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1 ACIIOPT ®OH/IA OLIEHOYHBIX CPE/CTB I10 YYEBHOM
JUCLIMIIIMHE

1.1 O61mMe MoJI0KEeHUs

OueHouHble cpeacTBa pa3paboTaHbl B cooTBeTCcTBUU ¢ PI'OC CIIO no
cnenyasbHocTH 09.02.07 UHPopMaLMOHHbIE CUCTEMBI U IPOTPAMMHUPOBAaHHUE.

OueHoYHbIEe CpeCTBA IpeHa3HAuY€EHbI [/ KOHTPOJIS M OLleHKHU 06pa30oBaTeIbHbIX
JIOCTXKEHUH 00y4YaroMXCsl, 0CBOMBIIMX MPOrpaMMy y4eOHOM AUCIUIIMHBI «JJIEMEHThI
BBICIIEN MAaTEMATUKUY.

OueHo4yHble CpeZCTBa BKJ/KOYAKT KOHTPOJIbHble MaTepuasjbl [JJi NPOBeJeHHUs

NpPOMEKYTOYHOU aTTecTalMu B popMe 3K3aMeHa.
Ob6yuarouuiica [JoJKeH BJaZeTb COOPMUPOBAHHBIMM  KOMIETEHLUSIMU B
coorBeTcTBUHU ¢ PT'OC CIIO, yue6HBIM NJIaHOM:
OK 01. Bei6upaTh criocobbl peleHus 3a4a4 NpodeccuoHaIbHOM 1eTeIbHOCTH
NPUMEHUTEJIbHO K Pa3/IMYHbIM KOHTEKCTaM;

OK 02. Ucnosib30BaTh COBpeMEHHbIE CpeCTBA IOUCKA, aHa/IM3a U UHTEepIpeTaluu
MHbopManuu U UHGOpPMaIMOHHbIE TEXHOJIOTHUHU /1 BHINOJIHEHUS 3a4a4
npodeccuoHaIbHOM eI TeJIbHOCTY;

OK 03. [lmaHupoBaTh U peasin30BbIBaTh COGCTBEHHOE MPodecCHOHATbHOE U IMYHOCTHOE
pa3BUTHE, IPeINIPUHHUMATENbCKYIO e TeJIbHOCTb B IpodeccuoHaIbHOM chepe,
MCII0JIb30BaTh 3HAHUS M0 IPAaBOBOM U PUHAHCOBOM I'PAaMOTHOCTHU B Pa3JIMYHbIX
KU3HEHHbIX CUTyalUX;

OK 04. 3¢dexkTHBHO B3aUMO/I€ICTBOBAThb U pab0TaTh B KOJIJIEKTHBE U KOMaH/E;

OK 05. Ocy1iecTBaATh YCTHYIO M NMCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM
s3bike Poccuiickoit @esiepanuu ¢ yueToM 0CO6€HHOCTEN COLIMaIbHOTO U
KYJIbTYPHOT'O KOHTEKCTA;

1.2 PeBy.)IbTaTbI 0CBOCHUA AUCIHUIIVINHBI, nmoaJiexxalue IpOBEPKeE.
Pacnpeaeneﬂne OIl€CHMBAHHUA pEe3yJ/ibTATOB 06y‘-l€HPlﬂ mo BUAAM KOHTPOJIA.

Pe3ysibTaThl OcHOBHbIE IOKa3aTeJ/Iu OLeHKHU Bu bl
o0y4eHus pe3y/IbTaToOB aTTecTanyu
(ocBOeHHBIe YMeHM ], Texywu IIpo-
yCBOEHHbIe 3HaHus)1 Ul KOH- MeHcy-
mpoab | mouyHas
amme-
cmayus

! KomriekcHble YMEHUSI U 3HaHHS U3 POrpaMMbl Y4eOHOW TUCIUILTHHBL.
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V1. BoinoaHATb
omnepanuu Haj
MaTpHUIAMHU U peliaThb
CUCTEMBI JIMHEUHBIX
ypaBHEHUU

- HaxoxzeHre cyMMBbI MaTpHuL,
YMHOXX€HH e MaTPHUILbl Ha CKaJAp,
YMHOXX€HHe MaTpUL, TPAaHCIOHUPOBaHUE
MaTpHIL € I0JlydYeHHeM BEPHOI'0 OTBETA.

- Berunciienue onpegenurenen 2-ro, 3-To
NOPSZKOB 10 MPaBUJIaM U C TOMOIIbIO
CBOKCTB C I0JIyYeHHEeM BEepHOT'0 OTBETa.

— PenieHue cucTeM JIMHENHbBIX ypaBHEHUN
MetoznaMu [aycca u Kpamepa c
10JIyYeHHEeM BEPHOTO OTBETA.

Y2. lIlpuMeHATD
MeTO/bl
auddepeHIIMaTbHOTO
Y MHTEerpaJIbHOTO
VCYUCIeHUS

- BeruucieHve npejiesioB B TOYKE M Ha
6eCKOHEYHOCTH C M0JIyYeHHeM BEpHOI0
OTBeTa

- UccnegoBaHye HAa MOHOTOHHOCTD,
HaxoX/ieHHe To4YeK 3KCTpeMyMa Jpo6HO-
panyoHasbHON QYHKLIUHU U (UIH)
BbIpaKEHHOU B BU/Ie MHOT'OUJIeHA C
10JlyueHMeM BEPHOTO OTBETA.

- UccnenoBanue Ha BBINYKJIOCTD,
HaxoX/leHre To4yeK Meperuba Jpo6Ho-
panyoHasbHON QYHKLIMHU U (UIH)
BbIpaKEHHOU B BU/Ie MHOT'OUJIeHA C
10JlyueHMeM BEPHOTO OTBETA.

- HaxoxieHre YacTHBIX POU3BOAHbBIX U
auddepeHIianioB QYHKLIMU HECKOJIbKUX
nepeMeHHbIX C 0JIyYeHUEM BEpPHOT0
OTBeETA.

- BblunciieHUe uHTErpasa no popmysie
HbroToHa-J/IelibHuIIa C TOJlyYeHUeM
BEPHOI'0 OTBETA.

- BeiurcieHue uHTeErpasia MeTo oM
HeInocpeCTBEHHOI'0 UHTEerpUPOBAHUA C
10JIyYyeHUeM BEPHOI'0 OTBeTaA.

- BeiuucieHue HHTEerpaJsia MeTo40oM
MOACTAHOBKH C IIOJIY4€EHHEM BEPHOTO
OTBeE€Ta.

