kpamepa
Kak Ha3bIBalOTCA KO3()(PHUIHeHThI, K KOTOPbIM IIPHPaBHUBAKTCS yPaBHEeHUS
JIMHEHHOU CHCTeMBbI?

+CBOOO/IHBIE UJIEHEI

K03 bULIMeHThbI IPU HEM3BECTHBIX

HeH3BeCTHbIe

CBOOO/IHBIE HEU3BECTHLIE
CKoO/IbKO MaTpHI] Ha/i0 33/1aTh, YTOOBI PEeIIMTH CHCTeMY JIMHEHHbBIX YPaBHEHH?

OJIHY

TpH

TI0 UMCJTy YpaBHeHUM

+/1Be
Kakyo pasMepHOCTh HMeeT MaTpuIia KO3()(HIeHTOB MPH HeU3BeCTHBIX MPH
COBIMA/IeHUM YHMC/Ia HEU3BECTHBIX U UMC/Ia YPaBHEHU?

JIBa Ha /iBa

TPU Ha TPU

+T10 UMC/Ty ypaBHEHUN

TI0 YMC/Ty CBOOO/IHBIX WI€HOB PAaBHBIX HYJIIO
Uto AB/AsAETCA pelieHreM JIMHEeHHON CHCTeMbl YPaBHEeHUM ?

+TaKasi COBOKYITHOCTb HEeH3BEeCTHbIX, KOTOpasi oOpailjaeT BCe ypaBHeHUsI CHCTeMbI B
BepHbIE PaBeHCTBa.

yCJIOBHE PaBEHCTBA HYJIIO BCeX HEM3BECTHBIX

yCJIOBHE paBeHCTBA HYJIIO BCeX CBOOO/HBIX U/IeHOB

yCJIOBHE paBeHCTBA HYJIIO BCeX HEU3BECTHBIX U BCEX CBOOO/HBIX U/IEHOB
Kak Ha3bIBaeTcs cMCTeMa IMHEHHBIX yPaBHeHUH, eC/TH 0Ha UMeeT X0TA ObI 0IHO
peiueHue?

+COBMEeCTHOM

HYJIeBOU

obr11ieit

BEPHOU
Kak Ha3bIBaeTcsi cUCTeMa JIMHEeNHbIX yPaBHEeHNH, eC/I OHA He UMeeT pelleHus?

He Hy/1eBOU

+HeCOBMeCTHOM

He o011eH

He BepHOU
Ha gyem ocHoBaH metop I'aycca?

Ha TIPUPABHUBAHWH HYJIH0 HEM3BECTHBIX
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Ha TIpYPaBHUBAHUM HYJ/TFO CBOOOIHBIX UIEHOB
+Ha Moc/iej0BaTe/IbHOM UCK/TFOUeHUU HEU3BECTHBIX CUCTEMBbI
Ha NpYPaBHUBAHUM HYJ/TFO HEM3BECTHBIX U CBOOO/IHBIX UJIEHOB
K kakomy Bujy npeo0pa3yet cucreMy ypaBHeHui# meto/] I'aycca?
+K CHCTeMe C TPeyroJIbHOW MaTpuLien
K CUCTeMe C KBaJ|paTHOW MaTpuLer
K CCTeMe CO CTPOUHOM MaTpulien
K CHCTeMe CO CTOJIOIIOBOM MaTpHIieH
Ha xakwue aBa 3Tana aenurcsa meroj I'aycca?
roc/efioBaTe/lbHOe UCK/IH0UeHre HeU3BeCTHBIX U MPHpPaBHUBAHUE UX HYJTO
roc/eioBaTe/lbHOe UCK/IF0UeHre YpaBHEHUW U IPUPaBHUBaHUE UX HYJIIO
+T10C/Ie/JoBaTe/IbHOe MCK/IF0UeHe HEM3BECTHBIX U HaX0XK/eHHe HeU3BeCTHBIX.
roc/eZioBaTe/lbHOe UCK/IH0UeHVe HEU3BeCTHBIX U UCK/THOUeHe YpaBHeHUHN
K KaKoMy BUJy NPUBO/STCA JTUHEHHbIe YPaBHeHMs NIPY PellleHUU CUCTeMbI MeT0/I0M
MPOCTO¥ UTepauu?
+Hen3BeCTHasl paBHA OCTaJIbHOW YaCTH YPaBHEHUSI
HeW3BeCTHasl paBHA HYJIIO
OCTa/lbHasi YaCTb YpaBHEHUS] PaBHA HYJIO
HEW3BeCTHAas ¥ OCTaslbHast YaCTh YPaBHEHUSI PaBHbI HYJIO
B uem 3ak/mouaerca metoj, 3elena?
+Ha KakK/IOM I11are NPy BbIYMC/IEHUN YUYUTHIBAIOTCS y>Ke MOJ/yYeHHbIe 3HaUeHUsT
riepeMeHHbIX
Ha Ka)k/IOM I11are Tpy BbIYMC/IEHWHY TTepeMeHHbIe MPUPABHUBAKOTCS HYJIIO
Ha Ka)kZIOM I11are Mpy BbIYMC/IEHUH MTOTyYalOT BCe epeMeHHbIe
Ha Ka)kZIOM I11are Tpy BbIYMC/IEHUU TTepeMeHHbIe MTPUPABHUBAOT OCTA/JbHOW YaCTH
ypaBHEHUsI
Kak 0003HauaeTcsa eJUHUYHAsSA MaTpUIia?
A
B
C
+E
Kakoi ¢pyHKIMer MO)KHO pellIuTh clcTeMy ypaBHeHud B MathCAD?
given
+find
cspline
interp
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Tabsmuna 6 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIETEHI[HI

Kog u KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
HavMeHOBaHUe (4acTy KOMMeTeHI 1K)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHXKEHUS COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OlleHKe COOTBETCTBYeT OlL|eHKe
KOMITETEHLIUM (YaCTH | «y[JOBI€TBOPUTEILHO» «XOPOLIO» «OTJTUYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOro Oasiia MaKCUMaJTbHOTO Oasia
NO-1yk-1. CryneHT CryneHT CTyzeHT JeMOHCTpUpYeT
AHanusupyet JIeMOHCTPUPYeT 3HaHUe: JIeMOHCTPUPYeT OTJINYHOE 3HaHUe:
TIpO06/IEMHYTO

OCHOBHBIX METO/IOB
pellieHusi CUCTeM
JIMHEWHBIX ypaBHEHUM;

Xopouiee 3HdHHe:
OCHOBHBIX MeTO/10B
pelnieHuda CUCTeM

CUTYaLMIO KaK
CUCTEMY, BBISIBIISIA ee
COCTaBJISIFOLME U

OCHOBHBIX METO/IOB
PEITeHUsT CUCTEM JIMHEMHBIX
ypaBHEeHMUIA; TIPSIMBIX U

MIPSIMBIX U JIMHEUHBIX YPaBHEHUW; | WTepaLOHHBIX MeTO/0B;
CBSI3U MEXY HUMU UTepaLOHHbIX NIPAMBIX U MeTozi0B 'ayca; 3elifens,
NAO-2yxk-1. MeTO/I0OB; METO/I0B UTepaLMOHHBIX MIPOCTOU UTepaLiy;
Ocy1ecTBiisieT OUCK

layca; 3etigens,

MeTO/IOB; MeTO/I0B
NIPOCTOU UTepaLyy;

BapUaHTOB pellleHNs Iayca; 3enpens,

MaTPpHUYHOI'O MeTOd,

MeTO/|0B pelleHus B
MOCTaB/IeHHOU MaTpUYHOI0 MeTO/a; MPOCTOW UTepaLvy; MathCAD;
npob6ieMHOMN MeTO/IOB peLleHUs B MaTpUYHOI'0 MeTO/a; CTYZIeHT CTIOCO0eH C
CUTyaL|uy Ha OCHOBe MathCAD; MeTO/IOB peLleHys B BBICOKOM CTeleHbI0
JOCTYIHBIX CTYZIeHT MOJKeT: MathCAD; CaMOCTOATEIbHOCTH
VICTOYHUKOB aHa/IM3UpOoBaTh CTY/IeHT MOJXKeT aHa/IM3UpOoBaTh
vH(opmaLu npo0J/IeEMHYIO CaMOCTOATeJILHO: MPOOIEMHYIO CUTYaLHIO
NA-3yk-1. CUTYaLMIO KaK aHa/IM3UpOoBaTh KaK CHUCTeMY, BbISIBIISS ee
Ornipenesnsietr B CUCTeMY, BbISBJISIA ee npobeMHYIO COCTaBJIAIOLIMe U CBSA3U
paMKax BbIOpaHHOTO

COCTaBJIdmOLIME U CBA3U CUTYdLIUIO KdK
MeX1y HUMH;,

MeX1y HUMU;
a/I'0OpUTMa BOIIPOCHI

CHCTEMY, BBISBIIsIS ee OCYIIIeCTB/ISATh TTOUCK

(3agaun), OCYIIIeCTBJIATh MOUCK COCTaBJISIFOII[HE U BApUAHTOB PeIeHHs
MoJi/IeXariye BapUAHTOB peIleHust CBSI3U MEXX/y HUMH; TIOCTaB/IEHHOU
JanbHenIeH TIOCTaB/IEHHOM OCYIIIeCTBJ/IATh MMOUCK | MPOBIEMHOM CUTYalMH Ha
pa3paboTke. npo0/IeMHOM CUTYaluH

BapUaHTOB pellieHus
TI0CTaB/ICHHOH!

Ipepasiaraet croco6bl
WX peleHust

OCHOBE IOCTYITHBIX

Ha OCHOBe€ AOCTYIIHBIX HCTOUHHUKOB HH(bOpMaI_[I/II/I;

VICTOYHUKOB rpobieMHOM cUTyalu orpefieNiaTh B paMKax
N-1nkoc-1 uH(opMaLuy; Ha OCHOBE [JOCTYTIHbIX BbIOPAHHOTO aMropuTMa
Pa3pabarsiBaet oripejie/iATh B paMKax VICTOYHUKOB BOTPOCHI, TIOJ/Ie)XKallue
nepCrieKTUBHbIe BbIOPAHHOTO uHopMaLy; JanbHelel pa3paboTKe;
TIJIaHbI ¥ TEXHOJIOTUX |  aJITOpPUTMa BOMPOCHI, oTipejie/iATh B paMKax pa3pabatbiBaTh
B o0stactu roJijiexxariye BbIOPAHHOTO TiepCrieKTUBHbIE TI/IaHbl U
MeXaHHU3aluu 1 Jla/bHeIen a/IrOpUTMa BOITIPOCHI, TeXHOJIOTUH B 00/1acTu
aBTOMaTU3aLuu pa3paboTke; noJijiexxariye MeXaHHU3al[uu U
TIPOLECCOB B pa3pabaTtbiBaTh Jla/bHeIen aBTOMaTH3aL1Y TPOLieCcCoB
Ce/IbCKOXO03SIUCTBEHH | TIepCTIeKTUBHBIE T/TaHbI pa3paboTke; B CeJTbCKOXO035ICTBEHHOM
Ol opraHu3saLuu Y TEXHOJIOTUH B pa3pabaTtbiBaTh

OpraHu3aIu
o0/1acTi MexaHu3aLuu

Y aBTOMaTH3al[un
TIPOLIECCOB B
Ce/TbCKOXO03sTMCTBeHHOM
opraHu3aluu

repCcreKTUBHBIE MJ1aHbl
Y TeXHOJIOTYU B
00/1aCcTH MeXaHU3aLMH
Y aBTOMaTH3al[un
TIPOLIECCOB B
Ce/TbCKOXO03sTMCTBeHHOM
opraHu3aluu
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Mopaynsb 5. «PelieHue cCUCTeM He/IMHENHBIX YPaBHEHUN»

KomnbrorepHoe TectupoBanue (TCk)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
Metop, He IPMMEHSIOIMUCA NPU PellieHUH CUCTeM He/ITMHeMHbIX YPaBHeHHH:
MeTO/l MPOCTOU UTepaluu
MeTto/, SIkoOnaHa
rpa/IMeHTHBIN MEeTO/
+MeTO/, TOJIOBUHHOTO JleJIeHUs
UTo Je/iaeT mo/ACTaHOBKA pellleHUs1 B CHCTeMYy He/IMHeNHbIX yPaBHeHUU?
+o0pairjaet uX B paBeHCTBO
TIpUpaBHMBAET UX K HYJIIO
TIpUpaBHYBAET K HYJIIO pellieHre
TIpUpaBHYBAaeT BCe HEU3BECTHbIE
Kak ¢opmyupyercs uTepaljuOHHbIA MPOLECC MeTOoJa MPOCTOH uTepanuun?
pellieHUe Ha CJiefyIollleil uTepaljiy PaBHO pellleHUt0 Ha TIpe/ibiAyliel uTeparuu
TTFOC OJIVH
pellieHUe Ha CJiefiyIollleid uTepal[iy PaBHO pellleHUI0 Ha TIpeibIAyliel uTeparuu
MHHYC OJIUH
pellieHre Ha C/ie/lyIoliei uTepaliui paBHO (PyHKLIMY Ha 3TOM UTepaliuu
+pellieHUe Ha Caeflyrollei uTepaliii paBHO (QYHKLMY Ha MpeAbIAYyILei UTepaluu
OneMeHTHI MaTpHIbI IKOOM MPHU pellIeHUH CHCTeM He/IMHeNHbIX YPaBHeHUM:
+TIPOM3BO/HbIE OT BCeX (PYHKLIUM 10 BCEM KOOP/MHATaM
GYHKLMM B TOUKax KOOpJUHAT
TIOJIOKUTE/IbHBIE 3HaUeHUs (PYHKLMN
OTpuLaTe/IbHble 3HaUeHUs] QPyHKLIUN
IIpu KakoM yC/I0BUM CXOJUTCSI UT€PALMOHHBIM MPOLIeCC MeTo/ja MPOCTOH uTepanuun?
+eci HopMa SlkoOraHa MeHbllle eIUHHULIbI
ecv HopMa fkobraHa 0oJIblTe e IMHUIBI
ecyid HopMa flkoOuaHa paBHa eIMHULIbI
ecyid HopMa fkobuaHa royIoKUTeTbHa
Yemy paBHa HOpMa SIKoOHaHa B HaYa/IbHOM ToOUKe?
eIUHMLIe
+HYJII0
JIBYM
TpeM
IIpu noucke BcioMorare/IbHbIX K03(¢(uIueHTOB UTO /e/1aeTcsa ¢ MaTpurieit SIkoou?
OHa NPUPaBHMBAETCS K HYJIFO
OHa TPAHCIIOHUPYETCH
+0Ha obpariaercs
OHa CUMMETPUPYETCS
B kako¥ psaj ucnob3yercs pa3ioxkeHue B meroae Hiorona?
+B psj Teisiopa
B psiZ MaksiopeHa
B 3HAaKOuepeyIOLIUUCS psifi
B CTENIEHHOM Psifi
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Yro pes1ar0T ¢ ypaBHeHMAMHU B MeToAe HroroHa?
+/IlaHepU3yIOT
BO3BOJIST B KBajjpar
BO3BOZAT B Ky0
norapuMUpyrT
Yrto0b1 HaliTH pemieHue MeTosoM HioToHa, He00x0/UMO:
+9T00BI MaTpHIla KOO OblIa He BRIPOXKeHA
yTOOBI MaTpulla SIKoOH Oblia paBHa e JUHUUHOMN
yTOOBI OMpeZie/TUTe b MaTPULBl KOO ObUT O0JIbIIIe €UHUILIBI
yTOOBI OMpeZe/TUTelb MaTPULBl IKOOHM ObUT MEHBIIIE € JUHULBI
Kax/bIi ar uTepanjioHHOro npoiecca MeroioM HioToHa cocTouT U3:
TIPUPaBHUBAHUS UCXOJHOU CUCTEMBI K HYJTIO
TIPUpaBHHBAHUS UCXOAHOU CUCTEMBI K eZIMHULIE
+pellieHus TMHEeMHONU CUCTeMBbI
TIPUpPaBHYBAHMS UCXOAHOW CUCTEMbI K MUHYC eZIMHULIE
IIpu KakoM yC/1I0BUM MpeKpaliaeTcs uTepalMoHHbIM mpouecc Merogom HioToHa?
+Pa3HOCTb MEX/1Y pellleHUsIMU Ha ZJaHHOUW U MpeAbIAyIei UTeparusax 1o MOZAYJ/IHO
MeHbIlIe 3aJaHHOH TUOYHOCTU
Pa3HOCTb MeX/y pellieHUsIMU Ha JJaHHOMW U MpeAbIAyliei UTeparusix 1o MOZAY /IO
MeHbIIIe e JUHHUIBI
Pa3HOCTb MeX/y pelleHUsIMU Ha JaHHOMW U MpeblAylieil UTepalusix 1o MOZAY/IH0
OoJbIIe 3aJaHHOM THOUHOCTU
Pa3HOCTb MeX/y pelleHUsIMU Ha JJaHHOMW U MpeblAyliei UTepalusix 1o MOZAY/IH0
Oosbliie Hy IS
Kakyo pynkmo MathCAD M0)XHO KUCN0/1b30BaTh NPH PellieHHH CUCTeM
He/IMHeNHbIX yPaBHEeHUU?
+Find
Root
Cspline
Interp
C Jero HauMHAETCsl MOUCK pelIeHUsA CUCTeMbI HeJIMHeMHbIX yPaBHeHHI ?
+C 3alaHUsI Haya/IbHBIX TIPUOIVPKeHUH
C MpYPABHUBAHUS YPaBHEHUM HYJTIO
C MpYPABHUBAHUS YPaBHEHUM e[UHUIIE
C MpYPABHUBAHUS YPaBHEHUM MUHYC eITUHUL[E
Kak HIyTcsa MHOXKeCTBeHHbIe KOPDHU He/IMHEHHBIX YPaBHeHHI?
+3a/1al0TCsA Apyrre HayaibHble MPUOJIKeHUs
3a/Ial0TCsl HauasibHbIe PUO/IKeHs paBHbIe HYJIO
3a/Ial0TCsl HauasIbHbIe PUOIKeHUst 6oJibiiie HYJIs
3a[]at0TCsl Haua/ibHble IPUO/IV)KeHUsI MeHbllle HYJIs
Kak npoBepuTh NPaBW/ILHOCTb HAW/IEHHOI'0 PellieHNsI CUCTeMbl HeJTHHeHHbIX
yPaBHEHUH?
TIpY TIO/ICTAHOBKE PeIlleHHs] — 3HaUeHWsl YypaBHEHU CTaHOBSITCS O0JIbIe HYJIS
TIpU TI0/ICTAaHOBKE pellleHus] — 3HaueHUs] YypaBHeHUM CTaHOBSATCSI MeHbIIle HY/Is
+TIpY TIOZICTaHOBKE peIlleHusI — YpaBHeHHs1 00palljatoTCsl B PaBeHCTBa
TIPU TIO/ICTAaHOBKE PellieHus — 3HauUeHUs] YpaBHEeHUM CTaHOBSITCS MeHbIIIe eMHULIbI
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Korpa npekpamaoTcs uTepalnjuy Npy pemieHuH cucreMm ypaBHenni B MathCAD?
+BCe KOPHU Ha JIaHHOW U Npe/ibly1llel uTepalyy He YTOUHSIFOTCS
BCe KODHU PaBHbI HYJIFO
BCe KOpHU 0o0JIbIlie HY/Is
BCe KODHU MEHblLlle Hy/Is
Yro mpoucxosuT ¢ MaTpuieil SIko0u npy noucke pemieHusi CHCTeM yPaBHeHU?
ee orpe/ie/IMTe/b IPUPAaBHUBAETCS K HYJTHO
ee orpejie/IuTe/b IPUPAaBHUBAETCS K e/IUHHULe
ee orpe/ie/IMTe/b MPUPAaBHUBAETCS K MUHYC eZIMHULIe
+oHa obparraercst
YemMy paBHbI NONPaBKU B MeTo/ie HbI0TOHA Ha Ka)K/[0M IIare UTepanuu?
+TIpou3BeieHHI0 00paTHOM MaTpHIlbl IKOOU Ha BeKTOD 3HaueHU (HyHKIMN
cymMe obpaTHOM MaTpulibl IKOOM 1 3HaUeHUH (PYHKLIUN

