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1.1. OOmmue MoJI0KEeHUA

KontponbsHo-onienounsie cpencrsa (KOC) npenHazHadeHsl i KOHTPOJIS U OLIEH-
K1 00pa30BaTENbHBIX JOCTUKEHUN OO0YYalolMXCsl, OCBOMBIIMX MpOrpamMmy yudeOHOM
mucumuinabel OI1.10 «YucieHHbie METOOEDY ..

B cootBeTcTBUM ¢ yueOHBIM 1iaHoM, auciuiinHa OIL.10 «YucneHHble METOIBI)
M3y4aeTCs B TEUCHUE OJJHOTO cemecTtpa. PopmMol MPOMEKYTOUHOM aTTECTALMU MO0 OKOH-
YaHWU BCEro Kypca sBisieTcs quddepeHnaabHbIi 3a4eT.

KOC pa3paboTanbl Ha OCHOBaHWUHM MPOTPAMMBI TIOJITOTOBKHU CTCIIHAIIMCTA CPEIHE-
ro 3BeHa o crnernuansHoctd 09.02.07 MHpOpManmoHHbIe CUCTEMBI U MPOTPAMMHUPOBA-
HUE.

Pe3ysnbTaThl 0CBOCHUS JUCHHILUIUHBI, OJIEKANIUE IPOBEPKE

B xopxe aTrrectanny no JUCHMILUIMHE OCYIIECTBIISIETCS TPOBEPKA CIEIYIOMIUX yMeE-
HUM, 3HaHUN U HOPMHUPOBaHUS OOIIMX U MPO(DHECCUOHATBLHBIX KOMITETEHIIUN.

PesynabraThl 00yyeHus OcHoBHBIC NOKAa3aTeJN OLIeH-
(ymeHMsl, 3HAHHA) KM pe3yJIbTATOB

¥.1 Vcnonb30BaTh OCHOBHBIE YHMCIIEHHBIE METOJIbI pelie- N
Y cTHBIN 0npoC, TECTUPOBAHUE,

HHUA MaTEMAaTUYCCKUX 3aaay. pCIICHUC 3a0a4

¥Y.2 BoiObupaTh onTUMalbHBIN YHCIEHHBIH METOA Ul pe-
YCTHBI OIIPOC, TECTUPOBAHUE,

IIEHUS IOCTAaBJICHHOM 3aJauH.
peHiCeHuC 3a1a4

¥Y.3 JlaBaTh MaTeMaTU4YeCKHUE XapAaKTEPUCTUKH TOYHOCTHU
MCXO/IHOH MH(OPMALHMK U OLCHMBATH TOYHOCTh MOIYYCH- |  YCTHBIA ONPOC, TECTHPOBAHHUE,

HOTO YHCIIEHHOTO PEIICHHUSL. PCLICHNC 3a11a1

¥ .4 PazpabarbIBaTh aNrOPUTMBI U TPOrPaMMBI [JIs pelie-
HUS BBIYMCIMTENIbHBIX 33/1a4, YUUTHIBAs HEOOXOJUMYIO YCTHBI OIPOC, TEeCTUPOBAHHE,

TOYHOCTH MOJIy9aeMOr0 Pe3yJIbTara. PCIICHNC 3a/1aq

3.1 Meroapl XpaHEHUsT YHUCEN B MaMATH JJIEKTPOHHO- | YCTHBIM OINpOC, TECTUPOBAHME,
. . BBITTIOTHEHNE WHIWBUIYaJIbHBIX

BBIYMCIIMTEIILHON MamuHbI (nanee — 9BM) u nelictBust Han N N oy
3aJlaHUi PA3JIMYHOM CIOKHOCTH.

HUMH, OHCHKY TOUYHOCTH BEIUHCIIEHUH.

3.2 MeTobl pelieHuss OCHOBHBIX MaTEMAaTHUECKUX 3a/1ad — | OlEeHKa OTBETOB B XOJIE€ IBPUCTHU-
. 4ecKoii Oecelbl, TECTUPOBAHUE.
UHTErpupoBanus, TudPepeHupoOBaHus, PeIICHH TUHEH-
HBIX U TPAHCIICHJICHTHBIX YPAaBHEHUM U CUCTEM YpaBHEHHI

¢ ToMoI1bI0 DBM.




