I[IpodeccnonanbHOe 00pa30BaTEILHOE YACTHOE YUPEKICHHEe

«KOJUIELK UTH®OPMATHUKHU U I[H3AI>1HA»
(IHOo4uy «KH/»)

109029, r. Mocksa, yn. Huxeropoackas, 1.32, ctp. 16, komu.301
WHH 7721516041, KIIIT 772301001, OT'PH 1047796716990
ten. 8:(495)774-72-74, Opurmansueiii caitr Kid-spo.ru

[punoxenne 5

k OII CIIO no crienuanbHOCTH
09.02.07 NadopmarmoHHbIe
CHCTEMBI U IIPOrpaMMUPOBaHUE

o pd 4
/ A H N
27 .

S Y TBEPKIAIO
Tapexrop HOUY «KU Ty
/i RN A

JOOKYMEHT NOANMNCAH
QNEKTPOHHOW NOAMUCHIO

/

Bnapeneu: Mexbko Onbra BnagumuposHa
[evicTButenen: ¢ 04.07.2024 po 04.10.2025

4" ' O.B. Ilenbko

Ceptucbukat: 027103A000A3B16CA74B8345402B93DAA8 ( > [

®OH/I OHEHOYHbBIX CPEACTB

YyeOHOI JUCIUIIINHEI

OI1.10 Ynciaennbie MeTOALI

IIPOrpaMMBbl ITOATOTOBKH CIIELIMATUCTOB CPEIHET0 3BEHA
10 CIICUAJIBHOCTHU
09.02.07 Uu¢opManimOHHBIC CHCTEMbI M IPOrPAMMHPOBaHHUe

KBanudukanuu- nporpaMMHUCT, CIICHUATHICT MO HH(POPMAIIMOHHBIM CUCTEMaM, pa3paboT4uK BeO 1
MYJIbTUMEIUHHBIX TEXHOJIOTHM, CIIEUATUCT 0 HH(POPMAITMOHHBIM pecypcam, aIMUHUCTPATOp 0a3
JTAHHBIX, CIICIIUATHCT IO TECTUPOBAHUIO B 007acTH MH()OPMAIIMOHHBIX TEXHOJIOTHI, TEXHHUECKUN
nucaTesb

MockBa,2024


http://www.kid-spo.ru/

OAOBPEHA

[IpenMeTHO-LIMKIIOBO KOMUCCHEN

OOIIMX T'YMaHUTAPHBIX U COLUATBHO-
SKOHOMHMYECKUX, MATEMaTHUECKUX M OOIINX
€CTECTBEHHOHAYYHBIX MPOPECCHOHATBHBIX
JUCUUIIINH

[Ipotokom  Ne 1
or « 30 » aerycra 2024

[Ipencenarens npeaAMETHO-UNUKIOBONH KOMHCCHH
O0IIMX TYMaHUTAPHBIX U COL[MAIIBHO-
SKOHOMHUYECKUX, MATEMaTHYECKUX U OOLINX
€CTeCTBEHHOHAYYHBIX PO(EeCCHOHATBHBIX

JUCLMIUIMH

Pa3zpabotan Ha ocHOBe DemepaibHOTO rOCY1IapPCTBEHHOTO
00pa30BaTENLHOTO CTAHIAPTA CPEITHETO
pohecCHOHATLHOTO 00pa30BaHuUs
09.02.07 UadopmanimoHHbIE
CHCTEMBI U TIPOTPAMMHUPOBAHHE

3amecTuTeNb IUPEKTOpa MO yueOHO-
METOIMYECKOM paboTe

) s /)
g & H.B. Yépnas »\UZ/{VE{{’[A/ (g L I1.B. IIuckynoBa
(Toariuce) : (®.1.0.) (Momucs) ’ (©.1.0.)

Opranuzanusa-pazpadorunk: IIpodeccuonansHoe 00pa30BaTEIbHOE YaCTHOE YUPEKICHUE
«KOJIJIEJDK THOOPMATUKU U TIN3ATHA»



1 IMacnopt ¢poHIA OLIEHOYHBIX CPEACTB
1.1 Ob6aacTh NpUMeHeHHsI
@OHJT OLICHOYHBIX CPEACTB MpeJHa3HAUYEeH [UJIsl TPOBEPKU pPE3yJIbTaTOB OCBOCHHUS YyueOHOU
mucuurmuabl - OIL10  «YwumcineHHble  METOAB»  00pa3oBaTEbHOM  IPOTPaMMbl  CPEIHETO
npodeccuonanibHoro oopazoanus (mamee — OII CIIO) — mporpamMMbl MOJATOTOBKH CIEITHAIKCTOB
cpeanero 3BeHa (nanee — [IIICC3) no cnerumansnoctu CI1O 09.02.07 MHpOpMaLMOHHBIE CHCTEMBI U
porpaMMHUpOBaHUE.

1.2 MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOW mnpodeccMoHAIbHOIi 00pa3oBaTe/bHOI
NPOrpaMMblI
VYueOHast nuctuminHa « HucIeHHbIe METOAbI» OTHOCHTCS K 00IIenpo(ecCHOHaTbHOMY TUKITY OCHOBHOM
IIPOrPaMMBI.

