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1. O0mme mo10KeHUA

KontponbHo-onienounsie cpeacrsa (KOC) npennasHaueHbl A8 KOHTPOJS U OLICHKHU
00pa3oBaTeNbHBIX JOCTUKEHUI 00yUarOIIUXCsl, OCBOUBIIUX MPOrPaMMy Y4€OHOW AUCIUILITUHBI
«OI1.10 YACJIEHHBIE METO/IbI».

KOC Bximo4aroT KOHTPOJbHBIE MaTe€pHalbl U MPOBEACHUS TEKYIIEr0 KOHTPOJIS U
OpOMEXYTOYHOM  arrectaud B opme  muddepeHnupoBannbiii  3ader. HTorom
TG hepeHIMPOBaHHbIN 3a4ET SIBISIETCS OLIEHKA.

KOC pazpaboTanbl Ha OCHOBAaHUU TIOJIOKECHUINA:

OCHOBHOH mpodeccroHanbHOM oOpa3zoBarenbHO mnporpamMmbl CIIO mo mnporpamme
MOJIFOTOBKH CIIEIIUATIUCTOB CPEHETO 3BEHA M0 CHEIHATIbHOCTH

09.02.07 «MH¢popManOHHbIE CHCTEMbI U IPOrPAMMHMPOBAHME»

nporpammbl yueoHou auctuiuinabl «OI1.10 YACIIEHHBIE METO/IbI».

2. Pe3y.IIbTaTbl O0CBOCHMS TUCHUIIJIMHBI, MOAJIC/KAIIINE ITPOBEPKE

Pe3yabrarbl 00yueHus OcHOBHBIE MOKA3aTeJH OLIEHKHU Pe3yJibTaToB
(ocBOCHHBIE YMEHHSI, YCBOCHHbIE
3HAHUA)
VYMmenne YUUTBIBATH MOTPCIIHOCTHU - HaXOI[I/ITI) HpI/I6J'II/I)K€HHO€ 3HAa4YCHUEC BCIIMYHHDBI,
yucen — Haxoauts a0GCONMOTHYIO TOTPEITHOCTD;

— HaxoauTb OTHOCUTENBHYIO MOTPENTHOCTH;

— Haxoauts BepHbIe U 3HaUanMe MUQPHI,

— Haxoauth coMHUTENBHBIE TUDPHI,

— 3amnuchIBaTh NPUOINKEHHBIE 3HAYCHUS YUCEIT;

— IlpeacraBnsaTe uncna B namsitu 9BM

— BBIUKCHATH MOTPENTHOCTH apu(PMETHIECKUX
e CTBUI.

— O1ueHuTh NOTPENIHOCTH 3HAU€HU N (YHKITHIA.

—  BBUMCHATE MOrpeNIHOCTH MO MTPaBUIaM MOJICUETa
uudp.

— BpIMCHATE NOrPEMIHOCTH CO CTPOTUM YYETOM
MIPEeACIIbHBIX a0COTIOTHBIX MOTPEITHOCTEH.

—  BpIUMCHATH NOrPEMIHOCTH IO METOAY FPAHUIL.

— OnueHHTh OIMOKU BBIYUCIICHHIA.

—  Oxpyriarh NpuUOTMKEHHBIE 3HAYCHUS C YIETOM

3HAUYAMIHX UQD.

VYMeHue pemath anreopandeckue u — OtnenaTh KOPHU ypaBHEHUS IpahUUecKuM
TPAHCLEHEHTHBIE YPABHEHUS CII0COOOM.
YMCIICHHBIMU MCTOAMHU. —  YTOYHATH KOPHHM YPaBHEHHUS METOJOM IOJIOBUHHOTO
JETECHUS.
—  YTOUYHATH KOPHU YPABHEHUS METOJOM IIPOCTOU
UTEPALUU.

—  YTOYHATH KOpHHU YpaBHCHHA METOIOM KaCaTCJIIbHBIX.




YTOUYHATH KOPHU ypaBHEHUSI METOJIOM XOPA.
YTOUHATH KOPHU ypaBHEHUSI KOMOMHUPOBAHHBIM
METOJIOM XOpJl U KacaTeabHbIX.
AHaNM3UPOBATh METO/Ibl YTOUHEHUSI KOPHEH
ypaBHEHUS.
Hcnons3zoBate MS Excel mis yrouHeHust KOpHE
YpaBHEHHUS.

[IporpammupoBaTh METO/1bI TOJIOBUHHOTO JICJICHUS,
IPOCTON UTEPALIUU, KaCaTeNIbHBIX U XOP/I.

YMeHue peniatb CUCTEMbI TUHEHHBIX
anredpanvyeckux ypaBHEHUN
YUCJIICHHBIMH METOJIaMHU

Pemate cuctemy TUHEHHBIX areOpandecKux
ypaBHeHul MeTonoM ['aycca.

BbruncnsaTe onpenenuTenn MaTpHuL.
[IporpaMMupoBath cxeMy €AMHCTBEHHOI'O JAEJICHUS.
Pemare cuctemy TUHEHHBIX aJlreOpandeckux
YPaBHEHUH METOJO0M IIPOCTON UTEpALUH.

Pemare cucremy TUHEHHBIX alireOpandeckux
ypaBHEHUN METOAOM 3eHaes.

AHanu3upoBaTh METO/Ibl HAXOXKACHUS KOpHEH
CHCTEMBI JIMHEHHBIX anreOpandecKuX ypaBHEHUH.
Hcnons3zoBate MS Excel 11t HaxoxaeHUST KOPHEH
CHCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHEHUH.

YMeHue UHTepnoaupoBaTh U
HKCTPANIOIMPOBATH (DYHKIINU.

CocTaBnsTh HHTEPIOISAIMOHHBI MHOTOUJIEH
Jlarpanxa.

OpranuzoBaTh BeIUUCIEHUA 110 Gopmysie Jlarpanxka.
[IporpaMMupoBaTh HHTEPIOJALMOHHBI MHOTOWIEH
Jlarpanxa.

CocTaBnATh EPBYIO U BTOPYIO UHTEPIOJIALIMOHHbBIE
¢dopmysl HeroToHa.

CocTaBniaTh KOHEUHbIE PA3HOCTH.
[IporpaMMupoBaTh HMHTEPIONSLMOHHBIE (HYOPMYIIbI
Herotona.

VYIUIOTHATE TaONULBl QYHKIUHA.

HNHTeprionnpoBatk critaiHaMu.

DKCTpanoaupoBath GyHKIUH.

AHaNMM3UpOBATH METOBI HHTEPIIOJIUPOBAHNUS
GbyHKIUH.

Hcnons3oBate MS Excel as uHTEpronTupoBaHus

(GyHKIMHA.

YMeHue HaX0uTh 3HAaYEHNE UHTETpalia
OT 3aJJaHHOW (PYHKITUU YHCICHHBIMU
METOJaMH.

Boeruncnsate MHTErpal oT 3aJaHHON (DYHKITUU 110
(dopmyIe Tpamenuii.

Breruucnsate uaTErpa ot 3aaHHON QPYHKITUU TI0
dhopmyne Cumrcona.

Bbruucnare MHTErpan ot 3aJjaHHOM (PYHKIUH 110
¢dopmyie ["aycca.

Breraucnsate uHTErpait ot 3a1aHHON (PYHKITUH 110
kBaaparypHoit popmyne Herorona-Koreca.
[IporpammupoBats Gpopmyiisl Tpanenuii, CumIicona,
I'aycca, HeroTona-Koteca.

AHaM3UPOBaTh pe3ynbTaT GOpMYI TpaICIHi,
Cumncona, ['aycca, HetoTona-Koreca.
Hcnone3oBate MS Excel ming HaxoxneHus




3HAYCHHWI MHTETpasa OT 3aJJaHHON ()YHKIIUH.

YMeHue pemiatb OObIKHOBEHHBIE
muddepeHnraiIbHbIe ypaBHEHUS
YHCIIEHHBIMHA METOIaMHU.

HaxoauTh KOpHU OOBIKHOBEHHBIX

Qg depeHIMaIbHbIX YPaBHEHUH METOI0OM Diijiepa.
HaxoauTh KOpHU OOBIKHOBEHHBIX
mudepeHIATBHBIX YPaBHCHUM
MOIU(DHUKAITMOHHBIM METOIOM Diiepa.

HaxoauTh KopHU OOBIKHOBEHHBIX
muddepeHIMaIbHbIX ypaBHEHUH MeTo1oM PyHre-
Kyrra.

Pemars 3amauy Ko mnst nuddepennmanisaoro
ypaBHEHHMS [IPH 33JJaHHOM HA4YaJbHOM YCJIOBUH U

HIare HHTErpUPOBAHMS METOJIOM JIOMaHbIX Dilnepa.
[IporpammupoBats MeTobl Ditnepa u Pynre-Kyrra.
AHanu3upoBath pe3yiabTaT METOI0B Diijepa u
Pynre-Kyrra.

Hcnons3oBate MS Excel 11t Hax0IeHUS KOPHEH
OOBIKHOBEHHBIX U hepeHInaNbHbIX ypaBHEHUIN
MeTtoaoM Ditniepa u Pynre-Kyrra.

VYmenue peuaTth 3aJa4r OIITUMHU3ALUN
YHUCJICHHBIMH MCTOJaMU.

Haxoanutes MEHUMYM (YHKIIMH OJTHOW TIEPEMEHHOM
METOJIOM JUXOTOMUHU.

Haxoaute MUHUMYM (yHKIIMU OJTHOW IIEPEMEHHOM
METOJIOM 30JI0TOTO CEUEHUSI.

MunuMu3npoBaTh GyHKIUN MHOTUX MTEPEMEHHBIX
METOJ0M ITOKOOPAMHATHOIO CITYCKA.
MuHMMH3UPOBATH (PYHKIIMU MHOTUX MEPEMEHHBIX
METOIOM HaWCKOPEHIIETO CIIyCKa.
[IporpamMmmMupoBaTh METOABI JUXOTOMHUH, 30JI0TOTO
CE4YEHMs], IOKOOPAMHATHOTO CITYCKa,
HAUCKOPEHIIEro CIIyCKa.

AHanu3upoBath pe3yabTaT METOI0B AUXOTOMUU U
30JI0TOTO CEYEHUs, HAUCKOPEHIIETO CIIyCKa U
ITOKOOPIMHATHOTI'O CITYCKA.

Hcnons3oBate MS Excel ans pemenus 3agau
ONTUMU3ALINH.

3HaHKHe TeOpUHN MPUOITMKEHHBIX YHUCE.

Crnioco0sI ipecTaBieHus unces B OBM;
DOopMyIHPOBKH ONPEECICHU;

Boruncnenus norpenrHocteit apuMeTuyeckux
JIEUCTBUIA.

3HaHUE TEOPUHN PEIICHUS
anreOpandecKnx M TPAHCICHICHTHBIX
YpaBHEHUI

CrniocoObl HaxXOXKAEHNSI KOPHEH ypaBHEHUI;
AJNTOpUTMBI YTOUHEHHS] KOPHEN YpaBHEHHU;
['eomeTprueckyro HHTEpPIIPETALIUIO METOIOB
HAax0KJICHHsI KOPHEW YpaBHEHUN.

3HaHKWE TEOPUU PELICHUS CUCTEMBI
JMHEWHBIX aNreOpandecKux ypaBHEeHUN

CriocoObI Hax0XKIEHUS KOPHEH CHCTEMBbI JIMTHEHHBIX
anreOpanvecKux ypaBHEHHUI;

ANTOPUTMBI HAXOXIACHUS KOPHEH CUCTEMBI
JTUHEHHBIX aareOpandyecKux ypaBHEHUH.

3HaHHMEe TEOPUH WHTEPIIOJSAINN U
AKCTPANONAIMU (PYHKIIUH

DopMyJIUPOBKHU ONPEICICHU;
3anuck dhopmyn Jlarpanka, HeroToHa;
Meroauky UHTEPIIOIUPOBAHUS U
IKCTPANOINPOBAHUSI.




3HaHWE TEOPUH YUCICHHOTO
HHTETPUPOBAHUS

CniocoObl Hax0KICHUS 3HAYCHUI MHTETPAJIOB;
ANTOPUTMBI HAXO0XACHHS 3HAYECHUH UHTETPAJIOB;

['eoMeTpuyecKyro HHTEPIPETALIMIO METOI0B
HAXO0X/ICHUS 3HAYCHHS] HHTETPajIoB.

3HaHue TEOpUH pPeIICHUS
OOBIKHOBEHHBIX AU depeHInanbHbIX
ypaBHEHU

CrniocoObl HaX0XKAEHUSI KOPHEH 0OBIKHOBEHHBIX
nudepeHIATbHBIX YPaBHECHHUIH;

ANTOPUTMBI HAXOXKICHUS KOPHEH OOBIKHOBEHHBIX
g hepeHIMaTbHBIX YPaBHEHUI;
['eoMeTpuyecKyr0 HHTEPIIPETALMIO HAXOXKIACHUS
KOpHEH OOBIKHOBEHHBIX U] depeHITnaATbHBIX
YpaBHECHUHU.

3Hanne TCOPHUHU YUCIICHHOI'O PCUICHUA
3aa4 OIITUMH3allun

CrniocoOsI moucKa 3KCTpeMyma (pyHKIIUU OT OJHOMN
NepeMEHHON M (YHKIIMA MHOTHX MEPEMEHHBIX;
AJTOPUTMBI MIOUCKA SKCTpeMyMa (PyHKIIUH OT
OJIHOM MepeMeHHON U (PYHKIIMH MHOTHUX
NEePEMEHHBIX;

['eomeTprueckyro HHTEpPIIPETALMIO SKCTPEMYMa
(YHKIIUU OT OJTHOM NMEePEeMEHHOMN U (PYHKIIMA MHOTUX
NEePEMEHHBIX.

