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ITacnopt
(oHa O1eHOUHBIX CPE/ICTB
CreranbHocTH 4.3.2. DIeKTPOTEXHOJIONHH, 37IeKTPO0OopyI0BaHKe 1 SHeProcHabkeHKe arporpOMBIIIIIEHHOr 0
KOMITIeKCa
HucaurnmHa: MatemaTuyeckoe MOZeTMpOBaHue

HavMeHoBaHMe O1[eHOYHBIX CPEJICTB
N K KonTponupyemsie
H/(f-[ : I?:;EO];I;pyeM;I{eH y KOMTIeTEHIH (W Tecrtsl, Hpyrue oljleHOUHbBIE CPeCTBa
Auaa CCKUE GHAT WX YaCTH) KOJI-BO KOJ/I-BO
3a/laHUi BUj sayanmii
1 VuTeprionpoBaHye GyHKIAH K-1, 20
) K-2
O6paboTka K-1,
2. 20
9KCITEPUMEHTAIbHBIX JaHHBIX K-2
Pelilienne HeMMHENRHBIX
N N K-1,
3. yPaBHEHUU C OHOU K2 20
riepeMeHHOMN
Peliienne cucteM MUHENRHBIX K-1
4, o ; 20
ypaBHEHUU K-2
Perienye cucreM HeMHEHHbBIX K-1,
5. N K2 20
ypaBHeHUH -
6 JIuHeliHOe porpaMMUpOBaHUe K-1, 20
) K-2
ITourck MuHUMyMa (QYHKIIUH K1
O/IHOM MepeMeHHOU -5
7. ! P K-D 20
IMonck MuHMMyMa QYHKLMA K-1,
8. K2 20
HECKOJIbKUX IepPEeMEHHBIX -
PertieHyie 00bIKHOBEHHBIX
K-1,
9. I depeHLraTbHBIX K2 20
ypaBHEHUI MMEPBOT0 MOPsiAKa
10. | Maremarnueckas craTuCTHKa II<<_—12’ 20
Psapl K-1,
11. K2 20
Bcero 220




MeTo/yiKa NpoBe/ieHHsI KOHTPOJIs 110 MPoBepKe 0a30BbIX 3HaHMI 10 AucnunmHe «IIpukiagHoe
nporpaMMHpoBaHHe»

Tema 1. | «aTepnosiupoBanue GyHKIHI»

KoHTposMpyemblie KOMIETEeHLUH (WA UX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U o0yuyeHuss B 00J1aCTH 3/IEKTPOTEXHOIOTUH,
3/1eKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHSI arpOMPOMBIIITIEHHOrO KOMILIEKCa Ha YPOBHE METO/O/IOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOIOTUSIMU TIPU TIPOBEJAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYILIECTBUTDH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOT UM, 3JIEKTPOOOOPYAOBaHUS U SHEProCHAOXKeHHs arpOTPOMBIILIEHHOTO KOMILIEKCa |
COBEPIIIEHCTBOBAHUSI TaPaMETPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /J0CTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbIl apuaHm omeema

HuTepronnpoBanue Tab/ iMuHoi GyHKIMH Mpe/Io/iaraer:
CYMMHPOBaHHe TabIMUHBIX 3HAUEHUH
MPOXOyKAeHUe QYHKIUN BOIU3U TOUEK
+HaxoxaeHue PyHKI[UH, MPOXOosiel uepe3 BCe TaOIMUHbIE TOUKH
TIOCTPOEHNe UHTerpaJbHON KPUBOM
Tab/mmuHble QYHKIMH He HHTePIIOo/IUPYIOT:
MHOroujieHoM JlarpaHxa
MHOT'OUYJIEHOM CTEMeHU «I»
+TPUTOHOMETPUYECKUM PSIIOM
MHOrouieHoM HbioToHa
DYHKIHA, KOTOPYI0 MPUMEHSAIOT NPH HHTEPIO/JIMPOBAHUY C pa30HeHreM HHTEPBa/Ia Ha 0TPe3KH
+ cruiaiiH
OTpe30uHast
JpobHast
JiiHelHast
Kakue MHOrouwieHbI He SIB/ISIOTCS HHTEPIO/IAMOHHBIMHA
Jlarpanrka
HerotoHa
Ha OCHOBe MaTpuLpl BanepmoHia
+ITudaropa
CKO/IBKO BH/IOB MM€eeT HHTEPNO/IAINOHHbIN MHorowieH HeroToHa
+ nBe
OJHY
TpH
YyeTwIpe
OT yero 3aBUCAT UTEPHOIAIMOHHBIE (hopMy./ibl Hbl0TOHA
OT TIPOM3BE/IEHHsT KOOPJMHAT TabmIIbl Y
+0T pa3HOCTel MepBoro, BTOPOro U T.J. MOPsIKa TaOmuiel Y
OT CYyMMBI KOOPJMHAT Tab/uibl Y
OT TIPOM3BE/IEHMST KOOPMHAT Tab/mIbl X
Korpa npuMeHSIIOT HHTEPIO/IMPOBaHHe CIVIAHHAMHU
+Kor/ila BeCb OTpe30K Tab/uibl X BeIMK U ero pa3dMBalOT Ha YaCTHUHbIE OTPE3KH
KOr/la BeCb OTpPe30K Tabyuibl X uMeeT Touek 6osbiie 10
KOr/la BeCb OTpPe30K Tabuibl X uMeeT Touek bosbiie 20
KOr/la BeChb OTpPe30K Tabuilbl X uMeeT Touek bosbiie 30
Yro Takoe crijiailH
3TO YacThb Tab/IHUI[BI IO KoopAuHaTe X
3TO YacThb Tab/MUI[bI IO KoopAuHaTe Y



+3TO ('l)YHKL[I/IH, KOTOpasd Ha KaXJOM UYdCTUYHOM OTpe3Ke HeIpepbiIBHA BMeCTe€ C HECKO/JIBKUMU

CBOUMM I1POM3BOJHBIMU
3TO YacTh Tab/MLIbI TIO KoopauHaTe X U Y
Kak BBIrVIAANT KyOHYeCcKUi CrutaiH
+S(X) = ai+bi(X-X1_1)+Ci(X-X1_1)2+di(X-X1_1)3
S(X) = ai+bi(X-X1_1)2+C1(X-X1_1)3+di(X-X1_1)4
S(X) = ai+bi(X-X1_1)3+C1(X-X1_1)4+di(X-Xi_l)s
S(X) = ai+bi(X-X1_1)4+C1(X-X1_1)5+di(X-Xi_l)G

Kakoe Ko/1mMuecTBO ypaBHEHI/Iﬁ HCIOJAb3YHOT AJIA HAX0XKJA€HHSA HEHU3BECTHLIX KOB(l)(l)I/I].[I/IEHTOB AJIA

CIj1akiHa
2n
+3n
4n
5n
Kakoii B MMeeT HHTEPIO/ISIMOHHBII MHOTOWIEH Ha OCHOBe MaTpuIibl BaHaepMoHn/ja
P(x)=a, x"+a,-x""+..+a,, x+a,

_ 3n n-1
P(x)=a,-x"+a, -x"" +..+a, x+a,

n—1

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

_ 4n n-1
P(x)=a,-x"+a, -x"" +..+a, x+a,

CkobKO KO03(pPHUIMEHTOBR WMeeT HWHTEPHO/ISIMOHHBI MHOrOWIEH Ha OCHOBE
Bangepmonpa
+n+1)
(n+2)
(n+3)
(n+4)
Kakoro nopsigka nosiyyaercs cuicremMa ypaBHeHUI Ha 0CHOBe MaTpuIibl BanjepMmonja
+cucrema (n+1) ypaBHeHui ¢ (n+1) HeU3BeCTHLIMU
cuctema (n+2) ypaBHeHu# ¢ (n+2) HeU3BECTHLIMU
cuctema (n+3) ypaBHeHuU ¢ (n+3) HEU3BECTHLIMU
cucrema (n+4) ypaBHeHu# ¢ (n+4) HeU3BeCTHLIMU

Kakoro BH/id ITO/Iy4d€TCHA CUCTEMA ypaBHEHPlﬁ Ha OCHOB€ MaTpHIbI BaH}.'[EpMOH}.'[a
n

n-k _
+Zak ‘X =Y

k=0

4 &
za k 'xin =i

k=0
CKoJIbKO pelieHHii MMeeT CCTeMa YpaBHeHUI Ha 0CHOBe MaTpullbl BaHaepMoHja
+eJUHCTBEHHOE
ZIBa
TpH
yeTbipe
ITouemy Bcerja uMeeT pelieHHe CHCTeMa YpaBHeHUI Ha 0CHOBe MaTpulibl BangepmoHpa
+TaK Kak ee Orpefe/uTe/b OTIMUYeH OT HYJIs
TaK Kak ee orpefie/iuTe/b MeHbIlle OT HY/Is
TaK KaK ee OIpe/le/IUTe/b 00o/bIlle OT HY/Is
TaK Kak ee orpefie/iuTe/lb paBeH HY/0
B yem cocToUT MpaBUII0 COCTaB/IeHUsl MaTpuLbl BangepMmoHja

B K&K/IOM CTPOKe pacrio/iaraloTcsl HEM3BECTHBIE C YObIBaHUEM uX cTereHel ot (n-2) 1o (0)
B K&)K/IOM CTPOKe pacrio/iaraloTcsl HEM3BECTHBIE C YObIBaHUEM uX cTereHed ot (n-3) g0 (0)
B K&)X/IOM CTPOKE pacrioyiaratoTcsl HeM3BeCTHbIe ¢ yObIBaHWEM UX cTereHel ot (n-4) mo (0)

MaTpHUIbI

+B Ka)KJOM CTPOKe pacrio/iaraloTcsl HEM3BECTHBIE C YObIBaHUEM uX cTereHed ot (n-1) go (0)

Kakmue ¢ynkiuu Bcrpoensl B MathCAD pyisi HHTepno/IMpoBaHus CIIalfHAM#



+1uHelHas1, apobanueckasi, Kyouueckast
norapumMuyeckasi, mapobannyeckas, Kyouueckast
cTereHHasi, mapobaueckasi, Kyonueckast
3KCITOHEHI[Ua/IbHasi, TTapobaninyeckas, Kyouueckast
Kak Ha3bIBeTcs Mpoiiecc, KOorja Heo0XoAMMo OIeHUTh 3HaueHue Tab/inuHor GyHKI[HH 3a npeje/aMu
3a/laHHBIX y3/I0BBIX TOUEK
+3KCTPOIOJISALIUSA
arrpoKCAMaL s
WHTEPIIONSALAS
TNIPOJ0JDKeHn e
Kakoii onepaTop Mcmoib3yoT npu naTepnoasanua B MathCAD
root
find
+interp
regress

MeTo1MKa IpoBeieHUs1 KOHTPOJIsI

ITapameTpel METOAUKHA 3HaueHue rapaMeTpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 30 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryvaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 20

KpuTtepuu onjeHKu:

— 5 Ga/utoB BBICTAB/SAETCS ACMMPAHTY, KOTOPBIM TPABU/ILHO BBHITIONHSAET —CBbIle 85% TECTOBBIX
3aJ]aHKH; CrIoCcobeH IMIaHUPOBATh U MPOBOJMTEL SKCIIEPUMEHThI, 00pabaThIBaTh U aHAJTU3UPOBATEL HX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPaBU/ILHO pellieHo 65-85% TeCTOBBIX 3a/IaHUM.

— 3 6asu1a BBICTABJISIETCS ACITUPAHTY, €C/IM  TIPaBHIILHO perieHo 50-64% TecTOBBLIX 3a/jaHui.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTABJISAETCS.

Tema 2. | «O0paboTKa 3KCIePpUMEHTA/IBHBIX AAHHBIX»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHainM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/IeKTPO0OOPYIOBAHUS ¥ SHEPrOCHAGKEHHUsST arpONPOMBIIIJIEHHOr0 KOMITIEKCa Ha YPOBHE METO/IO/IOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHOU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBaTb M OCYIIIECTBUTD TMPOLIECC
UCC/IeIOBAHNSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 00opyJoBaHHM B  00/1acTH
3/IEKTPOTEXHOJIOTMH, 3JIEKTPOOOODPYZOBAHUSI W IHEPrOCHAOXKEHHsI arpOrNpPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMeTPOB 3/IEKTPOOOOPY/I0BaHHSI U PEXKUMOB PabOThl CUCTEMBI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /J0CTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

Kak o/pKkHa npoiTH GyHKIHSA NPH annmpoKCUMAaLiMH

+C HaMMEHBIIIMMU PACCTOSTHUSIMHU 10 BCEX TOUEK Tab LB

C HauOOJIIIIMMK PACCTOSTHUSIMU IO BCEX TOUEK Tab/HLIbI

C KBaJJpaTUYHBIMUA PAaCCTOSTHUSIMH 10 BCEX TOUEK TaO/HL[bI

C 1orapu(MUYeCKUMH PACCTOSIHUSIMU /10 BCEX TOUEK TaOIULIbI
Kak Ha3bIBaercs pyHKLMSA NPU aNpOKCUMAaLUH

