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1. IlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO AUCHHUILUIHHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHMS NMPOTrPaMMBbI

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

HaumeHnoBanue Ko koMmoneHTa HaunmeHoBaHHE KOMITOHEHTA
Ko koMnereHun
KOMIICTCHIIUH KOMIIETCHIIMH KOMIETCHIIUH
Cnocoben TIPUMEHS T

THIIOBEIE METOIUKHU "
IIKo OCIII - 1.1. 3KOHOMHKO-

Cnocoben TOTOBHTb MaTeMaTHYeCKHe METOMbl U

UCXOJHYI0O MHpOpMaLuo U MOJENN

IIPOBOJIUTH pacueTsl Cnocoben TOTOBHTH

HKOHOMHUYECKUX, HCXOJIHYIO nHbOpMaLUIo

COLMATbHO-3KOHOMHYECKUX [MIKo OC III - 1.2. JUISL TIPOBEJICHHS PAaCueTOB
ITKo OC III-1 u (hHAHCOBBIX MOKa3aTelled  AeATeIbHOCTH

nokasareneld Ha  OCHOBE OpraHu3alyu

THUIIOBBIX METOIMK W / WA

SKOHOMHKO- Crioco0eH roTOBUTE JaHHBIE,

MaTeMaTHYeCKHX METOI0B U HEOoOXOUMBIE Ul pacdeTa

Mozenen [IKo OCIII - 1.3. COLIMAJIEHO-?)KOHOMHUYECKHX

[IOKa3aTeNed AeATeIbHOCTU
XO3SHCTBYIOINX CYOBEKTOB

B pesynbrare 0OCBOCHUS AUCHUILTUHBI Y CTYICHTOB JOJKHBI OBITH CHOPMUPOBAHBIL:

OT®/Td/Tpynossie

) Ko KoMIOHEHTa KOMITCTEHIINT PesynpTaTel 00yueHus
/mpodeccroHaNbHBIC NeHCTBUS

3HaeT OCHOBHI JH(dhepeHInaIEHOTO
W MHTETPAIbHOTO UCUHMCIICHUS

. Ko OC 111 - 1.2 3HaeT OCHOBBHI JIMHEHHON anreOpsl u
Oprauusaius 1 KOHTPOJIL TeKyIIieH - JIMHEHHOTO IIPOrPaMMHPOBAHUS

JIeSTEIIbHOCTH CUCTEMBI
BHYTPEHHETO KOHTPOJIA
HKOHOMHYECKOT'0 CyObeKTa

IMIKo OCIIT - 1.1.

YMeer pematb OCHOBHBIE 3aJadyud
[MKo OC IIT - 1.3. nuddepeHIaIbHOTO u
HUHTETPAJILHOTO UCYNUCIICHUA

2. O0beM n MecTO IMCHUILTUHBI (MoayJis) B ctpyktype OIl BO

O0bem aucnmniuHbl: 10 3.e. (360 ak. yacoB wiau 270 actp. yacoB). B memsix mmanupoBaHus,
IIPU pacueTe CTPYKTYPhl JUCIUILIMHBI IPUMEHEHbI aKaJeMUYECKHe Yachl (aK.4.).

KonnuecTBo akaJeMHU4EeCKMX 4acoB, BBIACICHHBIX HA JIEKIUM U NPAKTHYECKUE 3aHATUA — 128
ak.y.  JlaHHag [WMCHUIUIMHA YacTUYHO pEaJU3yeTcss C TMPUMEHEHHEM JTUCTaHIIMOHHBIX
oOpa3zoBatenbHbIX TexHosoruil (manee — JIOT) B Cucreme JIUCTaHIMOHHOTO OOYYEHUs
Axagemun (manee - CJIO). Marepuansl JUCHUIUIMHBI — Pa3MEIICHBl 10  aapecy
https://lms.ranepa.ru.

KonnuecTBo akazieMHyecKuX 4acoB, BBIIECJIEHHBIX Ha CAMOCTOATEIbHYIO paboTy 00ydaromuxcs
— 156 ak.u.

JucuunimHa peanu3yercs ¢ IpUMEHEHUEM TUCTaHIIMOHHbBIX 00pa30BaTeNIbHbIX TEXHOIOTHIA
(manee — 10T).



https://lms.ranepa.ru/

Bi paboTs! TpynoemkocTs (B akaj.qacax)
ouHasi GOpMbI OOyUICHUS

O01mas Tpy10eMKOCTh 360
AynurTopHasi padora 132

Jlekuun 64

[IpakTrueckue 3aHATUS 64
CamocrosiTesibHast padoTa 156
KonTpoJb camocrosiTe/ibHOMH padoThI 72
Koncyabranus 4
Bua uTOoroBoro KOHTpoJIst Dk3ameH (2)

Mecto aucunmimnnsl B ctpykrype OII BO:
JucnuriuHa OTHOCUTCS K 0a30BOM yacTu U peasiuzyercs B 1 1 2 cemecTpax.
JlocTyn K cucteMe IMCTaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIMHM OCYLIECTBIISAETCS KaXKAbIM
00y4aroIuMCcsi CaMOCTOSITENILHO € JII000r0 ycTpoiicTBa Ha mopTaie: https://Ims.ranepa.ru/.
[Tapose ¥ TOTHH K TMYHOMY KaOMHETY / IPOQIITIO IPEJOCTABIISCTCS CTYICHTY B IEKaHATe.
Bce dhopMbI TekyIero KOHTpOJis, IPOBOAUMBIE B CUCTEME IUCTAaHIIMOHHOTO 00y4YeHUS,
OLICHUBAIOTCS B CUCTEME AMCTaHLIMOHHOI0 o0OyueHus. JlocTyn K BUJeo U MaTepuaiam JeKUnui
MPEIOCTABIISIETCS B TEUEHUE BCero cemecTpa. JJocTyn k KaxaomMy BUy paboT U KOIMYECTBO
MOMBITOK HA BHIIIOJHEHHUE 3a/1aHUs IPEIOCTABIISETCS HA OIPAaHUYEHHOE BPEMs COTJIaCHO
perjJamMeHTy AUCUUILUINHBL, onyoaukoBanHoMy B CJ1O. [IpenonaBaTens olieHHBaET
BBITNIOJIHEHHbIE 00yyatonumces padoTel He o3aHee 10 pabouunx 1HEH Nocae OKOHYaHUS CpoKa
BBITIOJTHEHHS.