- BriuncieHue HHTEerpaJsia C IOMOUbIO
HHTErpupoOBaHUA 110 HACTAM C IOJIYYEHHEM
BEPHOI'0O OTBETA.

- Beiuucienue ,Z[BOI\/’IHbIX HHTErpasjioB C
IoJIy4eHruEeM BEPHOI'O OTBETA.

- Pemienue 3a1a4 Ha NpUJI0KEHUSA
OnpezieJIeHHOTO MHTerpasa K BIYUCIEeHUI0
IJI01La/lel MJIOCKUX QUTYD, NYTH,
NPOWAEHHOI0 TOYKOH C I0JIyYeHHeM
BEPHOI'0 OTBeETa.

- Pewrenue 3aza4 Ha npuJioxkeHue
JIBOMHBIX UHTETPaJIOB C MOJIyYeHUEM
BEPHOTO OTBETA.




Y3. Pewiatb
auddepeHnaibHble
ypaBHeHHUS

- Haxoxx/ieHue 061X UM YaCTHBIX
pelleHU 06bIKHOBEHHbIX
JnddepeHMaibHbIX YpaBHEHUH 1-r0 U 2-
o NopsiiKa C noJiyyeHueM BEpHOTO OTBETa.

31. OcHOBHI
MaTeMaTHU4YeCcKoTo
aHaJIU3a, JUHEeUHOU
ainrebpsbl U
aHaJIUTUYECKOH
reoMeTpuu

- ®opMyIMpoOBKa ollpesesieHUs npejeia
GYHKUMHU B TOUKE.

- [lepeunrcyieHre CIOCOOOB BHIYUCTEHHUS
npeJiesioB, YKa3aHHbBIX B IPOrpaMMe
JUUCITUTLIHBI.

- ®opMy/IMpOBKa OCHOBHbIX MOHATUH
TEOPUU MATPHII,

- [lepeuncyieHue nocjien0BaTENbHOCTH
JleVICTBUH NP pelleHUU CUCTEM
JIMHEUHbIX ypaBHEHUH 110 popMyJiaM
Kpamepa, meTomoM Maycca.

- ®opMyMpoBKa onpezesieHUs] BEKTOPa,
onepanui HaJl BEKTOPAMH, CKaJISIPHOT O
IPOU3BE/IEHUsI BEKTOPOB.

- BocnipousBeeHue ypaBHeHUs1 NPSIMOM €
YIJIOBBIM KO3$PULUEHTOM.

- BocnpousBeneHue ypaBHeHUsI MNPSMOH,
NpoxoJsller yepe3 JBe TOUYKHU.

- ®opMysMpoBKa onpezeeHU KpUBbIX
BTOpPOro nopsifika (OKpPY>KHOCTH, 3JIJIMIICA,
runepo60Jibl, MapaboJibl).

- Bocipou3BeieHre KAHOHUYECKUX
ypaBHEHUN OKPY>KHOCTH C LIEHTPOM B
To4uKe (a; b) ¥ paiMycoM r; 3JJIMIICa,
¢doKychl KOTOpOro JiexkaT Ha ocH OX;
runep6o0Jibl, OKyCbl KOTOPOU JieXKaT Ha
ocu 0x; mapa6oJibl C BEpIIMHOMN B HAYaJie
KOOpJAWHAT.

32. OcHOBBI
ZnddepeHIMaIbHOTO
Y MHTEerpaJIbHOTO
VCYUC/IEHUS

- ®opmysiMpoBKa onpesiesieHus
IpPOU3BOAHON QYHKIHHU.

- ®opMyIMpOBKa NpaBuUJI
Ao depeHIIMpOBaHUSA U llepevyucaeHue
IPOU3BO/AHBIX OCHOBHBIX 3JIEMEHTAPHbIX

GOYHKIMH.

- @opMyJIMpPOBKA paBuUJia HAXOXK/IEHUS
NPOU3BO/IHOU CJOXKHOU QYHKIUH.

— @opMyIMpOBKa aJiropuTMa
uccae0BaHuA QYHKLMHY Ha
MOHOTOHHOCTb, HaX0X/leHHe TOYeK
3KCTpeMyMa.

- ®opMyIMpoOBKa aJirOpUTMa
yccaefoBaHusl QYHKLMHM Ha BbINMYKJIOCTb,
HaxoX/leHUe TO4YeK neperuoa.

- ®opMyMpoBKa onpejesieHust
acuMITOThI rpadpuka GyHKLUH, UX BUJ,0B U
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YPaBHEHHUA ACUMIITOT.

- [lepeuncieHyre nuaHa UccaeJOBaHUS U +
nocTpoeHus rpaduka QYHKIMH.

— GopmysnupoBKa onpezeseHUss PYHKIIUU +
HECKOJIbKMX IepeMeHHBIX.

- ®opMyIMpOBKa oNpesie/IEHUH YaCTHBIX +

NpOu3BOAHBIX U AuddepeHnana
$YHKIMM HECKOJIbKUX NTepeMeHHbIX.

- Hepequcneﬂne TabJIMYHBIX HHTErpasjosB.

- BocnipousBeaenue ¢popmysibl HeroToHa-
Jleri6HU1LIA.

- ®opMyIMpOBKaA NPUJI0KEHHUS +
onpejie/ieHHOT0 UHTerpasjia B reOMeTpUH,
MeXaHHKe.

- @opMyIMpOBKa olpe/iesIeHUs JBOMHOTO +
MHTerpasa.

- ®opMy/IMpOBKa a/IrOPUTMa CBeJleHUs +
JIBOMHBIX UHTETPaJIOB K IOBTOPHBIM.

— [lepeuyncyieHre NPUJIOKEHUU JBOMHOTO +
VHTerpaJia.

2 CIIEHU®PUKAL A OLEHOYHBIX CPEACTB

Jl1s  TeKyllero KOHTpPOJIAA HCHOJIb3YeTCA: ONpoC, TEeCTUPOBaHHe, OleHKa
BBINIOJIHEH U, KOHTPOJIbHBIX paboT, OlleHKa CaMOCTOSATE/IbHOW paboThl U JpyTHeE.

@®opMOM NPOMEXKYTOYHOM aTTeCTallUU SBJSETCA 3K3aMeH MO0 Yy4eOHOU
JUCLUIINHE.

