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IMacnopT ¢oH/Ja OLIEeHOYHBIX CPe/ICTB

Tabmma 1
dopmupyemble OueHouHbIE
Mopynb AUCLUIIIUHBI KOMIIeTeHLIUN MaTepuasbl KomumuecTBo
WU UX YacTH Y CpejCTBa
NupvBugyansHOe 5
JlomallHee
NHuTteprionupoBaHre QyHKIUI 3a/laHre
TectupoBaHue 20
NupuBryansHOe 3
OO6paboTKa KCriepuMeHTaTbHBIX JloMalliHee
JlaHHBIX 3ajjaHue
TectupoBaHue 20
NupuBrgyansHOe 3
PerieHrie HeJTMHEMHBIX JloMallHee
ypaBHEHUH C OJIHOM TlepeMeHHOMN 3a/laHue
TectupoBaHue 20
. NupuBuyansHoe 4
Pemenue cucrem IMHeNHBIX
N JlomalliHee
ypaBHeHUU
3a/laHue
TecTupoBaHue 20
YK-1 NupuByyansHoe
Pewenue cucrem HesvHeHbIX | CrocoOeH OCYIIECTBIIATh JlomalliHee 3
ypaBHeHUI KPUTUUECKUM aHa/In3 3a/laHue 19
TIpOOIEMHBIX CUTYaLUH TecTrpoBaHue
Ha OCHOBe cucTteMHOro | VHpguBuayanbHOe 3
. M0/[X0/1a, BbIpabaThIBaTh JlomalliHee
JInHerHoe porpaMMHUPOBaHUE
CTpaTeruto 3a/iaHue
JleCTBUI TecTupoBaHue 20
NupuBuyansHoe 3
[Torck MuHMMYMa QyHKLIMN [TKoc-1 Criocobex JlomMallHee
OZIHOM MepeMeHHOU pa3pabarbiBaTh 3a/laHue
NepCrieKTUBHbIE TI71aHbI U TecTupoBaHue 19
TeXHOJIOTUH B 0011aCTH | MHAMBUyaIbHOE 3
[Torck MUHMMYMa (PYHKLUH MeXaHH3aluu U JlomalliHee
HECKOJIbKUX [TepeMeHHbIX aBTOMaTH3aLuu 3a/laHye
TIpOLIecCoB B TecTupoBaHue 21
CeMbCKOXO035IHCTBEHHOM NupuBuyansHOe 4
PemreHre 0ObIKHOBEHHBIX
o OpraHv3aliin JoMalliHee
I depeHMaNTbHBIX ypaBHEHUN sananme
FEpBOTO TOpAAKA TecTupoBaHue 20
NupuBuyansHoe 4
JlomalliHee
Matemarnueckasi CTaTUCTHKA
3a/laHue
TecTupoBaHue 20
NupuBuyansHOe 6
Pabl JlomalliHee
3a/laHue
TecTupoBaHue 20




1 OOEHOYHBIE MATEPUA/JIbI, HEOBXOJNMBbIE
JI/IA OIIEHKY 3HAHWI, YMEHU 11 HABBIKOB JIEAATE/JIBHOCTU

B ITPOLHECCE OCBOEHUSA JUCILUII/INHbI

Tabmuiia 2 — PopmMupyeMble KOMIETEHL[UU

Kopg u O1jeHOYHbIe
KO,Z[ N HaMMEHOBdHHME MHAWKATOPA AOCTH>XKEHHS
HanMeéHOBaHUue MdTepHaJibl
KOMIMEeTeHLIUU (4aCTA KOMIETEHLIUN)
KOMIIeTeHIL[UU Y CpeJCTBa
NuTepnosupoBanue GyHKIHM
WU-1yk-1. AHamu3upyeT TmpoO/JEMHYI0 CUTYal[Mi0 Kak
CUCTEMY, BBISIBJISISL €e COCTaBJISIFOLLME U CBS3U MEXY HUMHU
N-2yk.1. OcywjecTBisieT TMOWMCK BapUaHTOB pelleHUs
MOCTaB/IeHHOW  MpoOJieMHONW  CUTyalldd Ha  OCHOBE
TectupoBanue
JOCTYTIHBIX UICTOUHUKOB MH(OpMaLu
NupuBrayansHOE
NI-3yk-1. OnpezensieT B paMKaxX BBIOPAaHHOTO ajrOpPUTMa OMALLIHeE
BOTIPOCHI (33/jaun), MOJJIeXKallye AanbHeuiel pa3paboTke. 'qga e
[Tpepasiaraet criocoObl UX pelieHus A
U[-1rkoc-1 Pa3pabaThiBaeT TepCrieKTHBHbIE TUIaHBl |
TEXHOJIOTUM B 00/1IaCTM MeXaHHW3al[uM W aBTOMaTHU3aliu
TIPOLIeCCOB B CebCKOX03MCTBEHHOM OpraHv3alyu
O0paboTKa IKCnepuMeHTa/IbHBIX JJAHHBIX
N-1yk1. AHamu3upyeT mpoOJIeMHYH CHUTyalMl0 Kak
CUCTeMY, BBISIBJISISl ee COCTaBJISIIOLLME U CBSI3U MEXJY HUMU
N-2yk1. OcymjecTsisseT MNOUCK BapUaHTOB peLleHus
MOCTaB/eHHOW  TpoO/eMHOM  CUTyallMud Ha  OCHOBe
TectupoBanue
JOCTYTIHBIX UICTOUHUKOB MH(OpMaLu
NupuBrayansHOe
N-3yk-1. OrnpesensieT B paMKaxX BbIODaHHOTO aJrOpUTMa OMalLIHEe
BOMPOCHI (33/jaun), MOJJIEXKallye JajbHeuIei pa3paboTke. 'qga e
[Tpepasiaraet criocoObl UX pelieHus A
YK-1 N-1nkoc-1 Pa3pabaTbiBaeT TMepCreKTUBHbIE TUIaHbI U
CrniocobeH TEXHOJIOTUM B 00/1IaCTM MeXaHW3allMii W aBTOMaTHU3alud
OCYILIeCTBJISITh TIPOLIeCCOB B CebCKOX03MCTBEHHOM OpraHv3alyu
KPUTHUYeCKUM aHa/n3 Peiienye He/IMHEHHBIX YPaBHEHUH C OJHOH NepeMeHHOM
1po6JieMHbIX WUJ-1yk-1. AHanmu3vpyeT mpo0/ieMHYH0 CUTYalMi0 Kak
CUTYyaLMi Ha OCHOBE |CHUCTEMY, BBISB/ISISI €€ COCTABJISIIOIINE U CBSA3U MEXK/Y HUMHU
CUCTEMHOI'0 NAO-2yk-1. OcyiecTsifger MOMCK BapUaHTOB peLleHUs
MoAX0/a, TOCTaB/IeHHOW  TIPOOJeMHON  CUTyal[ui Ha  OCHOBe
TectupoBaHue
BbIpabaThIBaTh JOCTYIIHBIX UICTOUHUKOB MH(OpMaLu
NupuBugyanbHOe
CTpaTervto N-3yk-1. OnpezensieT B paMKaxX BBIOPAaHHOTO ajiTrOpPUTMa OMALLIHEE
JeACTBUM BOTPOCHI (3a/jaum), TOZJIeXKall1e JajbHeilel pa3paboTke. 'q3a -
[pepasiaraet criocoObl UX pelieHust A
[TKoc-1 Criocoben | U-1rkoe-1  PaspabaTbiBaeT —TEpPCIIEKTHBHbIE TITAHBI U
pa3pabarbiBaTh TEXHOJIOTUM B 00/1IaCTWU MeXaHMW3allUM W aBTOMaTHU3alud
TrepCrieKTUBHbIE TIPOLIeCCOB B CETbCKOX03CTBEHHOM OpraHv3alyu
T/1aHbl U TEXHOJIOTUU PenieHue cucTeM JIMHEHHbBIX YPaBHEHHI
B 00s1acTu NUO-1yx-1. AHanmu3upyeT TMpOOJEMHYIO CHTYaldi0 Kak
MexaHu3alu 1 CUCTeMY, BBISIBJISISL ee COCTaBJIAIOLIMe U CBSI3U MEXAY HUMU
TectupoBaHue
dBTOMAaTH3ali1 N-2yk1. OcyljecTBiseT MOUCK BapUaHTOB pelleHus
o . WupvBuyanbHOe
HpoLeccos B MOCTaB/IeHHOW  MpoOJeMHOM  CUTyalldd Ha  OCHOBe OMaLLIHee
Ce/IbCKOXO03MCTBEHH | nOCTYMHBIX UCTOUHUKOB MHGMOpMaLir 'q3a,anHe

OU OpraHu3saluu

N-3yk-1. OripesiensieT B paMKaxX BbIOpaHHOTO alropuTMa

BOTIPOCHI (3a/1auu), MOJJIEXKaIlMe AabHenie pa3paboTke.
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[Tpepnaraet criocoObl MX pereHust

N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TIIaHBl U
TEXHOJIOTUM B 007acTM MeXaHW3al[iM W aBTOMAaTHU3aL[UH
TIPOLIECCOB B CE/IbCKOXO03SIMCTBEHHON OpraHu3aliu

Permenne cucTeM HeJIMHEHMHBIX YPAaBHEHHU

=ic

N-1yk.1. AHamui3upyer TIPpOOJIEMHYIO CHUTYalUi0 Kak
CHCTeMY, BBbISBJISIS ee COCTaBJISAIOLLYEe U CBSI3U MeXy HUMU

N-2yk1. OcymecTBisgeT MNOUCK BapUaHTOB peLleHus
MOCTaB/IeHHOW  TIpOOJeMHOW  CHTyallud Ha  OCHOBe TectupoBanue
JOCTYIHBIX UCTOYHHUKOB MH(OPMaLUn "

N-3yk-1. OrnpesensieT B paMKaxX BbIODaHHOTO ajrOpUTMa HAMBUAYATIEHOE
BOTIPOCHI (3a/1auM), TIOA/IEXall[He Aa/ibHelIel pa3paboTke. AloMariiHee
[Tpepnaraet criocoObI UX peleHUs 3anaHue
W-1nkoc-1 Pa3pabaTbiBaeT TiepCrieKTHBHBIE TIIAaHBI U

TEXHOJIOTUM B 00/7aCTM MeXaHW3al[iM W aBTOMAaTH3alluu

TIPOIIECCOB B Ce/IbCKOXO3SIMCTBEHHOM OpraHu3aliuu

JIuHeliHOe MpOrpaMMHpOBaHue

N-1yk1. AHamu3upyeT mpoOJIeMHYHO CHUTYalMi0 Kak
CUCTEMY, BBISIBJISISI €e COCTAaBJISIOL[ME U CBSI3U MEXy HUMU

N-2yk1. OcymjecTsisseT MNOUCK BapUAHTOB pelleHus
MOCTaB/IeHHOW  TpPOOJeMHOM  CUTyalldd Ha  OCHOBe TeCTHDOBAIe
JOCTYIHBIX UCTOYHUKOB MH(OPMaLIUA " P
N-3yk-1. OrnpesensieT B paMKaxX BbIOpaHHOTO ajrOpUTMa HAMBIAYAIEHOE
BOIIPOCKHI (33/]auM), TIO/JIEeXAllHe Aa/TbHeHIer pa3paboTke. 'q:;:[q?;llse

[Tpepnaraet criocoObI UX pelIeHUs

W-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHBIE TIIaHBI U
TEXHOJIOTUM B 00/laCTWU MeXaHM3allUM W aBTOMaTU3aluu
TIPOLIECCOB B CeJIbCKOX03MCTBEHHOM OpraHu3alyn

ITouck MUHMMYMa (DYHKIIUM OAHON NlepeMeHHOU

WUJ-1yk-1. AHanmu3vpyeT mpo0/ieMHYH0 CUTYalMi0 Kak
CUCTEMY, BBISIB/ISIL €e COCTaBJ/ISIIOLLME U CBA3U MeXJy HUMHU
NO-2yk1. OcymecTsisseT NOUCK BapUaHTOB pelleHus
TOCTaB/IeHHOW  TIPOOJeMHON  CUTyal[ui Ha  OCHOBe
JOCTYITHBIX UCTOYHUKOB MH(OpMaLUK
N-3yk-1. OripesiensieT B paMKax BbIOpaHHOTO alropuTMa
BOTIPOCHI (3a/1auM), MOAJIEXKalle JanbHeuiel pa3paboTke.
[pepasiaraet crioco6bl UX pelieHus
W-1nkoc-1 Pa3pabaTbiBaeT TepCreKTHBHBIE TIIAHBI U
TEXHOJIOTUM B 00/1IaCTU MeXaHMW3allMM W aBTOMaTHU3alud
TIPOLIECCOB B CEJIbCKOX035IMCTBEHHOM OpraHU3aLiu

TectupoBaHue
NupuBnayansHOe
JlomalllHee
3a/jaHue

ITouck MUHUMYMa (PYHKLIMH HECKO/IBKHUX NepeMeHHbIX

NO-1yk.1. AHamu3upyer TIPpOOJIEMHYIO CHUTYalUi0 Kak
CUCTEMY, BBISIBJISISI €e COCTaBJISIFOLMe U CBSI3U MEXXy HUMHU
NA-2yk.1. OcyulecTBisieT MOUMCK BapyUaHTOB pelleHus
MOCTaB/IeHHOW  TIpoOJeMHOM  CUTyallud Ha  OCHOBE
JOCTYIHBIX UCTOYHUKOB MH(OpMaLin
N-3yk-1. OnpeznensieT B paMKax BbIOPAaHHOTO alropyuTMa
BOTIPOCHI (33/lauM), TIOA/IEXall[He AaibHelel pa3paboTke.
[TpepsiaraeT CriocoObI UX peIIeHuUs
WN-1nkoc-1 Pa3pabaTbiBaeT TmepcrieKTUBHbIE TIIaHBI U
TEXHOJIOTUM B 00/7acTW MeXaHW3alii W aBTOMAaTHU3aL[UH
TIPOLIECCOB B CETbCKOX03iCTBEHHOM OpraHv3alyy

TectupoBaHue
NupuBrayansHOe
JloMalliHee
3a/laHue

Pemienne 00bIKHOBeHHBIX AN(epeHHaTbHBIX yPaBHEeHHH MePBOro
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nopsigka

NA-1yk1. AHanusupyeT mpoOJIeMHYH CHUTyalMl0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIIOLLME U CBS3U MEXJY HUMU
N-2yk1. OcymecTBisgeT MNOUCK BapUaHTOB peLleHus
MOCTaB/IeHHOW  TpOOJeMHOW  CUTyallMd Ha  OCHOBe
JOCTYIHBIX UCTOYHHUKOB MH(OPMaLUn
U[-3yk-1. Oripefensier B paMKax BBIODAHHOTO ajrOpUTMa
BOTIPOCHI (33/]auM), TIOA/IEXKall[e AaibHelIel pa3paboTke.
[Tpepnaraet criocoObl UX pereHust
W-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHBIE TIIaHBI U
TEXHOJIOTUM B 00/7aCTM MeXaHW3alii W aBTOMAaTHU3aL[UuH
TIPOLIECCOB B CE/IbCKOXO3SIMCTBEHHOM OpraHu3aliiu

TectupoBanue
NupuBrayansHOe
JloMalllHee
3a/laHue

MaremMaTHuecKas CTaTUCTHKA

N-1yk1. AHamui3upyer TIPpOOJIEMHYIO CHUTYalMi0 Kak
CHCTeMY, BBISIBJISIS ee COCTaBJISAIOLYE U CBSI3U MeXy HUMU
N-2yk1. OcymjecTsisseT MNOUCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TpPOOJeMHOM  CUTyalldd Ha  OCHOBe
JOCTYIHBIX UCTOYHUKOB MH(OPMaLUn
N-3yk-1. OrnpegensieT B paMKaxX BbIOpaHHOTO aarOpUTMa
BOIIPOCHI (33/]auM), TIOA/IEXKall[e Aa/ibHekIel pa3paboTke.
[Ipepasiaraet croco6bl UX pelieHust
W-1nkoc-1 Pa3pabaTbiBaeT TiepCrieKTHBHBIE TIIaHBI U
TEXHOJIOTUM B 00/1IaCTU MeXaHW3allMM W aBTOMaTHU3aluu
TIPOIIECCOB B CE/IbCKOXO3SIMCTBEHHOM OpraHu3aliuu

TectupoBaHue
NupuBnayansHoe
JlomalliHee
3a/jaHue

Pagpbi

N-1yk-1. AnHamusupyer npobIeMHYH0 CUTyalMi0 Kak
CUCTEMY, BBISIB/ISI €e COCTaBJ/ISIIOLLME U CBSI3U MeXy HUMU
N-2yk1. OcymecTsisseT MNOUCK BapUAHTOB pelleHus
TOCTaB/IeHHOW  TPOOJeEMHON  CUTyal[ui Ha  OCHOBE
JOCTYITHBIX UICTOYHUKOB MH(OpMaLUr
N-3yk-1. OripesiensieT B paMKax BbIOpaHHOTO alropuTMa
BOTIPOCHI (3a/1aum), MOJJIEXKallye JanbHeliel pa3paboTke.
[pepasiaraet crioco6bl UX pelieHus
W-1nkoc-1 Pa3pabaTbiBaeT TepCreKTHBHBIE TIIAHBI U
TEXHOJIOTUM B 00/laCTWU MeXaHMW3allUM W aBTOMaTHU3aluu
TIPOLIECCOB B CeJIbCKOX03SMCTBEHHOM OpraHu3aLyu

TectupoBanue
NupuBrayansHOe
JloMalllHee
3a/laHue

Mopayns 1.

O1eHOYHbIEe MaTepHaJ/Ibl U CPe/ICTBA /I/IA MPOBEPKHU
c(hopMHUPOBAHHOCTH KOMITETEHI{HIA

«HTepnosiupoBaHe PyHKIUI»

KomvmnbroTepHoe TectupoBanue (TCK)
Bblbepume 00uH npasuibHbIll 6APUAHM OMEemda U Ha3cMume KHONKY «od/ee»

HHTepriosiMpoBaHue Ta0/THUHON (DYHKIUM MPe/AIo/Iaraer:
CYMMHpPOBaHUe TabJIMUHbIX 3HaUeHUHN
npoxoykaeHre GyHKI[UH BO/IM3U TOUEK
+HaxoxaeHre (hyHKI[UH, TIPOXO/AIIeN uepe3 Bce TaOMUHbIe TOUKU
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MIOCTPOeHNe UHTerpalbHOU KPUBOU

TabmuuHble GyHKIUHA He HHTEPIOTHPYIOT:
MHOTO41eHOM JlarpaHska
MHOI'O4/IEHOM CTeIl€HH «I1»
+TPUTOHOMETPUYECKUM PSIZIOM
MHOrowieHOM HbroTOHa

@D YHKI[UA, KOTOPYIO MPUMEHSAIOT NMPH UHTEPIIOJIMPOBAaHUM C pa30ueHHeM HHTepBa/ia

Ha OTPe3KH:
+ criaviH
OTpe304YHast
ApoOHas
JIMHeNHas
Kakue MHOrouieHbl He IB/IIIOTCA MHTEPHO/IALMOHHBIMU?
Jlarpanxka
HetoToHa
Ha OCHOBe MaTpuLbl BaHzepMoHa
+ITudaropa
CKo0/IbKO BH/IOB MMeeT UHTePNo/isALUOHHbIM MHOrowieH HeroToHa?
+ JBe
OJIHY
TpU
yeTkIpe
OT uero 3aBUCAT UTepHoOAALMOHHBIE Gopmy/bl HbloTOHA?
OT TIPOU3BeieHusI KOOPAWHAT Tab/mMiIbl Y
+0T pa3HOCTel TTepBOro, BTOPOTO U T.A. TIOpsAKa Tabuiel Y
OT CyMMbI KOOpAWHAT Tabmipl Y
OT TIPOM3BE/IEHHUS] KOOPWHAT Tab/milpel X
Korja npumMeHsIIOT MHTEPNO/IMPOBaHUe CIJIaiHAMHU?

+Korja BeCch OTpe30K Tabiuibl X BeIWK U ero pa30dMBarOT Ha YaCTUUHBIE

OTpe3KUu
KOr/la BeCb OTpe30K Tab/uibl X uMeeT Touek Oosbire 10
KOT/la BeChb OTpPe30K Tabauibl X UMeeT Touek Oosbiie 20
KOT/la BeCh OTPe30K Tabmuijbl X uMeeT Touek OosbIie 30

UTto TaKoe CruianH?
9TO YaCTh TabOJIHI[BI IT0 KOOpguHaTe X
9TO YacCTh TabJIUIIBI 110 KOOpAuHaTe Y

+3T0 (yHKUMS, KOTOpasi Ha Ka)KJOM YaCTUUHOM OTpe3Ke HelpepbiBHA BMeCTe C

HeCKOJIbKMMHK CBOMMMU IMPOMU3BOAHBIMUA
9TO YacThb TabJUIBI TI0 KoopguHaTe X U Y
Kak BbIr/ISIANT KyOUYecKUi CItaiH?
+S(x) = aitbi(x-xi1)+ci(x-xi-1)*+di(x-xi.1)*
S(x) = ai+bi(X-Xi-1)2+C1(X-X1-1)3+di(X-X1-1)4
S(x) = ai+bi(X-Xi-1)3+C1(X-X1-1)4+di(X-X1-1)5
S(x) = ai+bi(X-Xi-1)4+C1(X-X1-1)5+d1(X-X1-1)6
Kakoe Ko0/M4eCTBO ypaBHeHHHl WCHOJIL3YIOT /IS HaXO0XKAeHHsS
K03(GUIHeHTOoB /i/Ifl CTIJIalHa?

HeM3BeCTHbIX



2n

+3n

4n

on
Kakoni BHMj #MeeT MHTEPNOJIALMOHHBIA MHOTOWIEH HA OCHOBe MaTpPHIbI
Baunpgepmonpa?

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

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

+P,(X)=a,-X"+a,- X" +..4+a,, - X+a,

P.(X)=a,-x" +a, - X" +..+a,, - X+a,
Cko1bK0 K03()(PUIHEHTOB HMeeT WHTEPNO/ISIUOHHbIA MHOrOWIeH Ha OCHOBe
MaTpulbl Bangepmonpa?

+(n+1)

(n+2)

(n+3)

(n+4)
Kakoro mnopsaka mo/iyuyaeTci CHUCTeMa YpaBHeHM Ha OCHOBe MaTpHIbI
Banpepmonpa?

+cuctema (n+1) ypaBHeHul C (n+1) HEM3BECTHBIMU

cucremMa (n+2) ypaBHeHUH € (n+2) HeW3BeCTHBIMU

cucremMa (n+3) ypaBHeHUM C (n+3) HeW3BeCTHBIMU

cucremMa (n+4) ypaBHeHu# € (n+4) HeW3BeCTHBIMU
Kakoro Buja no/siyuyaercsi cicreMa ypaBHeHMH Ha 0CHOBe MaTpulbl Banaepmonja?

n
n-k
+ Zak Xi =Y
k=0

k=0
CKO0/IbKO pellileHUH MeeT CHCTeMa YPaBHeHUM Ha 0CHOBe MaTpuulbl Bangepmonpa?
+eJUHCTBEHHOe
[iBa
TpU
yeTbIpe
Ilouemy Bcerja uMeeT pelieHHe CHCTeMa YPaBHEHMH Ha OCHOBe MaTpPHULbI
Banpaepmonpa?
+TaK Kak ee orpejesuresb OTJIMUeH OT HYJIS
TaK Kak ee orpe/ie/Mre/ib MeHblle OT HYJIS
TaK Kak ee ornpejenuresib 00Jibliie OT HYJIst
TaK KakK ee ompezie/IMTe/Ib paBeH HYJI0
B ueMm cocTouT NpaBUIo0 COCTaB/IeHUA MaTpuLbl Banaepmonja?



B Ka)KJJOM CTPOKe pacrio/iaratoTcsi HeM3BeCTHbBIe C yObIBaHHEM UX CTeTieHel oT (n-2)
Ao (0)

B Ka)KJJOM CTPOKe pacrio/iaratoTcsi Hen3BeCTHbIe C yObIBaHHEM UX CTerieHel oT (n-3)
Ao (0)

B Ka)KJJOM CTPOKe pacrio/iaratoTcsi Hen3BeCTHbIe C yObIBaHWEM MX CTerieHel oT (n-4)
Ao (0)

+B Ka)KJJ0OM CTPOKe Pacrio/iaraloTCs HeM3BeCTHbIe C YObIBaHWEM UX CTereHel oT (n-
1) o (0)
Kakue ¢ynkiuu Bcrpoedbl B MathCAD 15 uHTepno/iMpoBaHus ClylaiHaMu?

+nuHelHas1, TTapobannueckasi, Kyonueckast

norapudMuyeckas,, mapobanuueckasl, Kyonueckas

cTerneHHasi, mapobanmueckasi, Kybuueckast

9KCITOHEeHI[HabHas, apobanueckasi, Kyouueckast
Kak Ha3bIBaeTcsi mpoIecc, Korjaa Heo0XOAMMO OLIEHUTh 3HAUeHHEe TaO0/IHYHOM
(yHKIUM 3a Ipejie/iaMHu 3a/JaHHBIX Y3/10BbIX TOUEK?