3. CopepxaHue U CTPYKTYpPa JUCHHUILINHBI (MOLYJIs1)

O6beM IMCHUILIMHEL (Moays)', ak. yac. dopma
=2 KonrtaktHas TEKYLIETo
g CamocrosTenbHas pabora
pabota KOHTPOJIS
=4 HanmeHoBanue TeMbl
o Bceero yCIIeBa€MOCTH,
- A |m3|np| BI | cn CPO | mpomexyrousoii
ATTECTALINU>
Cemectp 1
1 Bekropsl n omepanun Hax 16 4% 4| - ) ) 3 T
HUMH
2. Martpuibl 1 onpeneauTenu 16 4* 4 - - - 8 13 Nel
CucreMbl JIMHEHHBIX
3. ypaBHEHU " paHr 26 6%* 6 | - - - 14 KP Neo 1
MaTpHIbI
ITonsTue byHKIMY. % T,
4. IIpenen, HeIPEepBIBHOCTh 26 6 61 - ) ) 14 N3 Ne 2
5. | Hpouspomia "2 | er |6 |- - : 14 KP No 2
Juddepernran GyHKIuN
6. OyHKIKMU HECKOJIbKUX B 6 6 | - ) ) 20 T3 No 3
MepeMEHHBIX
KoHcynpranus 2
IIpoMeXyTOYHAs ATTECTAIHS 36 K3
Bcero: 180 32 [32]-] - - | 78
Cemectp 2
7 OneMeHTHI JUHEHHOTO 28 6* 6 | - ) ) 16 13 No 4
POrpaMMHUPOBAHUS
8. WHTerpansl 18 4* 4 | - - - 10 T
9. Psipr 44 10* |10 | - - - 24 KP Ne 3
10. | DnemeHTHI TEOpUHU 52 12* 12| - - - 28 N3 Ne 5




muddepeHunanTbHbIX
ypaBHEHUH
Koncynpranus 2
ITpoMesKyTO4Has aTTecTanus’ 36 Ox3
Bcero: 180 32 |32 - - - 78
Hroro no AUCHHILIAHE 360 64 |64l - ) ) 156
(Moayam):

IHpumeuanue 1- 6uodvl yuebHol OesmenrbHOCMU, NPedyCMOmperHbie oucyuniunou (mooyaem): JI — nexuwmu, 113 —
npakTudeckue 3assatus, JIP — maboparopnas pabotel, BJI —Bupmeo nexkumu, CII — camonposepka, CPO —
caMmocrosTeNbHas pabota 00yyaromerocs.

Ipumeuanue 2 - hopmuvl mexywezo konmpons ycnesaemocmu: T — rectupoBanue, U3 — unanBUAYyaspHOE 3a7aHue,
KP — xoHTpONMBHAS paboTa.

Ipumeuanue 3 - popmul npomedcymoynon ammecmayuy: K3 — SK3aMeH.
*- JIOT ¢ CJ]O.




Coaepixanue JUCHHUIINHBI
Tema 1. BekTopbl 1 onepanuu HaJg HUMH.
JIByMepHOE, TPEXMEPHOE, MHOTOMEPHOE IIPOCTPAHCTBO. JIMHEHHBIE Ollepaliii HaJl BEKTOPaMHU.
CkanspHoe IpOU3BEACHUE BEKTOPOB. BEKTOpHOE pOU3BEIEHHE BEKTOPOB.

Tema 2. MaTpunbl 1 onipeeTuTe/IH.
Marpuipsl 1 onepauuu Hag HUMU. Onipenenurend 1 ux cBoiictea. OOpaTHas MaTpuLa.

Tema 3. CucremMpbl JIUHEHHBIX YPABHEHUI U PAHT MATPHUIIbI.
®opmyiel Kpamepa. Perienue cucreM JIMHERHBIX ypaBHEHH MeTo10oM ['aycca. Panr mMarpuiib
U YCIIOBUE Pa3pElIMMOCTH CUCTEMBI.

Tema 4. Ilonsitue pynkuuu. Ilpenes, HenpepbLIBHOCTD.

@OyHKIMHN, 00JIaCTh OINpPECIICHHs, CBOWCTBA U I'paMKHU OCHOBHBIX HJIEMEHTAPHBIX (DYHKIIHIA.
[Tpenen. Apudmernueckue cBoiicTBa mpenena. HempepbIBHOCTh (yHKIUH, Ki1acCH(UKAIHS
TOYEK Pa3phIBA.

Tema S. Ilpoussognas u JudppepeHunan GQyHKIUM.

[IpousBonnas, e€ BbruucieHue. [IpeaenpHble BenUYuHBL. Tabiuiia MPOU3BOJHBIX OCHOBHBIX
JMeMEHTapHbIX QyHKOwiA. [IpowW3BomHAs CyMMBI, pPa3HOCTH, WPOU3BEICHUS, YaCTHOTO.
[IpousBonnas cnoxHoi, ¢(yHkuuu. IIpousBomHbie BbICIIMX MOPAIKOB. MccienoBaHue
CBOMCTB (MOHOTOHHOCTB, TOYKH IKCTPEMYyMa, BBIITYKJIOCTh) U MIOCTPOCHHE IPaPUKOB PYHKITHIA.
DnacTUYHOCTh (PYHKIIUU.

Tema 6. ®yHKIIUM HECKOJIbKHMX NIEPEMEHHbIX.

Yactaele mnpousBoanbie. JuddepenumpyeMocTs (QYHKIUH HECKONBKUX MEPEMEHHBIX.
[IpousBonubie U auddepeHransl BRICIIUX MOPAIKOB. DKCTPeMyMbl (YHKIUN HECKOIbKUX
MepeMEHHBIX. 3aa4i ONTUMHU3AINH. Y CIIOBHBIN 3KCTPEMYM.

Tema 7. J1eMeHTHI THHEHHOTO NPOrPAMMMPOBAHUS.
3azauu JIMHENHOro porpaMMupoBanus. ['eomerpuuecknii MeTosl. CUMIUIEKC-METON.

Tema 8. UnTerpansl.

Heonpenenénuplit mHTErpaj, €ro CBOMCTBA, MpaBUiia BEIYUCICHUS U TaOIUIIa HEOTPEIeIEHHbIX
uHTerpanoB. OnpenenéHHbld MHTErpajg, €ro CBOMCTBA UM BbluMcieHus. [Ipuinoxenus
onpeAenéHHOro HHTerpaia K 3aja4yaM reoOMeTpuu U 3KOHOMUKHU.

Tema 9. Pannl.
Uucnossle psaabl, ux cxoguMocTb. CteneHHble psaasl. Paguyc cxogumocTtu. HemnpepbIBHOCTH
CYMMBI, TouJIeHHOE Ju(depeHIMpOBaHNE U HHTETPUPOBAHUE CTETIEHHOTO psJa.

Tema 10. DiiemeHnThI Teopuu AU depeHIHATBHBIX YPABHEHUI.
YpaBHEHHUs ¢ pa3AeIAIOIMMUCS IIEPEMEHHBIMU, OJHOPOJHOE ypaBHEHUE. PellleHne JIMHEMHBIX
YpaBHEHUH € TOCTOSTHHBIMU KO3 GUITUEHTAMH.

4. Marepuajbl TeKylIero KOHTPOJIsl yCIeBAeMOCTH 00y4ar0IMXCs

4.1.B xome peanum3sanuM JHCHUINIMHBI «BpIcmIass MaTeMaTHMKa» HCIOJbL3YIOTCS
cJIeiyIolHe MeTO/Ibl TEKYIIero KOHTPOJISA YCIeBaeMOCTH 00yYalomMXcs:
— IpU MpoBeAeHUM 3aHATHM JekuuoHHoro Ttuna (B CJO AxanemMuu): KOHTpOJIb
MMOCEIAEMOCTH 3aHATHIA;



— TpU NPOBEACHHUM 3aHATUHN NMPAKTUYECKOro THMa (B ayAUTOPHUSX): KOHTpOJIbHas paboTa,
TECTUPOBAHUE;

— TpU NPOBEICHUU 3aHATUN MPAKTHUUECKOro THMa (B IUCTAHIIMOHHOHN (opMme): pelieHue
3a/a4 BO Bpemsi cemuHapa B (hopmare Buneokondepenicsszu (nanee — BKC), TectupoBanue B
dopmare BKC;

— TP 3aHIATHUSX CAMOCTOSTEILHOW pabOTON: BBIMIOJHEHUE WHIWBUIYaTbHBIX 3aJaHHM,
camocTrosiTellbHas paboTa 00ydaroIIUXCs SBIsieTCs OAHON u3 ¢GopM camooOpa3zoBaHUSs, POIIb
MpenojiaBaresis MpU 3TOM 3aKIIOYaeTCs B OKa3aHUM KOHCYJIBTATHBHOM U HaIpaBIsIOIIEH
MOMOIIHN 00YYarOIIUMCS.