KoHTposib M OLleHKa OCyLIeCTBJSITCA C HUCIOJb30BaHUEM CJeAyrUUX GopM U
MEeTO/]0B:

3 ceMecTp - OlLleHKa 0 pe3y/ibTaTaM TeKYILero KOHTPOJIs yCIeBaeMOCTH;

4 ceMecCTp - 3K3aMeH.

1l oLleHKU MO pe3y/bTaTaM TeKYIero KOHTPOoJisd B 3 CEMECTpPe HCIOJIb3yITCs 2
KOHTPOJIbHbIE PabOTHI.

3 MATEPHAJIBI IJI1 IPOMEXYTOYHOM ATTECTALIMM 110 YYEBHOM
AUCHUIIJIMHE

[IpeAMeTOM OLeHKU AABJISIIOTCSA YMEHUS U 3HAHUS.
KoHnTposibHasa pa6ora Nel.
BapuanTNel.

Ne1l. Beryuciauthb




a) A-B-2-B,6) C+O, rge O-nynepas, B) B+ A, ecin
2 1 1 2 1 3 -5

A= B= C=
0 4 -1 1 2 6 -2

) ) -

Ne2. HaliTu TpaHCIOHUPOBaHHbIE MATPUILLbI IS CIEAYIOIIUX:

1
12
K=|1 1 0 3
1 2 7 15 9 M=l4 18 5
(-1 0 18 9 8 7 -2 4
Ne3. BbIYUCIUTD ONlpeeIUTeU:
2 4 14 % -3
1 4JJ -1 5 3 3 0 4
1 0 1 5
2 -1 3 2
A=
3 7 0
Ne4. /laHa maTpuLa 4 2 4 -1 . HaliTu MUHOPBI 3/1EMEHTOB 323, Q4 p

d; a
anre6paI/IquKI/Ie JAOIIOJIHEHHUA 3JIEMEHTOB , 24,

BapuaHTNe2.

Ne1l. BeryucauThb

a) B-A-2-A 6) C-E rne E-equnuunasg, 8) A+B, ecn

0
A:O3B:81 5 3
2 5 1 3

) )

R RPN

Ne2. HaTu TpaHCIIOHMpPOBAHHbIE MaTPHUILLbI AJIS CIeAYIOLIMX:



5
D 3 M = 3 4
R |0 8
8 K=1 0 25 -1) 12 14
Ne3. BeIYUCIUTh onpe i e/InTe/U:
-1 12 3 3 11
5 2‘ 12 4 8§ [12 3 4
a) 0 1,6) -1 12 3,13) 0 7 0.
0 4 1
5 3 -2
A=
4 2
Ne4. lana MaTpula -18 11 . HaliTu MUHOpBI 3/1EMEHTOB a32,a2414

dy a
asrebpavyeckre JONOJHEHUS 3JIEMEHTOB 34, @41,
BapuanTNe3.

Ne1l. Beryucauthb

a) A-B-2-B,g) C+0O, rpe O-HyneBaﬂ, B) B+ A, eciu
31 1 2 1 3 -5

A= , B= ,C= .
0 4 1 -1 2 -8 2

Ne2. HalTu TpaHCIOHUPOBAHHbIE MAaTPULbI AJI5 CIeAYIOUIUX:

10 1 0 -2
D—1135_5K%M 38_5
=108 9) | ="~

35 2 6 5

Ne3. BbIYUCIUTB onpeie/IuTeNu:

4 2 10 6 1 0 -5

a) ,6) -1 5 3,B) 1 0 4
3 -2 5

1 2 7 8 0 9




1 0 1 5

3 -1 3 2 . a,. a
Ne4. Jlana maTtpuna A= 3 6 0 . HaTy MUHOpBI 371eMeHTOB 2%, “14 ¢

4 2 1 -1

a3 a
ajrebpanyeckue JONOJHEHUS 3JIEMEHTOB 43, 924,

BapuaHTN24.

Ne1l. Beryucauthb

a) B-A—2-A 6) C-E rje E- egunuunas, 8) A+B, ecn

2

1
A_[O 2} B-[G 1jc 0 5
l15) 137 |0
2 3

R RN

Ne2. HaliTu TpaHCIOHUPOBAHHbIE MATPHUILbI IS CIEAYIOIIUX:

5 3 .

D= 3 1|,K=(-1 0 75 1),M=
3 1o °
7 -2 14

Ne3. BEIYUCIUTD ONpeeIUTeH:

; 1123 |3 11
|, o 02 4 880 3 4.
12 4.8 207 0

10 4 1
Ne4. /laHa maTpuna A= 5 8 2 . HaliT¥ MUHOPBI 3/71IEMEHTOB 32, 924 U
17 1 -1

a a
anre6panyecKHre J0MOJHEHHUSI 3JIEMEHTOB 4, 41,

Bpems Ha BblloJIHEHUE: 45 MUH.

[lepeyeHb 06 bEKTOB KOHTPOJIS
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HauMmeHoBaHue OcCHOBHbIE NIOKa3aTe/Iu OLleHKH pe3y/IbTaTOB
00'HLEKTOB KOHTPOJISA "

Y1. BeinosHATE oniepayuy Haj, - HaxoxzaeHue cyMMbI MaTpull, YMHOXKEHHE

MaTpUIIAMHU Y pellaTb CUCTEMbI MaTpHIbl Ha CKaJIp, YMHOXXEHHE MaTpHUL,

JIMHEWHbIX YPaBHEHUH TPaHCIIOHUPOBaHUE MAaTpPHUL] C IOJIy4YeHHEM BEPHOTO
OTBeTa.

- Berurciienuve onpenendTesied 2-ro, 3-ro NopsiAKoOB
10 MpaBUJIaM U C IOMOUIbI0 CBOKMCTB C MOJIy4YeHHUEM

31. OcHOBBI MaTeMaTHUYECKOTO — ®opMy/IMpPOBKA OCHOBHBIX NOHATUN TEOPUHU
aHaJ/IM3a, IMHEWMHOU aJirebpbl U MaTpHIL.
AHAIUTUYECKOU TeOMeTNUU

YHI/IBepcaJIbHaH IIKaJ/1a OIL€HKHA 06p330BaTeJIbeIX ,Z[OCTPI)KGHPIﬁ.

[IponieHT KauecTBeHHas olleHKa ypOBHS NOATOTOBKHU
pe3yJIbTaTUBHOCTH -
Bann (oTMmeTKa) Bep6asibHbIM aHa/IOT
(mpaBUJIbHBIX OTBETOB)

95 -100% 5 OTan4yHO

94 -75% 4 Xopoiiio

74 - 60% 3 Y 0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBaeTBOpUTENBHO

KonTposabHas pa6oTa Ne2.