+5KCTPOIOJISILUS

anrpoKCUMal[us

WHTEePHOJISLIUS

TIPO/I0/KeHH e
Kakoi oneparop ucnob3yrT npu uHTepnossinuu B MathCAD?

root

find

+interp

regress

Tabomna 3 — Kpurepuu oneHKH ¢(h)opMHPOBAaHHOCTH KOMITETE€HITHI

Kozg u Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTU KOMIIETEHL[UN
HauMeHOBaHUe (4acTM KOMIETEeHLINM)
WHMUKaTopa Ha 6a30BOM YpOBHe Ha IMOBBILLIEHHOM YPOBHE
JOCTYOKeHUsT COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIETEeHL[UH (YaCTH | «y[OB/IETBOPUTEILHO» «XOPOLIO» «OTJIMYHO»
KOMITIeTEeHI[1H) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/yla | MakCHMaJIbHOTo Oasiia MaKCUMaJIbHOr0 6asia
NAO-1yk-. CryzeHt CryzeHt CTyZleHT JeMOHCTpUpyeT
AHanusupyer JIeMOHCTpUpYeT JIeMOHCTPUPYeT OT/IMYHOE 3HAHUE:
po0JIeMHYO 3HaHUe: XOpolllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYyaLUIO KaK OCHOBHBIX METO/]OB OCHOBHBIX METOZI0B WHTEPIOJ/IMPOBAHUS
CUCTEMY, BBISIBJISIS €e WHTEepIIOIMPOBaHUS VIHTepPI0J/IMPOBaHUS byHKUWH;
COCTaBJIAIOLHE U byHKLMT; byHKLMT; HWHTEPHOJIALIMOHHBIX
CBSA3U M@XIY HUMU VHTEPITOJISILIMOHHBIX HWHTEePIOJISILIMOHHBIX MHOT'OUJIEHOB; METO/IOB
NA-2yk-1. MHOT'OWIEHOB; METO/|0B MHOI'0YJ/IEHOB; WHTEPIOJIMPOBAHUS
Ocy1ecTBsieT MOUCK WHTEepIIOIMPOBaHUS MeTO/IOB CrJlalHaMU M Ha OCHOBeE
BapUaHTOB peLleHus CrijlaiiHaMH Y Ha HMHTEPI0J/IMPOBaHUSA MaTtpuLibl BaHgepMoH/a;
MOCTaB/I€HHON OCHOBE MaTpHLIbI CrlaHaMH M Ha MEeTO/IOB pelLleHus B
rpo6ieMHON Bangepmonja; OCHOBE MaTpUL[bI MathCAD;
CUTyal[My Ha OCHOBE MEeTOZIOB pelLleHus B Banzepmonza; CTYZIEHT CITOCOOeH C
JIOCTYITHBIX MathCAD; MeTO/IOB pelLleHVs B BBICOKOM CTeNeHbI0
NCTOYHUKOB CTyZIeHT MOJKeT: MathCAD; CaMOCTOSITeTbHOCTH
vHdopMaLuu aHa/IM3UpOoBaTh CTYJIeHT MOXKeT aHa/IM3UpOoBaTh
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NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3agaun),
To/|jiesKaliue
Jla/TIbHeMIIen
pa3paboTke.
I[MpepyiaraeT criocoObl
WX peLleHUs

NO-1nxoc1
Pa3pabatbiBaeT
MepCIIeKTUBHbBIE

T/IaHBI ¥ TeXHOJIOTUU

B 0bO/acTH
MeXaHHU3al[uu 1
aBTOMaTHU3aLUU

TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHusaiuu

npo0IeMHY O
CUTYaLMIO KaK
CHCTEMY, BBISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYILIeCTBJISITh TIOMCK
BapUaHTOB PelIeHHUs
MOCTaB/IeHHOMU
1po0/IeMHOM CUTyaluH
Ha OCHOBe [JOCTYTTHBIX
HMCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BBIOPAHHOTO
aJICOPUTMa BOTIPOCHI,
ToJjjiexKariye
JlaJIbHeMIIen
pa3paboTKe;
pa3pabarbiBaTh
MepCrieKTUBHbIE TJIaHbI
Y TEXHOJIOTUU B
00/1aCTH MeXaHU3aLUU
Y aBTOMAaTU3alu1
TIPOLIECCOB B
CeMbCKOXO035ICTBEHHOM
OpraHu3al|uu

CaMOCTOSITE/THHO:
aHaJIM3UPOBaTh
npo0IeMHYIO
CUTYaLMIO KaK
CUCTEMY, BBISIB/ISS ee
COCTaBJISIFOIIHE U
CBSI3U MEXy HUMU;
OCYILeCTBJISITh TIOMCK
BapUaHTOB PelIeHMUs
TOCTaB/IeHHOM
npo0JIeMHOM CUTYaluH
Ha OCHOBe [JOCTYTTHBIX
HMCTOYHUKOB
vH(opMaLuy;
OTIpe/ieNIATh B paMKax
BBIOPAHHOTO
aJIFOPUTMa BOTIPOCHI,
ToJijiexKarye
JlaJIbHeMIIen
pa3paboTke;
pa3pabarbiBaTh
MepCrieKTUBHbIE T/IaHbI
Y TEXHOJIOTUU B
00/1aCcTH MeXaHU3aLUU
Y aBTOMaTU3aLun
TIPOIIECCOB B
CeTbCKOXO035IMCTBEHHOU
OpraHu3al|uu

npo0IEMHYIO CUTYaLIO
KaK CHCTEMY, BBISBJISIS €e
COCTABJISIFOIIE U CBSI3U
MEXXy HUMM;
OCYIL[eCTBJISITh TIOUCK
BapUAHTOB PelIeHUs
MOCTaB/I€eHHON
MpOOIEMHOM CUTYaIM Ha
OCHOBE JJOCTYITHBIX
VCTOYHHWKOB MH(OpMaLy;
OTIpe/e/IATh B paMKax
BBIOpAaHHOTO a/ITOPUTMa
BOTIPOCHI, TIO/I/TeKAII[He
JanbHelIIel pa3paboTke;
pa3pabatbIBaTh
TMepCIeKTUBHbIE T/IaHbI U
TeXHOJIOTHH B 00/1aCTH
MeXaHHU3al|u 1
aBTOMaTH3aLUX TIPOLIECCOB
B CeIbCKOX0351CTBEHHOU
OpraHu3alu

Mopyns 2.

«0O0padoTKa 3KCepuMeHTA/TbHBIX ITAHHBIX»

KomnbrorepHoe TectupoBanue (TCKk)
Bblbepume 00uH npasuibHbIl 6APUAHM OMEemda U Hadcmume KHONKy «oasaee»

Kak go/mkHa npouty pyHKIUA NPU annpoKcuManum?

+C HaUMeHBIITUMU PaCCTOAHHUAMU 00 BCEX TOUEK Ta6J'[I/II_[bI
C HauOOJILILIUMU PAaCCTOSAHHUAMM N0 BCEX TOUEK Ta6]'II/II_[bI
C KBa/IpaTUYHBIMHU PACCTOAHUAMHA [10 BCEX TOUEK Ta6J'[I/IL[bI

C Jlorapu(pMUUeCKUMU PaCCTOSIHUSIMU 10 BCEX TOUeK Tab/IULIbI
Kak Ha3biBaeTcsi pyHKIUS IPU annpoKcuManum?
+TIpubKaroiast
pUOM3UTe/TbHAS

ycpeaHeHHast

JIMHerHas

UTo Haj0 cAe/aTh nepej annpoKcuManuen?
3a/1aTh Havya/ibHble yC/IOBUS
3a/1aTh IPAaHUUHbIE YCIOBUS
3a/1aTh rpauK PyHKIUA
+3a/1aThb BU/I TIPUOMVIKArOIIer (PyHKITUH

Kakoii u3 nepeuncjieHHbIX BUA GyHKIUH He/Tb3sl 3a4aTh NPHU alMpPOKCUMaLHU?
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JIMHENHYO
+UHTerpajbHYyI0
KBa/IpaTUUHYHO
Jorapu(pMuuecKyro
Kakoii u3 nepeurcjieHHbIX BUA (yHKIIUH He/Ib34l 3a/aTh NPU alMpPOKCUMaLu?
KyOHUueckyro
9KCIOHEHL[MaTbHYH0
+nuddepeHIanbHYIO
CTENEeHHYO
Kakou 13 nepeunic/ieHHbIX BU/, (DYHKLIUH He/Ib3sl 3a/aTh MIPH anMpoKCUMAIUu?
+6eCKOHEeUHYO
MOKa3aTe/IbHY0
IPOOHO-/TMHEHHYIO
rurepOoMUecKyro
B uem 3ak/Ir0uaeTcsi MeTo/| HaUMeHbINX KBAipaToB?
BO3BeZleHre B KBaZIpaT TabJIMUHBIX 3HAUEHUIM
+MUHUMHA3ALIMS CYMMbI KBa/[PaTOB Pa3HOCTEH TaOJIMUHBIX U MTPUO/IMIKAFOIINX
3HauUeHWH (PYHKLIUU
M3BJieueHre KOPHsI KBa/[pPaTHOTO W3 Tab/IMUHBIX 3HAUEHUN
BO3Be/leHHe B KBaJpaT pa3HoCTel TabIMUHBIX ¥ MPUO/IKAIOIUX 3HAUeHUM
byHKIMH
YTo UCoIb3yI0T NPU HaX0XKAeHuH K03 dunueHToB npudmwKaromein GpyHkumn?
+paBeHCTBO HYJIIO TTPOU3BO/IHBIX (YHKIMM 10 KO3 duijeHTam
PaBeHCTBO HYJIIO (PYHKIUU
pPaBeHCTBO HYJIIO KBaJpaTa (PyHKIUU
pPaBeHCTBO HYJIFO KOPHS KBAaZpaTHOTO M3 (PYHKLUH
Cko0/1bK0 K03¢(uIHeHTOB Ha/l0 HAWUTHU NPH JIMHEHHON npul/nnKawmen GyHkouu?
OJIUH
+1Ba
TpU
yeTbIpe
Cko0/1bK0 K03¢UIHeHTOB Hal0 HAWUTHU NP KBaAPaTUYHON NMPUO/IHKaloen
pyHKIun?
OJ\MH
nBa
+TpU
yeTbIpe
CkobK0 K03¢PunmeHTOB HafA0 HAWTHU NPH JTorapuPMUIECKO# TPUO/TMHKAIOLIeH
¢pyHkmnu?
OJIUH
nBa
+TpHu
yeTbIpe
Ck0/1bK0 K03 GHUI[HeHTOB Ha/[0 HAWTH NMPHU IKCIOHEHI[HA/TLHO! NMPUO/TMKalomein
GyHKIMN?
OJlMH
11



nBa

+TpU

yeTbIpe
Yemy paBHa mpou3Bo/iHas no Ko3¢gdunueHTy (a) npu JTMHeHON NMPpUO/THIKaroLIeH
¢pyHkmn?

+X

X2

1

2
Yemy paBHA NPOU3BOAHAA M0 K03(uieHTy (0) mpu JTUHEHHON MPUO/THKaIoIIei
GyHKIMN?

X

X2

+1

2
Yemy paBHA NpoU3BOAHAA M0 K03 uiueHTy (a) NPU KBa/|paTUIHON
npuo/IKaromen GyHKIumu?

X

+X2

1

2
Yemy paBHaA Npou3BoAHAA M0 K03 urperTy (0) mpu KBajpaTUIHON
npud/Kamen GyHKumn?

+X

X2

1

2
Yemy paBHA IPOU3BOAHAsA M0 KO3(PuMeHTy (C) Npu KBaJpaTHUYHON
npuo/IKaromen GyHKIumu?

X

X2

+1

2
Kakwue onepaTopsl ucnosib3yrrcss B MathCAD ans Haxoxjaenus Ko3(pduneHToB
(a) u (0) mpu MuHeHHOW NPUO/MKaKoeld GyHKIHN?

+slope u intersept

given u root

given u find

root u find
Kakyw ¢pynknmio ncnosib3yor B MathCAD pais Haxok/jeHusi oJIMHOMAa B KavyecTBe
npuo/IKaomen QyHKIumn?

given

find

root

+regress
Uto o3HauaeT Ko3pdunuent k B pyHKmu regress?
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+CTeneHb MMOJIMHOMA

nepBbii KO3QPULMEHT MOTMHOMA
BTOPOI KO3()(PULIMEHT TT0JIMHOMA
TpeTui KO3QGULMEeHT MOIUHOMA

Ta6ymna 4 — Kpurepun oueHKH ¢()OpMHPOBAHHOCTH KOMIIETeHIHI

Kop u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HavMeHOBaHUe (4acTv KOMOETeHLMK)
VMHJUKaTopa Ha 0a30BOM ypOBHe Ha MOBbIIIEHHOM YPOBHE
NOCTIDKEHUST COOTBETCTBYET OL|eHKe | COOTBETCTBYeT OLIeHKe COOTBETCTBYET OL|eHKe
KOMIIeTeHL[UH (YaCTH | «y[OB/IETBOPUTE/ILHO» «XOpOLLO» «OT/IAYHO»
KOMIIeTeHLUN) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 0a/yla | MakCHMasbHOTro Oasa MaKCHUMaJIbHOTO Oasia
NA-1yk-1. CrygeHt CrygeHt CTyZeHT AeMOHCTpUpyeT
AHanusupyet JEMOHCTPUPYET JeMOHCTPUPYET OTJIMYHOE 3HaHUe:
nipobIeMHY10 3HaHue: Xopolllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/IOB 06paboTku
CHUCTeMY, BbISIB/ISIS ee 0bpaboTku 0bpaboTku 9KCTiepUMeHTaIbHbIX
COCTaBJISIFOLIME U 9KCIepUMeHTaTbHbIX 9KCIepUMeHTaTbHbIX JlaHHBIX; BU/IOB
CBSI3U MEXIy HUMU JlAaHHBIX; BU/I0B JlAaHHBIX; BU/IOB anmnpoKCUMHPYIOIIAX
NO-2yk-1. anmnpoKCHMHPYIOLUX anmnpoKCHMHPYIOLUX byHKLMI; MeToAa
Ocy11ecTB/sieT MOUCK byHKUMH; MeToza byHKUMI; MeToza HaUMeHbIINX KBaZlpaToB;
BapUaHTOB pelleHusI HauMeHbIINX HauMeHbIINX npubIKaroLIMX (HYHKLWM;
MOCTaBIeHHOU KBa/|paToB; KBa/|paToB; METO/IOB pellleHus B
1po6IeMHOM TIPUOJTHKAIOIIAX TIPUO/TKAOIIAX MathCAD;
CUTyaL|uy Ha OCHOBe (GYyHKLMH; METOJ0B (yHKLMH; METOJ0B CTyZIeHT CTIoco0eH C
JOCTYITHBIX pemienusi B MathCAD; | peienust B MathCAD; BBICOKOU CTeIeHbI0
HCTOYHUKOB CTYZIeHT MOXKeT: CTY/IeHT MOXXeT CaMOCTOSITe/IbHOCTH
vHbopMaLuu aHa/M3uPOBaTh CaMOCTOSITE/IbHO: aHa/IM3UPOBaTh
NA-3yk-1. npo0IeEMHYIO aHaJIM3UPOBaTh Npo6JIeMHYI0 CUTYaLMIO
OnpepensieT B CUTYaL[1I0 KaK nIpo0JIeMHYO KaK CUCTeMYy, BbISIBJISISI ee

paMKax BbIOpaHHOTO
aZropyuTMa BOTIPOCHI
(3agaun),
nojijiexxariye
Jla/TbHeMIIen
pa3paboTke.
[TpennaraeT criocoOsbI
WX pellleHus
I/I,Zl'll'IKoc-l
PaspabaTbiBaet
NepCrieKTUBHbIE
T/IaHbl U TEXHOJIOTUU
B 0bs1acTH
MeXaHU3al[uu U
aBTOMAaTH3aLNH
TPOLIeCCOB B
CebCKOXO035ICTBEHH
OU OpraHu3saluu

CHUCTEMY, BBISIBISIS ee
COCTABJISIFOLIHE U CBSI3U
MEXy HUMM;
OCYILIeCTBJISITh TIOUCK
BapUaHTOB PelleHus
MOCTaB/I€HHOU
TIPOOIEMHOM CUTYaIUU
Ha OCHOBe JIOCTYITHBIX
HMCTOYHUKOB
vHbopMaruy;
OTpeZieNISITh B paMKax
BbIOPAHHOTO
a/ITOPUTMa BOTIPOCHI,
ToJijIe)Karye
JlaJIbHeMIIen
pa3paboTKe;
pa3pabarbIBaTh
TepCIIeKTUBHbBIE T/IaHbI
Y TeXHOJIOTUH B
o0acTi MexaHu3aluu
Y aBTOMAaTU3aLu1

CUTYaLMIO KaK
CHUCTEMY, BBISIBIISIS ee
COCTaBJISIFOILIE U
CBSI3U MEXK[y HAMH;
OCYILL[eCTBJISITh TOMCK
BapHaHTOB pelleHust
M0CTaB/IEHHOU
npo0JIeMHOM CUTYaluH
Ha OCHOBe [IOCTYTIHBIX
HCTOUHHUKOB
vH(popMaLy;
OTpeZiesIsiTh B paMKax
BbIOPAHHOTO
a/ITOpPUTMa BOITPOCHI,
roJjjiexaliye
JlaJIbHeuIIen
pa3paboTke;
pa3pabarbiBaTh
TNepCrieKTUBHbIE T1/1aHbl
Y TEXHOJIOTWH B
ob6Js1acTU MexaHu3alu

COCTABJISIFOIIME U CBSI3U
MEXy HUMU;
OCYIL[eCTBJISITh TIOUCK
BapUaHTOB PelleHuUs
MOCTaB/IEHHOM
1po0JIeMHOM CHUTYal[uH Ha
OCHOBE JJOCTYITHBIX
HCTOYHHUKOB UH(OPMaIUH;
OTIpe/Ie/IATh B paMKax
BbIOPAHHOTO arOpUTMa
BOTMPOCHI, TO/|/TeXKAII[HEe
JanbHenel pa3paboTke;
pa3pabaTbiBaTh
MepCIeKTUBHBIE TI/IaHbI U
TeXHOJIOTHH B 00/1aCTH
MeXaHHW3aliK U
aBTOMAaTH3aLMX TIPOLECCOB
B CeJIbCKOXO035lICTBeHHOU
opraHu3alyu
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TIPOL{eCCOB B Y aBTOMaTu3aluu

Ce/IbCKOXO035IMCTBEHHOU TIPOL{eCCOB B
OopraHu3aLu CeMbCKOX0351MCTBEHHOU
OpraHu3aluu

«PeiieHye He/IMHEMHBIX YPAaBHEHHUH C 0/JHOM NepeMeHHOW»
Mopayas 3.

KomnblorepHoe TectupoBanue (TCKk)
Bblbepume 00uH NnpasuibHbIl 6APUAHM OMeemda u HaXcmume KHONKy «odjaee»

JlBa 3Tana aaropurMa pelleHusl HeJIMHeMHOr0 ypaBHeHHUA:
HaxOo’KJeHue U YTOUHeHHe KOPHeu
+0T/le/ieHre KOPHEeM U MOMUCK KOpHer
BbIZIeJIeHYe U 3aKperieHre KOpHen
orpeiesieHre U NPUO/IKeHe KOpHeit
He ucnonb3ywoiujuiicsi MeToA NMpH pellieHU! He/IMHeNHOTr0 ypaBHeHMsI:
MeTO/], TOJIOBUHHOTO Jle/IeHUsI
MeTO/l MPOCTOW UTepaLu
+MeTo/] 00palljeHus] MaTPHUIL[bI
rPaIMEHTHBIN METO/
UTto Ha3bIBaeTCsi KOPHEM YpPaBHeHHS ONMChIBAIOLIErocs (pyHKIen?
+4rco, obpataroiijee GyHKIUIO B HOJTb
JieBasi rpaHULIA UHTepBaJsa, rJje HaXO4UTCS KOPeHb
rpaBasi FpaHulLia UHTepBaJa, rJe HaXOAUTCS KOPeHb
cepeJiHa MHTepBaJa, rZie HaXOAUTCS KOPEeHb
Ha kakwue Ba BH/ja No/ipa3fe/sl0TCS He/IUHEeHUHbIe YypPaBHEHHS C OJJHOU
nepeMeHHOM?
anrebpanyeckuie U TMHEMHbIE
+anrebpanueckre v TPaHCIIeH/[eHTHbIe
TpaHCLeHAEeHTHbIe U JIUHEeNHbIe
JIVHEVHbIE U HeJIMHEUHbIe
CKo0/IbKO MUHUMYM KOpPHeH UMeeT ajredpanyeckoe ypaBHeHHe?
nBa
+0IHO
TpH
yeTbIpe
Kak Ha3bIBaeTcs ypaBHeHHUe, eC/IH OHO He ajiredpanyeckoe?
JIMHENHOe
HeJTMHeHoe
+TpaHCLeHJeHTHOe
KBa/lpaTUYHOe
UTo 03HavaeT «peliuTh HeJIMHeHHOe ypaBHeHHe»?
+yCTaHOBUTh, UMEET JI1 OHO KOPHU, CKOJIbKO KOPHEW, HaliTH 3HaueHWs KOpHeH C
3aJJaHHOM TOUHOCTBIO
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YCTaHOBUTb, UM€eEeT /I OHO KOPHU
YCTaHOBUTb CKOJIbKO KODHEH OHO UMeeT
HaWTU 3HAYeHHs KOPHeM
M3 KakuX AByX 3TanoB COCTOMUT 3ajavya YMC/IeHHOr0 HaX0XX/leHHs KOPHeu
ypaBHeHUs?
+0T/e/IeHrst KOpPHel U YTOUHEeHUs] KOpHeu
rocTpoeHue rpaduka PyHKIUM U HaX0XKJeHHsI KOpHeH
rocTpoeHue rpaduka PyHKLIUU U OT/Je/leHrs KOPHeu
rocTpoeHue rpaduka QyHKIUM U OTIpe/ie/ieHHs] Uic/ia KOpHeu
Kakoii unc/ieHHbId MeTO/ MPUMeHsAeTCsA //isl pellieHUsA He/IMHeHHOr0 ypaBHeHUus ?
+MeTOoZ, XOp/l U MeTO/] TI0JIOBUHHOT'O Jie/IeHUsT
MeTO/, KacaTesbHbIX U MeTo[ ["aycca
MeTO/] MPOCTOM uTepaluu U Metog, ["aycca
MeToZ, xopA, u Metoz IlyacoHa
C dero HauMHAeTCs YUC/IeHHOE PellieH’e HeJTUHeHOr0 ypaBHeHus ?
3a/laHrs BUa (PYHKLUK
orpefiesieHust OTpPe3Ka, rJie JIe)KUT KOpeHb
HaX0X/leHHUs1 KOPHS
+3a/laHysl HauaIbHOTO TPUO/IVKeHUSI
Kakol npu3HaK UCIo/ib3yeT MeTo/ OTAe/IeHNsI KOPHeH C 3a/JaHHbIM 11aromM?
+TIpoU3Be/leHre ABYX COCeAHUX 3HAaUeHUW (PYHKI[MM CTAaHOBUTCSI MEHbIIIE HYJIS
MIpOM3Be/leHNe IBYX COCeHUX 3HaueHU QYyHKIUU CTaHOBUTCS OObIlie HYJIs
(GyHKLIYSI CTAHOBUTCS MeHbIIIe HYJIs
(byHKI[MSI CTAHOBUTCS OO0bIIIe HYJIS
Kakymo ¢popMy/iMpoBKY MeeT MPU3HAK, UCIO0/Ib3yeMblii MeTO/ MPOCTOM UTepanum?
3HaueHWe KOPHSI PaBHO 3HAUeHUI0 (DYHKLIUU
3HaueHWe KOPHS paBHO HYJIHO
3HaueHWe (PYHKLWW PaBHO HYJIIO
+3HaueHue KOPHS Ha JJaHHOW UTepaLvy pPaBHO 3HaueHUt0 (GyHKIMM Ha
npebiAyllel uTepagun
UTo 03HauUaeT CXOAAIUIICA UTepaliiOHHbIN NpoLecc?
+KopeHb OyieT HalijieH
KOpeHb He OyzeT HakieH
KOpeHb paBeH HYJIH0
GyHKLIYS paBHA HYJHO
UTo 03HavYaeT pacxoAAIUHNCs UTepaljMOHHBIN nponecc?
KOpeHb Oy/1eT Haii/ieH
+KOpeHb He OyZeT HalifieH
KOpeHb paBeH HYJIH0
(GyHKLMS paBHA HYJIIO
Kakyro (pyHKIHI0 MCII0/IB3YIOT /1Sl pellieHUus1 HeJIMHeMHbIX ypaBHeHud B MathCAD?
+root
given
cspline
interp
Kak Ha3bIBaeTcs NOBTOPSALIUNCA NPOLeCC MOMCKA pelleHus ypaBHeHHs ?
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+WTepalMOHHbIM TIpoLiecC

nepe6op

TIOBTOpEHUe

TTOBTOPSIFOLLUU 111ar
K Kakomy Bujy NpUBO/JAT YPaBHeHHeE /I €ero pelieHuss MeTo/0M IPOCTOM

uTepanuu?

