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1 ITACIIOPT ®OHJJA OLIEHOYHLIX CPEJCTB I1O VYEBHOM JUCHUITIIMHE
1.1. O01ue moJI0KEeHu A

®onn omneHounbix cpeacte  (POC) mnpegHa3HauyeH IS KOHTPOJIA W OICHKH
00pa30BaTENbHBIX JOCTHXEHUH OOYdYaIOLIMXCs, OCBOMBIIMX MPOrpaMMy y4eOHOM IUCIUIIINHBI
OIL.10 «YucneHHble METOABD. YUEOHBIM IIAHOM IPEAYCMOTPEHA MPOMEXKYTOUHASI aTTECTAIIHS
B popme nudpepeHIIPOBAHHOTO 3a4eTa

@®OC pa3paboTaH Ha OCHOBAHUHU MPOTPAMMBI TOJTOTOBKH CHEIMAIHNCTA CPETHETO 3BEHA
no cnenuansHoctu 09.02.07 MHpOpManOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2 Pe3yabTaThbl OCBOEHHSI JMCUHMILIMHBI, MOAJexKaNINe NMpoBepke B xoxe
aTTecTallid M0 JAUCHUUIUITMHE OCYIIECTBIISCTCS IPOBEpKA CICAYIONMX YMEHHH, 3HaHWA H
dbopMupoBaHUs 00IUX U TPO(HECCUOHATHEHBIX KOMIIETCHIIUH.

Pe3yabTarsl 00y4yeHus OcHoOBHBbIE MmoKa3areJiu
(ymenwust, 3HAHHST) OLICHKH Pe3y/IbTATOB

¥Y.1 Hcnonp3oBaTh OCHOBHBIE YHCIIEHHBIE METOBI| Y CTHBIM OIPOC, TECTUPOBAHUE,

CIICHUC 3a1a4
PEIICHNA MAaTEMATUYCCKUX 3a1a4. P

¥Y.2 BuiOuparh onTUManbHBIA YUCICHHBIA METOM IS
YCTHBIN onpoc, TECTUPOBAHUE,

pelIeHus MOCTaBJICHHOM 3aJauH.
peuieHue 3aaa4y

¥Y.3 JlaBatb MareMaTH4YECKUE  XapaKTEPUCTHUKHU

TOYHOCTH UCXOAHOW WH(OpMAIK U OIICHUBATH VCTHBIH ONPOC, TECTUPOBAHHE
2 b

TOYHOCTH MOJTYYEHHOTO YUCIEHHOTO PELIECHUS. PCIICHNE 337129

V.4 PazpabatbeIBaTh aJITOPUTMBI U IPOTPAMMBI JIJIS
pelIeHNs BBIYUCIUTENbHBIX 3a]1a4, yUYUThIBAsI YCTHBI ONpoC, TECTHPOBAHNE
b b

HEOOXOJMMYI0 TOYHOCTH MOIYYIaeMOT0 Pe3yIbTara. PCHICHUE 3a/1aq

3.1 Meroasl  XpaHeHUsT  4YUCEl B MaMATH | Y CTHBINA OMPOC, TECTUPOBAHHUE,
. BBITIOJTHEHUE UHIUBUIYaTbHBIX
SJICKTPOHHOBBIYHUCIUTCIIBHON  MAalllMHBL (z:anee — o o

3aJlaHuM Pa3InYHON CII0KHOCTH.

OBM) u pAeicTBUA Haa HUMH, OIEHKY TOYHOCTH

BBIYHCIICHHH.
3.2 Metozbl penieHus OCHOBHBIX MAaTEMATUYECKUX O11leHKa OTBETOB B XOJ€
b IBPUCTHUECKOI Oecepl,
3a1a4 — HHTerpupoBanusi, 1udepeHupOBaAHN
)i pup i peHInp 5 TecTHPOBa-




PCHUC ICHUA JIMHEWHBIX U TPAHCUHCHACHTHBIX

YpPaBHEHUU U CHUCTEM ypaBHEHUH ¢ moMousio IBM.

Kon HauMeHoBaHUE KOMIIETEHIIUN

OK 1. Br16upats criocoOsblI pemieHus 3a1a4d npo(ecCHOHANbHOM NesTeTbHOCTH

IMPUMCHHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAaM;

OK 2. Hcnonb30BaTh COBpEMEHHBIE CPEICTBA IOMCKA, aHATIN3a U MHTEPIPETALUU
uHpOpMaLKU 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JUIS BBITIOJIHEHUS 3a/1a4
npohecCHOHALHOM IS TEIILHOCTH;

OK 3 [TnaHupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U TUYHOCTHOE
pa3BUTHE, IPEANPUHIMATEIBCKYIO IEATEIBHOCTh B MpodeccHoHanbHoi chepe,
UCIIOJIb30BaTh 3HAHUA 110 (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX

CUTYaLUAX;
OK 4. D¢ heKTUBHO B3aMMO/ICHCTBOBATh U Pa00TATh B KOJIJIEKTUBE M KOMAH/IC;
OK 5. OcymecTBISITh YCTHYIO M MUCBMEHHYI0O KOMMYHHKAIIMIO Ha TOCY1apCTBEHHOM

s3pike Poccutickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO
KOHTEKCTa;

OK 9. [Top30BaThCs MpodecCHOHATBHOM IOKYMEHTAIMEH Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.);

[1K 4.1. OcymiecTBasTh HHCTAJUIINIO, HACTPOUKY U 0OCITYKUBaHHUE MMPOTPAMMHOTO
obecrnieueHus

[1K 4.2. OcymiecTBasTh U3MEPEHHS SKCIUTYaTallMOHHBIX XapaKTEPUCTUK MPOTPaMMHOTO obecrie-
YEHUS] KOMITBIOTEPHBIX CUCTEM.

1.3 KpuTepun oleHKH 3HAHUH U YMEHUI

bunet na muddepeHMpoBaHHBIN 3a4eT UM HA SK3aMEH COCTOUT U3 MSTH BOIIPOCOB.

OI.[GHKa «OTJIMYHO» CTABUTCA IIPU IMOJTHOM OTBCTC HA 61/I.H€T. Bo3MoxxHbBI OJHa — IBC
HCTOYHOCTH ITPHU OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIAIKAX, KOTOPBIC CTYJACHT
JIETKO MCIPABUJI IO 3aMEUYaHUIO IIPEroaaBaTess.

OI.[GHKa «XOpOUIO» CTABUTCA, €CJIU CTYACHT OTBETUII Ha BECH OuJIeT ¢ HEOOIBIINMHU
OIIMOKAMH HITH HEA0YETaMu, JIETKO MCIIPABIIEHHBIE [0 3aMEYaHHUIO MPENoJaBaTels.

OrneHka «yI0BIETBOPUTENBHOY» CTABUTCS, €CIIU HEMOJIHO WIIM HEMOCIeA0BaTEIbHO

PACKPBITO COACPIKAaHUEC MATCpUaJid, HO ITOKAa3aHO 06mee IOHUMAaHUC BOIIPOCa, JOIMYIICHBI




OLIMOKH B OTIPE/ICIICHUH MOHATUI; CTYJCHT HE CIPaBUIICS C IPUMEHEHUEM TEOPUH B HOBOH

CUTyalllH IIPH BBIIIOJTHCHHUH ITPAKTUYCCKOI'O 3aJIaHUA.

OHCHKa «HE YAOBJICTBOPUTCIIBHO» CTABUTCA, €CJIU HE PACKPBITO OCHOBHOC COACPKAHUEC

y4eOHOT0 MaTepuana; JOMyIIeHbl OMMOKH B ONPEICIICHUH TOHATUHN, TIPU UCTIOTIB30BAHUU

MaTeMaTHU4eCKON TEPMUHOJIOTHH, B pPUCYHKaX, YepTexax WK rpadukax, B BBIKJIAIKaX, KOTOPbIE

HE UCIHIPABJICHBI ITOCJIC HECKOJbKHUX HABOAAIINX BOIIPOCOB IPEIIOAaBaTECIIA.

[IIkana omeHKN 00pa30BaTENBHBIX JOCTHKEHUI

Onenka ypoBHS IOATOTOBKU
[IpoueHT pe3yabTaTUBHOCTH (MPaBUIBHBIX
OTBETOB) .
Oay (OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOPOILIO

70 +79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEY/IOBJIETBOPUTEIHHO

OLIEHOYHBIE MATEPUAJIbI

OTKpBITBIE BOIIPOCHI (C MPaBUIBHBIMHA OTBETaMH )

Howmep
3a/1aHus

Coneprxanue Bompoca

IIpaBunbHbI OTBET Komnerenuu
s

1.