4.2. TunoBbie MaTepUAJIbI TEKYIIEr0 KOHTPOJISI YCIIEeBAeMOCTH 00y4aK0IIMXCS

IIpumepHbIe TECTOBBIE 32 IAHUS:
1) Pemnre cucteMy JIMHEHHBIX YpaBHCHH:

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

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

B) 142,59

B) 0,10

T) 644,52

2) BeruncnuTe miomaas TpEyroibHUKA, TOCTPOSHHOTO Ha BekTopax a=(2,1,-1), b=(-2,0,-2)
A) 1,732

b) 3

B) 3,316

) 6,34

3) Beruucaure npezaen no npasuity Jlonurans:

. 3 4 2arctgx—1
lim - £
0 Jarcsinx —Sx

A)l
B) 0
B)-1
I3

I[IpumMepbl KOHTPOJIBLHBIX PadoT:
Konumponvnas paboma Nel

1. Haiitu koopaunatsl BekTopa x=(4;11) B 6asuce e1=(2;4), e2=(1;4) npoctpancrsa RZ.

2. Jlanbr Bektopwl a=it+2j+k u b=(2;1;2). Haiitu 2a + 3b, a—3b U eTUHUYHBIA BEKTOD,
MEePICHINKYIISIPHBIA TaHHBIM BEKTOPAM.

3. C mnoMOuIpl0 BEKTOPHOIO TMPOMU3BEACHHUS BBIUUCIUTH IUJIOMIA[b TPEYrOJbHUKA C
BepmuHaMu B Toukax A(3;-1;0), B(-3;6;0), C(—1;-2;3).

4. Haiitu 3HaueHue MaTpuyHOrO MHOToWwIeHa f(A), ecnu:

342 _(1 4
fx)y=x—dx> +x =2, A = (0 _1).
5. PemmTe MaTpuuHOE ypaBHEHUE:



6. Pemmth cucreMy ypaBHEHHH IBYMs CIIOCOOaMHM: a) METOAOM OOpaTHOW MaTpHUIlbl, 0)
meronom Kpamepa:

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

7. PemmuTh cuCTEMY YpaBHEHHIA:

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

Konumponvnas paboma No2
1. Haligure nipenens! GyHKUIWNA:
2x%+1
a) lim ——
x— -2 x+1
. 3x*—4x3+1
0) lim ———
x—>1  (x—1)2
. Vx+2—V6—x
B) lim————
x—2 x<—4

P 6

. sinx

r) lim —
x—0 Sin°x

2. Uccnenyiite KyCOYHO-HENPEPHIBHYIO (DYHKIMIO Ha HETIPEPHIBHOCTb, ONPENICIIUTE BHT
TOYEK pa3pblBa, CAEIANTE YEPTEXK.

2_
B al 1,ec1mx¢ 1
y_

x—1
2, ecumx=1

3. 3aBUCHUMOCTb MEXJy HW3JEp>KKaMH IPOU3BOJCTBA y U OOBEMOM BBIIYCKaeMOU
NPOAYKIMH X BbIpaxaercs QyHKIueH
y = 10x — 0,02x3
Onpenenure cpeHNUE U MpeAeNbHble U3AEPKKU (Ha €IMHULY HMPOAYKLIHMH) IIPU 00beMme
MPOAYKUUHU 7 eN.

4. Haiimute npou3BOAHbIE (DYHKIIMIA:

a) y = e*In(sinx)
3

6)y=x ! B TOUKe Xy = 1

Vx
x=3t—t3
B) y=4sin§

5y = s )
5. Haiinure muddepenmuan dy u y", ecmny = (x3 + 1)2

6. Haiinute wHamOosbliee W HaUMEHbIIEe 3HAYeHHE QYHKIMH Y = = 8x —
15 Ha oTpeske [—2; —0,5].

Konumponvnaa paooma Ne 3
1. UccnenyiiTe cXOAMMOCTb 3HAKOIIEPEMEHHOTO psija:
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& (1)
Z2 1

n=1 n-—

2. Hcnonp3ys  wHTEerpambHbId  mpuszHak  Komm, — wcciemyiite — aOCOMOTHYIO
CXOJMMOCTb psizia u3 nmpumepa 1.

3. UccnenyiiTe CXOAMMOCTb, BKJIIOYAs a0COTIOTHYIO, 3HAKOIIEPEMEHHOTO Psijia:
sl
= nn+1)

4. TIpoBepbTe, YTO 3HAKOYCPEAYIOIIUUCS PSJI CXOMUTCS, W BBIYUCIHUTE MPUOITMKEHHOE
3HAYEHUE €r0 CyMMBbI ¢ TOUHOCTHIO 710 0,01.

_1)”

n+1

gk

Il
_

n

5. Onpenenure pagnyc U HHTEPBAI CXOAUMOCTH CTEIIEHHOTO psifa:
+00
Z n-3"x"
n=l1
—X
6. Paznoxwure B psig Teitnopa npu xo=1 ¢pynkuuto ) =€ .

IIpumepbl MHAUBUAYAJIBHBIX 3a1aHUM:
Huoueuoyanvnoe 3aoanue Ne 1
1. B Teuenue rona Tpu pasa B Mecdll HA JIBa CKJIaJa NOCTYNAIOT TPU BUAA TOBApOB.
KosnyecTBo TOBapoB, MOCTYNAIOIIUX Ha HEPBBINA CKIIaA MPH KaXJ0H T0CTaBKEe, IPUBEICHbI B

CTOJIOLIaX MaTPUIIBL:
m+n 20 100
A1 = 30 2n 50 B

26 34 3m
a Ha BTOPOH CKJIaJ — B CTOJIOIaX MAaTPHILIbL:

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) T0JI0BOM 3aBO3 TOBApOB Ha BTOPOIl CKIIa.
2. Haiiaure matpuny D= (AB)T - C?, ecnu:

A=(3m 3 B=(1 )= ()

m 5
3. Haiinure matpuny B =11 (A‘1 )+ AT, rre:
n 2 -3
A={1 m 7 |
0 2 5
4. Pemnte MatpuyHoe ypaBHEHUE:
1 0 -2
X3 m+n m-—-n =(2 1 4 )
-1 0 n—m
—-n -3 2

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

ol
I
—_

6. Berunciaure onpenenuTeny MaTpuLl:

1 6 5 n
1 1 1
_( 4 n _ _ (-3 2 0 2
A=(gm 1) B= o _f_i’ ““lm 08 mtn
1 3 0 -1

7. Pemmte cUCTEMY JIMHEMHBIX YPABHEHHI ABYMs CIIoco0aMu:  a) 110 hopMyam
Kpamepa, 6) ¢ momoIpro oOpaTHOM MaTPHUIIBL.

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

8. UccnenyiiTe Ha COBMECTHOCTD, HaiiiuTe olliee peleHrne 1 OJHO YaCTHOE PEIICHUe
CHUCTEMBI YPaBHECHHMI:
x; + (m+n)x, + (—4n+m)x; +3x,= 10
2x1 + 2x, + mx; +3x,=0
X1 +x2+ (—n+m)xs —x,= 2

NupuBuayanbHoe 3aganue Ne 2

1. Haiitu o6nacte onpeneneHus: GyHKINH.

2. IlpoBepuTs, siBNsETCS JTH (HYHKIHMS YETHOW WIA HEUYETHOM.

3. IIpoBepuTh, ABNIsAETCS JIU JaHHAS (PYHKIHS TEPHOTUIECKOM.

4. Haittu nynu QyHKIMH, T.€. pemuTh ypaBHeHuE f{x)=0.

5.0mpenenutb, €CTh JU AaCUMITOTHI Yy rpaduka paccMaTpuBaeMoil (QyHKUIUU
(BepTUKaJIbHBIE, TOPU3OHTAIbHBIEC WM HAKIIOHHBIE).