+TIpubIMKaroIast

NpUOIM3UTETbHAS

ycpesHeHHast



JIMHeNHast
Yro Hajo C/le1aTh nepe/| annpoKCUMauein
3a/laTh HauasbHbIE YCIOBUS
3a/laTh TPaHUUHbIE YCJIOBUS
3ajaTh TpaQuk QyHKIUN
+3a/1aTh BU/| PUO/TMIKaroLel pyHKLIUM
Kakoii Bup ¢pyHKIMH He/Tb3s 3afaTh NPHU alpoKCUMAaIuu
JIMHENHYI0
+HHTEerpajbHYyI0
KBa/[paTUUHYIO
JiorapupMUUECKYIO
Kakoii Buj ¢pyHKIMH He/lb3s 3afaTh NPHU apoKCUMAaIuu
KyOnueckyro
5KCTOHEHL[Ua/IbHYI0
+audepeHIUaTbHYIO
CTereHHY0
Kakoii Buj ¢pyHKIMH HeTb34 3afaTh NPHU alpoKCUMAaIuu
+0eCKOHEUHYHO
M0Ka3aTe/bHYIO
JIPOOHO-THHENHYIO
rurnepooIMyecKyro
B uyem 3ak/r04aeTcs MeTOA HaMMEHbIINX KBafipaToB
BO3Be/IeHHe B KBA/[paT TaOJIMYHBIX 3HAUEHHH
+MUHAMU3ALMSI CyMMBI KBaJpaTOB Pa3HOCTel TabMMYHBIX U TTPUO/IMIKAIOIIMX 3HaUeHUH (DyHKLUN
v3BJieueHre KOPHSI KBa/[PaTHOTO M3 TabOMYHBIX 3HAUeHUH
BO3Be/IeHHe B KBa/[paT Pa3HOCTel Tab/IMUHBIX U MPUOJIVKAIOLIMX 3HauUeHnH (QyHKIun
YT0 HCIO/IB3YHT MPH HaX0XK/eHHHU K03 (PUIHEeHTOB NpUO/MmKaomend QyHKIUN
+DPaBeHCTBO HYJIIO TIPOM3BOAHBIX QYHKIUU 10 KO3hdULIeHTaM
PaBeHCTBO HY/I0 (HYHKLWU
PaBeHCTBO HYJIIO KBajpaTa GyHKLUWU
PaBEHCTBO HYJIIO0 KOPHS KBa/IpaTHOTO U3 PyHKINU
CKo0/1bK0 K03(¢)(pUIIHEeHTOB Ha/{0 HAWTH NPHU JIMHeHOW NPUO/MKaweld QyHKIH
OJVH
+71Ba
TpU
yeThIpe
CKo0/IbK0 K03()(pUIHeHTOB Hai0 HAWTH NPU KBa/[PaTHYHON NMpue/Kawieil GyHKIn
OJVH
[iBa
+Tpu
yeThIpe
CKo0/1bK0 K03()()UIIHEeHTOB HaJi0 HAWTH NPH JIorapu(PMHUUYeCKOH NPUO/MDKaromend QyHKIUN
OJVH
[Ba
+Tpu
yeThIpe
CKo0/1bK0 K03(¢)()UIIHeHTOB Ha/|0 HAWTH NMPHU 3KCIIOHEHLMA/IbHON Npuo/IKaiei GyHKun
OJVH
[Ba
+Tpu
yeThIpe
Yemy paBHa Npou3BoAHasA no Ko3¢unueHTy (a) npu TMHeHHON Npud/IwKawieil GyHKun
+X
X2
1
2
Yemy paBHa Npou3BojHas no Ko3¢unuenty (0) npu TMHeiHOW NPUOIKawIeil GyHKIMH
X
X2



+1
2
Yemy paBHa Npou3BoJHasA no Ko3¢unueHTy (a) Npu KBafpaTHYHON NPUO/IKaweil QyHKIHH
X
+X2
1
2
Yemy paBHa Npou3BojHas no Ko3¢unuenty (0) nMpu KBagpaTHYHOW NPUO/IIDKael QyHKIMH
+X
X2
1
2
Yemy paBHa Npou3BoAHasA Mo Ko3¢uuueHTy (C) Npu KBaApaTHYHOH npuO/mmKaomend QpyHKiuu
X
X2
+1
2
Kakue onepatopsbl ucnosib3ywrca B MathCAD ans HaxoxaeHus Ko3(dunuentos (a) u (0) mpu
JIMHEeHHOH NpUO/MKaomend QyHKIyn
+slope u intersept
given u root
given u find
root u find
Kakyro ¢pyHknuio ucnosnbpdyrwr B MathCAD ais1 HaxoXK/|eHusl MOJIMHOMA B KauecTBe NpHu0,/IvKaroei
pyHKIHM
given
find
root
+regress
Yto o3Hauaet Ko3ddunuent k B pyHKIuu regress
+cTerneHb MOJMHOMA
nepBbIid KO3 GUIIMEHT MoMHOMA
BTOPOM KO3 OUIUEHT MTOTMHOMA
TpeTuii K03 HULMEeHT MoTMHOMAa

MeTo1viKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpbl METOAVKHA 3HaueHue napaMeTpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 30 MUHYT
ITocsie[0BaTeNbHOCTh BEIOOPA BOIPOCOB CryvaiiHas
[Ipepsiaraemoe K0M4ecTBO BOIIPOCOB 20

KpuTtepuu oneHku:

— 5 Ga/utoB BBICTAB/SAETCS ACMMPAHTY, KOTOPBIM TPABH/ILHO BBHITIONHSAET —CBbIle 85% TECTOBBIX
3aJJaHKH; CrIOCcoOeH IMIaHUPOBATh U MPOBOJMTEL SKCIIEPUMEHThI, 00pabaThIBaTh U aHATU3UPOBAThL UX
pe3y/bTaThl; CIIOCOOEH MCCIe0BaTh U MOJEIUPOBATh IEKTPOTEXHUUECKHE CUCTEMBI B pa3/IMUHBIX
OTpac/siX CelTbCKOro, PHIOHOTO U JIECHOTO XO3SIMCTB C IIe/IbI0 ONTHMH3alMK TPOM3BO/ICTBEHHOTO
Tipoliecca;

— 4 6asu1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPaBU/ILHO pellieHo 65-85% TeCcTOBBIX 3a/IaHUM.

— 3 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPaBHJILHO pereHo 50-64% TecTOBLIX 3a/jaHui.

— Hwxke 3 6a/10B OLleHKa aCITUPAHTY He BbICTABJISAETCS.

Tema 3. | «PeltieHye HeJIMUHEeHBIX YPaBHEHMH C 0/JHOI NepeMeHHO0N»

KoHTposMpyemblie KOMIETEeHLUH (M/TH WX YaCTH):

— crocobeH K KPUTHUECKOMY aHa/iM3y, OLleHKe W CHHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUUeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U oOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/71eKTPO0OOPY/|OBAHUSI U SHEProCHAOKeHHsI arpOrNpPOMBILIEHHOT0 KOMITIEKCAa Ha YPOBHE METOZOJIOrHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOIOTMSIMU TIPU TIPOBEAEHUH HCC/Ie[O0BAaHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);



— IEMOHCTPUPYET CITOCOOHOCTh (HOPMY/TUPOBaTh 3aZlaud, MJIAHMPOBATh M OCYILECTBUTH TPOLIECC
WCCe[OBaHMS Ha COBDEMEHHOM OTeUeCTBEHHOM W 3apy0ekHoM o0opygoBaHuM B 00JacTH
3/IEKTPOTEXHOJIOTUH, 3JIeKTPOOOOPY/ZIOBaHUS U SHEProCHA0XKeHMsI arpOoITPOMBIIIIEHHOI0 KOMIUIeKCa U
COBEpIIIeHCTBOBAHHUS [1apaMeTPOB 3/1eKTPO0OOPY0BaHUA U PEXKUMOB PaOOTHI CUCTEMBI 3JIEKTPOCHAOKeHHSI
00BbeKTa ¢ HayuyHOU [JOCTOBEPHOCTHIO, KaK I10/] PyKOBOJCTBOM Oosiee KBaIM(UIIMPOBAHHOTO pabOTHUKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasuibHbll apuaHm omeema

JiBa 3Tana aaropurMa pelieHHs HeJIMHEeMHOr0 ypaBHEHUA
HaxoXX/IeHUe U yTOUHeHue KOpHel
+oTJeseHre KOpHel U MOUCK KOpHel
BbIZIe/IeHHe U 3aKperyieHue KOpHel
onpeziesieHre U IPUOJIKeHe KOpHel
He ucnionb3yroniuiica MeTo/| NpH pelieHU HeJTHHEMHOT0 ypaBHEeHHs
MeTO/, IOJIOBUHHOTO Jie/TeHUsT
MeTO/, IPOCTOM UTepaLivin
+MeToz 00pall|eH!s] MaTPHLIbI
rpaZieHTHBIA MeTo[
YTo Ha3bIBaeTCsA KOPHEM yPaBHEHHUS ONHMCHIBAKOINErocs: pyHKIueH
+uncsio, obpatnaroree pyHKLIUIO B HOJb
JieBasi TpaHMLIa UHTepBasa, Tje HaX04UTCS KOPEeHb
TpaBasi rpaHML{a UHTePBaJa, IJie HaXOAUTCS KOpPeHb
cepefviHa WHTEpBasa, I7ie HaXOJUTCS KOPEHb
Ha kakue JBa BU/ja nopas/easiloTcs HeJIuHellHbIe YypaBHeHU C 0/{HOH IepeMeHHOoMN
anrebpanyeckue U JTMHeHHbIe
+asrebpanyeckye U TPaHCLeHeHTHbIe
TPaHCLeHJeHTHbIe U INHelHbIe
JiMHeliHbIe U HeJTUHeNHbIe
CKo0/IbKO MUHUMYM KOPHel HMeeT a/iredpanyeckoe ypaBHeHHe
ZIBa
+0[HO
TpH
yeThIpe
Kak Ha3bIBaeTcs ypaBHeHHe, eC/Td OHO He a/iredpanyeckoe
JIMHelHoe
HeJIMHelHoe
+TpaHCLIeHAeHTHOe
KBa/[paTUUHOe
YTo o3HaYaeT pellIuTh HeJIMHeHHOe ypaBHeHHe
+yCTaHOBUTb, UMEET JIU OHO KOPHH, CKOMBbKO KOpHel, HAaTH 3HaueHHsl KOpHeil C 3a/laHHON
TOYHOCTBIO
yCTaHOBUTb, UMeEeT JI1 OHO KOPHU
YCTaHOBUTH CKOJIBKO KOPHE OHO UMeeT
HalTy 3HaueHus1 KOpHel
N3 Kakux ABYX 3Tal0OB COCTOMT 33/jaua YHC/IeHHOT0 HaX0)K/AeHUsl KOPDHeH ypaBHeHM s
+0TJe/ieHus1 KOpHEel U yTOUHeHUs1 KOpHel
nocTpoeHue rpaduka QyHKIUMA U HAXOXKIEeHUs] KOPHeH
nocTpoeHue rpaduka GyHKLUU U OT/ie/IeHrs KOpHel
nocTpoeHue rpaduka GyHKLUMU U OTpe/ieieH s uhc/ia KOpHel
Kako# ync/IeHHBII MeTo/] MPUMEeHSIeTCA /ISl pellieHHsI He/IMHeHOr0 ypaBHeHHUsA
+MeTOJ, XOpZ, U MeTO/, TOJIOBUHHOTO Je/TeHUsT
MeTO/, KacaTenbHbIX U MeToZ, ["aycca
MeTO/| POCTOM UTepaLuy U Metof, I'aycca
Metog xopg u metopn ITyacoHna
C yero HaUMHAETCS YHC/IEHHOE pellieHHe He/IMHeHHOr0 ypaBHeHuUs!
3a/jaHurs BUa QYHKIMA
orpefieNieHrsl 0Tpe3Ka, I'/ie JIEKUT KOpeHb



HaxOoX/IeHUs1 KOPHSI
+3a/1aHKsT HAYa/IbHOT'O TTPUO/IVKEHUST
Kaxkoii npu3HaK HCIo/1b3yeT MeT0/; 0TAe/IeHUsI KOPHeHd C 33/[JaHHBIM [1arom
+TIpou3Be[ieHre IBYX COCeJHUX 3HaueHU! (PyHKLUU CTAHOBUTCSI MeHbILIe HYJIs
NIPOM3Be/leHre IBYX COCeJHUX 3HaueHWH (PyHKI[UM CTaHOBUTCS OOJIbILIe HYJIS
(YHKLUSI CTAHOBUTCSI MEHbIIIe HYJISI
(bYHKIMS CTaHOBUTCS OOJIBbILIE HYJIS
Kakyo (popmMyIHpoBKy HMeeT NPHU3HAK, HCIIO/Ib3yeMbIil MeTOJ, IIPOCTOH HTepanuu
3HayeHUe KOPHS PaBHO 3HAUeHUIO (PyHKLIUN
3HaueHue KOpHS PaBHO HYJTO
3HauyeHue QyHKLWW PaBHO HYITIO
+3HayeHHe KOPHsI Ha JJ@aHHOM UTepalLjii PaBHO 3HaUeHUI0 (QYHKLIWY Ha TIpebIyIel uTepalun
YTo 03HaYaeT CX0AALIUICA UTepaliiOHHBIN NPoLjecc
+KOpeHb OyieT HaijeH
KOpeHb He OyzieT Hali/ieH
KOpeHb paBeH HYJII0
(byHKLUS paBHA HYJTO
UTo 03HaYaeT pacxoAsALUiics UTePalMOHHBINA MPOIeCC
KOpeHb OyzieT HalijieH
+KOpeHb He Oy/ieT HaljeH
KOpeHb paBeH HYJII0
(GyHKLUSI paBHA HYJTIO
Kakyo (yHKI[UI0O MCITIO/IB3YIOT /I/IA pPellleHUsl He/TMHeHHbIX ypaBHeHud B MathCAD
+root
given
cspline
interp
Kak Ha3bpIBaeTcs MOBTOPAIMIICS MPOI[eCC MOUCKA pellieHNsl YypaBHeHU s
+UTepalMOHHbIN TTPOLecC
nepebop
TOBTOpEHUe
TIOBTOPSAOLIMH I11ar
K kakomy BH/ly NIPHBOJAAT YPaBHeHHeE /I €ro pelieHUs1 MeToA0M IIPOCTOM UTepaluu
ypaBHEHUE PaBHO HYJIIO
+Hen3BeCTHas paBHa OCTa/IbHOW UaCTH ypaBHEHUsI
Heu3BeCTHas paBHa HYJIHO
oCTa/bHasg yaCTb YpaBHEHUs paBHa HYJIIO
Yto BHHO Ha rpaduKe H3MeHEeHH HEU3BECTHOM M 0CTA/IbHON YaCcTH ypaBHEHHA
Heu3BeCTHasl IiepecekaeTr 0Cb
OCTa/IbHasi YaCTb YpaBHEHUs IlepeceKkaeT 0Chb
Hey3BeCTHas U OCTa/lbHas YaCTb ypaBHEHUs I1epeceKaroT 0Ch
+0HU T1epeceKaroTCsl B TOYKe COOTBETCTBYIOIel KOPHIO ypaBHEHUs
Korpa 3aKkaHunBaeTcsa HTepaljuOHHBINA NpoLecc
+Hen3BeCTHasl He yTOUHSIeTCsl MeHee 3aJaHHOM MOrpeLHOCTH
Heu3BeCTHas paBHA HYJIIO
ypaBHEHUE PaBHO HYJIIO
Hen3BeCTHasi U ypaBHeHUe paBHbI HYJ/THO
Kpome pyHkuu root, Kakoit ¢pyHkijueid MoKHO pelinTh ypapHeHue B MathCAD
given
+find
cspline
interp

MeTo1MKa IpoBeieHUsT KOHTPOJISI

ITapameTpel METOAVKHA 3HaueHue rapaMerpa
Ilpenen pvTeTLHOCTA BCETO KOHTPOJIS 30 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryvaiiHas
[Ipepyiaraemoe KOM4ecTBO BOIIPOCOB 20




KpuTtepuu oneHKu:

— 5 Ga/utoB BBICTAB/SAETCS ACMMPAHTY, KOTOPBIM TPABH/ILHO BBHITIONHSAET CBbIe 85% TECTOBBIX
3aJJaHKH; CrIOCcOOeH TMIaHMPOBATh U MPOBOJMTEL SKCIIEPUMEHTRI, 00pabaThIBaTh U aHATU3UPOBAThL HX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBU/ILHO pellieHo 65-85% TeCTOBBIX 3a/aHUM.