BapuanTNel.
1. PemuTe cucTeMy JIMHEHMHBIX YpaBHEHUH AByMs crnocobamu (Mertogom [aycca u
2X—y =09,
3X+2y=6,5

MeTozaoM Kpamepa):

2. PemuTe cucTeMy JIMHENHBIX YpaBHEHUU OJHUM crnoco6oM (MetoaoM [aycca wau
3x +2y—4z =8,
meTtojioM Kpamepa): {2x + 4y — 5z = 11,
4x -3y +2z=1.

BapuaHTNe2.
1. PemnTe cucTteMy JIMHEWHbIX YpaBHEeHUH JAByMs crnocobamMu (MetogoMm [aycca u
3x+2y =13,
X—2y=-1,

MeTozn0M Kpamepa):
2. PemuTe cucTeMy JIMHEHHBbIX YpaBHEHUH OJHUM crnocob6oM (MeTtoznoM [aycca wim

xX+y+z=4,
meTtoJioM Kpamepa): {x + 2y + 3z =7,
x+y+5z=8.

BapuaHTNe3.
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1. PemnTe cucTeMy JIMHEHHBbIX ypaBHEHHUH AByMsa crnocobaMu (MetofoM laycca u
x+y=7,

(—x+2y =5

2. PemuTe cucTeMy JIMHEHHbIX YpaBHEHUH OJHUM cnocoboM (MetogoM [aycca wiu
2x +3y+z =4,

meTosioM Kpamepa): § 2x —y + 2z = 16,

4x + 3y + 5z = 26.

MetoznoM Kpamepa):

BapuanTNe4.
1. PewnTe cuctemMy JIMHEWHBIX YpaBHeHUH JByMs cnocobamu (MeTojgoM [aycca u
2x + 5y = 15,
MeToz0M Kpamepa): 4x +3y = —5

2. PemuTe cucTeMy JIMHEHHbIX YpaBHEHUH OJHUM cnocoboM (MetogoM [aycca wiu
4x —y+2z=28,

metozoM Kpamepa): {3x — 2y + 5z = 14,

5x+3y—3z=2.

Bpems Ha BbIllOJIHEHUE: 45 MUH.

Hepe‘leﬂb 00'bEKTOB KOHTPOJIA

HaumeHoBaHue OcHOBHBIE ITIOKa3aTeJ/IH OLleHKH! pe3yJ/IbTaTOB
00bEKTOB KOHTPOJIA U

Y1. BelnnosIHATD onepanyu Haj - Pentenue cucreM JIMHEVHbIX YpaBHEHU M
MaTpHULLAMHU U peliaTh CUCTEMBI MeTtozAaMu ["aycca u Kpamepa c nosyyenuem
JIMHEWHbIX YPABHEHUU BEPHOI'0 OTBETA.
31. OcHOBBI MaTeMaTU4YECKOT 0 - [lepeuncieHne nocief0BaTeNbHOCTH AeUCTBUN
aHa/IM3a, IMHENHOM anredpol U IIPY pellieHUH CUCTEeM JIMHEWHBIX yPaBHEHUHU 110
aHAJIMTUYECKON TeOMeTpUHU ¢dopmysnam Kpamepa, meTogoM [Maycca.

YHuBepca/IbHasA HIKaJ/Ia OLLeHKHU 00pa30BaTe/IbHbIX JOCTHKEHHI.

[IponeHT pe3yIbTaTUBHOCTH KauecTBeHHas olleHKa yPOBHS MOJrOTOBKHU
(MpaBUBbHBIX OTBETOB) -
Bann (oTMmeTka) Bep6asibHbIM aHa/iOT
95 -100% 5 OT/JINYHO
94 -75% 4 Xopoio
74 - 60% 3 Y 0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBisieTBOpUTE/IBHO

Bonpocsl K 3K3aMeHy
1. Onpepenenvie MmaTpulbl. [lecTBUe HAJ4 MaTPULLAMU U UX CBOUCTBA.
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2. OmnpepennTesd BTOPOTO U TpeTbero nopdaakoB. OmnpejenvdTeny n-ro mnopszgka.
MuHoOpBI ¥ anrebpanyeckre JOMNOJTHEHUS.

3. O6parHas MaTpula. JJleMeHTapHble Tpeobpa3zoBaHUs MaTpul. CTyneHYaTbld BUJ

MaTpuLbl. PaHr MaTpuULbI.

CucreMbl JIMHEWHbIX ypaBHeHUM. IlpaBuno Kpamepa pnd pelieHUs CcUCTeM

JIMHENHbIX YPaBHEHUH.

MeTon uck/I0OUYeHHUSI HEU3BECTHBIX — MeTo/, ['aycca.

[Ipenen ¢yunkyuu. CBolicTBa npeaena GyHKIUU.

[Ipesen pyHKIMU Ha 6eCKOHEeYHOCTH. [lepBblil U BTOPOU 3aMeyaTesibHble Mpeiesbl.

Onpenenenue npousBofHOU. [IporM3BO/HbIE OCHOBHBIX 3JIeMEHTAPHBIX (QYHKIUH.

Judbdepennyan yHKLIUU.

9. IllpaBuno Jlonutand. IlpumeHeHuve mnpaBwiaa JlonuTtansd [  pacKpbITUA
Heolpe/ieJIeHHOCTEM.

10. MoHOTOHHOCTH QYHKLMH. YCI0BUS BO3paCTaHUSA U YObIBaHUS.

11. 3kcTpemyMbl PyHKIMNA. MccaesoBaHre HA 9KCTPEMYMbI € TIOMOLbI0 TPOU3BOLHOM.

12. BeinyksocTb rpaduka pyHkuuu. Touku neperuba. McciegoBaHue Ha BbIMYKIOCTb U
neperuo.

13. AcuMnToThl rpaduka GyHKIHHU.

14. Cxema uccnegoBanus GyHkiuu. [loctpoenue rpadprka GyHKIUU.

15. HeonpeiesieHHbIM UHTErpaJl U ero CBOMCTBA.

16.OnpeneneHHbIM UHTErPaJl U €ro CBOMCTRBA.

17.llpunoxeHus onpeneseHHOT0 UHTerpasa.