pa3HOCTH 0OpaTHOM MaTpHIlbl IKOOH 1 3HaUeHUH HYHKIIAN

371eMeHTaM 00paTHO MaTpHIfbI SIKOOH

Tabuna 7 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

CUTYAIMIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIOLIHE U
CBSI3U MeXXAy HUMU
N-2yxk-1.
Ocy11ecTBsieT TIOUCK
BapMaHTOB peIleHus
MOCTaB/IeHHOU
npob6yieMHOMN
CUTYyalLUX Ha OCHOBE
JTOCTYTTHBIX
HCTOYHUKOB
vH(opMaL1
NO-3yk-1.
Ornpepnensietr B
paMKax BbIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3apaunm),
noJijiexxariye
JlaJIbHeuIen
pa3paboTke.
ITpepnsaraet crioco6bl
WX pellleHust

OCHOBHBIX METO/I0B
pelleHUsl CUCTeM
HeJIMHeMHbIX
ypaBHeHUMH;
WTePALIMOHHBIX
METOZIOB; METO/I0B
MPOCTOW UTepaLuu U
HeroToHa; maTpuily
Akobu; moHsATHE
CXO/IUMOCTH
WTepaLMOHHOTO
Tnpoliecca; MeTo/I0B
peiienusi B MathCAD;
CTYJIeHT MOXET:
aHa/TM31UPOBaTh
npobieMHYIO0
CUTYyaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MeX/y HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB pellieHus
TIOCTaB/IeHHOM

OCHOBHBIX METO/I0B
pelleHUsl CUCTeM
HeJIMHeMHbIX
ypaBHeHUMH;
WTePALIMOHHBIX
METOZIOB; METO/I0B
MPOCTOW UTepaLuu 1
HeroToHa; MaTpuily
Akobu; moHsATHE
CXO/IUMOCTH
WUTepaLMOHHOTO
Trpoliecca; MeTO/I0B
peiienusi B MathCAD;
CTYJIeHT MOXeT
CaMOCTOSITE/TbHO:
aHa/IM3UPOBaTh
TIpO06/IEMHYTO
CUTYaLMIO KaK
CHUCTeMY, BBISIB/ISIS ee
COCTaBJISIIOIIME U
CBSI3U MeXXIy HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pelleHMUs

Kog u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETEHLIUN
HauMeHOBaHue (4acTy KOMMeETeHLMK)
VHMKaTOpa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHE
JOCTHKeHUs COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLleHKe
KOMITETeHLMH (YaCTH | «y/0BJIETBOPUTEIHHO» «XOPOLIO» «OTJIMYHO»
KOMII€TEHLIH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO Oa/yila | MakCHMaJsibHOTO Oasiia MaKCUMaJibHOro 6asia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyer JIeMOHCTPUPYET JIeMOHCTPUPYET OT/IMYHOE 3HaHUe:
npobieMHY0 3HaHue: XOpollee 3HaHHe: OCHOBHBIX METO/IOB

pelilieHusi CUCTeM
HeJTMHeNWHbIX ypaBHeHUH;
WTePALIMOHHBIX METO/IOB;
METOZIOB TIPOCTOM
urepanuu U HeloTOHa;
MaTpuly SIkobu; noHsTHe
CXO/IMMOCTH
WTepaljMoHHOr0 TIPOoLiecca;
METO/IOB pellleH s B
MathCAD;
CTYZIeHT CTIOCO0€eH C
BBICOKOU CTereHbI0
CaMOCTOSITe/IbHOCTH
aHa/IM3UPOBAaTh
Npo6JIeMHYIO CUTYaLUIO
KaK CUCTeMY, BbISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MEXY HUMU;
OCYILL[ECTBJISITh TIOMCK
BapUaHTOB pellleHus
MOCTaB/IEHHOU
Mpo0/IeMHON CUTYyaluy Ha
OCHOBE JIOCTYITHBIX
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N O-1nxoc-1
Pa3pabatbiBaeT
MePCIeKTUBHBIE

TIJIaHBI ¥ TEXHOJIOTUX

B oOsiactu
MeXaHU3aluu U
aBTOMAaTU3aLuN

TIPOLIECCOB B
CeMbCKOX035IICTBEHH
Ol opraHu3saluu

npo0/IeMHOM CUTYaluH
Ha OCHOBe JJOCTYTTHBIX
HCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJICOPUTMA BOTIPOCHI,
roJijiexxariye
JaybHeuIen
pa3paboTke;
pa3pabaTbiBaTh
TNepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B

MOCTaB/I€HHOU
npobJIeMHOM CUTyaLuu
Ha OCHOBE JIOCTYITHBIX

HCTOYHUKOB
vH(bopMaLuy;
oTipejieNiATh B paMKax
BBIOPAHHOTO
aJIrOPUTMa BOTIPOCHI,
roJyieXxarye
JlaTbHeMIIen
pa3paboTKe;

pa3pabarbIiBaTh
MepCTIIeKTUBHBIE T/IaHbI
Y TeXHOJIOTUH B
00/1acTH MexXaHu3aluu
Y aBTOMAaTU3aLin

CeJIbCKOXO035IMCTBEHHOU TIPOLIeCCOB B
opraHu3aLuu CebCKOXO035IICTBEHHOM
OpraHu3saluu

HCTOYHUKOB UH(OpMaILIiy;
OTIpe/IeNISITh B paMKax
BBIOPAHHOTO alrOpPUTMa
BOIIPOCHI, MO/|/IeXallye
JanbHeel pa3paboTke;
pa3pabaTbIBaTh
TMepCIeKTUBHbIE T/IaHbI U
TEXHOJIOTUH B 00/1aCTU
MeXaHU3aI[UH1 U
aBTOMATH3aIUH TPOL[ECCOB
B Ce/TbCKOX035CTBEHHOU
OpraHu3aLyu

Mogayab 6. «/IniHeliHOe IpOrpaMMHpPOBaHUE»

KovnbioTepHoe TectupoBanue (TCK)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
JInHelHOe NpPOrpaMMHUpPOBaHuUe 3TO:
+pa3zen MaTeMaTUKU
pa3zesn hU3MKu
paszien 3/1eKTPOTEXHUKHU
paszien MexaHuKu
YeMm 3aHUMAaeTCsA JIMHEHMHOe MporpaMMHUpoOBaHue?
+pellieHeM TaKuX 3a/lau Ha OTbICKaHWe HauOOJIbIIMX U HaUMEeHbBIIUX 3HaUeHUH, J71s
KOTOPBIX METO/Jbl MaTeMaTUUeCKOI'0 aHa/lr3a 0Ka3bIBalOTCsl HETIPUTOJHBIMU
TTOUCKOM JIOKAJ/IbHBIX 9KCTPEMYMOB (DYHKIIUU
TIOMCKOM T7I00a/TbHBIX SKCTPEMYMOB (DYHKLIUN
TTOMCKOM KODHEM ypaBHEHUU
@®opMy/IMPOBKa 3a/jJaui IMHEHHOr0 IPOrpaMMHUPOBaHHUSA:
+HaWTU pellleHWe, KOTOpoe obecrieunBaeT MUHUMYM IiefieBoi (DYHKIMK C yUeToM
JIMHEMHOW CUCTeMbl OrpaHUYeHuH
HaWTH 1ie/IeBy10 (PYHKIIHUIO
pelIrTh CUCTEMY JIMHEWHBIX OrpaHUUeHUH
COCTaBUTb CUCTEMY JIMHEHWHBIX OrPaHUYeHUMN

Kak Ha3biBaeTcsi (YyHKI[UA, 3KCTPeMyM KOTOPOM MINETCA B 3ajaue JTHHEHMHOTro
NporpaMMupoOBaHuA?

HCKOMas
HNCXO04HasA

CIVIaXKHMBAIOIdsA

t+1e1eBas
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Kak HaspIBaercsl cHucTeMa JIMHEMHbIX YpaBHeHMM B 3ajade JIMHEUHOrO
NMPOrpaMMHpPOBAHUSA?

+CHUCTemMa OrpaHAYeHUN

VICXO/{Hasl CUCTeMa

VICKOMasi CUCTeMa

obpaTHas cucTema
JIBe 4yacTH, Ha KOTOpbIe [e/JSATCS HeU3BeCTHbIe MPHU pelleHHH 3afaud JIMHEeHHOro
NporpaMMHUPOBAHUA:

TIOJIO’KUTEJIbHBIE U OTpUIlaTe/IbHbIe

+0a3ucCHBIe U He Oa3HCHBIE

1[e/Tble ¥ IpOOHbBIe

TOUHbIe ¥ PUO/IKeHHbIe
Kak Ha3bpiBaeTcsi COBOKYNHOCTH  HEHM3BeCTHbIX B  3ajiaye  JIMHEMHOTO
NporpaMMupoOBaHuA?

pellieHue

+6a3uc

OTMOpHasi TOuKa

WCXO/IHbIE IaHHbIe
Ec/¥ IPUHSATD, UTO BCe CBO0O/{HbIe HEM3BeCTHbIE PaBHBI HYJIIO, TO:

+0CTaBIIeCs HeM3BeCTHbIe PABHBI OA3UCY

OCTaBIIMeCs] HEM3BECTHBIE TOXKe PaBHBI HYJTIO

OCTaBILIMEeCs] HEM3BeCTHbIE PAaBHbI UCXOIHBIM

OCTaBILIMeCs] HEM3BECTHbIE PAaBHbI MPEbIYIIIUM HeU3BeCTHbIM
Kakoe yc/i0BHe [JO/DKHO BBINOJHATHCA MPH Mepexojie 0T OJHOro Ha3mca K Apyromy
NpU NOUCKe MUHUMYMaA?

+HOBOe 3HaueHue 11e/ieBoM (PYHKIUM I0/DKHO YMEHbBIIaThCst

HeH3BeCTHbIe [JOJ/KHBI YMEHbIIAThCS

HeH3BeCTHbIe [JOJKHBI YBEJIMUMBATHCS

HOBOE 3HaueHue 11e1eBOM (PYHKIUU TO0/DKHO yBeTMUUBAThCS
YTo NpouCXoAUT NPHU Mepexo/ie 0T 0JHOro 0a3uca K Apyromy?

+yJaneHre U3 UCXOJHOTO 0a3vca OfjHOM U3 HeW3BeCTHBIX U BBeJEHUs BMeCTO Hee
KaKOM-/100 cefytoiiei CBo00AHOM Her3BeCTHOU

TIpUpaBHYBaHKeE K HYJII0 0a31CHBIX HEM3BECTHBIX

TIpUpaBHUBaHMeE K HYJIIO0 He Oa3UCHBIX HEU3BECTHBIX

TIpUpaBHUBaHWeE K HYJIIO 1[e/ieBOi (yHKIUN
YTo NpouCXOAUT HA KA)XK/AOM dTare npeodpa3oBaHus?

+Pe3y/ibTaTOM Ka)KZ0ro oyepeIHOTO 3Taria npeoOpa30BaHUs sIBJISIETCS HOBbIM 0a3uc
Y COOTBETCTBYIOL[ee eMy Oa3ucHOe pellieHue, U 1iesieBasi QyHKLIs

TIpUpaBHKBaHMeE K HYJII0 0a31CHBIX HEM3BECTHBIX

TpypaBHMBaHKeE K HYJII0 He 6a3UCHBIX HEU3BECTHbIX

TpMpaBHUBaHKE K HYJIIO 1]e/ieBOM (DyHKI[UH
Cummiekc-MeTo[ — 3TO:

+MeTO/; [OC/IeI0BaTe/IbHOTO YJIy4llleHus TJlaHa

MeTO/, TIJIaHUPOBAHUS

MeTO/, pellleHus1 CUCTeM YpaBHeHUH

MeTO/, PellleHUs] HeJTMHEUHBIX YPaBHEeHUU
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B KakoM Npu/i0KeHU! pean3oBaH CUMILJIEKC-MeTo/?
Word
+Excel
Power Point
Access
Kakum MeTogoM MOXHO PpeluTh 3ajady JIMHEHMHOr0 MNpOorpaMMHpPOBaHHMs B
MathCAD?
+MeTo/[0M Tepebopa
C ucrionb3oBaHreM 610ka Given-Find
C MCI0/Ib30BaHueM (PyHKLMU Root
C UCI0b30BaHMeM (PyHKLIMU Regress
Kakum omeparopoM MOXXHO 3amnMcaTb orpaHuyenve X 3HaueHuem 100 ans AByx
napamMeTpoB cl 4 2 npu pemieHMH 3afayd JIMHEMHOr0 NPOrpaMMHUPOBaHUSA B
MathCAD?
+Xe1,c2:=if[(-c1+-c2)<100, Xci,2,0]
Xet,c2= 100
Xcl,c2>100
Xcl,c2<100
Kakoii onepaTop onpeje/nisieT MakcuMa/ibHoe 3HaueHue MaccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+max(Y)
Kakoii onepaTop onpeje/isier MUHMMa/IbHOe 3HaueHre MaccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+min(Y)
UTo ucno/ib3yloT AJjisi pa3MelilneHus nepemMeHHbIx B Excel?
+s4erKu
CTOJIOLIBI
CTPOKU
3aMnucKu
B Kakoe MeHI0 He00X0JUMO 3alWTH TPUH PpelIeHWH 3aJauYd JIMHEHHOro
nporpamMupoBanus B Excel?
+Cepsuc/ITouck pelienus
OkHO
[aHHbie
BcraBka
MeTtoa, NnpUMeHSIOLIUNCS MPU PelleHNH 3a/JauM JTUHEHHOT0 NPOrpaMMHUPOBaHMS:
+CHUMIIEKC-MEeTO/
Oa3uCHbIN MeTof
roc/ejoBaTe/TbHbIA MeTO/,
pa3peluaroInil MeToz
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Tabmna 8 — Kpure

UM OIleHKH ChOpMHUPOBAaHHOCTH KOMIIEeTeHI[UI

KOMIIeTeHLUM (YacTu

COOTBETCTBYET OLIEHKE

Kog n Kputepuu orieHnuBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU
HalMeHOBaHUe (vyacTy KOMIeTeHLUH)
VMHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTVDKEeHUS COOTBETCTBYET OLIeHKe

COOTBETCTBYET OLIEHKE

CUTYAIMIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOIIHE U
CBSI3U MeXAy HUMU