— 3 6asu1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPaBHILHO pereHo 50-64% TecTOBBLIX 3a/jaHui.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISAETCS.

Tema 4. | «PeitieHyie crcTeM JIMHEHHBIX YPaBHEHUM»

KoHTposMpyemblie KOMIETeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLieHKe W CUHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUUeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiiud U oOydeHusi B 00/1aCTU 3/I€KTPOTEXHOIOTHH,
3/1eKTPO0OOPY/I0BaHKsI U SHEProCHAG)KEHHUsT arpOTNPOMBIIITIEHHOrO KOMITIEKCAa Ha YPOBHE METO/OJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOIOTMSIMU TPU TIPOBEAEHUH HCC/Ie[0BAaHUM, CBSI3aHHBIX C
yka3zaHHOU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMyIMPOBATh 3a/lauM, MIAHUPOBaTb W OCYIIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM o00opyJoBaHuM B  00/acTH
3/IEKTPOTEXHOIOT MM, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAOKeHHsI arpOTpOMBIIIIEHHOTO KOMILIEKCa |
COBEPIIIEHCTBOBAHUsI TaPaMeTPOB 3/IEKTPOOOOPYA0BaHKSI U PEXKUMOB PabOThl CUCTEMBI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KakK M0/, PYKOBOZCTBOM 60jiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camocTositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

JlBa BU/Ja METO/I0B pelleHHsI CHCTEM JIMHEHHBIX YPaBHeHUI
+IIpsiMbIe ¥ UTEPALIOHHbIE
KJIaCcCUUecKre U rpeobpa3oBaHHbIe
TOYHBIE U TIPHO/IMKEHHbIe
T10C/Ie/IOBaTe/IbHBIE U TIapaslie/bHbIe
MeToj He OTHOCAIMICSA K MEeTO/IaM pellieHUs1 CUCTeM JIMHEHHBIX YPaBHEeHUH
metog ["aycca
MeTO/, IPOCTOM UTepaLvi
MeTo/], 3eiiens
+MeTO/|, [TOJIOBUHHOTO JIe/TeHUST
MaTpuYHBIHA BHJ] CHCTEMBI JIMHEHHBIX yPaBHEHHUH OTHOCUTEIBHO X

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

Kak garoT penieHue npsiMbie MeTObI PellieHUs CHCTeM JIMHeHHBbIX YPaBHeHHUI
+KaK KOHEUHOE UHC/I0 apUDMeTUUeCKUX Orepalyi
KaK Tiepe/iesT 1oC/el0BaTe/TbHbIX TTPUOIKEHUH
KaK PaBeHCTBO HYJ/IH0 HEU3BECTHBIX
KaK PaBeHCTBO HEeM3BeCTHBIX OCTAJbHOM YaCTH ypaBHEHUU
Kak garoT penieHue uTepaliiOHHbIE MeTO/IbI PeIlleHUsI CUCTeM JIMHeHHBbIX YpaBHeHUM
KaK KOHEeUHOE UHC/I0 apuMeTHUeCKUX orepariui
+Kak mepe/ie Moc/e0BaTe/TbHbIX TTPUOIKEHUH
KaK PaBeHCTBO HYJ/IH0 HEU3BECTHBIX
KaK PaBeHCTBO HEeM3BeCTHBIX OCTAJbHOM UYaCTH ypaBHEHUU
Kakoii MeToj pellieHUsi CUCTeM JIMHEHHBIX YPaBHeHUI He 0THOCUTCS K NPSIMBIM MeTo/jaM
metog Kpamepa
metog ["aycca
METO/, OpPTOIOHA/IH3aLUuU
+merog Koum
Kakoii MeToj pellieHUsi CMCTeM JIMHEHHBIX YPaBHEeHU He 0THOCUTCS K UTepaliuOHHBIM MeTo/jaM
MeTO/, IPOCTOM HUTepaLuu
MeTo/], 3eiiens
rPa/IieHTHBIN MeTOZ



+merog Kpamepa
Kak HazbiBaoTca K03¢pUIeHThI, K KOTOPbIM NPUPAaBHUBAKTCA yPaBHEHUS TMHEHAHOH CHCTEMBI
+CBOOOJHEIE UIEHEI
K03(HUIMEHTHI TTPU HEU3BECTHBIX
HeU3BeCTHbIe
CcBOOO/JHBIE HEM3BECTHBIE
CKo0/IbKO MaTpHIl Haji0 33/]aTh, YTO0bI PEIIUTH CHCTeMY JIMHeHHbIX yPaBHEeHHH
OJHY
TpH
T10 YMCJTy YpaBHEHUH
+aBe
Kakyro pa3mepHocTh nMeeT MaTpuna Ko3(pGpuueHToB NPU HEW3BECTHBIX MPU COBINA/[eHUH YHC/IA
HeHU3BeCTHBIX U YKC/Ia YypaBHeHUM
[iBa Ha JiBa
TPU Ha TPH
+110 YMC/ly ypaBHEHUI
TI0 YMCJTy CBOOOZHBIX UJIEHOB PABHBIX HYJIIO
Uto ABJIsIeTCA pellleHreM JIMHeHHOM CHCTeMbl YpaBHeHHI
+TaKasi COBOKYITHOCTb HEM3BECTHBIX, KOTOpast 00palljaeT BCe ypaBHEHUsI CUCTEMBI B BEPHBIE
paBeHCTBa.
yC/IOBUE PaBEeHCTBA HYJIIO BCEX HEU3BECTHBIX
yCJIOBUE PaBEHCTBA HYJIFO BCeX CBOOO/HBIX UIEHOB
yCJIOBUE PaBEHCTBA HYJTFO BCEX HEM3BECTHBIX M BCEX CBOOOJHBIX UIEHOB
Kak Ha3bIBaeTcs cHCTeMa JIMHeHHbIX yPaBHEHHH, eC/TH OHa UMeeT X0Ts ObI 0iHO pelleHne
+COBMeCTHOU
HYJIeBOU
ob1eit
BepHOI
Kak Ha3bIBaeTcs cricTeMa JIMHENHBIX yPaBHEHHH, eC/TH OHa He UMeeT pellleHus
He Hy/1eBOM
+HeCOBMeCTHOU
He o011el
He BEepHOU
Ha uem ocHoBaH Metoj I'aycca
Ha MpUPaBHUBAHUU HYJII0 HEU3BECTHBIX
Ha MPUPABHUBAHUM HY/TFO CBOOOJHEBIX UJIEHOB
+Ha 1moc/eZ,0BaTelbHOM UCK/IFOUeHUH HeHM3BECTHBIX CUCTeMbI
Ha TIpYPaBHUBAHUY HY/TFO HEM3BECTHBIX M CBOOOHBIX WIEHOB
K Kakomy Bujy npeo0pa3syeT cucreMy ypaBHeHuii Mero/ I'aycca
+K CHCTeMe C TPeyroabHON MaTpuLei
K CUCTeMe C KBaJIpaTHOUW MaTpulieit
K CHCTeMe C CTPOYHOW MaTpuLieit
K CHCTeMe C CTOJIOL[OBOM MaTpuiiei
Ha kakue aBa 3Tana aeaunrcs Merop ['aycca
Toc/e/loBaTe/IbHOE UCK/IOUeHY e HEN3BECTHBIX U MPUPABHUBAHUE X HYJ/IHO
Toc/e/ioBaTe/IbHOe UCK/II0UeHr e YPaBHEHU U IPYPaBHUBAHNE UX HYJ/THO
+10C/Ie[0BaTeTbHOE UCKII0UeHe HEU3BECTHBIX U HaXOKeHre HEU3BeCTHbIX.
Toc/e/ioBaTe/IbHOE UCK/II0UeHY e HEU3BECTHBIX U UCK/IIOUeHNe YpaBHEeHUI
K Kakomy BHAYy NPUBOAATCS JIMHEeHHbIe YPaBHeHUs ITPH PellieHNH CUCTeMbl MeTOA0M MPOCTOM
uTepanyuu
+Hen3BeCTHas paBHa OCTa/IbHOW YaCTH ypaBHEHUsI
Hen3BeCTHas paBHa HYJIIO0
oCTa/bHas YaCTb ypaBHEeHUS paBHa HYJIIO
Heu3BeCTHas U OCTajlbHasl YaCThb YpaBHEHUS paBHbI HYJTHO
B uem 3ak/miouaercsa Meto| 3eiesns
+Ha Ka)K/IOM 1liare Mpy BLIYMC/IEHUN YUYUTBIBAIOTCS yrKe TI0JyueHHble 3HaueHUs TlepeMeHHbIX
Ha Ka)K/IOM 1liare NPy BLIYMC/IEHUM TepeMeHHbIe PUPaBHUBAIOTCS HY/HO
Ha Ka)XIOM 1Lare Npy BbIUMC/IEHUH T10/TyYatoT BCe repeMeHHbIe
Ha Ka)K/IOM 1liare MpHY BLIUMC/IEHUM TepeMeHHbIe IPUPaBHUBAIOT OCTa/IbHON YaCTU ypaBHEHUs



Kak o0o3Hauaercs eAMHUYHAsA MaTpULia
A
B
C
+E
Kakoii pyHKOHell M0)XHO peminTh cucremy ypaBHeHuid B MathCAD
given
+find
cspline
interp

MeTo1vKa IpoBeieHUs1 KOHTPOJISI

ITapameTpbl METOAVKHA 3HaueHue napaMerpa
IIpenen AUTEILHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/uT0B BBICTAB/IAETCSl ACIUPAHTY, KOTOPhIH MPABUILHO BHIMOMHAET 9-10 TECTOBBIX 3aJaHMUI;
criocobeH TMJIaHUPOBaTh W TIPOBOJMTL SKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJM3MPOBATH MX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIleHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 0a/y1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPAaBW/IBHO PEIleHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISETCS.

Tema 5. | «PeliieHye clCTeM HeIMHEHHBIX YPaBHeHUI»

KoHTpo/Mpyemblie KOMIETEeHLUH (M/TH WX YaCTH):

— crocobeH K KPUTHUECKOMY aHainM3y, OLleHKe W CHHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/IeKTPO0OOPYIOBaHUSI U SHEProCHAGKeHHUsT arpOTPOMBIIIZIEHHOr0 KOMITIEKCa Ha YPOBHE METO/OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIpU TIPOBEEHUH HCC/Ie0BAaHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBaTb W OCYIIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3JIEKTPOTEXHOJIOTMH, 3JIEKTPOOOODPYZOBAHUSI W IHEPrOCHAOXKEHHsI arpONpPOMBIILIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHHUsI TaPaMeTPOB 3/IEKTPOOOOPY/A0BaHKSI U PEXKUMOB PabOThl CUCTEMBI 3/1EKTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

®DoH/| TECTOBBIX 3afilaHUH

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

MeTop He IPUMEHSAIONIUNCA NIPH pellleHUH CHCTeM HeJIMHEeMHBbIX YPaBHeHHU
MeTO/, IPOCTOM UTepaLin
MeTtoz SIkobuaHa
rpaJueHTHBIN MeTOo,
+MeTO/, TOJIOBUHHOTO Jie/TeHUsT
Yro AesiaeT MOACTAHOBKA pellleHUs B CUCTEMY He/IMHEeHHBIX YPaBHeHUMN
+o06pailiaeT ux B paBeHCTBO
TIpUpaBHUBAET UX K HYJIIO
TIpUpaBHUBAET K HYJIIO pelLleHne
TIpUpaBHUBAaET BCe HEU3BECTHbIE
Kak ¢opmynupyercsi uTepaliiOHHBIN MPOI[eCC MEeTO/AA MPOCTOH UTepanun
pellieHWe Ha C/IeAyIoLeld UTepaldy PaBHO pelLleHU0 Ha MpeblAylieil UTepalyy I/IH0C OfUH
pellieHe Ha C/IeAYIOoIeld UTepaldy PaBHO pelleHUI0 Ha Mpe/blAyilieil UTepalii MUHYC OJJUH
pellleHre Ha Ciefytoleld uTepaliui paBHO GYHKLMHM Ha 3TON UTepaLiu
+pelieHNe Ha Cleyrollel uTepalyy paBHO (GYHKLMM Ha TIpeAbIAyield uTepalun
OnemeHTHI MaTpPULbI SIKOOM NPH pellIeHNH CHCTeM HeJIMHEHHBIX ypaBHeHHi