18. DyHKIIMM HECKOJIbKMX IlepeMeHHbIX. YacTHble NpPOWU3BOJHBbIE U  IOJHBIN
auddepeHiyal.

19. /iBoviHbIe UHTerpa/bl U UX CBOMCTBA. [lOBTOpHbIE MHTErpaJbl.

20. [IpuioxkeHHUs JBOMHbBIX UHTETPAJIOB.

21.0OnpepeneHre OObIKHOBEHHBIX JAUddepeHlMaNlbHbIX ypaBHEHUU. YpaBHeEHUsI C
pasaendrIMMUcs IepeMeHHbIMHU.

22.JluHeiltHble fuddepeHIMaibHble YPaBHEHUS IEPBOTO MOPS/Ka.

23./luneiiHble guddepeHMaibHble ypaBHEHUs BTOPOro mnopsaka. HemnosiHbie
nuddepeHnManbHble ypaBHEHUS BTOPOTO NOPsAKA.

24.]lupdepeHypaibHble  yYpaBHeHHWS  BTOpPOro  Mopsiika C  HNOCTOSHHBIMHU
K03dPUIMEHTaAMHU.

25.BekTopbl. Onepauuu Haj, BekTopamMu. KoopauHaThl BekTOopa. Moaysb BeKTOpa.
CkasnisipHO€ poU3BeJieHUE BEKTOPOB.

26.[IpssMas Ha IJIOCKOCTH: YpaBHEHHE C YIJIOBbIM KO3QQPUIMEHTOM. YpaBHeHHe
NpAMOU, IPOXOJAllel yepes IBe TOUKHU.

27.KpusBsble BToporo nopsazaka. OkpykHocTb. KaHOHHYeCcKOoe ypaBHEHHE OKPY>KHOCTH.

28.3nnunc. KaHoHMYecKoe ypaBHeHU e 3JJIAICA.

29.T'unep6osa. KaHoHMYeckoe ypaBHeHHE TUIIEePOOJIbI.

30.Tapabosia. KaHoHMYeckoe ypaBHeHU e TapaboJIbl.

-

© N

3alaHuA K 3K3aMeHy

2 1 1 2
A: B:
1. Boruuciaute A-B—2-B ecin 0 4 , -11
0 3 8 1
A: B:
2 5 13

2. Bbruucauts B-A-2- A, ecsu ,
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3. HaWTu TpaHCnOHMpPOBaHHbIE MAaTPHULbI JI5 CAEAYIOLUX:

1
12
« | ¥ 1 0 3
1 2 7 15 g | M=|4 -18 5
-1 00 9 -5 7 2 4
4. HaWTy TpaHCIOHHUPOBAHHbIE MAaTPHUIbI [JI CIe[YIOIUX:
1 8
1 5 3
3 4
D: 8 3 2 M =
PR, 0 8
8 K=(1 0 25 -1) 12 14)
2 4 14
15
1 2
5. BbIYHUCAUTH ONpeJeuTeNlb:
-1 12 3
12 4 8
-1 12 3

6. BbIYMCIUTDB onpenennTeb

3x +2y—4z=28,
7. PeluTb CUCTEMY JIMHEHWHBIX YpaBHeHUN MeToa0oM ['aycca {2x + 4y — 5z = 11,
4x — 3y +2z=1.

3x+2y—4z=28,
8. PemnTb cucTeMy JIMHEWHbIX ypaBHEHUH MeTo oM Kpamepai2x + 4y — 5z = 11,
4x — 3y + 2z =1.

x+y+z=4,
9. PemuTh CHCTEMY JIMHEHHBIX ypaBHeHUH MeTo oM Kpamepaix + 2y + 3z =7,
x+y+5z=8.

x+y+z=4,
10. PemiuTh cucTeMY JIMHEWHBIX YpaBHEeHUH MeToA0M ["aycca {x + 2y + 3z =7,
x+y+5z=8.

(x—8)-(x+5)-(x+8)

gl (19— x)-(x* —64)

X—8
11. Beryucauthb

14



10x* +3x* +2x+7
12. Beryucaurs 7~ 19x> +8x +20x* )

) -8
lim

13. BeruscuTp 28 20 —64

2t
. 4
lim (1+—)
14. Beiyucautp % 5t .

. Sin6t
lim ——

15. Beraucauts 0 4

_2x+1
16. HaiiTu npou3BoAHYI0 QYHKIUN X+5 Brouke X=1,
_x*-9
N T2 _
17. HalTu npou3BOJHYI0 GYHKIIUH X" —4 pToyke X=0,
X2
N Y=1_3
18. HaiiTu HHTEpBa/Ibl MOHOTOHHOCTH M TOYKH IKCTpeMyMa QYHKIUH X—=3,
x> +4
. Y=—"73
19. HaiiTi uHTEpBabl MOHOTOHHOCTH U TOYKH 3KCTpEMyMa X

20. HaliTu uHTEpBasIbl BBIMYKJIOCTH U TOUYKH Nepernba rpadpuka GyHKLUU
1
y==-x*-9
3 :
21.HaiiTu wuHTepBa/bl BBINYKJOCTU W TOYKH Meperuba rpaduka OyHKIUU

y=x>+6x*+9x+8

9x cos x dx
22. BbI‘II/ICJII/ITb-[ .

ENEE

jsin4x-dx

23.Bpryucautp ° .
J8x—5dx
24. BbIYUCJIUTD I .

4

3
Iszin xdx
25. Beryuciurp ©

y=x*-1 y=3

26.Haiiure niowa/ib GUrypbl, orpaHUYeHHOM JIMHUAMU

—y2 _ — 4
27.HaliauTe nonaab GUIyphl, OrpaHUYEHHOW JIMHUSIMU y =X —4x+ 4, y=4 X,

15



j(x2—2)lnxdx

28. Bbryuciaurhb

29.HaiTu nyTh, NpOWIeHHbIN TeJOM 3a 4 CeKyH/ibl OT HayaJla JBUXKEHUs], eCTU
CKOPOCTb TeJia V(t) =10t+2 (M/c).

— v%ai .
30. HaiiTu yacTHble MPOU3BOJHbIE QYHKIHUU u (X’ y) =Y SINX § rouke K (0’ 2).