6.BbruvciuTh TEPBYIO IPOU3BOJIHYIO, HAWTHU CTAllMOHApPHBIE TOYKH, IPOMEXKYTKU
MOHOTOHHOCTH U UCCJIEIOBATh TOUKH, B KOTOPBIX IIPOU3BO/IHAS HE CYIIECTBYET.

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

8. Jlna mepBoil (QyHKIMM: Ha MWIUIMMETPOBOM Oymare MOCTpOUTh Tpaduk
MCCIIeI0BaHHONW (YHKIIMU, BBIOpAB MaciiTad JJIMHBI OTPE3KOB OCEW JEKApPTOBOW CHCTEMBI
KOOpJIMHAT M3 COOOpakeHUIl aJieKBaTHOro MocTpoeHust rpaguka. [IpoBepuTh ¢ MOMOIIBIO
KOMIIBIOTEPHBIX POTrPaMM IOCTPOEHHBIN TpaduK.

Jns BTOpOH (PyHKIMM: NOCTPOUTH €€ rpadUK C MOMOIIBI0 KOMIIBIOTEPHBIX CPEJICTB,
pacrieyaTaTh TOJIYYCHHBIH rpaduKk BMECTE C YIPaBJISIONMIEH CTPOKOM, HEOOXOIUMOM ISl €ro
noctpoeHus. PaccMoTpeTs QyHKIMM:

1

y = 2xC0Ss2x, y=x+2—L——

x+1 x

Huoueuoyanwvnoe 3aoanue Ne 3

B xaxmom BapuaHTe 1aHa CHCTeMa JABYX YpaBHEHUI ¢ ABYMSI HEW3BECTHBIMH, HAIIPUMED:
[.fg{:-.j* +0.4)=x"

]umﬂ+mP=ny>U

1. TIpencraBbTe KaX0€ U3 IAHHBIX B cUCTeMe ypaBHeHwHii B Buze f(x,y) = 0

2. Jns o¢yskuuu z = f(x,y) HalauTe dYacTHBIC MPOHM3BOAHBIE 1O 2-TO MOPSIKA
BKJIFOYUTENIBHO, A TAKKE CMEIIaHHYIO IPOU3BOAHYIO 2-TO MOPSAKA.

3. Hccnenyiite pyHKIIUIO HA SKCTPEMYM.
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4. Ucnonb3ys Excel, HaiiguTe pemieHne CUCTEMbl HEITWHEWHBIX YPaBHEHHH U3 JIBYX

JMaHHbIX GyHKUMH. J{nsg sToro:
4.1. TlepenummTe OaHHYIO CcHUCTeMy ypaBHeHHWi B Excel, ucnonb3ys «scmaska —

ypasHenue»
4.2. IIpeoOpa3zyiiTe CUCTEMY YpaBHEHUM K BUIY:

{y =q(x)

y=r()

u 3anummrte cuctemy B Excel.

4.3. Haiimure rpadmdyecky Bce KOPHHU YPaBHEHUS, C IIOMOIIIBIO «8CMABKA — OUACPAMMbL —
MOYEYHAs — MOUEUHAsl C 2IAOKUMU KPUBLIMUY

[Ipy HEOOXOAMMOCTHM HM3MEHUTE MaciiTad KOOPAMHATHBIX OCEH, yHajauTe JUIIHHUE
naHHbIe. ['paduK JoKeH OBITh HATJISIHBIM.

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

Hnoueuodyanvnoe 3aoanue Ne 4
1. ITycTh mATH MPOE3AHBIX YYACTKOB JKEJIE3HOM JOPOTH MOTYT OOCITYKUBATh JIOKOMOTHBEI
ISATH pa3IuyuHbIX THUNOB. M3BecTeHn noxon cij (i, j = 1, 2,... 5), nosyyaemslil Ipy Ha3HAYCHUU
JIOKOMOTHBa THNa [ Ha ydacTtok j (marpuua C ). TpeOyercs HailTu Takoe pacnpeiesieHue
JIOKOMOTHUBOB I10 Y4acTKaM, KOTOpOe 00eCIeuuT MaKCUMAaJIbHbIN T0XO/I.

[Ipumep MaTpuIbl JUTsl JTAHHOTO 3aIaHUS:

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

2. Pemmte 3amayy  JBYXKPUTEPHAIbHOM  ONTHMM3AIMU  3aadyd  JIMHEHHOTO
nporpammupoBanus (3JII1) meTogom mociaenoBaTENbHBIX YCTYIOK IpaduuecKiuM CIIOCOOOM.

Maxkcumusupyiite neneByto ¢ynkmuio F(x) = {fi = 2x; + 5xo; £ = 4pix; +10x2} npu
CIICTYIOIIUX OTPAHHYCHUSIX

3x1 +x2 < 10p2

X1 +x2< 60

x2 < 3ps3

x> 0, x2>0

YcTynka mo mepBOMy KPUTEPUIO COCTaBisieT 2p3 % OT €ro ONTHMAalbHOTO 3HAYECHHS.
Kputepun npoHymMepoBaHbI B TIOPSIKE YOBIBAHHS BAXKHOCTH.

Hapamempeot pi, p2, p3 015 Ka#0020 CMyOeHma onpeoenstoncs KaK
P1 - Konuyecmeo OYKe 6 NOTHOM UMEHU CIYyOJeHma

P2 - Konuyecmeo OYKe 6 NOTHOM UMEHU Omya cmyOeHma

D3 - Koauuecmso OYKe 6 (hamunuu cmyoeHma

Hnousuodyanvnoe 3adanue Ne 5
=)
1. TIposepere, uto ¢ynximsa Yy = Ce " sensercs WHTETPAJIOM (peIIeHneM) JaHHOTO
mubdepeHIaTbHOTO YpaBHEHHUS:
y'+2y=0.
2. TIpoepbTe, uTo naHHas ¢ymknus y = C,x+C,x” SBIsSeTCS MHTErpaioM (peleHueMm)
JnaHHOTO A HepeHInaTFHOTO YPAaBHEHHUS:
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x*y"=2xy'+2y=0,
3. Haiigure oOmuii naTerpan auddepeHnnanbHoro ypaBHEeHHS:

X' —py=py

4. Haiimure dvacTHbli uHTErpan auddepeHInaTbHOr0 YpaBHEHHUS, YIOBICTBOPSIOLIHI
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

(p) + p,x)y" = pyy upuy(0) = 1.