3. Kommiektol KOC (cm. [puiioxenust)




//— i AW, TocynapcTBenHoe mpogeccuoHATbHOE 00pa30BaTeIbHOE YUPeKIeHne

e ; «CBIKTBIBKAPCKU JIECONMPOMBIIJIEHHBIH TEXHUKYM)»
MNP .
«CBIKTBIBKapca BOP MPOMBIIINIEHHOCHT TEXHUKYM»
yIKCUKAcO BelnOJaH KaHMY YUpexKICHHE
PACCMOTPEHO YTBEP/IXXAIO:
Ha 3acenanuu MK 3am. nupexTopa
«IIpodeccrnoHanbHOTO UK M.A. Apuep
[Tporokon Ne 1 ot «31» aBrycra 2021 r. «31» aBrycra 2021T.
[Ipenacenarens MK O. B. UcakoBa
KoHTpOJILHO-01LIECHOYHOE CPEeACTBO

Tun KOHTPOJIBLHOTO 32 IAHUA: KOHTpOJIbHAs paboTa

IIpoBepsiemble pe3yabTaThl 00yUeHHUS : V1,V¥2,V3,V4,31,32

Kpurtepun onenkun

OueHka Kpurepuu, %
«OT1ianyao» - 5 90-100
«Xoporoy - 4 80-89
«Y TOBJIETBOPUTEIHLHOY - 3 71-79
«HeynoBnerBopurenabHO» - 2 0-70
CocTaBHuTEIb:
Kiouesa E.A. MpernoiaBaTeNlb JUCIUIUTMH 00111e00pa30BaTEILHOTO U

o0nenpodeCcCHOHAIIEHOTO KA

CBIKTBIBKAD,
2021



1. PacuerHoe 3a1anue

1.1. Texker 3agaHus
BapuanTt 1

1.
2.

OrnpeenuTh Kakoe U3 PaBEHCTB V =2,33; \/E =6,48 TouHce.

Oxpyrauth coMHuTENbHBIE TM(PHI uncia 3,4852+0,0047 , OCTaBUB BEpPHBIE 3HAKH:

a) B Y3KOM CMBICIIE;

0) B IIUPOKOM CMBICJIE.

Omnpenenutsd npeaenbHbie a0COTIOTHYIO M OTHOCUTEIBHYIO IOIPEIIHOCTH Pe3yIbTaTa.
Haiitu npenenbHble aOCONMIOTHYIO U OTHOCUTEIBHYIO MOIPEIIHOCTH 4Mciia 245,67, ecinyu OH

UMEET TOJBKO BEpHbIE HUGPHI: 1) B y3KOM CMBICIIE; 2) B IIUPOKOM CMBICIIE.

Bremancauts u OnpeACIIMTL NPCACIbHBIC a6COJIIOTHy10 U OTHOCHUTCIIbBHYIO IHOI'PCHIHOCTH

m-[a—b]?

C3

pesyibraTta. cxogHoe BbipaxkeHue, X = ,rne a=5,14+0,005, b=2,44+0,006,

c=17,2+0,07, m=7,8+0,05.

Brorancnute u OnpeaACIIMTL NPCACIbHBIC a6COJIIOTHy10 U OTHOCHUTCIIbBHYIO INOI'PCHIHOCTH
pe3yJibTara, moib3ysich 00meld (opMyIIoi MOrpenTHOCTH: 1) B y3KOM CMEICIIE; 2) B IIUPOKOM

M,rﬂe a=5,14+0,005, b=2,44+0,006,

cmeicie. McxogHoe BbIPAKCHUC, X = ( )2
c—a

c=7,2+£0,07, m=7,8+£0,05.

Bapmuanr 2

1.
2.

Ornpenenuth Kakoe U3 paBeHCTB 2%9 =0,724; \/%ﬁ =9,11 Tounee.

Oxpyrnuth coMHUTENBHBIE TGP uncaa 0,48652+0,0089 , ocTaBUB BEPHbIE 3HAKHU:

a) B Y3KOM CMBICIIE;

0) B IMPOKOM CMBICIIE.

OnpenenuTts npeaenbHble a0COTIOTHYIO M OTHOCUTENbHYIO TIOTPEIIHOCTH Pe3yJIbTaTa.
Haiitu npenenbHble aOCOMIOTHYIO U OTHOCUTEIBHYIO MOIPEIIHOCTH Yucia 2,6087, eciau oH

UMEET TOJIBbKO BepHbIe HUGPHIL: 1) B y3KOM CMBICIIE; 2) B IIUPOKOM CMBICIIE.

Braucioute u ONpCACIINTL NPCACIBbHBIC aGCOHIOTHyIO U OTHOCHUTCIIbBHYIO HNOTI'PCHIHOCTH
m-[a+b]?

=

pesynbraTa. McxonHoe BelpaxkeHue, X = ,rne a=3,85+0,01, b=20,18+0,002,

c=2,04£0,01, m=7,2+0,07.

BI)I‘—H/ICJ'II/ITI) 158 Ol'IpelleJ'II/ITI) Hpe)IeJ'II)HI)Ie a6COJ'IIOTHYIO nu OTHOCI/ITCJ'II:HYIO HOFpeHIHOCTI/I
pe3ysbTara, MoJb3ysich 00mIel GhopMysoi MOrpemHocTy: 1) B y3KOM CMBbICIE; 2) B LIUPOKOM
m-[a+b]?

cmbicne. VcxomHoe BbeIpaxeHue, X = , Tme a=3,85+0,01, b=20,18+0,002,

c=2,04+0,01, m=7,2+0,07.

1.2. Bpems Ha BbINOJIHEHHE: 2 4.



1.3. [lepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKHU

HauMmenoBanue Onenka
00bEKTOB KOHTPOJIS U OCHOBHbIE II0KA3ATe/JIH OLEHKH Pe3y/JabTara
OlICHKH
V 1. YMmeHue yunuThIBaTh e Haxoauts IpHOIKEHHOE 3HAYEHHUE 5 Gannos
TIOrPENIHOCTH YHCEI BEJIMYMHBI,

e Haxoautp aGCONIOTHYIO OTPEIIHOCTD;

e HaxoauTh OTHOCUTEIBHYIO MOTPEIIHOCTS;

e HaxoauTh BepHBIC U 3HAYAIIUE [TUQPPHI;

e 3anuchIBaTh MPUOJIMKCHHBIC 3HAYCHHSI YUCEIT;
¢ BBIUKCITH MOTPENTHOCTH apru(PMETHISCKIX
JIEUCTBHIA.

¢ O1eHUTh MOTPEIIHOCTH 3HAUCHUHN (YHKIIHIA.

e BBIYHCIIATE TOTPENIHOCTH 110 TIPaBUIIaAM
nozacyuera 1udp.

e BBIUUCITH OTPEITHOCTH CO CTPOTUM yUETOM
MIPEeACIIbHBIX a0COTIOTHBIX IMOTPEITHOCTEH.

e BBIUUCIATH MOTPENTHOCTH 10 METOY TPAHHUIL.
e OIEeHUTDH OIINOKHU BBIYUCIICHU.

e OxpyraTh NPUOIMKCHHBIC 3HAYCHUS C
YUETOM 3HAYaIuX IUQp.

31. 3HaHue TeOpuu | e DOpPMYIMPOBKU ONPEIECIICHUI;
NPUOIIMIKEHHBIX YUCETL. e CnocoObl BBIYHUCIIEHHSI NOTPEITHOCTEN

apu(pMeTUIECKUX JIEHCTBUM.

2. PacueTrHoe 3a1aHue

2.1. Texkcr 3axanusa
Bapuanr 1

1.

2.

Kak opopMIIsSIOTCs BBIYHUCIIEHUS CO CTPOTMM YU€TOM HpeAeIbHBIX MOTPEUIHOCTEN IpU
MOOIEPALIMOHHOM y4YeTe OIIUO0K?

[Tpou3sBeauTe ykazaHHble AEUCTBUS U ONPEEIUTE A0COIIOTHBIE U OTHOCUTENIbHBIE
MOTPEITHOCTH PE3YIIbTATOB:

a) 24,1-0,037;

0) 24,1+1,038;

6) 0,65-19,84

2) 8124,6/2,8

HcxonHble 3HaUeHUs apryMEHTa 3a/1aHbl IU(pPaMu, BEPHBIMU B CTPOTOM CMBICIIE.

[TpousBenuTe BEIUMCICHUS U OTIPEAEIIUTE YMUCIIO BEPHBIX B CTPOTOM CMBICIIE TGP B
CJICAYIOIIMX 3HAUYEHUSX DIIEMEHTAPHBIX (QYHKIUMA:

a) arctg(8,45);

6) eZ,Ol

BbraucianTe 3HaUCHUS 33JaHHBIX BRIPAXKCHUI 10 MTPaBUIIaM TojicyeTa udp AByMs

crocodaMu:

1) C noomnepairOHHBIM aHAIN30M PE3YJIbTaTOB,;

2) C uTOroBOi1 OIICHKON OKOHYATEIBLHOTO pe3yJibraTa (y YMCIOBBIX JaHHBIX BCE ITU(PHI
BEpHBIC):




3
a) Lo gaer,

e*% 7,08
In(6,93° +4,5)

0)
«/34, 8
Bapuanr 2
1. Tlo xako¥ mpuYMHE B BEIYUCICHUSAX CIEAyeT U30eraTh BEIMUTAHUS OJIM3KUX 110 BETMYUHE
yucen?

2. TlpousBeauTe yka3aHHBIEC ACUCTBUS U ONPEACTUTE a0COMIOTHBIC M OTHOCUTEIbHBIC
MIOTPELIHOCTH PE3Y/IbTATOB:
a) 224,1-0,0987;
0) 34,16+1,8;
6) 1,65-29,874
2) 824,6/2,81
3. Hcxonnble 3HaYeHHS apryMeHTa 3aaHbl Hu(paMu, BEpHBIMU B CTPOT'OM CMBICIIE.

[Tpou3sBeauTe BHIYMCICHUS U ONPEIEITUTE YUCIO BEPHBIX B CTPOrOM cMbIcie Lugp B
CJICAYIONINX 3HAUYECHUSX AIIEMEHTAPHBIX ()yHKIIHHA:

a) tg (8, 45);
2,34
6) e**
4. BpruucnuTe 3HaUYCHUS 3aIaHHBIX BBIPAXKCHUH 110 MPaBUIIaM MojcYeTa QP ABYMS
crocodamu:

3) C moormepalOHHBIM aHAIU30M PE3yIIbTATOB;
4) C uTOroBOW OLIEHKOW OKOHYATEJBHOIO pe3yibTaTa (y YUCIOBBIX JaHHBIX BCE LUQPHI

4
a) J2047 (2,34,

e** 7,8
cos(6,93° +4,5)

%) 3/34,8

2.2. BpeMsi Ha BbINIOJIHEHHE: 2 Y.

BEpHbIE):

2.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HaunmenoBanue Onenka
00beKTOB KOHTPOJISI M OcHOBHbIE NMOKA3aTE/H OIEHKH pe3y/ibTaTa
OLICHKH

VY 1. YMeHue yuuThIBaTh e Haxomuts MPHUOIMKEHHOES 3HAYECHUE 5 6auioB

HOTPENTHOCTH YHCENT BEJINYUHBI;
e HaxomuTh abCOTIOTHYIO OTPENTHOCTD;
e HaxoauTbe OTHOCUTENBHYIO MOTPEMIHOCTE;
e HaxoauTth BepHbIE U 3HAYAIUE LUPPBI;
(] BaHI/ICBIBaTB HpI/I6J'H/I)KeHHBIe 3HAYCHUS YUCCII,
¢ BBIYHCIATH MOTPEIIHOCTH apU(PMETHUECKUX

JIEUCTBUIA.

e OILEHUTD MOTPEITHOCTH 3HAYCHUHN ()YHKITHA.

e BBIYHCIIATE TOTPENTHOCTH 10 TIPaBUIIaAM
nozacuera udp.

¢ BbIYUCIATh NOTPEIIHOCTH CO CTPOTHM YYETOM
MpeIeIbHBIX A0COMIOTHBIX MOTPEITHOCTEH.

e BBIYUCISTE TOTPENIHOCTH 110 METOTY TPAHHUIL.
e OLEHUTH OINOKY BEIYNCIICHUI.




e Oxpyriarh NpUOIMKEHHbIE 3HAUEHUS C
Y4ETOM 3Hayalux udp.

31. 3nanue  Teopuu | e DOPMYIHPOBKHU OIPEICIICHHIA;
NPHOIMKCHHBIX YHCEIL. e (CriocoObl BBIYMCIIEHMSI IOTPEIIHOCTEN
apuQMEeTHUECKUX ICHCTBUH.

3. PacuerHoe 3aganue

3.1. Teker 3a1aHud
BapuanTt 1

1. VY 3nauenwmii a=4,583 u b=14,73Bce nudpsl BepHBI B CTPOroM cMbIciie. Beranciaute
3HAYEHUS 33JaHHBIX BBIPAKEHUI CO CTPOTUM yYETOM I'PAHUILl TOTPEIIHOCTEN ABYMS
crocobamu:
1) C moonepanuOHHBIM YU4ETOM IPAHHMIL TIOTPEITHOCTEH;
2) C uTOroBOii OIICHKON TOYHOCTH PEe3yJIbTaTa:
a+b

In(@®+b?)’

a+0,5

a)

) €
cos(b)
2. VY 3nauenmii a=4,583 u b =14,73Bce unupsl BEpHBI B CTPOTOM CMBICIIE. Brrauciure

3HAYCHUA 3aJaHHBIX BI)Ipa)KCHI/If/'I Mo MCTOAY I'PpaHMIL:
a+b

a) 2 2y

In(a® +b%)

a+0,5
€

b)
cos(b)
3. B uem ocHOBHOE OT/IMUME METO/Ia IPAaHUI] OT BHIYMCIECHUH 110 METOJLy CTPOTOro yueTra
IPaHHULl TOTPEIIHOCTEN?
4. CocTaBbTe IPOrpaMMbI U BEIYMCIUTE HA KOMIIBIOTEpE 3HAUEHUS BETMUMHBI Z MIPH 3a]IlaHHBIX
3HaYeHMsIX &, b 1 C ¢ AByMsI crioco6aMu 1Mo MeToaaM:
1) Crpororo yuyera rpaHui] aDCONIOTHBIX MOTPEITHOCTEH;
2) Tpanwy.