Kakoii siisiercst Oyner nudpa 4 B uucine 1,234 + 0,003

COMHUTEIBLHOM OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2

Benuuuna, onpezaensemast pa3HULIEH MEXTy pe3yJIbTaTOM
W3MEPEHUs X ¥ HICTUHHBIM 3HaYCHUEM H3MEPseMOi BEITMYNHBI Xo
Ax =|x - x,| Ha3bIBaeTCA

a0CoII0THOM OK 01, OK

MOTPEITHOCTHIO 02, OK 03,

U3MEepeHus OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2

Bennuuna 8 paBHad OTHOLICHUIO a0CcoIOTHOI MOTpeIIHOCTU
HU3MEPCHUA K PE3YJIbTATy UBMCPCHUS, HA3bIBACTCS

OTHOCHUTEJIbHOU OK 01, OK

MOTPEIIHOCThIO 02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2




Kaxk Ha3piBaroTcs Bce mudphl YnCiIa, HAaYUHAS C TIEPBOH HEHYJICBOU
clieBa.

3Havammmu nudpamMu

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
42

Kaxk HaspIBaeTCs 3aMeHA YKCIIA a YUCIOM b ¢ MEHBIINM
KOJIMYECCTBOM 3HaAYaAIIUX IlI/I(i)p.

OKPYIJICHUEM

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

Kak Ha3bIBaeTcst 3Haualas nudpa npubImKeHHOTO YUCia, eCin
a0COJIFOTHAsSI OTPEIIHOCTh 3TOTO YUCIa HE IPEBOCXOIUT
MOJIOBUHBI €IMHUILIBI Pa3psiaa, B KOTOPOM CTOMT 3Ta udpa (B
Y3KOM CMBICTIE) WII €IUHHIEI pa3psiaa (B MIHPOKOM CMBICTIE).

BEepHOLN

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

Yucno X = 7,3344, Bce uupbl KOTOPOTO BEPHBI B CTPOI'OM
CMBICIIE, OKPYTJIMTE JI0 TPEX 3HAYaIIuX Hudp.

0,044

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

Crroco6 HaxOXICHUS IPOMEKYTOYHBIX 3HAYCHNH BETMYHNHBI TIO
AMEIOIIEeMYCs AUCKPETHOMY HaOOpy M3BECTHBIX 3HAUCHUIT
HA3bIBACTCS

UHTCPIOJIAINA

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

Berrunciienue 3HaueHUN Ta0NMYHO 3aJaHHON (DYHKIIUU 32
npeaenamMu Iuana3oHa 3Ha4eHUH apryMeHTa, OTPaXKeHHOTO B
TabIuIle, Ha3bIBACTCS

OKCTpanojduus

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, IK
42

10.

a = 2,91385, A=0,0097. B uucne a BepHBI B IIUPOKOM CMBICIIE
Pl

29,1

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

1.

OnpenenuTs npeaeabHy0 abCOMOTHYIO IOTPEIIHOCTE YHCIIa
a = 3,14, 3aMEeHSIOIIETO YHCIIO TT

0,001

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
42

12.

YTo MOKHO HCIIOIH30BaTh B KAUECTBE IVIaIKOH MHTEPHOIUPYIOIIECH
($yHKIMH, ecin He TpeOyeTcs ee BBICOKas CTeNeHb?

CIUTaliH

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

13.

Kaxk Ha3piBaeTcst MeTO 1, pa3pabOTaHHBIN TSI CHCTEM C MATPHIICH,
COCTOSIIEN B OCHOBHOM U3 HYJIEH, HEHYJIEBBIE 3JIEMEHThI KOTOPOI
PAacIIONIOKEHBI TOJIBKO Ha TTIABHOM THArOHAIH U Ha ABYX JIMHUSX
BJIOJIb HEE

MECTOJ IPOTOHKH

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
42

14.

Kakue MOTpCIIHOCTU MOTYT HapacTaThb B IPOLIECCE BBIUMCIICHUI?

TOTPEIIHOCTH
OKpYIJICHUS

OK 01, OK
02, OK 03,




OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

15.

Kakoii MeTo 1 cOCTOUT B TOM, 4TOOBI 3aMEHHUTH Y’ B OOBIKHOBEHHOM
muddepeHnnaNsHOM ypaBHEHUH IIEPBOTo nopsiika Buaa y' = f(x, y)
ee anmnpokcumanuei?

Meroa Ditnepa

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

16.

Yto mpencranisieT co00H pacdeT cepur BApUAHTOB TSl Pa3TUIHBIX
MaTeMaTHYECKUX MOJEJIEH

BBIYUCITUTEIIHHBII
SKCIEPUMEHT

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

17.

YTo IPOUCXOUT C BEIUYNHON TOTPELIHOCTH IIPH YAAJICHUH OT
Kpaes?

YMEHBIIACTCA

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
42

18.

Pewmnts Metonom ["aycca cucreMy JIMHEHHBIX anreOpandecKux
ypaBHEHHH 3alaHHBIX MaTPHILEH JI€BOH 4acTH U CTOJIOLOM
CBOOOTHBIX WICHOB. B 0TBEeTE yKa3aTh CyMMy KOpHEH.

127

7327

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

19.

B Mero/ie MOJOBUHHOTO JCJICHHS JIJIsl OTIPEIeICHUS
MPUOJIMHKEHHOTO 3HAaYeHUE KOPHS X Ha oTpe3ke [a; b] mpumenseTcs

¢dopmyia

x=(a-b)2

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
42

20.

Kak nnaue Ha3biBaeTcs METOA IMOJJOBUHHOI'O OCICHUA

METOJT JUXOTOMUH)

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2

Tect (¢ NpaBUIBHBIMH OTBETAMH )

Howmep
3a/IaHHs

Coneprxanue Bompoca

IIpaBunbHBINA OTBET

KommereHmus

1.

Kakoii MeTo/1 MCTI0JIb3yeTCs AJIsl MPUOIMIKSHHOTO BEIYUCICHUS
KOpPHS YpaBHEHUS?
a) METOJ JIeNieHHs OTPEe3Ka MOoIoJiaM

b) Meron HaMMEHBIIMX KBaJIPATOB
c) Meron Diepa
d) MeTox MPOCTHIX UTEpannit

a)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09,
K 4.1, 11K 4.2




2. Kaxoii MeTo ipeTHa3HaYeH JIJIs1 YUCICHHOTO HHTETPUPOBAHUS c) OK 01, OK 02,
¢byHKIAN? OK 03, OK 04,
a) METOJ CETOK OK 05, OK 09,
b) wmeron PuGonauun 11K 4.1, 11K 4.2
C) METOJ Tparmennui
d) wmeron I'aycca
3. Kakoil MeTo ucnonbp3yercs Amsl peleHHs CUCTEM JIMHEMHBIX d) OK 01, OK 02,
ypaBHEHUI? OK 03, OK 04,
a) METOJ CpeAHUX KBaJpaToB OK 05, OK 09,
b) wmerox aycca K 4.1, 1IK 4.2
c¢) wmeron Pynre-KyTTsl
d) wmeron 3etigens
4, Kakoit MeToq mpuMeHseTCs I MHTEPIOISIIUH (yHKIHiA? d) OK 01, OK 02,
a) MeToJ OMCEKITUI OK 03, OK 04,
b) Merox Tpaneuuit OK 05, OK 09,
C) METOJ IPOCTBIX UTepaLnit [IK 4.1, 11K 4.2
d) Meronm HAaMMEHBIIUX KBAJPATOB
5. Kakoit MeTon Hax0XIeHIs KOPHEH ypaBHEHUS OCHOBAH Ha c) OK 01, OK 02,
MTONCKE U3MEHEHHS 3HaKa (PYHKINH B 3aJaHHBIX HHTEPBaIax? OK 03, OK 04,
a) MeToJ XOpHa OK 05, OK 09,
b) MeTox HBIOTOHA IIK 4.1,1IK 4.2
C) METOJ NOJOBUHHOTO JICICHUS
d) wMerox KacaTeIbHBIX
6. [Tudpa uncna HazpiBaeTCs BEpHOH (B IIMPOKOM CMBICIIE), €CIIU a) OK 01, OK 02,
a0COJIFOTHAS MOTPEITHOCTh ATOTO YHCIIA HE MIPEBOCXOAUT OK 03, OK 04,
paspsizia, B KOTOPOM CTOUT Iupa OK 05, OK 09,
a) CAMHUIIBI, I1IK 4.1, 11K 4.2
b) ndecsaTka;
C) COTHH;
d) THICSIYM.
7. nudpamMu ducIia SIBISIOTCS BCe MUPPHI B €T0 d) OK 01, OK 02,
MIPABUJIBHO 3aIMCH, HAYKWHAS C TICPBOIl HEHYJICBOI CIicBa. 8§ gga 8§ gga
a) TpaBWIBHBIMU, K 4. 1” K 4. é
b) BepHbIMY;
C) COMHHTEILHBIMH;
d) 3Havammmm.
8. Wrepamus — 3710 .... a) OK 01, OK 02,
a) IloBropenne. Pe3ynbTaT MOBTOPHOTO MPAMEHEHHS OK 03, OK 04,
KaKoH—1100 MaTeMaTHYECKOH ONEepalliH. OK 05, OK 09,
b) 3aMeHa OTHUX MaTeMaTHYCCKUX OOBEKTOB IPYTHMHU, B [IK 4.1, TIK 4.2
TOM WJIA UHOM CMBICTIC OJIM3KUM K UCXOTHBIM.
¢) Ywucno, m3obpaxaeMoe eUHUICH U 18 HysIMH
d) IIpomomxenue QyHKIMH, TPUHAICKAICH 38 JaHHOMY
KJIacCy, 3a IpeJielibl € 00JIaCTH OTpeIeNIeHNUSI.
9. WHaTepnionsinyst ObIBaeT:. ... .. b) OK 01, OK 02,
a) Kycounas u nokanbHas OK 03, OK 04,
b) JlokanbHas u roGanbHas OK 05, OK 09,
¢) Kycounas u anpuopHas [K 4.1, TIK 4.2
d) MakcumanbpHas M MUHAMATbHAs
10. B uyem BeIpaxkaetcss 0OBIYHO OTHOCHTENbHAS TIOTPEITHOCTh? a) OK 01, OK 02,
a) B npoueHrax (%) 85 ggs 85 ggs
o0 E E
b) B mpouenTax Ha exuHUIy (%/en.) ITK 4.1, TIK 4.2