+TIPOU3BOAHBIE OT BCeX QYHKIMIM 10 BCeM KOOpAUHATaM
(GYHKLUY B TOUKaX KOOPAWHAT
MOJIOKUTE/IbHBIe 3HaueHust (GyHKLUH
OTpHLaTebHbIe 3HaUeHUsT yHKLIUH
IIpu KakoM yC/I0BHM CXOANTCS UTepaljiOHHbIN MPOoIjecc MeTo/ja MPOCTOM HTepaLuu
+ecm HopMa SIkoOMaHa MeHbIIIe eMHULIbI
ec HopMa SIkoOraHa 6osblie eMHULTBI
ec/ HopMa SIkoOMaHa paBHA eAUHULIBI
ec/ HopMa SIkoOMaHa MoJIoKUTeTbHa
Yemy paBHa HopMa fIKoOHaHa B HAYA/ILHOM TOUKe
elvHHLIe
+HYJTIO
ABYM
TpeM
ITpu moucke BCoMoOrare/IbHbIX K03()()MIIMEHTOB UTo JeiaeTcs ¢ MaTrpuunei SIkoou
OHa MpUPaBHUBAETCS K HYJTIO
OHa TPaHCIIOHUPYeTCH
+oHa obparijaeTcs
OHa CUMMETPUPYETCS
B Kako# psj ucnoib3yercs pasioxkeHue B Meroje HioTona
+B psg Teitnopa
B ps/ MaknopeHa
B 3HaKOYepeAYIOLIUICS Psf
B CTEIEeHHOU psifi
Yro aenaroT c ypaBHeHUsIMHM B MeTojie HioToHa
+IMaHepU3yloT
BO3BOJAT B KBaJIpaT
BO3BOJIAT B KyO
JIOTapupMUPYIOT
Yto0bI HaliTH pemieHne meroaoM HioToHa Heo0XxoaUMO
+uT06b! MaTpuIia SIK0OH Obljla He BEIDOXKZEHA
yT0bBI MaTpHIia SIK0OH ObljIa paBHA eJUHUUHOM
4yTOOBI OTpee/TUTETh MaTPHULbl SIKOOU OB 6OJIbIIIe €AUHHULIBI
YTOOBI ONpe/Ie/TUTe/Tb MaTPHULILI IKOOU ObLT MEHbIIIe eMHHULIBI
Kaxapli 1mar utepaijuoHHOro0 nmpoijecca MeroaomM HioToHa cocTouT M3
TIpUpaBHUBaHUS UCXOJHON CUCTEMBI K HYJIIO
TIpUpaBHUBaHUS UCXOJHON CUCTEMBI K eJUHULIE
+pellieHust IMHEeHHOW CUCTEMBI
TIpUpaBHUBaHUS UCXOJHON CUCTEMBI K MUHYC eJUHULIE
IIpu KakoM yc/I0BHM NpeKpaljaeTcsi UTeparjMoHHbIN nporjecc MeTo oM HioToHa
+pasHOCTb MEXKY pellleHreM Ha JaHHOW U MpeAbIAyIleld Tepalyii 10 MOAY/II0 MeHbIIIe 3a/JaHHON
TUOYHOCTH
PasHOCTb MEXK/Y pelleHreM Ha JaHHOW U MpeAblAyILell uTepalyii o MOAY/II0 MeHbIIle eZJMHULIBI
Pa3HOCTb MEX/y PellleHHeM Ha JAHHOU U MpeAbIayIleil uTepalyi Mo Mogy/mo Oosbile 3aJaHHOM
TUOYHOCTH
Pa3HOCTb MEXXAY pellleHWeM Ha JaHHOW U MpeAbIAyLeld uTepaluii o Moy 6osbiiie Hyis
Kakyro ¢pynkuo MathCAD mMo0KHO UCII0/1b30BaTh MPH PelIeHUH CUCTeM HelTMHENHBIX ypaBHEeHU!
+Find
Root
Cspline
Interp
C yero HaUMHAETCS MOUCK pellleHUs] CUCTeMbI HeJIMHEeHHBIX YPaBHeHU N
+C 33/1aHUS] HAYa/IbHBIX MTPUOTVKeHUI
C IpYMpaBHMBAHHWS YpPaBHEHUI HYJ/THO
C IpYMpaBHMBAHHWS YpaBHEHU! eIMHHLIe
C IIpYMpaBHMBAHHWS YpaBHEHUI MUHYC eJUHULE
Kak uiyTcsi MHO)KeCTBeHHble KOPHHM He/THHeNHbIX ypaBHeHH
+3a/1a10TCs1 Ipyrye HauasIbHbIe MPUOJVKEHUST
3a/Ial0TCsl HayvasibHble IPUO/V)KEeHUsT PaBHbIE HYJTFO



3a/Ial0TCsl HavasbHble IPUO/IKeHHsT O0TbiIIe HYJIs
3a/Ial0TCsl HayvasibHble IPUOKeHUsT MeHblIIe HyJIs
Kak npoBepuTh NpaBUJILHOCTb HaliIeCHHOTO PellieHHs CUCTeMbl HeJITMHeMHbIX YpaBHeHHMH
TIPY MOJICTAaHOBKE PEIIeHUs] — 3HaUeHUs] yPaBHEHUH CTaHOBATCS O0/blile HYJIs
TIpU TIO/ICTAHOBKE pelleHus — 3HaueH!s] YpaBHEeHUI CTaHOBATCS MEHbLIIe HYJIS
+TIpU MOACTAHOBKE PelleHus — ypaBHeHHsI 00paljatoTCs B PaBEeHCTBA
TIpU TIO/ICTAHOBKE pellleHus — 3HaueHNs YpaBHEeHUI CTaHOBATCSI MeHbLLIe eIMHHULIbI
Korja npekpamarnTcsa nTepanii Py pelieHUH cucreM ypaBHeHni B MathCAD
+BCe KOpHU Ha JJaHHOH U MpeJbIAylieil UTepaliui He YTOUHSIOTCS
BCe KOPHU PaBHbI HYJTIO
BCe KOPHHU 00JIblIIe HYJIst
BCe KOpPHU MeHbLiIe HyJIs
YT0 MpOMCXOUT C MaTpHIleil SIKoOU NMpH MoMCcKe pelieHHsi CHCTEM YPaBHeHUH
ee orpeZeTuTe/b TPUPaBHUBAETCS K HYJTIO
ee OrnpeZeuTe/b IPUPaBHUBAETCS K eIUHHLIe
ee onpeZeTuTe/b TPUPaBHUBAETCS K MUHYC eIMHHLIe
+oHa obparijaeTcs
YemMy paBHBI NONPABKH B MeTo/ie HbI0TOHA Ha K&)KAOM IIare uTepanyu
+Tpou3BeieHrI0 00paTHOM MaTpullbl IKOOM Ha BEKTOP 3HaueHUH (QyHKLIIH
cymMMe 00paTHOM MaTpuilbl SIKOOH ¥ 3HaUeHUH (QYHKLIAU
pa3HOCTU 00paTHOM MaTpHLbl IKOOU M 3HaUeHUH QYHKLUH
3/1leMeHTaM 00paTHOM MaTpuIbl SIKoOH

MeTo1viKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpel METOAVKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryyaiiHas
[Ipepsiaraemoe KOM4eCcTBO BOIIPOCOB 10

KpuTtepuu oneHkKu:

— 5 Ga/utoB BBLICTAB/ISIETCS ACIHPAHTY, KOTOPBIM MpPaBUILHO BHIMONHAET 9-10 TECTOBBIX 3aJaHMH,
criocobeH TIJIaHWPOBaTh W TIPOBOJMTL SKCIIEPHMEHTHI, 00pabaThiBaTh W aHA/JW3MPOBATbH WX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIeHO 7-8 TeCTOBBIX 3aJaHUH.

— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPABUJIBHO PelIeHO 5-6 TeCTOBBIX 3aJJaHUMA.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISAETCS.

Tema 6. | «/InHelHOe MpPOrpaMMHpPOBaHHue»

KoHTposMpyemblie KOMIETeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHainM3y, OLleHKe W CHHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/IeKTPO0OOPYIOBAHUSI ¥ SHEPrOCHABKEHHUsT arpONPOMBIIIZIEHHOr0 KOMITIEKCa Ha YPOBHE METOZIO/IOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOMOTUSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHOU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYILIECTBUTDH TMPOLIECC
UCC/IeIOBAHMSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHOJIOTMH, 3JIEKTPOOOOPYZOBAHUSI W IHEPrOCHAOXKEHHs arpOTNpOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPY/I0BaHHSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZACTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npasuibHbIl 8apuaHm omeema
JIuHeliHOe MporpaMMHpOBaHue 3To:

+pa3zen MaTeMaTUuKu

paszien GusnuKu

paszen 371eKTPOTeXHUKHU

paszjen MexaHuKu
YeM 3aHMMaeTCA JIMHEHHOe MPorpaMMHpPOBaHHe



+pellleHeM TaKUX 3aJau Ha OThICKAaHWE HAWOOMBINNX W HAMMEHBIIUX 3HAUEHUH, A KOTOPBIX
METO/IbI MaTEMaTHUUeCKOT0 aHa/iM3a OKa3bIBAIOTCsl HEITPUTOAHBIMU
TTIOMCKOM JIOKa/IbHBIX 3KCTPEMYMOB (DYHKI[UH
TIOMCKOM TJ100a/TbHBIX 9KCTPEMYMOB (PYHKLIUU
TIOMCKOM KOpHel ypaBHEHUM
®opmy/MPOBKa 33/|a4uy JIMHEHHOr0 MPOrPaMMHUPOBaHHUA
+HaTW pelleHre, KOTopoe obecrieyrBaeT MUHUMYM LjeieBOM (YHKLUUU C Y4eTOM JIMHEWHOW
CUCTEMBI OTpaHUYEHUH
HaWTH 1eneByr0 QyHKINIO
PELIUTh CUCTEMY JIMHEHHBIX OrpaHUUYeHUH
COCTaBUThb CUCTEMY JIMHEHHBIX OrpaHUUYeHUH
Kak HasbiBaetcsi PyHKIUsL, 5KCTPeMyM KOTOPOH HMIIETCA B 3afade JIMHEHHOT0 POrpaMMHPOBaHHUSA
HCKOMast
ncxoHast
CT/Ia’KUBAOILIAsT
+11e/ieBas
Kak Ha3bIBaercsi cucTeMa JIMHEHbIX YPaBHeHHI B 3ajaue JTHHeHHOro MporpaMMHpPOBaHHsA
+cucTeMa orpaHUUeHUN
HCXOJHasl cucTemMa
HCKOMasi chucTeMa
obpaTHast cucTemMa
JIBe yacTH, Ha KOTOPBIE [Ie/IATCA HeM3BeCTHbIE IIPU PellleHHH 3a/ia4Hl JIHHEHHOT0 IPOrPaMMHUPOBaHHUSA
MOJIOKUATE/bHBIE U OTPULIaTeTbHLIe
+06a3ucHbIe U He Ga3HCHbIe
1je/ibie ¥ JpOOHbIe
TOYHBIE U TIPHO/IMKEHHbIe
Kak Ha3bIBaeTcsi COBOKYNIHOCTb HEM3BECTHBIX B 33/jaye JIMHEHOr0 MPorpaMMUpPOBaHUs
pelieHre
+0a3uc
OTIOpHast TOYKa
HCXOZIHbIE JJaHHbIE
Ec/u NpUHATH, YTO BCe CBOOO/JHbIE HEM3BECTHbIE PaBHBI HYJIK0, TO
+0CTaBILMeCs HeW3BeCTHbIe paBHBI 0a3ucy
OCTaBILMECs] HEeM3BECTHBIE TOXKEe PAaBHBI HYJIO
OCTaBIIINECS HEM3BECTHBIE PABHBI HCXOHBIM
OCTaBIIINECS HEM3BECTHBIE PABHBI ITPEILIYIIIUM HEU3BECTHBIM
Kakoe yc/oBHe J0/DKHO BBINOJIHATHCA NMPUH Mepexoje OT OJHOro 0asuca K JpyroMy mpH IMOHCKe
MHHMMYMa
+HOBOe 3HayeHUe 1]e/1eBod QYHKLUH JO/DKHO YMeHbIIATbCs
HEU3BeCTHBIE /I0/DKHBI YMEHBIIAThCS
HeU3BeCTHBIE [JO/DKHBI yBeTMUUBATHCS
HOBOe 3HayeHue LeeBor (HyHKLWH JO/KHO YBEeTMUMBATHCS
YT0 MPOMCXO/JUT NPH Mepexo/ie 0T 0JHOro 0asuca K Apyromy
+yzaneHvie U3 UCXOAHOro 0a3uca OJHOM W3 HEM3BECTHBIX W BBeJEHHs BMECTO Hee KaKOW-TH00
crenyromel cBoOOJHON HeM3BECTHOM
TpUpaBHUBAHUE K HYJTIO0 0a3HCHBIX HEU3BECTHBIX
MpUpaBHUBAHHE K HY/TIO He 6a3HUCHBIX HEU3BECTHBIX
MpUpaBHYBaHUE K HYJIO Le/1eBOi (PyHKLUH
YT0 MPOMCXOUT Ha KAXK/OM ITare npeodpa3oBaHus
+Pe3y/ibTaTOM KaXk[JOrO OYepeJHOr0 JTara IpeoOpa30BaHUsl SB/SETCS HOBBIA 0a3Wc u
COOTBETCTBYIOLIIee eMy Oa3rCHOe pellieHre U 1ieieBasi (PyHKLUs
TpUpaBHUBAHUE K HY/TIO0 0a3HCHBIX HEU3BECTHBIX
TpUpaBHUBAHUE K HYITIO He 0a3UCHBIX HEM3BECTHBIX
MpUpaBHYBaHUE K HYJIO Le/1eBOi (PyHKLUH
CumMnsiekc — MeTo/j 3T0:
+MeTOo/| TI0C/IeA0BaTeNbHOTO YTyYIlleHUs TilaHa
MeTOZ, TIJIaHUPOBaHKS
METO/, PeLlIeHusT CUCTeM YpaBHeHUN
METO/, pellleHus] HeTMHEWMHBIX YpaBHEHUH



B xakoM npui0KeHUH peajiMi30BaH CUMILJIEKC — MeTOo/
Word
+Excel
Power Point
Access
KakumM MeTo0M MOXXHO PelIduTh 3a/jady JINHeHHoro nporpamvupoBanusa B MathCAD
+MeTo0M epebopa
C ucrosb3oBaHueM 6sio0ka Given-Find
C ucrosnb3oBaHueM GyHKIUU Root
C ucrosb3oBaHueM GyHKIUU Regress
Kakum omepaTropom M0)KHO 3anucaTrb orpaHuueHue X sHadenueMm 100 gis aAByx mapametpoB cl u c2
NpH pellieHHH 3a/jauM JIMHeHHoro nporpamvupoBanusa B MathCAD
+ X, = cl+ €2) 100, Xe,0,0]
Xer,e= 100
Xe1,2>100
Xe1,2<100
Kakoii omepartop omnpeje/sieT MaKCUMa/IbHOe 3HaueHne MmaccuBa Y B MathCAD
Given (Y)
Root(Y)
Regress(Y)
+max(Y)
Kakoii omeparop onpeje/isseT MUHUMa/IbHOe 3HaueHne MmaccuBa Y B MathCAD
Given (Y)
Root(Y)
Regress(Y)
+min(Y)
YTo MCIo/IB3YIOT /ISl pa3MeleHust mepeMeHHbIX B Excel
+sueiiku
CTOJTOL[BI
CTPOKM
3anmMcu
B Kakoe MeHI0 HE00X0/[HMO 3alTH NPH PellleHHH 3ajauH JTUHEeHHoro porpaMmMupoBanus B Excel
+Cepsuc/ITonck perenus
OxHo
JaHHble
BcraBka
Meto, NPUMEHAIOILUICA MIPH PellleH!H 3a/]Ja4i JIMHeHOT0 POrpaMMHUPOBaHUs
+CHUMIUIEKC-MeTO/,
6a3KCHBINA MeTOJ
rocsiefoBaTebHbIA MeTO/
pa3peliariii MeToz

MeTo1vKa IpoBeieHUs1 KOHTPOJISI

ITapameTpbl METOAUKHA 3HaueHue napaMeTpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryvaiiHas
[Ipepsiaraemoe KOM4eCcTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/uToB BBICTAB/IAETCSI ACIUPAHTY, KOTOPhIH MPaBUILHO BHIMOMHAET 9-10 TECTOBBIX 3aJaHUM;
criocobeH TJIaHUPOBaTh W TIPOBOJMTL SKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJW3MPOBATH MX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIeHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €I TIPABU/IBHO PElIeHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISAETCS.