Bapmuanr 2

1. V 3nauenmii a=9,593 u b =14,73Bce uudps! BepHbI B CTPOroM cMmbicie. Beruncnute
3HAUEHUS 3aJJaHHBIX BBIPAKEHUI CO CTPOTMM YY€TOM I'PAHHUILL TOTPEIIHOCTEN ABYMS
crocobamu:
1) C moonepanyOHHBIM YY4ETOM I'PaHHMII TIOTPEUTHOCTEH;
2) C uTOroBOii OIIEHKON TOYHOCTH pe3yJIbTaTa:
a+b

tg(a®+b?)’

a+0,5

a)

e
cos(a)
2. VY 3nauenuit a=29,593 u b =14, 73Bce uudpsl BepHbI B CTPOroM cMbicie. Beruucnure
3HAYCHUS 33JaHHBIX BBIPAKCHUHN TI0 METOIY TPaHUIL:
a+b
a) —— v
tg(a’ +b?)

a+0,5

e
cos(a)

b)




3. B 4em ocHOBHOE OTJIIMYKE METO/Ia IPAHMI] OT BHIYMCICHHH 110 METOAY CTPOTOr0 y4eTa
TpaHull MOTrPEITHOCTEN ?
4. CocraBbTe MPOrPAMMBbI U BRIYMCIUTE HA KOMITBIOTEPE 3HAUCHHS BEJIMYMHBI Z TIPU 3aJaHHBIX
3HAYCHUSIX &, D U C ¢ ABYMs CIIOCOOaMU [0 METO/IaM:
1) Crtpororo yuera rpaHul] aOCOIIOTHBIX ITOTPELIHOCTEI;
2) TI'panmm.
3.2. Bpemsi Ha BbINOJIHEHHE: 2 .

3.3. [lepeyeHb 00bEKTOB KOHTPOJISI U OLIEHKH

HauMmenoBanue Onenka
00beKTOB KOHTPOJISI OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJibTaTa
OLICHKH

VYV 1. YMeHue yuuThiBaTh e Haxomuts NPUOIIKEHHOE 3HAUEHUE 5 6ayos

MOTPEITHOCTH YHCET BEJIUYHHLI;
e HaxoauTh aOCOTIOTHYO TIOTPEUTHOCTS;
e Haxoautb OTHOCUTENIBHYIO MOTPEIIHOCTE;
e HaxoauTh BepHBIC U 3HAYAINIUE [THUPPHI;
e 3anuceiBaTh NPUOIUKEHHBIC 3HAUCHUS YHCEIT;
¢ BBIUUCITH MOTPEITHOCTH apU(METHICCKIX

JICACTBUU.

¢ O1eHUTh MOTPEIIHOCTH 3HAUCHUHN (YHKITHIA.

e BBIYUCIIATH TOTPENIHOCTH 10 TIPABUIIAM
nozcuera uudp.

e BBIYUCIATH NOTPEMIHOCTH CO CTPOTHM YUETOM
MpeeabHBIX a0COMOTHBIX MOTPEIIHOCTEH.

e BBIYUCISITE TOTPENIHOCTH 110 METOJTY TPAHHUIL.
e OILEHUTH OIIMOKY BEIYNUCICHUM.

e  OKpyriarh NpUOIMHKEHHBIC 3HAUCHUSI C
Y4ETOM 3Hayalux Iudp.

31. 3HaHue TeOpun | e DOpPMYIMPOBKU ONPEIECIICHUI;
MPHOIMKCHHBIX YHCEIL e (CriocoObl BEIUMCIIEHUSI TOTPEIIHOCTEH
apu(pMeTUIECKUX JIEHCTBUM.

4. PacueTHoe 3aaHue

4.1. TekcT 3apanns
Bapmuanr 1
1. ChopmynupoBaTh aJIrTOPUTM HAXOXICHUS KOPHEH HETMHEWHBIX YPaBHECHUI:
a) MeTOJOM MOJOBUHHOTO JEJICHHS,
b) meromom ureparuu.
2. HaiiTi KopeHs HelMHEHHOTO ypaBHeHHs X° —Xx—0.2=0 ¢ momompio MS Excel:
d) METOJOM ITOJIOBUHHOTO JICJICHHUS;
b) meromom mreparum.
3. Hamwmcars nporpaMmy, HaXOJSIIYI0 KOPHU HEJTMHEHHOTO ypaBHEHUs, Ha s3bike Python:
a) METOJIOM MOJIOBUHHOTO JICIICHHUS;
b) meromom urepanuu.

Bapmuanr 2
1. CdopmynupoBaTh aIrOPUTM HaXOXKACHUS KOPHEH HETMHEWHBIX YPaBHEHUMN:
a) METOIOM ITOJIOBUHHOIO JICJICHNS,
b) meromom mreparuu.
2. Haiit KOpeHb HelMHEHOro ypaBHeHns X° —X—0.2=0 ¢ momombio MS Excel:
a) METOIOM ITOJIOBUHHOIO JICJICHNS,




b) meromom urepanuu.

3. Hamucars nporpaMMmy, HaXOZASIIYKO KOPHU HEJIMHEHHOrO ypaBHEHHMs, Ha s3bike Python:
a) METOIOM ITOJIOBUHHOIO JICJICHNS,
b) meromom mreparuu.

4.2. Bpemsi Ha BbIIIOJIHEHHE: 2 Y.

4.3. [lepeyeHb 00bEKTOB KOHTPOJISI M OIEHKH

HaumenoBanue 00LeKTOB OcHOBHBIC ITOKA3ATEJIH OLEHKU Onenka
KOHTPOJISI H OIICHKH pe3yabTaTa
VY 2. YMeHue peuaTtb e OtTnendats KOpHHU YpaBHCHUA 5 6amioB
anrebpanyeckue u rpaguuecKuM criocoOoM.
TPpaHCLUECHACHTHBIC YPaBHCHUA o VYTOYHITH KOpHU ypaBHEHUSI
YHUCJICHHBIMH MCTOAaMH. METOIOM ITOJIOBUHHOI'O OECJICHUA.

e VYTOYHATH KOPHU YpaBHEHUS
METOAOM IIPOCTOU UTEPALIHH.

e AHaIM3UpOBaTh METOABI
YTOYHEHHUSI KOPHEN ypaBHEHHUS.
e licnons3zoBate MS Excel mis
YTOUYHEHUsI KOPHEN ypaBHEHUS.
e [IporpamMmmupoBaTh METOIBI
IIOJIOBUHHOTO JIEIICHUS U
IIPOCTON UTEpaALUN.

32. 3HaHUE TEOPUHU PEIICHHS o CrrocoOBI HAXOXKIECHUS

areOpandyecKux u KOpHEH ypaBHEHUH;
TPaHCOCHACHTHBIX e AJIrOpUTMBI yTOUHEHHUS
YPaBHEHUHU KOpHEN ypaBHEHUM,

e [‘eomerpuyeckyro
MHTEPIIPETALMIO0 METO0B
HAax0KJICHUs KOPHEW YpaBHEHUM.

5. PacueTHoe 3a1anue

5.1. Tekcr 3agaHus
Bapmnanr 1
1. CdopmynupoBaTh aroOpuTM HaX0K/I€HUSI KOPHEN HEIMHEWHBIX YPaBHEHUN:
a) MEeTOJIOM KacaTelbHbIX;
b) wmeromom xop;
C) KOMOMHHPOBAHHBIM METOJIOM XOPJI M KacaTebHbIX.
2. HaiiTi KopeHs HelMHEHHOTO ypaBHeHHs X° —Xx—0.2=0 ¢ momompio MS Excel:
a) MeTOJOM KacaTeIbHbIX;
b) wmeromom xopn;
C) KOMOMHHPOBAHHBIM METOJIOM XOP]I M KacaTeIbHbIX.
3. Hamucars nporpaMMy, HaXOZSIIYI0 KOPHU HEJIMHEHHOTO ypaBHEHHS, Ha s3bike Python:
a) MeTOJOM KacaTebHbIX;
b) meromom xopg;
C) KOMOWHHMPOBAaHHBIM METOIOM XOPJ M KacaTeIbHBIX.

Bapuanr 2
1. CdopmynupoBaTh aNropuT™M HaXOXKICHHUS KOPHEH HETMHEHHBIX YpaBHEHHIA:
a) MeTOJOM KacaTebHbIX;
b) meromom xopg;
C) KOMOWHHMPOBAaHHBIM METOIOM XOPJ M KacaTeIbHBIX.

2. HaiiTn KOpeHp HeMHEHHOTo ypaBHeHNs X° —x—0.2=0 ¢ momomisio MS Excel:



a) METOIOM KacaTe/IbHbIX;

b) meromom xopx;

C) KOM6I/IHI/IpOBaHHBIM MCTOOOM XOpJd U KaCaTCJIbHbIX.
3. Hamucars nporpaMMmy, HaXOASIIYKO KOPHU HEJIMHEHHOrO ypaBHEHHMs, Ha s3bIke Python:
a) METOIOM KacaTeIbHbIX;

b) meromom xopx;

C) KOM6I/IHI/IpOBaHHbIM MCTOOOM XOpJd U KaCaTCJIbHbIX.
5.2. Bpems Ha BbINIOJIHEHHE: 2 Y.

5.3. [lepeueHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HaumenoBanue
00beKTOB KOHTPOJISI OcHOBHBIE OKA3aTeJIM OLEHKH pe3yJibTaTa Onenka
U OLlEHKH
V 2. Ymenue pemars OTnensiTh KOPHU YpaBHEHUS TpagUUECKUM CIIOCOOOM. 5 GayioB

anreOpanvdecKue u
TPaHCIICHICHTHBIC
YpaBHEHUS
YHUCIICHHBIMH
METO/IaMHU.

YTOYHATH KOPHU YPaBHEHHSI METOJIOM KaCaTEIbHBIX.
YTOYHATH KOPHU YPaBHEHHSI METOJOM XOPI.
YTOYHATH KOPHU YpaBHEHUS] KOMOMHUPOBAHHBIM METOJIOM

X0pAa U KaCcaTCIbHBIX.

AHaNM3UpPOBaTh METO/Ibl YTOUHEHHUSI KOPHEW YpaBHEHUS.
HcnonwszoBate MS Excel ans yrounenus KopHei

YpaBHCHU.

[IporpammupoBaTh METOABI MOJTOBUHHOTO ACICHUS,

HpOCTOfI HUTCpalnn, KaCaTCJIbHBIX U XOPM.

32. 3HaHue TeOpUH

CniocoObl HaxOXKJIEHMsI KOPHEHN YpaBHEHMIA;

peUICHUA e ANTOPUTMBI YTOUHEHHS KOPHEHW ypaBHEHUI;
anredpanvecKux u ['eomeTprYEeCKyr0O MHTEPIIPETALMIO METOI0B HAXOXKICHUS
TPaHCUCHACHTHBIX KOpHEH ypaBHEHUH.

ypaBHEHUH

6. PacueTrHoe 3a1aHue
6.1. Texcr 3ananusa

Bapmnanr 1

1. CdopmynupoBars anropuT™M HaXOXKAECHUS KOPHEH CUCTEMBI IMHEHHBIX YpaBHEHUN:
a) Mmeronom ["aycca;
b) meromom mpocToii ureparum.

a) HaiiTi KOpHH CHCTEMBI JINHEHHBIX YpaBHEHHI

X —5X, +2%X3 =1,
X| —2Xy + X3 =2;

11x; — X, —0,5%; =0, 2.

¢ momotisro MS Excel:

a) meroxom ["aycca;
b) meromom mpocroit uTepamnm.
b) Hancats porpamMmy, HaXo/ ISy KOPHU CHCTEMBbI JIMHEHHBIX YpaBHEHHUIA, Ha si3bike Python:
a) meronom ["aycca;
b) meromom npoctoii ureparym.

Bapmuanr 2

1. CodopmyaupoBaTh aJropuT™M HaX0XKICHUS KOPHEH CHCTEMBI IMHEHHBIX YPaBHEHHUI:
a) meromom I'aycca;
b) meromom mpocToii ureparum.




2. HaiiTi KOpHH CHCTEMbI JTUHCHHBIX YpaBHCHHIMA
2% —5Xy + X5 =2,
2% +1,2X, —4,3%3 =-11;
—6X; +3,3X, +2%X3 =-0,7.

¢ momorieio MS Excel:
a) merozaom ['aycca;
b) meromom mpocToit uTepanuu.
3. Hamucath mporpammy, HaXOASIIYI0 KOPHH CUCTEMBbI JIMHEHHBIX YpaBHEHUH, Ha si3bike Python:
a) merozaom ['aycca;
b) mMeromom mpocroii uTepamum.

Bapuant 3

1. CdopmynupoBaTh alTOPUTM HaXOXKISHUS KOPHEH CUCTEMBI INHEHHBIX ypaBHEHUI:
a) meroaom ['aycca;
b) meromom mpocToii ureparum.
2. HaiiTu KOpHH CUCTEMBI THHEWHBIX ypaBHEHUHA
2% — 4%, +1,4%; =-0,6;
X + Xy —3Xg =2,

¢ nomoiiso MS Excel:
a) meroaom ['aycca;
b) meromom mpocToit uTepanum.
3. Hamucath mporpamMMy, HaXOISIIyI0 KOPHU CUCTEMbI JIMHEHHBIX YpaBHEHUH, Ha s3bike Python:
a) merozaom ['aycca;
b) meromom npocToit ureparuu.

Bapmuanr 4

1. CdopmyaupoBath aJropuT™ HaX0XKJICHUS KOPHEW CHCTEMBI JIMHEHHBIX ypaBHEHUI:
a) meromom ['aycca;
b) meromom mpocToii ureparum.
2. HaiiTu KOpHH CUCTEMBI TUHEHHBIX ypaBHEHUH
1,5 — 5%, —2X%3 =0;
X+ Xy —2X3 =1,
5% +3X%, —4%3 =3.
¢ momorso MS Excel:
a) meroxom ['aycca;
b) meromom mpocroii uTepamum.
3. Hamucats nporpammy, HaxOSIIyI0 KOPHH CUCTEMbI JIMHEHHBIX ypaBHEHHH, Ha si3bike Python:
a) meroxom ["aycca;
b) meromom mpocroit uTepamnm.

