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1. IlepeyeHb NJIAHHUPYEMBbIX Pe3yJabTATOB 00y4eHHs MO AUCHUIIHHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPAMMBbI

I[I/ICL[I/IHJII/IHEI «BpIcIIas MaTeMaTHKay 00eCIICUnBaCT OBJIAZICHUC CICAYIOIIUMU KOMIICTCHIIUAMMU:

HaumeHnoBanue Ko koMmoHeHTa HaunmeHoBaHHE KOMITOHEHTA
Ko koMnereHun
KOMIICTCHIIUH KOMIIETCHIIMU KOMIETCHIIUH
Cnocoben MIPUMEHSTH

TUIIOBLIE METOIUKHU u
TIKo OC III - 1.1. 3KOHOMHKO-

Cnocoben TOTOBHTb MaTeMaTU4eCKHe METOAbl H

HUCXOMHYI0 HHOOPMALHUIO H MOZENHN

MIPOBOJUTH pacueTsl Cnocoben TOTOBHTH

KOHOMHUYECKUX, HCXOJHYIO nHMOpPMaIHIO

COIMATbHO-3KOHOMHYECKUX I[MIKo OCIII - 1.2. JUISL TIPOBEJICHHS PAacueToOB
ITKo OC I111-1 u (hHAHCOBBIX MOKa3aTele  AeATEIbHOCTH

mokKasareled Ha OCHOBE OpraHu3alHu

THIIOBBIX METOAUK ¥ / WIH

9KOHOMHKO- CrocoGeH TOTOBHUTH TaHHEIE,

MaTeMaTHYECKUX METO/IOB U HEOOXOUMBIE ISl pacdeTa

Mozenen [MKo OC III - 1.3. COLIMAIBHO-?)KOHOMHYECKHX

NIOKa3aTeNed eATeIbHOCTU
XO3HCTBYIOLINX CYOBEKTOB

B pesynbrare 0OCBOCHUS AUCHUILTUHBI Y CTYICHTOB JOJKHBI OBITH CHOPMUPOBAHBIL:

OT®/Td/Tpynossie

) Ko KoMIOHEHTa KOMITCTEHIINT PesynpTaTel 00yueHUs
/mpodeccroHaNbHBIC NeHCTBUS

3HaeT OCHOBHI JH(pdepeHInaIbEHOTO
W MHTETPAJIbHOTO UCUHMCIICHUS

Ko OC 111 - 1.2 3HaeT OCHOBBI JIMHEHHON anreOpsl U
OpraHuzanus 1 KOHTPOJIb TeKyIeH ol JIMHEHOTO IPOrPaMMUPOBAHHUS

JIeSTEIIbHOCTH CUCTEMBI
BHYTPEHHETO KOHTPOJIA
HKOHOMHYECKOT'0 CyObeKTa

ITKo OC IIT - 1.1.

YMeer pematb OCHOBHBIE 3aJauyu
ITIKo OCIIT - 1.3. nuddepeHIaIbHOTO u
HWHTETPAJIbHOTO UCYNCIICHUA

2. O0beM M MecTO TMCHUIIMHBI (MoayJis) B cTpykType OIT BO

O0bem aucnmniuebl: 10 3.e. (360 ak. yacoB minu 270 actp. yacoB). B nemnsix mmanupoBaHus,
IIPU pacdeTe CTPYKTYPHI JUCIUTUIMHBI TPUMEHEHBI aKaJIeMHUECKUE Yachl (aK.d.).

KonnyecTBo akageMU4ecKMX 4acoB, BBIIEIEHHBIX Ha JICKIMHM U MpakTHYeCKue 3aHsATHsS — 128
ak.4.  JlaHHas JUCHMIUIMHA YacTUYHO pPEau3yeTcss ¢ TNPUMEHEHUEM JIHCTaHIIMOHHBIX
oOpa3zoBatenbHbIX TexHosoruil (manee — JIOT) B Cucreme IUCTaHIIMOHHOTO OOYYEHUs
Axagemun (mamee - CJIO). Marepuansl JUCHUIUIMHBI — pPa3MEIICHBl IO  aapecy
https://Ims.ranepa.ru.

KonmdecTBo akaJeMHYECKUX 9acOB, BBIIEICHHBIX Ha CAMOCTOSTEIBHYIO paboTy 00yJaromuxcs
— 156 ax.u.

JlucuumuimHa peanu3yercst C MPUMEHEHHEM UCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHI
(manee — 10T).

Mecro nucuumiunbl B ctpykrype OII BO:

JucuumnirHa OTHOCUTCS K 0a30BOi yacTu U peanusyercs B 1 u 2 cemecTpax.

JlocTym K cucTeMe TMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U OCYIIECTBIISIETCS KayKIbIM
00yYaroIIMMCs CAMOCTOSITEIIBHO C JII000T0 yCTpoiicTBa Ha mopTaie: https://sziu-de.ranepa.ru/.
[Tapoxp u TOTHH K TMYHOMY KaOWHETy / Tpo(niTio mpeaocTaBiIseTcs CTYACHTY B JeKaHaTe.
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Bce gopmsbl TekyIiero KOHTposist, IPOBOUMBIE B CUCTEME AUCTAaHIIMOHHOTO 00y4€eHus,
OLICHMBAIOTCS B CUCTEME AMCTaHLIMOHHOI0 o0yueHus. JlocTyn K BUJ€o U MaTepuaiam JeKUni
IPEJOCTABIIAETCS B TEYEHUE BCEro cemecTpa. JlocTyn K KaxkaoMy BUAY paboT U KOJIUYECTBO
IOTBITOK HA BHINIOJHEHHUE 3a/1aHUs [IPEIOCTABIIAETCS HA OIPaHUYEHHOE BPEMsI COTIaCHO
periaMeHTy AUCUUILIUNHBI, onyonukoBaHHoMy B CZ1O. IlpenonaBaresns onjeHUBaET
BBINOJIHEHHBIE 00y4JaronuMces padoTel He no3aHee 10 pabounx qHEl mociae OKOHYaHHUS CPOKa
BBINTOJIHEHUSL.

3. Coaep:kaHue H CTPYKTYpPa AUCHMILIMHBI (MOIYJIs1)

OO0BbEM AUCHUIUIMHEL (MOI[yJ'IH)l, aK. yac. ®dopma
= KonraktHas TEKYLIET0
= CamocTosiTenbHas pabora
3 pabora KOHTPOJIsA
g HanmeHnoBanue TeMBbl
o Bcero YCIIEBAEMOCTH,
= J. |13 [JIP| BJI CII CPO MIPOMEKYTOUHOH

aTTecTaIun’
Cemectp 1
1 Bekrops! n omepanmn Hax 16 4% 4| - ) ) 8 T
HUMH
2. MaTpHuIpl ¥ OTIpeIeITUTENN 16 4* 4 | - - - 8 N3 Nel
CucreMbl JIMHENHBIX
3. ypaBHCHHA u paHr 26 6* 6 | - - - 14 KP Ne 1
MAaTpHIIBI
TToustue ¢GbyHKIHN. " ) ) ) T,
4. [Ipenern, HEMIPEepPHIBHOCTH 26 6 6 14 N3 Ne 2
5. Tpoussonsas " 26 6* 6 | - - - 14 KP No 2
quddeperunan pyHkuuu
6. DOyHKUUU HECKOJILKUX 32 6* 6 ) ) ) 20 U3 Ne 3
NepeMEHHbIX
Koncynpramus 2
ITpOoMesKyTOYHAs aTTeCTalus’ 36 DK3
Bcero: 180 32 [32]-] - - | 78
Cemectp 2
7 OreMeHThI JHMHEHHOTO 28 6* 6 | - ) ) 16 13 No 4
pOrpaMMHUPOBaHUS
8. WHTerpasl 18 4* 4 | - - - 10 T
9. Paner 44 10* | 10 | - - - 24 KP Ne 3
OneMeHTHI TEOpHUH
10. | muddepeHuranbHBIX 52 12* | 12 | - - - 28 N3 Ne 5
ypaBHEHUU
Koncynpramus 2
ITpoMesKyTOYHAs aTTecTalus’ 36 Dk3
Bcero: 180 32 |32 - - - 78
Hroro no JTUCHMILINHE 360 64 64 | - ) ) 156
(MoayJ0):

Ipumeyanue 1- 6udbl yuebHou OesmenvHocmu, npedycmompenuvie oucyuniunou (mooyrnem). JI — nexuum, 113 —
npaktudeckue 3aHatvi, JIP — maboparopuas pabotei, BJI —Bupmeo nekumn, CII — camonposepka, CPO —
caMmocTosTeNbHas pabota 00yJaromerocs.