Tema 7. | «ITouck MmuauMyMa (GyHKIMH 0JHOH mepeMeHHOH»




KoHTposMpyemblie KOMIETEeHLUH (MM UX YaCTH):

— crocobeH K KPUTHUECKOMY aHa/iM3y, OLleHKe W CUHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/1eKTPO0OOPY/I0BaHKsI U SHEPrOCHAG)KEHHUsT arpOTNPOMBIIIZIEHHOrO KOMITIEKCAa Ha YPOBHE METOOJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOIOTUSIMU TIPU TIPOBEAEHUH HCC/IeOBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYyIMPOBATh 3a/lauM, MIAHUPOBATb W OCYIIIECTBUTD TMPOLIECC
UCC/IIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOTMH, 3JIEKTPOOOOPYAOBaHUS U IHEProCHAaOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPY/I0BaHHS U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6osiee KBaTM(UIIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

ITouemy B TOUKax IKCTPeMyMOB (DYHKLIHM IIPOU3BOAHAsA PaBHA HYJII0
+yron KacaTelbHOM paBeH HYITIO
(GyHKLUSI paBHA HYJTIO
(GyHKLUST MaKCUMaJlbHa
(bYHKLMSA MUHUMaJTbHA
YT0 MOKHO CAE/IaTh, YTOObI BMECTO MAaKCMMyMa HCKaThb MUHUMYM (yHKIIMH
+TIOMeHSITb 3HaK PYHKIUA
TIPUPABHATE PYHKIUIO HYJTIO
TIPUPABHSATE POM3BOJHYIO HYJIO
TIPOCYMMHPOBATh BCe KO3 DUIMeHTh! QYHKIMH
IlepBbIi 3Tan aIropuTMa Hax0XK/|eHUsI MUHIMYyMa (DYHKIIMY OAHOM IepeMeHHO
+orpeeneHre oTpe3sKa, rje QyHKUYs yHUMOAAIbHa
orpefiesieHre OTpe3Ka, Te QyHKLUYs TIOJI0KUTeTbHA
oripefiesieHre OTpe3Ka, Te QyHKLUHs OTpULaTelbHa
oripefiesieHre OTpe3Ka, rAe GYHKLUsSI paBHa HYJTIO
MeTto/1, He NPUMEHSIIOLIMIICA P HaX0K/[eHUH MUHUMYMa (GyHKIH 0JHOH nepeMeHHOH
+MeTOoz 00pall|eH!sT MaTPHLIBI
MeTO/, TIOJIOBUHHOTO Jie/IeHHsT
METO/, CKaHUPOBaHUsI
rpaZiieHTHBIA MeTO[]
Kakoe yc10BHe BBINOHAETCA 1A JIIO0BIX JBYX TOYEK OTPe3Ka X; M Xp, B3ITBIX M0 OHY CTOPOHY OT
TOYKH MHHHMYMa NpH YHUMoAaTbHOU QyHkmu f(x)
+i(x1)<f(x,) KaK MpU Xpin<X1<Xp, TaK U OPU Xp<X1< Xpin
f(x1)>f(x2) mpu Xpin<X1<X;
f(x1)>f(x2) mpy x<x1< Xpin
f(x1)=f(x7) KaK Mpu Xin<X1<X7, TaK U OPU Xp<X1< Xpyin
YTo Ha3bIBaeTCA JIOKAIbHBIM MUHUMYMOM (DyHKI[UH
+110001 MUHUMYMY QYHKIU
MUHUMAJTbHBI MUHUMYM ()YHKLIAH
MaKCUMaJTbHbIA MUHAMYM (YHKLH
TepBbI MUHUMYM (DyHKIUU
YTo Ha3bIBaeTCA JIOKAIBHBIM MaKCUMYyMOM (GyHKI[UH
+10001 MaKCUMYM (QYHKIMU
MUHUMA/bHBIA MaKCUMYM (YHKLH
MaKCHUMaJTbHbIA MaKCUMyM (DyHKLIAN
MepBbIid MaKCUMyM (DYHKLIMH
YTo Ha3bIBaeTCs 17100a/IbHBIM MUHUMYMOM (DyHKIHH
000l MUHUMYMY (YHKLIUN
CaMbIil MaKCUMa/IbHbIM MUHUMYM (YHKLIUU
+CcaMblii MUHUMAJTbHBI MUHUMYM (YHKLIAH
MepBbI MUHUMYM (DyHKIUU
Yto Ha3bIBaeTCs 171002/ IbHBIM MAaKCUMYMOM (pyHKIHH
000 MaKCMMyM (YHKLIUN
+CaMbIil MaKCUMaJIbHBIM MaKCUMyM (DyHKLIMN



CaMbIii MUHUMAJTbHBIA MaKCUMYM (YHKLIUU
MepBbId MaKCUMyM (DYHKLIMN
Kakoii MeTo/y He IPUMEHSETCS MPU MOMCKe IKCTPEeMyMOB (PYHKITHMHI
MeToz repebopa
MeTO/, IOJIOBUHHOTO Zle/IeHUs OTpe3Ka
MeTO/|, CKaHUPOBaHUsI
+MeTOoZ, TPOCTOI UTepaLin
YTo aesaeTcs B MeTO/e MOJIOBHHHOTO /le/IeHUA 0Tpe3Ka
+Cy’)KaeTcs WCXOJHBI OTPe30K OTHOCUTENBHO €ro CepefiHbI [0 TeX MOop, MoKa ero Ipefenbl He
CTaHYT paBHbI Xmin C 33JJaHHOW TOUHOCTBIO
OTPE30K JIe/IUTCS MOMoJIaM OJUH pa3
cepefyHa I1epBOro OTpe3Ka IpypaBHUBaeTCs K Xmin
cepeiviHa TIePBOr0 OTpe3Ka JeIUTCs MoMo/iaM Y pYpaBHUBAETCS K Xmin
Yto Aes1aeTcsA B MeTO/e Mepedopa MpHU MOMCKe MHHMMyMa
+BBIYUCIISIOTCS BCE 3HAUEHUS y; B TOUKAX U U3 HUX BBIOMPAFOTCS Yinin ¥ Xppin-
repeOUparoTCs BCe MUHUMYMBbI
repebrparoTCs BCe TOUKU
repeOUparoTCs BCe IKCTPEMYMBI
YTo mo3Bo/IsieT MeTOJ mepefopa Npy MoMcKe MUHHUMyMa (yHKIUU
+HaWTH T7100aTbHBI MUHUMYM
HaWTH TOYKH TIepernda QyHKIMN
HaWTH TOUKW PaBEHCTBA HY/MO (QyHKLIUN
HalTU TOUKW PaBeHCTBA HYJ/IHO TIPOU3BOJHON
Kakoii MeTo/| 103B0JIsIeT HANTH aHAIMTHYECKOe pellieHHe NPH NMoNcKe MUHUMyMa GyHKIun
MeToz repebopa
MeTO/, IOJIOBUHHOTO Zle/IeHUs OTpe3Ka
+paBeHCTBO HYJII0 MPOWU3BOJHOMN
MeTO/;, CKaHUPOBaHUsI
Yro jeaeTcs Npu Noucke MUHUMyMa (GyHKIIM METO/{0M CKaHHPOBaHHUSA
+ucronb3yercsi BeiurcieHre GyHKLUH y = f(X) oT HauanbHOM TOUkH (a) ¢ 3agaHHbM 1arom (h)
repebrparoTCs BCe TOUKU
TIPUPaBHUBAIOTCS HY/IIO POM3BOJHbIE
OTPE30K [Ie/TIUTCS TI0I0J1aM
Kakue BbIpa)keHUsI MO3BOJIAIOT HalTH MUHUMYM ¢yHKiuu V(a) B MathCAD
+a:=55
Given

amin=Find(a)
amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BpIpa)keHUsl M03BOJIAIOT HaWTH MUHAMYM ¢yHkuu V(a) B MathCAD
+a:=55

. d
amin = root (—v(a), aj
da

amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakmue BbIpa)keHUsl MO3BOJIAIOT HalTH MUHAMYM ¢yHkuu V(a) B MathCAD
+a:=55
Va:=v(a)
vmin:=min(v)
360
amin = Z(Va =vmin)-a
a=0



amin=59.1
vmin=0.403

root (V(a), a)
regress(x,y,k)
interp
Kakoe yj10BHE MO)KHO MCII0/1b30BaTh NPH MOUCKe MUHUMYyMa (DYHKLIMY METO0M CKaHUPOBAHUS
+pa3HocTh (PYHKLIMW Ha TeKylled W MpeplAylledl utepatuid (razi=y; — Vi« ) CTAHOBUTCSI MeHbliIe
HY/JISI
pa3HocTh (GYHKLUY Ha TeKyIeld U npebiayleii utepaluil (raz;=y; — yi+; ) CTaHOBUTCSI PABHOU HYITIO
pa3HOCTh (DYHKIMY Ha TEKYIIel U npeaplayiel urepauuii (raz=y; — Vi+; ) CTAHOBUTCS OOJIbIIIE HYJIS
pa3HocTh (GYHKLUH Ha TeKYIeld U Tpebliayleli utepaluii (raz;=y; — yi+1 ) pacTeT

MeTo1vKa IpoBeieHUs1 KOHTPOJIS

ITapameTpel METOAVKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
[MocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryuaiiHas
[Ipepsiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/uToB BBLICTAB/IAETCS ACMTUPAHTY, KOTOPhIH MPABUILHO BIMOMHAET 9-10 TECTOBBIX 3aJaHMUM;
criocobeH TIJIaHWPOBaTh W TIPOBOJMTL SKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJW3MPOBATH MX
pe3y/bTaThl; CIIOCOOEH UCCIe0BaTh U MOJEIUPOBATh IEKTPOTEXHUUECKHE CUCTEMBI B pa3/IMUHbBIX
OTpac/siX CelbCKOro, PHIOHOTO U JIECHOTO XO3SIMCTB C IIe/IbI0 ONTHMH3aIMK TPOM3BO/ICTBEHHOTO
TrpoLiecca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBUJIbHO PEIeHO 7-8 TeCTOBBIX 3a/IaHUH.

— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPAHTY, €I TIPABUJIBHO PeleHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTy He BbICTAB/ISETCS.

Tema 8. | «ITouck MmuHHMyMa GyHKIMIH HECKOJIBKHX IepeMeHHbIX»

KoHTposMpyemblie KOMIETeHLUH (MM WX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crieldanu3aiud U oOyuyeHuss B 00JIaCTH 3/1EKTPOTEXHOIOTUH,
3/IeKTPO0OOPYIOBaHUSI U SHEProCHAGKeHHUsT arpOTPOMBIIIJIEHHOr0 KOMITIEKCa Ha YPOBHE METO/OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOIOTUMSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYILIECTBUTDH TPOLIECC
UCC/IEIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM o6opyJoBaHuM B  00/1acTH
3/IEKTPOTEXHOJIOTMH, 3JIEKTPOOOODPYZOBAaHUSI U IHEProCHAOKEHHs arpOrNpPOMBIIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUSI TAaPaMETPOB 3/IEKTPOOOOPY/I0BaHHSI U PEXKUMOB PabOThl CUCTEMBI 3/1€KTPOCHAOKEHUST
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KakK M0/, PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npasuibHbll 8apuaHm omeema
Ecm ¢yHKOus oT ABYyX HmepeMeHHbIX HMeeT JIOKA/JIbHbIH MHUHHMYM, TO Kakyio ¢opMmy mMmeer ee
MOBEPXHOCTh B TPEXMePHOM MPOCTPAHCTBe
+dopmy uamm
¢dbopmy umMHApa
dbopmy m1apa
dopmy runepbosonaa
YTo 03HaYaeT TUHHUSA YPOBHS
PaBeHCTBO Hy/I0 (HYHKLWU
PaBeHCTBO HYJIIO MPOWU3BOJHOMN
+I0CTOSTHCTBO (DYHKLIMHU B /TF000 ee TOuKe
TIOCTOSTHCTBO MTPOU3BO/IHBIX B JIFOOOH ee TOuKe
Kak Ha3bIBaeTcsi IMHUS YPOBHSA
MOTYOKPYKHOCTb