Kon HaumMmeHoBaHue KOMINeTeHIMIi

OK 1 Bri6upath ciocoObl perieHus 3a1a4 npopeccuoHaIbHOM 1eATeIbHOCTH, IPUME-
HUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 2. OCyIIeCTBIISITh TOUCK, aHAIN3 U UHTEPIIPETALINI0 HH(POPMAIIUH, HEOOXOIUMOM
JUTSI BBITIOJTHEHUS 3a71a4 TPO(heCCHOHATBHOM e TEIIbHOCTH.

OK 4 Paborath B KOJUIEKTHBE U KOMaH e, 3P PEeKTUBHO B3aMMOICHCTBOBATH C KOJIJIera-
MU, PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcCymIeCTBISATh YCTHYIO U MUCBbMEHHYI0 KOMMYHUKAIIMIO Ha TOCYJapCTBEHHOM
A3BIKE C yUETOM OCOOEHHOCTEH COLMAIbHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 9 Hcnonk30BaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B MPO(PECCHOHAIBHON JIEeATEIBHO-
CTH.

OK 10. [Tonmb30BaThCst PO eCCHOHATBFHON JOKYMEHTAIMEH Ha TOCYIAPCTBEHHOM U HHO-

CTPAaHHOM A3BIKC.

K 1.1. ®opMupoBaTh AITOPUTMBI pa3padOTKH IPOrPaMMHBIX MOyJIEH B COOTBETCTBUU C
TEXHUYECKUM 3aJJaHHUEM.

IK 1.2. Pa3pabaTbiBaTh IpOrpaMMHBIE MOJTYJIM B COOTBETCTBUM C TEXHUYECKUM 33]laHU-
eM.

[IK 1.5. Ocy1ecTBIsITh peQaKkTOPUHT U ONITUMHU3ALIMIO IPOrPAMMHOT0 KOJa.

1K 3.4. [TpoBOANTH CPaBHUTENBHBINM aHAIN3 IPOIPAMMHBIX IPOAYKTOB U CPEICTB pa3pa-

6OTKI/I, C ICJIBIO BBIABJICHUA HAMJTYUIICTO PCHICHUA COTTIACHO KPUTEPHUAM, OIIPC-
JCICHHBIM TCXHUYCCKHUM 3aJaHUCM.

K 5.1. Cobupath UCXO/IHbIE JaHHBIE /1711 pa3pabOTKU MPOEKTHOM JOKYMEHTAllUU Ha UH-
(OpMaLMOHHYIO CUCTEMY .

I1K 9.2. Pa3pabaTbIBaTh BEO-IIPHIIOKEHHE B COOTBETCTBUU C TEXHUYECKUM 3a/IaHHEM.

I1K 10.1. | Ob6pabaTbiBaTh CTATUUECKUI U TUHAMUYECKHI NHPOPMALIMOHHBIA KOHTEHT.

I[IK 11.1. | OcyuecTBusTh c60p, 00pabOTKy U aHAINU3 HH(DOPMALIUHU JJIs TPOEKTUPOBAHUS
0a3 TaHHBIX.

1.2 Kpurtepuu oueHKH 3HAHUH M YMeHU

buner Ha nmuddepeHnpoBaHHBIN 3a4€T COCTOUT M3 JIBYX BOIIPOCOB: TEOPUTHUYE-
CKOT'O BOIpPOCa W MpaKkTUuecKoro 3amanus. Ha BeimomHnenue pabotel otBoautTcs 60 Mu-
HyT. Bcero 26 BapuaHTOB 3aJaHUIA.

OlLleHKa «OTJIUYHO» CTABUTCS MPU MOJHOM OTBeTe Ha OwmiieT. Bo3MoXXHBI o/lHA —
JIB€ HETOYHOCTU IPU OCBEIICHUU BTOPOCTEIICHHBIX BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTO-
pBI€ CTYZAEHT JIETKO UCIIPABUII [0 3aMEYAHHUIO IIPEno1aBaTeIs.