N-2yxk-1.
Ocy11ecTBsieT TIOMUCK
BapMaHTOB pelleHUs
TIOCTaB/IeHHOM
npob6ieMHOMN
CUTYyalUX Ha OCHOBE
JTOCTYTTHBIX
HCTOYHUKOB
vH(opMaL1
NO-3yk-1.
Ornipenesnsietr B
paMKax BbIOpaHHOTO
aJICOPUTMA BOTTPOCHI
(3&,[[3‘-11/1),
ro/iyieXxxariue
JlaJIbHeMIIen
pa3paboTke.
Ipepasiaraet croco6bl
WX peleHust
Mﬂ'lﬂKoc-l
PaspabaTbiBaet
nepCrieKTUBHbIe
TIJIaHBI ¥ TEXHOJIOTUN
B 0bactu
MeXaHU3al[uH 1
aBTOMaTU3aLuu
TPOLIeCCOB B
Ce/IbCKOXO035THCTBeHH
OU OpraHu3saluu

OCHOBHBIX METOJIOB
pelLleHUs 3aJjaun
JIMHEHWHOT 0
TIPOrpaMMUPOBaHUs,
METOZIOB COCTABJ/IEHUS
1je/1eBoM (yHKIIUY;
noHsATHs 6asuca u
CBOOO/THBIX
HEU3BECTHBIX;
CUMILJIEKC-MeTO/1a;
METOZIOB PeIlleHus B
MathCAD u Excel;
CTYZIEHT MOXKET:
aHa/IM31UPOBaTh
npobieMHYIO
CUTYyaLMIO KaK
CHCTEMY, BBISIB/ISS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
TIOCTaB/IeHHOM
npo0/IeMHOM CUTyaluH
Ha OCHOBE [JOCTYTIHbIX
HCTOYHUKOB
vH(opMaluu;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJITOPUTMA BOTIPOCHI,
noJijiexxariye
JasibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TJIaHbl
Y TEXHOJIOTUU B
o01acTi MexaHu3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B

CeJIbCKOXO3SIMCTBEHHOM Y aBTOMaTH3al[un
opraHu3aluu TIPOLIECCOB B
Ce/TbCKOXO03sTMCTBeHHOU
opraHu3aluu

OCHOBHBIX METO/IOB
pellieHus 3ajaun
JINHEWHOT O
TPOrpaMMHPOBAHUSI,
MEeTO/ZIOB COCTaBJIEHHUS
1je/1eBOM (yHKIIUY;
MOHATHS Oa3uca u
CBOOO/THBIX
HEU3BeCTHBIX;
CUMILIEKC-MEeTO/1a;
METO/IOB pellleHuUs B
MathCAD u Excel;

CTYZIeHT MOXKeT
CaMOCTOSITE/TLHO:
aHaTM3UPOBaTh
npobeMHYIO
CUTYyaLMIO KaK
CHCTEMY, BBISIB/ISS ee
COCTaBJISAIOLIME U
CBSI3U MEXXy HUMU;
OCYIL[eCTB/ISITh TIOMCK
BapUaHTOB PellleHMUs
MOCTaB/IeHHOU
npo0/IeMHOM CUTyaluH
Ha OCHOBE [JOCTYTIHbIX
HCTOYHUKOB
vH(opMaluu;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
roJijiexxariye
JasibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu

«yI0BJIETBOPUTE/ILHO» «XOPOLIO» «OTJTUYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOro Oasiia MaKCUMaJTbHOTO Oasia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyet JIeMOHCTPUpPYeT JIeMOHCTPUPYeT OTJIMYHOE 3HaHUe:
TIpO06/IEMHYTO 3HaHUe: Xopolllee 3HaHUe:

OCHOBHBIX METO/IOB
peltieHus 3aJjaun
JIMHEWHOT O
MPOrpaMMUPOBAHHUS,
METOZIOB COCTaBJ/IeHUS
1je/1eBOU (QyHKIMH;
noHsTHs 6asuca u
CBOOO/THBIX HEU3BECTHBIX;
CUMILJIEKC-MEeTO/Ia;
METO/IOB PeIlleHus B
MathCAD u Excel;
CTYZIeHT CTIOCO0eH C
BBICOKOU CTereHbI0
CaMOCTOSITe/TbHOCTU
aHaJIM3UPOBAaTh
MPOOIEMHYIO CUTYaLHIO
KaK CHUCTeMY, BBISIBJISIS ee
COCTaBJISIFOIINE U CBSA3U
MEXIy HUMU;
OCYILIeCTB/ISITh TIOUCK
BapUaHTOB PellleHust
MOCTaB/I€HHON
npobIeMHOM CHUTYal[uM Ha
OCHOBE JIOCTYITHBIX
WCTOYHHMKOB UH(OPMaLUY;
oripefieNiITh B PaMKax
BbIOPAHHOTO aMropuTMa
BOTIPOCHI, TIO/I/IeKallue
JanbHeMIel pa3paboTke;
pa3pabarbIBaTh
TiepCrieKTUBHbIE TI/IaHbl U
TEXHOJIOTHH B 00/1acTH
MeXaHHU3al[uu U
aBTOMAaTH3aLUU MPOLIeCCOB
B Ce/TbCKOX0351CTBeHHOU
OpraHu3alIu
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Mojaynb 7. «Ilouck MUHUMYMa (PyHKI[UM 0/JHOM TlepeMeHHON»

KomnbrorepHoe TectupoBanue (TCk)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
ITouemy B TOUKax 3KCTpPeMyMoOB ()yHKI[UHM NPOM3BOAHAsA PaBHA HY/IH0?
+yTro/ KacaTe/lbHOW paBeH HYJIH0
(yHKI[MSI paBHA HYJIO
(GyHKLMS MaKCMMaJlbHa
(GyHKLYS MUHUMabHA
YTO0 MOKHO C/ie/1IaTh, UT00bI BMECTO MaKCUMyMa MCKaTh MUHUMYM GyHKLIHH?
+TIOMEHSITh 3HaK QYHKIIUU
TIPUPaBHATH QYHKIMIO HYJIFO
TIPUPABHATD TTPOM3BOJHYIO HYJIHO
TIPOCYMMUPOBATh BCe KO3(PPUIMEHThI PYHKIUN
IlepBbIi 3Tan a/IrCOPUTMA HaXO0XX/IeHUsI MUHUMYMa (QyHKI[UM 0/HOM NepeMeHHOM:
+omnpe/iesieHUe 0Tpe3Ka, rje GyHKLWS YHUMOZa/IbHa
onpejeneHue 0Tpe3Ka, rie GyHKLHUS MOJ0XKUTeTbHa
ornpejeneHue 0Tpe3Ka, rae (yHKLYs OTpULiaTe/IbHa
onpejeneHue OTpe3Ka, re (QyHKLMs paBHA HYJIHO
MeTto/;, He NPUMEHAIOINMIICA TNPU HAXOXK/JEHMH MHUHUMyYMa (YHKIUM OJHOU
nepeMeHHOU:
+meTtoz obpailjeHUs] MaTPHUL[bI
MeTO/], TI0JIOBUHHOT'O JleJIeHusI
MeTO/] CKaHHPOBAHUS
I'Pa/IMeHTHBIN MeTO/]
Kakoe yc/10BHe BBINOJIHSACTCA /ISl JTHOOBIX JBYX TOUEK OTPe3Ka X1 M X2, B3AATBIX MO
0/IHy CTOPOHY OT TOUKM MMHMMYyMa IPpH YHUMOJAA/IbHOM ¢pyHKuu f(x)?
+f(x1)<f(x2) Kak Mpu Xmin<X1<X2, TaK U MPHU X2<X1< Xmin
f(x1)>f(x2) mpu Xmin<x1<x2
f(x1)>f(x2) npu x2<x1< Xmin
f(x1)=f(x2) KaK IpU Xmin<X1<X2, TaK U MPU X2<X1< Xmin
YTo Ha3bIBaeTcs JI0KaJAbHbIM MUHUMYMOM (DyHKI[UM?
+mr060¥ MUHUMYMY (OYHKLIUU
MUHUMAaJ/IbHbI MUHUMYM (DYHKI[UH
MaKCHMaJ/IbHbIi MUHUMYM (PYHKLIUU
repBbld MUHUMYM (DYHKI[UH
Yto Ha3bIBaeTcs JIOKA/JIbHbIM MaKCUMYMOM (pyHKIuM?
+10001 MaKCUMYM (yHKIMU
MHUHHMAJIbHbIM MaKCUMYM (DYHKLIUU
MaKCUMa/bHbIM MaKCUMyM (DyHKIIUA
NepBbIi MaKCUMyM (QYHKLIUU
Yro Ha3bIBaeTcs r7100a/1bHBIM MUHUMYMOM (DYHKI[HH ?
mo60oii MUHUMYMY (YHKIH
CaMbIii MaKCUMaJIbHbIN MUHUMYM (DyHKI[UA
+CaMblii MUHUMAa/IbHbI MUHUMYM (DYHKL[UU
MepBbIi MUHUMYM (DyHKLIUA
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Yto Ha3bIBaeTcs r;100a1bHbIM MaKCUMYMOM yHKIHHN?
o601 MakcuMyM (QyHKIUU
+camblid MaKCUMaJ/IbHbIA MaKCUMYM (DyHKLUU
Camblii MUHUMaJIbHbIN MaKCUMYM (DYHKLIMN
NepBbIi MaKCUMyM (QyHKLIUU
Kakoi MeTo/] He NPUMEeHsAeTCA NMPU MOUCKe IKCTPeMyMoOB (QyHKIMU?
MeTo/ Tiepebopa
MeTO/, TOJIOBUHHOTO JleJIeHUsI OTpe3Ka
MeTO/, CKAHUPOBaHUSI
+MeTOo/, MPOCTOW UTepaLun
Uro jeaercsa B MeTo/ie MOJIOBUHHOIO /ie/IeHHs oTpe3Ka?
+Cy>KaeTCcsl UCXOJHBIA OTPE30K OTHOCUTENIBHO €ro CepejvHbI 0 TeX Iop, MOKa ero
Tipe/iesibl He CTaHYT PaBHbI Xmin € 3aJaHHOM TOYHOCTBIO €
OTpe30K JIeJIUTCS TI0M0J1aM O/IUH pa3
cepeiriHa MepBOT0 OTPe3Ka MprUpaBHUBAETCA K Xmin
cepeZiviHa MePBOr0 OTpe3Ka JeJUTCA MOIoJiaM U MPUpaBHUBAeTC s K Xmin
Yto e/1aeTcsa B MeTo/e nepedopa npu nMoucKe MUHUMyMa?
+BBIUMC/ISIFOTCS] BCe 3HAUeHUsl yi B TOUKaX Y U3 HUX BBIOMPAOTCA Yimin U Xmin.
repeOMparOTCsi BCe MUHUMYMBbI
repeObUparoTCs BCe TOUKU
repeOHparoTCs BCe SKCTPeMYMbl
YTo mo3Bo/isieT MeTO/ nepedopa Npu NMOMCKe MUHUMYMa QyHKIUH?
+HaWTH r7100a/1bHBI MUHUMYM
HaWTH TOUKM reperrba GyHKIUH
HaWTHU TOUYKMU pPaBeHCTBA HYJIIO (QyHKLUU
HaWTU TOYKU PABEHCTBA HYJIO MPOU3BOJHOMN
Kakoii MeToj mo3BOJIsieT HAWTH aHA/IMTHYeCKoe pellieHHe MpPH MOUCKe MUHHUMYyMa
pyskun?
MeTo/| Tiepebopa
MeTO/, [TOJIOBUHHOTO JleJIeHUsI OTpe3Ka
+paBeHCTBO HYJIIO TTPOU3BO/THOM
MeTO/, CKAHUPOBaHUS
Uto jesaercsa NpyM NoOMCKe MUHMMyMa (yHKIIMU MeTOA0M CKaHMPOBaHUSA
+UCIIoNMb3yeTcsl BhIuMcieHre MyHKIMK ¥ = f(X) OT Haua/ibHOM TOUKM (@) C 3a/laHHbIM
miarom (h)
repeOrparoTCs BCe TOUKH
TIPUPABHUBAIOTCS HYJTFO TIPOU3BO/HbBIE
OTpe30K JIeJIUTCS TI0r0/1aM
Kakue BbIpa)keHHs M03BOJIAIOT HAUTU MUHUMYM ¢yHKmu V(a) B MathCAD?
+a:=55
Given

d—V( a)=0
da
amin=Find(a)

amin=59.1
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root (V(a), a)
regress(x,y,k)
interp
Kakue BbIpa)keHUsI I03BOJIAIOT HAUTU MUHUMYM ¢yHKIuH V(a) B MathCAD?
+a:=55
. d
amin = root(d— v(a), aj

a
amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BbIpa)keHHs M03BOJIAIOT HAUTU MUHUMYM ¢yHKmuU V(a) B MathCAD?
+a:=55
Va:=v(a)

vmin:=min(Vv)
360

amin = Z(Va =vymin)-a
a=0

amin=59.1
vmin=0.403

root (V(a), a)

regress(x,y,k)

interp
Kakoe yc/sioBHe MOXXHO HCIIO/Ib30BaTh NMPH MOMCKe MUHUMYMa (PYHKIUM METO/I0M
CKaHMPOBaHUA?

+pasHOCTh (DYHKIIMM Ha TeKyllleld W MNOpefblAyllell utepaluil (razi=yi — Vi+1)
CTaHOBUTCSI MeHbIIIe HYJIs

pasHOCTh (GYHKIMU Ha TeKyllled W TipeAblayileid urepaiui (razi=yi — Yi+1)
CTaHOBUTCSI PABHOM HYJIHO

pasHOCTh (YHKIMU Ha TeKyllled W TipeAblayileid urepaluil (razi=yi — Yi+1)

CTAaHOBUTCS OOJbIIIe HY/IS
pasHOCTh GYHKLMU Ha TEKYLEN U NpeJblAyLlel utepauuu (razi=yi — yi+1) pacTeT
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Tabmuna 9 — Kpurepun oneHKH chopMHUPOBAHHOCTH KOMIIETEHI[HI

Kog u KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
HauMeHOBaHUe (yacTu KOMIIeTeHL1H)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHXKEHUS COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYET OLleHKe
KOMITETEHLIUM (YaCTH | «y[JOBI€TBOPUTEILHO» «XOPOLIO» «OT/IMYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOro Oasiia MaKCUMaJTbHOTO Oasia
NO-1yk-1. CrygeHt CrygeHt CTyZeHT JeMOHCTPUPYeT
Ananmusupyer AEMOHCTPUPYET AEMOHCTPUPYET OT/INYHOE 3HaHUeE:
TIpO06/IEMHYTO 3HaHue: Xopolriee 3HaHue. OCHOBHBIX MeTO/0B I10MCKa

OCHOBHBIX METO/IOB
MOKMCKa MUHUMYyMa
(GbyHKUMY 0fHOM
riepeMeHHOM; TTOHSITHI
TOUeK 5KCTpemMyMa,

OCHOBHBIX METO/IOB
MOKMCKa MUHUMYyMa
(GbyHKUMY 0ffHOM
riepeMeHHOM; TTOHSITHI
TOUeK 5KCTpeMyMa,

CUTYaLMIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLME U
CBSI3U MeXAy HUMU

N-2yxk-1.