Ipumeuanue 2 - hopmuvl mexywezo konmpons ycnesaemocmu:. T — rectupoBanue, U3 — unanBuayanpHOE 3a7aHue,
KP — koHTponbHas pabora.

Ipumeuanue 3 - popmvi npomedcymoynol ammecmayuy: IK3 — SK3aMeH.

*. 10T & CJIO.



CoaepixaHue TUCHUILINHBI
Tema 1. BekTOopbl 1 onepanuu HaJ HUMH.
JIBymepHoOe, TpEXMEpHOE, MHOTOMEPHOE POCTPAHCTBO. JIMHEHHbIE Onepaluy HaJl BEKTOPaMH.
CkansipHO€E IIPOU3BEIEHUE BEKTOPOB. BEKTOpHOE MpOU3BEEHNE BEKTOPOB.

Tema 2. MaTpuubl U onpeeTuTe !,
Marpuipsl 1 onepauuu Hag HUMU. Onipenenurend 1 ux cBoiictea. OOpaTHas MaTpuLa.

Tema 3. CucremMbl JIUHEHHBIX YPABHEHUI U PAHT MATPHULBI.
®opmyinsl Kpamepa. Pemenne cucreM nTuHEHHbBIX ypaBHeHH MeTonoM ['aycca. Panr maTpuis
U YCJIOBHE Pa3peIIMMOCTH CUCTEMBI.

Tema 4. Ilonsitue pynkuuu. Ilpenes, HenmpepbLIBHOCTD.

@OyHKIMHN, 00JIaCTh OINPEEIICHNs, CBOWCTBA U T'paUKH OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHIA.
[Ipenen. Apudmerndeckue cBoicTBa mpenena. HempepblBHOCTh (YHKIUH, KiaccUUKAIMS
TOYEK pa3phiBa.

Tema S. IlpousBoanas u 1udpepenuuat GyHKIHHA.

IIpousBonHas, e€¢ BbluncieHue. llpenenbHble BennyuHbl. Tabauia MpOU3BOAHBIX OCHOBHBIX
aneMeHTapHbIX (yHKImA. [lpow3BomHast CymMMbI, pa3sHOCTH, MPOU3BEACHUS, YACTHOTO.
IIpousBosnHas cnoxxHoW, ¢yHkuuu. IlpousBogHble BbICIIMX MOpAAKOB. VccienoBaHue
CBOWCTB (MOHOTOHHOCTB, TOUKH SKCTPEMYMA, BHITYKIIOCTh) U TOCTPOCHHE TPAPUKOB (PYHKITHIA.
OnacTUYHOCTH QYHKLUU.

Tema 6. ®yHKIIUM HECKOJIbKHX NIEPEMEHHBIX.

Yactasie mnpousBonanbie. JuddepennupyemMoctb (GYHKIUM HECKOJBKHX TEPEMEHHBIX.
[IpousBonubie U auddepeHransl BRICIIUX MOPSIKOB. DKCTPeMyMbl (YHKIIUN HECKOIbKUX
MepeMEHHBIX. 3aa4i ONTUMHU3AINH. Y CIIOBHBIN YKCTPEMYM.

Tema 7. J1eMeHTHI THHEHHOT0 NPOrPAMMMPOBAHUS.
3azauu JIMHENHOro porpaMMupoBanus. ['eomerpuuecknii Metor. CUMIUIEKC-METON.

Tema 8. UnTerpaJsl.

Heonpenenénuplit mHTErpaj, €ro CBOMCTBA, MpaBUiia BEIYUCICHUS U TaOIUIIa HEOTPEIeIEHHbIX
uHTerpanoB. OnpenenéHHbld MHTErpajg, €ro CBOMCTBA UM BbluMcieHus. [Ipuinoxenus
onpeAenéHHOro NHTerpaia K 3ajadyaM reoMeTpun U 3KOHOMHUKH.

Tema 9. Panml.
Uucnossle psabl, uX cxoaquMocThb. CteneHnbie psaabl. Paguyc cxogumocTtu. HemnpepbIBHOCTB
CYMMBI, TTOWIeHHOe Au(dHepeHITUPOBaHNE U HHTETPUPOBAHUE CTENICHHOTO PsIa.

Tema 10. DuiemenTsI Teopuu 1P PepeHnATBHBIX YPABHEHHIA.
VYpaBHEHUS C pa3AeAIOIMMUCS IEPEMEHHBIMU, OJTHOPOJHOE YpaBHEHME. Pelienne muHeHbIX
YpaBHEHUH € TOCTOSTHHBIMU KO3 GUITUEHTAMH.

4. MarepuaJibl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH 00y4al0IIUXCs

41.B xome peaqu3sanuM JIHCHUIVIMHBI «BpIcmIasi MaTeMaTHMKa» HCHOJbL3YIOTCS
caelyoLue MeToAbl TEKYIero KOHTPOJIsl yCIeBaeMOCTH 00y4aro X CH:
— IpU MpoBeAeHUM 3aHATHM JekuuoHHoro Ttuna (B CJO AxanemMuu). KOHTpOJIb
IIOCENIAEMOCTH 3aHATHH,
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— [pU NPOBEICHHUU 3aHSATHH MPAKTHYECKOrO THUMA (B ayJUTOPHSIX). KOHTPOJbHAs pabora,
TECTUPOBAHUE,

— TpU NPOBEIEHUU 3aHATUN MPAKTHUECKOTO THUMa (B IUCTAHIIMOHHOHN (opme): pelieHue
3a/a4 BO BpeMsi cemuHapa B (opmare Buneokondepenicsszu (nanee — BKC), TectupoBanue B
dopmare BKC,;

— TP 3aHIATUSX CAMOCTOSTEILHOW pabOTOW: BBIMOJHEHUE WHIWBUIYaTbHBIX 3aJaHHM,
camocTrosiTeNlbHas paboTa 00ydaroIUXcs sBisieTcs OAHON u3 ¢GopM camooOpazoBaHUs, pPOJIb
MpernojaBaresis MpU 3TOM 3aKIIOYaeTCs B OKAa3aHMM KOHCYJIBTATHBHOM W HaIpaBIsIONICH
MOMOIIHN 00YYarOIIUMCH.

4.2. TunoBbie MaTepUAJIbI TEKYIIEr0 KOHTPOJISI YCIIEeBAeMOCTH 00y4aK0IIMXCS

IIpumepHbIe TECTOBBIE 32 IAHUS:
1) Pemnre cucTeMy JTMHEHHBIX YPABHCHHIA:

3x1 + 8x2 - ZX3 = 5
—4x1 + 6x2 + 2x3 = 3
le + 8x2 - 3.7(,'3 = 7

B otBeTe YKaKUTC [TPOU3BCACHUC Haﬁ,[[eHHBIX 3HAUECHUU X1, X2, X3,
A) -0,06

B) 142,59

B) 0,10

T) 644,52

2) BeruuciuTe miomiaas TpeyroiabHUKa, TOCTPOSHHOT0 Ha BekTopax a=(2,1,-1), b=(-2,0,-2)
A) 1,732

b) 3

B) 3,316

T) 6,34

3) Boeruncnute npeaen mo npasuny Jlonurans:
. 3 4 2arctgx—1
lim - £
x>0 3arcsinx —3x

A) 1
B) 0
B) -1
T)3

IIpuMepbl KOHTPOJILHBIX PadoT:
Konumponvnana paooma Nel

1. Haiitu koopauHaThl BekTopa X=(4;11) B 6azuce e1=(2;4), e,=(1;4) npocrpanctea R?.

2. Jlausr BekTopsl a=i+2j+k u b=(2;1;2). Haittu 2a + 3b, a-3b u eauHUYHBIA BEKTOP,
MEPIECHANKYIIIPHBIN TaHHBIM BEKTOPAM.

3. C mnomolIpi0 BEKTOPHOTO TPOM3BEACHUS BBIYHUCIHTH IUIOMIAJb TPEYTOJIBHUKA C
BepmmHamu B Toukax A(3;-1;0), B(-3;6;0), C(-1;-2;3).