1.3 I_[e.m, ! INIAHUPYEMbI€ PE3YJIbTAThl OCBOCHUSA TUCHMIIJIMHDBI:

B pe3ynbraTe ocBO€HMS JUCHUIUIMHBI 00yUYarOIIUNACs 10JDKEH YMeTh:
e  lcnonb3oBaTh OCHOBHBIE YMCIIEHHBIE METOJbI PEIICHUS MaTeMaTHYeCKHUX3aJau.
e  BriOGuparh onTUManbHbIM YMCICHHBI METON JJI PELICHUs OCTaBICHHOW3alauH.
e  JlaBath MaTeMaTU4eCKue XapaKTepUCTUKU TOYHOCTH UCXOAHOMN
UH(POPMALIMU U OLIEHUBATh TOYHOCTH IOJIyYE€HHOI'O YHCIIEHHOTO PELICHHUS.
e  Pa3zpabareiBaTh anropuTMBI M TPOrPAaMMBI JJISl PEHICHUS BBIYUCIUTEIBHBIX 337134,
YUUTBIBask HEOOXOUMYIO TOUYHOCTb [T0JIy4aeMOro pe3yJibTara.
B pe3ynbrare ocBoOeHUS TUCHUIUIMHBI 00yJarouiics JOHKEH 3HATh:
e Meroabl XpaHEHMsI YMCENl B MaMSTH AJIEKTPOHHO-BBIYMCIUTEIBHON MalIMHBI (Jlanee —
OBM) u aeiicTBUS HaJl HUMH, OLIEHKY TOUHOCTH BBIYUCICHUH.
e Meroasl pemieHHs ~ OCHOBHBIX ~ MaTeMaTHMYECKMX  3aJad —  HWHTErPUPOBAHUA,
T epeHIMPOBaHNUs, PEIIeHUs JUHEHHBIX U TPAHCLEHIACHTHBIX YPaBHEHUN M CHUCTEM YpaBHEHUH C
nomouiso O9BM.
B pe3ynbraTe 0CBOGHUS AUCHUILIMHBI 00YYarOIUICS OCBaMBAE€T OCHOBHBICKOMITETCHIINU:
OK 01. Boi6upats criocoOsbl petieHus 3a/1a4 npodeccnoHalbHOMN NesTeIbHOCTUIIPUMEHUTENIBHO K

pa3TMYHBIM KOHTEKCTaM;
OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHAJIM3a U UHTEPIPETALIMUUHPOPMAIUH
1 nH()OpMAIIMOHHBIE TEXHOJIOTHH JIJISl BBITIOJTHEHHUS 33124 PO(eCcCHOHANBHOM NesITeThHOCTH;
OK 03. [InaHupoBaTh M peaJM30BBIBATh COOCTBEHHOE MNpPO(EeCcCHOHAIBHOE M JMYHOCTHOE
pasBUTHE, NIPEINPUHUMATEIBCKYIO IEATEIIBHOCTh B IPOPECCHOHATIBLHON cdepe, UCT0Ib30BaTh 3HAHUS
10 (PMHAHCOBOW T'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIXCUTYAIIUSAX;

OK 04. D¢ dexTnBHO B3aMOIeHICTBOBATh U PabOTaTh B KOJIJIEKTHBE U KOMaH/IE;
OK 05. OcymiecTBisATh YyCTHYHO W HMUCBMEHHYIO KOMMYHHUKALMIO HAa TOCYyAapCTBEHHOM SI3BIKE

Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMATBHOTO U KYJIbTYPHOTOKOHTEKCTA;

npoeCCUOHATLHON  JICATENILHOCTH M MOJJEp)KaHUS HEOOXOJUMOro YpOBHS (hU3HUYECKOM
MOJArOTOBJIIEHHOCTH;

OK 09. ITonb3oBatkcs mpodeccuoHaTbHON TOKYMEHTaluel Ha rocy 1apcTBEHHOM HMHOCTPAaHHOM
A3BIKAX.

I[IK 1.1. ®opmMupoBaTh anropuTMbl pa3pabOTKH NPOTPAMMHBIX MOJYJEH B COOTBETCTBHH C
TEXHUUYECKUM 33JJaHUEM.

IIK 1.2. PazpabaTsiBaTh MporpaMMHBIC MOAYJIH B COOTBETCTBUHU C TEXHUYCCKUM3aTaHUEM.

I1K 1.5. OcymecTBiaTh pehakTOPUHT ¥ ONTUMHU3ALUIO IIPOTPAMMHOI0 KOJIA.



1.4 TIpomeskyTOYHAs aTTeCTALMS MO TUCHHUIINHE

1.4.1 KpuTepuu H KaJAa OLEHUBAHUSA Pe3yIbTATOB TeCTUPOBAHMSA

Ne TecToBBIE HOPMBI,
Onenka
n/n % npaBUWJIBLHBIX OTBETOB
1 90-100 % OTIINYHO
2 75-89 % XOPpOIIIO
3 50-74 % YAOBJIETBOPUTEIHHO
4 menee 50 % HEYJIOBJIETBOPUTEIHHO

1.4.2 Kputepum 1 IKAJIAa OLIEHUBAHUS Pe3yJIbTATOB BbINOJHEHHUS MPAKTHYECKOI padoThI

B nporecce BbIoMHEHUS TPaKTUUECKON pabOThl KaKIblii CTY/IEHT COCTABIIET MHANBUAYATbHBIN
OTYET, KOTOPBIA BKIIIOYAET LENU U 3aJ1a4u padOoThl, IPAKTUYECKYIO YacTh U BBIBOJbIL. BBIBOJBI 1OJIKHBI
94eTKO ()OPMYITMPOBATH OCHOBHBIE PE3YJIbTATHI PAOOTHI.