OlLieHKa «XOpOIIIOY» CTABUTCS, €CJIM CTYJICHT OTBETHJI Ha BECh OMJIET C HEOOJbIIN-
MU OITMOKAaMH WM HEA0UETaMH, JIETKO UCTIPABJICHHBIC MO 3aMEUaHUIO TIPENOo aBaTelIsl.

O1ieHKa «yJIOBJIETBOPUTEIBHOY CTABUTCS, €CJIM HEMOJIHO WJIM HEMOCIEI0BATEIHLHO
PACKpBITO COZAEpKaHWE MaTepuaia, HO MOKa3aHo 00Ilee MOHUMAaHHUE BOMPOCaA, JOMyIIIe-
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Hbl OLIMOKH B OINPEAEICHUM MOHIATHI; CTYIEHT HE CIIPaBUIICS C IPUMEHEHHEM TEOPHUU B
HOBOW CHUTYyallMy IIPY BBIIIOJIHEHUH IPAKTUYECKOTO 3aJaHUS.

OueHka «He yJIOBJIETBOPUTEIBHO» CTABUTCA, €CIIM HE PACKPBITO OCHOBHOE COJEP-
KaHue ydeOHOro MaTepuala; JONyIIeHbl OIUOKH B ONPEAEICHUH OHITH, IPU UCIIONb-
30BaHMM MATEMaTHYE€CKOW TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKAX WIHA rpaduKax, B Bbl-
KJIAJIKaX, KOTOPbIE HE HCIPABJIEHBI ITOCIE HECKOJBKUX HABOJSIIMX BOIIPOCOB IpEIoja-
BaTEJIs.

[IIxana orieHKH 00pa30BaTEIbHBIX JOCTHKEHUN

[IporeHT pe3yabTaTUBHOCTH (TIPABHIIBHBIX Ouetika ypoBs NOArOTOBKH
OTBETOB) 6asn (oTMETKA) BepOAIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70+79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIIBHO

2 CTPYKTYPA U IIEPEYEHb KOHTPOJIBHO-OLIEHOYHBIX MATEPHUAJIOB

Bonpocsl u 3axanus Kon

2.1 Illepeuens meopemuuecKux 60npocos K 3auenty

1. TlpuGnuxeHHbIE YKcaa U AEUCTBUS HaJ HUMHU. V1-V4,

2. TlpubmmxeHHbIE 3HaUEHUS. AOCOIIOTHAS M OTHOCHUTENBbHAS TIOTPEITHOCTb. 31,32
Bepnrie u 3Hauaniye nudpol.

ITocTanoBKa 3a1a4M JTOKAIU3aLUU KOpHCfI

4. Yvyer norpemHocTei BBIYUCICHUH 10 3a1aHHOM popmyiie. Borancnenus no
MpaBujiaM mojcuera udp.

Brruncienus co CTPOTrUM Yy4€TOM IMPCACIBbHBIX a0COJIFOTHBIX IIOT pCIHHOCTCﬁ.
OTI[CJ'ICHI/IC U YTOUHCHUC KOPHS YpaBHCHHA MCTOAOM IMOJIOBUHHOI'O ACIICHUA.

Meroz ipocToN UTepanuu Ui PEIICHUsS] YPABHEHUMN.

© N o o

Pemenue cucrem nuHeHbIX anredpandeckux ypaBaeHuit (CJIAY) uncneHHbpIMH
Meroaamu. Merop I'aycca.

9. MeToz MpOCTOM UTEPAITUH TSI CHCTEMBI IMHEHHBIX alre0panvdecKuX ypaBHEHHH
(CJIAY).

10. Meron 3eitnens ans pemenns CJIAY

11. Penrenvie cucteM JIMHEWHBIX ypaBHEHHH IPUOIMKEHHBIMU METO[aAMU

12. laTeprionsaiimoHHbI MHOTOWIECH Jlarpamxa.