4. Haiitu 3HaueHne marpuuHoro MmHorowieHa f(A), eciu:

-3 2 (1 4
f(X)=x°-4x*+x -2, A = (0 _1).
5. Pemmth MaTpruHOE ypaBHCHHUE:



6. Pemmuth cucreMy ypaBHEHHH JBYMs CIIOCOOaMH: a) METOAOM OOpaTHOW MaTpHUIbl, 0)
MetozioM Kpamepa:

X1 + 2X2 + 3X3 =14
3X1 + ZXZ + X3 == 15
2X1 + 4‘X2 + 3X3 = 11

7. PewmuTh cUCTEMY ypaBHEHUI:

3xq + 3%, — 2x3 + 5x4 = 20
3%y +8x, —x3 +9x, = 28
4x4 + 2%, + X3 + 3%, = 10
3%y + 2%, +4x3 +3x4 = =3

Koumponsnan paboma No2
1. Haligure nipenens! GyHKUIWNA:
2x%+1
a) lim ——
x— -2 x+1
. 3x*—4x3+1
0) lim ———
x-1  (x—1)?
. Vx+2—V/6—x
B) lim————
x—2 x<—4

P 6

. sinx

r) lim —
x—0 Sin°x

2. Uccnenyiite KyCOUHO-HETIPEPHIBHYIO (PYHKIIMIO Ha HEMTPEPHIBHOCTD, ONPEIEIUTE BU]L
TOYEK Pa3pbIBa, CACIANTE YEPTEK.

xZ-1
- ,ecanx 1
y_{

x—1

2, ecmx=1

3. 3aBUCHUMOCTb MEXJy H3JEep>KKaMH IPOU3BOJACTBA Y U OOBEMOM BBIITYCKaeMOU
NPOAYKIMH X BbIpaxaercs QyHKIueH
y = 10x — 0,02x3
Onpenenure cpeHNUE U MpeAeNbHble U3AEPKKU (Ha €IMHULY HMPOAYKLIHMH) IIPU 00beMme
MPOAYKUUHU 7 eN.

4. Haiimute npon3BOAHbIE (DYHKIIHIA:
a) y = e*In(sinx)

x3-1
0)y = = B TOUKe Xy = 1
x =3t —t3
B) y=4sin§

DYy = Gst+e™)
5. Haiinure muddepenmuan dy u y", ecmn y = (x3 + 1)2

6. Haiimute w©HamboyibIice ¥ HAWMCEHbBIICE 3HAYCHHE QYHKIUH Y = = 8x —
15 Ha otpeske [—2; —0,5].

Koumponvnaa paooma Ne 3
1. Uccnenyiite cX0IMMOCTh 3HAKONEPEMEHHOTO Psijia:



(Y
21: 2n-1
2.  Hcnome3ys  uHTerpaipHbelii  mnpm3Hak — Komm, — ucciemyiite — aOCONMIOTHYIO
CXOOMMOCTb Psiia U3 nmpumMepa 1.
3. Uccnenyiite cX0AMMOCTb, BKJIIOYast a0CONIOTHYI0, 3HAKOIIEPEMEHHOTO pAJia:
=
; n(n+1)

4. TlpoBepbTe, YTO 3HAKOYEPEIYIOUIMUCS PSI CXOMUTCS, W BBIYMCIUTE HPHUOIIDKEHHOE
3HAYEHHUE €r0 CYMMbI C TOUHOCTHIO 110 0,01.

§

_1)”
~n®+1

(i

5. Ompenenute paanyc U UHTEPBAJI CXOJUMOCTH CTETIIEHHOTO psijia:
+00
D n-3"x",
n=1
—X
6. Pasnoxute B psin Teiinopa npu Xo=1 pynkmmo Y =€ 7

IIpumepbl MHAUBUAYAJIBHBIX 32/1aHUI:
Hnoueudyanvnoe 3adanue Ne 1
1. B Teuenue roga Tpu pasza B Mecsll Ha JBa CKJaJa MOCTYNAOT TPU BUJIa TOBAPOB.
KonuyecTBO TOBapoOB, MOCTYMAOMIUX HA TIEPBBIA CKJIa] MPHU KaKI0M JOCTaBKE, IPUBEICHHI B

CTONOIIaX MATPHIIBI:
m+n 20 100

26 34 3m
a Ha BTOPOH CKJIaJ — B CTOJIOIAX MaTPHIIbL:

110 m+2n 49
A, =| n 25 75 ).
37 3n 86
Haiigure: a) cyMMapHBIi 3aBO3 TOBapOB Ha CKJIAJbl KaXAbli Mecsll; 0) roJoBoii 3aB03

TOBapOB Ha MEPBBII CKJIaJ; B) 0JI0BOM 3aBO3 TOBApOB HA BTOPOI! CKIIa.
2. Haitnure marpuy D= (AB)T - C?, eciu:

A=(3m 3 Bn=(1 ) o= ()

3. Haiigure matpuiy B = 11 (A1 )+ AT, rae:

n 2 =3
A=l1 m 7 |
0 2 5

4, Pemnte MmatpuyHoOe ypaBHEHUE:
1 0 -2
X-<3 m+n m—n>=(_21 (1) nfm)'
—-n -3 2

o. Haiinure panr maTpuLb:
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1 2 1 m—n
D=[2m 0
4 3n 6 m=xn

ol
I
—_

6. Beruncaure onpeaenuTenan MaTpuil;

1 6 5 n

1 1 1
_( 4 n _ _ (-3 2 0 2
4= (3 1) B_’Z _i ) ““lm 08 mtn
1 3 0 -1

7. Pemure cucTeMy JIMHEHHBIX YPaBHEHUM ABYMs criocobaMu:  a) 1o Gopmysiam
Kpamepa, 6) ¢ momoIpro oOpaTHOM MaTPHUIIBL.

X —ny +z =6
x —my + z =9
2mx —y + 3nz =1

8. UccnenyiiTe Ha COBMECTHOCTD, HaiiuTe olliee peleHne 1 OJHO YaCTHOE PEIICHUe
CHUCTEMBI YPaBHECHHMI:
x; + (m+n)x, + (—4n+m)x; +3x,= 10
2x1 + 2x, + mx; +3x,=0
X1 +x+ (—n+m)xs —x,= 2

NupuBuayanbHoe 3aganue Ne 2

1. Haiftu o6nacTs ornpeneneHust pyHKINU.

2. IlpoBepuTs, siBNsETCS JTH (HYHKIHUS YETHOW WIIA HEUYETHOM.

3. IlpoBepuTs, siBISAETCA M AaHHAS QYHKLUSA TEPHUOIUUECKOM.

4. Haiitu Hynu QyHKIMH, T.¢. permnTh ypaBHenue f(X)=0.

5.0npenenutb, €cTh JHM AaCUMITOTHI Yy rpaduka paccMarpuBaeMoil (GyHKUIUHU
(BepTUKaJIbHBIE, TOPU3OHTAIbHBIEC WM HAKIIOHHBIE).

6.BbruvcauTh TEPBYI0 IPOU3BOJIHYIO, HAWTHU CTAllMOHApPHBIE TOYKH, IPOMEXYTKU
MOHOTOHHOCTH U UCCJIEIOBATh TOUYKH, B KOTOPBIX ITPOU3BO/IHAS HE CYILIECTBYET.

7. BBIYMCINTD BTOPYIO MPOM3BOAHYIO, UCCIEA0BAaTh (PYHKLHMIO Ha BBIMYKJIOCTb, HAHUTH
TOYKH Tieperuoa.

8. Jlna mepBoil (QyHKIMM: Ha MWIUIMMETPOBOM Oymare MOCTpOUTh Tpaduk
MCCIIeI0BaHHONW (YHKIIMU, BHIOpAB MaciiTad JJIMHBI OTPE3KOB OCEW JEKAPTOBOW CHCTEMBI
KOOpJIMHAT M3 COOOpakeHUIl aJeKBaTHOro MocTpoeHust rpaguka. [IpoBepuTh ¢ MOMOIIBIO
KOMIIBIOTEPHBIX POTrpaMM MOCTPOEHHBIN TpaduK.