OneHkKa «OTJMYHO» BbICTABIISETCS, €CIIM CTYJEHT aKTUBHO pabOTaeT B TEUEHHUE MPAKTUYECKOTO
3aHSTHS, 1a€T MOJIHBIE OTBETHI HA BOMPOCHI B COOTBETCTBUHU C IJTAHOM MPAKTUYECKOM pabOThI, TOKA3bIBACT
ri1yOOKOe BIJIaJICHHME TEOPETHUECKUM MaTepuajioM, 3HAHHUE COOTBETCTBYIOIIEH JUTEpPATyphl, MPOSBISET
YMEHHE CaMOCTOATEIbHO U apryMEHTHPOBAHHO U3JaraTh MaTepuall, aHAIU3UPOBATh SBJICHUS U (DAKTHI,
JIeJIaTh CaMOCTOSITENIbHbIE 0000LIEHHS M BBIBO/IbI, IPABIJIBHO BBIMOJIHIET YUeOHbIE 331a4u, HE IOIyCKast
Oosee oHOM aprupMeTUUECKON OMMOKHU WIIA OMTUCKH.

Or1eHKa «XOPOLIO» BBICTABIISIETCS MIPU YCIOBUH COOJIIOJICHUS CIEAYIOMINUX TPEOOBAaHMI: CTYy/I€HT
aKTUBHO paboTaeT B TEYEHUE MPAKTHUECKOTO 3aHATHs, BONPOCHI OCBELIEHBI MOJHO, H3JI0KEHUS
MaTepHasa JIOTH4eckoe, 000CHOBaHHOE (haKTaMH, CO CChUIKAMH Ha COOTBETCTBYIOILIME HOPMAaTHBHBIE
JOKYMEHTbl M JINTEPATYPHBIE HCTOYHUKH, OCBEIEHUE BONPOCOB 3aBEPLICHO BBIBOJAMM, CTYJEHT
OOHapyXWJI yMEHUE aHAIM3UPOBATH (DAKTHI U COOBITHS, a TAaKXKE BBHIMOJHATH y4ueOHbIe 3amaHus. Ho B
OTBETax JOMYLIEHbl HETOYHOCTH, HEKOTOpbIE HE3HAUMTEIbHbIE OLIMOKU, UMEET MECTO HEI0CTATOYHas
apryMEHTHPOBAHHOCTh IPHU H3JI0)KEHUU MaTepuasa, YeTKO BhIpaKEHHOE OTHOILIEHUE CTYAEHTa K (akTaM
1 COOBITHUSAM WJIM JTomyuieHs! 1-2 apudmerndeckue u 1-2 ornyeckue OuMOKY NpUpPEIeHNH 3a/ay.

OrneHka «y10BJ1eTBOPUTEIbHO)» BBICTABISETCS B TOM ClIy4ae, KOI/la CTYIGHT B LIEJIOM OBJIaJIen
o0mieif CyTbi0O BOINPOCOB IO JaHHON Teme, OOHApy)XMBaeT 3HaHUE JIEKIIMOHHOTO MaTepHaa,
3aKOHOJIATENIbCTBA M YUEOHOH TUTEpaTyphbl, MBITAETCS AaHATU3UPOBATH (PaKThl U COOBITHUS, JIeNIaTh BHIBOIbI
u pemath 3aaud. Ho Ha 3aHATHU BeneT ce0s MacCUBHO, OTBEYAET TOJBKO IO BBI3OBY IPEINOAaBaTENs,
JlaeT HEMOJHBbIE OTBETHI Ha BOIPOCHI, JIOMYCKAaeT IpyOble OMMOKH MPU OCBELIEHHUH TEOPETUYECKOTrO
MaTepuaia Ui 3-4 JOru4ecKux OIMOOK MPHU PEIIeHUH CIIEUAIbHbBIX 3a]1a4.

OneHka «HeyJI0BJIeTBOPUTEIbHO» BBICTABISIETCS B Clydyae, KOrja CTYACHT HE OTBEYaeT Ha
MIOCTABJIEHHBIE BOIPOCHI WJIM OHU OCBEIICHBI HENpPaBHJIbHO, OECCHCTEMHO, C TPyObIMH OLIMOKaMH,
OTCYTCTBYIOT TOHHMMAaHHS OCHOBHOH CYyTH BOIIPOCOB, OOHAapy>K€HO HEYMEHHE JIelaTh BHIBOJBI U
0000111eHus, peraTh yaeOHbIe 3a/1auu.



1.5 Oranbl popMupoOBaAHUA KOMIETEH U

Buja arrecranuu

Ne KonTpoampyembie dopMupyemblie Texymuii TpomenyTounan
n/n pa3aesbl, TeMbl KOMMETEeHI[HN
KOHTPOJIb arrecTanus
JAUCHHUILIMHBI
OnemenTsl Teopuu norpemnocteii| OK 01,0K 02, KonTponbhas
OK 03,0K 04,0K paborta
1 05,0K 09,
K 1.1,IIK 1.2.,IIK 1.5.
[TpubnmxEHHbBIE pelIeHus OK 0L,OK 02,
| [osoki
paHoHert TK 1.1,TIK 1.2,1IK 1.5
YpaBHCHHIA
OK 01,0K 02,
Perrenre cucTeM JTMHEHHBIX OK 03,0K 04,0K
3 anredpanvyeckux ypaBHEHUN 05,0K 09,
TIK 1.1,ITIK 1.2IIK 1.5
OK 01,0K 02,
4 HNHTtepnionupoBanue u OK 03,0K 04,0K
sKcTpanoiaupoBanue pynkuuii | 05,0K 09,
MK 1.1,I1IK 1.2.,I1IK 1.5
5
OK 01,0K 02,
. Uucnennoe unrerpupoBanne | OK 03,0K 04,0K
05,0K 09,
K 1.1,IIK 1.2.,IIK 1.5
6 | UucnenHoe peuieHue
OK 01,0K 02,
OOBIKHOBEHHBIX OK 03.0K 04.0K
g depeHInaTbHBIX 05.0K 09

ypaBHEHUH

K 1.1,IIK 1.2 IIK 1.5




2. KOHTPOJIBHO-OIIEHOYHBIE CPE/ICTBA
2.10ueHoYHbIe CPeACTBA ISl TEKYIIEr0 KOHTPOJIs

Tect Ne 1

Aa:=|A- a| yaspigaeres

1.Besinuuna
a) MOTPEIIHOCTh METO/a;

0) MOrpeIIHOCTb OKPYTJICHNUS;
B) a0COJTIOTHASI TOTPEITHOCTb;

I') OTHOCHUTEJIbHAS MIOTPEIIHOCTb.