¢) B IITyKax (mrT)
d) Bx(X)




11. MeTo1 TO3BOJISIONINN TIOTYYUTh KOPHU CHCTEMBI C 3aIaHHOM b) OK 01, OK 02,
TOYHOCTBIO TIYTEM CXOJISIINXCST OECKOHETHBIX MPOIIECCOB OK 03, OK 04,
a) TOYHBIA METOJ OK 05, OK 09,
b) wuTepanMOHHBIA METO K 4.1, 11K 4.2
¢) wmerox 3enaens
d) oTHOCHTENBHBII METO
12. B uewm 3akioyaetcs 3a1a4a OTAENICHUs KOPHENH? b) OK 01, OK 02,
a) B yCTaHOBJICHHH KOJIMYECTBA KOPHEit 8§ 82, 8§ 8‘9‘,
b) B ycraHOBJIECHHU KOJTHYCCTBA KUOpHeI/I, a TaKxe HanboJee K 4. 1” IIK 4.5
TECHBIX IPOMEKYTKOB, KOKIBIH U3 KOTOPBIX COMCPKHUT
TOJILKO OJIMH KOPEHb.
c) B ycranoBieHUH KOPHS PEIICHUS YPaBHEHUS
d) B Ha3HaYCHHMHU KOJUYCCTBA KOPHEH
13. UYro 3T0 32 hopmyna a) OK 01, OK 02,
a) ¢opmyna Hetorona - JleitGuuma 8§ 82, 8§ 8‘9‘,
b) dopmyna Herorona - Koreca K 4. 1” K 4'5
c) ¢opmymna Cummcona
d) dopmyIsl He cylecTByeT
14. [MorpemuocTs 00ycnoBIeHAa HEOOXOIUMOCTHIO BBITIOTHEHHUS c) OK 01, OK 02,
apupMETHUECKHUX OTEPAIVA HaJl YACITAMH, YCECUEHHBIMU 10 OK 03, OK 04,
KOJIMYECTBA Pa3psIOB, 3aBUCSIIETO OT MPUMEHIEMOM OK 05, OK 09,
BBIYHMCIIMTEILHON TEXHUKH, ITO 11K 4.1,1IK 4.2
a) HeyCTpaHHMas MOTPEIIHOCTh
b) morpemHoCTh MeTO A
C) BBIYHCIHUTENIBHAS OTPEITHOCTh
d) pe3ynpTHpYOIIAs MOTPEIIHOCTh
15. AGCoIIoTHAs MOTPEITHOCTD OKPYIJICHHUS ¢ M30bITKOM uncia 1,8 b) OK 01, OK 02,
JI0 LIETIBIX YHCETI paBHA OK 03, OK 04,
a) 0 OK 05, OK 09,
b) 0,2 1K 4.1, 11K 4.2
c) -0,2
d) 0,1
16. WnaTepnonsiunoHHblii MHOTOWIEH Jlarpamxka s GyHKInH, c) OK 01, OK 02,
3aJaHHOM TaOIHIE OK 03, OK 04,
X 1 134 OK 05, OK 09,
fix) |12 14 |6 K 4.1, 11K 4.2
a) Ls(x)=x>+x*+4
b) Li(x) = 12x3+4x>+6x
c) La(x)=2x>12x+22
d) Lax)=x%*4x+10
17. Wurepnonsiumst  CTaHIApTHO INPOU3BOAMTCS  MHOTOYIEHaMH, | b) OK 01, OK 02,
CTENEeHb KOTOPBIX Ha MEHBIIIE YUCIIa Y3IIOB. OK 03, OK 04,
a) mnopsAnok n-1 OK 05, OK 09,
C) TOpSIOK N
d) monoBuny
18. Merton MOCJIeI0BATEILHOTO HUCKITFOUEHUS [IEPEeMEHHBIX | a) OK 01, OK 02,
HAa3bIBACTCS OK 03, OK 04,
a) w™erox ['aycca OK 05, OK 09,
b) Meton 3eitnens 11K 4.1, 11K 4.2
C) METOJ UTepanui
d) Meronm mporoHku
19. Ecmm  ¢ysxmus  f(x) mnpencraBiser coboii MHOTOWIEH, TO | b) OK 01, OK 02,
ypaBHeHHE f(x)=0 Ha3bIBaeTCS OK 03, OK 04,
a) TpaHCIECHICHTHBIM OK 05, OK 09,
K 4.1, 11K 4.2

b) anreGpamueckum
C) JMHEWHBIM
d) xKoMOMHHpPOBAHHBIM




20. OTaennTh KOPeHb ypaBHEHUS COS(X) = 2X b) OK 01, OK 02,
a) [-1;1] OK 03, OK 04,
b) [0;1] OK 05, OK 09,
o [1:2] IIK 4.1, TIK 4.2
d) [2:3]
2 CTPYKTYPA U IEPEYEHDb KOHTPOJIBHO-OIIEHOYHBIX
MATEPHUAJIOB (nJs1 Tekyliero KOHTPOJIs)
Bonpocel 1 3aganus Kon
2.1 Ilepeuenv meopemuueckux 60npPoco8 K IK3amMeny
1. TlpuGnmkeHHBIC YUCTA U JEHCTBUS HAJT HUMH. V1-V4,
2. TlpubnmxeHHbIe 3HaUCHUS. AOCOIIOTHAS M OTHOCUTEIbHAS OTPEIIHOCTb. 31,32
Bepnbie u 3Havamume mudpol.
3. IlpencraBnenue uncen B OBM. Boruncnenue norpemHocTeit
apu(pMETHYECKUX ACHCTBHI.
4. VYder morpemHocTeil BHIYNCICHUH 10 3a1aHHON Gopmyie. Beruncnenus mo
mpaBWIaM nojcyera nudp.
5. BbIUHCIEHHS CO CTPOTUM YUETOM MPEACIIbHBIX a0COTIOTHBIX
MOTPENTHOCTEH.
6. BpruucieHus no METoay rpaHull.
7. OtpeneHue U yTOYHEHHE KOPHS YPaBHEHHUS METOAOM IIOJOBUHHOTO
JCIICHU.
8. Meroa npocToil urepanuu Uisl pelIeHNs] ypaBHEHNH.
9. HaxoxneHue KOpHs ypaBHEHHsI METO/I0M KacaTelIbHbIX.
10. HaxoxieHne KOpHsl ypaBHEHHsI METOJIOM XOP/.
11. HaxoxneHne KOpHsl ypaBHEHHsI METOJIOM XOPJ M KacaTeIbHBIX.
12. Pemienne cuctem TUHEHHBIX anreOpanyeckux ypapHeHui (CJIAY)
yuciaeHHbIMU MeTogamu. Merton ["aycca.
13. MeTtox IpoCTOi UTepaIiy Uil CUCTEMBI JIMHEHHBIX alreOpanyecKux
ypaBHeHuil (CJIAY).
14. MaTeprionsiiMOHHBIA MHOTO4JIEH Jlarpanxa.
15. IlepBas unrepnonsuonHas Gopmyna HeroToHa.
16. Bropast untepnonsiuonHas gopmyna HeroToHa.
17. DxcTpanonupoBanue GyHKINH.
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18. Uucnennoe nnrerpupoBanue. Keaaparypusie hpopmynsl Hetorona-Koreca.