TIOJTY3JTUTIC
BITMCaHHAs OKPY>KHOCTb
+130/IMHUS
Kak Ha3pIBaeTcs TUHUSA YPOBHA
+130/IMHUS
Ayra
T0JTyOKPY>KHOCTh
TI0JTY3JTUTIC
Kak HasbiBaercsi QyHKIUsI, HMeIomiasi OJNH 3KCTPeMyM
YHUMO/IaIbHOM
+MOHOMO/IaTbHOM
MYJIbTUMOZA/IbHON
MHOI'OMO/Ia/IbHOM
Kak Ha3bIBaercs GpyHKLHsA, MMeloias 00/iee 0JHOr0 3KCTpeMyMa
YHUMO/IaTbHOM
MOHOMOJATbHOM
+MyJIbTUMOZA/IbHON
MHOI'OMO/Ia/IbHOM
CKOJ/IBKO 3KCTPeMyMoOB uMeeT pyHKIHA XuMMenbosiay
OJVH
JiBa
TpH
+yeThIpe
YT0 COCTaB/IAIOT, YTOObI HAWTH TOUKY JIOKQJIbHOI'0 MUHUMYyMa
+1T10C/IeA0BaTeNbHOCTD TOUEK MTPUOIHKEeHUsT
HeJIMHeliHble ypaBHeHUsI
reoMeTpruyeckyro Gpurypy GpyHKOmMu
JIMHEWHbIe ypaBHEHUs
Kakoii o/DKHa ObITH NMOC/IEA0BAaTe/IbHOCTh 3HaUeHH# (yHKIMH B TOUKAX MPHO/IM)KEHUsI TIPU MOHCKe
MHHMMYMa
+MOHOTOHHO YOBIBAIOIIIel Y OrPAHUUEHHON CHU3Y
MOHOTOHHO BO3pacTarolleil 1 OrpaHUUeHHON CHU3Y
MOHOTOHHO yObIBaroL[ell ¥ OrpaHUYEHHOU CBEPXY
MOHOTOHHO BO3pacTarol[eil U OrpaHUUeHHOM CBEpXY

0 1 k *
Kakast 3T0 NoC/Iej0BaTe/bHOCTh 3Havennii pyskun { (X ) 2 £(x7) 2 . f(x7) 2 .. f(x )

+MOHOTOHHO YObIBaIOIIIasi U OrPaHUYeHHasi CHU3Y
MOHOTOHHO BO3pacTarolljasi U orpaHu4YeHHasi CHU3Y
MOHOTOHHO yOBbIBaroL[asi U OrpaHUYeHHast CBEPXY
MOHOTOHHO BO3pacTarolasi U orpaHuYeHHasi CBepxy
Yo He00X0AUMO OIpeJe/IUTh Ha KOK/JAOM LIare MpHU MOUCKe 3KCTpeMyMa (yHKIUH
+HarpaB/ieHHe U 111ar B 5TOM HarpaBJ/IeHUH
3HavyeHue QyHKLUWY Ha JAHHOM 3Tarle
3HavyeHue QyHKLUWY Ha J@HHOM U TIPeAbIAyIeM JTare
3HaueHue QYHKLUWY Ha TIPebIAYIIeM JTare
ITo Kakoii cxeme MO/Iy4ar0T pelieHHe IPU MOUCKe 3KcTpeMyMa ()yHKLMU MeTOAOM IOKOOPAUHATHOTO
cmycka
+JBUTalOTCS 110 OUepeay MapasiesibHO KOopAuHaTe
JIBUTAIOTCS 110 OUepe/iy MepreHIMKY/IspHO KOOpAUHaTe
JIBUTAIOTCSI 110 JTMHUM YPOBHS
JIBUTAIOTCS TTePIIeHAUKY/ISIPHO JIMHUH YPOBHS
ITo Kakoil cxeme MOy4arT pelieHHe MPH MOHUCKe KcTpeMyMa (yHKIMM MeTO0M HaWCKOpeuIiero
cmycka
JIBUTAIOTCS 110 OUepe/iv TapasielbHO KOOpJuHaTe
JIBUTAIOTCS 10 OUepe/iy MepreHIMKY/IspHO KOOpAUHaTe
JIBUTAIOTCSI 110 JIMHUM YPOBHS
+BUTat0TCs TIEPTIEHAVKYJISIPHO JIMHUW YPOBHS
YTo He00X0AUMO CAe/IaTh MPH MOKUCKE IKCTPEMYMOB (P)YHKLIMH JTII0OBIM METOA0M
+3a/1aTh HaYa/IbHbIE MPUOJVKEHUST
BLIUMC/IUTE 3HaUeHWe (YHKLVMU Ha JaHHOM 3Tarle



BBIUMC/TUTH 3HaueHue (DYHKIIUHM Ha JAHHOM U TIPeJBIAYIIIEM 3Tarie
BBIUMC/IUTh 3HaueHue (HYHKIMK Ha TIPeIbIAYIIEM dTarle
MeTtoj, He TPUMEHSIOIIMHCSA PH HAX0KAeHUH MUHUMyMa ()YHKIIUH HECKO/IbKHX NepeMeHHbIX
MeTO/, KOOP/IMHATHOT' O CITyCKa
+MeTo/, 00OpallleH!s] MaTPHL[bI
METO/I, CKOpeHIIIero cnycka
rPa/IieHTHBIN MeTOJ
YTo 03HaUYaeT HaNpaB/IeHHe BO/Ib IPaJiHeHTa (PYHKIHMH
JIBUTAIOTCS Mapasie/lbHO KOOpJuHaTe
JIBUTAIOTCS TIepIeHAUKY/IsIPHO KOOp/JUHaTe
JIBUTAKOTCSI 110 JIMHUU YPOBHS
+IBUratOTCs MePreHIUKYJ/ISPHO TUHUN YPOBHS
Kakoe yc/10BHe M0)XHO HUCII0/IH30BaTh MPH MOMCKE 3KCTPeMyMOB (yHKIIUH MHOTHX IepeMeHHbIX
+paBeHCTBO HY/IIO MPOU3BOJAHBIX (PYHKIIUHU TI0 BCEM ITEPEMEHHBIM
PaBeHCTBO Hy/I0 (HYHKLWU
PaBEHCTBO HYJ/IIO BCeX MepeMeHHbIX
PaBEHCTBO HY/MO PYHKIUN U BCEX ITEPEMEHHBIX
KakuMm u3 mepeunc/IeHHBIX METOJ0B MO)KHO HAWTH 3KCTPeMyMbl ()YHKI[HHM MHOTHX NepeMeHHBIX B
MathCAD
+MeTo0M epebopa
MEeTO/I0M TTPOCTOM uTepaLyn
MEeTO/I0M TT0JIOBUHHOTO Jle/IeHust
METO/IOM 00pallieH!sT MaTPULIbI
KakuM u3 nepeunc/ieHHBIX METOJOB MOKHO HAlTH 3KCTpPeMyMbl (yHKIIMH MHOTHX NepeMeHHbIX B
MathCAD
MEeTO/I0M TIPOCTOM uTepaLyun
METO/I0M TT0JIOBUHHOTO Jle/ieHusI
METO/IOM 00pallieH!sT MaTPULIbI
+MeTOo/IoM C HCTob30BaHueM 0j10ka Given - Find
Y10 He00X0AMMO MEHATH MPH MONCKE BCEX IKCTPeMyMOB (DYHKIHM MHOTUX nepeMeHHbix B MathCAD
+Hava/IbHbIe TIPUOTKEHUS
METO/, pellieHUst
HaripaBJ/ieHUe [IBU)KEeHUsI
1Iar JBU)KeHUs B JaHHOM HarlpaB/ieHUH
Kakue ypaBHeHHsI MO)KHO HCII0/Ib30BaTh MPH MOMCKE IKCTPeMYMOB (PyHKIMHU ABYX MepeMeHHbIX (X u
Y) B MathCAD
+IpOU3BO/HbIE 110 TepeMeHHbIM X U Y paBHBI HY/THO
3HaueHue X paBHO HYJIIO
3HaueHue Y paBHO HYJIIO
3HaueHus X U Y paBHbI HY/TIO

MeTo1vKa IpoBe/ieHUs1 KOHTPOJISI

ITapameTpbl METOAVKHA 3HaueHuWe napaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryvaiiHas
[Ipepsiaraemoe KOM4eCcTBO BOIIPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/uT0B BBICTAB/IAETCS ACITUPAHTY, KOTOPhIH MPABUILHO BHIMOMHAET 9-10 TECTOBBIX 3aJaHMI;
criocobeH TIJIaHWPOBaTh W TPOBOJAUTL SKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJIM3MPOBATH MX
pe3y/IbTaThl; CIIOCOOEH UCCIe0BaTh U MOJEIUPOBATh IEKTPOTEXHUUECKHE CUCTEMBI B pa3/IMUHBIX
OTpac/siX CelTbCKOro, PHIOHOTO U JIECHOTO XO3SIMCTB C IIe/IbI0 ONTHMH3alMH TPOM3BO/ICTBEHHOTO
rpoLiecca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPAaBUJIbHO PEIeHO 7-8 TeCTOBBIX 3a/aHUH.

— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPaHTY, €CJIM  TIPABU/IBHO PEleHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISAETCS.



Tema 9. | «PerieHne 00bIKHOBEHHBIX ¥ ()¢ epeHHaTBHBIX YPABHEHHH NIEPBOro MOPAAKa»

KoHTposMpyemblie KOMIETEeHLUH (MM UX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JEeMOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00J1aCTH 3/EKTPOTEXHOIOTUH,
3/1eKTPO0OOPY/I0BaHKsl U SHEPrOCHAGKEHHUsT arpOTPOMBIIIIZIEHHOr0 KOMITIEKCa Ha YPOBHE METOOJIOTHH, a
TaKXKe B/aJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIpU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3AaHHBIX C
yka3zaHHOU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOPMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYIIIECTBUTD TPOLIECC
UCC/IEIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHO/IOTUH, 3JIEKTPOOOOPYAOBaHUS U SHEProCHAaOXKeHHs arpOTPOMBIIIIEHHOTO KOMILIEKCa |
COBEPIIIEHCTBOBAHUsI TAaPaMETPOB 3/IEKTPOOOOPY/I0BaHKSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HOM /JOCTOBEPHOCTBIO, KaK M0/, PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npasuibHbll apuaHm omeema

Kakoe BbIpDdAKEHHE HABJ/IAETCA HpOCTEﬁMMM 00bIKHOBEHHBbIM ].'[I/I(quEPEH].[I/IaJIbHLIM YPABHEHHEM
nepBoro nmopAaaka

+V'=f(xp)
y'=f(x,)
y=rf'(xy)

y=r"(x,»)

Kak dopmynupyercs penieHue 00bIKHOBeHHOT0 Au()epeHIHa/ILHOr0 YPaBHEHH A

+Kak 3a7aua Komm

Kak 3ajaua HetotoHa

Kak 3agayva ['aycca

Kak 3ajaya Apxumea
Yemy [0/DKHO YAOBJIETBOPATh HaW/JeHHOe pelleHHe OObIKHOBeHHOro u(depeHHATHHOTO
yPaBHeHMUsI

OrpaHUYEHUSIM

+Hava/sbHOMY (TPaHUYHOMY) YC/IOBUIO

HEeNpPepbIBHOCTU

T71afIKOCTH
Ha cK0/1bK0 rpynm MO)KHO pa30uTh MeToAbI peeHus quddepeHIiaIbHBIX YPaBHeHUH

nBe

+TpH

yeThIpe

TATh
Kakoii MeToy He OTHOCUTCA K MeTo/iaM pemeHus JuddepeHUaIbHBIX YPaBHEHUH

aHa/IUTUYeCKUI

rpaduueckuii

YK C/IeHHbIN

+anrebpanuecKuit
B KakoM BH/ie MO/Iy4aeTcs pellieHre NPy perieHud AuddepeHHaIbHBIX YPaBHEHHH aHA/TUTHYECKUM
MeTO/{0M

B BU/le rpaduka

+B BU/Ie aHA/TATUYECKOT'0 BBIPAXKEHUS

B BUjle TaO/IUI[bI

B B/l 3aITUCH
B kakom BHjie MO/Iy4aeTcsa pellleHHe NpH pelneHVd JuddepeHMaIBLHBIX YPaBHEHHH rpaduuecKum
MeTO/{0M

+B BU/le rpaduka

B BU/Ie aHAJTATUUECKOT'0 BBIPaXKEHUSI

B BUjle TaO/IUI[bI

B BU/IE 3aITUCH
B kakom Buje mo/iydaeTcs pellieHHe NMPH pemeHUH AuddepeHNHa/TGHBIX YPAaBHEeHHH UHC/TIeHHBIM
MeTO/{0M

B BU/le rpaduka



B BUJIe aHAJIUTUYECKOT'O BBIPA>KEHMUSI
+B BH/le TaO/IUIbI
B BUJIe 3aTTHCU
K uemy MoxHO cBectH JuddepeHIaIbHbIE YPABHEHHS N-T0 MOPsAKa
+K cucTeMe ypaBHeHU# 1-To mopsigka
K ypaBHeHUI0 1-To mopsifka
K CHCTeMe ypaBHeHHUH 2-T0 MopsijKa
K yPaBHEHUIO 2-T0 TIopsiKa
B xakoMm Bu/jie Jaet pemieHue Metof Jitsiepa
+Ha ocHOBe rpaMUecKoro pelieHus aeT U pelleHre B TabJMUHOM BUle
B aHAJIUTUYECKOM BUJe
B rpadrueckom BUjie
B BUJIe 3aTTHCU
C yero HauMHAaeTcsA MeTof Jiljiepa
+BBIOpAB MaJiblii mmar h, CTposAT, HauMHasi C TOYKU Xo, CACTEMY PaBHOOTCTOSIIIMX TOUEK X;i=Xo+ti h,
npui=0,1...
C MOCTPOeHusi TpaduKa
C 33/IaHUSI UCXOJHBIX JAHHBIX
C 3a3/1aHust BUAa QyHKLUH
Kakoii B uMeet npupameHye (yHKIMH Ha IEPBOM IIare Mero/ja Jiiiepa

+Ay0 =y1-yo =h-f(x0,y0)
Ay, =y,-Yo=h-1(xy,¥,)
Ay, =y,-y, =h-f(x5,¥,)
Ay, =y =Yg =h-f(x,»)
KaKle mnapy d)opMyJ‘[ HeoﬁXOAI/IMO NUK/IMYEeCKH BBIYHCUIATH B MeTo/1e Bﬁﬂepa

+AYk:h'f(xkvyk) Vi =Yy Ay,
Ay =h-f(x,p0) Vi = Vi T Ay,
Ay, =h- f(Xi05 Vi) Vil = Via T AV