Jns BTOpO (PyHKIMM: TOCTPOUTH €€ TpaduK C MOMOIIBI0 KOMIIBIOTEPHBIX CPEJICTB,
pacrnevarath MOJy4YeHHBIH TpaduK BMECTE ¢ YIPABISIONIEH CTPOKOM, HEOOXOAMMOM JIJISl €T0
noctpoeHus. PaccMoTpeTs QyHKIMM:

1

y = 2xC0Ss2x, y=x+2—i——

x+1 x

Hnousuoyanvnoe 3aoanue Ne 3

B kaxnoM BapraHTe JaHa CUCTEMA ABYX YPABHEHUH C ABYMSI HEU3BECTHBIMM, HAIIPUMED:
[rg(x_r +0,4)=x"

1[].6.\'2 +2y°=Lx,y>0

1. TIpencraBbTe KaXI0€ U3 JAHHBIX B CHCTeMe ypaBHeHwHit B Bue f(x,y) = 0

2. Jna ¢yukumu z = f(x,y) Haiimure YacTHBIC MNPOU3BOMHBIC 10 2-TO MOPSAKA
BKJTFOUUTEIBHO, @ TAK)KE CMEIIAHHYIO ITPOM3BOHYIO 2-TO TIOPSAIKA.

3. Hccnenyiite pyHKIIUIO HA SKCTPEMYM.
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4. Ucnonn3ys Excel, maiigure pelieHre CHCTEMbl HEIMHEHHBIX YpaBHEHHH W3 JBYX
TaHHBIX QyHKIMA. 151 3TOTO:
4.1. TlepenwmuTe MaHHYIO CHCTeMy ypaBHeHuMid B EXcel, ucmone3ys «scmaska —

VypasHenue»
4.2. IIpeoOpa3zyiiTe CUCTEMY YpaBHEHUM K BUIY:

{y =q(x)

y=r()

u 3anuimTe cucremy B Excel.

4.3. Haitnure rpaduyecku Bce KOPHU YPaBHEHHUS, C TOMOUIbIO «8CMAasKa — OUazpammbl —
MOYEYHAs — MOYEUHAsl C 2IAOKUMU KPUBLIMU

[Ipy HEOOXOAMMOCTHM HM3MEHUTE MaciiTad KOOPAMHATHBIX OCEH, yHajauTe JUIIHHUE
naHHbIe. ['paduK J0KeH OBITh HATJISTHBIM.

4.4. HaiiquTe penieHue CUCTEMbI YPaBHEHHM ¢ TOMOIIbIO «/[annbie —Ilouck pewienus».

Huoueuoyanvnoe 3aoanue Ne 4
1. ITycTb nsiTh MPOE3THBIX YUYACTKOB KEJIE3HOW JOPOTH MOTYT O0CITYKHUBATh IOKOMOTHBEI
ISITH pa3innuHbiX THIOB. M3Becten noxon Cij (i, j = 1, 2,... 5), mony4aemblii pyu Ha3HAYCHUU
JOKOMOTHBA TuMa | Ha ydacTok  (Matpuma C ). TpeOyercs HalTH Takoe pacrpeesicHUe
JIOKOMOTHBOB IO y4acTKaM, KOTOpOe 00ECIIeYHT MaKCUMAIIbHBIN TOXOI.

[Ipumep MaTpuIbl JUTsl TAHHOTO 3a1aHUS:

5 614 613
6 126 9 14
10 8 5 510
§ 510129
.13 6 11 1013)

2. Pemmte 3amayy  JBYXKPUTEPHAIBHOM  ONTHMM3AIMK  33/lauyd  JIMHEHHOTO
nporpammupoBanus (3JII1) meTogom mociaenoBaTENbHBIX YCTYIOK IpaduuecKiuM CIIOCOOOM.

Makcumusupyiite neieByo ¢ynkiuio F(X) = {f1 = 2X1 + 5xz; f2 = 4pixs +10x2} mpu
CITEIYIOIIMX OIPaHUIEHHUSIX

3X1 + X2 <10p2

X1+ X2< 60

X2 < 3p3

X> 0, X2>0

Vcerynka 1Mo TMepBOMYy KPHTEPUIO COCTaBisieT 2P3 % OT ero ONTHMAaIbHOTO 3HAYCHHS.
Kpurepun mpoHyMepOBaHbI B IOPSIKE YOBIBAHHUS Ba)KHOCTH.

Hapamempot p1, p2, p3 0151 KaHc0020 CMyOeHma onpeoeisitonmcst Kaxk

P1 - Koauvecmeo 6yK8 6 NOJIHOM UMeHU cmydel—tma

p2 - Kojiuuecmeo 6yK8 6 NOJIHOM UMEeHU omuya cmy()eHma

Ps3 - Konuuecmeo 6yK8 6 pamunuu cmyoeHma
Hnousuodyanvnoe 3adanue Ne 5

—2X
1. IpoBepsTe, uTo QyHKIWMS Y = Ce SBIISIETCS MHTETrpajioM (pelieHrueM) JTaHHOTO

muddepeHIaTbEHOTO YPaBHEHHS:

y'+2y=0.

2. IIpoBepwTe, uTO MaHHass QyHKIUA Y = C1X+C2X2 SBJISICTCSI MHTETPATIOM (PEIICHHUEM )
JaHHOTO U PEepEeHINATBLHOTO YPaBHEHUS:
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x2y"—2xy'+2y =0,
3. HaiinmuTe oOuwmii maTerpan qudQepeHnnaib-Horo ypaBHEeHUS:

Xy’ — Py = oy

4. Haiimute dyacTHbIA uWHTErpan JUQQEpeHITHATILHOTO YPaBHEHUS, YAOBJICTBOPSIOIIHMA
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

(py + PoX)Y' = pay mpuy(0) = 1.

5. Haiigute uacTHbIi wuHTErpan AupQepeHMaTbHOrO ypaBHEHUs, YIOBJICTBOPSIONINIA
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

ydx+ctgxdy=0; vy % =-1.

6. Haiiiure  oOmmii  wHTErpanm  JuHEHHOTO  JUQQEpPEeHIMATPHOTO  YpaBHEHHS
HIepBOTO MOpsAKa:
y'—yctgx =sin x

5. OueHouyHble MaTePUAIbI IPOMEKYTOYHOI aTTEeCTAlMHU MO AUCHHUILJIMHE

5.1. Dk3aMeH MPOBOAUTCS ¢ IPUMEHEHUEM CJIeYIOIIUX METOA0B (CPeaCTB):

Crynenrtam 3apaHee cOOOIAIOTCS BOMPOCHI I MOATOTOBKH K 9K3aMEHY, KOTOpbIe OyAyT
BKJTIOYEHBI B 9K3aMEHAIIMOHHBIE OmiieTsl. O0yJaromemMycs: JaeTcsi BpeMsi, HE00X0AuMOoe ISt
MOJATOTOBKMA OTBETa HA BOMPOCHI dK3aMEHAIIMOHHOTO Oumiera. [IpoBepka OTBETOB CTyAEHTa
MPOBOJIUTCS B 3aBUCUMOCTU OT (OpMBI TPOBEICHUS dK3aMeHa (coOecenoBaHMe, MPOBEPKa
MUCHhMEHHOU PabOThI, TECTUPOBAHUE).
®opmaT MpoBeIEHUS dK3aMeHa, a TaKXKe MEeTOoJbl (CpeicTBa), MpUMEHsEMbIE Ha HK3aMEHe,
COTJIACOBBIBAIOTCS C JIEKAHATOM.

5.2. OueHOYHbIe MATEPHAIBI IPOMEKYTOYHOM aTTecTalMu

[IpomMexyTouHbII/KITI0UeBOM

KoMnoneHT KOMIICTCHIIUU
HWHJAUKATOP OLICHUBAHUSA

Kputepuii onieHnBaHus

CrocoOHOCTh HCHoJIb30BaTh | Biageer METOJJaMU JIMHEHHOM
[MIKo OCIII - 1.1. METOJbl JIMHEHHOW anreOpbl aist | anreOpsl

pelIeHAs MPUKIIAIHBIX 32149

CrocoOHOCTh HCIIOIb30BaTh | Biageer MerogamMu — JHHEHHOTO

METOBI JIMHEWHOTO | MPOrPaMMHUPOBAHHSI

IIKo OC III - 1.2.
MPOTPaMMHPOBAHUS JIJISl PEIICHUS

TMPUKJIaJJHBIX 3aJ1a4

CriocoOHOCTD HCHoJIb30BaTh | Bianeer METOAaMU

METOAbI 151 CPCHIINUAJIBHOI'O n CPCHIIUAJIBHOTI'O UCUUCIICHUS
Ko OC III - 1.3. A Amddepenn Amnddepenn

UCUHUCIICHUA JJIA pemeHI/m

TMPUKJIaJIHBIX 3aJ1a4

TunoBbie OLEHOYHBIE MAaTEPHAJIbI IPOMEKYTOYHON ATTECTALIUH

IIpumepHbIi 3K3aMeHANITMOHHBIN OuJsteT 1 cemecTpa:
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1. IIpon3BoaHast CIIOKHOU (PYHKITUH.
2. DKCTpeMyMbl (DYHKIIMH JBYX ITEPEMEHHBIX.
3. Haiiure 3HaueHune marpuanoro maorowieHa f(A), eciu

f(x)=3x3-2x2+x -1, e A = ((1) _32)

4, C mOMOIIbI0 BEKTOPHOIO MPOM3BEACHUS BBIYMCIUTH IUIONIA[h TPEYTrOJbHHUKA C
BepmnHamu B Toukax A(5;-1;-2), B(—1;2;3), C(-5;-6;4).