MUHUMYMa (QyHKLIUN
O/IHOM TIepeMeHHO;
TIOHATHUM TOUEK
9KCTpeMyMa,
MPOU3BOJHOMU, JIOKaTbHOTO

Ipepasiaraet croco6bl
WX peleHust

OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pellieHus
TI0CTaB/ICHHOH

Y TEXHOJIOTUH B
00/1acTh MexXaHW3aluu
Y aBTOMAaTH3aL[UK
TIPOL[ECCOB B

CBA3U MeXIy HUMU,
OCYyIIEeCTBJIATH MOUCK

MepcCrieKTUBHLIE T1/IdHbI
1 TeXHOJIOIMU B
obsactu MeXaHH3all1un
KN aBTOMAaTH3dllUH

CeJIbCKOXO035IMCTBEHHOU TIPOLIeCCOB B
opraHu3aLuu CebCKOXO035IICTBEHHOM
opraHu3saluu

o TIPOU3BOJIHOM, TIPOU3BO/IHOM, .
CYILIeCTBIIsIeT TIOUCK Y r106a7bHOr0 MUHUMYMa;
JIOKaJIbHOTO U JIOKaJIbHOTO U
BapUaHTOB pelleHUst aJITOPUTMOB HaxOXK/IeHUsI
o rno6anpHOro rno6anpHOro )
MOCTaB/IeHHON MHHHMYM2; MHHHMYM2; MHUHUMYMOB; METO/IOB
ripobieMHO AITOPUTMOB ANTOPUTMOB CKaHWPOBaHUs U riepebopa;
CUTYyalUX Ha OCHOBE HaXOK/eHUS HaXOK/IeHUS METO/IOB pellleHus B
AOCTYIIHBIX MHUHMMYMOB; METOZIOB | MHUHHUMYMOB; METO/I0B MathCAD;
MCTOYHHUKOB CKaHUPOBaHUSA U CKaHUPOBaHUSA 1 CTY/€HT CrocobeH ¢
MH(pOpMaLy nepebopa; MeTO/I0B nepebopa; METO/J0B BBICOKOH CTEIeHbIO
NI-3yk-1. perenust B MathCAD; | pemenusi B MathCAD; CaMOCTOATe/IbHOCTH
Ornipeziensier B CTYJ,€HT MOXKeT: CTYJIeHT MOXeT aHa/IM3UPOBaTh
paMKax BbIOpaHHOTO aHa/TM31UPOBaTh CaMOCTOSITe/TbHO: npo0IeMHYI0 CUTYaL1Io
aJIrOPUTMa BOTIPOCHI npobIeMHYIO aHa/IM3MPOBaTh KaK CHCTEeMY, BbISIBIISIS ee
(3agaum), CUTYaLMIO KaK npobieMHy 0 COCTaBJISIFOII[ME U CBSI3U
nojJiexkarue CHUCTEMY, BBIABJIAA €€ CUTYdLIUIO KdK MeXy HUMU;
'qaf[bHef/imeﬁ COCTaBJ/IdIOIIe U CBA3U CHUCTEMY, BLIAB/IAA ee OCYILeCTB/ISITh TIOMCK
pa3paborke. MEXAy HAMM, COCTAB/IAIOIHNE 1 BapHaHTOB pelleHus

[I0CTaB/ICHHOU
npo0/IeMHOM CUTyaluy Ha

NO-1nkoc-1 " Bap1aHTOB PELICHIA OCHOBE JOCTYITHbIX
Pa3pabarsiBaet 1poGNIeMHOI CUTyaLH T10CTaB/ICHHOM HMCTOUHUKOB MH(MOpMalny;
Ha OCHOBe JIOCTYTHBIX | TTPO6JIEMHOM CUTyaLuu
MepCreKTUBHbIe orpezeniiTh B paMKax
VCTOUHUKOB Ha OCHOBE [IOCTYITHBIX
TJIaHbl U TEXHOJIOTUU HbOPMAIY; MCTOUHHKOR BBIOPAHHOTO alrOpPUTMa
B 0bn1actn orpeiesisiTb B paMKax vH(popMaLy; BOTIPOCEI, TIOA/IEKAIE
MexaHU3aluu U BBIGPAHHOTO OMpefenaTh B paMkax | Ad/IbHeHLed pa3paboTke;
ABTOMATH3alNH aJI'OPUTMa BOIIPOCHI, BBIOPAHHOTO paspabatsiBaTh
TIPOLIeCCOB B MO /eKaLLje QICOPUTMA BOIIPOCHI, | MEPCTEKTUBHbIE I1IaHBI U
Ce/IbCKOXO035ICTBEHH JasbHeitieit TIOZIeXKalLHe TeXHOJIOTUU B 061acTH
on OpraHm3anuu pagpa60TKe; Aa]‘[LHeﬁmefj MeXaHHW3aluu U
pa3pabaTtbiBaTh pa3paboTKe; aBTOMaTH3aLuu [POLeCCOB
MepCreKTUBHBIE I1/1aHbI pa3pabaTbiBaTh B Ce/IbCKOXO0351ICTBEHHOU

OpraHu3dlivin
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Mojaynb 8. «Ilouck MUHUMYMa (PYHKIIUM HECKO/IBKHMX IepeMeHHbIX»

KomnbrorepHoe TectupoBanue (TCk)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
Eciu QpyHKIUsA OT ABYX MepeMeHHbIX UMeeT JIOKa/IbHbIN MUHUMYM, TO KaKyio ¢gopmMy
HMeeT ee MOBePXHOCTh B TPeXMEpPHOM NMPOCTPaHCTBe?
+dopmy yaim
dbopmy HUAMHApPA
dbopmy 11apa
dbopmy runepbomnounia
YT0 03HauaeT JIMHUS YPOBHA?
PaBeHCTBO HYJIIO (PYHKL[UN
PaBEHCTBO HYJIIO TIPOU3BO/THOM
+TIOCTOSTHCTBO (PYHKIIMH B TI0O0# ee Touke
TIOCTOSTHCTBO TPOU3BO/IHBIX B IF0001 ee TOUKe
Kak Ha3bIBaeTcs1 IUHUA YPOBHA?
TIO/TyOKPY>KHOCTh
TIO/TY 3JTATIC
BIUCAHHAs1 OKPY>KHOCTh
+U30/IMHUS
Kak Ha3bIBaeTcs JIMHMS, B JII000HM TOUYKEe KOTOPO# MapaMeTp OAMHAKOB?
+U30/IMHUSA
Ayra
TIOJTyOKPY>KHOCTh
TIOJTY 3JTATIC
Kak Ha3biBaeTcsi PyHKIUs, UMeIoLasi 0JMH YKCTPeMyM?
YHHAMO/IA/IbHOM
+MOHOMO/IaTbHOM
MYJIbTUMOZa/TbHOU
MHOI'OMO/Ia/IbHOM
Kak Ha3bIBaercs (QyHKIUs, HMelolias 0o/iee 0JHOr0 SKCTpeMyMa?
YHHAMO/IA/IbHOM
MOHOMOZ,a/TbHOM
+MyIbTUMO/Ia/TbHOM
MHOI'OMO/Ia/IbHOM
CKOJ/IBKO 3KCTpeMyMOB uMeeT GyHKIuss XuMMenb0,1ay?
O/IVH
JiBa
TpU
+yeTbIpe
YTO COCTaB/IAIOT, UTO0bI HANTH TOUKY JIOKA/IHLHOT0 MUHUMYyMa?
+T10C/IeI0BaTeTbHOCTh TOUEK TTPUOIMKeHNs
HeJIMHEeNHbIe YpaBHEHUS
reoMeTpuuecKyo Gurypy GyHKIUH
JTMHelHble ypaBHEHUSI
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Kakoii fgo/bKkHa OBITH TOC/I€A0BATE/ILHOCTh 3HAaueHHH (QYHKIUM B TOYKax
pUO/IVDKEeHHs NP MOMCKe MUHAMYMa?

+MOHOTOHHO YObIBatOIIIel ¥ OrpaHUUeHHON CHU3Y

MOHOTOHHO BO3pacCTaroller U OTPaHUUYeHHOU CHU3Y

MOHOTOHHO YObIBaroIIleil ¥ OrpaHUUeHHOW CBEPXY

MOHOTOHHO BO3pacCTaroIler U OTPaHUUYEeHHOU CBEPXY
KakoBa moc/ieioBaTe/IbHOCTD 3HaYeHuH QyHkuH f(x°) > f(x') > .. f(x*)>..f(x)?

+MOHOTOHHO YObIBatoIllasi ¥ OrpaHUUeHHasi CHU3y

MOHOTOHHO BO3pacTarolasi U OrpaHUYeHHasi CHU3Y

MOHOTOHHO YObIBatoIIlasi U OTpaHUUEHHasi CBepPXy

MOHOTOHHO BO3pacTarolasi U OrpaHUYeHHasi CBepXy
Yrto Heo0X0aUMO OmpeAe/MTh Ha Ka)KAOM Illare UTepauy MpPH MOUCKEe KCTpeMyMa
pyHkmu?

+Hamnpas/ieHue U L1ar B 5TOM HarpaB/IeHUU

3HaueHe (PYyHKLIMY Ha JaHHOM 3Tarie

3HaueHWe (DYHKILMU Ha JaHHOM U Mpe/IbIAYIIeM JTarle

3HaueHWe (DYHKILMU Ha MpeJblAyIeM dTare
ITo Kakoi cxeMe MOJIy4alT pellieHHe NMPHU MOUCKe IKCTpeMyMa (PyHKIMHM METO0M
IMOKOOP/MHATHOI0 CIyCcKa?

+IBUratOTCs 110 OUepe/iy Mapasvie/ibHO KOOpAUHATe

JIBUTAIOTCSI TI0 Ouepe/iy MeprieHUKY/ISIPHO KOOpJuHaTe

JIBUTAIOTCSI 110 JIMHWW YPOBHSI

JBUTAIOTCSI TIepIIeHAUKYJ/ISIPHO JIMHUW YPOBHS
ITo KakoM cxeMe MOJIy4alT pelleHHe NPHU MOMCKe 3KCTpeMyMa (PyHKIMH MeTOAOM
HaUCKOpeuIlero cruycka?

JIBUTAIOTCS 10 ouepe/iv mapasiie/ibHO KOOpuHaTe

JIBUTAIOTCS 110 ouepe/iy MeprieHIUKYJ/ISIpHO KOOpAUHATe

JIBUTAIOTCS 110 JIMHUM YPOBHS

+IBUrat0TCs MepreHAUKY/ISIPHO TMHUM YPOBHS
Yro Heo0X0 MO C/le/1IaTh MPH MOUCKe IKCTPeMyMOB (PYHKIMH JTFO0BIM MeTOA0M?

+3a/]aTh HauasibHble PUOMKeHNUs

BBIUKC/IUTh 3HauUeHre (QyHKL[MU Ha JJaHHOM STarie

BBIUKC/IUTH 3HaueHre QyHKL[MU Ha JJaHHOM U MpeJblaylieM JTare

BBIUKC/IUTh 3HaueHre (GyHKI[MU Ha Mpe/bIAYIIeM 3Tare
Meto/;, He NPUMEHSIIOIUICA NPH HAX0XKAEHUHM MHHMMyMa (PYHKIMH HeCKO/JIbKHX
nepeMeHHbIX:

MeTO/i KOOPJMHATHOIO CITyCKa

+MeTo/| 00palljeHUs] MaTpPHUL{bI

MeTO/, CKOpeHIliero cycka

rpaIueHTHBIN MeTO/
UTo 03HauaeT HalpaB/ieHHe BOJIb rpajiueHTa QyHKIuu?

JIBUTarOTCS Mapasiie/ibHO KOOpAUHaTe

JIBUTaIOTCS MepIrieHJUKY/ISIPHO KOOpIUHATe

JIBUTarOTCS M0 JTMHUM YPOBHS

+IBUTAIOTCS MepHeHIUKY/ISIPHO JIMHKUY YPOBHS
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Kakoe yc/10BHe MOXXHO HCHO/Ib30BaTh NMPH MOUCKe 3KCTPeMyMOB (PyHKIIMH MHOTHX
nepeMeHHbIX?

+PpaBeHCTBO HYJIIO MPOU3BO/IHBIX (DYHKIIMM 110 BCEM IepeMeHHbIM

PaBeHCTBO HYJII0 QYyHKLIMU

PaBeHCTBO HYJII0 BCeX MepeMeHHbIX

PaBeHCTBO HYJIIO (PYHKI[MU U BCeX MepeMeHHbIX
Kakum u3 nepeunc/ieHHbIX METOA0B MOXXHO HAWTH 3KCTPeMyMbl (JyHKIIMH MHOTHX
nepemeHHbIx B MathCAD?

+MeTo/10M Ttepebopa

MeTO/IOM MPOCTOM UTEePALIUU

MeTO/OM TT0JIOBUHHOTO Jie/IeHus

MeTOZI0M 0OpallieHHs] MaTPHILIbI
Kakum u3 nepeunc/ieHHbIX METOAOB MOXXHO HAWTH 3KCTPeMyMbl (PyHKIIMH MHOTHX
nepemeHHbIx B MathCAD

MEeTO/IOM MPOCTOM UTeparuu

MEeTO/OM TTOJIOBUHHOTO [e/IeHUs

MeTO/IOM OOpallieH1s] MaTpPHIbI

+MeTO/I0M C MCII0Ib30BaHueM 0j10ka Given - Find
Ytro Heo0X0JUMO MEHATh NPH TOHCKe BCeX 3KCTPeMyMOB (YHKIHM MHOTHX
nepemeHHbIx B MathCAD?

+Hava/ibHbIe TTPUOIVKEeHHS

MeTO/, pelleHus

HarpaBJ/ieHUe JABKEHUST

1Iar JABWKEHHUs B JAHHOM HaripaB/IeHUU
Kakue ypaBHeHHsI MO)KHO MCIO0/Ib30BaTh MPH MOUCKEe 3KCTPeMYMOB (DYHKIIMU JBYX
nepemeHHbIX (X 1 Y) B MathCAD?

+IpPOU3BO/HBIE 110 TIepeMeHHbIM X U Y paBHbI HYJIIO

3HaueHre X paBHO HYJIIO

3HaueHue Y paBHO HYJIIO

3HaueHus X U Y paBHbI HYJIIO
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Tabsuna 10 — Kpurepun oneHKr ¢(h)oOpMHPOBAHHOCTH KOMITETeHIMI

KOMIIeTeHLUM (Y4acTu

Kog u Kputepuu orieHrBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU
HalMeHOBaHNe (vyacTy KOMIeTeHLUH)
VMHJUKaTopa Ha 0a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTVDKEeHUS

COOTBETCTBYET OLIEHKE

COOTBETCTBYET OLIEHKE

COOTBETCTBYET OLIEHKE

CUTYaLMIO KaK

COCTaBJISIOLIHE U
CBSI3U MEXJY HUMH
NA-2yk-1.

BapMAaHTOB pelleHUs
TIOCTaB/IeHHOM
npob6ieMHOMN
CUTYyallu1 Ha OCHOBE
JTOCTYTTHBIX
HCTOYHUKOB
vH(opMaLn
NO-3yk-1.
Ornpegesnsier B
paMKax BbIOpaHHOTO
aJICOPUTMA BOTIPOCHI
(3&,[[3‘-11/1),
ro/iyieXxxariue
JlaJIbHeMIIen
pa3paboTke.
Ipepasiaraet croco6bi

WX pelleHust
Mﬂ'lﬂKoc-l
Pa3pabaTbiBaer
TepCrieKTUBHbIe
TIJIaHBI ¥ TEXHOJIOTUN
B 0bactu
MeXaHHU3al[uH 1
aBTOMaTU3aLuu
TPOLIeCCOB B
Ce/TIbCKOXO035THCTBeHH
OU OpraHu3saluu

CHUCTEMY, BLISIBJIAA €€

Ocy11ecTBsieT TIOUCK

OCHOBHBIX METO/I0B
TOMCKa MUHUMYyMa
(GYHKLMY HECKOBbKUX
riepeMeHHbIX; TIOHSATHH
JINHUM YPOBHS,
YHUMOZa/IbHOW U
MOHOMO/Ia/TbHOM
(GYHKLMY; METOAbI
HaWCKOpeHILIero u
TTOKOOP/JMHATHOT'O
CIIyCKa; MeTO/I0B
pemienusi B MathCAD;
CTYJIleHT MOXET:
aHaTM31UPOBaTh
npobieMHY0
CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB pellieHus
MOCTaB/IeHHOU
npo0/IeMHOM CUTyaluH
Ha OCHOBE [JOCTYTIHbIX
HCTOYHUKOB
vH(opMaluy;
orpeiesisiTh B paMKax
BLIOpAHHOTO
aJirOpUTMa BOTIPOCHI,
noJijiexxariye
JayibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TeXHOJIOTUU B
o0acTi MexaHu3aLuu
Y aBTOMaTH3aluu
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHHOU
opraHu3alu

«yI0BJIETBOPUTE/ILHO» «XOPOLIO» «OTJTUYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOTro Oasiia MaKCUMaJTbHOTO Oasia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyet JIeMOHCTPUPYeT JIeMOHCTPUpPYeT OTJIMYHOE 3HaHUe:
TIpO06/IEMHYTO 3HaHUe:

Xopolllee 3HaHWe:
OCHOBHBIX METO/I0B
TOMCKa MUHUMYyMa

(bYHKI[UM HECKOJIBKUX
riepeMeHHbIX; TIOHSATHH
JINHUU YPOBHS,
YHUMOZa/IbHOU U
MOHOMO/Ia/TbHOM
(GYHKLMY; METOZbI
HaVCKOpeuIlero u
MTOKOOPJMHATHOT'O
CIIyCKa; MeTO/I0B
pemienusi B MathCAD;
CTYJIeHT MOXeT
CaMOCTOSITe/TbHO:
aHa/IM3UPOBaTh
TIpO06/IEMHYTO
CUTYaLMIO KaK

CHUCTeMY, BBISIB/ISIS ee

COCTaBJISAIOLME U
CBSI3U MeXXIy HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pelleHUs
NIOCTaB/IEHHON
npobJIeMHOM CUTyaLuu

Ha OCHOBe JI0CTYITHbIX

HCTOYHUKOB
vH(bopMaLuy;
oTipejieNiATh B paMKax
BBIOPaHHOTO
aJIrOPUTMa BOTIPOCHI,
nozijiexatye
JanbHeu e
pa3paboTKe;
pa3pabarbIiBaTh
repCrieKTUBHbIE TI/IaHbI

Y TeXHOJIOTUH B

00/1acTH MexaHU3aluu

Y aBTOMAaTH3aLun
TIPOLECCOB B

Ce/IbCKOXO035IMCTBEHHOU

opraHusaluu

OCHOBHBIX METO/IOB TIOMCKa
MHUHHMYyMa (QyHKITUH
HEeCKOJIbKHX TlepeMeHHBbIX;
TIOHATUM JINHUU YPOBHS,
YHUMO/IQ/IbHOM 1
MOHOMO/a/TIbHOM (YHKLIMY;
MeTOZbl HACKOPeHIIero u
MOKOOP/JMHATHOTO CIYCKa;
METO/IOB pellleHus B
MathCAD;
CTYZeHT CriocobeH ¢
BBICOKOM CTETNEeHbI0
CaMOCTOSITe/IbHOCTH
aHa/IM3UPOBAaTh
Npo6JIeMHYIO CUTYaLUIO
KaK CUCTeMY, BbISIBJISIS ee
COCTaBJISIFOLIME U CBSI3U
MEXy HUMU;
OCYILL[eCTBJISITh TIOMCK
BapUaHTOB pellleHus
MOCTaB/IEHHOU
npo0/IeMHOM CUTyaluy Ha
OCHOBe JIOCTYITHBIX
HMCTOUHUKOB MH(MOpMalny;
oripefiefiTh B paMKax
BBIOPAHHOTO alrOpUTMa
BOTIPOCHI, TIO/|/Ie)Kall[ue
JanbHenel pa3paboTke;
pa3pabarbiBaTh
NepCrieKTUBHbIE TIJIaHbI U
TeXHOJIOTUU B 061acTH
MeXaHU3al[uu U
aBTOMAaTU3aLUY TIPOLIeCCOB
B Ce/IbCKOXO0351ICTBEHHOU
opraHu3aluu
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Mopaynb 9. «PenieHue 00BIKHOBEHHBIX AHd)(l)EpEHuI/IaJIbHLIX yPaBHeHHHU
IepBOro nmopAaAaKa»

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npasu/ibHbIll 8apuaHm omeema u Haxcmume KHONKy «0asnee»

Kakoe BbIpakeHHe SIB/ISIETCSI MPOCTeHINIUM OOBIKHOBeHHBbIM AM(depeHIHaTBHBIM
ypaBHeHHeM IepBOro nopsiaka?

ty'=f(xp)
y'=f(x,p)
y=r'(xy)
y=r"(x)

Kak ¢opmynupyercs peieHre 00bIKHOBeHHOT0 Ju()depeHIHaTbHOT0 YPABHEHHUA?