19. Yucnennoe unTerpupoBanue. Gopmyibl Tpaneuuii.

20. Yucnennoe unrerpupoanue. @opmyna CummncoHa.

21. UucneHHsle METOABI PEIICHUST OOBIKHOBEHHBIX TH(HepeHITNaTbHBIX
ypaBHeHu. Meton Diinepa.

22. YucneHHbIE METO/IbI PelIeHUs OOBIKHOBEHHBIX JU(GepeHIINATbHBIX
ypaBHeHuil. Meton Pynre-Kyrra.

23. YucneHHOe peleHue 3a1a4 ONTUMU3ALNN.

24. Tlonck MuHIMYMa (DYHKIIUU OJJHOU TiepeMeHHOi. 25. [Touck MuHnMyMa

(YHKIMH MHOTHX ITEPEMEHHBIX.

2.2 Tunoevie npakmuueckue 3a0anusn K IK3aMeHy

1. CocTaBbTe IpOrpaMMy MHTETpHpOBaHus M0 Gpopmyse CUMIICOHA C UCTIOIb-

V1-V4,
31,32

30BAHUCM OLCHKH TOYHOCTH MCTOAOM IMOBTOPHOTO CHCTA.

2. Oynkuus y O O1 x 2™ uMeet eTMHCTBEHHBI MUHUMYM Ha oTpeske [0; 5].

Haiinute ero MeToIoM THXOTOMHH ¢ TOYHOCTBIO 10 1-107. 0455

sin( )x

O

3. Jlan wmuterpan I O o

unTerpana I o popmysie Tpanenuit 1 CUMIICOHA C TOYHOCTHIO 10 1073,

4. Pemmute metomom Ditnepa nuddepennnanbaoe ypapaenue y ' 0 cos y 0 3x ¢

x . Halimute mpuOnmKkeHHOE 3HAYCHHE




HavabHBIM 3HaYeHHEM )(0) O 1,3 Ha otpeske [0; 1], mpunss mar h=0,2.

Yrounute kopenb ypaBHeHus sin(2 )x 0 In(x) O 0 meTomom mMoJI0BHHHOTO

nenenus Ha otpeske [1,3; 1,5] ¢ TouHOCTHIO 10 1-10%.

dx

Borancnure unterpan / 0 1[0 x:2mo ¢opmyne Cumncona, pa3zienus

oTpe-
30K [0; 1] Ha 10 paBHbIX yacTeil. OLIEHUTE MOTPEIIHOCTh BEIYMCICHUM.

Oynkrus y O O1 x €2 umeer enMHCTBEHHBI MUHUMYM Ha oTpeske [0; 5].

Haiinute ero MeTooM 3010TOT0 CEUEHHS ¢ TOYHOCTBIO 10 1-107.

B pesynbrare MmATHKpaTHBIX W3MEPEHHH MepHoja KoJieOaHWW MasTHHKA
CTYIEHT TMOJy4Yms pe3ynbTarel (B cekyHmax): 4,8; 5; 49; 48 u 5.
OCHOBBIBasICh Ha ITHX pe3yJbTaTaX YCTAHOBHUTE HAUIYUIIEE MPUOIMIKEHIE
3HAUEHUs TIEpUOJa W €ro TPaHUIBI aOCONIOTHOM U OTHOCUTEILHOMN
MOTPEIIHOCTE.

B pesynbrate wu3MEpeHHS JIMHBI CTOJIA JIMHEUKONW CaHTUMETPOBBIMHU
ACJIICHUAMHU  YCTAHOBJICHO, 4YTO 3HAUCHUC JUIMHBI HAXOOUTCA MCKIAY
neneHusMu 99 u 100 cm. YkaxuTe rpaHuIlbl a0COFOTHON U OTHOCUTEIBHOM
NOTPEIIHOCTe 3HAuYeHUH MAJIUHBL, €CIIM 3a Hauiydllee MNpUOIHKEeHHEe
IPUHATO €€ cpeiHee 3HaueHue 99,5 cum.

. Hana dbynkuwms, 3aganHas TabIuIen

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

7,27 7,72 7,89 7 74 7,2 76,23 4,79

1.

12.

13.

Brruncnute 3HaueHne 3Toi QyHKIHUU B TOUKE 2,6, UCTIONB3YS CXEMY PYYHBIX
BBIYHCIICHHUH 110 MHTEPIONSAIMOHHON opmynie HproToHa.
CocrtaBpTe mpOrpaMMy HUHTETpUpOBaHUS 10 ¢dopMylie Tpamenuii c

HCIIOJIb30BAHHUECM OLICHKHU TOYHOCTHU METOJOM ITOBTOPHOT'O CUCTA.

YTounute KopeHb ypaBHeHus sin(2 )x O In(x) O 0 meromom mpocroit

utepanuu Ha otpeske [1,3; 1,5] ¢ TouHocThIO 10 1-10*.

dx
l

Boraucnure wHTerpan / 0 1 [ x2 mo ¢gopmyne Tpamenuid, pa3aeinuB

OTpPE30K




[0; 1] Ha 5 paBHBIX yacTeil. OLEHUTE NOTPEIIHOCTh BHIUUCICHUH.

14. Jlana ¢pyHKims, 3aganHas Tadbmumei

X 0,12 2,32 2,83 4,57 6,39

y -4,29 0,38 2,93 3,72 1,23

Beruucnure 3HadyeHwe 31O (QyHKIMH B TOUke 1,36, UCIONB3ys cxeMy
PYYHBIX BeIUKCICHUH 110 popmyie Jlarpanka.

15. Tlpou3BenuTe yKa3aHHbBIE NEHCTBUS U ONPEACTUTE a0COMIOTHBIC U
OTHOCHUTEIIbHBIE MTOTPEIIHOCTH PE3yIbTaTOB (MCXOIHBIEC YHCIIa 3aJaHbl
BEPHBIMH B CTPOT'OM CMBbICTIE ITUppamMu):

a) 24,3709,18;
0) 18,4370 24,9;

6) 0,65 19840
2) 8124.6/2,9

16. Pemnre cucreMy ypaBHEHUI

O 2x:05x:0x;002;
o

02x,01,2x,0 4,3x:0 O1,1; DEI6x1 O 3,3x;0 2x;0 00,7. 0 meTonom
MPOCTOM UTEPAILUK C MOMOILBIO porpamMmel 1t OBM.

2.3 Tunoegvie dunemot 011 n0020moseKu K oughgpepenyuposannomy
3auemy/IK3ameny (no memam)
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Tema 1. Di1eMeHTHI TEOPHH MOTPELIHOCTEN
BapuanTt 1

g

1. Omnpenenutb Kakoe U3 PaBEHCTB 73/IZI 2,33; 42 0 6,48 TouHee.

2. OKpyruTh COMHHUTENBbHBIE HHGPH uuciaa 3,485200,0047 , ocTaBHB

BCPHBIC 3HAKU:

a) B Y3KOM CMBICIIC;
0) B IIUPOKOM CMBICIIE.
OHpe,Z[G.HI/ITB MMpCaACIILHBIC a6CO.HIOTHyIO U OTHOCHUTCJIIbHYIO MMOTPCIIHOCTH
pe3yibTaTa.

3. Haiith mnpenenpHble aOCOMIOTHYIO W OTHOCUTENBHYIO IOTPEIIHOCTH
ymncina245,67, €Il OH UMEET TOJILKO BEpHBIC ITU(DPHI: 1) B y3KOM CMBICIIE;

2) B IUPOKOM CMBICIIC.

4. BbIYMCTUTH U ONPENETUTh Mpe/ieibHble a0COMIOTHYIO U OTHOCUTEIBHYIO

MOrPEMIHOCTH pe3yibTara. lcxoqnoe Beipaxenue, X O —D[ 3D . ,
rae
mab
cal

5,1400,005,5+02,4400,006,c07,200,07,m07,800,05.

5. BblUMCINUTE U ONPEENUTH MPEaeIbHbIC A0COMIOTHYIO U OTHOCUTEIHHYIO
MOTPELIHOCTH pe3yibTaTa, MoJIb3ysCh 001Iel (HopMyI0i NOTPEIIHOCTH:

V1-V4,
31,32
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1) B y3KOM cMBIcTe; 2) B IUPOKOM cMbIciie. McxomHoe BeIpakeHue,

lgm a \/T

X0 (ca O):2 , 1O a05,1400,005, 5»02,4400,006,

c07,200,07,m07,800,05.

Bapuanr 2

1.

OrnpenenuTb Kakoe U3 paBEHCTB 21£ 0 0,724; S{E 9,11 TouHEE.

Okpyriuth coMHUTENbHBIE HHUGPH uncia 0,4865200,0089 , ocraBuB

BCPHBLIC 3HAKH!

a) B Y3KOM CMBICIIC;

0) B IIUPOKOM CMBICJIE.