6.2. Bpems Ha BbINOJIHEHHE: 2 Y.



6.3. [lepeyeHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HaumenoBanue 00LeKTOB OcHOBHBIE TOKA3ATEJIH OLEHKU Onenka
KOHTPOJISA U OLlCHKH pe3yJabTara
V3. VYmeHue pematb CHCTEMBI | o PemaTh CHCTEMY JIMHEHHBIX 5 6amioB
JIMHENHBIX anreOpanveckux | anreOpanyecKux ypaBHEHUN METOIOM
YpaBHEHUU 4yucaeHHBIMU | ["aycca.
MCTOJaMH e BpruucisaTe onpeaeuTenn MaTpuil.

e [IporpammupoBath cxeMy
€IUHCTBEHHOI'O JCJICHMUS.

e Pemare cuctemy JTUHEHMHBIX
areOpandeckux ypaBHEHUH METOJOM
MIPOCTON UTEpaALUH.

e AHaJIM3UPOBATh METOBI
HAaXO0XICHUS KOPHEU CUCTEMBI
JUMHENHBIX aNreOpanyecKux ypaBHEHUM.
e Hcmomns3oBare MS Excel mis
HAaXOXICHUS KOPHEU CUCTEMBI
JUMHENHBIX aNre0panyecKkux ypaBHEHUN
MeToamu ['aycca 1 IpoCTOM NTEpALIUN.

33. 3HaHue TEOPUHU PEIICHUS e CnocoObl HaXOXK/ICHHUS KOpHEH
CHCTEMBbI JINHEHHBIX CHCTEMBI JINHEHHBIX anreOpandecKux
anredpanvyeckux ypaBHEHUN ypaBHEHUI;

e ANTrOpUTMBI HAXO0XKICHHS KOPHEN
CHCTEMBI JINHEHHBIX anreOpanyeckux
YPaBHEHUN.

7. PacueTHoe 3a1aHHe

7.1. Texcr 3ananusa
Bapmnanr 1
1. CdopmynupoBarh anropuT™M HaxoKACHUSI KOPHEH CUCTEMBI JIMHEHHBIX YPaBHEHHH METOI0M 3eiens.
2. HaiiTu KOpHH CUCTEMBI TUHEWHBIX ypaBHEHUHA
X —5X%, +2X3 =1,
X| —2Xy + X3 =2,
1,1)(1 - X2 - 0,5)(3 = 0, 2.
¢ nomoiipsio MS Excel MeTomom 3eiinens.

3. Hamucare nporpammy, HaxoJISIIIIYF0 KOPHU CUCTEMBI JIMHEWHBIX ypaBHEHWH, Ha si3bike Python MeTomom
MIPOCTOMN UTEpAIUH.

Bapmuanr 2
1. ChopmynupoBaTh adropuT™M HaxXOXICHHUS KOPHEH CUCTEMBI JINHEHHBIX YpaBHEHUH METOJIOM 3eiaesl.
2. Haiitu xopHH cHCTEMBI IMHEWHBIX YpaBHEHUI
2% —5X, + X3 =2,
2% +1,2X, —4,3%3 =-11;
¢ nomotipsio MS Excel MeTtomom 3eiinens.

3. Hamwmcats nporpamMmy, HaXOZSIIyF0 KOPHU CHCTEMBI JIMHEHHBIX ypaBHCHHM, Ha s3bike Python metomom
3eiimens.

7.2. Bpemsi Ha BbINIOJIHEHHE: 2 Y.




7.3. IlepeyeHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HanmeHnoBaHue 00beKTOB Ounenka
OcHoOBHbBIE MOKA3aTeU OI[EHKHU pe3yJibTaTa
KOHTPOJISl M OLEHKH
V3. VYMenne  pemarb | e Pemarh CHUCTEMY JIMHENHHBIX alreOpanuecKuX 5 6ayios
CHUCTEMBI JHMHEWHBIX | ypaBHEHUI MeToaoM 3eiinens.

anredpandyeckux ypaBHEHHM
YUCJICHHBIMH METOJJaMU

e BriyucisaTs onpenenuTend MaTpuil.

e [IporpamMmmupoBaTh CXxemMy METOJa 3ei1esl.
e lcnomne3oBare MS Excel mig HaxoxaeHus
KOpHEH CUCTEMBI JIMHEHHBIX aJlreOpandecKux
ypaBHEHUN METOAOM 3eiaes.

33. 3HaHue Teopuun
pelIeHUsI CUCTEMBI

e (CnocoObl HaXOXKICHUSI KOPHEH CUCTEMBI
JUHEHHBIX anreOpanyecKux ypaBHEHHIA;

JMHEHHBIX e ANropuTMbl HaXOXKIEHHUS KOPHEH CUCTEMBI
anreOpanydecKux JTUHEHHBIX alTreOpandecKux ypaBHCHHIM.
ypaBHEHUH

8. PacueTrHoe 3aganue

8.1. Tekcr 3a1aHuA
Bapuant 1

1. CdopmynupoBarh alropuT™M UHTEPIIOIUPOBAHUS (PYHKIIUI HHTEPIOIAIUOHHBIM MHOTOYJICHOM

Jlarpanxa.

2. Jlnst pyskmmm, 3aqaHHON TaOIUIICH :

X

0,2143

0,2572

0,3269

0,4282

0,5657

4,2037

4,0830

3,9946

4,0603

(x) 4,3002
d) COCTaBbTE MHTEPIOJSAIMOHHBIA MHOrowieH Jlarpamxka. [Ipou3Benure mMpoBepKy MOIYYECHHOTO
pe3ysbTarta, BEIUMCINB U CONIOCTaBUB Y3JI0BbIe 3HaUeHUs (QYHKIINU;
b) BbIUMCIUTE 3HAUCHHMS 3TOM QyHKIMH B Touke 0,25, ucmonb3ys nporpammy Excel.
3. CocTaBbTe MPOrpaMMy, BBIYHCISIONIYIO 3HAYCHHUS (YHKIUU C TTOMOIIBIO WHTEPHOJSAIMOHHON

dbopmyiel Jlarpamka Ha si3pike Python.

Bapuanr 2

1. CdopmynupoBaTh alropuT™M UHTEPIOIUPOBAHUS (PYHKIIUI MHTEPIOIAIUOHHBIM MHOTOUJICHOM
Jlarpanxa.

2. Jns GyHKIWH, 3a1aHHON TaOIUTIEH :

X 1,2214 1,3802 1,5872 1,8571 2,2099

f(x) 16,7391 18,0820 20,0003 22,7888 26,9367

a) COCTaBbTE MHTEPIOJAIMOHHBIA MHOTOwWIeH Jlarpamxka. [IpousBenute mMpoBepKy MOIYYECHHOTO
pe3ysbTaTa, BEIYMCINB U CONIOCTaBUB Y3JIOBbIE 3HAYCHUS (DYHKIIUH;

b) BbIUMCIUTE 3HAUCHHS 3TOM QyHKIMK B Touke 1,45, ucnons3ys nporpammy Excel.

3. CoctaBbTe MPOrpaMMy, BBIYHCISIONIYIO 3HAYCHHUS (YHKIUU C TIOMOIIBIO WHTEPIOJSIIMOHHON

dbopmyiel Jlarpamka Ha si3pike Python.

8.2. Bpemsi Ha BbInosineHnue: 1 yac.



8.3. [lepeueHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HaumenoBanue 00LeKTOB
KOHTPOJISAA M OLlEHKH

OcHOBHBIC ITOKA3ATEJIH OLIEHKH Onenka

pe3yJabTara

VY 4. YMeHne uHTepnoIupoBaTh
U SKCTPAIOIMPOBATh (PYHKITHH.

e CoCTaBJIATh MHTEPIIOJISIIUOHHBIN 5 Gannos
MHorowieH Jlarpamka.

e OpraHu3oBaTh BBIYUCIICHUS T10
dbopmyite Jlarpamxa.

¢ [IporpammupoBartb
WHTEPIIOSIIIMOHHBIA MHOTOYJICH
Jlarpanxa.

e licnons3oBath MS Excel mist
WHTEPIIOTUPOBAHMS (PYHKITHN
MHorowieHoM Jlarpamxa.

34. 3HaHue Teopun
MHTEPIIOJISINN 1
AKCTPANONAIHMH (HYHKIIUN

e DOopMyIMPOBKH ONPENCIICHUN;
e 3anuck popmyibl Jlarpanxa;

e MeToauKy HHTEPIOIUPOBAHUS U
JKCTPanoINPOBAHUS.

9. PacueTrHoe 3a1aHue

9.1. Tekcr 3a1aHuA
Bapuanr 1

1.
a)
b)
2.

CdopmynupoBaTh anropuT™M HHTEPIOIUPOBAHUS (PYHKIIMI:
NepBoi MHTEPNOIALNOHHON hopmynnoit HeroToHa;

BTOPOW MHTEPNOIALNOHHON popmynoit HeroToHA.

Jns dyHkumu, 3aqaHHON TaOIUIIEH:

X

2

2,14

2,28

2,42

2,56

f(x)

1,1293

1,2814

1,4407

1,6066

1,7784

a)

b)

3.

a)
b)

COCTaBbTE TIEPBYIO U BTOPYIO HHTEPHOAMOHHBIE hopmynbl HetoToHa. [IponsBeauTe nmpoBepky
MOJyYEHHOTO PE3yNIbTaTa, BBIYMCIUB U COTIOCTABUB y3JIOBbIE 3HAUCHUS (DYHKIUY;

BBIYHMCIIUTE 3HAYCHHS 3TON QyHKIHMH B Toukax 2,09 u 2,45, ucnonb3ys nporpammy Excel.

Ha si3pike Python coctaBbTe mporpammy cyoTaOyIMpOBaHUS:

0 TIEPBOM MHTEPIOJSIITMOHHON (hopmyiie HproToHa;

10 BTOPO UHTEPNONISIIIUOHHOM hopMyiie HproToHa Ha si3bike Python.

Bapuanr 2

1.
a)
b)
2.

ChopmynupoBaTh aarOpUTM UHTEPTOTUPOBAHUS () YHKITHN:
NEepBOI HHTEPHOIAIMOHHON Gopmynoit HeloToHa;

BTOPOW UHTEPIOJISIIMOHHON (hopmymoit HeroToHa.

Jnst dyHKIIMA, 3aTaHHON TaOJIAIICH

X 0,5 1,01 1,52 2,03 2,54

f(x)

0,4994 1,0049 1,5025 1,9883 2,4585

a)

b)

3.

a)
b)

COCTaBbTE MEPBYIO U BTOPYIO MHTEPHOISAIMOHHEBIE popmyisl HetoToHa. [Ipon3Benute npoBepky
MOJIyYEHHOTO Pe3yJIbTaTa, BBIYMCIUB U COTIOCTABUB y3JIOBbIE 3HaUCHUS (YHKIUY;

BBIUMCIINTE 3HaUeHUs 3ToN GyHkmu B Toukax 0,8 u 2,05, ucnonp3ys nporpammy Excel.

Ha si31ke Python cocraBbTe porpamMmy cy0TaOyIupoOBaHus:

110 TIEPBOI MHTEPIONAMOHHON opmyne HpioToHa,

10 BTOPOI HHTEPHOIIHOHHOM hopmyiie HeroToHa Ha si3sike Python.




9.2. Bpemsi Ha BBINOJIHEHHE: 2 yaca.

IlepeuyeHb 00HEKTOB KOHTPOJIS H OLIEHKHU

HaumenoBanue 00LeKTOB Onenka
OcHOBHBIE N0KA3aTe/ U OLIEHKH pe3yJibTaTa
KOHTPOJISI M OLIEeHKH
VY 4. YMmenue e (CocCTaBidTh IIEPBYIO U BTOPYIO 5 6amioB
MHTEPIIOINPOBATh U MHTEPIONSIIMOHHBIE (hopMyIibl HbroToHA.
SKCTpPaIloJIMpoBaTh e CocTaByATh KOHEYHbIE PA3HOCTH.
GynKuum. e [IporpamMmMupoBaTh MHTEPIOISLUOHHBIC
¢dopmynsl Herorona.
e YIJIOTHATH TaOIUIIBI (PYHKIUH.
e AHanM3UpPOBaTh METO/bI HHTEPIIOJINPOBAHUS
GyHKIMIA.
e lcnons3zoBats MS Excel qns
MHTEPHOIUPOBAHUS PYHKLIUI
MHTEPHOJSIUOHHBIME (hopmynamu HeroToHA.
34. 3nanue Teopun o DopMyTHPOBKH OINPEICIICHHIA;
UHTEPIIOJISLNH U e 3anuce Gopmyn HeroToHa;
OKCTPArOIALUN QyHKIHMA e MeToauKy HHTEpPHOIUPOBaHUS GOpMyIaMu
HeroToHa.
10. PacueTHoe 3a1aHune
10.1. Teker 3ananusa
Bapuanr 1
1. CdopmynupoBaTh anropuTm:
a) UHTEpHoJMpPOBaHMs QYHKIUH KYOUIECKUM CILIAHOM;
b) skcrpanonupoBaHus GyHKIHUIL.
2. TlocrpoiiTe kyOndeckwmii crutaitt utst pyakun y=f(X), 3anaHHON TaOIHIIeH:
X 2 4 6 8
y 3 -2 5 -1
3. Jlns TabaudHO 3aAaHHON (PYHKIIUH:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

METO/IOM KCTPATIOJISIIUH ¢ TTIOMOIIBI0 HHTEPIIOJSIIIMOHHBIX GopMyll HpI0TOHA BRIYHCINTE 3HAYCHUS
(GyHKLIMU COOTBETCTBEHHO B Toukax 1,61 u 1,68.

Bapuanr 2

1. CdopmynupoBaTh alropuT™:
a) UHTEpIOJUPOBaHKs QYHKIUH KYOUIECKUM CILIAHOM;
b) skcTpanonupoBaHHs (YHKIHA.

2. Tlocrpoiite kyOnueckuii crutaitt 1uist pyakuun y=f(X), 3a1aHHON Tabnumei

X 3 5 7 9
y S -1 4 -3
3. Hns TabamaHO 3aaHHON (DYHKIIHH:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

MCTOIOM 3KCTPAIIOJIAIHUN C IOMOIIBIO MHTCPIOJIAUOHHBIX q)OpMy.]I Hrp1oToHaA BEIUMCIIMTE 3HAUCHUS

(GYHKIIMM COOTBETCTBEHHO B Toukax 1,61 u 2,68.