+Kak 3aaua Koium

Kak 3asaua HeroToHa

Kak 3a7jaua ['aycca

Kak 3a7iaua Apxumezia
UeMy  [O/DKHO  Y/AOB/IETBOPATH  HaliecHHOe  pellleHHe  OOBIKHOBEHHOTO
auddepeHIHaTBLHOT0 YPaBHEeHHSA?

OrpaHUYeHUsIM

+HavyajbHOMY (TPaHUYHOMY) YCJIOBHIO

HeTpepbIBHOCTH

IJ1aJIKOCTH
Ha CKo/BbKO Trpynm MOXKHO Ppa30uTh MeToAbl pemienusa auddgepeHIHaIbHBIX
yPaBHeHUH?

JiBe

+TpH

yeThIpe

AT
Kakoiu MeTo/] He 0THOCUTCH K MeTo/iaM pelleHusn JudepeHIa/IbHBIX yPaBHEHUH?

aHa/TUTUYECKUMN

rpaguueckum

YU C/IeHHBIN

+anreOpanuecKuit
B kKakoM BHje Mo/iydyaeTcsl penieHue npu pemeHuu AuddepeHMaIbHbIX YPaBHeHUN
QHA/TUTHYECKHM MeTO/I0M?

B BU/ie rpaduka

+B BU/le aHAJIMTUUYECKOTO BbIPa)KeHHS

B BH/Ie TaO/IUIIBI

B BU/Ie 3alUCHU
B kakoMm BHje MO0/IydyaeTcs pellieHHe NMPHU peineHud JuddepeHaILHbIX YPaBHeHUN
rpa¢guuecKum MeTo0M?

+B BU/Je Tpadrka

B BU/le aHAJTUTUUECKOTO BbIPa’KeHUSI

B BH/Ie TaOIHIIBI

B BU/Ie 3aUCHU
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B kKakoMm BHe mo/iydyaeTrcsi penieHue npu pemeHuu AuddepeHHaabHbIX YPaBHeHUN
YK C/IeHHBIM MeTO0/IoM?
B BU/ie rpaduka
B BU/IE aHA/TUTUYECKOT0 BbIPAKEHUS
+B BH/Ie TaOMHIIBI
B BU/e 3aM1CH
K uemy moxxHo cBecTH AuddepeHijuaibHbIe YypaBHeHUA N-T'0 MOpPAgKa?
+K cuCTeMe ypaBHeHMM 1-ro mopsijika
K YpaBHeHUI0 1-ro rnopsijka
K CUCTeMe ypaBHeHMM 2-T0 MopsiiKa
K YPaBHEHUIO 2-T0 MopsijKa
B kakom BHjie aeT peuieHue Meto/ Jidiepa?
+Ha OCHOBe rpauuecKoro pelieHus AaeT 1 pellieHre B TaOIMUHOM BU/Ie
B aHA/IMTUUYECKOM BHU/Ie
B rpacuueckom Bu/ie
B BU/Ie 3alUCH
C yero HauMHaeTcsa MeToj Jusiepa?
+BbIOpaB Masbiii 1ar h, CcTposT, HauUMHasi C TOUYKWA Xo, CUCTEMY PaBHOOTCTOSIIIAX
TOouek Xi=Xo+i-h, npui=0, 1...
C TIOCTpOeHUs1 TpadukKa
C 3aJjaHus1 UCXOHBIX JaHHBIX
C 3aiaHus BUa QyHKIUU
Kakoi Bij iMeeT npupauieHre ()yHKIMH Ha MepBOM Iiare Meto/ja Jusiepa?
+tAyg =y -yo =h-f(x9,y0)
Ay, =y,-Yo =h- f(x0, )
Ay, =y, -y, =h-f(x5,39)
Ay, =y -Yo =h- f(x;, )
Kakymo napy ¢opMy/1 He00X0AMMO HUK/IHYECKH BHIYUC/IATH B MeTo/e Jiiepa?

Ay, =h- f(x, ;) Vi =V T AV,
Ay =h-f(xe,00) Vi = Ve TAY,
AYkzh'f(ka’ykﬂ) yk+l :yk+1+Ayk+l

Metop dunepa-Komu — 310:
HOBbIM MeTo/, Koim
+YTOUHEHHBIN MeTOo/| Juiepa
yTOUHEeHHbIN MeToZ, Komnm
HOBBIM MeTo/, Jiyiepa
CKo/1bKO BCrioMoOrare/ibHbIX K03((puijueHToB BbIunc/IsAI0T B MeTo/je PyHre-Kyrra?
OJIVH
[iBa
TPU
+yeTbIpe
Kakas ¢ynkiusa ucnosb3yercsa B MathCAD nipu pemienun metoaom Pynre-Kyrra?
Given
+Rkfixed
Find
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Root
K kakomMy BHJy Hajio npeodpa3oBaTh Au(ddepeHnraIbHOEe ypPaBHEHHE?
ypaBHeHHe PaBHO HYJIHO
+TIpOU3BO/IHAsi paBHA OCTa/IbHOM UaCTH ypaBHEHUsT
TIPOU3BO/IHAs paBHA HYJIO
OCTaJibHasl YaCTh YpaBHEeHUs paBHa HYJTHO
ITo xKakoii opmyJie ycpegusaioTcsa K03 uipeHTs B MeTo/ie PyHre-Kyrra?
+ K = (k1+2k2+2k3+k4)/6
K = (k1+2k2+2k3+k4)/5
K = (k1+2k2+2k3 + k4)/4
K = (k1 +2k2+2k3 +k4)/3
Hawubos1ee TouHbIH MeTO pemeHus AnddepeHMaTLHBIX YPaBHEHUM:
Meto/, [Iukapa
MeToJ, Juepa
MeToJ Dniepa-Koru
+Mmetoz, PyHre-Kyrra
MeTo/;, He TIPUMEHAIOIIUIACA TPH pPelleHNHd 00BIKHOBEHHOro An(depeHIHATHEHOTO

yPaBHEeHUS:
+metof ["aycca
metoy [Iukapa
MeTo/, Jusiepa

MeTtoz PyHre-KyTra

Tabmma 11 — Kpurepun oneHkH copMHUPOBAHHOCTH KOMITETEHITHH

N-2yxk-1.
Ocy11ecTBsieT TIOUCK
BapUaHTOB pellleHus
TIOCTaB/IeHHOM
npob6ieMHOMH
CUTYyallUU Ha OCHOBe
JIOCTYTTHBIX
HCTOYHUKOB
vH(popMaLn

NO-3yk-1.
Ornipegesnisiet B

ypaBHEHWY IIepBOro
NIOpsi/IKa; MeTO/0B
Ounepa, Dunepa-Komm
u PyHre-KyTra;
METO/IOB pelLlIeHNs B
MathCAD;
CTYZ,€HT MOXeT:
aHa/IM3MpOBaTh
npobieMHYIO0
CUTYaLMIO KaK
CUCTEMY, BBISIBJISIAL ee

ypaBHEHW! IIepBOro
MopsiiKa; MeTO/I0B
Ounepa, Dunepa-Komm
u PyHre-KyTra;
METO/IOB pelLlIeHNs B
MathCAD;
CTY[ileHT MOXXeT
CaMOCTOSITE/IbHO:
aHa/IN3UPOBaTh
TIpO06/IEMHYTO
CUTYaLMIO KaK

Kog u KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMIIeTeHI[UN
HauMeHOBaHUe (yacTu KOMIIeTeHL1H)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHKeHUsT COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLleHKe
KOMITETEHLIMM (YaCTH | «y[OB/I€TBOPUTEILHO» «XOPOIIIO» «OTJTMYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOro Oasiia MaKCHMasbHOTo Oasiia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyet JIeMOHCTPUPYeT JIeMOHCTPUPYeT OTJIMYHOE 3HaHUe:
npobieMHY0 3HaHue: XOpollee 3HaHHe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B peltieHust 0OLIKHOBEHHBIX
CUCTEMY, BBISIBIISA ee pelleHust pelleHust I depeHaNbHBIX
COCTaBJISIFOIIME U 0OBIKHOBEHHBIX 0OBIKHOBEHHBIX ypaBHeHU 11epBoro
CBSI3U MeXAY HUMU nvddepeHIMaTbHBIX mvddepeHIMaNbHBIX | TIOPs/IKA; METOIOB Diliepa,

Ounepa-Koumwm u PyHre-
Kyrra;
METOZIOB PELIeHUs B
MathCAD;
CTYZIeHT CTIOCO0eH C
BBICOKOU CTEINeHbIO
CaMOCTOSITE/TEHOCTH
aHa/IM3UPOBaTh
Mpo0JIEMHYIO CUTYaIUIO
KaK CUCTEMY, BBISBJISIS ee
COCTaBJISIOIIHE U CBS3U
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paMKax BbIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3apaunm),
roJijiexxariye
JlaJIbHeuIen
pa3paboTke.
ITpepyaraet crmoco6bl
WX pelleHus
N O-1nkoc1
Pa3pabatbiBaeT
MePCIeKTUBHBIE
TIJIaHbI ¥ TEXHOJIOTUX
B obsiactu
MeXaHU3aluu 1
aBTOMAaTU3aLuN
TIPOLIECCOB B
CeIbCKOXO035IMCTBEHH
Ol opraHu3saluu

COCTaBJ/IdmOIIe U CBA3U

MeXJy HUMU;

OCYILL[eCTBJISATb TTOMCK

BapUaHTOB pellleHUst
T10CTaBJICHHOM

npobJIeMHOM CUTyaLuu

Ha OCHOBE JIOCTYTTHBIX
HCTOYHUKOB
vH(bopMaLuy;
oTipejieNiATh B paMKax
BBIOPaHHOTO
aJIrOPUTMa BOTIPOCHI,
noJijiexatye
JanbHeuIen
pa3paboTKe;
pa3pabatbIiBaTh

MepCrieKTUBHLIE T1/IaHbI

" TeXHOJIOTUHU B

00/1acTH MexXaHU3aluu

Y aBTOMAaTH3aL[UK
TIPOLIECCOB B

CHCTEMY, BBISIB/ISS ee
COCTaBJISAIOLIME U
CBSI3U MEXXy HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
MOCTaB/IeHHOU
npo0/IeMHOM CUTyaluH
Ha OCHOBe [JOCTYTIHbIX
HCTOYHUKOB
vH(opMaluu;
OTIpe/IeNIATh B paMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
noJijiexxariye
JayibHeuIen
pa3paboTke;
pa3pabaTbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu
Y aBTOMaTU3alun

Ce/IbCKOXO035IMCTBEHHOU TIPOLIeCCOB B
opraHu3sanuu CeMbCKOXO0351MCTBEHHOU
OpraHu3aLuu

MEeXX/1y HUMH;
OCYIIEeCTBJISATH TTOUCK
BapMAaHTOB peIleHus

MOCTaB/IeHHOM
Mpo0/IeMHON CUTyaluy Ha
OCHOBE JIOCTYITHBIX
HMCTOYHUKOB WH(OPMaILIWY;
OTIpe/IeNISITh B paMKax
BBIOPAHHOTO alrOpPUTMa
BOIIPOCHI, MO/|/IeXallye
JanbHenel pa3paboTke;
pa3pabaTbIBaTh
TIepCIIeKTUBHBIE T/IaHbI U
TEXHOJIOTHUH B 00/1aCTH

MeXaHHU3al[uu U
ABTOMATH3aIUH TPOLECCOB
B Ce/TbCKOXO035MCTBEHHOU
OpraHu3aLyu

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
Kak onpe/e/nsercsi MaTeMaTHYeCKoOe 0XXKUAAHHE «N» CIyYallHbIX JUCKPETHBIX UHCeI:

1 n
oo

1 &,
Z(xi —I’l)
i=1

S (x, +n)

Mopaynb 10. «MaTemaTuueckas CTaTUCTUKa»

CPEAHEKBaﬂpaTHqHOE OTKJ/IOHEHHe «I» CﬂyqaﬁHbIX yuces1 IMpH MdAdTEMATUYECCKOM

oXxujgaHuM (m):

26 -m)
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> +m)’

n
Kos>¢duippenT Bapuanyu:

v
M
y=M
S
y=L2
M
_M
D
ITorpemHoCTh BHIOOPKH:
+D0=T'V-100
Jn
n-v
D, = -100
0 ﬁ
T-n
D, =—=-100
0 \/7
D, = ——-100
NG

I'e B 0011[eCTBeHHOM )XU3HU IPUMEHSIIOTCSA BbIOOPKH?
+OIpOCHI Hace/1IeHus
BBIOOPBI
Ccy6060THUKA
cobpanus
Ilpu ¢popMupoBaHUHU BHIOOPKH IO ONMPOCY 00IeCTBEHHOT0 MHEHHA - KaK Ha3bIBalOTCHA
BCe ONpoILIeHHbIe?
+reHepa/ibHasi COBOKYITHOCTb
BCE YYaCTHUKHU
OOMBILLIMHCTBO
MHO>KeCTBO
Ec/i1 nOrpemHocTb BHIOOPKYU Masia, TO:
MHeHMe OTPOIIIeHHOTO HaceIeHUsI BEPHO
MHeHUe OTPOIIIeHHOTO HaceIeHuUsI He BePHO
MHeHUe OTPOIIIeHHOTO Hace/leH!Us1 He[JOCTaTOYHO
+MHeHHe OIpOIIeHHOr0 HacesieHUsi (BbIOODKM) MOXKHO paclpoCTPaHWMTL Ha BCe
HacesieHUe (TeHepa/lbHY0 COBOKYTTHOCTbD)
YeM xapaKTepHu3yeTcs CBA3b MEXAY HeCKO/JIbKHUMH C/Iy4YailHbIMHM BeJIMUMHAMM?
+perpeccus
TIOTPEIITHOCTh
MaTeMaTH4eCcKoe OXKU/jaHue
CpefiHeKBa/IpaTUYeCcKoe OTK/IOHEHHe
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IToka3arenb, XapakTepH3yHIIUH TECHOTY J/IMHEHMHOHU CBSI3U MEXJY HeCKOJIbKHUMMH
C/Iy4YalHbIMM Be/TMUHMHAMM:

TIOTPEeIIHOCTh

+K03(PUIeHT Koppensiun

MareMaThuecKoe OXKUjaHue

CpelHeKBaJpaTUueCcKoe OTK/IOHEeHHUe
Jluamna3oH, B KOTOPOM JIeXXUT K03 (UIMeHT Koppeasiud MeXAy AByMs HabopamMu
C/Ily4YalHbIX YHCEI:

-1<r<0

+-1<r<1

0<r<1

r<-lur>1
Yrto BxoauT B opmysy onpepeneHus Ko3pdupeHTa KOPpeasalui ABYX Cy4YalHbIX
BeJIMYUH?

3HaueHHus CTyYalHbIX BeJIMUKH

MaTeMaTHhJyecKye 0XXUAAHUS CJTy4alHbIX BeJTMUUH

+3HaueHus C/lyJalHbIX BeJIMUMH U UX MaTeMaTHUeCKre OXKUJJaHus

CpeHeKBaJpaTUUeCKue OTKJIOHeHHs
YeMm 0/mmKe K ejuHULEe KO3GPULIEHT KOppe/IsiyH. ..

+Tem 6osIblle 3aBUCUMOCTD JPYT OT Pyra MAaCCUBOB CTyUYalHBIX BeJIMUMH

TeM MeHblile 3aBUCUMOCTb JIPYT OT J[pyra MaCCHMBOB C/TyUaiiHbIX BeJIMUKH

TO HeT 3aBUCHUMOCTH JIPYT OT ipyra MacCUBOB CJIyYalHbIX BeJTMUUH

TO CyIIIeCTByeT KBa/ipaTU4Hasi 3aBUCHUMOCTh JPYT OT JIpyra MaCCHBOB C/Ty4ailHbIX
BeJINUMH
YeMm 0/mmKe K HY/TH0 KO3(PPUIHEHT KOPPe/TALHH. ..