5. Haiigute yacTHbIi wuHTErpan AupQepeHMaTbHOrO ypaBHEHUs, YIOBJIECTBOPSIONINIA
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

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

6. Haiinute  oO0mmii  wHTEerpan  nuHelHOro  aUQQepeHINaTbHOr0  ypaBHEHHS
MIEPBOTO MOPSIIKA:

y' = yctgy =sinx
5. OHeHOquIe MaTepHaJibl HpOMe)KyTO‘-IHOﬁ arrecrauuu 1Mo AMCIHUIIVIMHE

5.1. DKk3aMeH NPOBOAMTCS C MPUMEHEHHEM CJIeYIOIIHMX METOA0B (CpeacTB):

Crynenrtam 3apaHee cOOOIIAIOTCS BOMPOCHI IS MMOATOTOBKH K 9K3aMEHY, KOTOPbIE OyayT
BKJIIOUEHBI B 9K3aMeHAI[MOHHbIe OmiieTsl. OOydaromeMycs gaetcst Bpemsi, HeoOXoIumMoe AJis
MOATOTOBKMA OTBETa HAa BOMPOCHI SK3aMEHAIIMOHHOTO Omiera. [IpoBepka OTBETOB CTyIeHTa
MIPOBOJIUTCS B 3aBUCHUMOCTH OT ()OpMBI IPOBEICHHS 3K3aMeHa (coOeceloBaHME, MPOBEPKa
MMCbMEHHOU pabOThI, TECTUPOBAHUE).
®dopmMar mpOBEICHHS dK3aMEHa, a TaKKe METOJbI (CPeACTBa), MPUMEHSIEMbIE Ha JK3aMEHE,
COIJIACOBBLIBAIOTCS C JCKAHATOM.

5.2. OneHo4HbIe MAaTEPHAJIbLI IPOMEKYTOYHOH ATTECTALUHI

ITpomerxyTOUHBIH/KITF0OUeBON

Kommonent KOMIIECTCHIINN
HHJIUKATOP OLICHUBAHUIA

Kpurepuit onenuBanus

CnocoOHOCTh WCIIOb30BaTh | Biageer  MeromamMu — JIMHEWHOU
[IKo OCIII - 1.1. METOABl JMHEHHOW anreOphl A | anreOpsI

pelIeHus MPUKIIAIHBIX 319

CrocoOHOCTh HCIIOJIh30BaTh | Biageer MerogamMu — JIHHEHHOTO

METOIbI JUHEWHOTO | MPOTPaMMHUPOBAHHS

[MIKo OC III - 1.2.
MPOTPAaMMHUPOBAHUS IJIsl PEIICHHS

MPUKJIAJHBIX 3a/1a4

CHOCO6HOCTI) HCITIOJIB30BaTh BnaneeT METOAaMU

MECTOIbI %1 CPCHIIMAJIBHOTI'O H CPCHIIMAJIBHOI'O UCHHUCJICHUA
[IKo OC III - 1.3. A anddepenn Anddepenn

HNCUYUCIICHUA JJIA pemel-mﬂ

TMPUKJIaJIHBIX 3aJ1a4

TunoBbie OLEHOYHBIE MAaTEPHAJIbI IPOMEKYTOYHON ATTECTALIUH

IIpumepHBbIii 3K3aMeHANMOHHBIN OnJieT 1 cemecTpa:
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1. IIpon3BoaHast CIIOKHOU (PYHKITUH.
2. DKeTpeMyMbl (QYHKIIUH JIBYX MEPEMEHHBIX.
3. Haiimure 3HaYeHne MatpuyHoro MmHorowieHa f(A), eciau

=35 25 +x - L 4= (] °))

4. C TnOMOIIbIO BEKTOPHOIO IPOM3BEJICHUS BBIYUCIUTH IUIONIAJb TPEYrojJbHUKA C
BepumHamMu B Toukax A(5;-1;-2), B(—1;2;3), C(-5;—6;4).

5. Uccnenyiite KyCOYHO-HENPEPHIBHYIO (DYHKIIUIO HA HENPEPHIBHOCTD, ONPEICIUTE BT
TOYEK Pa3phiBa, CAEIANTE YEPTEK.
={1 —x?,eciux <0
y x+2, ecrux =0

6. Haiinure y’, ecin y = x©053%

IIpuMepHBIH YK3aMeHAITMOHHBIN OUJIeT 2 cemecTpa:
1. [TocraHoBKa 3a/1auy JUHEHHOIO IPOrpPaMMHUPOBAHUS (TPAHCIIOPTHOM 3a/1a4H )
2. ®opmyna Herorona-Jleitbnuia
3. Boruucnure uaTerpa:

I(2x3 +6c0sx)dx

4. Onpenenute 00JaCTh CXOIUMOCTH psija:

2 3 n

X X X
I+x+—+—+...+—+...,
2 n

2
5. Iposepste, uto pannas Gpynkuus ¥ = C,x + C,X” apisgeTcs uHTErpanoM (perieHuem)
naHHOTO AU EepeHIINaTBEHOTO YPaBHEHUS:

x*y"=2xy"+2y=0.

TunoBble BONPOCHI [1Jis1 MOATOTOBKH K JK3aMeHy B 1 cemecTpe:

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

2. JluneliHOe (BEKTOPHOE) MPOCTPAHCTBO, €ro 0a3uc M pasMepHocTh. KoopauHaTel BekTOpa B
naHHoM Oasuce. [lepexon k HoBoMy Oa3ucy.

3. dnuna (MOIysh) BEKTOpA.

4. Yros MexXy BEKTOpaMH.

5. Ilpoekuust BEKTOpa Ha BEKTOP.

6. KoopauHatel BeKTOpa, 3aJaHHOTO TOYKaMH.

7. YcioBue KOJTMHeapHOCTH (TapasieIbHOCTH) BEKTOPOB.

8. YcioBue paBeHCTBAa BEKTOPOB.

9. YcnoBue nepnesiuKyJIspHOCTH BEKTOPOB.

10. YciioBue KOMIUIAHAPHOCTH BEKTOPOB.

11. CkansipHO€ TIpon3BeIeHHE BEKTOPOB (OTPEICIICHUE H CBOMCTBA).
12. BekTopHOe Ipou3BeIeHNE BEKTOPOB (OIpe/iesieHHe U CBOMCTBA).
13. CmemanHOE TPOU3BECHNE BEKTOPOB (OTPEICIICHUE H CBOMCTBA).
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14. TTpunoxeHuss BEKTOPHOU anreOpshl.

15. MaTpuiisl 1 ux Bubl. JleMcTBUS HaJ MaTpUIlaMU U UX CBOWCTBA.

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 (ctonbramu) MaTpuilsl. Teopema o paHre MaTpPHIIBL.

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

20. Pemenune CJIAY ¢ nmoMoIpto 00paTHOM MaTPHUIIBI.

21. Meton Kpamepa pemenus CJIAY.

22. Merop l'aycca pemenus CJIAY.

23. O6mee pemenue CJIAY.

24. Onnopoansie CJIAY n MeToabl UX peLIeHHUS.

25. OyHKIMH, 00J1aCTh ONPEICTICHUS, CBOMCTBA U TpapKU OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHM.
26. lIlpenen, apudmermueckue CBOKMCTBa TMpeaenia. PackpbITHE HEONMPEISICHHOCTSH TIpU
BBIUMCJICHUH MIPE/IETIOB.

27. HenipepbIBHOCTH (PYHKIIMH, KIIACCH(PUKAIUS TOUCK 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. DnacTUYHOCTH (PYHKIHH.

35. YacTHbIe TPOU3BOIHBIE.

36. IuddepennupyemMocTs GyHKIIUN HECKOJIBKUX TEPEMCHHBIX.

37. IlpousBoanbie u qudhepeHIranbl BHICIIUX MOPSIIKOB.

38. DkcTpemMmyMbl G YHKIIMM HECKOJIBKUX MIEPEMEHHBIX.

39. 3agaun oNTHMH3AIUH.