ypaBHeHHe PaBHO HYJIIO
+Hen3BeCTHasl paBHa OCTa/IbHOM UaCTH YpaBHEHUsI
Hen3BeCTHasl PaBHA HYJIIO
ocTasbHasi YaCTh YpaBHEHUsI paBHa HYJIO
Urto BUAHO Ha rpa¢uke U3MeHeHUsA HeU3BeCTHON M 0CTA/IbHOM YacTH ypaBHeHHsA?
Heu3BeCTHasl TepeceKaeT OCh
ocTasbHas YaCTh YpaBHEHUsI MlepeceKaeT 0Ch
HeM3BeCTHasl U OCTajlbHasl YaCTh YPaBHEHUsI MepeceKaroT 0Ch
+0HU TepeceKaroTCs B TOUKe COOTBETCTBYIOIIIeM KOPHIO YpaBHEHUsI
Korja 3akaHurBaeTcsi UTepalHOHHBIN npoiecc?
+Hen3BeCTHasl He YTOUHSIeTCSI MeHee 3a/laHHOM TOrPelIHOCTH
HeM3BeCTHasl PaBHA HYJIIO
ypaBHeHHe PAaBHO HY/IO
HeM3BeCTHasl ¥ ypaBHeHUe PaBHbI HYJIIO
Kpome pyHknum root kakou ¢pyHKIjHeil MOXKHO peliMTh ypaBHeHue B MathCAD?

given
+find
cspline
interp

Ta6yma 5 — Kpurepun oueHKu ¢)OpMHPOBAHHOCTH KOMIIETeHIMI

Kop u Kputepuu onieHrBanus c)OpMUPOBAHHOCTH KOMIIETeHLIMN
HauMeHOBaHUe (4acTM KOMIETEeHLINM)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTYOKeHUsT COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIETEeHL[UH (YaCTH | «y[OBJIETBOPUTEILHO» «XOpOLLO» «OTJINYHO»
KOMIIeTEHLIUH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasiyla | MakCMMasbHOro Oasia MaKCUMaJIbHOTO 6asia
N-1yk-1. CrygeHt CrygeHt CTyZleHT JeMOHCTpUpyeT
AHanusupyet JeMOHCTPUPYET JleMOHCTPUPYET OTJIMYHOE 3HaHUeE:
po0JIeMHYO 3HaHUe: XOpolllee 3HaHUe: OCHOBHBIX METO/IOB

CUTYyaLMIO KaK
CUCTEMY, BbISIBJISIS ee
COCTaBJISIFOLLME U
CBSA3U M@XIY HUMU
NO-2yk-1.
Ocy1ecTByisieT NOUCK
BapUaHTOB pelleHus
MOCTaB/I€HHON
npo6ieMHOM
CUTYyaLy Ha OCHOBe
JIOCTYITHBIX
VICTOYHUKOB

OCHOBHBIX METO/|0B
pelleHNs] HeJTMHeUHbIX
ypaBHEHUH C OJTHOM
repeMeHHO;
aZropyuTMa pelleHus;
anrebpanyecKux
yPaBHEHUH;
UTeparjMoOHHbIX
NIPOLIeCCOB; MeTo/a
NIPOCTOU UTepaLyy;
METOZIOB peLleHus B
MathCAD;

OCHOBHBIX METO/IOB
pelleHUs] HeJTMHeUHBIX
ypaBHEHUH C O/IHOM
riepeMeHHOM;
aZropyMTMa pelieHus;
arebpanyecKux
yPaBHEHUH;
UTepalMOHHbIX
NIPOLIeCCOB; MeToa
NIPOCTOU UTepaLyy;
MEeTO/IOB pellleHus B
MathCAD;

pellieHus1 HeTMHEeWHBIX
yPaBHEHUH C OIHOM
repeMeHHOM; aropuTMa
pellieHus;
anrebpanyecKux
YPaBHEHUH;
WTepaLMOHHbIX MPOLIECCOB;
MeTO/a MPOCTOU
uTepaLyy; MeTo/|0B
peiienusi B MathCAD;
CTYZIeHT CIIoCO0eH ¢
BBICOKOU CTEeNeHbI)
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vHopMaLu
NA-3yk-1.
Ornipegensier B
paMKax BBIOpaHHOTO
aJITOPUTMa BOTIPOCHI
(3agaun),
ro/iyieXxxariye
JlaTbHe I
pa3paboTke.
[TpenaraeT criocoObI
WX pellieHuUs
N-1nkoc-1
PaspabaTbiBaet
TepCrieKTUBHbIE
TIJIaHBI ¥ TEXHOJIOTUU
B obOacTu
MeXaHHU3al[uu U
aBTOMaTHU3aLuu
TIPOLIeCCOB B
Ce/IbCKOXO03sIICTBeHH
OU OpraHu3aLuu

CTYZIEHT MOXKET:
aHa/IM3KUPOBaTh
npo0IeMHYO
CUTYaLUIO KaK
CHCTEMY, BBISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYILIeCTBJISITh TIOMCK
BapUaHTOB PelleHHUsI
NOCTaB/IeHHOM
npo0/IeMHON CUTYaluu
Ha OCHOBE [JOCTYTTHBIX
HMCTOYHUKOB
vH(opMaluu;
OTIpe/IeNIATh B paMKax
BBIOpAaHHOTO
aJICOPUTMa BOTIPOCHI,
roJijiexariye
JlaJIbHeMIIen
pa3paboTke;
pa3pabarbiBaTh
MepCrieKTUBHbIE TIaHbI
Y TEXHOJIOTUU B
00/1aCTH MeXaHU3aLMU
Y aBTOMaTU3alu1
TIPOIIECCOB B
CebCKOXO035IMCTBEHHOU
OpraHu3al|uu

CTY/IEHT MOXET
CaMOCTOSITe/TbHO:
aHAJTM3UPOBATh
TIPOOIEMHYTO
CHUTYaLUI0 KaK
CUCTeMY, BBISIBJISIS ee
COCTABJISIIOIIHE U
CBSI3U MEXXIy HUMU;
OCYIIeCTBJISITh TIOMCK
BapUaHTOB peLlIeHUs
MOCTaB/I€HHOU
TIPOOJIEMHOM CUTYyaIUH
Ha OCHOBE /IOCTYTIHBIX
HCTOYHHUKOB
vH(opMaLuy;
OTIpe/ieNiATh B paMKax
BBIOPaHHOTO
aJICOPUTMa BOTIPOCHI,
TIOZ/IeKale
Jla/TbHeMIIen
pa3paboTKe;
pa3pabaThiBaTh
MepCIIeKTUBHbIE T/IaHbI
Y TeXHOJIOTHH B
00J1aCcTH MeXaHU3al[uH
Y aBTOMaTU3aLun
TIPOIIECCOB B
CeMbCKOX035ICTBEHHOM
OpraHu3alu

CaMOCTOSITE/TbHOCTH
aHa/IM3MPOBaTh
npo0IEMHYIO CUTYaLIO
KaK CHCTEMY, BBISBJISIS €e
COCTABJISIFOIIHE U CBSI3U
MEXXy HUMM;
OCYIL[eCTBJISITh TIOUCK
BapUAHTOB PelIeHUs
MOCTaB/I€HHON
MPOOIEMHOM CUTYaIM Ha
OCHOBE JJOCTYITHBIX
VCTOUHHWKOB MH(OpMaLny;
OTIpe/e/IATh B paMKax
BBIOPAaHHOTO aJITOPUTMa
BOTIPOCHI, TIO/|/TeXKAII[He
JanbHelIIel pa3paboTKe;
pa3pabatbIBaTh
TMepCIeKTUBHbIE T/IaHbI U
TeXHOJIOTHH B 00/1aCTH
MeXaHHU3al|U 1
aBTOMaTH3aIMU TIPOIIeCCOB
B CeIbCKOX0351MCTBEHHOU
OpraHu3alu

Mopyns 4.

«Pemienue cucrem JIMHENHBIX YPaBHEHUH»

KomvmnsbroTepHoe TectupoBanue (TCK)
Bbibepume o0uH npaguabHbIll 6APUAHM OMeemd U Haicmume KHONKy «odznee»

JIBa BU/ia MeTO/|0B pPeLIeHUsl CCTeM JIMHeHHbIX YPABHEHUM:

+IIpsiMble U UTepalJUOHHLIE

K/IaCCUUeCKHe U npeobpa3oBaHHbIe

TOUHBIe Y TIPUOIVPKeHHbBIe

roc/eioBaTe/IbHbIE U Mapaslie/ibHble
MeTo/1, He OTHOCAINMUCA K MeT0/jaM PellieHH’sl CHCTeM JIMHeMHbIX YPaBHeHHH:

Metop ['aycca

MeTO/, MPOCTOW UTepaLuu

MeTo/ 3eiens

+MeTOo/, [TI0JIOBUHHOI'O Jle/1€eHUS
MaTpu4yHbINi BUJ| CCTeMbI IMHEMHbIX YPABHEHHH OTHOCUTE/IBHO X:

X+A=B
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X-A=B

X=A+B

+A-X=B
Kak jaror peiieHue npsiMbie MeT0/ibl pellieHUsI CMCTeM JIMHeHHbIX YPaBHEeHUH ?

+KaK KOHeUHOe YnC/I0 apudMeThuueCKUX ornepariyii

Kak Tiepe/iesi Toc/ieIoBaTe/TbHbIX MTPUO/IKeHNH

KaK PaBeHCTBO HYJ/IFO HEHM3BECTHBIX

KaK PaBEeHCTBO HEM3BECTHBIX OCTa/TbHOU YaCTH YpaBHEHUU
Kak jaroT penieHue uTepanjioHHbIe MeTO/Ibl PellleHUs] CUCTeM JIMHeNHbIX
ypaBHeHHH?

KaK KOHeuHoe UrcJ/i0 apuMeTUUeCcKrx oreparjui

+Kak mepe/iesi oc/ieloBaTeIbHbIX MPUO/IDKeHN

KaK PaBeHCTBO HYJ/IFO HEHM3BECTHBIX

KaK PaBeHCTBO HEM3BECTHBIX OCTaTbHOW UaCTH ypaBHEHUM
Kakoi MeTo/] pellieHUsI CCTeM JIMHeHHbIX YPaBHEeHH He OTHOCUTCS K NPSMbIM
MeTojam?

MeToz, Kpamepa

metop ['aycca

MeTO/i OPTOTr'OHA/TH3aLIUU

+metog Korm
Kakoii MeTo/] pelilieHUs1 CICTeM JIMHeHHbIX YPaBHEeHHH He 0THOCHTCA K
UTepaloOHHBIM MeToAaM?

MeTO/l MPOCTOW UTepaLiu

MeToZ, 3eliiens

rpaZlueHTHBIN MeTO/]

+meton Kpamepa
Kak Ha3bIBaloTCA KO3()(PHUIHeHThI, K KOTOPbIM IPHUPAaBHUBAIOTCS yYPaBHeHHs
JIMHEMHOU CHCTeMBbI?

+CBOOO/IHBIE UJIEHEI

K03 UIeHThI TPU HEM3BECTHBIX

Hen3BeCTHbIe

CBOOO/HbIE HEU3BECTHEIE
CKoO/TBKO MaTpHI] Ha/i0 3a/1aTh, UTOOBI PeIINTH CHCTeMY JIMHEHHBIX YPaBHEHUN?

OJIHy

TpU

T10 UYMCJ/Ty YpaBHEHUM

+1Be
Kakyro pasmMepHOCTh MMeeT MaTpuIia KO3()(HIHeHTOB MPH HeU3BeCTHLIX MPH
COBIA/IeHUM UK (/Ia HEU3BEeCTHBIX U UM(/Ia YPaBHeHHUI?

JIBa Ha /iBa

TPU Ha TPH

+T10 UKCJTy YypaBHEHUH

T10 UKC/Ty CBOOO/IHBIX U/IEHOB PaBHBIX HYJIIO
Uto siB/sAeTCA pellieHneM JIMHeHHOU CCTeMbl YpaBHeHUM?

+TaKasi COBOKYITHOCTb HEeHM3BeCTHbIX, KOTOpasi oOpailjaeT BCe ypaBHeHUsI CHCTeMbI B
BepHbIe paBeHCTBa.
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yC/I0BYE PaBEHCTBA HYJIHO0 BCEX HEM3BECTHBIX
yCJIOBHE PaBeHCTBA HYJIIO0 BCeX CBOOOHBIX UIEHOB
yCJIOBHE PaBeHCTBA HYJIIO BCeX HEU3BECTHBIX U BCEX CBOOOIHBIX UIEHOB
Kak Ha3bIBaeTcs cucTeMa JIMHEHHBIX yPaBHeHUMH, eC/IM 0Ha UMeeT X0TA ObI 0HO
pelieHue?
+COBMEeCTHOMN
HYyJ1eBOM
obr1eit
BepHOU
Kak Ha3bIBaeTcsi cucTeMa JIMHeNHbIX ypPaBHEeHHUH, eC/I OHA He UMeeT peleHus?
He HyJIeBOMr
+HeCOBMEeCTHOM
He o0111eit
He BepHOU
Ha uem ocHoBaH metop I'aycca?
Ha MPYPaBHUBAHUU HYJTIO HEM3BECTHBIX
Ha MpYPaBHUBAHUM HY/TIO CBOOOHBIX UIEHOB
+Ha 1nocJie0BaTe/IbHOM UCK/THOUeHUN HEM3BECTHBIX CUCTEMBbI
Ha MpYPaBHUBAHUM HYJ/TI0 HEM3BECTHBIX M CBOOO/THBIX U/IEHOB
K kakomy Bujy npeo0pa3yet cucTeMy ypaBHeHHi metoj I'aycca?
+K CHCTeMe C TPeyroJbHOW MaTpULIen
K CMCTeMe C KBa/IpaTHOU MaTpHLieun
K CMCTeMe CO CTPOYHOM MaTpulier
K CHCTeMe CO CTOJIOI[OBOM MaTpHlieid
Ha xakwue gBa 3Tana aenurcsa Mmetroj I'aycca?
Noc/e0BaTe/TbHOE UCK/IF0UEHVE HEU3BECTHBIX U NPUPaBHUBAHKE UX HYJTO
roc/efioBaTe/TlbHOe UCK/IF0UeHNe YPaBHEeHWU U IPUPAaBHUBAHUE UX HYJIIO
+110C/IeJ0BaTe/IbHOE UCK/TFOUeHe HEM3BECTHBIX U HaXOXKeHHe HeN3BeCTHBIX.
roc/eioBaTeTbHOe UCK/IF0UeHNe HeU3BEeCTHBIX U MCK/IKOUeHHe YpaBHEHUM
K xakomy Bu/ly IpUBOJSATCS JIMHeHbIe YPABHEHNsI PU PellleHHH CUCTeMbI METOA0M
NMpOCTOH uTepauum?
+Heu3BeCTHasl paBHa OCTa/IbHOW YaCTh ypaBHEHUS
HeW3BeCTHAsi PaBHA HYJIIO
OCTa/IbHasi YaCTb YPAaBHEHUSI PABHA HYJTIO
HeW3BeCTHAs U OCTajlbHasi YaCTb YPaBHEHUSI PABHbI HYJIHO
B uem 3ak/mouaercs MmeToj 3eljiena?
+Ha KaXXJOM 1lIare Mpy BbIYMCIEHUHA YUUTBIBAIOTCS YrKe MOTyUYeHHbIe 3HaUeHUs
TepeMeHHbIX
Ha KaXJOM Llare Mpy BbIYMCIEHUU TepeMeHHbIe TIPUPaBHUBAIOTCS HYJTHO
Ha Ka)X/IOM 111are TIpy BbIYMC/IEHWY TI0/TyUaroT BCe MepeMeHHbIe
Ha KaX/IOM 111are TPy BbIYMC/IEHUN TlepeMeHHble TIPMPaBHUBAIOT OCTa/IbHOU YaCcTH
ypaBHEHUSI
Kak o003HauaeTcst efMHUYHASA MaTpUIa?
A
B
C
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+E

Kakoi pyHkipeii M0)XHO pemiuTh cucreMy ypaBHeHui B MathCAD?

given
+find
cspline
interp

Tab/mna 6 — Kputepuu oneHKH ¢()oOpMHPOBAHHOCTH KOMITETEeHITHI

Kop u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HavMeHOBaHUe (4acTv KOMOETeHLMN)
VMHJUKaTopa Ha 6a30BOM YpOBHE Ha MOBbIIIEHHOM YPOBHE
JIOCTYOKeHUsT COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHL[UH (YaCTH | «y[OB/IETBOPUTE/ILHO» «XOpOLLO» «OT/INYHO»
KOMIIeTeHLUN) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0a/la | MakCHMasibHOTO Oasiia MaKCHUMaJIbHOTO Oasia
NA-1yk-1. CrypeHT CrypeHT CTyZeHT AeMOHCTpUpyeT
AHanusupyet J€eMOHCTPUPYET 3HaHUe: JIeMOHCTPUDPYET OTJIMYHOE 3HaHUeE:
po0JIeMHYIO OCHOBHBIX METO/IOB XOpolllee 3HaHue: OCHOBHBIX METO/IOB

CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTaBJISIFOLME U
CBSI3U MEXAY HUMHU

NA-2yk.1.
Ocy1ecTB/isieT NOUCK
BapUaHTOB pelleHus
MOCTaB/I€HHOMN
po6IeMHOM
CUTYallM{ Ha OCHOBE
JIOCTYTTHBIX
HMCTOUHUKOB
rH(opMaru

N-3yk-1.
Onpepensietr B
paMKax BbIOpaHHOTO
aZropyuTMa BOTIPOCHI
(3agaun),
noJijiexxariye
Jla/TbHeMIIen
pa3paborTke.
[MpepsiaraeT crioco6bl
WX pellleHus
M,ﬂ‘h’[Koc-l
PaspabaTbiBaet
TNepCrieKTUBHbIE
T/1aHbl U TEXHOJIOTUU
B 0bs1acTH
MeXaHU3aluu U
aBTOMAaTH3aLUU
TPOLIeCCOB B
CeNIbCKOXO03SIICTBEHH
OU OpraHu3saluu

pelLleHusl CUCTeM
JIMHEUHBIX YpaBHEHUM;
NPSIMBIX U
WTepaljMOHHbIX
MeTOZI0B; MeTO/I0B
layca; 3etigens,
TPOCTOM HTepaluy;
MaTpUUHOTO METOJa;
METOZIOB peLleHus B
MathCAD;
CTYZIeHT MOXKeT:
aHa/IM3MPOBaTh
TIpo0JIeMHYO
CUTYaLMIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLIME U CBSI3U
MeX/y HUMU;
OCYIL[eCTBJISATh TIOMCK
BapUaHTOB pelleHNs
M0CTaB/IEHHOU
npo06/IeMHOM CUTyaluu
Ha OCHOBe [JOCTYTIHBIX
VCTOYHUKOB
vH(popMaLy;
orpeieNiATh B paMKax
BbIOPAHHOTO
aJIrOpUT™Ma BOITIPOCHI,
noJijiexariye
JlaJIbHeUIIen
pa3paboTke;
pa3pabarbiBaTh
nepCcrieKTUBHbIE 1J1aHbl
Y TEXHOJIOTUH B

obsactu MeXaHH3all1n

OCHOBHBIX METO/IOB
pelLleHUst CUCTeM
JIMHENHBIX YDPaBHEHUI;
TIPSIMBIX U
UTepaLviOHHBIX
MeTO/I0B; METO/I0B
layca; 3eligens,
MPOCTOW UTepaLyy;
MaTpUYHOTO METO/Ia;
METO/IOB peLleHus B
MathCAD;
CTY/IeHT MOXXeT
CaMOCTOSITe/IbHO:
aHaJIM3UPOBaTh
nIpo0JIeMHYO
CUTYaLMIO KaK
CHUCTEMY, BBISIBIISIS ee
COCTaBJISIFOILIE U
CBSI3U MEXK[y HAMH;
OCYILL[eCTBJISITh TIOMCK
BapHaHTOB pellIeHus
M0CTaBJ/IEHHOU
npo0JIeMHOM CUTYaluH
Ha OCHOBe [IOCTYTIHBIX
HCTOUHHUKOB
vH(popMaLy;
OTpeZiesIsiTh B paMKax
BbIOPAHHOTO
a/IrTOpPUTMa BOITPOCHI,
roJjjiexaliye
JlaJIbHeuIIen
pa3paboTke;
pa3pabarbiBaTh
TNepCreKTUBHbIE T71aHbI

pellIeHHs] CUCTeM JTMHEMHbIX
ypaBHEHU; TIPSIMbBIX U
WUTEPALIMOHHBIX METOZIOB;
MeTozoB ["ayca; 3elizens,
TPOCTOM HTepaluy;
MaTPUYHOTO METO/Ia;
METO/IOB peIlleH!Us B
MathCAD;
CTYZIeHT CITOCOOeH C
BBICOKOM CTeIeHbI0
CaMOCTOSITe/TbHOCTH
aHa/IM3UPOBaTh
NpO0JIEMHYIO CUTYaLIHI0
KaK CUCTeMY, BbISIBJISISI ee
COCTaBJISIFOIIUE U CBS3U
MeX1y HUMU;
OCYIL[eCTBJISITh TIOUCK
BapUaHTOB pellleHus
MOCTaB/IEHHOU
NpoO/IeMHOM CUTYal[UU Ha
OCHOBE JIOCTYITHBIX
HMCTOYHUKOB WHGOpMAI[WH;
OTIpe/eNIATh B paMKax
BBIOpAHHOTO a/ITOPUTMa
BOTIPOCHI, TIO/[/TeKAlI[He
JanbHelIiel pa3paboTke;
pa3pabatbIBaTh
MepCrieKTUBHbBIE TI/IAHbI U
TEXHOJIOTHH B 00/1aCTH
MeXaHU3aluH U
aBTOMaTH3aIUX TIPOIIeCCOB
B CeJIbCKOX0351CTBeHHOU
OpraHu3aluu
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W aBTOMAaTHU3adL1A H TeXHOJIOT'MH B
npoLneccoB B obsactu MeXaHHU3all1un
CeMbCKOXO035ICTBEHHOM U aBpTOMaTH3anu
OpraHu3aLuu TPOLIECCOB B
CeJIbCKOXO35IMCTBeHHOU
opraHu3saLuu
Mopyns 5. «Pemienue cucremM HeJIMHEUHBIX YPAaBHEHUMN»

KomvnbioTepHoe TectupoBaHue (TCK)
Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema u Haxcmume KHONKy «oasnee»

Merto/, He IPUMEHAIOLINKCSA NPU PellIeHUH CUCTeM He/IMHeNHbIX YpaBHeHUM:
MeTO/| IPOCTOM UTepaLun
MeTo/| SIkoOraHa
rpaZilueHTHbIN MEeTO/
+MeTOo/] TI0JIOBUHHOT'O JieJIeHusI
UTo AesiaeT Mo/CTAaHOBKA PeIlieHNs B CHCTeMY HeJIMHeHHbIX YPAaBHEHH?
+o0pailrjaeT uX B paBeHCTBO
TIpUpaBHUBAET UX K HYJIIO
TIpUpaBHUBAET K HYJIIO pellleHre
TIpUpaBHUBAaET BCe HEU3BECTHbIE
Kak ¢opmyupyercs uTepaljuOHHbIA MPOLIECC MeTO/ja MPOCTOU UTepanumn?
pellieHHe Ha C/e/lytollei uTepaliii PaBHO PelleHuI0 Ha Mpeblayliei UTepaluu
TUTFOC OIVH
pelilieHHe Ha C/e/lyrollei uTepaliii PaBHO PelleHuI0 Ha MpebiAyliei UTepaluu
MUHYC O/IUH
pellieHre Ha Cae/lytollei utepalii paBHO (YHKLMY Ha 3TOW UTepaLyu
+pellieHre Ha CJielyIolIei UTepaliui paBHO (PYyHKLIMY Ha MpebIAylLeil UTepaluu
OieMeHTHI MaTpULbI SIKOOH MPH pelIeHu CUCTeM He/IMHeHHBIX yPaBHeHHI:
+TIPOM3BO/HBIE OT BCeX (DYHKIIMM 110 BCeM KOOp/[HaTaM
(GYHKI[MM B TOUKaX KOOpAWHAT
T0JIO>KWTE/bHbIE 3HAaUeHUs (PYHKLIUN
OTpULiaTe/IbHble 3HaUeHUsT (PYHKLUM
Ilpu KakoM yC/10BMH CXOAUTCA UTEPAlMOHHBIN MPOLecC MeTo/ja MPOCTOH UTepaniu?
+ecyii HopMa SIkoOraHa MeHblIle e JUHULIBI
ecyii HopMa SIkoOraHa 0oJIbIle eUHHLIBI
ecyii HopMa fIkoOraHa paBHa eIMHHLIBI
ec/ii HopMa IkoOuaHa MoIoKUTe TbHa
Yemy paBHa HopMa SIkoOHaHa B HAYA/IbHOW TOUKe?
eIHMLIe
+HY/IIO0
IBYM
Tpem
Ilpu noucke BcrioMorarte/abHbIX K03()(HUILIEeHTOB YTO Je/1aeTcsi ¢ MaTpuiei fIkoou?
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OHa MPHPaBHUBAETCS K HYJIIO

OHa TPAHCIIOHUPYETCH

+0Ha obparrjaercs

OHa CUMMeTpUPYeTCst
B kakou psaj ucnosib3yercs pasjioxkeHue B meroae Hrorona?

+B psg Teunopa

B psiJ, MaksiopeHa

B 3HaKOuepeAyHIUNCS psijl

B CTerleHHOM psifi
YTo penaroT ¢ ypaBHeHUMsAMH B MeToje HioToHa?