TeM Oosblile 3aBUCHMOCTh JIPYT OT Ipyra MaCCHUBOB C/TyUaliHbIX BETMUNH

+TeM MeHbllle 3aBUCUMOCTb JIPYT OT JIpyra MaCCHMBOB C/TyYaiiHbIX BeJIMUMH

TO eCTh 3aBUCUMOCTH PYT OT APyra MaCCUBOB CJIyYalHbIX BeJTMYUH

TO CyILIeCTBYeT KBaJipaTW4yHasi 3aBUCUMOCTb JPYT OT Jpyra MacCHMBOB C/Ty4YallHBIX
BeJINYMH
Cko1bK0 K03 GHIieHTOB Ha/i0 HAliTU NPH JIMHEHHOM perpeccuu?

O/IVH

+/1Ba

TpU

yeThipe
DyHKIUA BbIUMC/IEHUs MaTeMaTu4eckoro oxuganusa B MathCAD:

+mean

stdev

corr

intercept
DyHKIMs CTaHAAPTHOT0 OTK/IOHeHMsI 3/ieMeHTOB MaccuBa B MathCAD:

mean

+stdev

corr

intercept
dynkuusa Ko3gduiueHTa Koppessinuu Byx maccusoB B MathCAD:
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mean
stdev
+ corr
intercept

DyHKLUA AUCcHepcuu 3/1ieMeHToB MmaccuBa B MathCAD:

mean
stdev
corr
+var

dyukys Ko3gdunyeHT (a) muHeriHoM perpeccuu B MathCAD:

mean
stdev
corr
+slope

dynkuusa Ko3gdunuent (b) muueiinou perpeccun B MathCAD:

mean
stdev

corr
+intercept

Tabsmma 12 — Kpurepuu oueHKH c)opMHUPOBAaHHOCTH KOMITETeHI[UH

COCTaBJISIFOIIE U
CBSI3U MeXAy HUMU
N-2yxk-1.
Ocy11ecTBsieT TIOUCK
BapUaHTOB pellleHus
TIOCTaB/IeHHOM
npob6ieMHOM
CUTYyalU1 Ha OCHOBE
JIOCTYTTHBIX
HCTOYHUKOB
vH(popMaL1
NO-3yk-1.
Ornipegesnsier B
paMKax BbIOpaHHOTO
aJirOpyUTMa BOTIPOCHI
(3&,[[3‘-11/1),
MoJIIeXKallue

CTaTHUCTUKM; TIOHATUM
CTy4yaiiHOM BeJIMUMHBI,
MaTemMaThUuecKoro
OXKHU/IaHus,
CpeJHeKBa/IpaTUYHOTO
OTKJ/IOHEHWUS;
Ko3(duririeHTa
KOppeJIsILIUH,
TOTPEIIHOCTU
BLIOODKW;
MeTO/IOB BbIUMCJ/IEHHS B
MathCAD;
CTYJIeHT MOXET:
aHa/TM3UPOBaTh
npobieMHYIO0
CUTYyaLMIO KaK
CUCTEMY, BBISIBJIsIS ee

CTaTHUCTHUKM, TIOHATUM
CTy4yaiiHOM BeJIMUMHBI,
MaTemMaThUuecKoro
OXKH/IaHus,
CpeJHeKBaIpaTUYHOTO
OTKJ/IOHEHWUS;
Ko3(duririeHTa
KOppeJISILI|HU,
TOTPEIIHOCTU
BLIOODKW;
METO/IOB BbIUMC/IEHUS
B MathCAD;
CTYJIeHT MOXeT
CaMOCTOSITe/TbHO:
aHa/IM3UPOBaTh
TIpO06/IEMHYTO
CUTYAaLIMIO KaK

Kog u KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTeHI[UN
HavMeHOBaHUe (4acTy KOMMeTeHI1H)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTHXKEHUS COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OlleHKe COOTBETCTBYeT OlL|eHKe
KOMITETEHLIMM (YaCTH | «y[OB/I€TBOPUTEILHO» «XOPOLIO» «OTJTUYHO»
KOMIIeTeHIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/la | MakCHMaJIbHOTro Oasiia MaKCUMaJTbHOTO Oasia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyet JIeMOHCTPUPYeT JIeMOHCTPUPYeT OTJIMYHOE 3HaHUe:
TIpO06/IEMHYTO 3HaHUe: Xopolllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB MaTeMaTH4YeCKoun
CHUCTeMY, BBISIB/ISISI ee MareMaThuecKou MareMaThuecKou CTaTUCTUKU; TIOHATUN

CTy4yallHOM BeJIMUMHBI,
MaTeMaTHueCcKoro
O’KUIaHUS,
CpeJiHeKBa/IpaTUYHOTO
OTKJIOHEHWUS;
Ko3(duieHTa
KODPEJISAL[UH, TTOTPEITHOCTH
BBIOODKY;
METO/IOB BBIUKC/IEHUS B
MathCAD;
CTYZIeHT CTIOCO0eH C
BBICOKOU CTereHbI0
CaMOCTOSITETEHOCTH
aHaJIM3UPOBAaTh
Mpo0JIEMHYIO CUTYaIUIO
KaK CHUCTeMY, BBISIBJISIS ee
COCTaBJISIOIIHE U CBS3U
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JlabHeuIen COCTABJISIFOLL[ME U CBSI3U | CHUCTEMY, BBISIB/ISIS ee MeXy HUMU;
pa3paboTke. MeX/ly HUMU; COCTaBJISIFOLME U OCYILIeCTBJ/ISITh TIOUCK
[Tpepasaraet cmocoObl | OCYIECTB/ISATH MOUCK CBSI3U ME@Xy HUMU; BapUaHTOB pelleHust
VX pellleHust BapUaHTOB pelleHusI OCYILIeCTBJISITh TIOUCK MOCTaB/IEHHOU
N-1nkoc-1 MOCTaB/I€HHOU BapUAaHTOB pellleHUs Mpo0/IeMHON CUTyaluy Ha
Pa3pabaTriBaeT npobJIeMHOM CUTyaLuu MOCTaB/IeHHOU OCHOBE JIOCTYITHBIX
TepCIeKTUBHbIE Ha OCHOBe JIOCTYITHBIX | MPOOJIEMHOM CUTyalluy | UCTOYHHUKOB MH(OpPMAaIUH;
T71aHbl U TEXHOJIOTUU VICTOUHUKOB Ha OCHOBE JJOCTYITHBIX orpezieNiAiTh B paMKax
B 00actu vH(dopMaLuu; HMCTOYHUKOB BbIOPAHHOTO arOpUTMa
MeXaHH3aluu U orpeiesisiTb B paMKax vH(popMaLy; BOMPOCHI, TIO/|/IeKalue
aBTOMaTH3aLuu BbIOPAHHOTO OTIpejieNIATh B paMKax | /arbHelIneld pa3paboTke;
TIPOLIeCCOB B aJIrOpUTMa BOTIPOCHI, BbIOPAHHOTO pa3pabarbiBaTh
CeMbCKOX035IICTBEHH roJyieskarye aJIrOpUTMa BOMPOCHI, | TepPCHeKTUBHbIE IJIaHbI U
Ol opraHu3aLuu JanbHeuIIen noJijieXxariue TeXHOJIOTUU B 061acTH
pa3paboTke; JabHenIen MeXaHHW3aluu U
pa3pabatbIiBaTh pa3paboTke; aBTOMAaTH3aLUU MPOLIeCCOB
MepCreKTUBHBIE MJ1aHbI pa3pabaTbiBaTh B Ce/TbCKOXO035MCTBEHHOU
Yl TEXHOJIOTUHU B NepCrieKTUBHbIE TI/IaHbI OpraHu3anuu
00/1acTH MexXaHHU3al[uH 1 TeXHOJIOTUU B
Y aBTOMaTH3aluu o0/1acTi MexaHu3aLuu
TIPOLIeCCOB B Y aBTOMaTu3aluu
Ce/IbCKOXO035IMCTBEHHOU TIPOLIeCCOB B
opraHu3sanuu CeMbCKOXO0351MCTBEHHOU
OpraHu3aLuu

Mopayas 11. «Paabi»

KomnbrorepHoe TectupoBanue (TCk)
Bbibepume 00uH npagu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «0asnee»
Yuci0BoM psa/| ONUCHIBAETCA KaK:
+a;tax +...t an t+...
di*d2°d3° ... dn" ...
(a1 +a2)+(az—as) + ...
all +a’ +ad—at+ ...
YucioBoM psj| Ha3bIBAeTCHA CXOAALMMCS, €CJIN:
+ CyMMa MepBbIX (1) ero 4WieHOB IIPU N — 00 UMeeT TpeJiest
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa TepBbIX () ero ujeHOB CTPEMUTHCS K 0eCKOHeUHOCTH
CyMMa IepBbIX (N) MeHbIlIe HYJIS
UncioBoM psj| Ha3bIBaeTCA PACXOAALAMCSH, eC/IN:
+CyMMa MepBbIX (N) ero WieHOB MPU N — % He UMeeT Mpejesia
CyMMa MepBbIX (N) ero 4ieHOB paBHa HYJIIO
CyMMa IepBbIX (N) ero YJeHOB CTPEMHUTHCS K 0eCKOHEUHOCTH
CymMMa MepBbIX (N) MEHbLIEe HYJIS
NHTerpanbHbIi Npu3HaKk cxogumoctu Kommm:
+psiJ] C TIOJIOXKUTETbHBIMU yOBIBAIOIUMH W€HAMU CXOJAUTCS UM PACXOJUTCS, eC/

+00

CXOAUTCS UM PaCXOAUTCS HecOOCTBEHHBIN UHTeTpasl I f(x)dx
1
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psif cxoauTcs ecu f(x) — HempepbIBHO yObIBaroItiast (PyHKIIUS
psia cxoauTcs eciu f(X) — HerpepbIBHO Bo3pacTatolijast (PyHKIMs
psi, cxoauTtcs eciu f(x) — mosioxkuTe/IbHas PYHKIUs

IIpusHak cxoaumoctu Jlanamoepa:

eC/I1 psAf, C MOJIOKUTEe/IbHBIMU WIeHaMM ai, ..., an CPaBHUTB C IPYTUM psiioM by, ...

bn, KOTOPBIN PACXOAWUTCS, TO PACXOJUTCS U Psif, a.

eCJIU psifi C TI0JIOKUTe/IbHBIMU WIeHaMH ai, ..., an CPABHUTH C APYTUM PSZIOM by, ...

bn, KOTOpPBIY CXOAUTCS, TO CXOAUTCS U Psif a.
eC/I1 psifi, C TOJIOXKUTE/IbHBIMA Y/IeHaMU ai, ..., an CPABHUTh C APYTUM psioM by, ..

bn, CXOOUMOCTBE WM PacXOJWMOCTb KOTOPOTO WM3BECTHA, TO eC/Id MPU HEKOTOPBbIX a, > b,

psif b cxoquTCsl, TO CXOUTCA U PSif, a.

+eC/u psAf, C MOJ0XKUTEeIbHBIMU YWIeHaMH ai, ..., an CPaBHUTH C APYTUM PsLoM by, ..

*)

*)

by, CXOAMMOCTb WK PaCcXOAMMOCTb KOTOPOTO M3BeCTHA, TO €C/IU NPU HEeKOTOPBIX a, <b,

psig b pacxoauTcsi, TO pacXOAUTCS U psAf, a.
YTo M0)XHO HUCII0/Ib30BaTh B KauecTBe psija b /1A cpaBHeHus ¢ psigom a?
apu(pMeTUUYEeCKYO MPOrPecCUto
+TeoMeTPHUYECKYO MPOrpeccuto
CTereHHOU psifi
3HaKOYepeAYHILIUNCS AL

o0
Korpa cxoauTcs ¥ pacXouTCs reoMeTpuYecKasi nporpeccus 1+q+q° +q’ +..= > q" ?

=
I
(=]

npu g>1 cxogurcs, a npyu q<1 — pacxoauTcs

ripu >0 cxoauTtcs, a ipyu <0 — pacxoguTcs

+1ipu q<1 cxoputcs, a rnpu =1 — pacxoaurcs

ripu <0 cxoauTcs, a 1ipu =0 — pacxoguTcs
3HaKouepeayHOIINUCA P/ (C WieHaMU Pa3HbIX 3HAKOB) UMeeT BHU/:

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

3

M

a,=a,—a,—a;—a,..—a

n

n=l1

2 2
a,=a, —a,+a, —a,..ta

n

LM

=+

Zan =a;—a, +ta;—a,.ta,

3HakouepeAyLIUICA P/ Ha3bIBaeTCs adCOTIOTHO CXOAIMMCS, eC/Tu:
+CXOAUTCS Psifi, COCTaB/IeHHBIN 13 aOCOJTIOTHBIX 3HAaUeHUM ero uieHOB
CXOJUTCS PSif, COCTaBEHHbIN U3 MOJIOXKUTETbHBIX €r0 U/IeHOB
CXOAUTCS Psijl, COCTaBJIeHHbIA U3 OTPULIATE/IbHBIX €ro 4JeHOB
PACXOJUTCS PsiJl, COCTaBIeHHBIN U3 aOCOMIOTHBIX 3HAUEHUH ero ujieHOB

ITo npu3HaKy JIeiiOHUIIA 3HAKOUEP ey OLIMICS PAJ CXOAUTCSH, €CITU:
BBITOJIHAIOTCA [jBa YCI0BUA: al <aZ2<a3 v npepein lima, =0

n—>0

+ BBITIO/IHSAKOTCS ABA YC/IOBUSL: a, > a, > a, >... A TIpejesn lima, =0

n—

BBITIO/IHAIOTCA [IBa YCJ/IOBUS: a, > a, > a, > ... U TIpeJieNT lima, > 0

n—>x0
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BBITIOJIHSFOTCA [iBa YCJI0BUS: al <a2<a3 u npepen lima, <0

n—0

YTo Ha3bIBaeTcsa PyHKIMOHA/ILHBIM PAAOM?

+psifl, WieHbl KOTOPOTO SIBISIFOTCS (DYHKLIMSIMU OT TIepeMeHHOM X

psiJl, WieHbl KOTOPOTO SIB/ISIFOTCS KBaZIpaTUYHbIMU (DYHKIIUSIMU OT TIepeMeHHOU X
psiJl, WieHbl KOTOPOTO SIBJISTFOTCS JTMHEMHBIMU (DYHKLIUSMU OT TIepeMeHHOM X
Psif, UIeHbI KOTOPOTO SIB/ITFOTCS KyOrUueCKUMM (YHKIUSIMA OT TIepeMeHHOM X

Kakoii 001nuii BUJ] KIMEIOT CTelleHHbIe PA/bI?

Za X— xo 2"
ian.('x—xO):;n

Uto Ha3biBaeTca psigom Teisiopa?
+f(a)+ fa )( —a)+ f(a )( a)2+...+L('a)(x—a)“+...
n.

s ga> -

f(a)+ a)+ f"( )2( a)’ +...+L('a)2(x—a)”+...
n:

f()+f()

3(x—a)+

f"(a) 3(x—a)’ +..+ S (@) 3(x—a)" +...
2! n!

fla)+

Korpa oyger cxoaurcsa psaj Teiiopa?
TOJIbKO IIPU TeX 3HAaUeHHWAX X, [P KOTOPbIX OCTaTOYHBIM U/leH
Temnopa npu n — 00 CTPEMUTCS K MUHYC efiuHuLie limR, =-1.
n—0

M4(x —a) +m4(x —a)’ +..+ &4@ —a)" +..
1! 2! n!

+TONMBKO TIPU TeX 3HAUEHUSIX X, MPU KOTOPBIX OCTATOUHBIM UJIeH
Telmopa Npu n — 0 CTPEMUTCA K Hy/MkO lim R, =0.

n—oo
TOJIbKO TPU TeX 3HAUeHUSX X, MPU KOTOPBbIX OCTaTOUHBIM 4JieH
Telisiopa Npu n — 0 CTPeMUTCA K eAuHULle limR, =1.

n—>0
TOJIBKO TIPHM TeX 3HAUeHWsSX X, TPU KOTOPbIX OCTaTOYHBIN ujleH
Tetinopa npu n — o HoJibllie HyJISA limR, => 0.

o
Korja psj Teinopa npeBpainaercs B pag MakiopeHa?
+Koraa a=0
kKorga a>0
korga a<0
Korga a>1
UT0 MOJKHO /ie/IaTh C IBYMsI CTelleHHbIMM PAaMHu?
+TI0UYJIEHHO CKJIaJjbIBaTh U YMHOXKaTb
TIOYJIEHHO [IeJIUTh
TOWIEHHO BbIUMTATh
TTOU/IeHHO 00BeINHSTD
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TTIOU/IEHHO BO3BOJUTH B CTETIEHD
TTOY/IEHHO BLIUUTATh
TIOU/IEHHO O0BeUHSTh

Kakou psj fiB/isieTca pa3/ioxkeHueM sin(x)?
2n 1

Z( 12" (_

2n

+3 )"

1)

1

— 2n—1)

m 2n—1

n=l1

20,y

1)

an

Z( 1)411 -1,

(2n-1)

Kakoii papj ﬂBnﬂeTca pa3/iokeHueM cos(x)?