Onpenenutsd npeaenbHble a0COTIOTHYIO U OTHOCUTEIBHYIO TIOTPEIIHOCTH
pe3yJbTara.

Haiitu mpenenbHbie aOCONIOTHYIO W OTHOCHUTEIBHYIO TTOTPEITHOCTH
yucna 2,6087, eclii OH HMMEET TOJbKO BepHbIe IU(PHL: 1) B y3kOoM

CMBICJIE; 2) B IIUPOKOM CMBICIIE.

Brraucaute u OIPCACIUTL NPCACIBHBIC aGCOHIOTHYIO U OTHOCUTCIIbHYIO

32 OO0,
MOTPEIIHOCTH pe3yapTara. FicxoaHoe Beipaxkenue, X 0 ¢ ,

rac

mab

a03,8500,01,5020,1800,002,c02,0400,01,»07,200,07.

BeraucnuTe U onpeenuTh npeaenbHbie a0COMIOTHYIO M OTHOCUTEIILHYIO
MOTPEIIHOCTH pe3yibTara, MoJib3ysach o0meld (Gopmysnol MOrpenHoCcTH:
1) B y3k0oM cMbicie; 2) B LIMPOKOM cMbiciie. McxoHoe BeipaxkeHue,

xg Ve 0% ean 3850 001,50 20,180 0,002, c0 2,04
00,01, mab
m07,200,07.
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Tema 1. Di1eMeHTHI TEOPUH MOTPELIHOCTEN
BapuanTt 1
1. Kak opopMIISIFOTCS] BBIYUCIIEHHUS CO CTPOTHM YUETOM MPEeNIbHbBIX

MOTPEITHOCTEH MPHU MOOTIEPAIMOHHOM yUeTe OIMUO0K?

2. IlpomsBenure yka3zaHHBIC EHCTBUS M ONIPEACIIUTE AOCOMIOTHBIC U

OTHOCHUTCIIBHBIC IMOTPEITHOCTH PE3YJILTATOB!:

a) 24,100,037;
6) 24,1 10,038;

6) 0,65 19,084
2) 8124,6/2,8

3. HcxonHble 3HaUeHUs apryMEHTa 3aaHbl Hu(paMu, BEpHBIMU B CTPOT'OM
cMmbiciie. [Ipon3BenuTe BHIYUCIICHNS U ONIPENECIIUTE YUCIIO BEPHBIX B

V1-V4,
31,32

CTPOTOM CMbICIIE HU(DP B CIEAYIOMNX 3HAUCHUIX dJIEMEHTapHBIX

GbyHKUIH:
a arctg)8,45 ;0

0 e)2,01

4. BpruucnauTe 3HAYCHUS 3aJaHHBIX BBIPAKEHUW IO MpaBUiIaM IMOJCYETa

udp AByMs criocobamu:
1) C moomepanrOHHBIM aHATN30M PE3YJIbTATOB;

2) C UTOroBO# OIEHKOW OKOHYATEJIILHOTO pe3yibTara (y YUCIOBBIX

JAHHBIX BCE MU(PHI BEPHBIC):

4)’!.6,1 2,341 27;

a) 3957,08:0 e O

In(6,93° 14.5)

0) 348

Bapmuanr 2
1. Tlo xakoii MNPUYIUHC B BBIYUCIICHUAX CIICAYCT M30€erath BEIYUTAHUS

OJIM3KHUX 110 BEJIMYUHE YHUCET?

2. IlpomsBenute yka3aHHBIC ICHCTBHS U ONPEICIUTE a0OCOIIOTHBIC U

OTHOCHUTCIIbHBIC TOTPCIIHOCTH PE3YJILTATOB!
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a) 224,100,0987;
0) 34,1601,8;

6) 1,65 29,8740

) 824,6/ 2,81

Hcxoanbie 3HaYeHHs apryMeHTa 3aaHbl HU(ppaMy, BEPHBIMU B CTPOTOM
cmbiciie. [Ipon3BennTe BHIYUCICHHS U ONPEEIUTE YUCIO BEPHBIX B
CTPOTOM CMbICIIE HU(DP B CIEAYIOMNX 3HAUCHUIX dJIEMEHTapHBIX

GbyHKUIH:
a tg)|:| 8,45 :0

0 e)234

BrrancanTe 3HaueHUS 3aJaHHBIX BBIpa}KeHI/Iﬁ I10 IIpaBuJIaM IMoACUYETa

uudp aByms criocobamu:
3) C moomnepanMOHHBIM aHAIM30M PE3yJIbTaTOB;

4) C UTOroBO# OIEHKOW OKOHYATEJIILHOTO pe3yJibTara (y YUCIOBBIX
JTaHHBIX BCe LU PHI BEPHBIE):

436,47

a) 395 7,83 0¢g(2,34); e O
34,5) cos(6,93 00

5  P4as
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Tema 2. IlpuOauxéHHbIEe pelIeHUS AJreOpanvdecKUuX M TPAHCHEHIEHTHBIX
ypaBHeHuii Bapuanr 1
1. CdopmynupoBaTh aaropuTM HaAXOXKIACHUS KOPHEH HEIIMHEHHBIX YPAaBHCHHI:

MECTOAOM ITOJIOBHHHOT'O ACJICHUA,

METOJ/IOM HUTEepaIuu.

2. Haiiti kopeHb HenmHerHoro ypaBHenus x° 0 O Ox 0.20 ¢ momomsio MS
Excel:

a) METOJIOM ITOJIOBUHHOTO JICJICHUS;
b) Meromom uTepaIu.

3. Hamwmcath nporpammy, HaXOAIIyI0 KOPHU HETMHEHHOTO YPaBHEHUS, HA S3bIKE
Pascal ABC:

a) METOJOM IOJIOBUHHOTO JEJICHUS;
b) Meromom uUTEpaIuH.
BapuanT 2
1. CdopmynupoBaTh anroOpuT™M HAXOKICHUS KOPHEH HETMHEHHBIX ypaBHEHUI:
a) METOIOM IMOJIOBUHHOTO JICJICHNUS;

b) MeToaoM UTEpalUu.

2. Haiitu kopeHb HenuHelHoro ypasHenus x° 0 O Ox 0.20 ¢ momomsio MS
Excel:

a) METOJIOM TOJIOBHHHOTO JICICHHUSI;
b) MeToaoM UTEpalUU.

3. Hanwucate nporpamMmmy, HaxXOAsIIyI0 KOPHH HEJIMHEHHOTO YPABHEHUSI, HA SI3bIKE
Pascal ABC:

a) METOJIOM ITOJIOBHHHOTO JICTICHUS,

b) MeTomoM UTEpaluu.

V1-V4,
31,32

Tema 2. IlpudauxéHHble pelIeHUs ajreOpamvyeckKux M TPAHCUHEHIEHTHBIX
ypaBHenu#i Bapuanr 1
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1. CdopmynupoBaTh aaropuTM HaAXOXKIACHUS KOPHEH HEIMHEHHBIX YpaBHCHHI: a)
METOJIOM KacaTelbHBIX;
b) Meromom xop;

C) KOMOWHHPOBAHHBIM METOIOM XOPJ U KacaTeJIbHbIX.

2. Haiiti kopeHb HenmHerHoro ypasHenus x° 0 O Ox 0.20 ¢ momomsio MS
Excel:

a) METOJIOM KacaTelbHbIX;
b) mMeromom xop;
C) KOMOWHHPOBAHHBIM METOIOM XOPJ U KacaTEeIbHBIX.

3. Hamucate nporpammy, HaXOZASIIYI0 KOPHU HEJTMHEWHOTO YpaBHEHUS, HA S3bIKE
PascalABC:

a) METOJIOM KacaTelbHbIX;
b) mMeromom xop;

C) KOMOWHHPOBAHHBIM METOIOM XOPJ U KacaTeJIbHbIX.

BapuanT 2
1. CdopMynupoBarh aarOpUTM HAXOXKICHUS KOPHEW HETMHEWHBIX YPaBHEHUH: a)

METOJIOM KacaTelIbHbIX;
b) meTomoMm Xopn;

C) KOMOWHHPOBAHHBIM METOIOM XOPJ U KacaTeJIbHbIX.

2. Haiitu kopens HenuHelHOro ypaBueHus x° 0 O Ox 0.20 ¢ moMomsio MS
Excel:

a) METOJOM KacaTelIbHbBIX;
b) meTomom Xopn;
C) KOM6I/IHI/IpOBaHHBIM METOAOM XOpI[ 1 KaCaTCJIbHBIX.

3. Hamwucate nporpammy, HaXOISIIYI0 KOPHU HEIMHEHHOTO YPAaBHEHUS, HA SI3bIKE
Pascal ABC:

a) METOJOM KacaTelIbHbIX;
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b) mMeromom xop;

C) KOMOWHHPOBAHHBIM METOJOM XOPJ U KacaTeJIbHbIX.