__Aa

2.BestmunHa o al Ha3bIBaeTCsa)
MOTPEIIHOCTh METO/Ia,

0) MOrpelHOCTh OKPYTJICHNUS;

B) a0COJIIOTHASI TOTPEITHOCTH;

') OTHOCUTEIIbHAS MTOTPEUTHOCTb.

3.1ln¢dpa yucia Ha3bIBAETCS BEPHOIi (B IIMPOKOM CMBICJIE), €CJTH A0COTIOTHASI MOTPEeIIHOCTHITOT0
YHCJIa He MPeBOCXOAUT pa3psiia, B KOTOPOM CTOMT nudpa

a) CIMHUIIBI,

0) nmecsTKa;

B) COTHU;

T) THICAYH.

4.a=2,91385, A a=0,0097. B unciie a BepHbI B IIHLPOKOM CMbIcJie b
a) 0,97,

0) 2,9,1,

B) 2,9,1,3;

r) 0,0,90,7.

5. nudpamMu 4ncia ABJIAIOTCS Bee HUGPHI B ero NPpaBUJIbLHOM 3aNIMCH,HAYHHASA ¢ IIePBOil HEHYJ1eBOM
cJIeBa

a) IPaBUJIHLHBIMH;

0) BEpHBIMU;

B) COMHUTEIILHBIMU;
T') 3HAYaIllUMH.

6.IlorpemrHoCTb, 00YCJIOBJIEHHAS HETOYHOCTHIO 3aJaHUSl YHCJIOBBIX JaHHBIX, BXOASIIHX B
MaTeMaTH4ecKoe ONUCAHME 32/1aYH

a) HEyCTpaHUMasl MOTPEIIHOCTE;

0) MOTrPeNTHOCTh METO/1A;

B) BBIYUCIIUTEIbHAS MOTPEITHOCTE;

T) pe3yJIbTUPYIOIIAsi HOTPEIIHOCTb.

7.IlorpemIHoOCTb, ABJSIIOLIASICSA CJIeICTBHEM HECOOTBETCTBUSI MATEMATHYECKOT0 ONMUCAHUA3AIAYH
peajibHOM AeHCTBUTEIbHOCTH

a) HEYCTpaHUMasl IOTPEIIHOCTb;

0) MOTrpenrHOCTh METO/1A;

B) BBIYUCIIUTCIIbHAA MOTPCIIHOCTD,

T') pe3ybTHPYIOIIAst HOTPEUTHOCTb.



8.ITorpemrHoCcTh, CBSI3AHHASI CO CIIOCOOOM pellleHHsI MOCTABJIEHHOH MaTeMaTHYeCKOii 3a1aun
a) HEyCTpaHUMasl MOTPEIIHOCTh;

0) MOTPENTHOCTh METO/IA;

B) BBIYHMCIIUTENbHAS MMOTPEIIHOCTb;

T') pe3ybTUPYIOIIAs HOTPEUTHOCTb.

9.ITorpemHoCThL 00YCJIOBJIEHA HEOOXOAUMOCTHIO BBINMOJHEHHS] apu(pMeTHYECKHX ONepanuid Haj
YHCJIAMU, yCEYEeHHBIMHU 10 KOJIMYeCTBA Pa3Ps/i0B, 3aBUCALLET0 OT NPUMeHsIeMOil BIYMCIUTEIbHOM
TeXHUKH.

a) HEyCTpaHUMasl MOTPEIIHOCTb;

0) MOTrpeIrHOCTh METO/1a;

B) BBIYHMCIIUTEIbHAS MMOTPEIIHOCTh;

T') pe3yIbTUPYIOIIAs HOTPEUTHOCTb.

10.A0coII0THASI IOTPENTHOCTH OKPYTJIEHUsI ¢ M30BITKOM 4Yuciaa 1,8 10 meabix paBHa
a) 0;

0) 0,2;

B) -0,2;

r)0,1.

11.M3BecTHO, uTO 7t = 3,14... TouHOCTH NPHUOJIMKEHHOTO paBeHcTBA T = 3,14 paBHa:
a) 3,14 +0,01;

0) 3,14,

B) 0,01;

r)3,14+0,1.

1
12.U3BectHO, uT0 0,111 siBIsIeTcs MPpUOJIMKEHHBIM 3HAYEHHEM ISl 9. OrHocuTenbHas
MOTPEeIHOCTH ITOr0 MPHOJIMKEHHS PABHA:

1
a) 9000 ;

L
6) 999 ;

L
B) 900

1

r) 9999



Kuiou4 k Tecty:

1 2 3 10 11 12

EaN
ol
o
~
oo
©

r a 0 r a a 0 B 0 a 0

11-12 — «oTAUYHOY

9-10 — «xopomio»

7-8 — «<y10BJI€TBOPUTEIbHO»

Huxe 7 — «<Hey10BJI€TBOPHUTEILHO

Tect Ne 2

1.0TaenuTh KOpeHb YpaBHeHHs COSX = 2X.
a) [-1;1];

6) [0;1];

B) [1;2];

r) [2;3].