3.10.2. Bpems Ha BbInosiHeHue: 1 yJac.

10.3. IlepeyeHb 00HEKTOB KOHTPOJISA U OLIEHKHU

HaumenoBanue 00LeKTOB OcHOBHBIE TOKA3ATEJH OLEHKU Onenka
KOHTPOJISI M OlIeHKH pe3yJabTara
V 4. YMeHue MHTEpNOJMPOBaTh U | e HHTEpHOoNMpoBarh CILIaiHAMY. 5 6amioB

AKCTPATIOIMPOBATH (PYHKIIUH.

DKcTpanoaupoBaTh (PyHKIUH.

34. 3HaHue Teopun
MHTEPIIOJSAINN U SKCTPATIOISINAN

byHKIUH

DOpMyIMPOBKH OIIPEICIICHUM;
3anuch Gopmyn Jlarpanxa,

HreroTona;

MCTOIII/IKy HUHTCPIIOJIUPOBAHUA U

QKCTPAIIOJIMPOBAHUA].

11. PacueTHoe 3a1aHue

11.1. Tekcr 3axanus
Bapuant 1

1. CdopmynupoBarh aNropuT™M HaXOKJICHHUS TPUOIMKEHHOTO 3HAYCHUSI MHTErpaia;
a) 1o (GhopMyJie JIEBbIX IPSIMOYTOJIbHUKOB;

b) 1o dhopmyne npaBbIX IPIMOYTOJIBHUKOB,;
C) 1o GpopMyse CpeJHUX MPSIMOYTOJIbHUKOB;

2. Haiitu npubnmxeHHoe 3HaueHue uHrerpana | = J. f(x)dx, rne T

0,5

0,2

3.
a) 1o (opMyJie JIEBBIX MPAMOYTOJLHHUKOB ¢ TOYHOCTBIO & =107";

b) o popMyITe MPaBBIX MPAMOYTOIBHIKOB C TOYHOCTHIO & =107°;
C) 10 hOpMyIIe CPETHNX MPIMOYTOMLHAKOB C TOUHOCThIO & =107,

3. CocraBbTe MporpaMMy HHTETPUPOBAHUS Ha si3bike Python:
a) 1o (GopMyJie JIEBBIX MPAMOYTOIbHHKOB;

b) mo popmysie mpaBeIX MPSIMOYTOIBHUKOB,;

C) 1o dhopMyJsie CpeTHUX MPSIMOYTOIbHUKOB.

Bapuanr 2

_SnX)

X

1. CdopmynupoBaTh anropuT™M HaXOKJICHUS TPUOIMKEHHOTO 3HaYeHUsI UHTErpaa:
a) 10 GopMyJie JEeBBIX MPSIMOYTOJILHHKOB;

b) mo popmyne mpaBBIX MPSAMOYTOIEHUKOB;
C) 1o GopMyse CpeAHUX IPIMOYTOIbHUKOB,

2. Haiitu npubnmxeHHoe 3HaYeHne uHTErpana | = '[ f(x)dx, roe f(x)=

08

03

a) 10 hOpMyIIe JEBBIX MPSIMOYTONEHUKOB C TOYHOCTBIO & =107%;

b) o popMyITe MPaBBIX MPAMOYTOIBHHKOB C TOYHOCTBIO & =107°;
-3
C) 1o GopMyse CpeaHUX MPIMOYTOIBHUKOB C TOUHOCThIO & =1077,

3. CocraBbTe porpaMMy WHTETPUPOBaHUS Ha s3bIke Python:
a) 1o GpopMyIie JICBBIX MPSIMOYTOIEHHIKOB,;

b) mo popmyre npaBeIX IPSIMOYTOJIBHUKOB,;

C) 1o GopMyse CPeIHUX PSIMOYTOIbHUKOB.

cos(x)




11.2. Bpemsi Ha BbINIOJIHEHHE: 2 Yaca.

11.3. IlepeyeHb 00bEKTOB KOHTPOJISA U OLIEHKHU

HaumenoBanue 00LeKTOB Onenka
OcHOBHBIE MOKA3aTeJIN OIlEHKH pe3yJbTara
KOHTPOJISI ¥ OLIEHKH

V' 5. YMenne HaxoauTh e BuIuncisaTh MHTErpall OT 3aJaHHOM 5 6ayioB

3HaUEHUE WHTErpaja OT ¢GbyHKIHU 110 GOPMYIIE JIEBBIX

3aJJaHHON (DYHKITUU MPSIMOYTOJIBHHKOB.

YHUCJICHHBIMH MCTOJaMH. e BpruncisaTe MHTETpal OT 3aJaHHOU
¢byHKIuU 1o hopmyIe IpaBbIxX
MPSIMOYTOJIBHHKOB.

e BpruncisaTe MHTETpaj OT 3aJaHHOU
¢byHKIMK TI0 OpMYIIEe CPETHUX
PSIMOYTOJIBHUKOB.

e [IporpammupoBaTh (OPMYJIBI JIEBHIX,
MPaBbIX U CPEHUX MPAMOYTOJbHUKOB.

e AHaNM3UpPOBaTh pe3ysbTar GopMyIl
JIEBBIX, MPABBIX U CPETHUX
MPSAMOYTOJIbHUKOB.

e Hcmons3oBats MS Excel n1g HaxoxaeHus
3HaYEHUH MHTErpaja OT 3aAaHHON (YHKIINH
110 ¢hopMyJsiam JIEBBIX, IPABBIX U CPEIHUX

IIPSIMOYT OJIBHUKOB.
35. 3nanue Teopun e Cnoco0bl HAX0XKICHUS 3HAYCHUI
YK CJIEHHOTO UHTETPAJIOB;
HHTCTPUPOBAHMS e ANrOpuUTMBI HAXOXKACHUS 3HAYCHUN
UHTETPaJIoB;

L4 FeOMeTpI/I‘ICCKYIO HHTCPIPCTALIUTO
MCTONOB HAXOXKACHHUS 3HAUCHUA NHTCTPAJIOB.

12. PacueTHoe 3a1aHHue

12.1. Texker 3axaHus
Bapmnanr 1

1. CdopmynupoBaTh alropuT™M HaXOKIECHUS MPUOIMKEHHOTO 3HAYEHUS! HHTErpaja:

a) 1o GopmMyie Tpaneuui;

b) 1o ¢popmyine Cummcona.
0,5

2. Haiitu npubnmxeHHoe 3HaYeHNE HHTErpana | = '[ f(x)dx, roe T
0,2

a) 1o dopMyie Tparenuii ¢ TOYHOCTBIO £ = 1073;

b) 1o popmyne CumiicoHa ¢ To4HOCTBIO & =107;

3. CocraBbTe MporpaMMy HHTETPUPOBAHUS Ha si3bike Python:
a) 1o dopMmyIie Tparemui;

b) 1o ¢hopmyne Cumriicona.

Bapuanr 2

I
X

1. CdopmynupoBaTh aITOPUTM HAXOXKIEHUS MPUOTMIKEHHOTO 3HAUCHUSI MHTETpaa;

a) 1o (opMmyJie Tparemuii;
b) mo popmyne Cumricona.
0,8

2. Haiitu npubnmxeHHoe 3HaueHue uurerpana | = J. f(x)dx, rme f(x)=
0,3

cos(x) .




a) 1o (opMyJie Tpamenuii ¢ TOYHOCTBIO & = 1073;

b) 1o popmyne CumicoHa ¢ To4HOCTBIO & =107;

3. CocraBbTe NMporpaMmy WHTErpUpOBaHus Ha si36ike Python:
a) 1o dopMmyJie Tparneiui;

b) 1o dhopmyne Cumriicona.

12.2. BpeMsi Ha BbINOJIHEHHUE: 2 Yaca.
12.3. IlepeyeHb 00bEKTOB KOHTPOJISI U OLEHKH

HaumMeHoBaHUe 00HEeKTOB OcHOBHbBIE NOKA3aTeJIN OIIEHKH Ounenka
KOHTPOJISI M OLEHKH pe3yJabTara
V5. YMmeHue HaxoAuTh 3HAYEHUE | o BBHIUMCIATH HHTErPAI OT 5 6ayos
MHTETpajla OT 3aJaHHOM (QYHKLIMM | 3a1aHHOM QYHKIMH 110 GOpMyIIe
YHCJICHHBIMH METOIAMH. TpareIuii.

e BpruncisaTe HHTETpal OT
3amanHoi pyHKIMU 110 hopmyre
Cumrcona.

e [IporpammupoBath GOpMyJIbI
Tpanenuii, CUMIICOHA.

e AHanu3UpoOBaTh PE3YJIbTAT
dbopmyi Tparenuii, CHMIICOHA.

e Hcmons3oBare MS Excel mis
Hax0>KJIeHUs 3HAaUeHUI UHTerpana
OT 3aJJaHHOW (DYHKIIMU TIO
dhopmynam Tpanenuit 1 CUMICOHA.

35. 3HaHHE TEOPUU YHUCIIEHHOTO e CrocoObI HAXOXKIECHHS 3HAUCHU I
HUHTCTPHUPOBAHUA HUHTCTpaIoB;

o AHFOpHTMLI HaXO0XICHUA
3HA4YCHUN HHTCI'PAJIOB;

e [‘eomerpuyeckyro
HHTCpHpCTAlIUI0O METOAOB
HaXOXJACHUA 3HAYCHHUA HHTCIPAJIOB.

13. PacueTHoe 3a1aHue

13.1. Teker 3ananusa
Bapmnanr 1
1. CdopmynupoBath aITOPUTM PEMICHHS OOBIKHOBEHHOTO MU (PEepeHIIMATIEHOTO YpaBHEHUS:
b) meromoMm Diinepa;
C) YCOBEpPIIEHCTBOBAaHHBIM METOJOM JIOMAHBIX;
d) meromgom Dinepa-Komu.
2. Haiitn ¢ momompro nporpammbl Excel mpuOmvmkeHHbIE 3HAYCHHS PEIICHUS OOBIKHOBEHHOTO

nuddepennuranbroro ypasaenus (OY) y'—1 y > =X+1 na orpeske X <€[0;1,5] ¢ marom h=0,1 npu

HauvanbHOM ycnoBuu Y(0) =1, ucnonn3ys
a) Meron Diiepa;
b) yCOBepILIEHCTBOBAHHBIN METOJ JIOMAHBIX;
c) wmerox Dunepa-Komu.
3. Hamucarp mporpammy pemieHuss OOBIKHOBEHHOTO IU(EepeHITNaTbHOTO YpaBHEHHS Ha SI3BIKE
Python, ucnons3ys:
a) Merop Diliepa;
b) yCOBEpIIEHCTBOBAHHBINA METOJ JIOMAHBIX;
c) wmerox Dunepa-Kormu.




Bapmuanr 2
1. ChopmynupoBaTh aJITOPUTM pelIeHUsT 0OBIKHOBEHHOTO TU(PEepeHITNAIBHOTO YPaBHECHHUS
a) MeroaoM Dilepa;
b)  ycoBepIeHCTBOBAaHHBIM METOJIOM JIOMAHBIX;
c) meronom Dinepa-Komu.
2. Haittu ¢ momomipro mporpammbl Excel mpuOmikeHHbIE 3HAYEHUS] PEIICHHS OOBIKHOBEHHOTO

nuddepennmanbaoro ypasuenus (OY) y'= X+COS% Ha oTpe3ke X €[0,3;1,9] ¢ marom h=0,1

npu HayasibHOM ycnoBuu Y(0,3) =0,9, ucnons3ys
a) Merox Diiepa;
b)  ycoBepIilIeHCTBOBAHHBIN METO/] JOMaHbIX;
c) wmerox Dunepa-Komu.
3. Hanucarp mporpamMmy pemieHusi OOBIKHOBEHHOTO AU(epeHInanbHOr0 ypaBHEHUS Ha SI3bIKE
Python, nucnons3ys:
a) Meron Diliepa;
b) yCOBEpIIEHCTBOBAHHBIN METOJ JIOMAHBIX;
c) wmerox Dunepa-Koru.

13.2. Bpemsi Ha BbIIIOJIHEHHE: 2 Yaca.

13.3. IlepeyeHb 00HEKTOB KOHTPOJISI U OLlEHKH

HaumenoBanue 00beKTOB OcHoOBHBIE M0KA3aTEJIH OLIEHKH Onenka
KOHTPOJIl M OLEHKH pe3yJabTara
V 6. YMenue pemartsb e HaxomuTh KOpHH OOBIKHOBEHHBIX 5 Ganos
OOBIKHOBEHHBIE I pepeHIranbHbIX YPaBHEHNH METOI0M
auddepeHnManbHbIe ypaBHEHUS | Ditnepa.
1UCJICHHBIMHA METOIAMH. e HaxoauTs KOpHU OOBIKHOBEHHBIX

muddepeHIMaIbHbIX YPaBHEHUH METOI0M
JIOMaHbIX Dilnepa.

e Haxonute KOpHU OOBIKHOBEHHBIX

Qg QepeHMaIbHbIX YPaBHEHUH METO0M
Ditnepa-Komm.

e [IporpammupoBaTh METOBI DiliIepa,
JIOMaHbIX Dinepa n Dinepa-Komn.
Hcnons3oBate MS Excel mi1a HaxoxaeHus
KOpHEH 00BIKHOBEHHBIX
nudpepeHIHATbHBIX YPaBHEHUM
MeToJlaMu Disiepa, IoMaHbIX Jiliiepa u
Oitnepa-Komm.

36. 3HaHuE TEOPUHU PEIICHUS e (CrocoObl HAXOXACHUS KOPHEH
OOBIKHOBEHHBIX OOBIKHOBEHHBIX AU depeHnanbHbIX
nrddepeHIManbHbIX YPABHEHUH | ypaBHEHWUIA;

e ANropuTMBI HAXOXKICHUS KOPHEH
OOBIKHOBEHHBIX AU PepeHnanbHbIX
YpaBHEHUN;

e ['eoMETpUYECKYIO MHTEPIIPETAIIUIO
HaXO0XKJICHUS KOpHEl 0OBIKHOBEHHBIX
nudepeHIaTbHBIX YPaBHEHUMN.