2n

1+z
n=l1
1)" x2”
+1
P
1)" x2”

1
e
n 2/1
1+z 1) =
n=1

IIpusHak, He HBHHWmnﬁCﬂ NPU3HAKOM CXOAMMOCTH psja:

WHTerpasbHbIN Mpu3Hak Ko
npu3sHak /lasambepa

nipu3Hak JleiibHuia

+ npusHak PyHre-Kyrra

Tabuna 13 — Kputepuu oneHKn c)opMHpPOBaHHOCTH KOMITETEHIHI

YUTo MOXXHO /ie/laTh CO CTeleHHbIM PSiI0M B HHTepBaJie ero CXouMoCTu?
+TI04/IeHHO UHTErpupoBaTh U JuddepeHIIMpoOBaTh

Kon u Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU
HauMeHOBaHue (4acTy KOMIETeHLMK)
VHAMKaTOpa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
MOCTVDKEHUS COOTBETCTBYET OL[eHKe | COOTBETCTBYeT OLleHKe COOTBETCTBYET OL|eHKe
KOMITETeHLIMH (YaCTH | «y/0BJIETBOPUTEIHHO» «XOPOIIIO» «OTJTMYHO»
KOMITETeHI 1) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasijla | MakCHMManbHOro Oasia MaKCHMasbHOTo Oasiia
NO-1yk-1. CryneHT CryneHT CTyZeHT JeMOHCTPUPYeT
AHanusupyet JIeMOHCTPUPYeT JIeMOHCTPUPYeT OTJIMYHOE 3HaHUe:
npobieMHY0 3HaHUe: Xopolilee 3HaHWe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B BBIUKC/IEHUSI C TIOMOILI[LIO
CUCTeMY, BBISIBJISIS ee BBIUMCJIEHUS C BBIUMCJIEHUS C PSI/IOB; TIOHSTUM
COCTaBJISIFOIIME U TIOMOIIIbIO PSIZIOB; TIOMOIIIbIO PSIZIOB; CXOASIIUNCS U
CBSI3U MeXAY HUMU TIOHSATUN CXOASAIIUNCA | TIOHSTHN CXOISIIUNCS pacxXofsuiics psia;
NA-2yk-1. Y PACXOJSAIIUNCS PsAl; | U pacXOASILIUNCS Psifi; TIPU3HAKOB CXOAUMOCTH;
Ocy11iecTBsieT TIOUCK TIPHM3HAKOB TIPHM3HAKOB 3HaKOoYepeyHLUXCs,

46




Ipepsiaraet crioco6bl
WX peleHust
Hﬂ'lﬂKoc-l
PaspabaTbiBaet
nepCrieKTUBHbIe
TIJIaHBI ¥ TEXHOJIOTUN

B 0bactu
MeXaHHU3al[uH 1
aBTOMaTU3aLUu

TPOLIeCCOB B
CeMbCKOX035IICTBEHH
Ol opraHu3saluu

MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PellleHMUsI
TIOCTaB/IeHHOM
npo0/IeMHOM CUTyaluH
Ha OCHOBe [JOCTYTTHBIX
HCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BLIOpAaHHOTO
aJICOPUTMa BOTIPOCHI,
No/iyIeXxxariue
JlaTbHeMIIen
pa3paboTKe;
pa3pabarbIiBaTh
TepCIIeKTUBHBIE TJIaHbI
Y TeXHOJIOTUH B
00/1acTi MexaHU3alux
Y aBTOMAaTU3aLin
TPOLIeCCOB B
CeMbCKOX035TCTBEHHOM
OpraHu3aluu

BapUaHTOB pellleHus CXOAUMOCTH; CXOAUMOCTH; (GYHKI[MOHATBHBIX U
MOCTaB/IeHHOU 3HaKOuepe yIIUXCs, | 3HAKOUepeAyIOLIUXCs, | CTeleHHBIX Ps/i0B; Ps0B
npob6ieMHOMH (yHKI[MOHATBHBIX U (yHKI[MOHATBHBIX U Teiinopa u MaknopeHa;
CUTYyaL[y Ha OCHOBE CTeNeHHbIX PSZIOB; CTereHHbIX PS/IOB; METO/|0B BbIUMCJ/IEHUS B
JOCTYITHBIX pszgoB Teiiiopa u pszgoB Teiiiopa u MathCAD;
VICTOUHUKOB MaknopeHa; MaknopeHa; CTYZieHT CriocobeH ¢
vHdopmMaLu MeTO/IOB BbIUMC/IEHUSI B | MeTOZ0B BbIUKMC/IEHUS BBICOKOM CTereHbI0
NO-3yk-1. MathCAD; B MathCAD; CaMOCTOSITETLHOCTH
OmnpefensieT B CTYJIeHT MOXET: CTYJIeHT MOXeT aHa/IM3UPOBaTh
paMKax BbIOpaHHOTO aHa/IM3UPOBaTh CaMOCTOSITEJIbHO: Npo6JIeMHYIO CUTYaLUIO
aJiroOpyuTMa BOTIPOCHI 1po0J/IeEMHYO aHa/IM3UPOBaTh KaK CUCTeMY, BbISIBJISIS ee
(3amaun), CUTYaLMIO KaK npobieMHY0 COCTaBJISIFOLME U CBA3U
ro/iyieXxxariue CUCTEMY, BBISIBJISIS ee CUTYaLMIO KaK MeXly HUMU;
JlanbHeu1en COCTaBJISIFOLLME U CBSI3U | CUCTEMY, BBISIBIISIA ee OCYILIeCTBJ/ISITh TIOUCK
pa3paboTke.

COCTaBJISIIOLIME U
CBSI3U MeXXIy HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/I€HHOU
npobJIeMHOM CUTyaLuu
Ha OCHOBe JIOCTYITHbIX

HCTOYHUKOB
vH(bopMaLuy;
OoTipejieNiATh B paMKax
BBIOPAaHHOTO
aJIrOpUTMa BOTIPOCHI,

roJijiexxariye

JayibHeuIen

pa3paboTke;
pa3pabaTbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B
CeMbCKOXO0351MCTBEHHOU

aBTOMAaTH3alUU MPOLIeCCOB
B CeILCKOXO034HCTBeHHOU

BapMaHTOB peIleHUs
MOCTaB/IeHHOMN
Npo0/IeMHOM CUTyaluy Ha
OCHOBE JIOCTYITHBIX
HMCTOYHUKOB WH(OPMaILIWY;
OTIpe/IeNISITh B paMKax
BBIOPAaHHOTO alrOpUTMa
BOIIPOCHI, MO/|/IeXallye
JanbHenIel pa3paboTke;
pa3pabaTbIBaTh
TIepCIIeKTUBHBIE TI/IaHbI U
TEXHOJIOTHH B 06/1acTH
MeXaHU3al[uH U

OpraHu3alIu

OpraHr3aliiv

2 OHEHNBAHWE IITMCBbMEHHbBIX PABOT CTYAEHTOB

OneHUBaHNe MIMCbMEHHbBIX Pa0d0T CTY/eHTOB,
He perjiaMeHTHPYeMbIX y4e0HBIM IJIAaHOM

NuauBuayvaabHoe goMaiinHee 3aganue (M13)

1. lnTeprniosMpoBaHue TabMMUHBIX HYHKIUH.

BapuaHmbl 3a0aHus

1. UaTepnoiupoBanue GpyHKIUH

2. [TonyunTh MHTEPNOIUPYIOLIYIO (PYHKIMIO Ha OCHOBe MaTpulibl BaHgepmoH/ia.
3. [TonyuuTh UHTEPIIOMUPYIOLLYIO (DYHKIMIO HA OCHOBEe MHOTrou/ieHa JlarpaHxa.
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Ul

No

W N

A WNRE

N —

1.
2.

. [TonyunTh MHTEPNOIUPYIOIIYIO (PYHKIMIO Ha OCHOBe MHOTOuU/leHa HeloToHa.
. [TonyunTh MHTEPNOIUPYIOIIYIO (PYHKIIMIO Ha OCHOBE CI/IaliHOB.

2. O6paboTKa ’3KCrepruMeHTA/TbHbBIX JaHHBIX

. ObpaboTKa 3KCrIepuMeHTa/IbHBIX AaHHbIX. MeTo/] HaMeHbIIINX KBaZIpaToB.
. [TonyunTh MMHENHYIO aNNPOKCUMUPYIOLIYIO (DYHKILIUIO.
. [TonyunTh KBaIpaTUYHYO0 anlpPOKCUMUPYIOLIYIO (PYHKIIUIO.

3. PelleHue He/IMHEMHbIX YPAaBHEHHH C 0/JHOM NepeMeHHOU

. MeTopp! pellieHNs HeJIMHEeWHbIX YPaBHEHWH C OJHOM MepeMeHHOM.
. PelinTh HemMHENHOe ypaBHeHWeE C OJHOM MepeMeHHOW MeTOZI0OM MOJIOBUHHOTO JleJIeHUSI.
. PeliiTh HeMHeNHOe ypaBHeHHeE C OJHOM TTepeMEHHOW MeTO0M MPOCTOM UTepaLyH.

4. PelieHye cucTeM JIMHENHBbIX yPaBHeHUH

. MeTo/ibl pellieHus1 CUCTeM JIMHEVMHBIX YPaBHEHUM.

. PemmmTh cucTeMy MHEWHBIX YpaBHEHUU MaTPUUHBIM METO/IOM.

. PemmuTh cucteMy nMHerHbIX ypaBHeHUH MeToioM ["aycca.

. PemmmTe cucTteMy nMHerMHBIX ypaBHeHUH MeToZoM ["aycca-3eipens.

5. PeiieHue cricremM HeJTUHEHHBIX YPaBHeHUM

. MeTo/p! pellieHHUs1 CUCTEM HeJIMHEVHBIX YPaBHEHUM.
. PelmTh cucTemMy HeJIMHEVHBIX YpaBHEHUM MeTO/0M ITPOCTOM UTEPaLUH.
. Pelinth crucreMy HelMHENHBIX YpaBHeHUU MeToZ0M HbroTOHa.

6. /IuHeliHOe MPOrpaMMHUPOBaHHe

. JIuHeliHOe MporpaMMHpOBaHUeE.
. PettuTh 3a1auy TMHEMHOT0 TPOrpaMMHPOBAHKUSI CUMILIEKC-METO/IOM.
. PetluTh 3a1auy MHEMHOT0 TPOrpaMMHPOBaHKs UCTI0JIb3Ys TIpUsioykeHue B Excel.

7. Ilouck MUHUMYMa (PyHKI[UM O0/JHOH MepeMeHHON

. MeTozpl moncka MUHMMyMa (DYHKLIMA OZHOU ITepeMeHHOM.
. HaliTi MUHMMYM (DyHKLIMM OJHOM MlepeMeHHOM MeTO0M IOJIOBUHHOTO Jie/IeHUsI.
. HaliT MuHUMYM (DYHKIIMM OJHOU MepeMeHHOM MeTO/I0M CKaHUPOBaHHUSI.

8. Ilonck MmuHMMyMa (PYHKIIUHM HeCKO/IbKHMX NepeMeHHBIX
[Torck MUHMMYMa (QYHKLMM HECKOJIbKUX [epeMeHHbIX.
HaiiTu MuHUMyM (yHKUMM HECKOJbKUX TepeMeHHbIX METOJOM «IOKOOPAWHATHOrO

CITyCKa».

3.

1.
2.

Haiitu MUHUMYM (DYHKIIMM HECKOJIbKHX ITepeMeHHbIX MeTOZIOM «CKOpEHIIIero CrycKa».
9. PemieHue 00bIKHOBeHHBIX JU(depeHIaTBHBIX YPAaBHEHUH MEPBOro MopsiAKa

PerieHre 0OLIKHOBEHHBIX /M depeHIIMPOBaHHBIX YPaBHEHUM MePBOT0 MOPSIKa.

Peliith 0ObIKHOBeHHOe MhepeHIIMPOBAaHHOe ypaBHEHUE TIEPBOrO TIOpsAKAa MeETO/[OM

Ouinepa.

3.

Perith 00ObIKHOBeHHOE AvdepeHIMPOBAaHHOe YpaBHEHWE T1epBOrO TIOpsiiKa METO[0M

Ouinepa —Koim.

4.

Perith 00ObIKHOBeHHOE vdepeHIMPOBAaHHOE YypaBHEHME T1epBOr0 TIOpsiiKa METO[0M

Pynre- Kyrtra.

1.
2.

10. MateMaTHuuyecKasi CTaTUCTHKA
MaTeMaTruecKkast CTaTUCTHKA. [10HATHS reHepasbHOM COBOKYITHOCTU U «BBIOOPKI».
BbluncimTe MaTeMaTU4eckKoe O)KWJaHue, CpeAHeKBaJpaTUUeCKoe OTKJIOHEeHWe U

KO3 PUIMeHT BapyaLiuu /1Jis1 «BLIOOPKI».

3.
4.

HaiTu mMHerHy10 perpeccuro CIyd4aruHbIX BeJIAUKH.
Haiitn Koad@uiipeHT Koppesiluy C/ly4aliHbIX BeJTMUYUH.
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1. Marematuyeckue psipl.
2. Ipy3HaKu CXOQUMOCTU U PaCXOAUMOCTH Psifia.
3. OyHKIMOHA/IbHBIE PSIIbL.

4. CrerieHHbIe PS/bI.

5. Psip Teinopa u psg MakiopeHa.
6. [TpMeHeHHe PSIIOB /1J1s1 IPUOIMPKEHHBIX BBIUMCIEHUH.

MakcumasibHas onjeHKa — 10 6anioB.

11. Psaab1

Ta6smma 14 — Kpurepuu oueHKH c)opMHPOBAaHHOCTH KOMITETeHI[UH

Kog un
HauMeHOBaHUe
WHJUKaTopa
JIOCTYKeHUST
KOMITeTeHLUU
(uactu
KOMIIETeHL1M)

(4acTu KOMMeEeTeHIINH)

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

Ha 0a30BOM yYpOBHE

Ha IMOBbIIIIEHHOM YPOBHEe

COOTBETCTBYET OLIeHKe
«YZIOBJIETBOPUTETEHO»
50-64% ot
MaKCHMaJIbHOro Oasiia

COOTBETCTBYET OLIeHKe
«XOpO11I0»
65-85% ot

MaKCUMaJIbHOro Oasiia

COOTBETCTBYET OLl€eHKe
«OTJIMYHO»
86-100% ot

MaKCUMaJILHOTO basia

NO-1yk-1.
AHanusupyer
TIpO06/IEMHYTO
CHUTYaLUIO KaK

CUCTeMY, BBISIBJISIS
ee COCTaBJISIOL[He
U CBSI3U MEXIY

CTy/IeHT, B OCHOBHOM,
BJIa/leeT MaTepraioM
10 TeMe, 3aflaHue
BBITIOJTHU/T JI0 KOHI[A
cemMecTpa, npu
BBITIOJTHEHUH 3a/IaHUS
HCTI0JIb30BaJT MTaKeT