—2y3 .
31. HaiiTu yacTHbIe NPOU3BOAHbIE QYHKLIUU u (X’ Y) =3x" -5y B TOUYKe A(5’ 1)

_ 32 e
32. Haitty nosHblit guddepenipan GyHKIun = = 3X° +1gy—7sinx+3y

_ay? Ay
33, HaiiT nosubiit guddepenupan dynxuuy 2= X —YCOSX—4x—-34

34. Haittyt nostublit guddepenupan GyHkrun - = 44-2C0SX —3yx+5y

jdxi(x+ 2y dy

35. BbIYUCAUTDh NOBTOPHBIN UHTErpas ©

3 X—=2
jdx j %dy.

36.Bbruuciure 1 -2

” (x2 — y)dxdy

37.BpluvcanTe JABOMHOM HUHTeErpajs D no o6sactu D, 3amannoi
2
. <y<
cucremoii Hepagencr 0<X<2 X" SY = 4.
38.BbLIUMCAMTL IJIOWAAL IJIOCKOM QUrypbl, ecaM o6gacte D, orpaHudeHna

8
y=—

JIMHUSIMU: x Y =—X+9
. . 2=3-X-Y x=0
39. BLIYUCIUTL 06bEM TeJsla, OTPAaHUYEHHOT0 MOBEPXHOCTAMM: ) )
y=x"+1y=2 z-0
) ) -

2
40. BbIYUCINTD 06'bEM TeJIa, OrPaHHYEeHHOr0 oBepxXHOCTAMU: Z=4X+1 y=x
x=0 Y=4 z=0

41. HaiiTu 9acTHoOe peleHne ypasHenus: Y Y = 2, ecmm Y =0 mpu X=1,
42.HaliTu ob1ee peuieHue JuddepeHMaTbHOTO YpaBHEHUSA y'+3y' -4y = O.
2

d ZZCOSX

43. HaiiTu o6111ee pellleHHEe ypaBHEHUs dx

44.HaiiTu obuiee pellleHUe ypaBHEHUS y'+4y'= O.

16



r_ 2
qa Y =10 — x° +4x

45.HaiiTi 4acTHOe pellieHHe YpaBHEHH , VOBJIETBOPSIOLIETO
YCJIOBHIO y(l):2_
dy X
dx 2y-1

46.HaliTu ob1ee pelieHue JuddepeHIMaTbHOTO YpaBHEH U

" ’ _
47.HalTy 4acTHOe pellleH’e YpaBHEHUA y'—Ty'+6y= 0, YAOBJIETBOPSAIOIIEr0

Havya/JbHBIM JaHHbIM Y =1, y'=4 mpu X=0,
48. HaiiTu o611ee pellleHUEe ypaBHEH U y'+3y'+2y = O.
d?y 9d_y

49. HaitTu o61uee pelueHue ypaBHeHus: d “X dx

5(—3: 6: 5(9: 0: - £ 4= [3@-b
50. [laHbl BEKTOPBI a(— 3.6, 0) U b(9; 0; 3)_ Haitru 3@ —-b  4b ‘ ‘

51. /laHbl TOYKH A4 -5; 1), F (2; 0 4), B(21 3). HalpgyTe KkoopiUHATHI BEKTOPOB

AF FA FB, AB,

52.HaiTu ckajnsgpHoe npousBe/leHHe BEeKTOPOB a(2-11) n b L 0;3) u yron 9
MeX/1y HUMU.

53.CocTaBbTe ypaBHEHHE OKPY>KHOCTH C LIEHTPOM B TOUKE (_ 2= 5)
paBHbIM 3. [locTporiTe OKPY>KHOCTb.

54.CocTaBbTe ypaBHeHMe 1apaboJibl C BEPIIMHOW B HayaJsle KOOPAUHAT, eC/y eé

U paguyCcoM

JUPEKTPUCOH CIAYKUT MpsMas y= 1. [TocTpoiiTe napabouy.

55. CocTaBUTb ypaBHEHHUE NPSIMOU, IPOXOAALLEHN Yepe3 TOUKY (3-1) U

arctg 5

o6pasyomeii ¢ ocbio OX yron . U306pa3uTh npsamysio.

56.CocTaBUTh YpaBHEHHUE NMPSMOM, MPOXOAsIIel yepe3 TOUKHU D (1; - 6), F (_ 2, 5).

57.CocTaBbTe KAHOHHWYECKOE ypaBHeHUe runep6osbl ¢ pokycamu Ha ocu Ox, 3Has,

M (9; - 4)

YTO OHA IPOXOJUT Yepe3 TOUKY ¥ nosiyock & pasHa 3. IlocTpoiite

runep6oJy.

58. CocTaBbTe KAaHOHHUYECKOE ypaBHEHHeE 3JIJIUIICA, €CJIU JJaHbl €r0 BepIIUHbI (0:3)
U (0;-3) Y paccTosiHUe Mexay pokycaMu, paBHoe 8. [locTpoiiTe asuIc.

59. CocTaBUTb ypaBHEHHe IPAMOU, IPOXO/Allel Yepe3 TOUKY (O; B 2) u
o6pasyroreii c ocbio OX yrou arctg 6. N306pa3uTh NpsAMYyIO.

60. CocTaBbTe ypaBHEHHE OKPYKHOCTH C LIeHTPOM B Ha4yaJsle KOOPAUHAT U

paJinycoM paBHbIM \E. [TocTpoiTe OKPY>KHOCTb.
O6pa3sern, 5Kk3aMeHALMOHHOI0 6HUJIeTa:
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PsA3aHCKUM CTAaHKOCTPOUTE/IbHbIN KoJs1eJx PTPTY

OZIOBPEHO JK3aMeHallMOHHBIA 6uyieT No

uHKﬂOBOﬁ KOMHCCHeHN o AUCHHUIIJINHE JJ1eMeHThI BhICIlIel MaTeMaTH
€CTeCTBEHHOHAY4YHbIX U
MaTeMaTH4YE€CKHUX JUCLHHUIIJIMH

cnenuanbHocTtb 09.02.07

Kypc 2 rpynna UCII-22

[IpoTokoJ OT «__» 202...
Ne
[Ipencenarennb W.M.BenoycoBa

1. Onpepenenvie MaTpulpbl. [lecTBUe HaJ MaTPULLAMU U UX CBOMCTBA.
2. HaliTu yacTHoe pelieHue ypaBHeHust Xy' +Yy =2,ecad Yy =0 npu x =1.