5. HUccnenyiiTe KyCOUHO-HENPEPHIBHYIO (DYHKIIMIO HA HEMTPEPHIBHOCTD, OTMPECITUTE BUT
TOYEK pa3phiBa, CACTANTE YESPTEK.
_ {1 —x?,eciux <0
y= x+2, ecnrux =0

6. Haiture y’, ecniu y = x€053%

IIpuMepHBIH YK3aMeHAITMOHHBIN OUJIeT 2 cemecTpa:
1. ITocTaHoBKa 33724 JUHEHHOTO MTPOrPAMMHPOBAHUS (TPAHCIIOPTHOM 3a/1a4H)
2. ®opmyna HeroTona-JleitOnuma
3. Beramucnure uHTErpat:

.[(2x3 +6.c0s x)dx

4. Onpenenute 006JacTh CXOAUMOCTH psija:

2 3 n

X° X X
1+ X+ —+—+...+—+...
2 3 n

2
5. Iposepste, uto mannas Gynkuus Y = C, X+ C, X" apnserca unterpanom (perenuem)
JAHHOTO AU((PEPEHIUATBHOTO YPABHEHHUSL:

x2y"—2xy'+2y =0.

Tunosble BONPOCHI /ISl NOATOTOBKH K 3K3aMeHY B 1 cemecTpe:

1. BexTopsl, TMHEHHbIE Onepaluy HaJl HUIMU U UX CBOICTBA.

2. JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO, €ro 0azuc u pasmMepHocTh. KoopauHaThl BekTOpa B
naHHoM Oasuce. [lepexon k HoBoMy Oa3ucy.

3. nmuHa (MOAyh) BEKTOpA.

4. Yros MexXy BEKTOpaMH.

5. Ilpoekuust BEKTOpa Ha BEKTOP.

6. KoopauHatel BeKTOpa, 3aJaHHOTO TOYKaMH.

7. YcioBue KOJTMHeapHOCTH (TapasieIbHOCTH ) BEKTOPOB.

8. YcnoBue paBeHCTBAa BEKTOPOB.

9. YcnoBue nepnesiuKyJIspHOCTH BEKTOPOB.

10. YcnoBue KoMIIJIaHApHOCTH BEKTOPOB.

11. CkansipHOe TTpou3BeIcHHE BEKTOPOB (OTPEICIICHUE H CBOMCTBA).
12. BekTopHO€E NpOU3BEAECHUE BEKTOPOB (ONPEAEIEHUE U CBOMCTBA).
13. CmemanHOE TTPOU3BEICHNE BEKTOPOB (OMPEICIICHUE H CBOMCTBA).
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14. TTpunoxeHust BEKTOPHOU anreOpshl.

15. Marpuis! 1 ux Buasl. JlelicTBUs HaJ MaTpULlaMH U UX CBOMCTBA.

16. Omnpenenurenyn W MX CBOWCTBA. PasyiokeHue OIpeAenuTenss MO 3JIEMEHTAM CTPOKH
(cronbma).

17. OOparHas wmatpuiia, YyCIOBHS €€ cyliecTBoBaHUs. [IpaBuiia BBIYHCICHHUS OOpaTHOU
MaTpHIIbI.

18. IlonsTus Ga3MCHOrO MHUHOpAa M paHra MaTpuilbl. DJIeMEHTapHble NpeoOpa3zoBaHUs Ha
cTpokamu (ctosidriamu) Matpuibl. Teopema o paHre MaTpHIlbl.

19. Cucremsl muHelHbIX anredpandeckux ypaBHeHui (CJIAY). OcHOBHBIE ONpeICICHHS.

20. Pemenue CJIAY ¢ moMomisio 00paTHOM MaTpPHUIIBI.

21. Meton Kpamepa pemenus CJIAY.

22. Merop l'aycca pemenus CJIAY.

23. O6mee pemenue CJIAY.

24. Onnopoansie CJIAY u MeToJbl UX pELIEHHUS.

25. ®ynkuuu, o01acTh ONpeeNieH s, CBOMCTBA U TpadUKU OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

26. lIlpenen, apudmermueckue CBOKMCTBa TMpeaenia. PackpbITHE HEONMPEISICHHOCTSH TIpU
BBIUMCJICHUH MIPE/IETIOB.

27. HenpepbIBHOCTD (DYHKIINH, KIACCH(HUKAINI TOYEK pa3phiBa.

28. IlpousBoanas u ee Beuucienue. [lpenenbHpie BETUYNHBIL.

29. Tabnuma mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIWH.

30. IIpousBoaHas cymMMa, pa3HOCTH, TPOU3BEICHUS H YACTHOTO.

31. I[IpousBoaHas CIOKHON (PYHKIINH.

32. IIpou3BoAHbBIE BHICUINX MOPSIKOB.

33. UccnenoBanue CBOWCTB (MOHOTOHHOCTb, TOUKM 3KCTPEMYMA, BBIIYKJIOCTh) U IOCTPOCHHE
rpaduKoB QyHKIIMIA.

34. DnacTHYHOCTh QYHKIUH.

35. YacTHbIe IPOU3BOIHEIE.

36. luddepennupyeMocTs PyHKITUN HECKOIBKUX TTEPEMEHHBIX.

37. IIpouzBoanble U nuddepeHanbl BBICUINX TOPSIKOB.

38. DkcTpemMmyMbl G YHKIIMM HECKOJIBKUX MIEPEMEHHBIX.

39. 3agaun oNTHMH3AIUH.

40. Y CII0BHBIN 3KCTPEMYM.

TunoBbie BONPOCHI 1Jis1 MOATOTOBKH K K3aMeHY BO 2 cemecTpe:

. 3a1a4¥ IMHENHOTO TPOrPaMMHUPOBAHHS.

. 'eomerprueckuii MeTOI.

. CuMmnnekc-MeTo.

. [lonsitue nepBooOpa3HON HYHKIUH.

. HeonpenenenHsplil HHTETpal, €ro CBOMCTBA.

. [IpaBuiia BbIUKCIICHHS HEONPEIEICHHOTO HTerpasia. Tabiniia HeonpeaeeHHbIX HHTETPaJIoB.
. Onpenenennslil uuTerpan. Ero ceoiicTaa.

. ®opmyna Herorona-Jleitbnuna. Beruucinenue onpeeneHHbIX HHTErpaioB.

. IIpusnokeHus onpeaeneHHOro HHTErpana K 3ajiadaM reOMETpUU U SKOHOMUKH.

10. YucnoBele psiabl U KX CXOTUMOCTbD.

11. CreneHHbIE PATIBL.

12. Pagnyc cXO0aQUMOCTH CTENIEHHOTO psifa.

13. HenpepbIBHOCTb CYMMBI psifa, MNOWIEHHOE IAu(QepeHIMpOBaHNe U HHTErPUPOBAHUE
CTEMEHHOT0 psijia.

14. Tuddepennmanbaoe ypaBHeHHE 1-T0 MOpsiAKa ¢ pa3aeIsiOIUMUCS IEPEMEHHBIMH.

15. Ognopoanoe nuddepeHnraibHOe ypaBHEHHE.

16. Iuddepennmanbabie ypaBHEHHs 2-T0 MOPsAAKA ¢ TOCTOSHHBIMU K03 uimenTamu.

OO0 ~NON N B W —



15
IIkana oneHUBaHUA
MaxkcumajbHO B ceMecTpe CTYJIEHT MOXKeT HaOpaTh 60 6ayuioB.
3a sx3amen - 40 Gaos.

I1o uToram ceMecTpa + 3K3aMeH:

KonuuectBo 6am10B Ouenka
NPONUCHLI0 OykBOH

96-100 OTIMYHO A
86-95 OTIIMYHO B
71-85 XOPOIIIO C
61-70 XOPOILIO D
51-60 YAOBJIETBOPUTEIHHO E
0-50 HEYIOBIIETBOPUTEIHHO EX

3a ceMecTp MUHUMAIBHOE KOJMYECTBO OAJUIOB JUIS JAOIyCKa K 3k3aMeHy - 30 6amioB. OmHaKo,
€Clii CTyAeHT HalOpan wmenee 29 0OauioB, TO TpENoJaBaTelb BbI3BIBAET CTYJICHTa Ha
NpeaABapUTCIIbHYIO 6GCCIIy 10 TeMaM AUCHHUIIJIMHBI U 110 UTOT'aM 6CCGIII>I IMPUHHUMACT PCIICHUEC O
BO3MOYKHOM JIOITYCKE TaKOTO CTY/ICHTA K cjaue 9K3aMeHa 110 JUCIUTUINHE.