+/IMaHEpPU3YIOT

BO3BOJAT B KBaJpar

BO3BOJAT B Ky0

J0rapu(pMHUpYIOT
YTo0bI HaliTH pemienne Meto oM HroToHa, HeoOxouMo:

+uT00BI MaTpUIla SIKOOH OblTa He BRIPOXKJEHA

yToOBI MaTpHiia SIKoOH OblIa paBHa e JUHUYHOMN

YTOOBI OTIpe/ie/TUTe/ b MaTpULIbI SIKOOU OB 60/bille e IMHHULIBI

YTOOBI OTTpe/ie/TUTe/ b MaTpULIbl SIKOOU ObI/T MeHbIIIe eMHULIB]
Kaxap1ii mar uTepaliioHHOro npoijecca merojjom HioToHa cocTouT M3:

TIpPUPaBHUBAHKUS UCXOIHOW CUCTEMBI K HYJIIO

TIPUPaBHUBAHUS UCXOIHOM CUCTEMBI K eZIUHULIE

+pelilieHus1 IMHEMHOW CUCTeMBbI

TIPUPaBHUBAHKS UCXOJHOM CUCTEMbI K MUHYC e[JUHHLIe
Ilpu KakoM yC/I0BUM MpeKpalaeTcs WTepanuoHHbIN nporjecc MeroaoM HioToHa?

+pa3HOCTb MEXAY PelLleHUsIMU Ha JJaHHOM U MpeIbIAYIel uTepalysx 1o MOY/IHO
MeHblIIIe 33/JaHHON TUOYHOCTU

Pa3HOCTh MEX/y PellleHUsIMU Ha JJaHHOM U MpeJbIAyITiel uTeparysx 1Mo MOJYJ/I0
MeHblIIIe eUHUITbI

Pa3HOCTh MEX/1y PellleHUs MU Ha JJaHHOM U MpeJbIAyIliei uTepaiysx mo MOZYJ/I0
0oJIbIIIe 3aJAHHOM THOYHOCTU

Pa3HOCTh MEX/y PellleHUsIMU Ha JJaHHOM U MpeJbIAyIIel uTeparysx 1o MOy /IO
OoJbIIIe HY IS
Kakyw ¢pynkuuro MathCAD Mo0xHO UCNI0/1530BaTh NMPHU PellieHuU CUCTeM
He/INHeNHbIX yPaBHEHUU?

+Find

Root

Cspline

Interp
C yero HAUMHAETCA MOKMCK PellleHUs1 CHCTeMbl He/IMHEHHBIX YPaBHEeHUH ?

+C 3a7laHHs] Haua/TbHbIX TTPUO/IKeHUH

C MpYpaBHUBAHUS YpPaBHEHUM HYJTHO

C MpYpaBHUBAHUS YpaBHEHUM e/IMHULIE

C IpYpaBHUBAHUS YPaBHEHUU MUHYC eJUHULe
Kak minyTcsa MHO)KeCTBeHHbIe KOPHU HeJTUHEUHbIX YPaBHeHUM ?

+3a/Ial0TCsA ApyTre Haya/lbHble PUO/IKeHUs
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3a/Ial0TCsl HauasbHble PUOIKeHNsT paBHbIe HYJIIO
3a/Ial0TCsl HauasbHble PUOIKeHUsT O0Ibiiie HYJIs
3a/Ial0TCS HauasbHble IPUOKeHNsI MeHbllie HYJIs
Kak npoBepuTh NPaBUWIHLHOCTH HAli/ICHHOI'0 PellleHUsl CUCTeMbI HeJTHHeHHBIX

yPaBHEeHUH?

TIPY TIO/ICTAaHOBKE PeIlleHUs — 3HauUeHUs] YpPaBHEHUM CTaHOBSITCS Oosblile HY /IS

TIPYU MO/ CTaHOBKE pellleHus1 — 3HaUeHUs] YpaBHEHU CTaHOBSATCS MeHbIIIe HYJIs

+TIpU TI0/ICTAaHOBKeE pellleHus1 — ypaBHeHHs1 00palllatoTcs B paBeHCTBa

TIPU MO/ CTaHOBKE pellleHus1 — 3HaUeHUs] ypaBHeHHUW CTaHOBSITCSI MeHbIIIe eJUHULIbI
Korja npekpainaioTcsa urepanus NMpU peilieHUU cucTeM ypaBHeHud B MathCAD?

+BCe KOPHH Ha JJaHHOW U MpeAblayllleld uTepaljii He YTOUHSIFOTCS

BCe KOPHU PaBHbI HYJIIO

BCe KOPHH 0O0JIbIIIe HYJIS

BCEe KOPHU MeHbIIIe HYJIs
Yro npoucxoauT ¢ MaTpuiieid SIKoOU nMpu moucke pemieHUusi CHCTeM ypPaBHeHH#H ?

ee orpe/ie/iiTesib IPUPAaBHUBAETCS K HYJIO

ee oripe/ie/iiTe b IPUPaBHUBAETCA K eJUHUL[E

ee orpe/ie/iiTesib IPUPaBHUBAETCSA K MUHYC eJJUHULIe

+0Ha obparrjaercs
Yemy paBHbI nonipaBku B MeTo/e Hbl0TOHA Ha Ka)kA0M LIare urepanuu?

+TIpour3BeieHrt0 00paTHOM MaTpulibl Ik0OU Ha BEKTOp 3HaueHUM (PyHKLIUN

cymMme oOpaTHOM MaTpHIlbl IKOOHM 1 3HaueHMM HYHKIAN

Pa3HOCTH 00paTHOM MaTpHIbl IKOOHM 1 3HaUeHMI QYHKI[AN
3jIeMeHTaM 00paTHOI MaTpHIbI SIKOOU

Tabomna 7 — Kpurepuu oneHKH ¢(h)opMHPOBAaHHOCTH KOMITETEHITHI

Kozg u Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTU KOMIIETEHL[UN
HavMeHOBaHHe (uacTu KOMMeTeHLWH)
WHMUKaTopa Ha 6a30BOM YpOBHe Ha IMOBBILLIEHHOM YPOBHE
JOCTYOKeHUsT COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIETEeHL[UH (YaCTH | «y[OB/I€TBOPUTEILHO» «XOPOLIO» «OTJIMYHO»
KOMITIeTEeHI[1H) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasiyla | MakCHMMasbHOro Oasia MaKCUMaJIbHOr0 6asia
NA-1yk-1. CryzeHt CryzeHt CTyZleHT JeMOHCTpUpyeT
AHanusupyer JIeMOHCTpUpYeT JIeMOHCTpUPYeT OTJINYHOE 3HaHUe:
po0JIeMHYO 3HaHUe: XOpolllee 3HaHUe: OCHOBHBIX METO/IOB

CUTYaLUI0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJIIOLIMe U
CBSI3U MEXy HUMU

NO-2yk-1.
Ocy1ecTByisieT NOUCK
BapUaHTOB pelleHNs

OCHOBHBIX METO/IOB
pellieHus: CUCTeM
HeJTMHeNHbIX
ypaBHEHUH;
WTepalMOHHbIX
MeTO/I0B; METO/IOB
TPOCTOM UTepaluu 1

OCHOBHBIX METO/IOB
pellieHusi CUCTeM
HeJTMHeNWHbIX
ypaBHEHUH;
WTepalMOHHbIX
MeTO/I0B; METO/IOB
MPOCTOM WUTepaluu 1

pelleHusi CUCTeM
He/IMHeNHBIX yPaBHEHUM;
VTepaLMOHHbIX METO/I0B;
MeTOZ0B MPOCTOU
vrepauyu ¥ HeloToHa;
MaTpully SIKoOu; moHsATHe
CXOZUMOCTH

MOCTaB/I€HHON HrroToHa; MatpuLly HrroToHa; Matpuiy WTepaLMiOHHOr0 MPOLecca;
rpo6ieMHON SkobOu; roHsITHE Skobu; roHATHE MeTO/IOB pelleHusl B
CUTYyaLlMU Ha OCHOBe CXOZIUMOCTH CXOZIUMOCTH MathCAD;
JIOCTYITHBIX VTepaLjiOHHOI 0 VTepaLMOHHOr 0 CTYZIeHT CIIoCO0eH ¢
HWCTOYHUKOB TrpoLiecca; MeToZ|0B TrpoL{ecca; MeTO/I0B BBICOKOH CTeleHbI0
vH(opMaluu pemieHus B MathCAD; | peienus B MathCAD; CaMOCTOSITeJIbHOCTH
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NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOTO
aJIrOPUTMa BOTIPOCHI
(3agaun),
To/|jiesKaliue
Jla/TIbHeMIIen
pa3paboTke.
[Tpepyiaraet criocoObl
WX peLleHUs
N O-1nxoc-1
Pa3pabatbiBaeT
MepCIIeKTUBHbBIE
T/IaHBI ¥ TEXHOJIOTUU
B 0bO/acTH
MeXaHHU3al[uu U
aBTOMaTHU3aLUU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHu3aiyu

CTYZIEHT MOXKET:
aHa/IM3KUPOBaTh
npo0IeMHYO
CUTYaLUIO KaK
CHCTEMY, BBISIB/ISS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYILIeCTBJISITh TIOUCK
BapUaHTOB PelleHHUsI
NOCTaB/IeHHOM
npo0/IeMHOM CUTyaluH
Ha OCHOBe [JOCTYTTHbIX
HMCTOYHUKOB
vH(opMaluu;
OTIpe/IeNIATh B paMKax
BBIOpAaHHOTO
aJICOPUTMa BOTIPOCHI,
roJijiexariye
JlaJIbHeMIIen
pa3paboTke;

pa3pabarbiBaTh
MepCrieKTUBHbIE TIaHbI
Y TEXHOJIOTUU B
00/1aCTH MeXaHU3aLMU
Y aBTOMaTU3aLun
TIPOIIECCOB B
CeTbCKOXO0351MCTBEHHOM
OpraHu3al|uu

CTY/IEHT MOXET
CaMOCTOSITe/TbHO:
aHAJTM3UPOBATh
TIPOOIEMHYTO
CHUTYaLUI0 KaK
CUCTeMY, BBISIBJISIS ee
COCTABJISIIOIIHE U
CBSI3U MEXXIy HUMU;
OCYIIeCTBJISITh TIOMCK
BapUaHTOB peLlIeHUs
MOCTaB/I€HHOU
TIPOOJIEMHOM CUTYyaIUH
Ha OCHOBE /IOCTYTIHBIX
HCTOYHUKOB
vH(opMaLuy;
OTIpe/ieNiATh B paMKax
BBIOPaHHOTO
aJICOPUTMa BOTIPOCHI,
TIOZ/IeKale
Jla/TbHeMIIen
pa3paboTKe;
pa3pabaThIBaTh
MepCIIeKTUBHBIE TIaHbI
Y TeXHOJIOTHH B
00J1aCcTH MeXaHU3al[uH
Y aBTOMaTU3aLun
TIPOIIECCOB B
CeMbCKOX035ICTBEHHOM
OpraHu3alu

aHa/TM3UPOBATh
Npo6/IeMHYIO CUTYaLIHIO
KaK CUCTEMY, BBISIBJISIS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIleHHUs
MOCTaB/IEHHOU
Npo0JIEMHOM CHUTYaI[UH Ha
OCHOBE JJOCTYITHBIX
HCTOYHUKOB UH(OPMAILIH;
OTIpejiesiATh B paMKax
BBIOPAHHOTO aNrOpUTMa
BOTIPOCHI, TIO/|/Te)Kaliie
JanbHellei pa3paboTke;
pa3pabaTbIBaTh
MePCIeKTUBHbIE T/IaHbI U
TeXHOJIOTHH B 00/1acTH
MeXaHHW3aluKi U
aBTOMaTU3aLUX TIPOLIeCCOB
B CeJIbCKOX0351CTBeHHOU
OpraHu3alu

Mopayas 6.

«/IuHeliHOe NPOrpaMMHUPOBaHUE»

KomvmnsbroTepHoe TectupoBanue (TCK)
Bbibepume o0uH npasuabHbIll 8ApUAHM 0Meema u Hadcmume KHONKY «odajnee»

JIuHeHHOEe MPOrpaMMHPOBaHUE 3TO:
+pa3zen MaTeMaTUKU
paszies1 GU3UKU
paszes1 371eKTPOTeXHUKU
paszes MexaHuKu
Yem 3aHMMAaeTCsl IMHEMHOe NIPOorpaMMupoBaHue?
+pellleHreM TaKUX 33/lay Ha OThICKaHWe HauOOJIBIIUX W HAaMMEHBIINX 3HAueHWH,
[T KOTOPBIX MeTO/bl MaTeMaTU4YeCKOI'o aHa/In3a OKa3bIBatOTCSl HEIIPUTOJAHbIMU
TTOMCKOM JIOKAJ/IbHBIX 3KCTPEMYMOB (DYHKLIUU
TOUCKOM T/1I006a/TbHBIX 9KCTPEMYMOB (DYHKLIUA
TIOMCKOM KOPHel ypaBHeHUU
dopmMy/IMPOBKaA 3a/fauMl IMHEUHOI0 NPOrPpaMMHPOBAHUSA:
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+HaWTU pellieHWe, KOTOpoe obecrieurBaeT MUHUMYM 1ieJieBOM (PYHKLIMU C yueToM
JIMHEMHOU CUCTeMbl OTpaHUYeHU N

HaWTH Lie/ieByt0 (QYHKLMIO

pelInTb CUCTEMY JIMHEUHBIX OrPaHUYeHUN

COCTaBUThb CUCTEMY JIMHEHMHBIX OTPaHUYeHUN
Kak Ha3biBaercsi (yHKHMs, 3KCTPeMyM KOTOpPOW MIIeTCsl B 3ajauye JIMHEHHOro
NnporpaMMupoOBaHus?

MCKOMas

VCXOHast

CrJIa)KuBaroLas

t1e/1eBast
Kak Ha3pIBaeTcs cucTeMa JIMHeHHbIX YpaBHeHMM B 3ajauye JIMHEHMHOTro
NporpaMmmMupoBaHuAa?

+crcTeMa OrpaHAYeHu

MCXO/{Hasl CUCTeMa

MCKOMas CUCTeMa

obOpartHas cucTema
JiBe 4yacTH, Ha KOTOpbIe Je/JATCA HeM3BeCTHbIe NMPH PpelleHNH 3a/]aud JTMHEeHHOro
NMpOrpaMMHUPOBAHMA:

TM0JIOXKUTEJ/IbHbIE Y OTpULaTeTbHbIe

+0a3ucHbIe U He Oa3uCHbIe

1]e/ble U APOOHbBIE

TOUHBIe U TIPUOIVPKeHHbBIe
Kak Ha3bpIBaeTci COBOKYIIHOCTb HEHM3BeCTHbIX B  3ajaue JIMHEHHOro
NporpaMmMupoBaHuAa?

pellieHue

+06a3uc

OMOpHasi TOUKa

VCXO/JHbIE JaHHbIe
Ec/1u NpUHATBH, UTO BCe CBO0OJHbIE HEM3BeCTHbIE PAaBHBI HYJIIO, TO:

+0CTaBIIIMeCs HeU3BeCTHbIe PaBHbI Oa3uCy

OCTaBILIKeCs HEU3BEeCTHBIE TOXKE PAaBHBI HYJTHO

OCTaBILIYeCs] HeU3BeCTHbIE PABHbI KCXOIHbIM

OCTaBILIMeCs HeU3BeCTHbIe PaBHbI NTpeiblAYIIUM Her3BeCTHBIM
Kakoe yc/ioBue JO/DKHO BBINO/JHATHCA NPU Tepexofie 0T OAHOro 0a3uca K Apyromy
NPH NOMCKe MUHUMYMa?

+HOBO€ 3HaueHue Lie/IeBOU (PYHKLIMH JO/DKHO YMEHbLIAThCS

Her3BeCTHbIe [JOJDKHBI YMeHbIIAaTbCS

Her3BeCTHbIe [JOJDKHBI YBeJIMUMBaThCS

HOBOe 3HaueHue 1]e/1eBOM (PYHKIIUU [TO/DKHO YBeJTUUUBAThCS
YTo NpoMCXOUT MPH MEepexoje 0T OJHOro 6a3uca K Apyromy?

+yaneHue U3 UCXOAHOro Oa3uca OAHON U3 HEeM3BECTHBIX U BBe/leHHsI BMECTO Hee
Kakou-mbo ciieyroleit CBo001HOM Hen3BeCTHOM

npUpaBHUBaHKeE K HYJTIO 0a3UCHBIX HEU3BECTHBIX

NpUpaBHMBaHKeE K HYJIt0 He 6a3UCHBIX HeHW3BeCTHBIX

NprpaBHUBaHKeE K HYJIIO 1jefieBor (QyHKLUN
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YTo NPpOMCXOAUT HA KaXK/|OM 3Tamne npeodpa3oBaHus?

+Pe3y/ibTaTOM Ka)K[Oro OdepefHOr0 IJTara IpeoOpa3oBaHUsl SIB/SETCS HOBBIN
6a3uc ¥ COOTBeTCTBYIOILIee eMy Oa3ucHOe pellieHue U 1jesieBasi QyHKIUS

NpYpaBHUBAHKE K HY/TH0 0a3rCHBIX HeM3BEeCTHBIX

NpYpaBHUBAHKE K HY/TIO0 He 6a3UCHBIX HeU3BEeCTHBIX

NpUpaBHUBaHKeE K HYJIIO 1jefieBor (QyHKLUN
CumMiuiekc-MeToj; — 3TO:

+MeTO/| 10C/1e0BaTeIbHOTO yIyUllleHrs I1/1aHa

MeTO/, TIJIaHUPOBaHHUS

MeTO/], pelleHUs1 CUCTEM YpaBHEHUU

MeTOJ, pellleHUs] HeJTMHEeWHbIX YpaBHEeHUM
B Kakom npu/ioKeHMH peasin30BaH CUMILJIEKC-MeTo/?

Word

+Excel

Power Point

Access
KakuM  MeT0/j0M MO)XHO peliuTh 3ajauyy JIMHEHHOr0 MPOrpaMMHpPOBaHUA B
MathCAD?

+MeTo/[0M epebopa

C ucrosb3oBaHueM 6/10ka Given-Find

C ucnoJsib3oBaHueM ¢GyHKIMU Root

C ucrnoJsib3oBaHueM (yHKIMU Regress
Kakum omneparopomM MOXHO 3anucaTb orpaHuyeHue X 3HaueHueMm 100 gas aByx
napaMeTrpoB ¢l u c2 mpu pellleHUM 33/iau¥ JIMHEHHOro NMpPorpaMMHpOBaHUA B
MathCAD?

+Xe1,2:=if[(-c1+-c2)<100, Xc1,2,0]

Xec1,c2= 100

Xcl,c2>]—00

Xcl,c2<]—00
Kakou omeparop onpeje/isieT MaKCMMa/ibHOe 3HayeHre maccuBa Y B MathCAD?

Given (Y)

Root(Y)

Regress(Y)

+max(Y)
Kakou omeparop onpejesisieT MMHMMa/IbHOe 3HaueHue maccuBa Y B MathCAD?

Given (Y)

Root(Y)

Regress(Y)

+min(Y)
UTo ucnob3yoT 1 pasMelleHus nepemeHHbix B Excel?

+4erKn

CTOJIOIBI

CTPOKH

3anucu
B kKakoe MeHH Heo0X0AMMO 3aliTH TMPH pelleHHH 3aJadydl JIHHEHHOro
nporpamMupoBanusn B Excel?
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+Cepsuc/ITouck peuenus

OxkHoO
[annbie
BcraBka

Merto/, IpUMEHAIOLIMIACS NPH PellleHNH 3aa4 ITMHEHHOT0 MPOrpaMMHPOBaHUS:
+CHUMILIEKC-MeTO/|
0a3MCHBIA METO/I
roc/iefioBaTeIbHbINA METO/
pa3peliarolivi MeTo/

Tab/mna 8 — Kpurepuu oneHKH ¢()opMHPOBAHHOCTH KOMITETE€HI[HI

Kop n Kpurepuu ouieHuBaHus C)OPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHue (yacTH KOMIIeTeHL1N)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
AOCTHKeHUs COOTBETCTBYeT OLIeHKe | COOTBeTCTBYeT OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIIeTeHLIMH (YaCTH | «y/0BJIETBOPUTE/IHHO» «XOpOLLO» «OTJINYHO»
KOMIIeTEeHL[H) 50-64% ot 65-85% oT 86-100% ot
MaKCUMaJIbHOTO Oasiyla | MakCHMMasabHOro Oasia MaKCUMaJibHOTO Oasiia
NA-1yk-. CryzeHt CryzeHt CTyzeHT JeMOHCTpUpYyeT
AHanusupyet JleMOHCTPUPYET JeMOHCTPUPYET OT/INYHOE 3HaHUue:
npobeMHy10 3HaHUe: XOpollee 3HaHHe: OCHOBHBIX METO/|0B

CUTYaLMIO KaK
CHCTeMY, BBISIBJISIS ee
COCTaBJISIIOLME U
CBSI3U MEXXIy HUMU

N-2yk-1.
OcymecTByisieT NOUCK
BapUaHTOB peLleHMUs
MOCTaB/I€HHON
rpo6ieMHOM
CUTYyaIy Ha OCHOBE
JIOCTYTIHBIX
HMCTOYHUKOB
vH(popMaLr
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCHI
(3apmaun),
To/jjiexaliue
JlaIbHeUIIen
pa3paboTke.
[Mpepyiaraet criocoObl
WX peLleHUs

OCHOBHBIX METO/IOB
pelLleHus 3a/jauun
JIMHEHWHOT 0
MTPOrpaMMUPOBaHUS,
METO/IOB COCTaB/IeHUsI
LenieBor (yHKLNH;
noHsTUs 6a3uca u
CBOOOHBIX
HEW3BeCTHBIX;
CUMITJIEKC-MeTO/Ia;
METO/IOB pellleH!Us B
MathCAD u Excel;
CTYJI€HT MOXET:
aHa/TM3UPOBaTh
npo0IeEMHYIO
CUTYaLUI0 KaK
CUCTEMY, BBISBJISIS €e
COCTABJISIFOIIE U CBSI3U
MEXy HUMM;
OCYIIL[eCTBJISATh TIOUCK
BapUAHTOB pellleHus
MOCTaBIeHHOMN
TIPOOIEMHOM CUTYyaIUU

OCHOBHBIX METO/IOB
pelleHus 3aJjauun
JIMTHEeHHOT 0
TpOrpaMMHPOBaHMUS,
METOZIOB COCTaBJIEHUS
1jefieBoM (yHKIUY;
TOHATUS Oa3uca u
CBOOOHBIX
HEU3BECTHBIX;
CHUMIL/IEKC-MEeTO/1a;
METO/IOB pellleHuUs B
MathCAD u Excel;

CTYJIeHT MOXKET
CaMOCTOSATEJTBHO:
aHA/TU3UPOBATh
npo6JieMHY 0
CUTYAaLIMIO KaK
CHUCTEMY, BBISIBIISIS €e
COCTaBJISIOLIHE U
CBSI3U MEXXy HUMU;
OCYILIECTBJISATh TIOMCK
BapUaHTOB pelleHus

pelleHus 3aJjaun
JINHEHHOT 0
TIPOrpaMMUPOBaHUS,
METO/IOB COCTaBJIeHHSI
LiesieBor (QyHKLIMY;
MOHATHUSA 0a3uca u
CBOOO/IHBIX HEH3BECTHBIX;
CUMILIEKC-MEeTO/1a;
METOZIOB PeIlleHus B
MathCAD u Excel;
CTYZIeHT CIoCcO0eH ¢
BBICOKOH CTeNeHbI0
CaMOCTOSITe/IbHOCTH
aHa/IM3UPOBATh
NIPO0JIEMHYIO CUTYALIUI0
KaK CUCTEMY, BBISIBJISIS ee
COCTaBJISIFOIIME U CBSI3U
MEXTy HUMU;
OCYIL[eCTB/ISATh TIOMUCK
BapUaHTOB PelleHuUs
IOCTaB/IEHHOU
1po0JIeMHOM CHUTYaI[UM Ha
OCHOBE JJOCTYITHBIX

N-1nkoc-1 Ha OCHOBE JI0CTYITHbIX MOCTaB/I€HHOU HCTOYHUKOB MH(bOpMaLny;
PaspabaTbiBaet VICTOUHVKOB npobJieMHOM CUTyaLuu orpeiesisiTb B paMKax
NepCIrieKTUBHbIE yuHopMaLy; Ha OCHOBE JIOCTYITHBIX BBIOPaHHOTO anropyUTMa

TIJIaHbl U TEXHOJIOTMM | ONpeJensTh B paMKax HMICTOUYHUKOB BOIIPOCHI, TIO/I/IeXKallue

B o0OmacTu BLIOPAHHOTO vHbopMaluy; JanbHeuiei pa3paboTke;
MexaHU3aLuu U aJIrOpUTMa BOIIPOCHI, OInpefiesisiTb B paMKax pa3pabaTbiBaTh
aBTOMAaTH3aLiu noZiIeXxargume BBIOPaHHOTO TIepPCIIeKTUBHBIE II7IaHbI U
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TIPOL{eCCOB B JanbHenIIen aJIropyuTMa BOIIPOCHI, TeXHOJIOTHU B 00/1acTu
CebCKOXO035IMCTBEHH pa3paboTke; THoZJIesKallue MexaHH3al1u U
Ol OpraHu3aLyu pa3pabaTbiBaTh JanbHenIen aBTOMaTH3aLuu [poLecCoB
TIepCrieKTUBHbIE T171aHbl pa3paboTke; B Ce/IbCKOXO03sIICTBEHHOU
Y TEXHOJIOTUU B pa3pabaTbiBaTh opraHusaLuu
00s1acTV MexaHu3aluy | TIepcrieKTUBHBbIE T1aHbl
Y aBTOMaTH3alun Y TEXHOJIOTHH B
TIPOLIeCCOB B obs1acTy MexaHU3aLu
CeJIbCKOXO035ICTBEeHHOU Y aBTOMaTU3aluu
OpraHu3aLuu TIPOLIeCCOB B
CeJIbCKOXO035IMCTBEHHOU
OpraHu3aLuu
Mopayas 7. «ITouck muauMyMa GyHKIIMHU OAHON NepeMeHHON»