2.Ha pucyHke u300pakeH YuCJIeHHbI MeTO YPABHEHHMIA:
a) METOJ JCJICHHS OTpe3Ka

0) MeTox Xopx;

B) METO/ KacaTelbHbIX;

T') METOJ] MHTETPALIHA.

f(x)
NcxogHbint uTepean (b-a)
1-#t war: uiTepean (b-a)y2
2-1t war:(b-ay4
3-if war:(b-ay8
/_,_,ﬂ-"
0 8 X2 ixe3 A Xcl b x

3.MeTo, KOTOpPBIi NPUBOIAUT K PelIeHHI0 aJiredpanyecKuX YpaBHeHHH 3a KOHEYHOE 4YHCJI0
apugMeTHYECKUX ONepanHii, HA3bIBACTCH:

a) UTepaIMOHHBIN METOT,

0) mpsIMOIi METO[I;

B) METOJI XOP/I;

I') METOJI KacaTeIbHBIX.



4.MeTo/1, B KOTOPOM TOYHOE pellieHHe MOKeT ObITh MOJIy4YeHO JUIIb B Pe3yJabTaTe0eCKOHEYHOT 0
MOBTOPEHMS eINHO00PA3HBIX /IeliCTBUI, HA3BIBACTCH:

a) UTepallMOHHBIN METOI;

0) nMpsIMOY METOJI;

B) METOJ1 XOP/I;

') METOJ] KacaTeabHbIX.

5.B MeTone uTepamuii mpouecc HTepaluii NMPoaOJLKaeTcss A0 TeX MOpP, MOKa JIA JABYX

MOCJIeA0BATEIbHBIX n- 1 NpHUOINKeHUI u X n He OyzeT obecne4eHo BHINOJTHEHHEHEPABEeHCTBA
( E — TouHOCTH BHIYHMCIEHHI ):

a)|-|<E;

6)|-1=E;

B)|-|<E;

nl-|>E.

6.Ha pucyHK# u300paskeH MeTO:
a) METOJT XOPJ;
0) METOJ] KacaTeJIbHbIX;

B) METO/I TOJIOBUHHOTO JICJICHUS;
T') METOJI UTEPALIH.

7.Metogom Hp10TOHA HAlITH KOPEeHb YPABHEHHU X * x4 2x—4=0 ¢ TounocthIo 10 0,01.

fi(x)

/ fx=0
XD Xc3

Xl

a. 15,83;
0. 15,74,
B. 1,64;
r. 1,57



8.Ecau pynkuus f(X) npeacrapiasier co6oii MHorowien, To ypasuenue f(X) = 0 naspiBaercs:

a. TPAHCLICHICHTHBIM;
0. anreOpanvyecKum;

B. TUHCHHEBIM;

I'. KOMOMHUPOBAaHHBIM.

Kurou k Tecry:

w
S
o1
o
~

1 2

oo

0 a 0 a B a B

8 — «OTJIMYHO»

6-7 — «xopomo»

5— «y/10BJIETBOPHUTEIHHO

Huke 5 — «<Hey10BJIETBOPUTEIHLHOY

Tect Ne 3
12 5 2
=3 3 :[1 31
1.Jlanbl MaTpanbl 3 4 , det (AB) paBen
a) -2,
0) 13;
B) -6,5;
r) -26.
2 -1 1
4 3 1
6 -13 6
2.Jlana MmaTpuua A= . LU- pa3iio:xkeHne MmaTpunsbl A:
1 0 2 -1 1
2 1 © 0o 5 - 1]
1 3 -21), (o o 1 ’
2.,
1 0 O
2 5
3 (3 -2 1) ’
2 -1 1 1 0 0
2 5 -1 0 1 0
3 -2 1 0 1




3.Ju1s1 Toro, 4To OBL1 NPUMEHUTH MeTo 3eiinens k pemeHuio CJIAY Ax=b ¢ kBaapaTHOMH
HEBBIPOKIEHHOM MaTpuLeil A, He00X0AUMO NPeABAPUTEIBLHO MPeodPa30BaTh ITY CUCTEMY KBH/Y:

x=BX+c;
x=AX-b;

x=AX+c;
x=BX+b.

NN

4.39T10T METO/ OCHOBAaH HAa MPEANOJOKEHUH, YTO UCKOMBbIC HEU3BECTHLIC CBAA3aHbI PEKKYPECHTHBIM

X, cr. . X. (.
COOTHOLIEHHEM L B

MeToJ 3eraes;
meron ["aycca;
METO/I UTepaIuii;
METO/1 IPOTOHKH.

© N O

5.MeTo1 moC/1e10BATEIHbHOT0 HCKIIYEHHsI TepeMeHHbIX:

1.meton 3erinens;

2.meton 'aycca;

3.MeTOo/T UTeparlvii;
4.MeTOJT IPOTOHKH.

6.011pe11e.1mTe.m) MaTpUullbl pPaB€H NMPOU3BEACHUIO BCEX ...............

meroaom I'aycca.

BEIYLLIUX JJIEMEHTOB;
3JIEMEHTOB TJIaBHOM JTHAaroHaiu,
HEHYJIEBBIX DJIEMEHTOB;

AJIEMEHTOB, OTJIUYHBIX OT HYJIA.

BN =

7.Jlana matpuna A= . Meroaom ["aycca Hali/IeHbI 2JIEMEHTHI &

2ul;
2. 5u-l;
3. 4u?;
4, -1ul;

............... NpH ee Npeodpa3oBaHUN

M @
22 ya 23 | koTopsle paBHbI:1.