14. PacueTHoe 3a1aHue

14.1. Teker 3a1aHuA
BapuanTt 1
1. CdopmynupoBaTh aNTOPUTM pelICHUs OOBIKHOBEHHOTO MU (HEepeHIINATEHOTO YPABHCHHUS:
a) MeToAoM Diljiepa ¢ yTOUHEHHUEM,;
b) Meroxnom PyHre-Kyrra yerBeproro nopsaxa.
2. Haiitn ¢ momoursio nporpammbl Excel mpuOmikeHHble 3HAU€HUS pelIeHHs] OOBIKHOBEHHOIO

muddepennuansaoro ypasuenus (OLY) y'—:L y > =X+1 Ha otpeske x€[0;1,5] ¢ marom h=0,1 npu

HavaiabHOM yciioBuu Y(0) =1, ucnomnb3ys:

a) Meroj Diepa ¢ yTOUHEHHUEM;
b) wmeron Pynre-Kyrra yeTrBeproro nopsika.
3. Hammcate mporpamMmmy perieHusi OOBIKHOBEHHOTO AM(PQPEPEeHINATHHOIO YPaBHECHUS Ha SI3BIKE
Python, ucnone3ys:
a) Meroj Duepa ¢ yTOUHEHHUEM;
b) wMerox Pynre-Kyrra uerBeproro nopsaxa.

Bapuanr 2
1. CdopmynupoBaTh aNTOPUTM pPEIICHUsT OOBIKHOBEHHOTO JU(HEPECHIINATHFHOTO YPABHECHUS:
a) MeToAoM Jijiepa ¢ yTOUHEHHUEM;
b) wMeromom Pynre-Kyrra yerBeproro nopsaxa.
2. Haiitn ¢ momomipio mporpamMmbl Excel mpuOnmxeHHbIE 3HAYCHHS PEIICHHS OOBIKHOBEHHOTO

nuddepernmaibaoro ypasuenus (OY) y'= X+COSL Ha otpe3ke X €[0,3;1,9] ¢ marom h=0,1

NG

npu HavasmbHOM ycnoBuu Y(0,3) =0,9, ucnons3ys:
a) Meroj Diepa ¢ yTOUHEHHUEM;
b) wmerox Pynre-Kyrra uerBeproro nopsaka.
3. Hammcate mporpamMmy pemieHHsi OOBIKHOBEHHOTO TU(QPEpEeHIINATHLHOTO YpaBHEHUS Ha S3BIKE
Python, ncnomns3ys:
a) Meroj Duepa ¢ yTOUHEHHUEM;
b) w™erox Pynre-Kyrra uerBeproro nopsaxa.

14.2. Bpemsi Ha BbIIIOJIHEHHE: 2 Jaca.



14.3. IlepevyeHb 00BHEKTOB KOHTPOJIS U OLlEeHKH

HaumenoBanue 00LeKTOB OcHOBHBIC ITOKA3ATEJIH OLIEHKH Onenka
KOHTPOJISI M OLIEeHKH pe3yJabTara
Y 6. YMeHue pemarsb e HaxoauTh KOPHH OOBIKHOBEHHBIX 10 6annos
OOBIKHOBEHHbIE muddepeHINaTbHBIX YPaBHEHUH METOI0M
nuddepeHraIbHbIe YpaBHEHUS Dlinepa ¢ yTOUHEHHUEM.
YN CJIICHHBIMH MCTOAAMM. e Haxonutb KOpPHHU OOBIKHOBEHHBIX

muddepeHIHATbHBIX YPaBHCHUM
MeronoM Pynre-Kyrra yerBeproro
HOpAJKA.

e [IporpammupoBatrh METOIbI Dilsiepa ¢
yrouHeHueM u Pynre-Kyrra.

e AHaIM3UPOBaATh PE3yJIbTaT METOJOB
Olinepa ¢ yrounenueM u Pynre-Kyrra.

e Hcmons3zoBate MS Excel qnsa
HaXO0XKJICHUS KOpHEil 0ObIKHOBEHHBIX
Qg depeHInaIbHbIX YPAaBHEHUH METOIOM
Olinepa ¢ yrounenueM u Pynre-Kyrra.

36. 3HaHuE TCOPUHU PEIICHUS e CnocoObl HaXOXK/ICHHUS KOpHEH
OOBIKHOBEHHBIX OOBIKHOBEHHBIX A depeHnnanbHbIX
anddepeHanbHbIX yPaBHEHUH | ypaBHEHWI;

e ANrOopuTMBI HAXO0XKICHHUS KOPHEU
OOBIKHOBEHHBIX (D hepeHITaTbHBIX
YpaBHEHUMU;

e [‘eoMETpUYECKYIO HHTEPIIPETAITUIO
HaXO0XKJICHUS KOPHEH 0OBIKHOBEHHBIX
mudQepeHranbHbIX ypaBHEHUH.

15. PacueTHoe 3a1anue

15.1. Teker 3ananusa
Bapmnanr 1
1. CopmynupoBaTh anropuT™ MOMCKa MUHUMYMa (DYHKIIUU OJTHOW MEPEMEHHOM:
a) METOJOM JUXOTOMMH;
b) MeromOM 30710TOTO CEUEHMSI.
2. Haiitu ¢ momompio mporpammel MS Excel mummmym ¢ynkmun y=1-x’¢" Ha oTpeske
x €[0;5], ucrionb3ys:
a) MeToJ ANXOTOMHH;
b) Merox 30JI0TOrO CEUYEHHS.
3. Hammcare mporpammy, OCYIIECTBISIIONIYIO MOMCK MHHUMYM (DYHKIIMH OJHOW TEpEMEHHOH Ha
s3bike Python, nucnonb3ys:
a) METoJ AUXOTOMHH,
b) Merox 30JI0TOrO CEUYEHHUS.

Bapmuanr 2
1.  CdopmynupoBaTh aJITOPUTM MOUCKA MUHUMYMa (YHKIIUHA OHOU MTIEPEMEHHOM |
a) METOAOM JUXOTOMUHU;
b) MeTomOM 30J10TOrO CEUCHMSI.
2. Haiitn ¢ momompio mporpammel MS Excel mummmym ¢ymkmun y=1-x’¢" Ha oTpeske
X €[0;5], ucnonp3ys:
C) MeTod AUXOTOMHH,
d) Merox 30J0TOr0 CEYEHUS.
3. Hamucate mporpamMmy, OCYIIECTBIISIONIYIO MOUCK MUHUMYM (DYHKIIMM OJHOM TEpeMEHHOW Ha




s3bike Python, nucnonb3ys:
C) METOJ AMXOTOMHH,
d) MeToj 30JI0TOr0 CEUCHMUSI.

15.2. Bpemst Ha BbInOJIHEeHHE: 2 Jaca.

15.3. IlepeyeHb 00bEKTOB KOHTPOJISA U OLIEHKHU

HaumenoBanue 00LeKTOB OcHOBHBIE TOKA3ATEJIH OLEHKU Onenka
KOHTPOJISAA U OLlEHKH pe3yJabTara
Y 7. VYmenue pemarb 3ana4d | e HaxoauTh MUHUMYM (YHKLIUH 5 6amioB
OIITUMH3ALNU YHCICHHBIMU | OJHOM IIEPEMEHHOM METOIOM
METOJaMH. JAXOTOMHUHU.

e Haxoauts MUHUMYM ()YHKITHH
OJIHOYM IIEPEMEHHOM METOJIOM 30JI0TOTO
CCUCHUS.

e [IporpammupoBaTh METOIBI
JUXOTOMUH, 30JI0TOIO CEYEHUS.

e AHaIM3UPOBaTh PE3yJILTAT METOJOB
JUXOTOMHUH U 30JI0OTOTO CEYECHHUS.

e licnons3zoBate MS Excel mis
penieHus 3a/1a4 ONTHMHU3ALUN.

37. 3nanue TeOpUU YUCIEHHOrO | o CriocoObl MOUCKA IKCTPEMyMa
penieHus 3a/1a4 ONTHMHU3aLUN (yHKIIMU OT OJJHOM MEPEMEHHOM;

e ANTrOpUTMBI IIOMCKA 3KCTPEMYMa
(GYHKIMU OT OJJHOM MEepEeMEHHOM;

e ['€OMETPUYECKYIO HHTEPIPETALIUIO
sKcTpeMyMa QYHKIIUU OT OJTHOM
IIEPEMEHHOM.

16. PacueTHoe 3a1anue

16.1. Tekcr 3apanust
Bapuanr 1
1. CdopmynupoBaTh aNnTOPUTM MUHUMHU3AIUHA (DYHKIIUA MHOTUX MTEPEMEHHBIX .
a) METOAOM IIOKOOPJMHATHOIO CITYCKa;
b) MeToIOM HaMCKOpEHIIEro CIyCcKa.

2. Haiitu ¢ nmomompro mporpammel MS Excel munumym ¢yHKnmm y = %xz +3° —%x +2y+3,

UCIIOJIB3YSL:
a) MeToJ MOKOOPANHATHOTO CITYCKa,;
b) MeTox HaAMCKOpEHNIIEro CuyckKa.
3. Hammcatp mporpamMmy, OCYIIECTBIISIONIYIO TTOMCK MUHUMYM (YHKIIUM MHOTHX ITEPEMEHHBIX Ha
si3pike Python, ucnonb3ys:
a) MeToJ MOKOOPANHATHOTO CITYCKa,;
b) MeTon HaMCKOpEHIIEro cnycka.

Bapmuanr 2
1. CdopmynupoBaTh anropuTM MUHUMHU3AIMHA QYHKIUHA MHOTUX MTEPEMEHHBIX .
a) METOJOM ITOKOOPAMHATHOIO CITYCKa,;
b) MeTomOM HaMCKOpEWIIIEero CIycKa.

2. Haiitu ¢ nomomipto nporpammel MS Excel munumym byHkimn Yy = %xz + g ¥ —%x +3y+2,

UCIIOJB3YS:




a) MeToJ MOKOOPAMHATHOTO CITYCKa,
b) meTon HauCKOpeHIilero cnycka.
3. Hanmmcatp mporpammy, OCYIIECTBIISIIONIYI0O TTOMCK MUHUMYM (YHKIIUM MHOTHX IEPEMECHHBIX Ha
s3bike Python, nucnone3ys:
a) METOJ MOKOOPJMHATHOI'O CIYCKa;
b) meTon HauCKOpeHIlero cnycka.
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OtBeT orMeuaercs L]

1. Yto Ha3bIBaETCS MOTPEIIHOCTHIO?

[] PasnocTh Mexny IByMs 4HMCIaMU
[] Pa3HoCTb MEXy TOUHBIM U IPUOJIM>KEHHBIM YUCIAMU

] Moaynb pa3HOCTH MEXAY ABYMs YHCIAMHU

2. Uto Ha3bIBaeTCs aOCOIIOTHON MOTPEITHOCTHIO?

] Moaynb pa3HOCTH MEX]Ty TOYHBIM U MTPUOTMKCHHBIM YUCIIAMU
[[] Mozynb pa3HOCTH MEXIY IBYyMs YUCIaMU

|:| Paznocth MCKAY TOUHBIM U HpI/I6J'II/DKéHHBIM qHuciiaMu

3. Urto Ha3BIBaeTCS OTHOCUTEIIHLHOM IIOTPpCHIHOCTBIO HpI/I6J'II/I}KeHHOFO yucna?

[] OTHOIIEHHEe OTPEIIHOCTU K a0COTIOTHOM MOTPEIIHOCTH
[] OTHOIIEHHE MO TOTPEHIHOCTH K a0COIIOTHOW IOIPEITHOCTH

|:| OTHolIeHHE MOAYJIS NOTPEIIHOCTHU K MOAYJIIO HpI/I6J'II/I)KéHHOFO qucia

4. Kaxkue uudpsl B unciie Ha3bIBAIOTCS 3HAYAILIUMU?

[] Bece uudpsl, HaunHas ¢ nepBoii crpaBa, OTIUYHON OT HYJIS
] Bce BepHble nu@pbl, HAUMHAs ¢ IEPBOM CIIpaBa, OTIIMYHON OT HYJIs

[] Bce BepHble mudpbl, HAYMHAS C IEPBOM CIeBa, OTIIMYHON OT HYJIS

5. udpa o B gecaATUYHOM  3amucH  NPUOMMKEHHOTO  3HAYEHWS  BEIUYMHBI &
Ha3bIBACTCSI BEPHOU B CTPOTOM CMBICIIC, €CITH

[] aOcomoTHas MOTPENIHOCTh MPUOIMKEHNS HE IPEBOCXOIUT MOJIOBUHBI €MHHIIBI TOTO
paspszia, KOTOpOMY MPUHAJICKHUT Hudpa &

[] aGcoiroTHAs MOTPEIIHOCTh MPUOJIMKEHUS He TIPEBOCXOANUT €IMHUIIBI TOTO pa3psa,
KOTOPOMY NPUHAIISKUT Luppa &

[] HOTpemHoCTh NPUOIMKEHHS He PEBOCXOUT MOJIOBUHBI €AMHUIIBI TOTO pa3psija,
KOTOpOMY IPUHAJUIEKUT Ludpa &

6. Bcskoe umciio, 3amMcaHHOe B JCCSITUYHON CHCTEME, MOYKHO TPE/ICTaBUTh B BHJIC
a=a, x10°. ®opma 3anucu Ha3bpIBACTCS HOPMAIILHOMU, €CITH

O |a, <1
O |a, |<1
O |a, |<1/2



7. Bcskoe 4ucio, 3aIMCAHHOE B JIECATUYHON CUCTEME, MOXKHO IMPEACTaBUTh B BUJIE
a=a,x10°. dopma 3amuch Ha3bIBACTCS HOPMAITM30BAHHOMW, €CIM Yy YHUCIA a,
nepBasi udpa nocie IeCATUIHON TOUKU