Tema 3. Pemienne cucreM JHHEHHBIX aJire0panyecKuX ypaBHeHH I

Bapmuanr 1

1. ChopmynupoBaTh ANTOPHUTM HaxOXIEHUS KOpPHEH

JIMHEWHBIX YpaBHEHUI:
a) MeroaoMm ["aycca;
b) MeTomoM MPOCTOi UTEPAIIHH.
a) Haifti KopHU CUCTEMBI TUHEHHBIX YpaBHCHUH
O x, O5x, 0 2x5 01;

0
O X1D2XQDX3D2;

Dl,lx X1 ad 2 DO,S)Cz. ]
0,2. O ¢ momompro MS Excel:

a) meroaom ["aycca;
b) MeTomoM IPOCTOM HTEpaITi.

b) HammcaTs nporpaMMy, HAXOISIIYIO0 KOPHH
CUCTEMBI JINHCHHBIX YPAaBHCHU, Ha SI3bI-

ke Pascal ABC:
a) metonoM I aycca;
b) MeTomoM mpoCToi UTepanuu.

Bapuant 2

1. CodopmymnupoBaTb aNrOpUTM HaxXOXJIEHUS  KOpHeH

JIMHEWHBIX YpaBHEHUI:

a) MeroaoM ["aycca;

b) MeTomoM MPOCTO UTEPATIHH.

2. HaiiTu kopHU cucTeMBI TMHEHHBIX ypaBHeHUN [ 2x1 O5x; O x3 O O2;

O
02x, 01,2x, 0 4,3x:0

01,1, DD6X1 0 3,3x2 0 2x3 0 00,7.

CHUCTCMbI

CHCTCMBI

V1-V4,
31,32
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O ¢ nomomsro MS Excel:

a) MeroxoMm ["aycca;

b) MeTomoM MpPOCTOi UTEPAITHH.

3. Hammcarp mporpaMmy, HaXOMSIIYyK) KOPHU CHCTEMBbI JTHHEHHBIX ypaBHEHHH, Ha
s3eike Pascal ABC:

a) meroaom ["aycca;
b) MeTomoM IPOCTOM HTEpaITi.

Bapuant 3

1. ChopmynupoBaTh  alTOPUTM  HAXOXKICHUS KOPHEH CUCTEMBI JIMHCHHBIX

YpaBHEHHUH:
a) meroznoM [aycca;
b) MeTomoM MPOCTO UTEPATIHH.
2. Haiitm kopHM CHCTEMBl JWHEHHBIX ypaBHCHHM
02x; O 4x, 01,4x; O 00,6;

O
O xx10,03x:02;

2,1x x; 0 0 2x30
2,3. 0 ¢ momompro MS Excel:

a) meroaom ["aycca;
b) MeToIOM MPOCTOM HTEPALHH.

3. Hammcarp mporpaMmy, HaxoAAl[yl0 KOpPHHU

CUCTEMBl JIMHCHHBIX ypaBHCHHI, Ha S3BIKE
PascalABC:

a) meroaom ["aycca;
b) MeTomoM IPOCTOM HTEpaITi.

BapuanT 4

1. CodopmymnupoBaTb aITOPUTM HaxXOXJIEHUS  KOpHeH CHUCTEMBI

JIMHENHBIX ypaBHEHUI:
a) meroznoM ['aycca;

b) MeTomOM MPOCTON UTEPAITUH.
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01, o

2. Haiitu xopHU cucTemsl TMHEHHBIX ypaBHeHn# O1,5x1 O5x2 O 2x3 0 0;

0
O xx;0 .0 2x30

SX1 D3X2|:| 4X3D 3. D

¢ nomomso MS Excel:

a) merogoM [aycca;
b) MeTomoM mpocToi UTEepaLu.

3. Hammcars mporpamMmy, HaxOASIIyI0O KOPHU CHCTEMbI JIMHCWHBIX YpaBHEHUMH, Ha
s3pike Pascal ABC:

a) merogoM [aycca;

b) MeTomOM MPOCTON UTEPAITUH.
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Tema 4. UnTepnioiMpoBaHHe M IKCTPANOJIHPOBaHHE QyHKIUH V1-V4,
Bapuanr 1 31,32
l. CdhopmynupoBaTh alropuT™M UHTEPIOIUPOBAHUS PYHKIUI
UHTEPIOJISIIMOHHBIM MHOTOWIeHOM Jlarpanixa.
2. Jlnst pyHKUIMM, 3a1aHHON TabuuIeit:
X 0,2143 0,2572 0,3269 0,4282 0,5657
f(x) 4,3002 4,2037 4,0830 3,9946 4,0603
a) COCTaBbTE MHTEPIOJALMOHHBIN MHorouneH Jlarpanxa. [lpousseaute
IPOBEPKY IOJIyYEHHOI'O pe3yJibTaTa, BBIYMCIMB U CONOCTaBUB Y3JIOBBIE
3HaYeHUs (QYHKIHNH;
b) BbIUMCIMTE 3HAYECHUS ATOM QyHKUIMHU B Touke 0,25, UCHOIB3Ys MPOrpaMMmy
Excel.
3. CocraBbTe NpOrpaMMy, BBIUHCISAIOLUIYIO 3HAu€HHs (YHKIHUU C HMOMOIIBIO
UHTEPHOIIIUOHHOM popmyiiel Jlarpanka Ha s3bike Pascal ABC.
Bapuanr 2
l. CdhopmynupoBaTh alropuT™M UHTEPIOIUPOBAHUS PYHKIUI
MHTEPIOJSIIMOHHBIM MHOTO4IeHOM Jlarpanika.
2. st yHKIIMA, 3aTaHHON TaOJIAIICH:
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 MHTEPIOJALMOHHBIN MHorouneH Jlarpanxa. Ilpousseaute
IIPOBEPKY MOIYYEHHOI'O Ppe3yJbTaTa, BBIUMCIMB M COIOCTAaBUB Y3JIOBHIE
3Ha4YCHUsI PYHKIINU;
b) BBIYMCIMTE 3HAYECHUS ATON QYHKUIMHU B Touke 1,45, HCHOIB3ys Mporpammy
Excel.
3. CocraBbTe NpOrpaMMy, BBIUHCISAIOLIYIO 3Hau€HHs (YHKIHUU C HMOMOIBIO
WHTEPHOJIIIMOHHON (opmysl Jlarpanska Ha si3pike Pascal ABC.
Tema 4. UnTepnoimpoBaHue U SKCTPANOJUPOBaHUEe PyHKIMIA V1-V4,
31,32

BapuanTt 1
1. ChopmynupoBaTh aaropuT™M UHTEPHOIUPOBAHUS QYHKIIUMI:

a) MepBON MHTEPIOIALUOHHON hopmymnoii HpioToHa;
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b) BTOpOif HHTEPNOIAMOHHON Popmyioit HeloToHa.

2. JInsa dyHKIMM, 3aaHHOW TaOIUIICH:
X 2 2,14 2,28 2,42 2,56

f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a) COCTaBbTE MEPBYI0 M BTOPYI0 HHTEPHOJSALMOHHBIE (popmyinsl HbioToHa.

HpOI/I3Be,Z[I/ITG IMPOBCPKY MOJIIYUYCHHOT'O PE3yJIbTaTad, BEIYUCIIUB U COIMOCTABUB

y3JI0BBIE 3HAUEHUS (PYHKLUY;

b) BblUMCIHTE 3HAYeHUS 3TOW (GyHKIMH B Toukax 2,09 m 2,45, ucnonb3ys

nporpammy Excel.
3. Ha s3pike Pascal ABC cocTtaBbTe mporpamMmy cyO0Ta0yIHMpOBaHUS:
a) T0 NMePBOM MHTEPIOIAIIMOHHON Popmyie HproToHA;

b) no BTopoii UHTEpNOIALNOHHON hopmyne HproToHa Ha si3pike Pascal ABC.

BapuanT 2
1. ChopmynnpoBaTh aaropuT™M UHTEPHOIUPOBAHUS (QYHKIIUMA:
a) TEepBOM MHTEPIOJIALMOHHON (hopmyiolt HproToHa,
b) BTOpOI HHTEpIIOIAIIMOHHON Popmynoit HeroToHA.