Buabl pador u pekoMmenayemble 6aJ1bl B 1 cemecTpe:

Konmponvnvie padomot.

1. KonTponbHas padota Ne 1 "BekropHas u nuHeliHas anredpa” - 10 6amios

2. KonrposbHas pabdora Ne 2 "Marematudeckuil aHanu3 QyHKIUM onHOW nepemenHoil" - 10
0amioB

Huoueudyanvnuie 3a0anun:

3. UnauBuayansHoe 3aaanue Ne 1 "Jluneitnas anre6pa” - 12 6anios

4. NapuBunyanbHoe 3amanue Ne 2 "MccnenoBanne GyHKIMK U TocTpoeHue rpaduka’ - 8 6amuioB
5. MuauBuayansHoe 3aganue Ne 3 "OyHKIIMN HECKONBKHUX TIepeMeHHBIX" - 12 6amioB

Iloowpumenvuoie dannor:
6. I[Tocemenue 3ansaTuii B cemecTpe - 8 6amtor (0.25 6aia 3a 2 akaJeMHUYECKHX daca JICKITUH 1
MPAKTUYECKUX 3aHSATHUH)

Buasbl pador u pekomenayemble 0aJIbI BO 2 ceMecTpe:
Konmponwvuwie pabomot:
1. Konrponbnas padora Ne 3 "Psner” - 13 Ganos

Hnouesuoyanvusie 3a0anus:

2. MaauBuayansHoe 3a1aane Ne 4 "DiieMeHThI THMHSHHOTO IporpaMMUpoBanus’ - 12 6amios

3. MnnuBunyansHoe 3aganue Ne 5 "DnemeHnTtsl Teopun auddepeHanbibX ypaBHeHuil'" - 12
OasioB

Tecmuposanue:

4. Tect mo Teme "UuTterpans” - 15 6amios

Iloowpumenvnuie 6annol:

5. Iocemenue 3anatuii B cemectpe - 8 6amno (0.25 Gana 3a 2 akaAeMUYECKUX Yaca JIEKIHH 1
IIPAKTUYECKUX 3aHATU)
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MeToauuyecKue MaTepuaJabl 1JIs1 HpOMe)KyTOqHOﬁ aTTeCTalluMn

®opMOH TPOMEKYTOUHOTO KOHTPOJIS MOCIE W3YYEHUs AUCHUIUIMHBI B KaXKIOM CEMECTpe
ABIIIETCS. DK3aMEH B MUCbMEHHOU (opme. st MOATOTOBKM K 3K3aMeHY HEOOXOAUMO JI€TalbHO
03HAKOMHTBCSI C PEKOMEH/JIOBAHHOW JIUTEPATypOH, MOBTOPUTH MaTepUal BCEX MPEAbIIYIINX
MPaKTUYECKUX 3aHATUN u Jjekuuil. Creayer COCTaBUTh CIHCOK BOIMPOCOB, TPEOYOMIMX
JIOTIOJIHUTEIILHOTO Pa3bIACHEHUS MpENnojaBaTelieM Ha KOHCYJIbTAllUU TEpe]l MPOMEKYTOUHOM
aTTecTaluei.

Jlis  ycrmemrHoro  yCBOCHHSI  TUCIUIUIMHBI  OOYYaromieMycsi HEOOXOAMMO PEeryJsipHO
3aHUMAThCS CAMOCTOSITEIPHOW paboTON: ayauTOpHOM W BHeayauTopHou. OOydarontuiics
JOJKEH TpOopadaThiBaTh TEMbI JICKIMOHHBIX 3aHSTHH, 3aHUMAsCh C KOHCIIEKTOM JICKIIUU H
COOTBETCTBYIOIIMMHU TJIaBaMU PEKOMEHJIOBAaHHOW mnuTeparyphl. g oTpaboTKM yMeHus
pelieHus 3a1a4 HeoOXOIUMO PETYJISIPHO peIliaTh JIONOJHUTEIBHBIC (He pa3OupaeMble Ha
3aHATHUAX ) 3a/1a4H.

CryaenTam 3apaHee cOOOIIatOTCsl BOMPOCHI ISl MOJITOTOBKH K 9K3aMEHY, KOTOpbIE OyIyT
BKJIIOUEHBI B 9K3aMEHAI[MOHHbIE OUJIeThl. DK3aMeH MPOBOJIUTCS MO MPaBUIIaM, COTJIACOBAHHBIM C
nexanatoMm. OOydJaromeMycs JaeTcsi BpeMsi, He0OX0AUMOe ISl TTOATOTOBKH OTBETa HAa BOTIPOCHI
JK3aMeHalMoOHHOro Ouiera. [IpoBepka OTBETOB CTYAEHTA IPOBOJUTCS B 3aBUCUMOCTHU OT (POPMBI
MIPOBEICHUS dK3aMeHa (coOece10BaHue, MPOBEpPKa MUCbMEHHOU paboThI, TECTUPOBAHUE).

@dopmaT MpoBENEHUS SK3aMeHa, a TaKKe METOJbl (CpeAcTBa), MpUMEHSEMble Ha
HK3aMEHE, COIJIACOBBIBAOTCS C IEKAHATOM.

6. MeToauuecKkue MaTepuaJibl 1JisI OCBOCHUA TUCHUIIJIHHBI

Meronuyeckue yka3aHUS IO CaMOCTOSATEIbHOW IMOATOTOBKE K 3aHATUSAM IMPaKTHYECKOIO
(ceMuHapckoro) Tuma’;

Ne i/t HaunmeHnoBaHue TeMbl Ykazanus

Kpemep H.III. I'maBa 4, § 4.5.

1. Bekropsl 1 onepanuy Hall HUMH Krrormms BL Pasnena 11
Kpemep H.III. I'maBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaenuTenn Ko B.J1. Pazgensr | u 11
CucTeMbl THHEWHBIX YpaBHEHUH U paHT Kpemep H.III. I'maBa 4, § 4.3.
3.
MaTpHLbI Ko B.JT. Paspen |
Kpemep H.ILIL. I'nasa 2, § 2.3.
4. [onstre Gynxunu. [Ipenesn, HeNpepsIBHOCTH Kutoums BJLPasaen 1V
Kpemep H.ILI. 'naBa 5, § 5.4, § 5.5.
5. [IpownsBoaHas u quddepernnan GyHKIHA Kutorms BL. Pasnen V
6. ODYHKIUHN HECKOJIBKUX NEPEMEHHBIX Kpemep H.HI T'aga 5, § 3.10, § 5..11

Karommn B.JI. Paznen VII

7. OneMeHTHI JIMHEHHOr0 MPOrpaMMHUPOBaHUs Kpemep H.III. T'maBa 9, § 9.1 - §

9.3
Kpemep H.III. I'naBa 6, § 6.1 - § 6..6

8. Hurerpane Karommn B.JI. Pasznen VI

Kpemep H.ILI. 'naBa 6, § 6.11, § 6..12

. Pt Karommn B.JI. Pazmen 1X
DeMeHTHI TeopHH TU(PepeHIIaTbHBIX Kpemep H.III. I'naBa 6, § 6.8, § 6..9
10. .
ypaBHEHUM Kirormmn B.J1. Paznen VIII

1 B paspenax 5.1 - 5.3 cChbUIKM JaHbl HA YYEOHUKH:

Kpemep H.III. Marematnka st 5KOHOMHCTOB: OT apudmeruku 1o dskoHomerpuku / H. II. Kpemep,
b. A. TIlytko, Y. M. Tpumun; nmox obmeit pexakiueit H. 111. Kpemepa. — 4-e uzn., nepepad. u gon. — Mockaa:
WznmatensctBo FOpaiit, 2019. — 724 c.