40. Y CII0BHBIN 3KCTPEMYM.

Tunosble Bonpocskl AJis1 NOATOTOBKH K IK3aMeHY BO 2 cemecTpe:

. 3a1a4¥ IMHENHOTO TPOrPaMMHUPOBAHHS.

. 'eomerprueckuii MeTOI.

. Cummnnekc-MeTo .

. [lonsiTre nepBooOpa3HON QyHKIUH.

. HeompeneneHHbI nHTErpa, ero CBOMCTBA.

. [IpaBuiia BbIUKCIIEHNS HEONPEIEICHHOTO HHTErpasia. Tabiniia HeonpeaeIeHHbIX HHTETPAJIOB.
. Onpenenenssiil uHTErpas. Ero ceoiicraa.

. ®opmyna Herorona-Jleitonuia. Beruncnenue onpeeieHHbIX HHTErpaloB.

. IIpniio>keHns onpeaeseHHOro MHTErpaia K 3aadaM reOMETPUN U IKOHOMHKH.

10. YucnoBele psiabl U KX CXOTUMOCTbD.

11. CrenieHHbI€ pSAIBI.

12. Pagnyc cXO0aQUMOCTH CTENIEHHOTO psifa.

13. HenpepbIBHOCTb CYMMBI psifa, MNOWIEHHOE Iu(QepeHIMpOBaHNe U HHTErPUPOBAHUE
CTEIEHHOTI' 0 psja.

14. IuddepennmanbHoe ypaBHeHHE -0 MOpsAAKa ¢ pa3IeNIOIUMICS IEPEMEHHBIMH.

15. Ognopoanoe muddepeHnraibHOe ypaBHEHHE.

16. Iuddepennmanbable ypaBHEHHs 2-T0 MOPsAKa ¢ TOCTOSHHBIMU K03 duimenTamu.

O 01N DN B W~
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IIkana oneHUBaHUA
MaxkcumajbHO B ceMecTpe CTYJIEHT MOXKeT HaOpaTh 60 6auioB.
3a sx3amen - 40 GaoB.

ITo nToram cemecTpa + 3K3aMeH:

KonuuectBo 6am10B Ouenka
NMPONMCHIO OykBoii

96-100 OTIINIHO A
86-95 OTIINIHO B
71-85 XOPOIIO C
61-70 XOPOIIIO D
51-60 YAOBIETBOPUTEIBLHO E
0-50 HEYIOBJIETBOPUTEIIBLHO EX

3a ceMecTp MUHUMAIBHOE KOJMYECTBO OAJUIOB JUIS JAOIMYyCKa K 3k3aMeny - 30 6amioB. OmHaKo,
€Clii CTyAeHT HalOpan wmenee 29 0OauioB, TO TpeNoJaBaTelb BbI3BIBACT CTYJICHTA Ha
MMpeaABapUTCIIbHYIO 6GCCIIy 10 TeMaM AUCHHUIIJIMHBI U 110 UTOT'aM 6CCGIII>I IMPUHHUMACT PCIICHUEC O
BO3MOYKHOM JIOITYCKE TaKOTO CTY/ICHTA K cJjaue 9K3aMeHa 110 JUCIUTUINHE.

Buabl pador u pekomenayemble 0aJ1bl B 1 cemecTpe:

Koumponwsnuie pabomeot:

1. Konrponbnas padora Ne 1 "Bekropnas u nunHelinas anreopa” - 10 6amios

2. KoutponbHast pabora Ne 2 "Maremaruueckuil aHanu3 (QyHKIMUA OJHOM mepemeHHOU" - 10
OaJioB

Huoueudyanvnule 3a0anusn.

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

4. UnnuBunyansHoe 3aganue Ne 2 "VMccnenoBanue GyHKIUHU U TOcTpoeHe rpaduxa” - 8 6ayios
5. MuauBuayansHoe 3aganue Ne 3 "OyHKIIMN HECKONBKUX TIepeMeHHBIX" - 12 6amioB

Iloowpumensvnuie 6annoi:
6. [Tocemenue 3ansatuii B cemectpe - 8 6amioB (0.25 6amna 3a 2 akaIeMHUYECKUX yaca JIEKIHH 1
MPAKTHYECKHUX 3aHSATHUH)

Buasl padoT u pekomenayembie 0aJIbI BO 2 cemecTpe:
Konmponvnuie padbomut:
1. KonrponbHas padora Ne 3 "Pagsr" - 13 Ganios

Huouesuoyanvuwie 3a0anus:

2. UanuBuayansHoe 3aganue Ne 4 "DineMeHThI TUHEHHOTO TporpamMmMupoBanus'” - 12 6amios

3. UnauBunyanbHoe 3aganue Ne 5 "OnemMeHThl Teopuu AudQepeHnnanbHbIX ypaBHeHHH" - 12
OasioB

Tecmuposanue:

4. Tect no Teme "UuTerpans” - 15 Oannon

Iloowpumenvhoie 6a11b1:

5. Ilocemenue 3anatuii B cemectpe - 8 6amno (0.25 Gana 3a 2 akaAeMUYECKUX Yaca JIEKIHN 1
NPaKTUYECKHUX 3aHATUI)
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MeTtoauyeckue MaTepuasbl 1J1sl IPOMEKYTOUYHOM aTTecTAlNU

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

Jlis  ycrmemrHoro  yCBOCHHSI  TUCIUIUIMHBI  OOYYaromieMycsi HEOOXOAMMO pEeryJsipHO
3aHUMAThCS CAMOCTOSITEIPHOW paboTOW: ayauTOpHOM W BHeayauTopHou. OOydarontuiics
JOJKEH TpopadaThiBaTh TEMbI JICKIIMOHHBIX 3aHSTHH, 3aHUMAsCh C KOHCIIEKTOM JICKIIUU H
COOTBETCTBYIOIIMMHU TJIaBaMU PEKOMEHJIOBAaHHOW mnuTeparyphl. g oTpaboTKM yMeHus
pelieHus 3amad HEoOXOJUMO PETYJSpHO peliaTh JOMOJHHUTENbHBIC (HE pa30oupaeMbie 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, He0OX0UMOe ISl TTOATOTOBKH OTBETa HAa BOTIPOCHI
JK3aMeHalMoHHOro Ouiera. [IpoBepka OTBETOB CTY[EHTa MPOBOJUTCS B 3aBUCUMOCTHU OT (POPMBI
MIPOBEICHUS dK3aMeHa (coOece10BaHme, MPOBEPKa MUCbMEHHOU pabOoThI, TECTUPOBAHUE).

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

6. MeToauuecKkue MaTepuaJibl 1JisI OCBOCHUA TUCHUIIJIHHBI

Meronudeckue yka3aHUS 0 CaMOCTOSATEIHHOW IMOATOTOBKE K 3aHATHUSAM IMPAKTUIECKOTO
(ceMuHapcKoro) THma':

Ne i/t HaumeHoBaHMe TEMBI Ykazanus

Kpemep H.III. I'maBa 4, § 4.5.

1. BekTope! 1 onepanuu HaJl HUMHA
p pan A Kimrommma B.JI1. Pazgensr 11

Kpemep H.III. I'maBa 4, § 4.1, § 4.2.