8.OcHoBHasi /1€ METO/1a 3aKJII0YAETCsl B TOM, 4TO NPHU BbiyucjaeHuu (k+1) -ro npudiaukeHus
HEN3BECTHOI YYNTHIBAIOTCH yKe BhIUHcJIeHHbIe paHe (K+1) — e mpubanmxenns (

x X X._ .
1,2, ),

1.maTpuyHBIi METO;
2.meton Kpamepa,

3.meton ['aycca;
4. meton 3eiinens.



9.Metoa ucnosb3yercs AJisl pelieHusl CUCTEeM JIMHEHHBIX aJiredpandecKuX ypaBHEeHU I, HAX0KTIeHUsI
00paTHOIl MATpPHIbI, HAXOK/IEHHUS KOOPAMHAT BEKTOPAa B 3aJaHHOM 0a3Hce, OTBICKAHHME PaHra
MATPHULBI.

1.maTpuuHbIii METO;

2.meton Kpamepa;

3.meron Xopnana-T'aycca;

4. meton 3eiinend.

10.K npudankeHHBIM MeTO/1aM pellleH!s CHCTeM JIMHEHHbIX ypaBHEHHI OTHOCATCA:
1.meton Kpamepa;
2.meton [aycca;
3.MeTOJ TPOCTOM UTEPALUY;
4.MaTpUYHBII METOI.

K04 Kk Tecry:
1 2 3 4 5 6 7 8 9 10
r a a r 0 a 0 r B B

9-10 — «oTAMYHO»
8 — «xopomo»

/— «y10BJIE€TBOPUTEIbHO
Hwuxe 7 — «Hey10B1€TBOPUTEILHO»

Tecr Ne 4

5

fxdx
1. IMpubnmwKkeHHOE 3HAYCHNE HHTETpasia 0 (momarast N=5), BeI4KCIEHHOE O hopMyJITe
JIEBBIX MPSMOYTOJIBHUKOB, PABHO:

1. 15;
2. 5;
3. 12,5;
4. 10.

2. Vcnonp3yst METO/T JIEBBIX IPSMOYTOJIBHUKOB BBIYKCIICH ONPE/Ie/ICHHBIH

°. dx
uHTErpan 1 % e (monarast N=4), KOTOPbIi MPUOIU3UTETHHO paBeH: 1.
1,5744;
2. 1,6024,
3. 1,1053;
4, 1,7845.
b
[rooax~222 |
3.5= ¢ 6n ly,+4y,+2y, +...+4y,, . +¥,,

1. merox CuMriicoHa;



METO/I Tpaneuuii;
(dbopMyIia IEBBIX MPSIMOYTOJIHLHUKOB;
dbopmyIia mpaBbIX MPSIMOYTOJILHUKOB.

N

b
+
jf(x)dx Nh[%+yl A P e N

4.S=
1. Merox mpsIMOYTOJIbHHUKOB;
2. MeTOJ Tpareuuu;
3. Metoj mapabo;
4. meron CumricoHa.
i
J. dx
J1+ x?
5. TIpubnmxeHHOEe 3HAYEHHE HHTETPaa npu n=4, BBIYHUCIICHHOE 110 (hopMyJie

Tpancuuu, paBHO:

1. 0,783;
2. 0,5;

3. 0,645;
4. 0,812.

6. [Tpubnmxennoe 3Hauenue naterpaia npu h=0,25 , Beruucientoe mo Gopmyiie CUMIICOHA,pPaBHO:

1. 0,782:
2. 0,702,
3. 0,5;

4. 0,645.

[fGodx ~(b- )3 y,H,

. (popmymna I'aycca;

. ¢opmyna Hetorona—Koreca;
. (opmyna CumriicoHa;

. ¢dopmyna Jlarpanxa.

AOON =

8. TpaauIMOHHO TPH MOTYYEHUH KBaJpaTHBIX Gopmyi ['aycca B MCXOHOM MHTETPAJIC BBITIOIHACTCS
3aMeHa MePEeMEHHOM, ePeBOIAIIAs MHTErpal 1o oTpe3Ky [a;b] B maTerpan moorpesky:

1. [b;a];
2. [-1;1];
3. [0;1];
4. [1,2].

9. Cucrema no3BosseT Oarogaps rpapuecKuM BO3MOKHOCTSIM IPOUILTFOCTPUPOBATh
TEOMETPUYECKHAN CMBICI UHTETpaJIa

1. Match Cad;



2. Derive;
3. Mathematica;
4. Maple.

10.5~ =

METOJI Tpaneuuu;

METO/I JIEBBIX IIPSIMOYTOJIbHUKOB;
METO/ ITPaBbIX IPSIMOYTOJIBHUKOB;
METOJ1 CPEIHUX NPSAMOYTOJIbHUKOB.

el Ny

Kurou k Tecry:

1 2 3 4 5 6 7 8 9 10

r a a 0 a a 0 0 a r

9-10 — «OTIMYHO»
8 — «xopoo»

/— «y10BJI€TBOPUTEIbHO
Hwuxe 7 — «Hey10B1€TBOPUTEILHO»

IIpoBepka BbINOTHEHUs NPAKTHYECKUX padoT.