Kiromma B. JI. Beiciiass MaTeMaTHKa st 5KOHOMHCTOB. — MockBa: M3patenscteo FOpaiit, 2019. — 412 c.
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MCTOI[I/I‘IGCKI/IG PEKOMCHAAIWH 110 NOATOTOBKE K KOHTPOJIbHBIM pa60TaM:

No i/ HanmenoBanue Tembl Ykazanus
1 Bekrtopsr u onepariu HaJ HUMU Kpemep H.III. Tnasa 4, § 4.5.
: P pan A Kiromne B.J1.Pa3znensr |l
Kpemep H.III. T'maBa 4, § 4.1, § 4.2.
2, Marpuust i onpeaeurenn Kirorne B.J1. Pasnensr | u 11
3 CHcTeMbl TUHEHHBIX YPAaBHEHHIA U PAHT MATPHUITBI Kpemep H.III. Tnaa 4, § 4.3.
) P p PHIL Korromne B.J1. Pasnen |
Kpemep H.III. I'maBa 2, § 2.3.
4, Honsarne pynkun. [Ipexen, HempepHIBHOCTH Kot BJLPasxen 1V
Kpemep H.III. T'maBa 5, § 5.4, § 5.5.
5. [IpousBoanast u nuddepenman GpyHKIUn Krtormms BL Paznen V
6 DyHKIUKY HECKOJIBKUX NEPEMEHHBIX Kpemep H.LI. Tnaga 5, § 5.10, § 5..11
) YHKIL P Krommn B.JI. Pasznen VI
7. DneMeHThl TMHEHHOTO MPOTrPaMMHUPOBAHUS Kpemep H.ILI. I'naBa 9, § 9.1 - § 9.3
Kpemep H.III. I'naBa 6, § 6.1 - § 6..6
8. Hurerpa: Ko B.JIL. Paznen VI
Kpemep H.III. I'naBa 6, § 6.11, § 6..12
9. Panpt Kirormma BUJI. Paznen IX
10 DneMeHTHI Teopuu U depeHIHaIbHBIX Kpewmep H.ILI. I'naBa 6, § 6.8, § 6..9

YpaBHEHUH

Kiromne B.J1. Pasnen VIII

MeTtoaudeckue PEKOMCHAAMHU 110 BBIITOJIHCHHUIO TCCTOBBIX 38.,[[3HPII>1:

Ne i/t HanmeHoBanme TeMBI VYkazanns
1 BexTops! u omepanyu HaJx HUMUA Kpemep H.II. Tnasa 4, § 4.5.
: P pan A Kororne B.J1.Pasznensr |l
Kpemep H.ILL. I'naBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaeurenn Kororme B.J1. Pasznensr | u 11
3 CucTeMbl TMHEHHBIX YPaBHEHUHM U PaHT MaTPHIIBI Kpemep H.II. Tnapa 4, § 4.3.
) P p Tpun Koromne B.J1. Paznen |
Kpemep H.IL. I'nasa 2, § 2.3.
4. Honsarue pynkun. [Ipexen, HeMpepHIBHOCTD Ko B.L Paszen 1V
Kpemep H.ILL. I'naBa 5, § 5.4, § 5.5.
5. [IpownsBonHas u quddepernnan GyHKIHA Krtommms BJL Pasnen V
Kpemep H.III. I'maBa 5, § 5.10, § 5..11
0. DYHKIIUN HECKOJIBKUX MEPEMEHHBIX Krommun B.L Pasnen VII
7. DNeMEHTBI TMHEWHOTO MPOTPaMMHUPOBAHUS Kpemep H.III. I'maBa 9, § 9.1 - §9..3
Kpemep H.III. T'naBa 6, § 6.1 - § 6..6
8. Murerpat Kiromna B.J1. Pa3znen VI
Kpemep H.III. I'naBa 6, § 6.11, § 6..12
9. Panet Korormma BUJI. Paznen IX
10 DneMeHTHI Teopuu TuddepeHIHaTbHBIX Kpemep H.IL. I'naBa 6, § 6.8, § 6..9

ypaBHEHUH

Krommn B.JI. Pasznen VI
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7. YueOHasi IuTepaTypa u pecypchbl HHPOPMAMOHHO-TEJEKOMMYHHUKAIMOHHOM CeTH
«HHuTepHeT

7.1.0cHOBHasl 1UTEpPaTypa
Kimrommn, B. JI. Beicimias MaremMaTuka Jjis 9KOHOMHCTOB : ydeOHOe rmocodue jyisi By3oB / B.
JI. KirommH. — 2-e u3f., uctp. u gon. — Mocksa : U3garensctBo KOpaiit, 2020. — 412 c.
— (Bricmiee obopazoBanme). — ISBN 978-5-534-08689-8. — Tekcr : anexrponnsiii // DbC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449848 (nara obpamenus: 17.03.2021).
Kirommn, B. JI. Beicmias mMaremMaruka Juisi SKOHOMHUCTOB. 3a/layd, TECThl, YINPaKHEHUS :
y4eOHHUK U MPaKTUKYM 11711 By30B / B. JI. Kimtommn. — 5-e u3a., nepepad. u gon. — Mockaa :
MznarensctBo Opaiit, 2020. — 165 c. — (Bpicmee obpaszoBanne). — ISBN 978-5-534-
03124-9. — Tekcr : omekrponnbii // OBC  HOpaiir [caiit]. — URL:
https://urait.ru/bcode/449849 (nara obpamenus: 17.03.2021).
Kpacc, M. C. MaremaTnka B 9KOHOMHUKE: MAaTEMAaTUYECKUE METObI M MOJIETH ;| YICOHUK JIJIst
6axanaBpoB / M. C. Kpacc, b. I1. Uynpsinos ; orBercTBeHHbIi penakrop M. C. Kpace. — 2-e
u3a., uctp. u gom. — MockBa : MznarensctBo HOpaiir, 2019. — 541 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-3138-9. — Tekcr : anextponnsiii / ObC KOpaiit [caiit].
— URL: https://urait.ru/bcode/426162 (nara obpamenus: 17.03.2021).
Kpewmep, H. III. MaTtemaTuka ajsi 5KOHOMUCTOB: OT apu(METUKH JJO SKOHOMETPHUKHU. YUeOHO-
crpaBoyHOE mocodue : s akagemudeckoro Oakanaspuara / H. I11. Kpemep, b. A. Ilytko, U.
M. Tpumwmn ; mox obmei pemakumeirn H. II. Kpemepa. — 4-e¢ m3na., nepepab. u gom. —
Mocksa : U3narensctBo HOpaiit, 2019. — 724 c. — (bakanaBp. AKaeMUYECKUN Kypc). —
ISBN 978-5-9916-3680-3. — Texkct : snexkrponnsii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/425064 (nata oopamenus: 17.03.2021).
Martematuka Uis KOHOMHUCTOB : Y4eOHHK Juid akajgemuueckoro OakamaBpuara / O. B.
TarapuukoB [u ap.] ; mog obmeit pepakiueit O. B. TarapaukoBa. — Mocksa : M3naTenbcTBo
FOpaiit, 2019. — 593 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-4847-9.
— Texkcr : anexktponHsiii // OBC IOpaiit [caiiT]. — URL: https://urait.ru/bcode/426100 (nata
obpamenus: 17.03.2021).
MaremaTtika i SKOHOMHCTOB. llpakTukym : ydeOHOe mMmocoOme Juisi aKaJIeMHYECKOTO
6axanaBpuata / O. B. TarapuukoB [u ap.] ; mox oOmei penakiueit O. B. TatapaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2019. — 285 c¢. — (bakanaBp. AkageMUYeCKU Kypc). —
ISBN 978-5-9916-8868-0. — Texkcr : snektponsbiii / OBC IOpaiir [caiiT]. — URL:
https://urait.ru/bcode/432912 (nara obpamenus: 17.03.2021).