[] paBHa |
] He paBHa 0
[] 6onbmre 0

8. Bcskoe yncio, 3anMMcaHHOe B JAECATUYHOU CHCTEME, MOKHO IMPEACTaBUTH B BUJE
a=a, x10°". ®dopma 3anucu Ha3bIBACTCS CTAHIAPTHOM, €CITU

0 -1<a, <1
[10<a, <1
O 1<a, <10
9. Oynxmusa Y= f(X) 3amama Tabmumei cBomx 3Hawenmit (X, (X)), i=0,n, c
MOCTOSHHBIM I1aroM. OCHOBHBIM YCIIOBUEM HWHTEPIOJUPOBAHKS (DYHKIIHH f (x)

byukumert F(X) sBasercs:
O F2(x)=f2(x)

O TFE&) = T(x)]

O F(x)=1(x)

10. 3agaua nHTEpHIONMPOBAHUS OYJET UMETh EAMHCTBEHHOE PEIICHHE, €CIIU

[] uHTepnoaupyroas GyHKIUsS UIETCA B BUIE TOJIMHOMA
[] uHTEpronupyromas GyHKIUs UILIETCS B BUAE OTHOLICHUS JIBYX ITOJIMHOMOB

|:| HHTCPIIOJINPYROIAas (I)YHKLII/I}I HHICTCAd B BUJAC PA3HOCTHU JABYX ITOJIMHOMOB

11. ®dynknus Yy = f(X) 3amanHa TabiMIeH C MOCTOSHHBIM IIArOM (x.,f(x)), k=0,n,
CBOMX 3HaueHUM. PopMyia JUHEMHOIO UHTEPIIOIUPOBAHUS HA OTPE3KE UMEET [Xcs Xi ]
BHI:

0

X 2
F(X) ~ Y, +%(Ayk)

S0y  May
k h k
Ax

L]
f(x)=Y, _FAyk



12. ®ynkmusa Yy = f(X) 3amaHa TabmuIeit ¢ MOCTOSHHBIM IIATOM (x.,f(x)), k=0,n,
CBOMX 3HaueHH. Popmyia 0OOpaTHOTO UHTEPIIOJUPOBAHUS HA OTPE3IKE UMEET [Xcs Xy ]
BUJI:

13. MaTepnonsiuoHHble MOJTUHOMBI YeObImeBa 00pa3yroT Ha OTpe3ke [ -1,1]

[[] OPTOrOHAIBHYIO CUCTEMY

|:| OpPTOrOHOPMUPOBAHHYIO CUCTEMY

[] HOPMaJIbHYIO CUCTEMY

14. Conain  ompepensieTrcss  anreOpandeckumMu  noivHoMaMu.  CTemnmeHblo — cIulaifiHa
Ha3bIBACTCS

|:| MMPOU3BCACHUC CTEIIEHEH HCI0JIb30BaHHBIX ITOJIMHOMOB

[] cyMMa CTEINEeHEe UCIOIb30BaHHBIX TOJIMHOMOB

|:| MakCuMaJIbHas CTCIICHb U3 HCIIOJIb30BAaHHBIX ITOJTMHOMOB

15. MeToa HaMMEHBIIINX KBAJIPATOB SABJISIETCS METOJIOM

[[] 0OpabOTKH dKCIEPUMEHTAIBHBIX JAHHBIX
[] unTerpupoBanus GyHKIni

[] peuieHus 3aa4 MUHUMH3AIUN (PYHKIIHA

16.Ilycte mocTpoeH ToueuHbli rpaduk dyakius Yy = f(X), 3amanHol  TabaMIIEH

(x., F(x)), k =0, n, cBoux 3nauenuii. ['paduk mpuOIMKAOLIEH LI f(X) pynkuun,
IIOCTPOEHHOM METOJI0M HAMMEHBIIMX KBaIpaToB,

[] IPOXOIUT Yepe3 BCE TOUKU TOUEUHOro rpaduka
[] siBisieTcst orubaroiieii Touek ToYeuHoro rpadpuka

[] OpoXOAMT yepe3 CrylIeHUE TOYEK TOYEUHOTro rpaduka

17. CDYHKHI/ISI, IMoJIydcHHasd IIocjICc MPHUMCHCHUA MCTOJa HAMMCHBIIMWX  KBAJpPaToOB,
HAa3bIBACTCA

[] KBagpaTU4HON
[] MHTEpPIOJIUPYIOLIEH

[] ypaBHEHUEM perpeccuu



18. 3&,[[3‘{8, YHUCJIICHHOTO MHTCTPUPOBAHUA 3aKIIIOYaCTCA

[] BBBIYMCICHUU MTPUOTMKEHHOTO 3HAYCHHSI HEOTIPEASICHHOTO MHTETpajia QyHKITH H
OCHOBE psiJia €¢ 3HAaUCHU I

[] BBBIYUCICHUH IPUOIMKEHHOTO 3HAUECHUS ONPEACTICHHOT 0 NHTETpajia QyHKIINY H
OCHOBE psiJia €¢ 3HaUCHUM

[] B BBIYHCIICHUY TOYHOTO 3HAYCHHS ONPECICHHOTO MHTErpasia (QyHKIMH Ha OCHOBE
psna ec 3HAaUCHUI

19. Meronamu puOIMKEHHOTO MHTETPUPOBAHUS (DYHKUIUN SBIISIOTCS METO/IBI:
[] HeroTtoHa, KBagpaTHYHOTO UHTEPIOIUPOBAHUS, HAUOOIBIINX KyOOB

[] Tpaneuui, NpsMOYTroJIbHUKOB, 1apado

|:| HaWMMCHbIINX KBAaAPaTOB, anep60J1, CTAaTUCTUYCCKUX MCHBITAHUI

20. ®opmymna [Maycca ams npuOIMKEHHOTO MHTETPUPOBaHUS (DYHKIIMH OCHOBaHA HAMTOJIMHOMAX

[] Jlarpanxa
[] Jlexxannpa

[] Jlareppa

21. B uém 3axirodaetcs uzes puoIMKEHHOTO BIYUCICHUS TPOU3BOAHOM QyHKIIUN?
[] B nmony4denun Tabnuiibl pa3IeleHHbIX pa3HOCTEN
[] B 3ameHe ¢pyHKIIMU ypaBHEHUEM PETPECCUM U BBIYUCICHUH €T0 IPOU3BOIHOM

[] B 3aMeHe ¢pyHKIIMU UHTEPIOISIUOHHBIM MOJIMHOMOM U BBIUHUCIEHUH €r0
MIPOU3BOHOMN

22.B cuiny Kakoll TpUYMHBI 3a7ada  4YMCICHHOTO JuddepeHmpoBaHus byHKUIAN
HEKOppEKTHA?

[] U3-3a cuiibHOM HEMMHENHOCTH (PYHKIIMH

[] 13-3a HecoBmaieHUs B OJJHOM U TOM )K€ TOUKE 3HAUYCHUI MPOU3BOIHON (QYHKIIUU U
MIPOM3BOJIHOM €€ MHTEPIOJSALMOHHOTO TOJTUHOMA

[] U3-3a HecoBmaieHUs: B OJTHOM U TOM e TOUKE 3HAaUeHUN MPOU3BOJHON (QYHKIUU U
MHTEPHOJISIMOHHOTO MOJIMHOMA (QYHKIIUU

23.Kakas  dopmyna ABJISIETCS bopmyoit JIBYXTOYEUYHOU anmpoKCUMalun
npou3sBoaHoi ¢y f (X) ?
[ —f? —
f,(X)zf(x+A) f°(x) + f(x=A)
2A
f(x —f(x-
2A

O f(x) ~ fx—A)-2f() + F(x+A)
2A



24. B yeM 3akirovaeTcs TeoMeTpruueckas ujesi Metojia ditiiepa npruOIMKEHHOTO

25.

26.

27.

28.

29.

UHTErpUpOBaHusi 0OBIKHOBEHHOTO JU(D(PepeHIInanbHOTO ypaBHEHUS ?

[] B 3ameHe uHTErpaibHOM KPUBO JIOMAHOM JINHUEW, TOCTPOECHHON U3 OTPE3KOB

KacCcaTCJIbHBIX K KpHBOﬁ

[] B 3ameHe uHTErpanbHON KpUBOU APYrol KPUBOU JIMHUEH, OTCTOSALLEH HE JaJIbIIe,

4yeM Ha &

[] B 3ameHe nHTErpasbHOM KPUBOW CUCTEMOM KacaTeIbHbBIX

n
Cucrema MuHEHHBIX alreOpanvyecKkux ypaBHEHUU Y X, = b,
4

HEOJIHOPOJHOM, €CIIH:
[1Bce b, #0

[ xors 681 o7t b, 20

O b, b, iji=1,m,j=Ln
Panrom matpuibl A Ha3bIBaeTCs
[] uMci0 €€ IMHEHHO 3aBUCUMBIX CTPOK (CTOJIOLOB)

[] 4UCIIO €€ IMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOLOB)

[] 4ucio e€ ypaBHEHH

JUiss  Toro 4troObl cHCTeMa  JUHEHHBIX  alreOpanyecKux
COBMECTHA, HCOOXOUMO U JOCTATOYHO, YTOOBI

[] paHr e¢ MaTpUIlbl ObUI PAaBEH PaHTy paCIIMPEHHONW MaTPHIIbI

[] 4McCII0 €€ TMHEWHO HE3aBUCUMBIX CTPOK PaBHSIOCH UUCITY €€ IMHEWHO
HE3aBUCHMBIX CTOJIOIOB

[] paHT e¢ MaTpHUIlbl ObLI PaBEH PAHTY PACIIUPEHHON MAaTPHUILIbL, HOIy4EHHOM
no0aBjieHreM K MaTpuile Kod(hPHUIMeHToB cTon011a CBOOOIHBIX YJICHOB

KBagpartnas marpuiia B HazbiBaeTcs 00paTHOM 111 KBaAPATHON MaTpUIlbl A TOTO K€

MopsiKa, €Ciu
] AB=BA

0 AB'=B*A
0 AB=BA=E, E - equnnunas marpuna

Marpuia A Ha3bIBaeTCsI CHMMETPUUYECKOM, €CITU
O AA™ =1
O AA"=A"A

O A= 4

i =1, m, Ha3pIBaercs

YpaBHEHUI

ObLT1a



30. B uém cMmbica npunIumna Jlarpanxka?

(] Hpunnun Jlarpanxa cBOAUT ONTUMHU3ALMOHHYIO 33/1a4y C OTPAHUYECHUSMH K
ONTUMHU3ALIMOHHOM 3a/1aue 0e3 OrpaHUuYEHUI

[] Ipunuun Jlarpanka cCBOJUT ONTUMHU3ALMOHHYIO 33/1a4y C OTPaHUYEHUSIMH K
PELICHUIO CUCTEMBI TMHEHHBIX alre0pandeckux ypaBHEHUN

[] Mpunmwmn Jlarparka CBOJUT ONTUMHU3AI[HOHHYIO 33724y C OrpaHHUCHUSMH OOIIETO

BUJa K OHTHMH3aHHOHHOﬁ 3aaa4€ C OrpaHUUCHUSAMU-PABCHCTBAMUA

31. OyHKIMA Ha3bIBACTCS BBIMYKIION, €CITH

] e€ rpaduk MOKHO 3aKJIFOYUTh B OTPAHUYECHHYIO 001aCTh
] e¢ rpaduk pacroioKeH HIKe MPOU3BOJIBHOM KacaTelbHOM K rpaduKy

[ ee rpaduK pacrosoKeH BhIIIE MPOU3BOJIBHOMN KacaTeIbHON K TpapuKy

32. Knaccnueckoi 3aayeii OIITUMH3AIINNA HA3bIBAETCS 3a1a4a
O f(x) ->min, X ={x|g(x) <0}
xeX

O f(x)—>rElEan, X ={x|g(x) =0}
O f(x) > min, X ={x[g(x) =0, h(x) <0}

X Xe
33. 'nmobansHbIN MWHUMYM 3aJa4i OIITUMHU3AINU OTINIACTCA OT JIOKAJIBbHOI'O TEM, YTO

[] B J1I00QJIbHOM MUHHUMYME 3Ha4Y€HHE 11€J1IeBOM (DYHKIIMHM paBHO HYIIIO, a B
JIOKAJIbHOM — HET

[] B r1106aIbHOM MUHUMYME TPaIUEeHT 1eJIeBOM (DYHKIIMM PaBEH HYIIO, A B JIOKAJIbHOM —
HET

|:| B I7100aJIBHOM MHUHUMYMEC 3HAUCHUC LIeIeBOM (bYHKI_II/II/I MCHbBIIC, YCM B JIOKAJIbHOM

34. HeoOX01MMbIM YCIIOBHEM ONTUMATBHOCTH B 3aj1aue f (X) > min gensgercs:
xR
L1 Tycrs pynxmus T (X) muddepenmmpyema B Touxe X" €R .Ecimu X — nokanbroe

pemenne, o f'(X") =0,

0 Ecnu pynxums T (X) muddepentmpyema B Touke X eRu f/(X*) =0,10 X -

JIOKAJIbHOC PCHICHUC

[ ycts pynxmus | (X) muddepeHnrpyema B TOUKe X €R .Ecim X — nokanbHoe
peurerne, To T/ (X )(X —X)>0 VxeR.
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Bonpocsl k 3auery

© O N ks wDhRE

el =
N R O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

[TpuGnm>xeHHbIe YKCla U ASHCTBUS HAJ HUMHU.

[TpuGnmxenHble 3HaYeHH. AGCOTIOTHAS M OTHOCUTENIbHAS TOTPEIIHOCTh. BepHble u 3Havamme nudpsl.
[Ipencrabnenue yncen B DBM. Brruncnenne norpeninocteid apumMeTnueckux TeHCTBUM.

VY4er norpenHocTel BEIYUCICHUH 110 3aJaHHON Gopmysie. Beruucienus mo npasuiam nojcuera nudp.
Brrunciienus co CTpOruM yueToM MpelebHbIX a0COMIOTHBIX MOTPEIIHOCTEH.

Brluncnenus no MeToay rpaHuil.