Mertop Jiiiepa — Komiu 310:
HOBBIN Meto7, Ko
+yTOUYHEHHBIN MeTo/, Dilepa
yTOUHeHHbI MeToz, Komm
HOBBIUM MeToA Ditnepa
CKO0J/IBKO BCIIOMOraTe/IbHbIX K03¢ puieHTOB BHIUNGIAIOT B MeTo/ie Pynre-Kyrra
OJVH
JiBa
TpH
+yeThIpe
Kakasn ¢ynkuus ucnonn3yercsa B MathCAD npu pemrenuu merofom Pynre-Kyrra
Given
+Rkfixed
Find
Root
K KakoMy BuJy Hajio npeodpa3oBarh JuddepeHuaILHOE yPaBHEHHE
ypaBHEHUE paBHO HYJIIO
+TpOM3BOZHAas paBHA OCTaJbHOW YaCTH YpaBHEHHUS
TPOM3BOZHAs paBHA HYJIIO
oCTa/bHasg yacThb ypaBHEHUs paBHA HYJIIO
ITo xakoii popmysie ycpepasaroTcsa KoddduuenTol B Merose Pynre-Kyrra
+ K =(k1+2k2+2k3+k4)/6

K = (kl1+2k2+2k3+k4)/5
K = (k1+2k2+2k3+k4)/4
K = (kl1+2k2+2k3+k4)/3

Hawuoo,/1ee TouHbIi MeTo perienus quddepeHHaIbLHBIX YPaBHEHHH
metog [Tvkapa
MeToz Diliepa



MeToz Ditnepa-Koiiu
+Mmeroy Pynre-Kyrra
Mertop, He NPUMEHSIOLUICS NPH PellleHNH 00bIKHOBEHHOT0 Au( epeHIaTIbHOT0 YPaBHeHU s
+merog [Naycca
metog [Tvkapa
MeToz Diliepa
Metoz, PyHre-Kyrra

MeTo/1MKa IpoBeieHUsT KOHTPOJISI

ITapameTpel METOAUKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
IMocnenoBaTenbHOCTb BEIOOPA BOMPOCOB CryyaiiHas
[Ipepsiaraemoe K0M4ecTBO BOIIPOCOB 10

KpuTtepuu onjeHKu:

— 5 0a/ut0B BBLICTAB/IAETCSI ACITUPAHTY, KOTOPhIH MPABUILHO BHIMONHAET 9-10 TECTOBBIX 3aJaHMUM;
criocobeH TIJIaHWPOBaTh W TIPOBOJMTL IKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJIM3MPOBATH MX
pe3y/bTaThl;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIleHO 7-8 TeCTOBBIX 3aaHUH.

— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPAHTY, €M TIPABU/IBHO PElIeHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BbICTAB/ISETCS.

Tema 10. | «MaremaTH4yecKas CTaTUCTHKa»

KoHTposMpyemblie KOMIETEeHLUH (MM UX YaCTH):

— crocobeH K KPUTHUECKOMY aHaiM3y, OLleHKe W CHHTe3y HOBBIX W€, JE€MOHCTPUPYET
CHUCTEMaTUYeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOIUH,
3/IeKTPO0OOPYIOBaHUSI U SHEProCHAGKeHHUsT arpOTPOMBIIIZIEHHOr0 KOMITIEKCa Ha YPOBHE METO/OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOMOTMSIMU TIPU TIPOBEAEHUH HCC/Ie[OBAHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET CMOCOOHOCTh (hOpMYIMPOBATh 3a/lauM, MIAHUPOBATb M OCYIIIECTBUTh TPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM o0opyJoBaHuM B  06/acTH
3/IEKTPOTEXHOJIOTMH, 3JIEKTPOOOOPYZOBAaHUSI W IHEPrOCHAOXKEHHsI arpOrNpPOMBIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUsI TaPaMETPOB 3/IEKTPOOOOPY/I0BaHHSI U PEXKUMOB PabOThl CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KaK M0/ PYKOBOZCTBOM 6ojiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camocTositenbHO (K-2).

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema

MarteMaTHuecKoe 0)KH/JaHHe «I» CTyYaiHbIX YHCceT
1 n
Ly
noim

1 n
2
SN
n o
n
Z (xi - n)
i=1

> (x, +n)

CPEAHEKBaﬂpaTI/IqHOE OTKJ/IOHEHHEe «I» cnyqaifmblx YU CesI P MaTeMATHYECKOM 0)XKUAaHUH (III)




V =

M
D

ITorpeiHOCTH BHIOOPKH

+D0:T\/'HV~100
D, = ”:EV 100
DO:{/;JOO
Dy = ——— 100

3

I'e B 001L€CTBEHHO )KM3HU IPUMEHAIOTCS BBIOOPKH

+0IIpOChI Hace1eHUs

BBIOOPBI

CyOOOTHUKU

cobpaHus
Ilpu ¢opMupoBaHMM BBIGOPKHM MO ONPOCY OOLIECTBEHHOI0 MHEHHMSI - KaK Ha3bIBAalOTCA BCe
onpouieHHbIe

+reHepasbHas COBOKYITHOCTh

BCe YYaCTHUKH

OO/BIIIMHCTBO

MHO’KeCTBO
Ec/i1 norpeniHocTh BIOOPKH Majia, TO:

MHEeHHe OMNpOLIeHHOr0 Hace/eHUs] BepHO

MHEeHHe ONpOLIeHHOr0 Hace/eHs He BePHO

MHEeHHe OMNpOLIeHHOr0 HaceeHUs HeZ,0CTaTOYHO

+MHEHUEe ONpOIIEHHOT0 HaceleHWsl (BbIOODKH) MOKHO paclpoCTpaHUTh Ha BCe HaceeHHe
(reHepa/ibHYIO0 COBOKYITHOCTB)
YeM xapakTepH3yeTcsl CBA3b ME&XAY HeCKOJIbKUMHU CIy4alHbIMHM BeJTHYMHAMHU

+perpeccust

TIOrPELIHOCTh

MaTeMaThueckoe OKUZJaHue

CpeHeKBaJipaTHUYeCcKoe OTKIOHEeHHUe
IToka3aTenb XapakTepU3yHOIMUM TECHOTY JIMHEMHONW CBA3H MEXAY HeCKOJbKHMH CIydalHbIMH
BeJIMUMHAMH

TIOrPELIHOCTh

+K03¢hULMeHT Koppessiuu

MaTeMaThueckoe OKUZJaHue

CpeHeKBaJipaTHUYeCcKoe OTKIOHEeHHUe



JIlnana3oH B KOTOPOM JIEKHUT K03(pQHUIHEHT KOPPe/IsiMa MeXAy AByMsA Ha0opaMu C/Ty4aiHbIX YHCET
-1<r<o0
+1<r<1
0<r<i
r<-lur2>1
Yto BxoauT B dopmyiy onpeaenenns KoddduipenTa KOppeaaiuy AByX CIydailHbIX BeTHYHH
3HAauUeHUs! CTyYailHbIX BeTMUMH
MaTeMaThueCcKue OKUaHus CJTyYyaiiHbIX BeJTMUKH
+3HaueHus1 CTy4aliHbIX BEJIMUMH U UX MaTeMaTUuecKue OXKUJaHus
CpeHeKBaJipaTUYecKre OTKJIOHEHUS
Yem Oimke K eJuHHULE KO3 GULHEHT KOppe/IsuM:
+TeM Oosblile 3aBUCUMOCTB JPYT OT Ipyra MaCcCUBOB CJTyYalHbIX BeJTMYUH
TeM MeHblIIIe 3aBUCUMOCTb JIPYT OT Apyra MacCUBOB CTy4YailiHbIX BeTMUUH
TO HEeT 3aBUCUMOCTH JIPYT OT Jpyra MaCCUBOB CIy4YaliHbIX BeTUUMUH
TO CyLL[eCTBYeT KBaJpaTU4yHasi 3aBUCHUMOCTb JAPYT OT Jpyra MacCUBOB CJTyYaillHbIX BeTUUWUH
Yem Oumrke K Hy/TH0 K03 (PUIIMEHT KOPPe/IsALyu::
TeM 0OOJIblIle 3aBUCUMOCTB JIPYT OT IDYTa MaCCUBOB CTy4YaliHBIX BEJTMUMH
+TeM MeHbllle 3aBUCUMOCTb JIPYT OT Apyra MaCcCUBOB CIy4YaliHbIX BeTUUMH
TO €CTh 3aBUCUMOCTH JIPYT OT Jipyra MacCUBOB C/Ty4YalHbIX BeTUUWH
TO CyLL[eCTBYeT KBaJpaTU4yHasi 3aBUCUMOCTb JPYT OT Jpyra MacCUBOB CJIyYallHbIX BeTMUUH
Cko0/1bK0 K03()GHI[HeHTOB Hafi0 HAMTHU PHU TUHEHHON perpeccuu
OJVH
+1Ba
TpH
yeThIpe
DyHKIMA BBIUMC/IEHHs MaTeMaTnueckKoro oxxuaanusi B MathCAD
+mean
stdev
corr
intercept
DyHKIMSA CTaH/APTHOT0 OTK/IOHEHHUs 3/1eMeHTOB MaccuBa B MathCAD
mean
+stdev
corr
intercept
DyHkusa Ko3gdunmenta Koppeasanuu AByx MmaccuBoB B MathCAD
mean
stdev
+ corr
intercept
DyHKIMA AMCIepcHH 371eMeHToB MaccuBa B MathCAD
mean
stdev
corr
+var
dynkyusa ko3¢ dunment (a) mHeitHoH perpeccun B MathCAD
mean
stdev
corr
+slope
dynknusa ko3¢ punuent (b) mueiinoit perpeccuu B MathCAD
mean
stdev
corr
+intercept

Metoauka npoBefeHUs1 KOHTPOJIS
| ITapameTpsl METOAUKHA 3HaueHue rapaMeTpa




Ilpenen pMTETLHOCTA BCETO KOHTPOJIS 20 MUHYT

ITocsie[0BaTeNbHOCTD BEIOOpA BOIPOCOB CnyuatiHast

I[TpesiaraeMoe KOJMYECTBO BOMPOCOB 10

KpuTtepuu oneHKu:

— 5 0a/uT0B BBLICTAB/IAETCSI ACITUPAHTY, KOTOPhIH MPaBUILHO BHIMONHAET 9-10 TECTOBBIX 3aJaHMUM;
criocobeH TIJIaHUPOBaTh W TIPOBOJMTL SKCIIEPUMEHTHI, 00pabaThiBaTh W aHAJIW3MPOBATH WX
pe3y/bTaThl; CIIOCOOEH UCCIe0BaTh U MOJEIUPOBATh IEKTPOTEXHUUECKHE CUCTEMBI B pa3/IMUHBIX
OTpac/siX CelTbCKOro, PHIOHOTO U JIECHOTO XO3SIMCTB C IIe/IbI0 ONTHMH3alMH TPOM3BO/ICTBEHHOTO
rporjecca;

— 4 6a/u1a BBICTAB/ISIETCS ACITUPAHTY, €C/IM  TIPABUJIbHO PEIeHO 7-8 TeCTOBBIX 3a/IaHUH.

— 3 Ga/y1a BLICTAB/ISIETCS aCMMPaHTY, €CJIM  TIPABU/IBHO PEleHO 5-6 TeCTOBBIX 3aJJaHUM.

— Hwxke 3 6a/10B OLleHKa aCITUPaHTy He BbICTAB/ISAETCS.

Tema 11. | «Pagbi»

KoHTposMpyemblie KOMIETEeHLUH (WA WX YaCTH):

— crocobeH K KPUTHUECKOMY aHa/iM3y, OLleHKe W CUHTe3y HOBBIX WJEH, JEeMOHCTPUPYET
CHUCTEMaTUUeCKOe TMOHMMAaHWe HAyuyHOW Crielyanu3aiud U obOyuyeHuss B 00J1aCTH 3/1EKTPOTEXHOIOTUH,
3/IeKTPO0OOPYIOBaHUSI U SHEProCHAGKeHHUsT arpOTPOMBIIIJIEHHOr0 KOMITIEKCa Ha YPOBHE METO/OJIOTHH, a
TaKXKe BJaJieHWe MeTO/aMH, Crocobamu, TEXHOMOTUSIMU TIPU TIPOBEJAEHUH HCC/Ie[O0BAHUM, CBSI3aHHBIX C
yka3zaHHoU obsacteio (K-1);

— JIEMOHCTPUPYET COCOOHOCTh (hOpMyIMPOBATh 3a/lauM, MIAHUPOBaTb M OCYIIIECTBUThH TMPOLIECC
UCC/IeIOBAHUSI HAa COBPEMEHHOM OTEUeCTBEHHOM U 3apyOeXHOM 000pyJoBaHHM B  00/1acTH
3/IEKTPOTEXHOJIOTMH, 3JIEKTPOOOOPYZOBAHUSI U IHEPrOCHAOXKEHHs arpOrpOMBIIIIEHHOTO KOMILIEKCA |
COBEPIIIEHCTBOBAHUSI TaPaMETPOB 3/IEKTPOOOOPY/A0BaHHSI U PEXKUMOB PabOThI CUCTEMbI 3/1€KTPOCHAOKEHUSI
00beKTa C Hay4HO! /JOCTOBEPHOCTBIO, KakK M0/, PYKOBOZCTBOM 6osiee KBaTM(ULIMPOBAHHOTO pabOTHHKA, TaK
u camoctositenbHO (K-2).

Bbibepume 00uH npasuibHbIl 8apuaHm omeema

Yuc/10BoOM pPsIf ONUCHIBAETCS Kak:
+a;ta, +...+a, +...
di*dp°d3° ... dp" ...
(a% + azg + (a§—342 + ...
a; tay tay —as + ...