KontponbHas paboTa MPOBOAUTCS C LENbIO KOHTPOJS YCBOEGHHBIX YMEHUH M 3HaHUH H
MOCJIEAYIOLEro aHajanu3a TUIIMYHBIX OIINOOK U 3aTPyJAHEHUN CTYACHTOB B KOHIIE U3yUYEHUS TEMbI WIH
pasznena

Copepxxanue NUCbMEHHOM NpaKTHYecKOH padotsl onpenenserca B coorBeTcTBur ¢ OI'OC
cneunanbHocT 09.02.07 MHopManoHHble CUCTEMBI U NPOrpaMMHpOBaHUE, pabodel mporpamMmoit
JUCUUIUIMHBL «YucnenHsle MeToasl» ans cnenuaabHocTH 09.02.07 MHbopManMoHHBIE CUCTEMBI U
IPOrpaMMHUPOBAHUE.

[IpuHuunbI 0TOOpPA coepKaAHUS NPAKTUYECKOI padoThI:

e OPHEHTAIMsI Ha TpeOOBaHUs K pe3ylbTaTaM OCBOEHHUS y4eOHOM IUCHMIUIMHBI «YMCIeHHbIE
METO/bI», IPE/ICTaBIEHHBIM B pabouell mporpaMmme y4eOHON AUCHUILITUHBI « HUCIIEeHHBIE METOIBI»:

yMeTb:

e BBITIOJIHSATH I€UCTBUS C MPUOIMKEHHBIMU YHCIaMH;

e pelIaTh YpaBHEHUsSI METOJIOM MTOJIOBUHHOTO JCJIICHUS U UTEPAINi;

e pelIaTh YpPaBHEHUSI METOJIOM CEKYIIMX U XOPJ;

e pelIaTh CUCTEMBI JIMHEHHBIX ypaBHEHUN MeTo10M ["aycca u meToiom 3eiiiens;

e BBITIOJTHATH 3a/1a4d OTICJCHHUS KOpHEH YpPaBHEHHM, METOJIOM IOJIOBHHHOTO JCJICHUS C
nomoinbsto MS Excel u Ha si3p1ke Turbo Pascal.

3HATH:

e KJIACCU(PMKAIIMIO TIOTPEITHOCTEN Pe3ybTaTa YUCICHHOTO PEIICHHUS 3a/1a4H;

e CIIOCOOBI MPUOIMKEHHBIX BRIYUCICHUH 10 3aJaHHON opMyIie;

e METO/bI TOJIOBUHHOTO JIEJICHUs, UTepanuii, Mmetoq HpioToHa, CEKyIIMX U XOPJ;

e METO/IbI PEILICHUS CUCTEM YpaBHEHHI YHCIEHHBIMU MeToaaMu (MeTon ["aycca u MeTont
3eitaens).

3 CTpyKTypa nucbMEeHHO# NPaKTHYeCKOil padoThI

[TucbmenHas paboTa COOEPKUT S5 3aJaHHM.

BapuanTsl paboThl paBHOLIEHHBI MO TPYIHOCTH, OJAMHAKOBBI IO CTPYKTYpE, MapayljiesIbHbI IO
PACIIOJIOKEHUIO 33/IaHU: TTOJ] OTHUM U TEM XK€ MOPSAKOBBIM HOMEPOM BO BCEX BAPUAHTAX MUCbMEHHOU
KOHTPOJIBHON PaOOTHI HAXOAUTCS 33JJaHUE, POBEPSIONISE OJUH M TOT K€ DIEMEHT COJIEPKaHUS.



CucremMa oueHMBAHUS MUCbMEHHOM MPAKTUYECKOl padoThI

J11g osyyeHus OLEHKHU «5» HE0OXO0AMMO PEUINTh BEPHO BCE MATH 3aJaHUIA; OLIEHKH «4» - TI00bIe
YeThIpe 3a/laHus; OLEeHKU «3» - nolble TpU 3adaHus. PemieHne mMeHee Tpex 3aJaHUM OLEHUBACTCS
OLICHKOM «2».

Bpemsi BbInoiHeHN s TUCbMEHHON KOHTPOJIbHOH PadoThl

Ha BrinosnHeHne KOHTpoibHOM padoThl oTBOAUTCS 90 MUHYT.

2.2 OnleHOYHBbIE CPeACTBA 1JIsl MPOMEKYTOUYHOI aTTecTAlNu

[TuceMeHHast KOHTPOJIbHASL PA0OTa CONEPIKUT 8 3a/1aHUH.

3anaHus NHCHbMEHHOM 5K3aMEHAIlMOHHON paboThl MpeuiaraloTcss B TPaJULUOHHON Qopme
(pewenue 3anay).

Bapuantsl paboThl paBHOLIEHHBI N0 TPYAHOCTH, OJWHAKOBBI IO CTPYKTYpE, MapayljieNibHbI IO
PaCTOJIOKEHUIO 33JaHUIA: TIOJT OHUM U TEM K€ MOPSIKOBEIM HOMEPOM BO BCEX BapHaHTaX MUCbMEHHOM
IK3aMCHAIIMOHHOW PabOThl HAXOAUTCS 3aJJaHUE, POBEPSIONISE OJUH M TOT JKE JIEMEHT COJCPIKAHUSI.

CucremMa ouleHUBAHHSA MUCHMEHHOM 3a4eTHOI padoThI

J171g mosty4eHus OIeHKH «5» He0OXO0IMMO PElINTh BEPHO JII0ObIE CEMb WM BCE BOCEMb 3aJIaHUM;
OLIeHKH «4» - mo0bie 5-6 3amaHuil; oneHKU «3» - Mo0ble YeThipe 3aanus. Perenne MeHee 4eThIpEx
3a/IaHUH OLIEHUBACTCS OLIEHKOM «2)%.

Bpemsi BbINOJIHEHUS MUCbMEHHOM 3a4€eTHOM padoThI

Ha BrinonHeHne KOHTpoJIbHOM paboThl oTBOAUTCS 120 MUHYT.