3. CocTaBbTe ypaBHEHHE OKPYXHOCTH C LIEeHTPOM B Touke (—2; —5) 1 pagiycom
paBHbIM 3. [locTpoliTe OKPYKHOCTb.

IIpenoaasartesib HU.M. BesioycoBa
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[lepeyeHb 06G'BEKTOB KOHTPOJIS:

HauMeHoBaHHe 060bEKTOB
KOHTPOJIA U OII€HKH

OCHOBHBIE OKa3aTeJ/IM OLEHKHU
pe3yJIbTaTOB

Y1. BelnoJIHATE onepaluy HaZ, MaTpULAMU
Y pelulaThb CUCTEeMbl IMHEWHbIX YPAaBHEHUH

- HaxoxaeHue cyMMbl MaTpHUL, YMHOXKEHUE
MaTpPHIbl HAa CKaJISIp, YMHOXXEHHE MaTpHUIl,
TPaHCIOHUPOBAHWE MAaTPHUIL], C HOJYYEHUEM
BEPHOr0 OTBETA.

- Boiuucsienue onpeaenurtesneu 2-ro, 3-ro
NOPSJKOB 10 NPaBUJaM U C IOMOILbIO
CBOMCTB C [10JIy4YEHUEM BEPHOTO OTBETA.

- Pentenue cucreM JIMHEWHbIX YpaBHEHU M
MetogaMu [aycca u Kpamepa c
noJiydeHreM BEPHOTO OTBETA.

Y2. [IpuMeHATb MeTOoAbl
A depeHIIMabHOTO U UHTErPabHOIO
UCYUCIEHUSA

- Bblunc/ieHHe pefiesioB B TOUKe W Ha
6EeCKOHEYHOCTH C MOoJIy4YeHHUEeM BEPHOTO
oTBeTa

- UccnepoBaHre HA MOHOTOHHOCTbD,
HaxoX/leHHe TOYEK IKCTpeMyMa ApOo6HO-
panyMoHaNbHON QYHKLIMHU U (UIH)
BBIPQ)KEHHOM B BH/le MHOTO4JIeHa C
NoJly4eHUeM BEPHOTO OTBETA.

- UccnenoBaHue Ha BbIMYKJIOCTD,
Hax0X/JileHHe To4YeK neperuba ApoobHO-
panoHaJbHOU QYHKLMU U (HUIJIN)
BbIpaXKEHHOU B BUJIe MHOT'OYJIEeHA C
NoJIyYeHHueM BEpHOTO OTBETA.

- Haxox/ieHHe YacTHBIX NPOU3BOJHbBIX U
nuddepeHnanoB PYHKIUU HECKOTbKUX
nepeMeHHbBIX C OJIy4eHUeM BEpHOT0
OTBeTa.

- Berurcsienue nuHTerpasa no popmyJie
HbroToHa-JIelib6HUIa C T0JIyYEeHUEM
BEPHOI'0 OTBETA.

- BerurciieHue uHTerpajsa MeTo,0M
HEeINoCcpeICTBEHHOT0 UHTErPUPOBAHUS C
NoJIy4eHHeM BEpHOTO OTBETA.

- BbluncieHHe UHTerpajsa MeTo/,0M
MO/ICTAHOBKH C MOJIy4Y€HUEM BEPHOTO
OTBeTa.

- Bblunc/ieHHe UHTerpaJia ¢ IoMOLbI0
MHTErpyupOBaHUSA M0 YACTSAM C IOJy4eHUEeM
BEPHOI'0 OTBETA.

- BbluncsieHHe IBOMHBIX MHTErPaJioB C
NoJIy4eHHeM BEpHOTO OTBETA.

- Pemienue 3a1a4 Ha NpUI0KEHUA
onpe/ieJIeHHOTO UHTerpasa K BbIYUCIEHUI0
IJIOIIAZleH MJIOCKUX QUTYD, MY TH,
NPOMJIEHHOr 0 TOUYKOM C MoJlydYeHUeM
BEpHOT'0 OTBETA.

- PenieHue 3a/1a4y Ha NpUJI0KEHUE IBOUHBIX
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HHTErpaJioB C [IOJIy4€HHUEM BEPHOTO
OTBETaA.

Y3. Pemiatb gudPpepeHunanibHblie
ypaBHEHUsI

- HaxoxeHre 001MX M YaCTHBIX pellleHUu !
0O0bIKHOBEHHbIX U depeHIHaTbHbIX
ypaBHeHUH 1-ro u 2-ro nopsjKa ¢
NOJIyYeHHUEeM BEPHOI0 OTBETA.

31. OcHOBBI MaTeMaTU4YECKOTO aHAJIN33,
JIMHEUHOM a/ire6pbl ¥ aHAJIMTUYECKOHN
reoMeTpuu

- ®opMyMpoBKa olpesesieHUs pejesa
GYHKLMU B TOUKE.

- [lepeuncienue cnoco60B BEIYUCTIEHUS
npeJiesIoB, YKa3aHHBIX B IporpaMMe
JUCLHUTJIAHBL.

- ®opMyIMPOBKA OCHOBHbBIX NOHATUI
TEOPUU MaTpHULl.

- [lepeuncienue nocjaeno0BaTeNbHOCTU
JIEUCTBUH NP PelleHUH CUCTEM JIMHEWHbBIX
ypaBHeHHU o popmysnam Kpamepa,
MeTozoM ['aycca.

- ®opMy/IMpOBKa onpejesieHUs: BEKTOPa,
omnepanuy HaJ BEKTOPaMH, CKaJIIpHOTO
NpOU3BeJ€HUSI BEKTOPOB.

- BocnipousBezneHye ypaBHeHUA NIPSAMOU C
YTJIOBBIM KO3()PUILIUEHTOM.

- BocnpousBejeHue ypaBHEHUs MPSIMOH,
Npoxo/siilel yepe3 Be TOYKHU.

- ®opMyIMpoOBKa onpe/ieIeHU KPUBBIX
BTOPOToO nopsifika (OKpy>KHOCTH, 3JIJIMIICA,
rumnep60Jibl, mapaboJibl).

- BocnipousBeseHre KaHOHUYECKUX
ypPaBHEHUU OKPY>KHOCTH C LIEHTPOM B TOYKeE
(a; b) u paguycom r; asnunca, oKychl
KOTOpOro Jjiexat Ha ocu Ox; runep6oJibl,
¢doKychl KOTOpoH JiexkaT Ha ocu Ox;
napaboJibl C BEpUIMHOW B Havasie
KOOpAVHAT.