13. IlepBas unrepnonsaunonHas ¢popmyna HeroroHa.

14. Bropas uaTepnionsimonHas ¢popmyia HeroToHa.

15. DkcTpanonupoBaHue QyHKITHI.

16. Yucnennoe unrerpuponanue. Ksanparypusie popmynsl Hetorona-Koreca.

17. Yucnennoe nnrerpuposanue. @opmyIsl Tparenuii.

18. Yucnennoe unterpupoBanue. @opmyna Cumrcona.




19. YucneHnHble METOBI PEIICHUSI OOBIKHOBEHHBIX MU (P HEepEHITNATBHBIX YPaBHCHHH.
Meron Ditnepa.

20. YucrieHHbIe METOIbI PEIICHHSI OOBIKHOBEHHBIX U ((EepEeHIINATbHBIX YPaBHECHHH.
Meron Pynre-Kyrra.

21. YucneHHoe pelieHne 3a7ad ONTHMHU3AIHH.
22. [louck MuHuMyMa (YHKIIMH OJHOW TIEPEMEHHOM.

23. Ilouck MuHUMYMa (PyHKIMH MHOTHX TIEPEMEHHBIX.

2.2 Tunogvle npaxmuueckue 3a0anus K 3auemy




10.

CocraBbTe mporpamMmy HHTErpupoBaHus MO ¢Gopmysne CUMIICOHA ¢ HCIOIb30Ba-
HUEM OLIEHKM TOYHOCTH METOZOM IIOBTOPHOI'O CUETA.

Oyukius y = 1 — x% ¥ UMeeT eIUHCTBEHHBIM MuUHMMYyM Ha otpeske [0; 5].

Haiiaure ero ¢ TO4HOCTHIO 10 1-107.

0485 sin(x)

Jan unrerpan | = J.
01 X

dopmyse Tpanenuii 1 CUMIICOHA ¢ TOYHOCTBIO 710 107,

. Haitnure npubnuxenHnoe 3Hauenue uHTerpaia | mo

Pemnre meromom Oiinepa muddepeHnuanpbHoe ypaBHEHHE Y '= COS Y + 3X ¢

HavyaneHbIM 3HaueHueM Y(0) =1,3 na otpeske [0; 1], npunss mar h=0,2.

YTounute KOopeHb ypaBHeHUs Sin(2X) — In(x) =0 MeTo10M MMOJIOBUHHOTO JIEICHUS

Ha otpeske [1,3; 1,5] ¢ Tounoctsio 10 1107,

L dx

Beruncnure unrerpan | :J.
0
1] na 10 paBubIx yacteil. OLIEHUTE MOTPEUIHOCTH BHIYMCIICHHH.

, 1o (opmynie Cumrcona, pasuenus otpe3ok [0;

Oyukius y = 1 — x’¢ ¥ UMeeT eIWHCTBEHHBIH MUHMMYyM Ha otpeske [0; 5].

HaiinuTe ero MeToI0M 30J0TOTO CEYEHHS C TOYHOCTHIO 10 1107,

B pesynbpraTe mATUKpPATHBIX U3MEPEHHN MepuoAa KoieOaHWil MasTHUKA CTYACHT
MOJTY4HTT pe3ybTaThl (B cekyHaax): 4,8; 5;4,9; 4,8 u 5. OCHOBBIBasCh Ha ITHX pe-
3yJbTaTax, YCTAaHOBUTE HAWIIy4Illee MPUOMKEHUE 3HAYEHUs Mepruojaa U ero rpa-
HUIIBI A0COJTIOTHON M OTHOCUTEIBHOM MOTPEIIHOCTEN.

B pe3ynbrate m3amepeHus AIMHBI CTOJNA JTUHEHKON CAHTHUMETPOBBIMU JIEJIEHUSMU
YCTaHOBJIEHO, YTO 3HAYEHUE JUIMHBI HAXOAUTCS MexAy naeneHusMua 99 u 100 cm.
YKaKuTe TpaHuIbl a0COIIOTHON U OTHOCUTENHHOMN MOTPEIIHOCTeH 3HAYCHUN JIJTH -
HbI, €CJIM 3a Haujyyliee NpuOIKeHne IPUHATO ee cpeiHee 3HaueHue 99,5 cm.

Jana ¢pyHKIIMA, 3a1aHHAs TaOIUIIeH

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

11.

12.