CTyzieHT XOpOoLLI0
BJIafleeT MaTepHuasoM,
BBITIO/THWI 3a/JaHKe B

CPOK U B MIOJIHOM

obweme, 1pu
BBITIOJTHEHUM 3a/IaHUS
WCII0/1b30Bajl Ha

CTyZeHT OTJIMYHO
BJIaJIeeT MaTeprasoMm,
BBITIOJTHWJT 33/JaHUE B

CPOK | B TTOJIHOM

obBeme, Tipu
BBITTO/THEHUH 3a/]aHUS
YCITEITHO UCII0/Tb30Ba

HUMU MathCAD u XOpOLLIeM YPOBHe IakKeT MathCAD u
N-2yk-1. Heo0XOUMbIe MathCAD u Heo0XOUMbIe
Ocy1jecTBsieT MporpaMMbI pacyera, HeoOX0/IMbIe MporpaMMhbI pacyera,
TOMCK BapUAHTOB HO TIPUBOJUT TIpOrpamMMebl pacueTa, Tio ToKa3bIBaeT ri1yboKoe

pelilieHust HETOUHYIO CYL[eCTBY OTBeYaeT Ha 3HaHWe U TIOHUMaHue
TIOCTaBIeHHOU apryMeHTaL1io TIOCTaB/IeHHbIe BOTIPOCHI, | TEMbI, CAMOCTOSITE/TbHO U
npob6ieMHOMH TeopeTUUeCKUx HO JIOTTyCKaeT apryMeHTHPOBAHO
CUTYyalU Ha TI0JIO)KEeHUN WIIH HETOYHOCTHU JlesiaeT TpaBUTbHbIE
OCHOBe JIOCTYITHbIX JIOTTYCTHIT ($hopMy/IMPOBOK He BBLIBO/IbI;
HCTOYHUKOB He3HauWTe/IbHbIe HCKaXKalolI[ue Uux CTYZIeHT CII0CO0eH ¢
vH(opmaLu OITNOKMY; coJieprKaHus; BBICOKOM CTereHbI0
NO-3yk-1. CTYZIeHT CTYZIeHT CaMOCTOSITe/IbHOCTH
OmnpepensieT B MO>KeT: aHa/Iu3UPOBaTh CaMOCTOSITE/TbHO HaxoJuTh U
paMKax npobieMHY0 HaXOJIUT U aHa/TU3UPYyeT aHaIM3UPOBAaTh
BbIOPAHHOTO CUTYaLMIO KaK Mpo0J/IEMHYIO CUTYaIUi0 | TIPOOJEMHYIO CUTYaLUI0
aJIropuT™Ma CHUCTeMY, BBISIBJISISI ee | KaK CUCTEMY, BBISIB/ISIS ee | KaK CUCTeMY, BLISIBIIsIS ee
BOIIPOCHI (337jauu), | COCTaBJISIIOIIME U CBSI3U | COCTAaBJISIIOLLIME U CBSI3W | COCTaBJISIIOLLME U CBSI3U
roJijiexxariye MEXy HUMU; MEXy HUMU; MEXXy HUMU;
JlanbHeuIei OCYIIIeCTBJISITh TIOUCK OCYIIIeCTBJIsSIeT TIOUCK OCYIIIeCTBJISITh TIOUCK
pa3paboTke. BapUaHTOB pelleHUs BapUaHTOB PellleHus BapUaHTOB pelleHUs
[Ipenniaraer MOCTaB/I€HHOU MOCTaB/I€HHOU MOCTaB/I€HHON
Croco0bI UX npobJieMHOM CUTyal[uu | TMPOOJIeMHON CUTYaluu npobJIeMHOM CUTyaLuu
pelilieHust Ha OCHOBe JIOCTYITHbIX Ha OCHOBe JIOCTYITHbIX Ha OCHOBE /IOCTYITHbIX
N-1nkoc-1 HWCTOYHHUKOB VICTOYHUKOB HWCTOYHHUKOB
Pa3pabaTbiBaet rvH(bopMaLuu; vH(bopMaLuu; vHbopMaLuu;
nepCrieKTUBHbIe oTipe/ieNiATh B paMKax oripejieJisieT B paMKax oTipejieNiATh B paMKax
T7IaHbl U BbIOPAHHOTO BbIOPAHHOTO aIrOPUTMa | BBIOPAHHOTO A/JITOPUTMA
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TEeXHOJIOTUH B aJirOpyUTMa BOTIPOCHI, BOIIPOCHI, TIO/I/IeXKallue BOTIPOCHI, TIO/I/IeKallue
obsactu no/ijiexkarue JlaJIbHeMIIen JlaTbHeMIIen
MeXaHHU3al[uH 1 JanbHeun e pa3paboTKe; pa3paboTKe;
aBTOMAaTH3aIUH pa3paboTke; pa3pabarbIBaTh pa3pabaThiBaTh
TPOLIeCCOB B pa3pabaTbiBaTh MepCrieKTUBHbBIE TI/IaHbl U | TIePCIIeKTUBHbBIE TI/IaHbI U
CeIbCKOXO035THCTBE | ITePCTIeKTUBHBIE T/IaHbl | TEXHOOTMH B 00/1aCTH TeXHOJIOTWH B 00/1aCTH
HHOW OpraHu3aluu Y TeXHOJIOTUU B MeXaHHW3aIuu 1 MexXaHHW3aluu 1
ob1acTi MexaHHU3al[u1 aBTOMAaTH3aLNH aBTOMAaTH3aIUH
Y aBTOMaTH3al[uu TIPOLIeCCOB B TIPOLIeCCOB B
TIPOLIECCOB B CeMbCKOX035TUCTBEHHONW | CelbCKOX0351MCTBEHHOU
CeJIbCKOXO035IMCTBEHHOU opraHu3saru opraHu3anuu
OpraHM3aluu

3 OIIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NPOMeKyTOUHOM aTTeCTaLUU M0 AUCLUIIMHE 5K3AMEH.

OLIEHOYHBIE MATEPHAJIBI 1 CPEJCTBA [OJIA ITPOBEPKUA
CO®OPMINPOBAHHOCTU KOMIIETEHLIN

YK-1 Cnoco6eH oCyieCTB/JIATh KPUTHYECKHH aHa/ M3 MPO00/IeMHBIX CUTYal[Hil Ha
OCHOBe CUCTeMHOI0 M0/X0/1a, BEIPadaThIBaTh CTPATerUI0 AeiiCTBUM

3amaHuA 3aKPBITOr0 THIIA

Boibepume 00un npasgunvhslii 6apuanm omeema:

1. Kaxkoii MeTO1 NPUMEHSIIOT NIPU PellIeHUU CUCTEM HeJIMHEHHbIX YPABHEHH .
+ meron ['aycca

meton [lyacona

Metoj Jlamnaca

Meton Pypbe
2. B kakoM quana3oHe u3MeHsieTCs KO3(P(PUIHEHT KOPPpeIsaum.
+or-1m01

OoT -2 510 2

ot -3 10 3

oT -4 1o 4

SaHaHI/Iﬂ OTKPLITOI'O THIIA

Jaiime pazeepHymbiil omeem Ha eonpoc:

1. B uem 3aK/Il0YaeTCA METOJ MPOCTOI UTepaLii MPH PellleHNH YPaBHEeHHI.
ITpasunbHbIli omeem: MeTO/| TIPOCTOM UTepaly 3aK/I0UaeTCsl B TOM, UTO Ha KaXK/I0M
uTepaliy KOpeHb ypaBHeHHsI PaBeH caMou (YHKIMM Ha TIpebIyIeid uTepaijyu.
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2. UTo Ha3bIBAeTCsA MHTEPNOIAIMOHHOU (PyHKIIHe.
I1paguabHbIli omeem: UHTEPIO/SALIMOHHON (DYHKIMel Ha3biBaeTCs (QyHKIIMs, KOTOpasi
TIPOXO/UT uepe3 BCe TOUKM 3aJJaHHOM TaOIMUHOM (PYHKIIUU.

3. UTo Ha3bIBaeTCs annpokcumupyomend GyHKimen.

IIpaguabHbili omeem: armpoOKCUMUpYIOIiel (GyHKIMeW Ha3biBaeTCsa (QYHKIHS,
KOTOpas TMPOXOAUT C HaWMEHBIIWMMM pacCTOSHUSIMA [0 BCeX TOYeK 3aJaHHOU
TabMUHON (HYHKIIHH.

4.  Yemy paBHa Npou3BOJHAas B TOUKaX IKCTpeMyMa (PyHKLUH.
IIpasunbHbili omeem: B TOUKaX SKCTPeMYMOB (DYHKLIMM TIPOM3BO/HAsi paBHA HY/JIIO.

5. B uyeMm 3ak/il0uaeTcs MeTo/| MOKOOPJUHATHOIO CIyCKa NMPU HAXO0XKAEHUU
MHMHMMYMa (D)YHKLIMH MHOTHX IepeMeHHbIX.

IMpasunbHbili omeem: MeTOZ, 3aK/TFOUAeTCsl B TOM, UTO Ha Ka)KJOM IIlare roouepesHo
UJIeT IBW)KeHUe B/I0/Ib BEKTOPOB Mapasijie/ibHbIX KOOPAUHATaM (PyHKILUH.

6. B uyem 3ak/l04YaeTc MeTO0/, HaMCKOpeHIlero Cnycka Npu HaxO0XX/eHHHU
MHHHMMYyMa (PyHKIUM MHOTHX NlepeMeHHbIX.

IIpasunbHbili omeem: MeTOZ, 3aK/IFOUAeTCsl B TOM, UTO Ha Ka)KJOM Illare roouepeiHo
WJIET IBW)KEHME B/I0/Ib BEKTOPOB MepIieHJVKY/ISIPHBIX JIMHUSAM YPOBHS (DYHKLIUH.

7. /I3 KakKuX AByX YyacTeH COCTOMT 3a/aua IMHEUHOr0 MPOrpaMMHpPOBaHHUs.
IlpasunbHbili omeem: Ilpu pellleHUWM 3aauyu JMHEMHOTO TPOTrPaMMUPOBAHUS
3a[jat0TCs 1jesieBast (PyHKLMS M CUCTeMa OrpaHMYeHri Ha rapaMeTpbl 3TOM (PYHKLIUH.

ITKoc-1 Cnoco0eH pa3pabdaTbiBaTh NepCreKTHBHBIE IVIAHbI U TEXHO/IOTHH B
o0/1acTH MexaHHM3al[UM M aBTOMAaTHU3aI[UH MPOL[eCCOB B CeIbCKOX0351lCTBEHHOM
OpraHu3anuu

3ajannsi 3aKPBITOTO THIIA

Bbibepume HeCK0/1bKO Npasu/ibHbIX 6APUAHMOE omeema:
1. Ha xkakme TpM TIpynnbl JeJATCH METOAbI pelleHusi OObIYHBIX
Au(pPpepeHIHATBLHBIX YPABHEHUI.
+ aHAJIMTUYIECCKUE
+ rpaduueckue
+ YHCIICHHbIE
MPUOIMKEHHBIE
2. Kakue ecTb TP BHIa MATPHII.
+ TpaHCIIOHMPOBaHHAsA
+ eJMHUYHAaA
+ oOpaTHas
npsamas
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3a11am1ﬂ OTKPLITOI'0 THIIA

Jatime pazeepHympbiil omeem Ha onpoc:

1. Kakasg Marpuija HCOO/Ib3yeTcA TMPH PpPelleHHH YpPaBHEHHWH MeTOJ0M
HrroToHa.

IMpasunbHbili omeem: WUCTIOAB3yeTCS Martpuija $IkKoOu, paBHasi TPOU3BOAHBIM

(GyHKIMH 110 UX MlapamMeTpaM.

2. Yto Ha3bIBaeTCs JIMHEHHBIM MPOrPaMMHPOBAHUEM.

IIpasunbHbili omeem: JnVHEWHOe TPOrpaMMHUpPOBaHWE 3TO pasfie/l MaTeMaTHKH,
3aHUMAFOLIUICS PellleHHeM TaKHX 3a/iau Ha OTbICKAHUH HauOO/bIINX M HAMMEHbIITHX
3HaUeHWM, [I/I1 KOTOPBIX METOZbl aHAJMTHYECKOrO0 aHa/M3a OKa3bIBaloOTCS
HEIPUTOTHBIMH.

3. B uem 3ak/l0uaercsi MeToj Jilyiepa TPH pelieHHH O0bIKHOBEHHBIX
auddepeHMATBHBIX YPaBHEHHH.

IMpasunbHbili omeem: 3T0 TpadUuecKuii MeTO/, KOTODbI [laeT pellieHHe B

Tab/IMYHOM BH/Ie U TIPY PacueTe Ha KaXK/[OW UTepaliuy BbIUUC/IAeTCS caMma QYHKIUS U

TipypalleHye K Hell.

4. Uro xapakTepHu3yeT CTelleHb pPacCessHUs 3JIEMEHTOB MaCcCHBA OTHOCUTE/THHO
MAaTeMaTHYeCKOro O>KHAAHHS.

IIpasunbHbili ~ omeem: CTereHb  paccessHWs ~ MacChBa  XapaKTepu3yeT

CpeJHeKBapaTUUHOe OTK/IOHEHHe.

5. Kakde [Ba OCHOBHBIX NPH3HAKA CXOJAMMOCTH MaTeMaTHYeCKOro psja
HCI0/IB3YIOTCS Han0o,1ee 4acro.

ITpasunbHbili omeem: Haubosiee uYaCTO UCMOMB3YIOTCS MeToZ, Komm u Metof

Manambepa.

6. Uemy paBeH kK03 (duLiueHT BapUal[ui MAacCUBa C/TyYalHbIX YHCe/I.
I1paguabHblli omeem: Ko3(phulLlieHT  Bapualud  paBeH OTHOILIEHUO
CpPeJHEeKBaJpaTUYHOIO OTK/JOHEHUSI M MaTeMaTU4Yeckoro OXKUJaHWsS MacCuBa
CJIyYalHbIX YUCeJI.

7. Kakoii MaTeMaTuueCKNi psj Ha3biBaeTcs (PyHKIMOHATbHBIM.

INpaguabHbili omeem: B GYHKUMOHATBLHOM psiie  €ro 3/eMeHTbl SIBJSIFOTCS
(YHKLMAMU.

OkoHuaTe/lbHble  pe3y/bTaThl  00yueHus  (popMUpOBaHUS  KOMIIETEHI|HI)

OTIpeJIeNISIFOTCS  TIOCPEe/ICTBOM  TepeBojia 0asyioB, HaOpaHHBIX CTY€HTOM B TIpoIjecce
OCBOEHHUS TUCLIUIJINHbI, B OLIEHKU:

— 6a30BbIi  ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMM CUMTAETCSI JTOCTHTHYTHIM,

ecId  pe3ynbTaT OOyueHWs] COOTBETCTBYET OLIEHKe «YZOBJ/IeTBOpUTenbHO» (50-64
PEUTUHTOBBIX OasioB);

52



— MOBBIIIEHHBI1  ypOBeHb  COPMHUPOBAHHOCTA  KOMIETEHLIMM  CUMTaeTCs
JOCTUTHYTBIM, eC/M pe3yibTaT O0yueHUs COOTBETCTBYeT OLleHKaM «Xopoiio» (65-85
PEUTUHTOBBIX 0a/ioB) U «OTAMUHO» (86-100 peUTUHTOBBIX OasIOB).

4 IIOPSATOK ITPOBE/TEHVS IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIUN

dopma MpoMeKyTOUHOM aTTeCTal[iy 10 AUCIUTIIHHE 3K3dMEH.

@doH/I, OLIEHOYHBIX CPe/ICTB [IJIs1 TIPOBe/jeHHs] TOBTOPHOM MPOMEKyTOUHOW aTTeCTaljuu

(dhopmuUpyeTCs U3 UKc/ia OL[eHOYHBIX CPe/ICTB M0 TeMaM, KOTOpbie He OCBOEHbI CTYZI€EHTOM.
Ilpumeuanue:

HoronHuTenbHbIe KOHTPOJIbHBIE UCTILITAHUS TIPOBOJASTCS /sl CTYJeHTOB, HabpaBIIMX
MeHee 50 6a/10B (B cooTBeTCTBUM C «I10/I0’KEHHEM O MOAY/TbHO-PEUTUHTOBOUM CUCTEMEY).

Tab6smna 15 — Kpurepuu ouesku cdo

Kop v HarMeHOBaHKe UHJUKATOPA

JIOCTHDKEHUST KOMITETeHIUH (YacTH
KOMIIeTeHIUH)

DMHPOBAHHOCTH KOMIIeTeHIHI
KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU
(4acTy KOMMeETeHLMK)
Ha 6a30BOM YpOBHe

COOTBETCTBYeT OL|€HKe «y0B/IETBOPUTEIBHO»
50-64% oT MakCcUMaJILHOTrO Dasia

N-1yk-1. AHanusupyet
Npo6JIeMHYIO CUTYaLMI0 Kak
CUCTeMY, BBISIBJISISI ee COCTaBIISIOLL1e
Y CBSI3U MeXIY HUMU

NO-2yk-1. OcyiecTBisieT NOUCK
BapMaHTOB pellleHus T0CTaBIeHHOU
nipo0IeMHO CUTYaliy Ha OCHOBE
JIOCTYITHBIX UCTOYHHUKOB
vH(opMaL1

NO-3yk-1. OnipegensieT B paMKax

BBIOPAHHOTO alrOPUTMa BOTIPOCHI
(3apaun), moAsiexkallue JaabHeiien
pa3paborke. [Ipeayaraet criocobOb! Ux

pelleHust

N/-11koc-1 Pa3pabareiBaet
MepCrieKTUBHbIE T/IaHbI U
TeXHOJIOTHUH B 00/1aCT MeXaHU3alin
Y aBTOMaTH13aliy MpoLecCoB B
Ce/IbCKOXO035ICTBEHHOM OpraHr3aLyn

CTyzeHT JleMOHCTpUpYeT 3HaHHe METO/0B: UHTEePIOIMPOBaHus
¢byHKIMA, 00pabOTKM 3KCIIepUMeHTa/IbHBIX JaHHbBIX, PelleHust
HeJTMHeWHbIX ypaBHEHUH C O/THOM TlepeMeHHOM, pellieHust
CUCTeM JIMHENHBIX U CUCTeM HeJIMHeNHbIX YPaBHeHUH,
JIMHEMHOT 0 NTPOrpaMMHPOBaHUs1, TTOUCKA PYHKLIMKA OIHOM U
HECKOJIbKUX TTepeMeHHbIX, pellieHHst 00bIKHOBEHHBIX
nvddepeHIManbHBIX YpaBHEHUM, MaTeMaTUueCKOu
CTaTUCTUKH, BBIUMC/IEHUS C TIOMOLLbIO PSI/IOB;
crioco6eH: aHa/IM3UPOBaTh MPOOIEMHYI0 CUTYAL|IO KaK

CUCTeMY, BBISIBJISISI ee COCTaBJISIOLLMe U CBS3U MEXJY HUMM;
OCYILIeCTBJISITh TIOUCK BapMaHTOB pellleHts [T0CTaB/1eHHOU
rpobIeMHOM CUTYal[uy Ha OCHOBE JJOCTYITHBIX UCTOUHUKOB
MH(OpMaLIMK; OTIpeJiesisiTh B paMKaxX BbIODaHHOTO aropuTMa
BOTIPOCHI, TIO/|/Ie)Kall1e JaibHekIel pa3paboTke;
pa3pabarkiBaTh MepCrieKTUBHbIE MIaHbl U TEXHOJIOTUU B
00/1acTH MeXaHU3aIUK ¥ aBTOMATH3ally TIPOL[eCCOB B
CeJIbCKOXO035IMCTBEHHOW OpraHu3aLu1
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