BapuanT 1.

1. Onpenenutp, Kakoe paBEeHCTBO TOYHEE:

2. OKpyriuTh COMHHTEIbHBIE IUQPHI YHCIa, OCTABHB BEpPHBIE 3HAKH M ONPEIEIUTh
a0COJIOTHYIO IOTPEIIHOCTD pe3yibrara: 23, 3748;

3. Haiitu npenenbHbIe aOCONIOTHYIO M OTHOCHUTEIBHYIO MOTPEUTHOCTH MPHUOIMKEHHOTO YHCIa,
Bce UG PHI KOTOPOTO MO YMOT4aHUI0 BepHbIe: 0,645.

4. Jns 3apansoro ypaBHenus T (X) = 0 HaiiTH OAMH U3 €ro KOpHEi MeTo1aMu JTUXOTOMHH,
uTepanuii; goctuub Tounoctd 102 Metomom auxoromuu u 102 MeTomoMuTeparmii: .
5. lns 3apannoro ypaBuenus f (X) = 0 HaiiTu oquH U3 ero KopHel Merogaamu HeroToHa, XOpa U
CeKyITUX; JoCTHYb TourocTH 1073 .
6. Pemmth cucreMy JTUHEMHBIX YpaBHEHUII METOJOM IMpocToi urepauuu (Meronom ['aycca) c
TOYHOCTBIO :
x, = 0.32x,-0.23x, +0.41x; - 0.06x, +0.67,
x, = 0.18x,+0.12x, - 0.33x; - 0.88,
|x = 0.12x,+0.32x, - 0.05x, +0.67x, - 0.18,
[x, = 0.05x,-0.11x, +0.09x, - 0.12x, +1.44.
7. Ins dyukiun f (X), 3a1aHHON B BUIe TAOJIUIIBI B TISITH y37ax Xi, 1 =0,
1, 2, 3, 4, naiitu 3HaueHus ee 1-ii M 2-ii MPOU3BOIHBIX B MEPBBIX TPEX y3JaxX, UCHOIB3YS
(dbopMyIibl YUCIIEHHOTO NU(PepeHTupoBaHus.
X; y,
482835
4.84418
4.85989
31 4.87523
33 4.86331

N NN
O N W

1.
1.
]
1.
1.

8. lnsa ¢ynknuu f (x), 3agaHHON TabMMyHO B maTH y3max x 1, 1 =0, 1, 2, 3,4, npulnmkeHHO
BBIUMCIIUTH ONpPEACNICHHBI MHTErpan Ha OTpe3Ke [Xo ; X4 |, ucmonb3ys ¢popmynsl Heiorona-Koreca,
MPSMOYTOJIbHUKOB, Tpanenuidi 1 CUMIICOHA.



X; Vi
13.5 4.90583

13.7 4.92007
13.9 4.93459
14.1 4.94882
14.3 4.96571
Bapuanr 2.

1. Onpenenutpb, Kakoe paBEeHCTBO TOYHEE:

2. OxkpyriuTh COMHHTEIbHBIE WHUGPHI YKCIA, OCTAaBUB BEpPHbIE 3HAKHM U ONPEACTHUTDH
aOCOJTIOTHYIO MOTPEIIHOCTH pe3ybrara: 0, 088748;

3. Haiitu npenensHbie aOCOMIOTHYIO U OTHOCUTEIIBHYIO MOTPEIIHOCTH MPUOIMKEHHOTO YUCIa,
BCe IUQPHI KOTOPOTO MO yMOJIYaHuIo BepHbIe: 71,385.

4. nst 3aganHoro ypaBHenus T (X) = 0 HaiiTi oJjMH U3 €ro KOpHEH MeToa-

MH JTUXOTOMHH, MTepanmii; foctuub Touoctn 102 merogom muxotomun u 107 Metomom
WTEpaLHil: .

5. lns 3apannoro ypasuenus T (X) = 0 HaliTH o7MH U3 ero KopHeil Meromamu HeioToHa, XOpa U
CeKyIIHX; 0CTHYb ToyHocTH 1073: .

6. PemuTh cucreMy TMHEMHBIX YpaBHEHUNH METOJIOM 3€iiieNisi C TOYHOCTHIO !

J3.2x, -11.5x,+3.8x, = 28,
0.8x,+1.3x,-6.4x, = -6.5,
12.4)(1 $T0% ~12%, = #AS,
7. Ins dyukiuu f (X), 3a1aHHON B B TAOIHUIIBI B TISITH y37ax Xi, 1 =0,

1, 2, 3, 4, Haiitn 3HavyeHHUs ee 1-i M 2-i TPOU3BOIHBIX B MEPBBIX TPEX Yy3JIaX, UCIOIB3Ys

bopMmyIIbl yucieHHoro auddepeHnpoBaHusl.
p A y;

0.145 4.97674
0.147  4.99043

0.149 5.00391
0.151 5.01730
0.153 5.03207

8. st ¢pynkmum f (X), 3aMaHHON TabMWMYHO B maTv y3nax x i, 1= 0, 1, 2, 3,4, npuGimxeHHO
BBIUKCIIUTH ONpEAENCHHBIH MHTErpan Ha OTpe3ke [Xo ; X4 |, ucmonb3ys ¢opmynsl HeioTona-Koreca,

PSIMOYTOJIBHUKOB, Tpaneuuil 1 CUMICoOHa.
X, y;

0.349 0.34196
0.350 0.34290
0.351 0.34384
0.352 0.34478
0.353 0.34488



		2025-03-15T12:35:02+0300
	ПОЧУ "КИД"