Brruncnute 3HaueHne 3Toi QYyHKIIUU B TOUKE 2,6, UCMIONB3YS CXEMY PYyYHBIX BbI-
YUCJICHUI TI0 MHTEPIOJIAIIMOHHON dhopmyre HrroToHa.
YTounute KopeHb ypaBHeHUs SIN(2X) —In(X) =0 mMeTomoM mpocToit uTepamuu Ha

orpeske [1,3; 1,5] ¢ TounocTsIo 10 1:1074,

L dx

Boruncnure unrerpan | =I
0

, o (hopmyIie Tparernui, pasnenus orpe3ok [0; 1]

V1-V4,
31,32




Ha 5 paBHbIX yacTe. OLEHUTE NOTPEIIHOCTh BHIYMCICHUH.

13. Jlana ¢pyukmus, 3aqanHas Tabaumei

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

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

Breruucnure 3naueHue 3toi GyHKIUH B Touke 1,36, HCIIONIB3Ys CXeMYy PYYHBIX BbI-
yuciaeHui o ¢popmyse Jlarpanxa.

14. TTpou3BeanTe yKa3aHHbIC NEHCTBHS U ONPEACTUTE a0COMIOTHBIC U OTHOCUTEIILHBIC
MIOTPEIIHOCTH PE3YJITATOB (MCXOHBIC UHCIIA 33aHbl BEPHBIMU B CTPOTOM CMBbIC-

ne mudpaMu):

a) 24,37 -9,18;
6) 18,437 + 24,9;
6) 0,65-1984
2) 8124,6/2,9
15. Pemute cucrteMy ypaBHEHHA
[ 2x1=5% + X3 =2,

2x +1,2x —-4,3x =-11;
% 1 2 3

t—le +3,3X, +2X3 =-0,7.
METOJIOM ITPOCTON UTEpALUU
16. OnpenenuTh Kakoe U3 PaBEHCTB % =233; ~[42 =6,48 TouHCe.

05 sin(x)
17. Haiitn npuOnmxeHHOE 3HaYEHHUE UHTETpaIa | — j f (x)dx , roe )= < :
,2
18. lns pyHKIINM, 3aJaHHOM TaOIUTICH:
X 0,2143 0,2572 0,3269 0,4282 0,5657
f(x) 4,3002 4,2037 4,0830 3,9946 4,060

COCTaBbTC HHTGpHOHHHHOHHBIfI MHOT'OYJICH Harpaana. HpOI/ISBC,Z[I/ITC MMPOBCPKY
IMOJIYUCHHOT O pE€3yJibTaTa, BBIYHUCINUB U COIIOCTABUB Y3JIOBBIC 3HAUCHUSA (I)yHKI_II/II/I;

19. BeIuMCIUTE U ONPEIENUTh MpeelibHbIe a0CONIOTHYIO M OTHOCUTEIHHYIO TIOTpeIll-
m -[a — b]?
HOCTH pe3yibTata. MIcxoaHoe BbIpakeHue, X = ———— The a= 5,14+0,005,
c

b=2,44+0,006, ¢c=7,2+0,07, m=7,8£0,05.

20. BeyucinuTh 1 ONpenenuTh npeaeibHble A0COTIOTHYIO U OTHOCUTEILHYIO MTOTPEIII-
m-[a + b]?

32
C

HOCTU pe3ynbTaTa. McxomHoe BbIpakeHHE, X = , Tne a=3,85+0,01,
b=20,18+0,002, c=2,04+0,01, m=7,2+0,07 .

21. TlocTpoiiTe KyOndeckuit crutaiie Juist GyHKImn y=f(X), 3a1aHHOM TaOJIHIICH:




X 2 4 6 8

y 3 -2 5 -1

Jnist TaOIMYHO 3a1aHHON (PYHKIHH:

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

f(x) 1,5576 0,3570 0,0653 ,0080 0,0006

METOOM 3KCTPAIOJIALUH C TOMOIIbIO HHTEPHOISALMOHHBIX (popMya HeloToHa BeIYMCINTE
3Ha4eHUs1 (PYHKIUU COOTBETCTBEHHO B Toukax 1,61 u 1,68.

08 cos(X)

22. Haiitu npubIvKeHHOE 3HaYeHHe HHTerpaia | = I f(x)dx, roe f(x)=
03

Pazpabotuuk: ['abmynxakosa I'.P. - mpenonaBaresns