OtneneHye U yTOUHEHHE KOPHS YPAaBHEHMSI METOJIOM IIOJIOBUHHOTO JAEJICHHUS.

Mertox mpocToil uTEpauu 11 pEeUICHUs] YPaBHEHUM.

HaXO}KI[eHI/IC KOpHs YpaBHCHUSA MCTOAOM KaCaTCJIbHBIX.

. Haxoxnenue kopHs ypaBHEHHUSI METOIOM XOPA.
. Haxoxnenue kopHs ypaBHEHUSI METOIOM XOPJ M KacaTeIbHBIX.

. Pemienue cucreM nunelinbix anredpandeckux ypaBHenuit (CJIAY) uncneHHsIMu MeTogamMu. MeTton

l"aycca.

MeTto mpocToit uTepanuu Al CUCTeMBbI IMHEHHBIX anrebpandeckux ypaBHeHuit (CJIAY).
WMHTepnoassunoHHbIM MHOrOuIeH Jlarpanxa.

[lepBas nunrepnossiuonnas popmyna Herorona.

Bropas uaTepnonsunonnas ¢popmyna HeroToHa.

OKcTpanoaupoBanue QyHKIUI.

Yucnennoe unrerpupoBanue. Ksagparypusie popmynsl Hetorona-Koteca.

YucnenHoe nunrerpupoBanue. Gopmyisl Tpanenu.

Yucnennoe nnrerpuposanue. ®opmyna CumrncoHa.

UucneHHble METO/IbI pelIeHNs OOBIKHOBEHHBIX U epeHnanbHbIX ypaBHeHUH. Metoa Ditnepa.
UucneHnHble METOIbI pelieHrs 00bIKHOBEHHBIX N depeHnanbabix ypaBHeHuil. Merox Pynre-Kyrra.
YucnenHoe pemieHne 3a1a4 ONTHMHU3AlUH.

[Touck MuHUMyMa QYHKIIMU OJHOM NEpeMEHHOM.

[Touck MuHMMYMa (QYHKIIMM MHOTHX MEPEMEHHBIX.

HpaKTH‘IECKI/Ie 3a/laHUsA K 3a4Y€Ty

1.

CocraBbTe nporpamMmmy HUHTCTPUPOBAHHUA I10 (bOpMyJ'IC CuMIICOHA ¢ HCIOIL30BAaHUEM OIICHKHU TOYHOCTH
MCTOAOM IMOBTOPHOI'O CUETA.

®yuknus Y =1-x’¢ uMeeT eIMHCTBEHHBIH MUHMMYM Ha otpeske [0; 5]. Haiiaute ero meTomom
JIUXOTOMHH C TOYHOCTBIO 10 1-107°.

0,485 -
£ sin(x . .
Jan unrerpan | = L Haiinure mpubmmkeHHoe 3HaueHue uHTerpana | mo ¢opmyne Tpamnenuit u
01 X
CuMIICOHA C TOYHOCTBIO 10 1073,

Pemure metomom Diinepa auddepeHunanbHoe ypaBHeHHE Y'=COSY+3X C HayaJbHBIM 3HAYCHHEM
y(0) =1,3 na orpeske [0; 1], mpunss mar h=0,2.
YTo4yHHUTEe KOpeHb ypaBHEeHHUs SIN(2X)—IN(X) =0 MeToaoM MOJIOBMHHOTO JAeieHus Ha otpeske [1,3; 1,5] ¢

TOYHOCTBIO 10 1-10™,
1

Brruucnure unrerpan | :j
0
OueHuTe NOrpenrHoCTb BEIYUCICHUH.

Oynknus Yy =1- x’e™ WMeeT eIMHCTBEHHBII MHHUMYM Ha otpe3ke [0; 5]. Haiinure ero meromom

v o ¢popmyse Cumrcona, pazaenuB oTpe3ok [0; 1] Ha 10 paBHBIX yacTei.

30JIOTOTO0 CEUEHUS C TOYHOCTBIO JI0 1-10°,



B pesynbTarte mATHUKpaTHBIX M3MEPEHUH Mepruoja KojeOaHuH MasTHUKA CTYJCHT TMOJY4UJl pe3yabTaThl (B
cekynmax): 4,8; 5; 4,9; 48 u 5. OcHOBbIBasCb Ha 3THUX pe3yJabTaTaX YCTAaHOBUTE HAWIIydllee
MPUOIIKEHUE 3HAYCHHSI TIEpUOia M €T0 TPAHUIIbI a0COFOTHON M OTHOCUTEIIBHOM MOTPEITHOCTEH.

9. B pesynbrate M3MepeHHs AJIMHBI CTOJNA JUHEWKOH CAaHTUMETPOBBIMHU JAEJICHHUSIMHU YCTAHOBIEHO, YTO
3HAQYCHHWE JUIMHBI HAXomuTcsa Mexnay aeneHusMd 99 m 100 cM. VkaxuTe TpaHUIBl aOCONMIOTHON H
OTHOCHUTEIILHOU MOTPENTHOCTEH 3HAUCHUH JITUHBI, €CIIM 33 HAWTy4Illee TPUOIMKEHUE TIPUHATO €€ CpeIHee
3HadyeHue 99,5 cm.

10. Mana ¢ynkuus, 3aganHas Tabaumnen

X 2 2,14 2,28 2,42 2,56 2,7 2,84

y 7,27 7,72 7,89 7,74 7,2 76,23 4,79
Beruucnure 3HaueHue 53ToHM (QyHKIIMM B TOuyke 2,6, HCHOJIB3YS CXEMY PYYHBIX BBIYMCICHHUHA IO
MHTEPHOIIMOHHON popmyne HproToHa.

11. CocraBbTe mpoOrpaMMy HHTETpUpOBaHHs MO (opMylie Tparneuuid ¢ UCHOIb30BAHUEM OLIEHKH TOUYHOCTH
METOJIOM ITIOBTOPHOTO CUeTa.

12. Yrounute kopenb ypaBHeHus Sin(2x)—In(x) =0 meromom mpocrtoil mrepamuu Ha otpeske [1,3; 1,5] ¢
TouHOCTBIO 10 1-10™.

¢ odx 5 5

13. Beruncnute unterpan | = J. T no opmyne Tpamneuuid, paznenuB oTpe3ok [0; 1] Ha 5 paBHBIX yacTei.

0
O1eHuTE MOTPEUTHOCTh BRIUMUCICHUH.
14. lana ¢ynkuus, 3aanHas TabauIei
X 0,12 2,32 2,83 4,57 6,39
y -4,29 0,38 2,93 3,72 1,23
Brruncnute 3HaueHune 3Toi GyHKIUH B ToUKke 1,36, UCMONB3ysl CXeMy PYYHBIX BBIYHCIEHUH MO (hopmyre
Jlarpanxa.
15. TIpousBeauTe ykazaHHbIe TEHCTBUS U ONPEIEIUTE aOCOTIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH
pe3yJIbTaTOB (MCXOJHBIE YKCIIA 3aJaHbl BEPHBIMU B CTPOTOM CMBbICIIE U paMHu):
a) 24,37 -9,18;
0) 18,437+ 24,9;
) 0,65-1984
2) 8124,6/2,9
16. Pemute cucteMy ypaBHEHUIH
2%, —5Xy + X3 = —2;
2% +1,2X, —4,3%3 =11,
—6X; +3,3%, +2%X3 =-0,7.
METOJI0M ITPOCTON UTEPALH C TIOMOIIBIO MPOrpaMMsbl 111 OBM.

17. BBIMOMHUTH JTOKATU3AIMI0 KOPHEH ypaBHEeHUs ¢ moMotibio Excel. HaiiTi kopeHbs ypaBHEHHS C TOYHOCTHIO

0,0001 meronom utepanwuii B Python.
z? 4+ 4sinz = 2
18. 3amaua Ha onTuMu3anMI0. [ pemeHus JaHHOHM 3a7a4i HEOOXOAUMO UCTIONB30BaTh HAACTPOMKY «Ilonck

pemenus» B Excel. Ilpeanpusitue BbImyckaeT naBa Bujaa npoaykuuu A u B. Jlng mpousBozictsa
HEOOXOAMMBI PECYpCHI: ChIpbe, 000pyIOBaHUE M Tpyropecypchl. HopMmBbl 3aTpaT pecypcoB Ha €IMHMILY
MPOJYKIMK, [I€Ha pealn3allud U OO0bEeMbl MMEIOIIETOCsl pecypca MPHUBEACHbI B BapHaHTE HMCXOJHBIX
naHHbIX. TpeOyercss paccuuTaTb ONTHMAJIBbHBIN IJIaH MPOW3BOJACTBA, MO3BOJISIOMINN MaKCHMU3HPOBATH
LIEHY PeaJIM3alAN U1 NCXOJHBIX JaHHBIX. Pemnre 3anaqy.

Tabnuua 3aTpat
Pecypc Hopwma 3aTpar O6nem pecypca
Ha nponykr A Ha nponykr B
Cripbe (KT) 1 1 89
O6opynoBanue (CT.-4.) 6 1 213
Tpynopecypcsl (den.-u.) 1 4 293
Ilena peaymzaruu (pyo.) 100 181




19. BeimosHUTh JIOKaMU3alMi0 KOpHEH ypaBHEHHs ¢ momombio matplotlib B Python. Haiitu xopenn
ypaBHeHus ¢ Tounoctbio 0,0001 meronom urepanuii B Excel.

20. Pemmth cucteMy JIMHEHHBIX YPAaBHEHUI MAaTPUYHBIM METOOM

3.476-x, + 0,259 - x, + 0,376 - x, + 0,398 - x, = 0,871

0,425-x, + 4,583 - x, + 0,417 - x, + 0,328 - x, =0,739
0,252 -x,+0,439-x, +3.972 - x, + 0,238 - x, = 0,644
0,265-x, +0,291-x, + 0,424 - x, + 3,864 - x, =0,581.

21. BBHINONHUTH JIOKAJIM3aMI0O KOpHEH ypaBHeHHs ¢ momomipio matplotlib B Python. Haiitm xopenn
ypaBHeHus ¢ TouHocThio 0,000001 meTogom nonoBuHHOTO fenenus B Python.

tg(0.52 + 0.2) = z?

22. IIpoBecTH perpecCuOHHBIN aHaIN3 1I€H Ha HEJBM)KUMOCTD U C/IEaTh IIPOrHO3 Ha HECKOJIBKO JHEH BIepe]
(mocTpouTs TpaduK, TPU JIMHUH Pa3TUYHBIE TPEH A, BEIYUCIUTH AHATUTUICCKHE 3HAUCHUS).

A E
Natnl KeapTMpbl B
HOBOCTPOHKE,
2 3a Mm%, pyb.
3 |(02.0ex.20 158737,95
4 |03.0ek.20 156012,80
5 |(04.gew.20 152603,80
5 |05.0ek.20 148734,00
7 |06.0ex.20 148737 ,80
g |07.g0ek.20 143915,00
g |(08.gew.20 143863,80
10 109.0ek.20 142016,25
11 |10.02K.20 136020,25
17 |11.gek.20 135108,10
132 |12.0eKk.20 134895,00
14 |13.0ek.20 132519,80
15 |14.0ek.20 131609,50
16 |15.0ek.20 13154720
7 |16.0ek.20 130818,05
12 |17.0ek.20 129095,90
19 |18.0ek.20 127482,20
2p |19.42k.20 128386,75
21 |20.0ek.20 128528,25
22 (21.0eK.20
23 |22.0eK.20
24 [23.02K.20

wd
=n



23.

24,

BrImoHUTE JTOKanu3anuio KOpHEW ypaBHeHHs ¢ momombio Excel. Haiitm xopeHb ypaBHEHUsS C
tounocThsio 0,000001 MeTomoM moIoBHHHOIO AeneHus B Excel.

(x+3)cosz =1

Pemmmte ontumuzanuMoHHyro 3amady. Jns pemieHds JaHHOM 3ajayd  HEOoOXOAMMO HCIIOJB30BaTh
HazcTpoiiky «Ilouck pemenusi» B Excel. @upma mpous3BoauT ABe MoAelrd A U B cOOpHBIX KHIKHBIX
noyiok. VX MpOM3BOJCTBO OTrPAaHUYEHO HAJUYHEM CHIPbSI (BBICOKOKAYECTBEHHBIX JIOCOK) U
BpEMEHEM MalIMHHOW 00paboTKu. i KaX10ro u3nenus Mojaenu A tpedyercs 3 M’ J0COK, a JuIs
w3aenust Moxenu B — 4 Mm% @upma MOXET MOJy4aTh OT CBOMX MOCTAaBIIMKOB 10 1700 M’ JIOCOK B
Hepenmto. Jlna kaxaoro uzgenus moaenu A TpeOyercs 12 MUH MalmIMHHOTO BPEMEHHU, a s
m3genuss mojenu B — 30 muH. B Henenro moxHO ucnons3oBath 160 4. MAaIMHHOTO BPEMEHMU.
CKOJBKO M3AENUN KaxA0W MOJIEIH CIeNyeT BBITYCKAaTh (PUPME B HEAEIIO, €ClId Kaxa0e U3Jeine
MOJIeJN A MPUHOCHT 2 JOJUI. MPUOBLIH, a Kaxkaoe uzaenue Mmoaenu B — 4 non. npubsumn?

[Ipumep BapuaHTa 3aJaHUIi HA 3a4eT:

Bapnasnr 5

1. BRIMOJHATH JOKAJH3ANHI KOpPHeH YpaBHeHHA ¢ moMombio Excel
HaliTH KopeHb YpaBHeHHA ¢ TodHocThi0 0,000001 meTodOM
KacATe/ILHEBIX B Python.

¥ .
rccos2xr = —1;

2. PemIATh CHCTeMY JJHHEHHLIX YPaBHeHHH MATPHIHBIM CIOCOGOM
2,923.x, +0,220 - x, + 0,159 x, + 0,328 - x, = 0,605
0363-x, +4,123-x, + 0,268 - x, + 0327 -x, =0,496
0,169 x, +0,271-x, +3.906-x, + 0,295 x, = 0,590
0,241-x, +0319-x, + 0,257 - x, + 3,862 - x, = 0,896.
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