YucioBo psAA Ha3bIBaeTCA CXOSAIIMMCH
+ec/Id CyMMa MepBbIX () ero WieHOB MPU N — % UMeeT Mpefen
eC/IM CyMMa TepBbIX (1) ero 4WieHOB paBHa HYJIIO
€C/T CyMMa TepPBBIX (1) ero 4ieHOB CTPEMHUTHCS K 0eCKOHEUHOCTH
eC/Ii CyMMa MepBbIX () MeHbIIe HYJ/Is

Yuc/ioBoM psifi, Ha3bIBAeTCA PacXoAAIMMCS
+ec/Id CyMMa TepBbIX () ero YieHoB P N — o He UMeeT Ipejesna
eC/IM CyMMa TepBbIX (1) ero 4ieHOB paBHa HYJIIO
€C/TM CyMMa TepPBBIX (1) ero YieHOB CTPEMHUTHCS K OECKOHEUHOCTH
eC/Ii CyMMa TepBbIX () MeHbIlIle HYJ/Is

NuTerpanbHblii npu3Hak cxoauMocTu Komiu
+PsAZ, C TIOJIOXKUTETBHBIMUA YOBIBAIOIIMMU YIeHAMU CXOAMUTCS WJTM PACXOJUTCS, €C/IA CXOAUTCS WU

+00

pacxoauTcst HeCOOCTBEHHBIN UHTerpasl _[ f(x)dx
1

psi, cxoauTest ectu f(X) — HerpepsIBHO yObIBaroiast QyHKLIMsT
psi, cXoauTCst ectu f(X) — HerpepbIBHO BO3pacTaroias (QyHKLS
psi, CXoauTCst ecu f(X) — monoxkuTesbHast GYHKLMs

Ipusunak cxoaumoctu /laambéepa

€CJIU Psifi, C TIONIOXKUTE/bHBIMU YjleHaMH aj, ..., d, CPaBHUTH C APYTUM psijoMm by, ..., b,, KOTOpbIH
pacxouTcs, TO TO PACXOJUTCA U PSf a.
€CJIU Psifi, C TIOJIOXKUTE/BHBIMU YleHaMH aj, ..., d, CPaBHUTH C APYTUM psijoM by, ..., b,, KOTOpBIH

CXOOUTCA, TO TO CXOAUTCA U PAA 4.



eC/TY psif, C NOJIOKUTe/IbHBIMU WileHaMH ajy, ..., &, CPaBHUTh C JPYTUM psifioM by, ..., by, cxogumocts

WM PAaCXOJUMOCTb KOTOPOrO M3BECTHA, TO eC/IM TMPH HEKOTOPbIX %r 2 b, psa b cxopgurcs, To cxoauTcs U
psf a.
+ecu psii C TIOJIOKUTENbHBIMH UjleHaMd aj, ..., d, CPAaBHUTh C JAPYrHUM psgoMm by, ..., by,

CXOJYMOCTb MM PacXOJMMOCTh KOTOPOrO M3BECTHA, TO eC/TH MPU HEeKOTOpBIX &n < b, psag b pacxogurcs,
TO PacXOJUTCS U Psif, a.
YTo MO)KHO MCII0/IH30BaTh B KauecTBe psiia b 1jia cpaBHeHus ¢ psiioM a

apru(MeTHUeCKyt0 MPOrpecCHio

+TeoMeTprUYecKyo IPOrpeccuto

CTENeHHOU psifi

3HAKOYepeAYIOLIUICS Psf

0
2 3 _ n
Korja cxoAMTCs M PacXoAUTCA reovMeTpudeckas nporpeccust | T4 +d4° a7 .. = Zoq
-

npu g>1 cxopgurcs, a npy q<l — pacxoguTcs

nipu ¢>0 cxogutcsd, a npu <0 — pacxoguTcs

+11pu q<1 cxopuTcs, a npy =1 — pacxoauTcs

nipu <0 cxogutcs, a npu =0 — pacxoauTcs
3Hako4epeayomuiica pAaj (C WieHaMu pa3HbIX 3HAKOB) MIMeeT BU/Y:

dYa,=a +a,+a,+a,.+a

n=l1

n

0

Zan =a,—-a,—a,—a,..—a,
n=1
o0

_ 2 2 +
Zan =a, —a,+a; —a,.ta
n=1

0

.,_Z:an =a;—a,+ta;—a,.ta,

n=1
3HaKouepeyHIIUACA PAJ Ha3bIBAeTCsA a0COTFOTHO CXO/AII[UMCS
+eC/v CXOAUTCS PsiJl, COCTAaB/IEHHBIN 13 aOCOMIOTHBIX 3HAUEHUH €ro UJIeHOB
€CJTA CXOJIUTCS PsiJl, COCTAB/IEHHBIN U3 TIOJIOKUTETBHBIX €r0 U/IeHOB
€CJTU CXO[IUTCS PsiJl, COCTAB/IEHHBIN M3 OTPULIATETbHBIX €0 U/IEHOB
€CJTU PaCXO/UTCS Psifi, COCTABJIEHHBINM U3 aOCOMOTHBIX 3HAUEHUH ero uleHoB
ITo npu3Haky Jleii0HHIIa 3HAKOUEPEAYIOIIUIHCA PSAJ] CXOAUTCA

lima, =0
€CJTY BBITIO/IHSIOTCA ABa yCIoBUS: al <a2<a3 v mpefien n

a, =0

n

lim
-+eC/IU BBITIO/HAKOTCA f1Ba yc1oBust: 4 > Gy > A3 > -y ripefien n

lima, >0
eC/IY BBINO/IHAIOTCA JiBa yoioBust: 41 > @y > A3 > - ynpesien v "

lima, <0
€CJTY BBITIOIHSOTCA ABa ycnoBust: al <a2<a3 v mpefen n- "

Yto HasbIBaercsl (GyHKIHMOHA/TBHBIM PSAIOM
+psifi, WieHbl KOTOPOTO SIBJISTFOTCS (PYHKIMSIMU OT TIEpEMEHHOM X
DS, WIeHbI KOTOPOr'O SIBJ/ISIFOTCS KBAJPAaTUYHBIMU (QYHKLMSIMU OT TepeMeHHOM X
DS, YWIeHbI KOTOPOT'O SIBJISIFOTCS JTMHeWHBIMEU (DYHKLUSIMHA OT TIepEMEeHHOM X
Psifi, WIeHbI KOTOPOT'O SIBJISIFOTCS KyOU4eCKMMU (DYHKIMSIMEA OT TIepeMEeHHON X
Kakoii 001iuii BUJ UMEKT CTelleHHbIe PAAbI

i an '(x_xo)zn

n=0

o0
Z an : (X - xO )311
n=0

0

+ an-(x—xo)n:a0+a1-(X—XO)+a2-(X—XO)2+...
n=0

o0
z an ,(x_x0)4”

n=0
Y10 Ha3bIBaeTCA PAAOM TEﬁﬂopa

+f(a)+ @(x ~a) +w(x —a)? +.. +m(x —a)" +...
1! 2! n!



fla)+ f,1(|a) 2x—a)+ f;(‘a) 2(x—a)’ +... +L(‘a)2(x —a)" +...
: . n.

fa+ LDy e LDy o S Dy
‘ . n.

f(a)+ f,ﬁa) 4(x—a)+ f”2('a) 4(x —a)’ +...+L('a)4(x—a)" + ...
! ! n!

Korjga 0yger cxoaurcsa psaj Teitiopa

TOJLKO TIPU TeX 3HAUeHHWsX X, MPUA KOTOPBIX OCTaTOUHBIA uieH R, dopmysnel Teitniopa mpu n— oo

IimR =-1
CTPEMUTCA K MUHYC €JUHULIE n-e " .

+TOMBKO TP TeX 3HAUeHUsIX X, MPY KOTOPBIX OCTaTOUHBIN uieH R, dopmysner Telinopa mpy n— oo
limR, =0
CTPEMUTCS K HYJTEO nxo .
TOJLKO TIPU TeX 3HAUEeHHWsX X, MPUA KOTOPBIX OCTaTOUHBIA uneH R, dopmysner Teitsiopa mpu n— oo
IimR, =1
CTPEMUTCA K eJUHUILIE n>o " .

TOJBKO TIPU TeX 3HAuUeHHWsX X, NP KOTOPBIX OCTaTOUHBIA uneH R, dopmysnel Teitsiopa mpu n— oo

IimR, =>0
OO/bIIIe HYIST ne " .

Korga psp Teitopa npeepamgaercsa B paj Mak/iopeHa
+koraa a=0
kKorga a>0
kKorja a<0
Korga a>1

YT0 MOKHO /Ie/1aTh C ABYMSA CTelleHHbIMH PAJaMH
+I0WIEHHO CK/Ia/IbIBaTh M YMHOXKATh
MOYWIEHHO [JIe/TUTh
MOYWIEHHO BLIUUTATh
MOYIeHHO 00beIUHATD

YT0 MOXKHO /[e/1aTh CO CTEMIEHHbIM PSAI0M B HHTEPBAJ/Ie ero CX0JUMOCTH
+I10WIeHHO UHTErpUPOBaTh U AvdhepeHIMPOBaTh
MOYIEHHO BO3BOJUTh B CTENEHb
MOYWIeHHO BLIUUTATh
MOYIeHHO 00heIUHATD

Kakoii PAA ABJ/IAETCA PA3/10K€EHHUEM sin(X).
2n-1

y 1yt
2002
m 2n-1

D N
+;( ) (21’1—1)!
m 1 x2n—1

S 00 S —
D Ty
m 2n-1

n-1 X
> (=14 m

n=1

Kakoii psap siBisieTcsi pa3jioykKeHHueM cos(X)

1+Zm:—(_1)n " 2

X
n=l1 (2 : n)‘

AN
= (2 . n)!
HpPBHaK, He ﬂBJIﬂlO]].[PIﬁCﬂ l'IpI/I3HaKOM CX0AMMOCTH pﬂna

WHTerpajbHbIi MpusHak Korrm
npu3Hak [Taniambepa



nipu3Hak JleiibHMIa
+ npusHak PyHre-Kytra

MeTto1vKa IpoBe/ieHUs1 KOHTPOJIS

ITapameTpel METOAUKHA 3HaueHue rapaMerpa
Ilpenen pUTETLHOCTA BCETO KOHTPOJIS 20 MUHYT
I[Tocie[0BaTeNbHOCTD BEIOOpA BOMIPOCOB CryuaiiHas
[Ipeaiaraemoe KOM4ecTBO BOIIPOCOB 10

KpuTepuu oneHKu:
— 5 0a/UI0B BBICTABJISIETCS aCITUPAHTY, KOTOPBIM MPaBU/IBHO BBIMOMHSET 9-10 TeCTOBBIX 3aJlaHUIA;
criocobeH TJIAaHUPOBaTh WM TIPOBOAWTE IKCIIEPUMEHTHI, 00pabaThiBaThb M aHA/JM3UPOBaTh UX

pe3y/bTaThl;
— 4 6a/u1a BBICTAB/ISIETCS aCITUPAHTY, €C/IM  TIPABUJIbHO PEIeHO 7-8 TeCTOBBIX 3a/aHUH.
— 3 Ga/Iy1a BLICTAB/ISIETCS aCMMPaHTY, €CJIM  TIPABU/IBHO PEIeHO 5-6 TeCTOBBIX 3aJJaHUM.
— Hwxke 3 6a/10B OLleHKa aCITUPaHTY He BBbICTAB/ISETCS.



®DoH/ TeCTOBBIX 3aaHUU
AJisl IPOMEXYTOYHOT'0 KOHTPOJIsI 3HaHHH 10 JUCHUIIMHE
(A1 aCIUPAHTOB OYHOM M 3a04HOI ()OpM 00yueHHs1)

(DOH,Z[ TeCTOBBIX BBABHI/Iﬁ AJid TIPOMEXXYTOUHOI'O KOHTPOJIA 3HAHUH 10 AUCLIATITINHEe ('l)OpMI/IPy'ETCH us3
TeCTOBBIX BBABHHﬁ, npeACTaB/JI€HHBIX B pa3eiax

Ne Kos-Bo TecToBBIX
KoHTponupyeMsle fuakTHUecKre euHULbI o
n/n 3a/jlaHum
1 WuTeprionmpoBanue GyHKIMNA 20
2 O6paboTKa 3KCIepUuMeHTa/IbHbIX IAHHBIX 20
3 PertieHrie HeJTMHEMHBIX YpaBHEHUH C OHOW IepeMeHHOH 20
4 PerieHre cucteM JTMHENHHBIX YpaBHEHUH 20
5 PerieHre cucrteM HeJTMHEMHBIX YpaBHEHUN 20
6 JIuHeliHOe porpaMMHpOBaHue 20
7 IMouck MuHMMyMa GYHKLMH OJHOM repeMeHHON 20
8 IMouck MuHMMYyMa GYHKLMA HECKOJIBKUX TTepeMeHHBIX 20
9 PeliieHre 0OBIKHOBEHHBIX AW (hepeHIaTbHBIX YPABHEHUH MTEPBOTO 20
ropsiiKa
10 MaremaTryeckasi CTaTUCTUKA 20
11 Psiapl 20
nroro 220
MeTtopviKa IpoBeieHUs1 KOHTPOJISI
[TapameTpbl METOAUKYU 3HaueHue napamerpa
[Ipenen AUTeNBHOCTHA BCETO KOHTPOJIS 60 MUHYT
[TocezoBaTeIbBHOCTD BIOOpA pas/iesioB Toc/eoBaTenbHas
[Tocie0BaTebHOCTD BEIOOpA BOTIPOCOB Crydaiinast
[IpenaraeMoe KOJIM4eCTBO BOIIPOCOB U3 OJHOIO
KOHTPO/IMPYeMOro paszesa 3
[IpesaraemMoe KOJM4eCTBO BOIIPOCOB 24

Kputepuu oLieHKU:

e 5 0a/UTOB BBLICTAB/ISIETCS ACMIMPAHTY, KOTOPBIM MPABUILHO BHIMOMHAET 23-24 TECTOBBIX 3a/laHUM;
criocobeH TIJIaHWPOBaTh W TIPOBOJMTL IKCIIEPHMEHTHI, 00pabaThiBaTh W aHAJM3MPOBATH MX
pe3y/bTaThl; CIIOCOOEH UCCIe0BaTh U MOJEIUPOBATh EKTPOTEXHUUECKHE CUCTEMBI B pa3/IMUHbBIX
OTpac/siX CelTbCKOro, PHIOHOTO U JIECHOTO XO3SIMCTB C IIe/IbI0 ONTHMH3alMK TPOM3BO/ICTBEHHOTO
Tipoliecca;

* 4 0a/1a BLICTAB/ISIETCA aCIMPAHTY, €C/IN TIPAaBUIBLHO periieHo 20-22 TeCTOBLIX 3a/aHH;

» 3 0a/y1a BLICTAB/ISI€TCA aCIMPAHTY, €C/IN TIPAaBU/BLHO pelieHo 16-19 TecTOBBIX 3aaHUH.

*  Hwke 3 6a//IoB OL[eHKA aClIMPAHTy He BBICTABISETCH.