2. Marpuust i onpeaenuTenn Kimromma B.J1. Pasgensr [ u 111
CucTeMbl THHEWHBIX YpaBHEHUH U paHT Kpemep H.III. I'maBa 4, § 4.3.
3.
MaTpHLbI Kimromua B.JI. Pa3zgen [
Kpemep H.ILIL. I'nasa 2, § 2.3.
4. Honsarue pynkun. [Ipexen, HempepHIBHOCTD Ko BJLPasxen IV
Kpemep H.ILI. 'naBa 5, § 5.4, § 5.5.
5. [IpownsBoaHas u quddepernnan GyHKIHA Kutomms BL Pasnen V
6. DYHKIIMY HECKOJIBKUX MEPEMEHHBIX Kpemep H.II. Taasa 3, § 5.10, § 5.1

Kimrommma B.JI. Pazgen VII

7. Dj1eMEeHTBl JTMHEHHOTO NPOrpaMMHUPOBAHUS Kpemep H.III. 'naBa 9, § 9.1 - §

9.3
Kpemep H.ILI. 'naBa 6, § 6.1 - § 6..6

8. Wurerpanki Kimrommua B.JI. Pa3zgen VI

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

9. Pt Kimrommma B.JI1. Pazgen IX
10 DeMeHTHI TeopHH TU(PepeHIIaTbHBIX Kpemep H.III. I'naBa 6, § 6.8, § 6..9
) ypaBHEHUM Kurommmn B.JIL. Paznen VIII

' B pasmenax 5.1 - 5.3 CCBUIKM JaHBI HA YYEOHUKH:

Kpemep H.II. Marematnka i 3KOHOMHCTOB: 0T apupmernxkn 1o skoHomerpukn / H. L. Kpemep,
b. A. Ilytko, . M. Tpumun; nmox obmeit pexakiueit H. 111. Kpemepa. — 4-e uzn., nepepad. u gon. — Mockaa:
WznatensctBo FOpaiit, 2019. — 724 c.

Kimtomun B. JI. Beicmias matematuka it 5)kKOHOMHCTOB. — Mocksa: M3narensctBo IOpaiit, 2019. — 412 c.
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MCTOI[I/I‘IGCKI/IG PEKOMCHAAIWH 110 NOATOTOBKE K KOHTPOJIbHBIM pa60TaM:

Ne i/t HanmenoBanue TeMbl Ykazanns
1 BexTops! u onepanny HaJx HUMHA Kpewep H.III. I'iapa 4, § 4.5.
: P pan A Kiromun B.JI.Paznensr 11
Kpemep H.III. T'maBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaeurenn Kiromun B.JI. Pa3zgensr I u 111
3 CucrteMsbl IMHENHBIX YPaBHEHUIH U PAHT MaTPHILI Kpewep H.III. I'aa 4, § 4.3.
: P p PHIL Kiromun B.JI. Pa3zgen 1
Kpemep H.III. I'maBa 2, § 2.3.
4. Honsarne pynkun. [Ipexen, HempepHIBHOCTH Kot BJLPasxen IV
Kpemep H.III. T'maBa 5, § 5.4, § 5.5.
5. IpousBoanas u quddepernuan GyHKIUA Krtormms BJL Paznen V
6 DyHKIUKY HECKOJIBKUX NEPEMEHHBIX Kpemep H.LI. Tnaga 5, § 5.10, § 5..11
: YHKIL P Kiromun B.JI1. Paznen VII
7. DneMeHThl TMHEHHOTO MPOTrPaMMHUPOBAHUS Kpemep H.III. I'naBa 9, § 9.1 - § 9.3
Kpemep H.III. T'naBa 6, § 6.1 - § 6..6
8. Wurerpanst Koromua B.JI. Paznen VI
Kpemep H.ILI. I'naBa 6, § 6.11, § 6..12
9. Panpt Kiromun B.JI. Pa3zgen IX
10 DneMeHTHI Teopuu U depeHIHaIbHBIX Kpewmep H.ILI. I'naBa 6, § 6.8, § 6..9

YpaBHEHUH

Kiromun B.JI. Pazgen VIII

MeTtoanueckue PEKOMCHAAMHU 110 BBIITOJIHCHHUIO TCCTOBBIX 38.,[[&HPII>1:

Ne i/t HanmeHnoBanue TeMbI Ykazanns
1 BexTops! u omepanyu HaJx HUMUA Kpemep H.II. Tnasa 4, § 4.5.
: P pan A Kiromun B.JI.Paznensr 11
Kpemep H.ILL. I'naBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaeurenn Kiromun B.JI. Pa3zgensr I u 111
3 CucTeMbl TMHEHHBIX YPaBHEHHUHM U paHT MaTPHUIIBI Kpemep H.II. Tnasa 4, § 4.3.
) P p pun Kiromun B.JI. Pazgen 1
Kpemep H.IL. I'naBa 2, § 2.3.
4. Honsarue pynkun. [Ipexen, HempepbHIBHOCTD Ktommn B.L Paszen IV
Kpemep H.ILI. I'naBa 5, § 5.4, § 5.5.
5. [IponsBonnas u quddepernnan GyHKIuA Krtoumms BJL Pasnen V
Kpemep H.III. I'maBa 5, § 5.10, § 5..11
6. DYHKINY HECKOJBKUX MEPEMEHHBIX Ko BJL Paznen VI
7. DJIeMEHTBI JINHEHHOTO MPOrPaMMHUPOBAHHSI Kpemep H.III. TnaBa 9, § 9.1 - § 9..3
Kpemep H.III. T'naBa 6, § 6.1 - § 6..6
8. | Murerpan: Ko B.JL Pasgen VI
Kpemep H.III. I'naBa 6, § 6.11, § 6..12
9. Panet Kirommun B.JI. Pa3zgen IX
10 DneMeHTHI Teopuu TuddepeHIHaTbHBIX Kpemep H.IL. I'naBa 6, § 6.8, § 6..9

YpaBHEHUH

Kiromun B.JI. Pazgen VIII
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7. YueOHas1 muTEpaTypa M pecypchbl HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«uTepHeT