KomnblorepHoe TectupoBanue (TCK)
Bblbepume 00uH npasuibHbIl 6APUAHM OMeemda U Hax3cmume KHONKY «od/ee»

IToyeMy B TOUKax 3KCTPeMyMOB (PpyHKIIUM IPOU3BOAHASA PaBHA HY/II0?
+yTO0/1 KacaTe/lbHOU paBeH HYJIH0
(yHKLIMS paBHA HYJIIO
(YHKLMSI MaKCMMaJlbHa
(GYyHKLMST MUHMMaJIbHa
YT0 MOXXHO CAie/IaTh, YTOObI BMECT0 MAaKCUMyMa UCKAaTh MUHUMYM (yHKIun?
+TIOMeHSTh 3HaK (PyHKLMU
MIPUPABHATH (QYHKLUIO HYJIFO
MIPUPaBHATH NIPOM3BOJHYIO HYJIHO
TIPOCYMMHPOBATh BCe KO3 duijeHTbl HYHKIUN
IlepBblii 3Tan a/IrOPUTMa HaX0XKAEHUSI MUHMMYMa (PyHKIMU 0/{HOM nepeMeHHO:
+onpesiesieHre OTpe3Ka, rje QyHKLUKS YHUMO/A/IbHA
orpejeneHre OTpe3Ka, rae QyHKLUS M0JI0KUTeIbHA
orpejesieHUe O0Tpe3Ka, rae PyHKLUs OTpyLiaTe/IbHa
orpejeneHue OTpe3Ka, rAe (QyHKLMs paBHa HYJIHO
Metoa, He NPUMEHAMIUMCA TNPH HAX0XKAEHUM MHMHMMYMa (YyHKIUM OJHOU
nepeMeHHOU:
+MeToz, oOpaIlieHyst MaTpPHULIbI
MeTO/| [T0JIOBUHHOI'O Jle/IeHUs
MeTO/, CKAHUPOBaHUS
rpaZlueHTHBIN MeTO/]
Kakoe yc/10BHe BbBINO/JHSAETCS AJIA JO0OBIX IByX TOUEK OTpPe3Ka X1 U X2, B3ATHIX IO
0/JHy CTOPOHY OT TOUKM MMHHUMYMa NpHU YHUMOAA/IbHOU ¢yHknmu f(x)?
+f(x1)<f(x2) KaK Mpu Xmin<X1<X2, TaK ¥ MPHU X2<X1< Xmin
f(x1)>f(x2) mpu Xmin<xX1<X2
f(x1)>f(x2) mpu X2<x1< Xmin
f(x1)=f(x2) KaK MpH Xmin<X1<X2, TaK U MPH X2<X1< Xmin
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Uto Ha3bIBaeTcs J10KaJAbHbIM MUHUMYMOM (QyHKIIUH?
+m000¥ MUHUMYMY (QYHKIUU
MUHHMaJIbHbI MUHUMYM (YHKIIAN
MaKCHUMaJ/IbHbId MUHUMYM (DYHKLIAN
MepBbIi MUHUMYM (YHKIIUA
Uto Ha3bIBaeTCsl I0KaJIbHbIM MAaKCUMYMOM (DyHKI{UM?
+1r000M MakKCUMyM (bYHKIIAN
MUHMMa/IbHbIA MaKCUMyM (PYHKLIU
MaKCHUMaJIbHbI MaKCUMYM (yHKILIUH
NepBblli MAaKCUMYM (PYHKLIU
Uro Ha3bIBaeTcs r7100a/1bHBIM MUHUMYMOM (DYHKI{HH?
Mr000M MUHUMYMY (OYHKLIH
caMblIli MaKCHMa/IbHbIi MUHUMYM (DYHKLIAU
+CaMbIi MUHUMa/IbHbII MUHUMYM (PYHKLIUU
MepBbIi MUHUMYM (PYHKLUU
Yto Ha3bIBaeTcs r/100a/1bHBIM MaKCUMyMOM (yHKIu?
moboit MakcuMyM (QyHKIMU
+CaMbIi MaKCUMaJIbHbI MaKCUMYM (DYHKLIUH
CaMbIii MUHUMaJIbHbIA MaKCUMYM (PYHKLIUH
MepBbI MaKCUMyM (QYHKLIUU
Kakou MeTo/] He NPUMEeHseTCA NMPH MOUCKe IKCTPeMyMOB (PyHKIIMU?
MeToz repebopa
MeTO/], IOJIOBUHHOTO Jle/IeHUs1 OTpe3Ka
MeTO/, CKaHMPOBaHUsI
+MeToJ, IPOCTOM UTepaLun
YTo Ae/1aeTcsi B MeTO/ie MOJIOBUHHOIO /ie/IeHUsA oTpe3Ka?
+Cy>KaeTcsi UCXOJHBIM OTPe30K OTHOCUTEIBHO ero CepefMHbI 0 TeX Iop, MOKa ero
npejie/ibl He CTaHyT paBHbI XMin C 3a/JaHHOW TOUHOCTBIO €
OTpe30K JIeJTUTCS TI0M0/1aM OJIMH pa3
cepeiiHa MePBOr0 OTPe3Ka MpupaBHUBAETCA K Xmin
cepe/lvHa NePBOr0 OTpe3Ka Ae/IUTCS M0Mo0JiaM 1 TIPUpaBHUBAETCSI K Xmin
Yro aenaercsa B MeTO/ie mepebopa npH MOMCKe MUHUMYMa?
+BBIUMCJISIOTCS] BCE 3HAUEHUS yi B TOUKAX U U3 HUX BbIOMPAIOTCS Ymin ¥ Xmin.
repeOHpParOTCs BCe MUHUMYMBbI
repeOHPArOTCs BCe TOUKH
repeOUparoTCs BCe KCTPEMYMBI
Yto mo3Bo/isieT MeTo[ nepedopa npu MoucKe MUHUMyMa (PyHKIUH?
+HaUTH TJ/I00a/IbHBIA MUHUMYM
HalTU TOUKU neperrba GyHKIUU
HaWTH TOUKHU paBeHCTBA HYJIIO (PYHKLUU
HaWTU TOUKU paBeHCTBA HYJIIO NTPOM3BOJHOU
Kakoii MeTo/| 1103B0J/IsieT HAWUTH aHA/IUTHUeCKoe pellieHHe MPH MOMCKe MUHMMYyMa
¢pyHkmnu?
MeTo/] Tiepebopa
MeTO/, [TOJIOBUHHOTIO Jle/IeHUsI OTpe3Ka
+paBeHCTBO HYJII0 POU3BOJHON
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MeTO/| CKaHUPOBaHUsI
UYto AenaeTcsa NpU NOMCKe MMHUMYyMa (PyHKI[UM MeTOAOM CKaHUPOBaHUSA
+UCMOJb3yeTcsl  BbluMC/IeHHMe (QyHKUMM y = f(X) OT HauasbHOM TOYKM (a) C
3a/1aHHbIM I11arom (h)
repeOHPArOTCs BCe TOUKH
MPUPaBHUBAIOTCS HYJIIO NTPOU3BO/HBIE
OTpe30K /JIeJTUTCS MOoIoiam
Kakue BbIpakeHHsi MO3BOJIAIOT HaTU MUHUMYM (yHKiuu V(a) B MathCAD?
+a:=55
Given

d
~—V(a)=0
Ola()

amin=Find(a)
amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BpIpakeHHsl MO3BOJIAIOT HAaUTU MUHUMYM ¢yHKiuu V(a) B MathCAD?
+a:=55

. d
amin = rool[— v(a), aj
da

amin=59.1

root (V(a), a)
regress(X,y,k)
interp
Kakue BbIpakeHHsl MO3BOJIAIOT HalTU MUHUMYM ¢yHKIuu V(a) B MathCAD?
+a:=55
Va:=v(a)

vmin:=min(v)
360
amin=>"(Va=vmin)-a
a=0

amin=59.1
vmin=0.403

root (V(a), a)

regress(x,y,k)

interp
Kakoe yc/10BHe MO)XHO HCI0/Ib30BaTh NMPHU MOUCKe MUHUMYyMAa (YHKI[UM METO/0M
CKaHMPOBaHMA?

+pa3HOCTh (YHKUMM HA TeKylled W TpeAblAyled uTepauyu (razi=yi — Yi+1 )
CTAaHOBUTCSI MeHbIIIe HYJIs

pPa3HOCTh (YHKI[MM Ha TeKyIlleld U TIpeAbiAyledd utepauui (razi=yi — Vi1 )
CTaHOBUTCSI PABHOM HYJIIO
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pa3HOCTh (PYHKI[MM Ha TeKyllleld U TipeAbiAylleld uTepauyi (razi=yi — Vi+1
CTAaHOBUTCS OOJIBIIIE HYJIS

pasHOCTb (QYHKLMU Ha TeKYLel U Tpeblayllel utepaluil (razi=yi — yi+1 ) pacTeT

Kog n

Ta6mna 9 — Kpurepun oueHKd ¢)OpMHPOBAHHOCTH KOMIIETeHIHI

HavMeHOBaHUe
WH/IMKaTopa
JOCTHKEHUsI

KOMIIeTeHLIUM (YacTu

Kputepuu otieHruBaHUs CHOPMUPOBAHHOCTUA KOMITeTEHLIU
(4acTv KOMOETEeHLMN)

Ha 6a30BOM YpOBHE

Ha MOBbIIIEHHOM YPOBHE

COOTBETCTBYET OLIeHKe
«yIOBJIETBOPUTE/ILHO»

COOTBETCTBYET OIleHKe

COOTBETCTBYET OIl€HKe

CI/ITyaI_H/II-O KdK
CUCTEMY, BBIABJIAA €
COCTaBJ/IdrOIIMEe 1
CBA3U MeXAYy HUMH
WI-2yk.1.

MOCTaB/I€HHOMN
1po6IeMHOM
CUTYallM{ Ha OCHOBE
JIOCTYTTHBIX
HMCTOUHUKOB
vH(opMaru

N-3yk-1.
Onpepensietr B
paMKax BbIOpaHHOTO
aZropyuTMa BOTIPOCHI

(3agaun),
nozijieXxxariye
Jla/TbHeMIIen
pa3paboTke.
I[MTpepsiaraet criocoObl
WX pellleHus

Ocy1ecTB/isieT NOUCK
BapUaHTOB pelleHus

OCHOBHBIX METO/]0B
MorcKa MUHUMYMa
(dbyHKIMM 0HOU
riepeMeHHOM; TIOHSATUHN
TOUEK FKCTPEMYMa,
TIPOM3BOJIHOM,
JIOKAJIbHOTO U
17100a/TbHOTO
MUHUMYMa;
aZIrOpUTMOB
Hax0X/eHus
MUHHUMYMOB; METO/IOB
CKaHHMPOBAHUS U
niepebopa; MeTO/I0B
pemienusi B MathCAD;
CTYJI€HT MOXET:
aHa/M3uPOBaTh
npo0IeMHYIO
CUTYaL[1I0 KaK
CUCTEMY, BBISIBJISIS €e
COCTaBJISIFOLIME U CBSI3U
MeXy HUMU;
OCYIIIeCTBJISITh TIOUCK

e

CBSI3U MEXXy HUMU; 1po0JIeMHOM CHUTYal[UM Ha
N I-1nkoc-1 BapUAHTOB pellleHus OCYIIIeCTB/ISITh TIOUCK OCHOBE JIOCTYITHbIX
PaspabaTbiBaet TIOCTaB/IEHHOM BapUaHTOB PellleHnsT | UCTOYHWKOB WH(MOPMaLIWY;
NepCrieKTUBHbIE TIPOOIEMHOM CUTYyaIUU TIOCTaB/IEHHOM orpeiesisiTh B paMKax
TJIaHBI ¥ TEXHOJIOTWY | Ha OCHOBE IOCTYMHBIX | MPO0JIEMHOM CUTyalliu | BbIOPAHHOTO a/rOPUTMa
B 0bs1acTH HMCTOUHUKOB Ha OCHOBE JIOCTYITHBIX BOIIPOCKI, TIO/I/IEXKalIe
MeXaHU3al[uu U uHbOopMaLuy; HMCTOYHUKOB JaynbHeuiei pa3paboTke;
aBTOMAaTH3aLUU orpeiesisiTh B paMKax vHbopMalny; pa3pabaTbiBaTh
TIPOIIECCOB B BbIOPAHHOTO OTIpe/IeNIATh B paMKaxX | TepCIeKTUBHbBIE T/IaHbl U
CeJIbCKOXO3SIUCTBEHH | a/lrOPHUTMa BOIIPOCHI, BBIOPAaHHOTO TeXHOJIOTWH B 00/1aCTH
Ol OpraHu3aIuu ToJijIe)Karye aJICOPUTMA BOTIPOCHI, MeXaHHW3aliK U
JanbHeuIei roJjjiexaliye aBTOMaTU3aLUU TIPOLIeCCOB
pa3paboTKe; JlanbHenen B CeJIbCKOXO035CTBEHHOU
pa3pabarbIiBaTh pa3paboTke; opraHu3alyu
NepCrieKTUBHbIE TIJIaHbI pa3pabarbiBaTh

«XOpOLIIO» «OTJINYHO»
KOMITeTeHLUN) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJbHOro 0asia | MakCHMa/JbHOro Oasia MaKCHMaJIbHOro Oasia
Na-1yk-1. CrygeHt CrygeHt CTyfeHT AeMOHCTpUpyeT
AnHanusupyet JeMOHCTPUPYeT JeMOHCTpUPYeT OT/IMYHOE 3HaHHE:
po0JIeMHYIO 3HaHHe:

Xopoliiee 3HaHUe:
OCHOBHBIX METO/IOB
MoMCcKa MUHUMYMa

byHKILMM OHOM

TOUEK KCTPeMyMa,
TIPOM3BOJIHOM,
JIOKaJIbHOTO U
r7100a/TbHOTO

MUHUMYMa;
a/IrOPUTMOB
HaXOXKJeHUSI

MUHUMYMOB; METO/IOB

CKaHWPOBAHUS U
niepebopa; MeTo/[0B
pemienusi B MathCAD;
CTY/IeHT MOXXeT
CaMOCTOSITe/TbHO:
aHaJIM3UPOBaTh
1Ipo0JIeMHYO
CUTYaLMIO KaK
CHCTEMY, BBISIB/ISIS ee
COCTaBJISIFOLLIME U

riepeMeHHOM; TTOHSITUI

OCHOBHBIX METO/IOB IOMCKA
MUHUMYyMa (pyHKI[UH
OJIHOU ITepeMeHHOM;

TIOHSITUI TOUeK
9KCTpPeMyMa,

TIPOU3BO/JHOM, JIOKATbHOTO

Y T7100a/TbHOT0 MUHUMYMa;

aJITOPUTMOB HaXOXK/I€HUsI

MHUHHMYMOB; METO/IOB

CKaHUPOBaHUs U Tiepebopa;
METO/IOB pellleHuUs B

MathCAD;
CTYZIeHT CIoCco0eH ¢
BBICOKOM CTETEeHbI0
CaMOCTOSITe/TbHOCTU
aHaTM3UPOBATh

Npo0IEMHYIO CUTYaLMIO

KaK CHUCTeMY, BBISIBJISIS ee

COCTaBJISIFOIIME U CBSI3U

MEXy HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB PelleHuUs

MOCTaB/I€eHHOM
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Y TEXHOJIOTUH B NepCrieKTUBHbIE TJ1aHbl
o0/1acTi MexaHW3aLuu Y TeXHOJIOTUH B
Y aBTOMaTH3alun 00/s1acT MeXaHU3aLn
TIPOLIECCOB B Y aBTOMaTU3alu1
CeJIbCKOXO035IMCTBEHHOU TIPOL{eCCOB B
opraHu3alyu CenbCKOX035THCTBEHHOM
opraHu3aLuu
Mopays 8. «I[Touck MUHMMYMa (DYHKIMH HECKO/TBKHX MepeMeHHbIX»

KomvnbioTepHoe TectupoBaHue (TCK)
Bblbepume o0uH npasuibHbIll 6APUAHM 0MEema U Hadcmume KHONKY «odsjnee»

Eciu ¢yHKuMs 0T ABYX NHepeMeHHbIX HMeeT JIOKA/IbHbIH MUHHUMYM, TO KaKYH
(opmMy UMeeT ee MOBEpPXHOCTh B TPeXMEPHOM MPOCTPAHCTBe?
+dopmy yarm
dbopMy LUMHApa
dbopmy 11apa
dopMy rumnepbosona
YTo0 03HaYaeT JIMHUA YPOBHA?
PaBeHCTBO HYJIIO (PYHKLIMK
PaBEHCTBO HYJIFO TTPOU3BOJHOM
+TIOCTOSTHCTBO (DYHKIMM B /1060 ee TOUKe
TIOCTOSTHCTBO TIPOM3BO/IHBIX B /000 ee TOuKe
Kak Ha3bIBaeTcs IMHUA YPOBHA?
TIOTy OKPY>KHOCTb
TTOTY 3JUTUTIC
BIHMCAHHasA OKPY>KHOCTb
+U30/TUHUSA
Kak Ha3bIBaeTcs JIMHUSA, B JIIO00H TOUKe KOTOPOU MapaMeTp 0JUHAKOB?
+U30/IMHUS
Ayra
MOJTyOKPY>KHOCTb
TIOJTY 3JUTUTIC
Kak Ha3biBaeTcs pyHKIUsA, UMeIOLIAas O/MH IKCTPeMyM?
YHUMO/Q/IbHON
+MOHOMO/IA/TbHOM
MY/IbTUMOZATbHOM
MHOT'OMO/a/IbHOM
Kak Ha3biBaercs GyHKIus, uMeroIas 0o/iee 0JHOro 3KcTpemyma?
YHUMO/Q/IbHON
MOHOMO/Ia/TbHOM
+MYyJIbTUMO/Ia/IbHOM
MHOTOMO/1a/IbHOM
CKO0/IbKO 3KCTpeMyMoOB uMeeT (PyHKIuss XuMme/nb0/1ay?
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O/IVH
nBa
TpU
+yeThIpe
YTo COCTaB/IAIOT, UTOOBI HANTH TOYKY JIOKA/IbHOT0 MUHUMYMa?
+110C/1eZI0BATe/TbHOCTD TOUEK TTPUO/IMKEeHHS
He/TMHEeHbIe YpaBHEHUS
reoMeTpu4ecKyro Gurypy GyHKIMU
JTMHeliHble ypaBHEHUSI
Kako¥ fgo/pkHa OBITH MOC/IEA0BAaTe/IbHOCTh 3HaueHHMd (QYHKIMH B TOYKax
NpUO/IVDKeHNs TP MOMCKe MUHUMYyMa?
+MOHOTOHHO YyObIBarolijeid 1 OorpaHUUeHHOW CHU3Y
MOHOTOHHO BO3pacCTarolller ¥ OrpaHUYEeHHOU CHU3Y
MOHOTOHHO YOBIBaroIIlel ¥ OrpaHUUeHHOW CBEPXY
MOHOTOHHO BO3PacCTaroI|ell U OrPaHUUYEeHHOM CBepXY
KakoBa noc/ie0BaTe/IbHOCTD 3HaYeHuid pyakmun f(x°) > f(x}) >, F(x*)>..f(x")?
+MOHOTOHHO YObIBaroIIlast U OrpaHUUeHHasi CHU3Y
MOHOTOHHO BO3pacTarolljasi U orpaHUUeHHasi CHU3y
MOHOTOHHO YObIBatoIllasi ¥ OrpaHUUeHHasi CBepXY
MOHOTOHHO BO3pacTarolasi U OrpaHUUeHHasi CBepXy
Yrto Heo0X0MMO OMpe/ie/INTh Ha Ka)K/0M IIare WTepanyy NpU MOUCKe KCTpeMyMa
pyHKIUn?
+HaripaBJ/ieHMe U 111ar B 5TOM HarpaBJ/ieHU!
3HaueHWe (DYHKLMU Ha JaHHOM JTarle
3HaueHWe (DYHKLMM Ha JaHHOM U MpebIAYIIeM JTare
3HaueHWe (DYHKIMM Ha MpeJbIAyIeM 3Tare
ITo KakoM cxeMe MOJIy4alT pellieHHe MPHU MOUCKe 3KCTpeMyMa (PyHKI[UM MeTO/[0M
MOKOOP/MHATHOI0 CIyCKa?
+IBUrat0TCs 110 ouepe/iv rapasie/ibHO KOOpAUHaTe
JIBUTAIOTCSI 110 OUepe/iu MeprieHAuKYISIPHO KOOp/[iHaTe
JIBUTAIOTCS 10 JIMHUU YPOBHS
JBUTAIOTCS MepreHAUKYISIPHO JIMHUM YPOBHS
Ilo kakoM cxeMe MOJ/Iy4alT pellleHHe MPHU MOUCKe 3KCTpeMyMa (DYHKI[UM MeTO/|0M
HaMCKOpeuIlero cmycka?
JBUTAIOTCS 110 OUepe/iu rapasie/ibHO KOOpAuHaTe
JBUTAIOTCS 110 OUepe/iu MeprieHAuKY/IsIPHO KOOp/IMHaTe
JIBUTAIOTCS 10 JIMHUU YPOBHSI
+IBUTalOTCsI MepIeHANKYISIPHO TMHUM YPOBHS
Yro Heo0X0MMO C/le/IaTh NMPH MOMCKe IKCTPEeMYMOB (DYHKI[HH JTH00BIM METO0M?
+3a/1aTh HauasbHbBIE PUOIKEHUS
BBLIUMC/IATDH 3HauUeHUe (PYHKI[MU Ha JaHHOM JTarie
BLIUMC/IUTH 3HaUeHWe (PYHKI[MU Ha JaHHOM U TIPe/IbIAYIIeM JTarie
BBIUMC/IATDH 3HaueHUe (PYHKI[MU Ha MpeJbIAyIIieM Tarie
MeTtoj, He IPUMEHSIIOIIMUCA MPH HAX0XKAEHMH MHMHMMYMa (DYHKLUHM HECKOJIbKHX
nepeMeHHbIX:
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MeTO/i KOOPJAUHATHOI'O CITyCKa

+MeTo/] 0Opall[eHUsT MaTPHI[bI

MeTO/I, CKOpPEeHILIEero CIyCcKa

IPaIMEHTHBIN METO/
UTo 03HauaeT HampaB/ieHHe BOJIb rpafneHTa pyHkuuu?

[IBUTAOTCS MapasljieJiLHO KOOpAUHaTe

[IBUTAIOTCSL TIepIIeHIUKY/ISPHO KOOpAUHATe

[BUTALOTCS T10 JIMHUX YPOBHS

+[IBUTatOTCS MepIrieHANKYISIPHO JIMHUUA YPOBHS
Kakoe yc/10BHe M0O)XKHO MCI0/1b30BaTh NMPHU MOUCKe 3KCTPeMyMOB ()yHKIIMA MHOTHMX
nepeMeHHbIX?

+paBeHCTBO HYJII0 MPOU3BO/JHBIX (DYHKLIMM [0 BCEM IepeMeHHbIM

PaBeHCTBO HYJIIO (PYHKIUU

PaBeHCTBO HYJIIO BCEX MepeMeHHbIX

PaBEHCTBO HYJIIO (DYHKIMU U BCeX NepeMeHHbIX
Kakum u3 nepedyuc/ieHHbIX MeTOA0B MOXXHO HAWTHU 3KCTPeMyMbl (D)YHKI[UM MHOTHX
nepemeHHbIXx B MathCAD?

+MeTo/10M epebopa

MeTO/|0OM MTPOCTOW UTepaLvu

MEeTO/0M TTOJIOBUHHOTO Jie/IeHUsT

MeTO/I0OM ObOpallieHust MaTPULIbI
KakuM U3 nepeunc/ieHHbIX MeTOJA0B MO)XHO HAWTHU 3KCTPeMyMbl (PyHKI[UM MHOTHMX
nepemeHHbIx B MathCAD

MeTO/IOM MPOCTOM UTepaLuu

MEeTOZ0M TOJIOBUHHOTO Jie/IeHUsT

MeTO/I0OM O0OpallieHust MaTPULIbI

+MeTOZIOM C UCIo/Ib30BaHueM 0si0ka Given - Find
Yto Heo0X0JUMO0 MeHATh NPH MOHCKE BCeX 3JKCTPeMYMOB (YHKI[HM MHOTHX
nepemeHHbIx B MathCAD?

+Hayva/ibHbIe TTPUOJTKEeHUS

MeTO/] peLleHus

HarpasJ/ieHUe [IBWKEeHUs

11ar JABWXEHHWs B JAHHOM HarlpaB/IeHUH
Kakue ypaBHeHUsI MO)XKHO MCII0/Ib30BaTh MPH MOUCKE IKCTPeMyMOB (PyHKIMU JBYX
nepemeHHbIX (X 1 Y) B MathCAD?