2. ns dyHKUMY, 3a1aHHON TaOIuIIei:
X 0,5 1,01 1,52 2,03 2,54

f(x) 0,4994 1,0049 1,5025 1,9883 2,4585

a) COCTaBbTE MEPBYI0 M BTOPYIO HHTEPHOJALMOHHBIE (Qopmynbl HpioToHa.
[IpousBenuTe NPOBEPKY MOJIYYEHHOTO PE3YJIBTATA, BBIYUCIUB U COIIOCTABUB

y3JI0BBIE 3HAUEHUS (PYHKLUY;

b) BbluMcaMTe 3HaYeHHS 3TOM ¢GyHkumu B Toukax 0,8 m 2,05, mcnonb3ys

nporpammy Excel.
3. Ha s3pike Pascal ABC coctaBbTe mporpammy cyOTa0yIupOBaHUS:
a) T0 NEePBOM MHTEPIOIAIIMOHHON PpopMmyiie HproToHA;

b) mo BTOpOIi nHTEpNONISIOHHON (hopmyiie HeroToHa Ha s3bike Pascal ABC.
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Tema 4. UnTepnioMpoBaHHue M IKCTPANOJIHPOBaHHe QyHKIUH
Bapmuanr 1
1. ChopmynupoBaTh aaropuTm:

V1-V4,
31,32

a) HWHTEPHOJUPOBaHUS QYHKIIMI KyOMUYECKUM CIUTAHOM;

b) skcrpanosnpoBaHus (QyHKIHUIA.

2. IloctpoiiTe KyOnueckuii craiin anst GyHkuuu y=f(x), 3a1aHHOM TabIUIIeH:

X 2 4 6 8
y 3 -2 5 -1
3. yis Tabnu4HO 3a1laHHON (QYHKIWU:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

METO/I0OM 3KCTPAIOJISALUHI C TOMOIIBI0 HHTEPIOIALUOHHBIX (opMyn HeioToHa

BBIYHCIIUTE 3HAYCHUS ()YHKIIMH COOTBETCTBEHHO B Toukax 1,61 u 1,68.

Bapuant 2
1. ChopmynupoBaTh alrOpuTM:

a) HHTEPNOIUPOBaHUA QYHKIMNA KyOUUECKUM CILIAitHOM;
b) skcTpanoaupoBaHus GyHKIIHA.

2. IToctpoiiTe KyOmueckuit crutaitd aist GyHkuu y=f(x), 3a1aHHON TaOIuIei

X 3 5 7 9
y 5 -1 4 3
3. s Tabnu4HO 331aHHON (YHKIMU:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

METOJIOM SKCTPAMOJISIUH C TOMOIIBI0 HHTEPIOIAIMOHHBIX popMmys HeioToHa

BBIYUCIIUTE 3HaYCHUS (DYHKIIMHA COOTBETCTBEHHO B Toukax 1,61 u 2,68.
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Tema 5. 1cjIeHHOe HHTErpUPOBAHUE V1-V4,
Bapuant 31,32
1 CdopmynupoBaTh alNropuT™M HaXOKIECHUS MPUOIHKEHHOTO 3HAUCHUS
. urrerpana:
no Qopmyie JEeBBIX HPSIMOYTOJIbHHUKOB;
a)
b) 1o (opmysie MpaBbIX NPSIMOYTOJILHUKOB;
o) 1o (popmysie cpeIHUX NPSIMOYTOJIBLHUKOB;
0,5
2. Haiitn npubJIMKeHHOe 3HaueHue uarerpana / 0 O fxdx(), rne
0,2
sin( )x
fx(HO:
X
a) 110 (JOpPMYJIE JIEBBIX MPIMOYTOJIBHUKOB ¢ TOYHOCTHIO 0010,
b) 1o Gopmyiie MpaBBIX MPSAMOYTOJALHUKOB ¢ TOUHOCTLI0 OO10™;
c) 1o GpopMyJie CpeaHUX IPAMOYTOJILHUKOB ¢ TOUHOCTRI0 OO10%.
3. CocraBbTe nporpaMmy UHTErpupoBanus Ha si3bike Pascal ABC:
a) 1o opMyIIe JIEBBIX MPSIMOYTOJbHUKOB;
b) mno ¢popmyIe npaBbIX NPSIMOYTOJIBHUKOB;
c) 1o GopMyIe CpeIHUX MPIMOYTOILHUKOB.
Bapuant
2 ChopmynupoBaTh adropuT™M HAXOXKICHHS TPUOIMKEHHOTO 3HAYCHHS
1. wnrerpana:
a) 1o opMyIIe JIEBBIX MPSIMOYTOJbHUKOB,;
b) mo ¢opmyie mpaBbIX NPSIMOYTOJIHLHUKOB;
c) 1o (opMyie cperHUX MPSIMOYTOJIbHUKOB;
2 0,8

Haiitu npubnmxennoe 3Hauenue uarerpana / 0 O fxdx(), rne
0,3

cos(x) f
x( )ad

X
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a) 1o (GopMyJie IEBBIX IPSIMOYTOIBHUKOB ¢ TOYHOCTHIO 0010,
b) 1o Gopmyiie MpaBBIX MPSIMOYTOJALHUKOB ¢ TOUHOCTLI0 0010,

¢) 1o GpopMyJsie CpeaHUX IPAMOYTOJILHUKOB ¢ TOUHOCTRI0 OO10%.
3. CocraBbTe MporpaMMy UHTErpupoBaHus Ha s3bike Pascal ABC:
a) 1o (hopMyJie JIEBBIX MPSMOYTOJIbHUKOB;

b) mo dhopmysie mpaBbIX MPSIMOYTOIHHUKOB;

¢) 1o dbopMyIie CpeTHUX MPSIMOYTOIHLHUKOB.

Tema S. UnciieHHOe HHTETPUPOBAHHE
Bapmuanr 1

1. ChopmynupoBaTh adropuT™M HaX0KJI€HUS TPUOIHKEHHOTO 3HAUEHUS
MHTErpana:

V1-V4,
31,32

a) 1o ¢hopMyIie Tparneuuit;

b) mo dhopmyne Cumrcona.

2 0,5

Haiitu npubimxkeHHoe 3HaueHne uarerpana / 0 [ fxdx(), e
0,2

sin( )x
Sx(O)0:

X

a) 1o ¢opmyJe Tpanenuii ¢ Tounoctero 00105,

b) 1o popmyne Cumricona ¢ Tognoctsro OO10%;
3. CocraBbTe nporpaMmy UHTErpupoBanus Ha si3bike Pascal ABC:

a) 1o GopMyIie Tparnenuii;

b) 1o popmyne Cumrncona.

Bapuant

2 ChopMyIMpOBaTh arOPUTM HAXOXKIEHHUS PUOIMIKEHHOTO 3HAYEHHS
1. wnrerpana:

a) 1o GopMyIie Tparnenuii;

b) mno ¢popmyne Cumrncona.
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2 0,8

Haiitu npubnmxennoe 3Hauenue uarerpana / 0 O fxdx(), rne
0,3

cos(x) f
x( )a

X

a) 10 (opmyJie Tpaneiuii ¢ TounocTbio 0010,

b) 1o popmyne Cumricona ¢ Tognoctsro OO10%;
3. CocraBbTe MporpaMMy UHTErpupoBaHus Ha s3bike Pascal ABC:

a) 1o (opMmyie Tpaneuuni;

p) 1O dhopmyne Cumrcona.

Tema 6. YwucieHHoe pemieHue OObBIKHOBEHHBIX M depeHInAIbHBIX
ypaBHeHuii Bapuanr 1

1. ChopmynupoBaTh aJrOPUTM pPEIICHUS] OOBIKHOBEHHOTO TU(D(EepeHIIMATBHOTO
YpaBHEHUS:

V1-V4,
31,32

b) MeroaoM Diinepa;
C) YCOBEPILIEHCTBOBAHHBIM METOJIOM JIOMaHbIX;
d) wmeronom Ditnepa-Komm.

2. Haiitu ¢ momomipio mporpammel Excel mpubnvkeHHbIE 3HaUYEHUS
perieHus y
oObikHOBeHHOTO MuddepennunansHoro ypasHenus (OY) y 'O >0 Ox 1 na

orlOx

peske x0[0;1,5] ¢ marom h=0,1 npu navanpHOM ycmoBuu )(0) O 1, ucrons3ys
a) Meroj Jilepa;
b) yCOBEpPLIEHCTBOBAaHHBI METOJI JIOMAHBIX;
¢) Mmeron Dinepa-Komm.

3. Hanwucatps nporpaMmy penieHust 0ObIKHOBEHHOTO

muddepennmanbHOro ypaBHeHus Ha si3bike Pascal ABC, ucnonb3ysi:

a) Meroj Jilepa;

b) yCOBEpHIEHCTBOBAHHBI METOJI JIOMAHbIX;
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¢) wmerop Dinepa-Komm.

Bapmuanr 2
1. ChopmynupoBaTh JITOPUTM PEIICHUST OOBIKHOBEHHOTO

mudpepeHIMaTbHOTO YPaBHEHUS
a) MeToaoM Diiepa;
b) yCOBEpIIEHCTBOBAHHBIM METO/IOM JIOMAHBIX;
¢) Meronom Ditnepa-Komm.