7.2. JlonoTHUTEIbHASI JIATEPATYpa
Beiciiasi Marematuka i SKOHOMHYECKoro OakanmaBpuata B 3 4. Yacte 1 : yueOHHK H
npakTukyMm s By3oB / mon penakmueit H. 1II. Kpemepa. — 5-e m3z., mepepab. u gom. —
Mocksa : U3natensctBo FOpaiit, 2020. — 276 ¢. — (Bsicuiee oopazoBanue). — ISBN 978-5-
534-05820-8. — Tekcr : omekrponsbii // OBC HOpaiit [caiit] — URL:
https://urait.ru/bcode/452112 (nara obpamenus: 17.03.2021).

Briciias MaremaTuka Ui SKOHOMHUYecKoro OakamaBpuata B 3 4. Yacth 2 : yyeOHHK U
npakTUKyM a8 By3o0B / mox penakuuedt H. 1. Kpemepa. — 5-e uzn., nepepad. u pom. —
Mockga : M3garensctBo FOpaiit, 2020. — 241 ¢. — (Bricmiee oopaszosanue). — ISBN 978-5-
534-05822-2. — Tekctr : onektponHsld // OBC HOpaiit [caiit]. — URL:

https://urait.ru/bcode/452113 (nara obpamienus: 17.03.2021).
Beicmias maremaTtuka Ui SKOHOMHYECKOro OakanaBpuara B 3 4. YacTh 3 : y4eOHHK H
npakTukyMm s By3oB / mojn penakmueit H. 1II. Kpemepa. — 5-e m3x., mepepab. u gom. —
Mockga : U3natensctBo FOpaiit, 2020. — 418 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-
534-05823-9. — Teker : omektponnbii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/452114 (nara obpamenus: 17.03.2021).
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Kpacc, M. C. MaremaTnka B 9KOHOMHKE: MAaTeMaTHYCCKNE METObI U MOJICIH : YICOHUK JJIs
cpennero mnpodeccuoHanbHOro obpazoBanus / M. C. Kpacc, b. II. UymnpsiHOB ; moj
penakuueir M. C. Kpacca. — 2-e uzn., ucnp. u gon. — Mocksa : U3marensctBo FOpaiit,
2021. — 541 c. — (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-9136-9. —
Tekcr : anextponnsiii / DbC FOpaut [caiit]. — URL: https://urait.ru/bcode/477849 (nata
oOpaienus: 17.03.2021).

Manyrun, B. A. JluHeiiHas anreOpa Juisi 5)KOHOMHCTOB. Y4YEOHHMK, MPAKTUKYM U COOPHHUK
3amad : g By3oB / B. A. Manyrun, . A. Pomunra. — Mocka : U3natensctBo FOpaiir,
2020. — 478 c¢. — (Beicmee obpaszoBanme). — ISBN 978-5-534-02976-5. — Tekcr :
anektponHbii / DBC IOpaiitr [caiit]. — URL: https://urait.ru/bcode/450583 (nara
obpamenus: 17.03.2021).

Manyrun, B. A. Marematuueckuii aHamu3 Ui SKOHOMHUCTOB : YU€OHUK M MPAKTHUKYM IS
cpenHero npodeccuoHanbHOTO oOpa3zoBanus / B. A. Manyrun. — 3-¢ u3a., nepepad. u Jor.
— Mocksa : UzparensctBo FOpaiit, 2019. — 557 ¢. — (IIpodeccronanbHoe 0OpazoBaHue).
— ISBN 978-5-9916-8795-9. — Tekcrt : snektponHsiii // DBC HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/427033 (nara obpamenus: 17.03.2021).

[TommoB, A. M. Beicmas maremaTuka s SKOHOMHCTOB. B 2 4. Yacth 1 : yueOHHK U
npakTukyMm s By3oB / A. M. Ilomos, B. H. CotHukoB. — 2-¢ u3n., mepepad. u J0m. —
Mockaa : M3garensctBo FOpaiit, 2021. — 271 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-
534-08550-1. — Tekcr : omekrponnbii // OBC HOpaiit [caéit] — URL:

https://urait.ru/bcode/474712 (nara oopamenus: 17.03.2021).

[TonoB, A. M. Beicmas maremaTuka i 3KOHOMHMCTOB. B 2 u. Yacth 2 : yyeOHHMK U
npakTuKym i By30B / A. M. Ilomos, B. H. CotHukoB. — 2-e u3z., nepepad. u jgom. —
Mocksa : U3natensctBo FOpaiit, 2021. — 295 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-
534-08552-5. — Teker : oanektponusli // OBC Hpaiit [caiit] — URL:

https://urait.ru/bcode/474713 (nara obpamenus: 17.03.2021).

Pyneik, b. M. Maremaruueckuii aHanus JUisi 3KOHOMHUCTOB @ YYE€OHHMK M NMPAKTUKYM JJIst
By30B / b. M. Pynsik, O. B. TatapuukoB. — Mocksa : U3narenscro FOpaiit, 2021. — 356 c.
— (Boicmiee obpazoBanue). — ISBN 978-5-9916-9426-1. — Tekct : anexktpoHHbIi // DBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/469388 (nara obpamenus: 17.03.2021).

7.5.lHbIe HCTOYHMKHU
1) AxtsamoB A.M. MaTtemaTHKa Jisi COI[HOJIOTOB U SKOHOMHUCTOB. — @usmariut. — M.:2004.

464 c.

2) EpmakoB B.M. COopHHMK 3agad Mo BBICIICH MaTeMaTHKE JJIsi YKOHOMHCTOB: YueO.

[Tocobue / ITox pen B.U. EpmakoBa. — 2-¢ u3a., uctp. — M..MHOPA-M, 2008. — 575 c. — (100
net POA nwm. I'.B. IInexanosa).

3) Kpacc M.C., UynpsiroB b.I1. OcHOBBI MaTeMaTHKH U €€ TPUIIOKEHUSI B SKOHOMUYECKOM

oOpa3oBaHUM: yueOHUK. — 6-¢ m31., uctnp. — M.: M3narensctBo «Jlemo», 2008. — 720 c.

4) Mansixun B.W. Beiciias maremaruka. Yue6. mocooue. . — 2-¢ usf., ucnp. — M.:MMTHOPA-

M, 2012. - 365 c.

5) Ywupckwmii B.I'., I K.JO. Marematudeckuii aHaaIu3 U HHCTPYMEHTAIBHBIE METO/IbI
pemenus 3ana4, kaurd 1 u 2, - Uzna. Jom «/leno». —M.: 2019.— 462 c u 270 c.

8. MarepuajabHO-TeXHHYecKast 0a3a, HHGOPMALIMOHHbIE TEXHOJIOIHH, IPOrPAMMHOE
o0ecrnieyeHne U MHPOPMALMOHHBbIE CIIPABOYHbIEC CUCTEMBbI
Jlnist ipoBeieHust 3aHATUH 110 TUCIUITIMHE HE00X0IUMO ClIeyIolIee
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Mamepuanvho-mexuuueckoe obecneuenue. ayTuTOPHs C yueOHOM TOCKOW U MapKepaMu,
KommbioTep. [Ipy 3aHATUSAX B IUCTAHIMOHHOW (popMe: MepCOHATBHBIN KOMITBIOTED; JOCTYII IO
KopropatuBHoMy Jioruny u naposto B BKC, noctyn B CZ1O.

Ilpocpammnoe oovecneuenue. Microsoft Windows 10, Google Chrome, maker Microsoft
Office, Microsoft Excel.

Hugpopmayuonno-cnpagounvie cucmemol:
Hayunas oubnurorexka PAHXul'C. URL.: http://lib.ranepa.ru/;
Hayunas snexkrponnas 6udinuoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HannonanwsHas anexkTponnas oubdamorexa. URL: www.nns.ru;
Poccuiickas rocynapcrBenHas ouommoreka. URL: www.rsl.ru;
Poccuiickas HanroHanbHas oubauoreka. URL: www.nnir.ru;
Onextponnas oubimoreka Grebennikon. URL: http://grebennikon.ru/;
DekTpoHHO-0MOMoTeuHas cuctema M3narenscrBa «Jlanby. URL: hitp://e.lanbook.com;
DNEKTPOHHO-OMOIMOTeYHAs CHCTEMa FOPAMT. URL: http://www.biblio-online.ru/;
DnekTpoHHO-0nOaMoTeuHas cuctema IPR BOOKS. URL: http://www.iprbookshop.ru/.

©ooN R wDdE



http://lib.ranepa.ru/
http://elibrary.ru/defaultx.asp
http://www.nns.ru/
http://www.rsl.ru/
http://www.nnir.ru/
http://grebennikon.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/