+IpOU3BOJHEIE 110 IIepeMeHHbIM X U Y paBHbI HYJIHO

3HaueHue X paBHO HYJIIO

3HaueHue Y paBHO HYJIIO

3HaueHus X U Y paBHbI HYJIIO

Ta6ymna 10 — Kpurepuu onenku copMUpPOBaHHOCTH KOMIETEHLIMH

Kopg n Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTU KOMIIETEHI[UN
HauMeHOBaHUe (4acTH KOMIEeTEeHIINM)
VMHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
JOCTHKeHUs COOTBETCTBYET OLIeHKe | COOTBETCTBYET OL|eHKe COOTBETCTBYET OLIeHKe
KOMITeTeHLUH (YaCTH | «y[OB/IETBOPUTEILHO» «XOpOLLIO» «OT/IMYHO»
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CUTYaLMIO KaK
CUCTEMY, BbISIBJISIS ee
COCTaBJISIFOLME U
CBSI3U MEXY HUMU

NA-2yk-1.
Ocy1ecTB/isieT NOUCK
BapUaHTOB pelleHus
MOCTaB/I€HHON
1po6IeMHOM
CUTyal[M1 Ha OCHOBE
JIOCTYTTHBIX
HMCTOUHUKOB
vH(popMaluu

N-3yk-1.
Onpepensietr B
paMKax BbIOpaHHOTO
asropyuTMa BOTIPOCHI
(sapaun),
noijieXxxariye
Jla/IbHeMIIen
pa3paboTke.
I[Mpepsiaraet criocoObl
WX pellleHus
I/I,ﬂ‘ll'[Koc-l
Pa3pabatbiBaeT
repCcreKTUBHbIE
T/1aHbl U TEXHOJIOTUU
B 0bslacTu
MeXaHU3aluu U
aBTOMAaTHU3aLuu
TMpOLIeCCOB B
CebCKOXO035ICTBEHH
OM OpraHu3aluu

OCHOBHBIX METO/IOB
rovicka MUHUMyMa
(bYHKLMY HeCKOTbKUX
repeMeHHbIX; TOHATUU
JIUHUY YPOBHS,
YHUMOZA/IbHOW U
MOHOMO/Ia/TbHOM
(hyHKI[UU; MeTObI
HavCKopetiIiero u
MOKOOP/AIMHATHOTO
CIyCKa; MeTO/I0B
peiienusi B MathCAD;
CTYZIeHT MOXeT:
aHa/IM3UPOBaATh
nIpo6JIeMHYO
CUTYaL[HIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLLME U CBSI3U
MEXy HUMH;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB PelleHMUs
MOCTaB/I€HHOMN
npo0/IeMHOM CUTYyaluH
Ha OCHOBE [IOCTYITHBIX
HMCTOYHUKOB
vH(popMaLy;
OTIpe/eNIATh B paMKax
BbIOPAHHOTO
aJICOPUTMa BOTIPOCHI,
noJijiexariye
JlaJIbHeUIIen
pa3paboTKe;
pa3pabaThIBaTh
NepCrieKTUBHbBIE TI/IaHbI
Y TEXHOJIOTUHU B
ob1acTi MexaHU3al[uu
Y aBTOMaTU3alur
TIPOIIECCOB B
CeMbCKOXO035ICTBEHHOM
OpraHu3al|uu

OCHOBHBIX METO/IOB
MOMCKa MUHHUMYyMa
(bYHKLMY HeCKOTbKUX
repeMeHHbIX; TOHATUU
JIMHUYN yPOBHS,
YHUMO/|aIbHOM 1
MOHOMO/IaTbHOM
(YHKLMH; METO/IbI
HavCKopetiIero u
MOKOOPJMHATHOTO
CIyCKa; MeTO/I0B
peiienusi B MathCAD;
CTYZIEHT MOXET
CaMOCTOSITe/TbHO:
aHaJTM3UPOBaTh
npo0IeMHYIO
CUTYaLUIO KaK
CUCTEMY, BBISIB/ISS ee
COCTaBJISIFOIIME U
CBSI3U MEXXY HUMU;
OCYL[eCTBJISITh TIOMCK
BapUaHTOB PeLIeHMUs
MOCTaB/I€HHOU
npo0JIeMHON CUTYalUH
Ha OCHOBE [IOCTYTTHBIX
HMCTOYHHUKOB
vH(opMaluu;
OTpeZiesisiTh B paMKax
BBIOPAaHHOTO
aJIrOPUTMa BOTIPOCHI,
ToJ|jIe)Kalue
JlaJIbHeMIIen
pa3paboTke;
pa3pabaThiBaTh
MepCIIeKTUBHBIE TIaHbI
Y TEXHOJIOTHUHU B
00/1acTh MeXaHU3aI|H
Y aBTOMaTU3alun
TIPOLIECCOB B
CeMbCKOXO035IMCTBEHHOU
opraHu3aluu

KOMIETEeHL1K) 50-64% ot 65-85% ot 86-100% ot
MakcUMasibHOro Oasina | MakcMMarnbHOro 6ansa MakcuMasbHoro 6asnna
NO-1yk-1. CrygeHt CrygeHt CTyfeHT AeMOHCTpUpyeT
AHanusupyer JeMOHCTpUpYeT JeMOHCTpUpYeT OT/INYHOE 3HaHUe:
nipobIeMHY10 3HaHUe: XOpolllee 3HaHUe: OCHOBHBIX METO/IOB ITIOMCKa

MUHUMYyMa (pyHKIUH
HECKOJIbKUX TTePEMEHHBIX;
TIOHSITUN TMHUM YPOBHS,
YHUMO/a/IbHON 1
MOHOMO/IaTbHOM (YHKIWU;
MeTO/[bl HaNCKOPeUILIero u
MOKOOPJMHATHOTO CITYCKa;
METOZIOB PeIlleHus B
MathCAD;
CTyZIeHT CTIoco0OeH C
BBICOKOM CTereHbI0
CaMOCTOSITe/TBHOCTU
aHaTM3UPOBaTh
Npo0IEMHYIO CUTYaLMIO
KaK CHUCTeMY, BBISIBJISIS ee
COCTaBJISIIOLIHE U CBS3U
MEXy HUMU;
OCYIIEeCTBJISATh TIOUCK
BapUaHTOB PelleHUs
MOCTaB/IEHHOM
npo6JIeMHOM CHUTYal[UM Ha
OCHOBe [IOCTYITHBIX
WCTOYHHUKOB UH(OPMaILnH;
OTpeZie/IsIiTh B paMKax
BBIOPAHHOTO aJITOPUTMa
BOTIPOCHI, TO/|/Ie)Kaliue
JanbHeMIen pa3paboTKe;
pa3pabatbIBaTh

MepCrieKTUBHBIE T/IaHbI U
TeXHOJIOTHH B 00/1aCTH
MeXaHHW3aluK U
aBTOMATH3alUH TPOL[ECCOB
B CeJIbCKOXO035lICTBEHHOU
OpraHu3aLuu

Mopynn 9.

«Perenne 00bIKHOBeHHBIX JU()depeHIHaTbHBIX YPAaBHEHHT

IMEePBOro mopAaAaKd»
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KomnbrorepHoe TectupoBanue (TCk)
Bblbepume 00uH npasuibHbIl 6APUAHM OMeemda U Hadcmume KHONKy «od/aee»

Kakoe BbIpa)keHHe SIBJISIETCSI MPOCTeHIIUM OOBIKHOBeHHbIM Ju¢depeHIaTBHBIM
yPaBHeHHEM I[epBOro nopsjkKa?

ty'=1f(xy)
y'=1f(xy)
y=1'(xy)
y=1"(xy)

Kak dopmynupyercs peiieHue 00bIKHOBEHHOT0 Ju(depeHMaTBHOT0 YPaBHeHHs?

+Kak 3asaua Korm

Kak 3asaua HeroToHa

Kak 3az7aua ['aycca

Kak 3a7jaua Apxumeza
UeMy [JO/DKHO  Y/AOB/JIETBOPATH  HaliileHHOe  pellleHHe  OOBIKHOBEHHOT0
Aud epeHMaTBHOTO0 YPaBHeHHA?

OrpaHUYeHUsIM

+HavajbHOMY (TPaHUYHOMY) YCJIOBHIO

HerpepbIBHOCTH

I/1aJJKOCTH
Ha cko/bKO rpynm MOXHO Ppa30uTh MeToAbl pelleHus AuddepeHIHaIbLHBIX
yPaBHEeHUM?

nBe

+TpU

yeThIpe

AT
Kakoi MeTo/] He OTHOCUTCA K MeTo/jaM peineHusi fuddepeHpaabHbIX YPaBHEeHHA?

aHa/TUTUYeCKUMN

rpauueckKum

YW CJIEHHBIN

+anrebpanueckuii
B kKakoMm BH/ie M0/Ty4aeTcsl pellieHNe Npu perieHuM JuddepeHaIbHbIX YPaBHeHUH
aHA/IUTUYECKHM MeTO0/I0M?

B BUJie TpadukKa

+B BU/le aHAJIUTUUECKOTO BbIPa)KEHUSI

B BU/Ie TaO/IULIbI

B BU/Ie 3alUCH
B kakoM Bu/ie no/iydyaeTcsi peiieHye nNpu peineHuM AugdepeniuanbHbIX ypaBHeHHH
rpaduyeckum merogom?

+B BU/e rpadrka

B BU/le aHAJTMTUUYECKOTO BbIpayKeHUs

B BU/ie TaOHILIBI

B BU/Ie 3alUCU
B kakoM BuU/ie Mo/TydaeTcsi peiieHue npu peineHur AuddepeHiuanbHbIX ypaBHeHUN
Yy C/IeHHBIM MeT0{0M?

B BUJe rpaduka
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B BU/le aHA/TUTUYECKOTO BbIPa)KeHHs
+B BHJIe TaOIMI]BI
B BU/Ie 3aMUCU
K uemy Mo)xHo cBecTH Aud depeHianbHbIe ypaBHEeHMsI N-ro mopsigka?
+K CUCTeMe ypaBHeHul 1-ro nopsizika
K YpaBHeHU0 1-ro rnopsigka
K CUCTeMe ypaBHEHUM 2-r0 MopsiKa
K YpaBHEHUIO 2-T0 MopsijKa
B kakom BHe faeT penieHue MeToj Jijiepa?
+Ha 0CHOBe rpaMuecKoro pellieHusi AaeT U peliieHUe B TaOJIMUYHOM BH/e
B aHA/IMTUYECKOM BU/E
B rpadrueckom Bu/je
B BU/Ie 3alUCU
C uero HauuHaeTcsi MeToj Jisiepa?
+BbIOpaB Masibli 11ar h, cTposT, HauMHasi C TOUKU Xo, CUCTEMY PaBHOOTCTOSIIUX
TOYeK X;=Xo+i-h, mpui=0, 1...
C TIOCTpOeHUs TpaduKa
C 3a]laHUs1 UCXOJHBIX JaHHBIX
C 3afaHus1 BUia QyHKLIUU
Kakou Buj nMeeT npupaunieHre ()yHKIMHU Ha MePBOM IiIare Metoja Jusiepa?

+Ayg =Yy1-yo =h-f(x0.Y0)
Ay, =Y,-yo=h- (X, Y,)
Ay, =Y, -y, =h- (X5, Yo)
Ay, =Y, -yo =h-f(x,y,)
Kakyro napy ¢opmy.1 He00X0MM0 [UK/IMYECKH BbIYMCIATH B MeToje Jitiepa?

+AYk:h'f(Xk'yk) Yier = Y T AY
Ay, = h- f(xk ) yk) Yier = Y HAY,
Ay, =h- (X150 Vi) Yir = Yier T A%

Metop dunepa-Komiu — 310:
HOBBIU MeTOZ, Komm
+yTOUHEHHbIM MeTo/| JDiiiepa
yTOUHeHHbI MeTo/ Komm
HOBBIM MeTO/, Jiyiepa
CKo0/1bKO BCcioMorare/ibHbIX K03(¢)GuijueHTOB BbIUMC/ISAIT B MeToAe PyHre-Kyrra?
OJIVH
[iBa
TpHU
+yeThIpe
Kakas ¢yHkiusa ucnosib3dyercss B MathCAD nipu pemienuun metoiom PyHre-Kyrra?
Given
+Rkfixed
Find
Root
K kakomMy BUy Hajio peodpa3oBaTh AnuddepeHpaiLHOe ypaBHeHHe?
ypaBHeHWe paBHO HYJIO
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+TIpOM3BO/JHAasi paBHA OCTA/IbHOUM YaCTU ypaBHEHUs
MPOM3BO/HAsi paBHA HYJIIO
ocCTasibHasi YaCTh YpaBHEHUsI paBHa HYJIHO
ITo kakoii popmyse ycpegusirorcsi Ko3ggunuento! B MeTope Pynre-Kyrra?
+ K =(k1+2k2+2k3+k4)/6
K =(kl1+2k2+2k3+k4)/5
K =(kl1+2k2+2k3+k4)/4
K =(kl+2k2+2k3+k4)/3

Hawn6o/1ee TouHbli MeTo/ pemenns A depeHIHa/TLHBIX YPABHEHUM
Metoy, [Tukapa
MeToZ, Juiepa
MeTog, dunepa-Korim
+metop, PyHre-Kyrra

MeToj, He IPUMEHSIIOLIUICS MPU PelleHHH O00BIKHOBEHHOro Au(depeHIIHATBHOTO

yPaBHEHUS:

+metof ["aycca
MeToz, [Iukapa
MeTo/; Jusepa
Meto, Pynre-KyTrra

Tabo/mna 11 — Kpurepun orjeHKH c()OpMHUPOBAHHOCTH KOMITeTEHIIUH

Kop n Kputepuu olieHuBaHus c)OPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (uacTu KOMIeTeHL1H)
VH/MKaTopa Ha 0a30BOM ypOBHe Ha MOBBILIEHHOM YPOBHE
[ OCTYDKEHUST COOTBETCTBYET OL|eHKe | COOTBETCTBYeT OLleHKe COOTBETCTBYET OL|eHKe
KOMITeTeHLIMM (YaCTH | «y/0BJIETBOPUTE/IHHO» «XOpOILIO» «OTJTUUHO»
KOMIIETeHLIH) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasiyla | MakCMMasbHOro Oasia MaKCUMaJibHOrO 6asia
NA-1yk-1. CryzeHt CryzeHt CTyZleHT JeMOHCTpUpyeT
AHanusupyer JIeMOHCTpUpYeT JIeMOHCTpUpYeT OT/IMUHOE 3HaHUe:
npobeMHy0 3HaHUe: XOpolllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/I0B peliieHNst 0OBIKHOBEHHBIX
CUCTeMY, BBISIBJISIS ee pelLieHust pelLeHust b depeHMaIbHBIX
COCTaBJISIIOLME U OOBIKHOBEHHBIX 0OBIKHOBEHHBIX ypaBHeHUI TIepBOro
CBSI3U MEXy HUMU b depeHIMATBHBIX mubdepeHIMATBHBIX | TIOPsSiZKa; METOZ0B Jilsiepa,

NO-2yk-1.
Ocy1ecTByisieT NOUCK
BapUaHTOB pelleHUs
MOCTaB/I€HHON
rpo6ieMHON
CUTYyalLMy Ha OCHOBe
JOCTYTIHBIX
VCTOYHUKOB
vH(popMaLur

N-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOIIPOCHI

(3apaum),

ypaBHeHUi TIepBOTo
MOpsi/IKa; MeTO/I0B
Olinepa, ditnepa-Korm
u PyHre-Kyrra;
METOZIOB pellleHus B
MathCAD;
CTYZIeHT MOXKeT:
aHa/IM3MPOBATh
nipobJieMHY0
CUTYaL[MIO0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLLME U CBSI3U
MeXX/ly HUMU;
OCYIL[eCTB/ISITh MOMCK

ypaBHEeHUiA TIepBOTO
NOpsi/IKa; MeTO/I0B
Ouinepa, Dinepa-Korm
u PyHre-Kyrra;
METOZIOB pellleHus B
MathCAD;
CTY/IeHT MOXeT
CaMOCTOSITe/TbHO:
aHaJIM3UPOBaTh
NIpo0JIeMHYO
CUTYaLMIO KaK
CUCTeMY, BBISIB/ISIS ee
COCTaBJISIIOLIME U
CBSI3U MEXKY HUMU;

Ouinepa-Kouwwy u PyHre-
Kyrtra;
METO/IOB pellleHus B
MathCAD;
CTYZIeHT CIoCO0eH ¢
BBICOKOU CTeNeHbI
CaMOCTOSITe/IbHOCTH
aHa/IM31POBaTh
Npo6/IeMHYI0 CUTYaLIMIO
KaK CHCTeMY, BBISIBIISIS ee
COCTaBJISIFOLIME U CBSI3U
MeXJy HUMU;
OCYIIeCTBJISATh TOUCK
BapUaHTOB pelleHHUs
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noJiyiexxariye
Jla/TbHeMIIern
pa3paboTke.
[TpennaraeT criocoObI
WX pelleHuUs
NO-1nkoc-1
Pa3pabaTbiBaet
TNepCrieKTUBHbIE
TJIaHBI ¥ TEXHOJIOTUU
B 0b6J1acTH
MeXaHHU3al[uu U
aBTOMaTHU3aLUx
TIPOLIeCCOB B
CebCKOX035IHCTBEHH
OU OpraHusaluu

BapUaHTOB PeIlleHMUs
TOCTaB/IeHHOM
npo0/IeMHOM CUTYaluH
Ha OCHOBE [IOCTYITHBIX
HMCTOYHUKOB
vH(opMaluy;
OTIpe/IeNIATh B paMKax
BBIOPAHHOTO
aJICOPUTMa BOTIPOCHI,
TO/I/IEXKalI[He
JlaJIbHeMIIen
pa3paboTke;
pa3pabarbiBaTh
MepCIIeKTUBHBIE TI/IaHbI
Y TEXHOJIOTUH B
00/1aCTH MeXaHU3aLMU
Y aBTOMaTU3alu1
TIPOL[ECCOB B
CeMbCKOXO035ICTBEHHOM
OpraHu3aIvu

OCYIIeCTBJISITh TIOMCK
BapUaHTOB pelleHUs
MOCTaB/I€HHON
TIPOOJIEMHOM CUTYaIUH
Ha OCHOBE JIOCTYTTHBIX
HCTOYHHUKOB
uHopMaLuy;
oTipejieNiATh B paMKax
BBIOPaHHOTO
aJICOPUTMa BOTIPOCHI,
TIOZ/IeKale
JlaJIbHeMIIen
pa3paboTKe;
pa3pabaThiBaTh
MepCIIeKTUBHBIE TJ1aHbI
Y TeXHOJIOTHH B
00J1aCcTH MeXaHu3al[uH
Y aBTOMaTU3alu1
TIPOLIECCOB B
CeJIbCKOXO035ICTBEHHOU
OpraHu3aluu

MOCTaB/I€HHON
npobJIeMHOM CHUTYal[uM Ha
OCHOBE JJOCTYITHBIX
WCTOYHHUKOB UH(OPMaLUH;
OTIpe/esIATh B paMKax
BBIOPAaHHOTO aJITOPUTMA
BOTIPOCHI, TIO/|/TeKAII[He
JanbHelIel pa3paboTke;
pa3pabartbIBaTh
NepCrieKTUBHbIE TI/IaHbl U
TeXHOJIOTHH B 00/1aCTH
MeXaHU3aluu U
aBTOMaTH3aLUX TIPOIIeCCOB
B CeJIbCKOX0351CTBeHHOU
OpraHu3alu

Moayns 10.

«MaTreMaTH4yecKasi CTaTUCTHKA»

KomvnsbrorepHoe TectupoBaHue (TCK)
Bbibepume o0uH npaguabHbIll 8APUAHM OMeemd U Hadcmume KHONKY «oaznee»
Kak ompepessiercst MaTeMaTHUecKoe 0)XKUIAHUE «N» CTyYalHbIX JUCKPETHBIX UMCesT:

1 n
n”
13,
o 2%
> -n)
> (% +)

CpE}]HEKBa,Z[paTI/I‘-IHOE OTKJ/IOHEHHEe «I» CﬂyqaﬁHbIX yuces1 IMpu MATeEMdTHYECKOM

oxujaHum (m):

20 -m)
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D
ITorpemrHOCTH BHIOOPKH:
T-V
+Dg=—=-100
" n
n-v
D, =—-100
T
T-n
D, =—-100
W
Dy = 100
Y

I'ie B 001116CTBeHHO )XU3HU PUMEHSIIOTCHA BbIOOPKH?

+OIIpOChI HaCe/1eHHUs
BBIOOPEI
Cy600THUKU
cobpaHus

Ilpu ¢dopMupoBaHUH BBLIOOPKH MO OMPOCY OOIIECTBEHHOTO
Ha3bIBAKTCA BCe ONMPOILIeHHbIe?
+TeHepasibHasi COBOKYITHOCTb

BCE€ YUaCTHUKH
OOJIBLIIMHCTBO
MHO>KeCTBO

E.c/11 morpemHocTh BLIOOPKH MaJia, TO:
MHeHHe OTPOIIIeHHOT0 Hace/ieHUsI BEPHO
MHEHHE OITPOIIIeHHOT0 Hace/IeHUsT He BEPHO
MHEHHE OIPOIIIeHHOT0 Hace/IeHUsT HeZIOCTaTOUHO

MHeHHus

KdK

+MHEHHe OIPOIIeHHOT0 HacejeHWs (BBIOOPKH) MOJKHO paclpOCTPaHHUTh Ha BCe

HacesieHVe (reHepajbHYH0 COBOKYITHOCTB)
Yem xapaKTepHu3yeTcs CBA3b MeXy HeCKO/IbKUMHU C/Iy4auHbIMHU Be/IMUMHAMHU?

+perpeccus
IIOrPenIHOCTb

MaTeMdTH4YeCKoe OXXHhaaHue
CpeJHEKBApdTHYE€CKOE OTK/IOHEHHE



IToka3arenb, XapaKTepU3yHIIUH TEeCHOTY J/IMHEHMHOU CBSI3U MEXAY HeCKO/JIbKHMH
C/ly4YalHbIMM Be/ITMUMHAMM:

MOTPeLLHOCTh

+K03¢hGULMeHT KoppessiLun

MaTemMaThUuecKoe OXKuaHre

CpeHeKBaZipaTUUeCKoe OTK/IOHeHHUe
Juamna3oH, B KOTOPOM JISKHT K03 duuueHT Koppe/siuu Mex/Jy AByMsa Habopamu
C/IydaliHbIX YHCesI:

-1<r<0

+-1<r<1

0<r<1

r<-lur>1
Urto BxoauT B hopmyJ1y onpejesieHHs K03 puupeHTa KOPpeasiiuu ABYX CTy4alMHbIX
BeJIMUMH?

3HaueHus CJTyYaiHbIX BeJIMUKH

MaTeMaTh4yecKue 0XXKUAAHUS CTyYalHbIX BeJTMUUH

+3HaueHus C/Iy4alHbIX BeJIMUMH U UX MaTeMaTHUeCcKre OXKU/IaHusI

CpeJHeKBaJpaTHYecKre OTK/IOHEeHHUs
Yem 0/mmKe K euHULE KO3(DDULIMEHT KOPPe/IsHHM. ..

+Tem Gosibliie 3aBUCHMOCTD JIPYT OT Ipyra MaCCUBOB CTy4YaliHbIX BeJIMUMH

TeM MeHbllle 3aBUCUMOCTb JIPYT OT [pyra MacCHMBOB C/yYalHbIX BeJIMUMH

TO HEeT 3aBUCUMOCTH APYT OT APyra MaCCUBOB C/IyYaliHbIX BeJTMUUH

TO CYLeCTBYeT KBa/lpaTU4Hasi 3aBUCUMOCTb APYT OT Apyra MacCUBOB CIy4YalHBIX
BeJIMYMH
YeMm 0/mmKe K HY/TH0 KO3(PPUIHEHT KOPPe/IALHUH. ..

TeM Oosbllie 3aBUCUMOCTh JIPYT OT /Ipyra MaCCUBOB C/yUYaiiHBIX BeJIMYWH

+TeM MeHbllle 3aBUCUMOCTb JIPYT OT Apyra MaCCUBOB C/IyuyaliHbIX BeJIMUWH

TO €CTb 3aBUCUMOCTHU JIPYT OT /Ipyra MaCCUBOB C/y4YailiHbIX BeJIMYUH

TO CyIlleCTBYyeT KBaZlpaTW4yHasi 3aBUCUMOCTh APYT OT Apyra MacCHMBOB C/Iy4YailHBIX
BeJINUMH
Cko/1bKO0 K03 (HLIeHTOB Ha/i0 HAlTU NPU JIMHEHHOM perpeccuu?