32. OcHoBbI A depeHLINaNbHOTO U
WHTErpajbHOr0 UCYHCIEHUS

- ®opMyMpoOBKa onpesiesieHUs
NPOU3BOAHON QYHKIUH.
- ®opMy/IMpOBKa paBUJI
AP depeHIIMpOBaHUSA U lepedrcIeHre
IPOU3BO/AHBIX OCHOBHBIX 3JIeMEHTAPHbBIX
byHKIMM.
- ®opMy/IMpOBKa aJiropuTMa
yccae/joBaHUsA QYHKLIIMKA HA MOHOTOHHOCTb,
Hax0X/JleHHe TOYeK IKCTpeMyMa.
- ®opMy/IMpoOBKa aropuTMa
yccae/oBaHUsA QYHKLIMHY Ha BBINYKJIOCTb,
HaxoXJeHHe To4Yek neperuoa.
- ®opMyIMpoOBKa onpefiesieHUs aCUMIITOTHI
rpaduka GyHKI MU, UX BUJOB U ypaBHEHUSA
aCUMIITOT.
- [lepeuncieHHe NJIaHa UCCIeJOBAHUS U
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nocTpoeHUsi rpaprka GyYHKLUHU.

- ®opMyMpoOBKa onpejeseHus GyHKLIUU
HECKOJIbKUX NlepeMEeHHBIX.

- ®opMyIMpOBKa onpezieleHUH YaCTHbBIX
NPOU3BOHBIX U AuddepeHraNa QYHKIUU
HECKOJIbKUX IlepeMeHHBbIX.

- [lepeuyncneHne TaGJIMYHBIX UHTETPAJIOB.
- BocnipousBeznenue popmy.sibl HproToHa-
Jlen6HuU1A.

- ®opMyIMpOBKa NPUJI0KEHUSA
onpe/ieJIeHHOT0 UHTerpasja B reOMEeTPUH,
MexaHHUKe.

- ®opMy/IMpOBKa onpefiesieHUs JBOUHOIO
WHTerpasa.

- ®opMy/IMpOBKa a/IrOPUTMa CBeJleHUSA
JIBOMHBIX UHTErPaJIOB K NOBTOPHBIM.

- [lepeuyncienue NpUIOKeHUHN BONHOTO
MHTerpasa.

KpuTepum oLjeHKH:

YHUBepcasibHag 1IKaJla OLeHKU 00pa30BaTe/IbHbIX JOCTUKEHUU.

[IponeHT pe3yIbTaTUBHOCTH KavecTBeHHas o1jeHKa yPOBHs IOJrOTOBKH
(mpoLeHT NpaBUJIbHBIX bann (oTMmeTKa) Bep6asibHbIM aHasioT
OTBETOB)
90-100 5 OT/aM4YHO
75-89 4 Xopoio
60-74 3 Y 0BJIETBOPUTEJILHO
MeHee 60 2 HeynoB1eTBOPUTENIBHO

BpemMsi BbINOJIHEHUA: 45 MUHYT

4 NNEPEYEHb MATEPHUAJIOB, ObOPYJAOBAHUA U UH®OPMALIMOHHbIX
UCTOYHHUKOB, UCII0JIb3YEMbIX B ATTECTALIMH

4.1 Tpe60BaHUA K MMHUMA/IbLHOMY MaTEPHAJIbHO — TEXHUYECKOMY

o6ecrne4eHHuIo.

Peasinzanus nporpaMMbl AUCHUIJIMHBI TPeOyeT Ha/IMYKe y4eOHOTro KabruHeTa

MaTeMaTUYeCKUX JUCIUIIIHH.

0O6opy/ioBaHMe yyebHOr0 KabuHeTa:

- IoCaJO049HbI€ MeCTa 110 KOJINYECTBY O6y‘-la}0H_lI/IXCH;

- paboyee MeCTO Mpeno/jaBaTeJis;

- KOMILJIEKT y4eO6HO — METOAUYECKUX U y4eOHO — HarJIsIAHbIX TOCOOUH;

- OCHOBHOM y4YeOHHUK U 33JJa4yHUK, y4eOHbIN MaTepuas;

- MOJeJIN U IlJIaKaThl.

TexHuueckue cpescTBa 00y4eHUA:

- BUAEOIIPOEKTOP,




- 3KpaH;
- IepCOHAJIbBHBIA KOMIIBIOTEP.

4.2 CIUCOK UCNO0JIb3yeMBbIX HCTOYHUKOB
OCHOBHBIE UCTOYHUKHU:

1 baBpuH, W.M. MaremaTuka /[Jii TeXHUYECKHUX KOJIJIE[PKEH UM TEXHUKYMOB
[Tekct]::yue6Huk u npaktukym gusa CII0/ WU.HU. baBpunH. - 2-e usA., ucnp.u jgomn. —M.:
UspaTtenbctBo Opaiit, 2023.-329 c.

2 bernapgn, B.E. MatemaTtuka. Yactb 1 [3/1eKTpOHHBIN pecypc]: yue6Hoe nocobue / B.E.
Bernapss [u ap.].— M., 2020.— Pexxum poctyna: http://www.iprbookshop.ru

I,Z[Ol'lOJTHI/ITeJ]I)Hble HCTOYHHUKH:

1 Anmnartos, A.B. MaTemaTuka [J/71eKTPOHHBIN pecypc]: yue6Hoe nocobue ajasa CIIO / A.B.
AnnartoB. —CapaToB, 2021. — PexxuM goctyna: http://www.iprbookshop.ru

2 AxmetranueBa, B.P. MaTtemaTuka. JIuHeliHas anrebpa [JJIeKTPOHHbIN pecypc|: yuyebHoe
noco6bue / B.P. Axmetranuena, JI.P. l'anayrgunoBa, M.M. lanayrauHos.— M, 20123. —
PexxuM goctyma: http://www.iprbookshop.ru

3 WpuBuayasnbHble 3afaHus 1O Bbiclled MaTeMaTuke. Yacte 2. KoMmsekcHble 4ucia.
Heonpenenennole U onpefesieHHble HWHTerpasbl. OYHKIMU HECKOJIbKHUX IepeMeHHbIX.
O6bikHOBeHHble auddepeHLMaNbHbIe YpaBHEHHS [JJEeKTPOHHBIM pecypc]: ydebHOe
nocooune / AIl.  Pagabymko [u gap.]. —MwuHck, 23.— Pexum pgocryna:
http://www.iprbookshop.ru

4 MaTemaTuKa B IpuMepax U 3ajayax. YacTb 2 [IJIeKTPOHHBIN pecypc]|: yuebHOe ocobue
/ JLU. Maiicens [u ap.]. — MuHck, 2023.— Pexxum goctyna: http://www.iprbookshop.ru
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