2. Haiitu ¢ nomorpto mporpammsl Excel mpuGnmxen-
HBIE 3HAUEHUS pelIeHUs] OOBIKHOBEHHOTO MU depeHnuanbaoro ypasaenus (OAY) y
y' O Ox Tﬂ{a orpeske x0[0,3;1,9] ¢ marom h=0,1 npu HavaneaOM ycnol,5

Buw 1(0,3) 0 0,9 , ucrionp3ys
a) Meroj Jilepa;
b) yCOBEpPLIEHCTBOBAaHHBI METOJI JIOMAHBIX;
¢) ™eron Dinepa-Kommu.

3. Hammcarp mporpamMmy petieHusi OOBIKHOBEHHOTO AU pepeHIInanIbHOTO
ypaBHeHus Ha s3bike Pascal ABC, ucnonb3ysi:

a) Meron Diliepa;
b) yCOBEpIIIEHCTBOBAHHBI METO/I IOMaHBIX;

c) merox Dunepa-Kommu.
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Tema 6. UYmnciaeHHoe pemeHne OOBIKHOBeHHBIX AndepeHnnaJIbHbIX
ypaBHeHuii Bapuanr 1
1. CdopmynupoBarb AITOPUTM pereHus O0OBIKHOBEHHOTO

TuQepeHMaIbHOr0 YpaBHEHUS:
a) METOJOM Dilyiepa ¢ YTOUHEHHUEM;
b) wmeronoMm Pynre-Kyrra yeTBeproro nopsuaka.

2. Haiitu ¢ momouisio nporpammsl Excel npubimken-
HbIE 3HAUYEHUS pelIeHUs] 0OBIKHOBEHHOTO quddepernnanbaoro ypasuenus (OAY) y

y'O >0 Ox 1 na orpeske x0[0;1,5] ¢ marom h=0,1 npu HavyanbHOM yCIOBHH

10 x
»(0) O 1, ucnonp3ys:

a) MeToj Diiepa C yTOUHEHUEM;

b) Mmeron Pynre-Kyrra uerBeproro nopsaxa.

3. Hamwmcare mnporpammy pemieHuss OOBIKHOBEHHOTO AuddepeHIINnaTLHOTO
ypaBHeHus Ha sizbike Pascal ABC, ucrionb3ys:
a) MeToj Diiepa C yTOUHEHUEM;

b) w™eron Pynre-Kytra ueTBeproro nopsika.

Bapmuanr 2
2. CdopmynupoBatb AITOPUTM pereHus O0OBIKHOBEHHOTO

Qg epeHIaIbHOr0 YpaBHEHUS:
a) MeToAOM Dilliepa ¢ yTOUHEHUEM;
b) wmeronoMm Pynre-Kyrra yeTBeproro nopsuka.

3. Haiitu ¢ momomrsto nporpammel Excel npubnmken-
HbIE 3HAUYEHUS peIIeHUs] 0OBIKHOBEHHOTO quddepeHnnanbaoro ypasuenus (OAY) y
y' 0 Ox Ts:l{a orpeske x0[0,3;1,9] ¢ marom h=0,1 npu HavaneHOM ycnol,5

Buu »(0,3) 0 0,9 , ucnonb3ys:
a) MeToj Diiepa ¢ yTOUHEHUEM;

b) Mmeron Pynre-Kyrra uerBeproro nopsaxa.

V1-V4,
31,32
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3. Hamucatp mnporpamMmy pemieHus: OOBIKHOBEHHOTO Ju(QepeHIHaTIbHOro
ypaBHeHus Ha s3bike Pascal ABC, ucnonb3ysi:
a) MeToj Dilliepa ¢ yTOUHEHUEM;

b) Meron Pynre-Kyrra uerBeproro nopsaxa.
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3INIEPEYEHb MATEPHUAJIOB, ObOPYJTOBAHUA U THOPOPMAIIMOHHBIX

NCTOYHHUKOB

3.1 Pekomenayemas quTepatypa st pa3padoTKH OLEHOYHBIX CPEACTB U NMOATOTOBKH

l.

00y4aroIUXCH K aTTecTalluu
OcHosnble ucmounuxku (neuamuvle U30aHU1)
1. Boromomnos, H.B. Anrebpa n Hadayia ananuza: y4ue0. mocooue s

CIIO/H.B.boromomnos. — M.: M3parensctBo KOpaiit, 2019. — 240 c. — (Cepust:

[TpodeccuonanpHOE 00pa3oBaHuE).

2. Janxko, IL.LE, ITomos, A.I'., KosxkeBaukoBa, T.S. Briciias maremaruka B

yHnpaxXHEeHUsX U 3a1avax. B 2-x 4. YU.1: Yye6.mocobue /it BTy30B. — M.:Bricias
mkoja, 2015. — 304 c.

3. Hanko, ILE, ITomos, A.I'., KoxxeBaukona, T.f. Briciias maremaTnka B
yIOpaKHEHUAX U 3aaa4dax. B 2-x 4. Y.2: Yyeb.mocobue nyst BTy30B. — M.:Briciias

mkona, 2015. — 416 c.

4. Yucnennsie MeTo bl YueOHUK U TipakTukyM 11t CITIO/mon pen.yY.I'.ITupymosa. —

5-e u3x.,mepepad.u gom. — M.: U3natenscrBo FOpaiit, 2019. — 421 c¢. — (Cepust:

[TpodeccuonanpHOE 00pa3oBaHuE).

onoanumenvHble ucmouHuKku (newamuvle U30AHU)

buprokosa, JI.I'. JIuneitnas anreOpa u auHelHOE porpaMmupoBanue. [IpakTukym:

yuae6.nmocobue s CITIO/JLT .buprokosa, P.B.Carutos; moz obmi.pen.
O.B.Tarapuukosa. — M.: U3narensctBo FOpaiit, 2019. — 52 c. — (Cepus:

[IpodeccuonansHoe 00pazoBaHue).

I'puropses, CI. MaremaTnka: y4eOHHK JU1s
crya.cpen.npod.yupexaennit/C.I.I'puropses, C.B.3anynuna; non pen.B.A.I'yceBa. —

M.:U3natenbckuit neHTp «Akagemus», 2015. — 384 c.

Jlapun, C.B. Ynucnossie cuctemsl: yueonoe nmocoodue mis CITIO/C.B.Jlapun. — 2-¢
u3 ., ucnp.u nomn. — M.: UznarensctBo FOpaiit, 2018. — 177 ¢. — (Cepus
[IpodeccuonanbrOe 00pa3oBaHUE).

ononnumensnvlie ucmoynuxu (I1eKmpoHHvle U30AHU)

1. Texnenkuii N.JI. Matemaruka: Yueb. 11 cTyI. 00pa3oBar. yupeKIaeHHH cpea. mpod.

obpazoBanus / W. 1. [Mexnenkwii. - M.: M3natenbckuii neHTp «Akagemus», 2014, — 304c.
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2. unaues, B.C. Bricmias maremaruka. bazoBslit Kypc: YUeOHUK U IPAKTHKYM IS
6axanaBpos / B.C. lllunaues. - Jlro6epust: FOpaiit, 2015. - 447 c.
3. Ilunaues, B.C. Bricias maremaruka: Yueouuk u npaktukym / B.C. [llumaues. -

Jro6epripr: FOpaiit, 2016. - 447 c.

Humepnem-pecypcoi

1. http://www.obrnadzor.gov.ru/ - deaepanbHas ciayxk06a o Haa30py B chepe oOpazoBaHus

" Haykun"

2. http://muno6puaykn.pd/ - Odunmanpabiii calT MuHHCTEpCTBa 00pa30BaHUS U HAYKH

Poccuiickoit @enepanuu

3. http://www.school.edu.ru/default.asp - HartmonaneHbIil npoekT "ObpazoBaHue".

4. http://window.edu.ru/ - EtuHoe 0KHO TOCTyIa K 00pa3oBaTeIbHBIM pecypcam

5. http://www.matburo.ru/literat.php - CaliT monmyJApHBIX KHUT 10 MaTEMaTHKE

6. http://www.terver.ru/ - CnpaBOYHHK IO MAaTEMAaTHKE

7. DnexktpoHHas 6ubnuoreuyHas cucrema FOpaiit http://urait.ru/ebs

8. DnexkTpoHHas OubIMOTEUHAas cucTeMa 3HaHWYM http://znanium.com

9. DnekTpoHHas OMOTMOTEKA W3IATENbCKUI MEHTP «AKaIeMUs)

http://www.academiamoscow.ru/elibrary/

10. http://fcior.edu.ru/ (nHGOpMAITMOHHBIE, TPEHUPOBOYHBIC U KOHTPOJIHHBIC MaTEPUAIIBI).
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