OJIUH

+1Ba

TpU

yeTbipe
DyHKLMS BbIUMC/IeHHsS MaTeMaTu4eckoro oxuaanus B MathCAD:

+mean

stdev

corr

intercept
DyHKLMSA CTAaH/AAPTHOI0 OTK/IOHeHHs 3/1eMeHTOB MaccuBa B MathCAD:

mean

+stdev

corr

intercept
dyHKIua Ko puipenta koppensinuu AByx maccuBoB B MathCAD:
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mean
stdev
+ corr
intercept

@DyHKIUA AUcepcud 31eMeHToB MaccuBa B MathCAD:

mean
stdev
corr
+var

dyHKIMA K03 duipmenT (a) muHeliHoU perpeccur B MathCAD:

mean
stdev
corr
+slope

dyukiusa ko3¢ dunpent (b) munenHou perpeccun B MathCAD:

mean
stdev

corr
+intercept

Tabo/mna 12 — Kpurepun orjeHKH c()OpMHUPOBAHHOCTH KOMIIETEHIIUH

Koa u Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTH KOMIIETEHI[UN
HavMeHOBaHUe (yacTu KOMMIeTeHIINK)
HH/IMKaTopa Ha 0a30BOM ypOBHe Ha IMOBBILLIEHHOM YPOBHE
JOCTH)KEHUST COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHLIMH (YaCTH | «y/0BJIETBOPUTEIHHO» «XOPOIIIO» «OTJIAYHO»
KOMITETeHLUN) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMajbHOro 0asija | MakCMMa/JbHOro Oasia MaKCUMaJ/bHOro Oasia
NA-1yk-1. CrygeHt CrypeHt CTyjeHT JeMOHCTpUpYeT
AHanusupyet JIeMOHCTPUPYET JIeMOHCTPUPYET OT/IMYHOE 3HAHHE:
Npo6/IeMHYO 3HaHUe: X0polllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHbBIX METO/IOB OCHOBHBIX METO/IOB MaTemMaTHueCKOMn
CUCTEMY, BbISIBJISISI ee MaTemMaTHueCKOM MaTeMaTHhuecKoi CTaTUCTUKU; TIOHSTUN

COCTaBJ/IdrOIIMEe 1

CTaTUCTUKU, TIOHATHUN

CTAaTUCTUKU, TOHATUN

CJTy4yaliHOU BeJIMUVHBI,

CBSI3W MEXJY HUIMU | C/IyyaiiHOM BeJIMUMHBI, | Cy4aiiHOW BeJUUYMHBI, MaTeMaTUuecKoro
N-2yx-1. MaTemMaTH4eCcKoro MaTemMaTH4eCcKoro OXXUIaHUS,
Ocy1iecTB/isieT TOUCK OXKU/IaHus, O’KU/IaHUS, CpeJHeKBa/[PaTUYHOTO
BapUaHTOB pelleHUsl | CpeJHeKBaJpaTUUHOrO | CpeJHEeKBaJpaTUYHOrO OTKJIOHEHUS;
TOCTaB/IeHHOM OTKJIOHEHWS; OTKJIOHEHWS; K03 duiireHTa
pobJieMHOM Ko3dduieHTa Ko3dduieHTa KOpPpeJSILIuU, TTOTPelHOCTU
CUTyaL[M1 Ha OCHOBE KOppeJIsiLIUH, KOppeJIsiLiuH, BbIOOPKU;
JOCTYTIHBIX TIOTPEeLIHOCTH TIOTPeLIHOCTH METOZI0B BbIUMC/IEHUS B
HCTOYHUKOB BbIOOPKU; BLIOOPKU; MathCAD;
vHopMaLu METO/I0B BbIUMC/IEHUS B | METO/0B BbIUMC/IEHUS CTy/IeHT CriocobeH
NA-3yk-1. MathCAD; B MathCAD; BBICOKOM CTeNeHbI0
OnpepiensieT B CTYZIeHT MOXKeT: CTY/IeHT MOXXeT CaMOCTOSITe/IbHOCTH
paMKax BbIOpaHHOTO aHa/IM3MUPOBaTh CaMOCTOSITE/TbHO: aHa/IM3upoBaTh
a/IrOpUTMa BOIPOCHI npo6JieMHy0 aHa/lM3UpoBaTh npo6JIeMHYI0 CUTYaL{HIO
(3apmaun), CUTYaLHIO KaK npobieMHy10 KaK CUCTeMy, BbIBJISIS ee
noJyiexalue CUCTeMY, BBISIBJISISL ee CUTYaLMIO KaK COCTAaBJISIFOLIME U CBSI3U
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JlaTbHeUIIen
pa3paboTke.
[Mpepyiaraet criocoObl
WX PelIeHUs
N O-1nxoc-1
Pa3pabatbiBaeT
MepCIIeKTUBHbBIE
TJIaHbl ¥ TEXHOJIOTHUU
B o0O/macTH
MeXaHU3al[uH U
aBTOMaTHU3aLuU
TIPOLIECCOB B
CeMbCKOXO035ICTBEHH
Ol opraHu3aluu

COCTaBJISIOLIHE U CBS3U
MEXy HUMH;
OCYIIeCTBJISTh TIOUCK
BapUaHTOB PelleHuUs
MOCTaB/I€HHOMN
TIPOOJIEMHOM CUTYyaIUH
Ha OCHOBe JIOCTYITHBIX
HCTOYHUKOB
MH(opMaLuy;
OTIpeZie/ISITh B paMKax
BBIOPaHHOTO
a/ITOPUTMa BOTIPOCHI,
TIOZ/IeKalIe
Jla/TbHeMIIen
pa3paboTKe;
pa3pabaTeIBaTh
MepCIIeKTUBHBIE TJIaHbI
Y TEXHOJIOTHU B
06/1acTi MexaHu3alu|
Y aBTOMaTHU3aLIuH
TIPOLIECCOB B

CUCTEMY, BBISIB/ISS ee
COCTaBJISIFOIIHE U
CBSI3U MEXy HUMU;
OCYLeCTBJISITh TIOMCK
BapUaHTOB PelIeHMUs
MOCTaB/IeHHOM
Npo0JIeMHOM CUTYaluH
Ha OCHOBe [JOCTYTTHBIX
HMCTOYHUKOB
vH(opMaLuy;
oTipeieNiATh B paMKax
BBIOPAaHHOTO
aJICOPUTMa BOITIPOCHI,
ToJijiexaliye
JlaJIbHeuIIen
pa3paboTke;
pa3pabarbiBaTh
MepCrieKTUBHbBIE T/IaHbI
Y TEXHOJIOTHUU B
00/1aCcTH MeXaHU3aLUU
Y aBTOMaTU3aLun

MEXy HUMU;
OCYIIIeCTBJISATH TIOUCK
BapUaHTOB PeIleHHUs

TOCTaB/IeHHOM
Npo0JIeMHOM CHUTYal[U Ha
OCHOBE [IOCTYITHBIX

HCTOYHHUKOB UH(OPMaIUH;

OTIpeZie/ISITh B paMKax
BBIOPAHHOTO aNrOpUTMa
BOIPOCHI, MO/|/IeXallue

JaybHeuei pa3paboTke;
pa3pabaTbiBaTh
MePCIeKTUBHbBIE T/IaHbI U
TE€XHOJIOTHH B 00/1aCTH
MeXaHHU3aluu U
ABTOMATH3aIUH1 MPOL[ECCOB
B CeJIbCKOX0351CTBeHHOU
OpraHu3aLUuu

CebCKOX0351CTBeHHOM TIPOLIeCCOB B
OpraHu3aLu CeMbCKOX0351CTBEHHOU
OpraHu3aLuu
Mopyns 11. «Papbi»

KomnbrorepHoe TectupoBanue (TCKk)
Bblbepume o0uH npasuibHbIll 6APUAHM 0MEemda U HadcmMume KHONKy «oasee»

quCJIOBOﬁ pﬂﬂ OIINChIBAeTCA KdK.
+ai+ap +...+an +...

di*d2-d3" ...
(a1 + a2) + (as —a4)

*dn ...
+ ...

aill +ad+ad—asdt+ ...
Yuc0BoH pAJ| HA3bIBAETCA CXO/AIMMCS, €C/IH:

+ CyMMa nepBbIX (N) ero WieHOB NPU N — ©© UMeeT Mpejen

CyMMa TepBbIX (N) ero 4ieHOB paBHA HYJIIO
CyMMa TepBbIX () ero UJeHOB CTPEMHUTHCS K 0eCKOHEUHOCTH
CyMMa IepBbIX (N) MeHbILIe HYJIS
Uuc/10BOM ps/y Ha3bIBAeTCHA PACXOAALMMCSH, eC/IU:
+CyMMa nepBbIX (N) ero 4ieHoB MpU N — % He UMeeT Mpejesa
CyMMa TepBbIX (N) ero ujeHOB paBHa HYJIIO
CyMMa MepBbIX (N) ero ujieHOB CTPEMUTHLCS K 6eCKOHEUHOCTH
CyMMa TepBbIX (N) MeHbIIle HYJIS
HNHuTerpanbHbii Npu3HaKk cxogumoctu Kommm:
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+psp, C MOJIOKUTEIbHBIMUA Y6bIBaI-OH_[I/IMI/I YiIeHdMH CXOAUTCA WIN PACXOAUTCA, eC/IN

+00
CXOJUTCSI WU PaCXOJUTCSI HeCOOCTBEHHBIM MHTErpal If(x)dx
1

psizi cxoauTcs eci f(X) — HernpepbIBHO yObIBatoljast (QyHKIMS
psizi cxoauTcs ecid f(X) — HerpepbIBHO Bo3pacTaroijasi hyHKIYS
psizi cxoauTcs e f(X) — mostoxuTebHas GyHKIUS

IIpu3Hak cxoaumoctu lanambepa:

eCJIU PsAJ, C TIOJIOKUTEe/IbHBIMU YIeHaMH ai, ..., dn CPABHUTB C IPYTUM PSAOM by, ...,
bn, KOTOPBIY PACXOAUTCS, TO TO PACXOAUTCS U Ps/ a.

eCJIU psiJ, C TIOJI0KUTEeTbHBIMU YIeHaMH ai, ..., dn CPaBHUTh C IDYTUM PSiioM by, ...,
bn, KOTOPBIY CXOAUTCS, TO TO CXOAUTCS U Psif a.

eCJIv psiJ, C TIOJI0KUTEeTbHBIMU YIeHaMH ai, ..., dn CPaBHUTB C IDYTUM PSiioM by, ...,

bn, CXOJUMOCTb W/IM PaCXOAUMOCTb KOTOPOI'O M3BeCTHa, TO €C/IM IIPpU HEKOTOPBbIX a, = bn

psag b cxoguTest, To CXOAUTCA U PSif, a.
+ec/u psif, C MOJOXKUTEJIbHBIMUA YJeHaMU ai, ..., an CPaBHUTh C APYTUM PSoM by,
..., bn, CXOIUMOCTb WX PACXOAUMOCTb KOTOPOI'O HW3BECTHA, TO €C/AU TP HEKOTOPBIX
a, <b, psn b pacxogutcsi, TO pacXOgUTCS U pAf a.
YT0 MOXXHO HUCII0/Ib30BAaTh B KauecTBe psAja b a1 cpaBHeHus c psaaom a?
apU(pMeTHYEeCKYO TTPOrPeCCUI0
+reoMeTpHUYeCKYO MPOrpecCcuto
CTereHHOM psiJ
3HaKOuepeAYHILUUCS Pl

0
Koma CX0IUTCHA U PACX0JUTCHA reoMeTpuueCKas rnmporpeccus 1+ q+ q2 + q3 +...= an ?
n=0

ripu g>1 cxogurcs, a npu <1 — pacxogurcs

ripu >0 cxogurcs, a npu <0 — pacxoguTcs

+npu <1 cxomutcs, a npu q=>1 — pacxoguTcs

ripu <0 cxogurcs, a ripyu =0 — pacxoguTcs
3HaKouepeayHIIUHCS PAj (C WieHaMH Pa3HbIX 3HAKOB) UMeeT BU/:

Dda,=a +a,+a,+a,..+3a,

n=1
0

Da, =a-a-a,-3,.-4,
n=1

o0

Ya, =a°-a,+a, —a,.ta,
n=1

0
+ an:al_a2+a3_a4...ian
n=1

3HaKouepeAyHIIUICA PAJ, Ha3bIBAETCs aDCOTIOTHO CXOAAIUMCS, €C/TH:
+CXOAUTCS Psifi, COCTAB/IEHHBIM 13 aOCOJTIOTHBIX 3HAUEHUH ero YWIeHOB
CXOAUTCS Psiji, COCTaB/IeHHbBIN 13 MOJI0KUTETbHBIX €r0 UJIeHOB
CXOJUTCS Psifi, COCTaB/IeHHbBINM U3 OTPUIIATe/IbHBIX €ro U/eHOB
pPacXoAUTCs psijl, COCTaBIeHHbIN 13 aOCOMIOTHBIX 3HAUEHUN ero U/ieHOB

ITo npu3Haky Jleii0HUIIA 3HAKOUEPeAYIOIHICA PAJ CXOAUTCSH, €CJIH:
BBITIOJIHAFOTCA [jBa YC/I0BUS: al <a2<a3 v npepen !Lrg a,=0
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+ BBITTO/IHAIOTCA [IBa YC/IOBUA: & > a, >a, >... uIpezen lima, =0

N—o0

BBITIO/IHAKOTCA [IBa YCJIOBUA: @, > a, >a, >... U rpegen lima, >0
n—oo
BBITO/IHAIOTCA JBa yI0BUS: al <a2<a3 v npegen lima, <0
n—oo

Uto Ha3biBaeTcsl PyHKIIMOHA/IBHBIM PAJIoM?
+psiji, UieHbl KOTOPOTO SIBJISIFOTCS (PYHKIIMSIMU OT ITepeMeHHOM X
psiJl, YWieHbl KOTOPOTO SIB/ISIFOTCS KBaZ[paTUYHBIMU (DYHKLIUSIMU OT TTePeMEHHOM X
psiJi, YUeHbl KOTOPOT'O SIB/ISIFOTCS TMHEMHBIMU (DYHKI[USIMUM OT TlepeMeHHOU X
psifi, UleHbl KOTOPOTO SIB/ISIFOTCS KyOMueCKUMU (DYHKIUSIMU OT TiepeMeHHOM X
Kako# 001mii BUj UMEIOT CTelleHHbIe PA/bI?

Za X — X, 2"

0

n=
D a, - (x—x,B"

n=0

+3'a, - (x=xo )" =ag+a; - (x—Xg)+a, - (X=X )" +

0
n=0
Za X — X, }4"

Urto Ha3biBaeTca psigom Tennopa?
f'a) f'(a)
1

(x—a)+ (x—a)" +..

(@)
(xa)++n

f(a)+%2(x—a)+¥2(x—a)z+...+&2(x—a)“
f(a)+ f()3(x a) + ”()3(x a)’ +..+ ()3(x a)" +

f(a)+f()4(x a)+ ”()4(x a)? +..+ n()4(x a)" +

Koraa 0yaer cxopurcst psig Teisiopa?
TOMBKO TIPU TeX 3HAueHWsIX X, MPU KOTOPBbIX OCTaTOUHbIM uieH R, ¢opmyiibl
Teliopa Npu n — 0 CTPEMUTCS K MUHYC efuHule limR =-1.
nN—o

+TOJIbKO TIPYM TeX 3HaueHWsiX X, MPU KOTOPbIX OCTaTOUHbIM uieH R, (opmysibl

Tewnopa npu n — o cTpeMuTcs K Hymwo lim R, =0.
n—o0

TOJIbKO TPU TeX 3HaueHMUsiX X, MPU KOTOPbIX OCTaTOUYHbIA ueH Rn ¢opmyiibl
Tewnopa npu n — o cTpeMuTcs K egunuLe limR, =1.
n—o

TOJMILKO TIPM TeX 3HAUEHMSIX X, NPU KOTOPBIX OCTaTOUHbIM uieH R, dopmyJisl
Tetinopa npu n — oo 6osbie Hyss MR, =>0.

nN—o0
Korpga psap Teisiopa npeBpaijaercs B psij MakiopeHna?
+Korga a=0
korzaa a>0
korzaa a<0
Korga a>1
YT0 MOXHO fAe/1aTh C JBYMSA CTelIeHHbIMU pAAaAMH?
+II04Y/IeHHO CKJIaJbIBaTh U YMHOKAaTh
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MOUJIEHHO J1e/TUTh
MOU/IEHHO BBIUMTATh
TIOY/IEHHO 00BeINHSITh
YT0 MO)KHO fie/1aTh CO CTeleHHbIM PS/JI0M B HHTepBaJie ero CXxoAuMOCTH?
+TI0U/IeHHO UHTErpupoBaTh U JuddepeHLIMpOBaTh
MOU/IEeHHO BO3BO/IUTD B CTEMEHb
TOU/IeHHO BBIUMTATh
TIOWIEHHO 00beUHSATD
Kakoii psaj aB/isieTcs pa3/iokeHueM sin(x)?

ZE:( 1)2n -1

2n—l

__j

2n -1

+§X = m11)

m

> (D3

2n-1

- (2n-1)

i (_l)4n—l

2n-1

- “(2n-1)

Kakou psap aB/sieTcs pa3/iokeHneM cos(x)?

Ilpu3Hak, He ABIAIOIUIICA MPU3HAKOM CXOAMMOCTH psiia:
WHTerpasbHbIM rpu3Hak Korm
npu3Hak /lamambepa
npr3HakK JleiibHUIIa
+ npusHak PyHre-Kytrta

Tabmuna 13 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIHI

Kox u Kputepuu olieHMBaHUs CHOPMUPOBAHHOCTH KOMITETEHI[UU
Ha“MeHOBaHHe (yacT KOMIIETEHIUH)
WH/IMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YPOBHE
JOCTYKeHUS COOTBETCTBYET OL|€HKE | COOTBETCTBYET OLIeHKe COOTBETCTBYET OILIEHKE
KOMIIeTeHLIMH (YaCTH | «y/0BJIETBOPUTEIHHO» «XOPOLIIO» «OTIUYHO»
KOMIIeTeHLUH) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJbHOIo Oajia | MakCHMaJbHOro Oasia MaKCHMaJIbHOro Oasia
NO-1yk-1. CrygeHt CrygeHt CTyJeHT JeMOHCTPUpYEeT
AHanmu3upyet JeMOHCTPUPYET J€MOHCTPUPYET OT/IMYHOE 3HAHHE:
po0/IeMHYIO 3HaHHe: XOpoIllee 3HaHHe: OCHOBHBIX METO/[OB

CUTYaLMIO KaK
CUCTEMY, BBISIBJISISL ee
COCTaBJISIIOIIME U

OCHOBHBIX METO/IOB
BBIUKC/IEHUS C
MOMOILIBIO PSIZIOB;

OCHOBHBIX METO/IOB
BBIYKC/IEHUS C
TOMOIIIBIO PSIZIOB;

BBIUKC/IEHUS C TIOMOII[bI0
PSIZIOB; TIOHSTUI
CXOJSALIMNCSA U
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CBSI3U MeXy HUMU TOHSATUW CXOJALUNCA | TIOHSITUM CXOZASIIUNCS PacXOsALIUICS P,
NA-2yk.1. Yl PaCXOJSAIIMICA Psifi; | U pacXOAsLLUICS psf; MPU3HAKOB CXOZUMOCTH;
Ocy11ecTB/sieT MOUCK TIPU3HAKOB TIPU3HAKOB 3HaKOuepeayIIHUXCs,
BapUaHTOB pelleHus CXOZUMOCTH; CXOZUMOCTH; (yHKLMOHAIbHBIX U
MOCTaB/IeHHOU 3HaKOUepeayIIIUXCs, | 3HAKOUepeAyIOIUXCs, | CTeleHHBIX PS/IOB; PsI0B
1po6IeMHOM (byHKIIMOHA/IbHBIX U (yHKLIMOHA/IbHBIX U Tetinopa u MaksiopeHa;
CUTYaLlMy Ha OCHOBE CTereHHbIX PSZIOB; CTereHHbIX PSZIOB; MeTO/IOB BbIUMCJ/IEHHS B
JIOCTYTTHBIX psifoB Teitsiopa u psnoB Teitsiopa u MathCAD;
HMCTOUHUKOB MaksiopeHa; MaknopeHa; CTyZIeHT CTIocobOeH C
vH(popMaLur METO/IOB BbIUMCJ/IEHHSI B | METOZ0B BbIUHC/IEHUS BBICOKOM CTeNeHbI0
NA-3yk-1. MathCAD; B MathCAD; CaMOCTOSITe/TLHOCTU
Omnpepenser B CTYJ€HT MOXET: CTYJ€HT MOXeT aHa/IM3UPOBaTh
paMKax BbIOpaHHOTO aHa/IM3MpOBaTh CaMOCTOSITe/TbHO: npo0IEMHYIO CUTYaLIO
asropyuTMa BOIIPOCHI npobJieMHY 0 aHa/IM3UpOBaTh KaK CUCTeMYy, BbISIBJISIS ee
(3apaun), CUTYaLMIO KaK npo0IeMHYIO COCTaBJISIFOLLME U CBSI3U
noijieXxariye CUCTEMY, BBISIBIISISL ee CUTYaL1IO KaK MeXy HUMU;
JabHeuen COCTaBJISIIOLIME U CBSI3U | CHUCTEMY, BBISIBJISAS ee OCYIIIeCTBJISITh TIOUCK
pa3paboTke. MeX/y HUMU; COCTaBJISIFOLIUE U BapUaHTOB pelleHust
I[pennaraet criocobbl | OCYIIECTB/ISTH TIOMCK CBSI3U MEXXAY HUMU; MOCTaB/IEHHOM
WX pellleHus BapUaHTOB pelleHusi OCYLI[eCTBJISITh IOMCK | TPOOJ/IeMHOM CUTyallMu Ha
N I-1nkoc-1 TIOCTaB/IeHHOU BapUaAHTOB pellieHus OCHOBe JIOCTYITHbIX
Pa3pabatbiBaeT npo0/IeMHOM CUTYyaLuu TOCTaB/IeHHOM HMCTOYHUKOB WH(OpMaI1K;
NepCrieKTUBHbIE Ha OCHOBE JIOCTYITHBIX | MPOOJIEMHOM CUTYyaIuu orpefiesisiTh B paMKax
T/IaHbl U TEXHOJIOTUU HCTOUHHKOB Ha OCHOBE [IOCTYITHBIX BLIOPAHHOTO aNropUTMa
B obO/acTH vHbopMaluy; HMCTOYHUKOB BOTIPOCHI, TIO/I/IEXKalIue
MeXaHU3al[uu U orpefiesisiTh B paMKax vHbopMalLuy; JanbHeiieii pa3paboTKe;
aBTOMaTH3aLuu BLIOPAHHOTO orpeiesisiTb B paMKax pa3pabartbIBaTh
TMIPOLIECCOB B aJIrOpUTMa BOTIPOCHI, BbIOPAHHOTO TMepCrieKTUBHbBIE TI/IaHbI U
Ce/IbCKOXO03sICTBeHH noJijieXxarue aJiropyuTMa BOIIPOCHI, TeXHOJIOTHH B 00/1acTH
ol opraHu3aluu JanbHeuIei TO/I/IeXKalIue MeXaHU3aluK U
pa3paboTKe; JlaJIbHeUIIen aBTOMaTH3alL[1H TMPOL[eCCOB
pa3pabaTbIBaTh pa3paboTke; B CeTbCKOX03511CTBEHHOU
repCreKTUBHbIE TIJIaHbI pa3pabarbiBaTh OpraHusaluu
Y TeXHOJIOTUU B MepCrieKTUBHbBIE TI/IaHbI
001acTi MexaHW3aLuu Yl TEXHOJIOTHH B
Y aBTOMaTH3aluu 00J/1aCcTH MeXaHU3al[uH
TIPOL{eCCOB B Y aBTOMaTH3aLuu
CeJTbCKOXO035ICTBEHHOM TIPOLIECCOB B
OpraHu3aLyu CeMbCKOXO035IMCTBEHHOU
OpraHu3aIvu

2 OHEHUBAHMUE IITMCBMEHHbBIX PABOT CTYAEHTOB

OneHuBaHNe MHCbMEHHBIX Pa0oT CTY/AEHTOB,
He perjlaMeHTHPYeMbIX y4eOHbIM MJIAaHOM

NuauBuayanabHoe goManiHee 3aganue (MU/13)
BapuaHumbl 3a0aHus

1. MuTepnioivipoBanue GyHKIUAM

1. laTeprionupoBaHye TabMMUHBIX (PYHKITHIA.
47



. [To/lyunTh MHTEPIIO/NMPYIOLLYIO (PYHKLUIO HAa OCHOBE MaTpuLibl BaHzepMoHa.
. [To/lyunTh MHTEPIO/MMPYIOLLYIO (PYHKLMIO HA OCHOBE MHOTOY/IeHa JlarpaHxa.
. [TolyunTh MHTEPNONMPYIOLLYHO (GYHKIMIO HAa OCHOBe MHOrousieHa HeroToHa.
. [TonyunTh UHTEPIIOMUPYIOLYIO (DYHKIMIO HAa OCHOBE CIJIaliHOB.

2. O0paldoTKa IKCIepUMeHTa/TbHBIX JJAHHBIX
. ObpaboTKa 3KcriepyuMeHTa/lIbHBIX JaHHbIX. MeTo | HAUMEeHBIIUX KBa/IpaToB.
. [TonyunTh TMHENHYIO alMpOKCUMHUPYIOIYI0 (PYHKIIUIO.
3. [TonyuuTh KBaIpaTUYHYIO allPOKCUMUPYIOLYIO (DYHKLIMIO.

3. PentieHue He/IMHeHHbIX YPaBHEHUH C 0JHOM MepeMeHHOM
1. MeToapl peliieHs HeJIMHEMHBIX yPaBHEHUM C OJTHOM TlepeMeHHOM.
2. PemuTh He/vHelHOe ypaBHeHME C OJHOW TepeMeHHOM MeTO/IOM I10JIOBUHHOIO
Jle/IeHusl.
3. PemnTh HeMMHEKWHOe ypaBHEHUE C OJHOM NTepeEMEHHOM MeTO/IOM MPOCTOW UTePaLvH.
4. PeiieHue cucTeM JIMHENHBIX YPaBHEHHH

. MeTo/pl pellieHusi CUCTeM JIMHEMHBbIX YpaBHEHUH.
. PellliTh cucTeMy JIMHEeMHbIX YpaBHEHUY MaTPUUHBIM METO/IOM.
. Peluth crucTeMy MHENHbIX ypaBHeHU meTogoM ["aycca.
. Peliith cucTeMy IMHeNHBIX ypaBHeHUMH MeTozoM ['aycca-3eizess.

5. PelieHue cucTeM He/IlMHEHHBIX yPaBHEHUH
. MeTo/p! pellieHUs1 CUCTEM HeJIMHEVHBIX YPaBHEHUM.
. PellliTh crcTeMy HeJIMHEMHBIX YPaBHEHUM MeTO0M NPOCTOM UTepaLyu.
3. PemmTh cucTeMy HeJIMHEUHBIX ypaBHeHUM MeTonoM HbroToHa.

6. J/InHeliHOe MpPOrpaMMHUpPOBaHKe
1. JIuneriHOE TIpOrpaMMHUpPOBaHME.
. PelinTh 3a/1auy JIMHEWHOTO TPOrPAMMUPOBAHUS CUMILIEKC-METO/[OM.
3. PelnTh 3a/1auy JIMHEWHOTO TPOrPAMMUPOBAHUS UCTOJ/Ib3Ys TipuioxeHue B Excel.
7. Ilonck MUHUMYyMa (PyHKI[UM O0/JHOM MIepeMeHHO!
. MeTo/pl orcka MUHUMyMa (YHKLMU OJHOM riepeMeHHOM.
. Halith MUHMMYM (DyHKLIMM OJHOU TepeMeHHOM MeTO/I0M T0JIOBUHHOTO JleJIeHNS .
3. Hai'Tu MUHUMYM (DyHKLIMM OJTHOW TIepeMeHHOW MeTO/I0M CKaHWPOBAHUSI.
8. ITorick MuHUMyMa (PyHKI[UM HECKO/IbKHX MepeMeHHbIX
1. TTouck MuHUMyMa YHKIIMA HECKOJIbKMX TTIepeMeHHBIX.
2. Halith MuHUMYM (GYHKUMA HECKOJIbKUX TepeMeHHbIX MeTOZOM «IOKOOP/MHATHOTO
CIyCKa».
3. Haliti MuHMMYM (DYHKIIMM HECKOJIbKMX TTepeMeHHbIX MeTOZJOM «CKOPEHIIIero Cryckay.
9. Penienne 00bIKHOBeHHBIX U depeHaTbHBIX yPaBHEeHHH MEePBOro MopsiKa

1. Perienrie 06bIKHOBEHHBIX AvepeHLIMPOBaHHBIX YPaBHEHMI MePBOT0 MOPSiKa.
2. Petimth 00bIKHOBeHHOe [uddepeHIMpOBaHHOe YpaBHeHHe TepBOro TOpsiika MeTOZOM
Ouinepa.
3. Peimth 00bIKHOBeHHOe uddepeHIMpOBaHHOe YpaBHEHHWEe TePBOT0 TOpsiKa MEeTOZOM
Oiinepa —Koriim.
4. Peimtb 0OBIKHOBeHHOe AvddepeHIIMpOBaHHOe ypaBHEHHe I1ePBOr0o TIOpsiIka METO[OM
Pynre- Kyrtra.

bk~ WN

N =

A WNR

N =

N

N =

10. MaTemaTHueckas CTaTUCTUKA
1. MaremaThueckasi CTaTUCTHKA. [TOHATHSI TeHepaTbHOM COBOKYITHOCTH M «BBIOOPKU».
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2. BoluMCc/UTh  MaTeMaTHUeCcKoe OKUJIaHHe,

CpeAHEKBA/IpdTUYECKOE OTK/IOHEHHE

K03 PULIMeHT BapraLliK [1Jis1 «BEIOOPKI».
3. Hality MMHeHy10 perpeccuro Cy4YyalHbIX BeJIMYMH.
4. Halitu K03 QULIeHT KOppessLiiy CTy4alHbIX BeJTMUMH.

A UT R WN =

MakcumasibHas onenka — 10 6anioB.

Tabauna 14 - K

. MaTemaTnueckue psiJbl.
. [Ipy3HaKku CXOAMMOCTH U PaCXOAUMOCTH psja.
. OyHKIMOHA/bHBIE PS/BbI.

. CTerieHHbIe pPSAJbI.

. Psapn Teitnopa v psig, MakiopeHa.
. [IpuMeHeHue PsIZIOB /1J1s1 IPUOIMPKEHHBIX BBIUKCIEHUH.

11. Paab1

DUTEPUH OL€EHKH C(l)OpMHpOBaHHOCTI/I KOMHETEHHI/II‘;I

Kop n Kpurepuu olieHnBaHNs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHHE (4acTH KOMIIETEHLIVH )
WH/JYKaTopa Ha 6a30BOM ypOBHe Ha IOBBILIIEHHOM YPOBHe
JOCTHKEeHUS COOTBETCTBYeT OL[eHKe | COOTBETCTBYeT OL[eHKe COOTBeTCTBYeT OL|eHKe
KOMITeTeHLIUU «YZ0BJIETBOPUTE/ILHO» «XOPOLLO» «OTJINYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIUH) MaKCHUMaJIbHOTO Oasila |  MaKCHUMaslabHOro Oasia MaKCHUMaJibHOTO Oasiia
NA-1yk-. CTyzeHT, B OCHOBHOM, CryZieHT X0poLlo CTyZleHT OT/IMYHO
Amnanusupyer BJ/IaJileeT MaTepuasioM BJlaZileeT MaTepuasoMm, BJIaZleeT MaTepuasoM,
nipobieMHy0 TI0 TeMe, 3aJjaHue BBITIOJIHUII 38/laHue B BBITIO/THWI 3a/jaHue B

CUTYaL1IO KaK
CUCTEMY, BBbISIBJISIS
ee COCTaBJIAIoLLIMe
Y CBSI3U MEXAY
HUMU
NA-2yk-1.
OcywecTBiisieT
TOMCK BapUAHTOB
pelleHust
MOCTaB/I€HHOU
rpo6ieMHOM
CUTYyalWy Ha
OCHOBe JIOCTYIIHBIX
HMCTOUHUKOB
vH(popMaLur
N-3yk-1.
Ornipegensier B
paMKax
BbIOPAHHOTO
ajropuT™Ma
BONPOCHI (3a7aun),
nozijiexxariye
Jla/TbHeMIIen
pa3paboTke.
IIpennaraer
Croco0bI UX

BBITIO/THUIT JI0 KOHI|A
cemMecTpa, Mpu
BBITIOJTHEHUH 3a/IaHUST
HCII0/Ib30BaJI ITaKeT
MathCAD u
HeoOXo[UMbIe
MporpaMMBbI pacyera,
HO MPUBOJUT
HETOUHYIO
apryMeHTal[{io
TeOopeTUUeCKUX
TI0JI0XKeHUH HUJTN
JIOTTY CTHT
He3HAuUuTe/IbHbIe
OIIIMOKY;
CTY/IEHT
MO>KeT: aHa/I3UPOBATh
po0/IeMHYO
CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTaBJISIFOIIME U CBSI3U
MEXXTy HUMU;
OCYIIIeCTBJ/ISITh TIOUCK
BapUaHTOB pellleHus
IT0CTaB/IeHHOM

npo0/IeMHON CUTYyalUU

CPOK U B TIOJTHOM
obbeme, rpu
BBITTO/THEHUH 3a/]aHUSI
WCII0/Tb30Ba/T HA

CPOK U B TTOJTHOM
obBeme, TIpH
BBITTOJTHEHUM 3a/JaHMUST
YCITEIIHO UCIT0/Th30Bas

XOpOolLleM YPOBHe TaKeT MathCAD u
MathCAD u HeobXoIMbIe
HE0OXO0IUMbIe MpOrpamMMsbl pacyera,

MpOrpamMMbl pacueTa , o
CYIIeCTBY OTBeYaeT Ha
MOCTaB/IeHHbIE BOTPOCHI,

TOKa3bIBaeT rIyboKoe
3HaHUe U TIOHUMaHKe
TEeMbI, CAMOCTOSITEJTHHO U

HO JIOMyCKaeT apryMeHTHPOBaHO
HETOUHOCTHU JlenaeT TpaBU/IbHbIE
(hopMy/IMPOBOK He BBLIBO/IBI;

HCKa)KaroIlue ux CTYZIEHT CITOCO0eH C

CoLep>KaHus, BBLICOKOM CTEeIIeHbI0
CTy[eHT CaAMOCTOATE/IbHOCTHU
CAMOCTOATE/IbHO HaXOJWThb U
Haxo4uT U aHA/IU3UPYeT dHA/TU3UPOBATH

MpO0JIEMHYIO CUTYaLHIO
KaK CUCTEMY, BBISIBJISIS ee
COCTABJISIFOIIME U CBSI3U
MEXy HUMU;
OCYIECTBJISIET TIOMCK
BapUaHTOB PelleHMUs
IIOCTaB/IEHHOM
npo0JIeMHOM CUTYalIuU

MpO0JIEMHYIO CUTYaLIHIO
KaK CHUCTeMY, BbISIBJISIS ee
COCTABJISIFOIIME U CBSI3U
MEXy HUMU;
OCYIL[eCTB/ISITh TTOMCK
BapUaHTOB PeIleHUs
ITOCTaB/IEHHOM
po0/IeMHOM CUTYalIUU
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peleHust

W-11nKoc-1 WCTOYHUKOB HMCTOYHHUKOB HCTOYHUKOB
Pa3pabaTbiBaet vHbopMaLuy; vH(bOopMaLnu; vHbopMaLuy;
TNepCrieKTUBHbIE orpefie/IITh B PaMKax oripejieJisieT B paMKax OTipejiesiATh B paMKax

TIJIaHBI U BbIOPAHHOTO BbIOPAHHOTO aIrOPUTMa | BBIOPAHHOTO A/ITOPUTMA
TeXHOJIOTHH B aJIrOPUTMa BOTIPOCHI, BOTIPOCHI, TIO/|/Te)Kalljie | BOIPOCHI, TIO/JIeXKall[ue
obmactu rojiexkaniye JanbHenen JambHeuIen
MeXaHU3aI[uH U JlanbHeuIen pa3paboTkKe; pa3paboTke;
aBTOMaTHU3aLUx pa3paboTke; pa3pabaTbiBaTh pa3pabartbiBaTh
TIPOLIECCOB B pa3pabarbiBaTh NepCrieKTUBHbBIE T/IaHbl U | TIePCTIeKTUBHBIE TJIaHbI U
CeJTbCKOXO3SICTBE | MEPCIEKTUBHBIE TJIaHbI | TEXHOJIOTHH B 00/1acTH TeXHOJIOTHH B 06/1aCTH

HHOI OpraHu3aluu

Ha OCHOBe€ JOCTYIIHBIX

M1 TeXHOJIOIr'u B

Ha OCHOBe€ OOCTYITHBIX

MeXaHH3alllui U

00s1acT MexaHU3aIun aBTOMaTH3aLuU aBTOMAaTH3aLUU
Y aBTOMaTH3aLuu TIPOLIECCOB B TMIPOLIECCOB B
TMIPOLIECCOB B Ce/IbCKOXO03SIMCTBEHHON | Ce/IbCKOXO03sICTBeHHOM
CenbCKOX0351CTBeHHOU opraHu3alyu opraHu3aluu
OpraHu3aiuu

Ha OCHOBe€ JOCTYIIHBIX

MeXaHH3allui 1

3 OIIPEAEJIEHUE PE3YJIBTATA

IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa NMPOMe)XyTOUHOM aTTeCTaljuy M0 JUCLUTI/IUHE 5K3AMEH.

OLEHOYHLIE MATEPHAJIbI 1 CPEANCTBA [1JI51 IIPOBEPKU
CO®OPMMNPOBAHHOCTU KOMIIETEHIIU

YK-1 Cnioco6eH ocyiecTB/ISITh KPUTHYECKHI aHa/ T3 MPOO/IEMHBIX CUTyal[Hi Ha
OCHOBe CHCTeMHOTrO0 M0/X0/1a, BEIpadaThIBaTh CTPATErUI0 AeiiCTBUM

3aiaHu 3aKPBITOr0 TUIA

Boibepume ooun npagunvnslit 6apuanm omeema:

1. Kakoii MeTOl NPUMEHSIIOT NPHU PelIECHUU CUCTEM HeJIMHEHHbIX YPABHEHU.
+ metox ['aycca

metox Ilyacona

MmeTo/ Jlammaca

Merox Dypee

2. B kakom quamna3zoHe udMeHsieTcsl KOY(PPUIUEeHT KOppeIsaumnu.
+or-1mo1l

oT -2 110 2

or -3 510 3

oT -4 1o 4
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3aI[aHHH OTKPbLITOI'0 TUIIA

atime pazeepHymbiili omeem Ha eonpoc:

1. B uem 3aK/Il0YaeTCs1 MeTO/ MPOCTOU UTepaluy [IPH pelieHUU yPaBHEeHUH.
IlpasunbHblli omeem: MeTOJ, MPOCTOM WTepaluM 3ak/IiuyaeTcs B TOM, 4YTO Ha

KaX/0M uTepaliud KOpeHb ypaBHEHHWs paBeH camMou (YHKI[MU Ha TMpeablayliei
WTepaLyu.

2. UTo Ha3bIBAeTCA UHTEPNO/ISLUOHHON (DYHKI[UEH.
IMpasunbHblli omeem: WHTEPIOJIALIMOHHON (YHKIMEeW Ha3biBaeTCsa (QYHKIWS,
KOTOpasi IPOXOAUT uepe3 BCe TOUKU 3a/laHHOM TabmuHON QyHKI[UH.

3. Uto Ha3bIBaeTC annpokcumMupywomen GyHKipen.

IMpasunbHblli omeem: amnIPOKCUMUDYIOIe (yHKI[Mel Ha3biBaeTCs (QYHKIMS,
KOTOpasg MNPOXOJUT C HaMMEHbBLIMMU pacCTOSHUSIMHA [0 BCeX TOYeK 3aJaHHOU
TabMUHOM (HYHKIIH.

4.  Yemy paBHa NpoM3BOjHAas B TOUKaX JKCTpeMyMa (PyHKLUH.
I1pasu/ibHblli omeem: B TOUKax 3KCTPeMyMOB (YHKLIMY TIPOU3BO/[HAsi paBHA HYJIIO.

5. B yeMm 3ak/Il0uaeTcs MeTO/ MOKOOPAMHATHOIO CMYCKAa MPHU HAXO0XX/AEHUH
MHHMMYMa (D)YHKIIMA MHOTHX TepeMeHHbIX.

IIpasunbHbili omgem: MeTOJ, 3aK/TF0YAeTCsI B TOM, UTO Ha KaXK/[OM Illare roouepeiHo
WJeT JABW>KEeHUe B0J/Ib BEKTOPOB Mapasiie/ibHbIX KOOpAUHAaTaM (yHKLIWU.

6. B ueM 3ak/Il0uaeTcs MeTO/ HaWCKOpeHIlIero Ciuycka NpH HaxO0XAeHUH
MHHMMYMa (D)yHKIIMIM MHOTMX NepeMeHHBbIX.

IIpasunbHblli omeem: MeTO/, 3aK/II0UaeTCsl B TOM, UTO Ha Ka)K/OM Il1are rooyepesiHo
WJeT IBW)KEHHE B/I0/Ib BEKTOPOB MePITeH/IUKYJ/ISIPHBIX JTMHUSM YPOBHS (DYHKLIUH.

7. M3 KakuXx IBYX UacTed COCTOUT 3ajaua JIMHENHOr0 MPOorpaMMHpPOBaHMS.
IIpagunbubili omeem: IIpu pellieHWH 3afauud JHUHEHMHOrO ITPOrPaMMHPOBAHHS
33/lal0TCs  1lesieBasi (PYHKIUMSI M CUCTeMa OrpaHWYeHWM Ha T[apaMeTpbl 3TOU
GyHKLMH.

ITKoc-1 Cnoco0eH pa3padaTbiBaTh MepCreKTHBHbIE IVIAHbI K TEXHO/IOTHH B
00/1acTH MeXaHH3alid ¥ aBTOMATH3aI[UH MPOIIECCOB B CE/TbCKOX03ANCTBeHHOM
OpraHu3aluu
3ajaHust 3aKPBITOT0 THIIA

Bbibepume HeCcKO/1bKO npaeu/ibHbIX 8APUAHMO8 omeemd:.

1. Ha kaxkume TpH Trpynnbl [JeJATCS MeETOAbI pelleHds] O0bIYHBIX
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AU PpepeHIHATbHBIX YPABHEHUN.
+ aHAJIUTHYECKHEC
+ rpaduueckue
+ 4HCIICeHHBIE
NPUOJINKEHHBIE

2. Kakue ecTh Tpu BH1a MATPHIIL.
+ TpaHCIIOHUPOBAHHAS
+ eqMHUYHAS
+ oOpaTHas
npsimas

BaIlaHHH OTKPLITOI'0 THIIA

Jatime pazeepHymbiii omeem Ha 80npoc:

1. Kakasg Marpuiia MHCHO0/ib3yeTcsl TMPH pelieHHd YPaBHEHHH MeToA0M
HebroToHa.

IMpasunbHbili omeem: HCIONb3yeTCS MaTpuija $IKoOHW, paBHasi TMPOW3BOAHBIM

(yHKLMI 110 UX MMapaMeTpaMm.

2. UTo Ha3bIBaeTCsl JIMHENHbIM NMPOrpaMMHUpPOBaHKEM.

IIpasunbHbili omeem: JUHeWHOe TIPOrPaMMHKDOBAHKE 3TO pa3fie/l MaTeMaTHKH,
3aHMMAIOLIUICS pellleHHeM TaKWX 3a7ad Ha OThICKaHUM HauOONbIINX U
HaVMEHbIIMX 3HAYeHWW, JJIs1 KOTOPbIX METOJAbl AaHAJIMTUYECKOr0 aHaiu3a
0Ka3bIBAlOTCSl HENPUTOITHBIMH.

3. B uem 3ak/ouaerca MeToj Jiiepa NPU pelIeHUH OOBIKHOBEHHBIX
aud depeHaNbHBIX YPaBHEHUI.

IlpasunbHblli omeem: 3TO rpauUuecKuii MeTO[, KOTOpbIi [JaeT pelleHde B

TabIMUHOM BU/Ie Y TIPU pacueTe Ha KaXK[oW UTepaliy BbIUMCIISETCS caMa QPyHKIUsS

Y TIpUpaLl[eHre K Heu.

4. Uto xapakTepu3yeT CTeleHb PacCesiHUs 3/IEMeHTOB MacCHBAa OTHOCUTE/THHO
MaTeMaTHYeCKOro O)KHaHHA.

IMpasunbHbili  omeem:  CTeleHb  pacCesHUSI ~ MacCHMBa  XapaKTepu3yeT

cpefleKBaJpaTUUHOE OTK/IOHEHUe.

5. Kakue ABa OCHOBHBIX NPH3HAKA CXOJUMOCTH MaTeMaTH4YecKoro psifia
UCIO/TB3YIOTCSl HanboJiee YacTo.

IIpasunbHbili omeem: Hauboiee YaCTO HCMOB3YIOTCA MeTof Ko U metop

Hanambepa.

6. Uemy paBeH k03¢ duiiueHT BapUal[ui MacCUBa C/IyYalHbIX YHCE/I.
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IMpagunbubili  omeem:  KO03GGdUIIMEHT  BapualluM  paBeH  OTHOIIIEHUIO
CpefHeKBa/IpaTUYHOTO OTK/JIOHEHWss M MaTeMaTU4yecKoro OXKHUJaHUs MacCCHUBa
CJTy4YalHBIX YHUCEJI.

7. Kako# MmaTeMaTHUeCKUH psAJ Ha3biBaeTcsl PyHKIHOHA/TBHbBIM.
IIpasunbHbili omeem: B (YHKLUOHAJBLHOM psifile €ero 3/JeMeHThbl SIB/SIFOTCS
(bYHKIHSAMMU.

OkoHuaTenbHbIe  pe3ynbTaTbl  00OydeHuss  (OpMHPOBAHHS ~ KOMIIETEHI[WI)
OTIpe/iesISIOTCS  TIOCPe/ICTBOM TiepeBoZia 0asijioB, HabpaHHBIX CTYZEHTOM B TMpoliecce
OCBOEHUS TUCLIUTLIMHBI, B OLIEHKHU:

— 6a3oBbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHI[UM CUMTAETCS JOCTUTHYTHIM,
ecid  pe3ynbTaT OOyueHHS COOTBETCTBYET OIIeHKe «YZOB/eTBOpUTeNnbHO» (50-64
PEeUTHHTOBBIX OasiioB);

— TMOBBILIIEHHBI  ypOBeHb  C(HOPMMPOBAHHOCTHM  KOMIETEHIIUM  CUMTaeTCs
JNOCTUTHYTHIM, €C/IU pe3y/JbTaT OOy4yeHHsI COOTBETCTBYET OLIeHKaM «Xoporio» (65-85
PEUTHHTOBBIX 0a/IOB) U «OTIMUHO» (86-100 peMTUHTOBBIX OasioB).

4 TIOPSTIOK ITPOBEJIEHVSI IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa NMpOMe)KyTOUHOM aTTeCTalluy M0 AUCLUIIIIMHE 5K3AMEH.

@DOH/| OLIeHOUHBIX CPeZICTB /1JIs [TPOBeZleH!s] TIOBTOPHOU NPOMEeXYTOYHOU aTTeCTalin
(opMHpyeTCst U3 YKC/ia OL[eEHOUHBIX CPeJCTB M0 TeMaM, KOTOpPbIe He OCBOEHBI CTY/IeHTOM.

IIpumeuaHnue:

[oroHUTe /TbHBIe KOHTPOJIbHBIE UCITBITaHUSI TIPOBOASITCS /IJIsl CTYA€HTOB, HabpaBIIMX
meHee 50 OammoB (B cootBeTcTBUM C «[lo/io’keHHMEM O MOAY/IbHO-PEHTUHIOBOM
CUCTEME» ).

Ta6ymmna 15 — Kpurepuu oneHku copMUpPOBaHHOCTH KOMIETEHLMH

Kop v HaMeHOBaHMe UHAMKATOpa Kputepuu oieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN
JOCTH)KeHUS] KOMIeTeHLMH (4acTh (yacTu KOMITeTeHL1N)
KOMIIeTeHL1N) Ha 6a30BOM ypOBHe
COOTBETCTBYET OLIEHKE «Y/I0BJIETBOPUTETHLHO»
50-64% ot MakcuMasibHOTO Dasia
N-1yk-1. AHamsupyer CTy/leHT JeMOHCTPUpPYeT 3HaHUe MEeTO/0B: UHTePIIOIMPOBaHUS
npo0IeMHYIO CUTYaLMIO KaK ¢byHKImiA, 06pabOTKM 3KCIIepUMeHTa/TbHBIX JaHHbBIX, PelleHus]
CUCTEMY, BBISIBJISISI €e COCTaBJISIOLL1e HeJIMHeWHbIX ypPaBHEeHUH C OZJHOW NlepeMeHHOM, pelleHus
Y CBSI3U MeX/ly HUMU CUCTeM JIMHeNHBIX U CUCTeM HeJIMHeHbIX ypaBHEHUH,
N-2yk-1. OcyiecTsiiseT IOUCK JIMHEMHOr 0 TIPOrpaMMKPOBaHUs1, TOUCKA (PYHKLIMK OIHOM U
BapUaHTOB pelleH!s] T0CTaBIeHHOU HECKOJIbKUX TlepeMeHHbIX, pellieHrs] 0ObIKHOBEHHBIX
npo6JieMHOM CUTYal[Ml Ha OCHOBE I depeHIMATBHBIX YpaBHEHUM, MaTeMaTH4eCKon
JOCTYIHBIX UCTOYHHUKOB CTaTUCTHKH, BBIUMC/IEHNS C TIOMOLIBIO PSZIOB;
yuH(popMaLu criocobeH: aHa/IM3UPOBATh NMPOOJIEMHYIO CUTYaLUIO KakK
N-3yk-1. Onpepensier B paMKax CUCTEMY, BBISIBJISISL €e COCTaBJ/ISIFOLME U CBA3U MeXJYy HUMU;
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BBIOPAHHOTO arOPUTMa BOTIPOCHI
(3agaun), moAsiexkallue JaabHemien
pa3pabortke. IIpeasaraet criocoObI Ux
pelLieHust
N/-1rkoc-1 Pa3pabateiBaeT
TiepCrieKTUBHbIE TJIaHbI U
TeXHOJIOTHUU B 00/1aCTU MeXaHH3al[n
Y aBTOMATH3alliu MPOLeCCOB B
CeJIbCKOXO035IMCTBEHHOW OpraHu3aLiu

OCYILL[eCTBJISITh TOMCK BApUAHTOB pellleHus [I0CTaB/IeHHOM
1po6JieMHOM CUTYyalLMM Ha OCHOBE JOCTYITHBIX HCTOYHUKOB
MH(OpPMAaIK; Onpe/ieNaTh B pAMKax BEIOPaHHOTO alropyuTMa
BOTIPOCKI, TIO/I/IeXKallie JanbHekei pa3paboTKe;
pa3pabaTbIBaTh MMepCrieKTUBHBIE TIaHbI U TEXHOJIOTYH B
06J1acTV MeXaHW3al[Mu U aBTOMaTHU3aLuy TIPOLIeCCOB B
CeJIbCKOXO035IMCTBEHHOW OpraHU3aluu
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