7.1.0cHOBHas UTEpaTypa
Kimrommn, B. JI. Beicimias MaremMaTuka Jjis 9KOHOMHCTOB : ydeOHOe rmocodue jyisi By3oB / B.
JI. KimtommH. — 2-e u3g., ucnp. u gon. — Mocksa : U3parenscrBo FOpaiit, 2020. — 412 c.
— (Bricmiee oopazoBanne). — ISBN 978-5-534-08689-8. — Tekcr : anexktponnsiii // ObC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449848 (nara obpamenus: 17.03.2021).
Kirommn, B. JI. Beicmias mMaremMaruka Juisi SKOHOMHUCTOB. 3a/layd, TECThl, YINPaKHEHUS :
y4eOHUK U MPAaKTUKYM 1711 By30B / B. JI. Kimtommn. — 5-e u3a., nepepad. u gon. — MockBa :
MznarensctBo Opaiit, 2020. — 165 c. — (Bricmee obpazoBanme). — ISBN 978-5-534-
03124-9. — Tekct : omekrponnbii // OBC  IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449849 (nara obpamenus: 17.03.2021).
Kpacc, M. C. MaremaTnka B 53KOHOMHUKE: MaTEMAaTUYECKUE METOJIbI U MOJIETH ;| YUCOHUK JIJIst
6akanaBpoB / M. C. Kpacc, b. I1. UynpsiaoB ; orBeTcTBeHHBIN peaakTop M. C. Kpacc. — 2-¢
u3a., uctp. u gom. — MockBa : MznarensctBo HOpaiir, 2019. — 541 c. — (Beicmiee
oOpazoBanue). — ISBN 978-5-9916-3138-9. — Tekcr : anextponnsiii / ObC KOpaiit [caiit].
— URL: https://urait.ru/bcode/426162 (nara obpamenus: 17.03.2021).
Kpewmep, H. I1I. MaTtemaTuka ajisi 53KOHOMUCTOB: OT apu(PMETUKH IO SKOHOMETPHUKHU. YUueOHO-
crpaBoyYHOE mocodue : s akagemudeckoro Oakanaspuara / H. I11. Kpemep, b. A. Ilytko, U.
M. Tpumwmn ; mox obmei pemakumeirn H. L. Kpemepa. — 4-e¢ m3na., nepepadb. u gom. —
Mocksa : U3znarensctBo FOpaiit, 2019. — 724 c¢. — (bakanaBp. AkageMUYECKUN Kypc). —
ISBN 978-5-9916-3680-3. — Tekct : snektponssii // OBC IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/425064 (nara obpamenus: 17.03.2021).
Martematuka Uis KOHOMHUCTOB : Y4eOHHK Juid akajgemuueckoro OakamaBpuara / O. B.
TartapHukos [u ap.] ; nox obmeit pepakiueit O. B. TarapaukoBa. — Mocksa : M3naTenbcTBo
FOpaiit, 2019. — 593 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-9916-4847-9.
— Texct : anextponnsiii // DBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/426100 (mara
obpamenus: 17.03.2021).
MaremaTtuka JUIsi DKOHOMHUCTOB. [IpakTkyM : ydeOHOE IMOcoOue IS aKaJeMHYECKOTO
6akanaBpuata / O. B. TarapuukoB [u ap.] ; mox oOmei penakiueit O. B. TatapaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2019. — 285 c¢. — (bakanaBp. AkageMUYeCKUl Kypc). —
ISBN 978-5-9916-8868-0. — Tekct : snektponssiii / OBC IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/432912 (nara obpamenus: 17.03.2021).

7.2. lonoJiHUTEIbHAS JJUTEpATypa

Beicimiass marematuka i SKOHOMHUYeckoro OakanmaBpuata B 3 4. Yacte 1 : yueOHUK U
npakTUKyM ais By3o0B / noxa penakuueid H. I11. Kpemepa. — 5-e u3z., nepepal. u nomn. —
Mocksa : M3narensctBo FOpaiit, 2020. — 276 ¢. — (Bricuiee oOpa3oBanue). — ISBN 978-5-
534-05820-8. — Teker : onektponubii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/452112 (nata obpamenus: 17.03.2021).

Boicmiasi marematuka Juisi 9KOHOMHYecKoro OakanaBpuata B 3 4. Yacth 2 : yyeOHHMK U
NpakTUKyM ais By3oB / mox penakuuedt H. . Kpemepa. — 5-e uzn., nepepad. u pom. —
Mocksa : M3natensctBo FOpaiit, 2020. — 241 ¢. — (Bricmee o6pa3oBanue). — ISBN 978-5-
534-05822-2. — Tekcr : onekrponnbii // OBC HOpaiit [caiit] — URL:
https://urait.ru/bcode/452113 (nara obpamienus: 17.03.2021).

Bricmias marematuka Juis SKOHOMHUYECKOoro OakanaBpuara B 3 4. YacTh 3 : y4eOHHK H
npakTukyMm s By3oB / mon penakmueit H. 1II. Kpemepa. — 5-e u3z., mepepab. u gom. —
Mocksa : U3natensctBo FOpaiit, 2020. — 418 ¢. — (Bsicuiee o6pazoBanue). — ISBN 978-5-
534-05823-9. — Teker : onektponnbii // 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 odbpazoBanus / M. C. Kpacc, b. II. UymnpsiHOB ; moj
penaknueir M. C. Kpacca. — 2-e uzg., ucop. u gon. — Mocksa : M3narensctBo FOpaiir,
2021. — 541 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-9136-9. —
Tekcr : anextponnsiii / DbC FOpaut [caiit]. — URL: https://urait.ru/bcode/477849 (nmata
oOpatuenus: 17.03.2021).

Manyrun, B. A. JluHeiiHas anreOpa Juisi 5)KOHOMHCTOB. Y4YEOHHMK, MPAKTUKYM U COOPHHUK
3amad : g By3oB / B. A. Manyrun, . A. Pommnra. — Mocka : U3natensctBo FOpaiir,
2020. — 478 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-02976-5. — Tekcr :
anektporHsli // OBC HOpaiit [caiiT]. — URL: https://urait.ru/bcode/450583 (mara
obpamenus: 17.03.2021).

Manyrun, B. A. Marematuueckuii aHamu3 Ui SKOHOMHUCTOB : YU€OHUK M MPAKTHUKYM IS
cpenHero npodeccuoHanbHOTO oOpa3zoBanus / B. A. Manyrud. — 3-e u3f., nepepad. u Jor.
— Mocksa : UznarensctBo FOpaiit, 2019. — 557 ¢. — (IIpodeccuonanbHoe odpazoBaHue).
— ISBN 978-5-9916-8795-9. — Texkcr : anextponssiii // DbC IOpaiitr [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. ¥ J0m. —
Mockaa : M3garensctBo FOpaiit, 2021. — 271 ¢. — (Briciee 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 By30oB / A. M. Ilonos, B. H. CotHukoB. — 2-e u3z., nepepad. u gom. —
Mocksa : U3narensctBo FOpaiit, 2021. — 295 ¢. — (Bricmiee oOpazoBanue). — ISBN 978-5-
534-08552-5. — Tekcr : oanekrponsbii // OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/474713 (nara obpamenus: 17.03.2021).

Pyneik, b. M. Marematuueckuil aHaiau3 Ui SKOHOMHUCTOB : Y4eOHUK M MPAKTUKYM JUIS
By30B / b. M. Pynpik, O. B. TarapaukoB. — Mocksa : M3narensctBo FOpaiit, 2021. — 356 c.
— (Boicmiee o6pazoBanue). — ISBN 978-5-9916-9426-1. — Tekct : anexktponHsbiit // IbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/469388 (nara obpamenus: 17.03.2021).

7.5.Anble HCTOYHUKHU
1) AxtsamoB A.M. MaTtemaruka AJisi COIIMOJIOrOB U 3KOHOMUCTOB. — @uszMariut. — M.:2004.

464 c.

2) EpmaxkoB B.M. COopHuK 3ahay 1Mo BbICIIEH MaTeMaTUKE JJIsi 3KOHOMHUCTOB: YueO.

[Toco6ue / Ilon pex B.M. EpmakoBa. — 2-e u3g., ucnp. — M.:.MH®PA-M, 2008. — 575 ¢. — (100
net POA uwm. I'.B. IInexanosa).

3) Kpacc M.C., UynpsiaoB Bb.I1. OcHOBBI MaTeMaTUKH U €€ MPUIIOKEHHUS] B SKOHOMHUUECKOM

oOpa3zoBaHuu: yueOHUK. — 6-€ u3., ucnp. — M.: UznatensctBo «Jemoy», 2008. — 720 c.

4) Mansixua B.W. Beiciias matematuka. Yueb. mocobue. . — 2-e u3f., uctp. — M.:MHOPA-

M, 2012. - 365 c.

5) UYwupckuii B.I'., [lnnun K.}O. MaremaTtndeckuil aHanu3 1 MHCTPYMEHTAIbHBIE METObI
pemenus 3ana4, kauru 1 u 2, - Uzna. Jom «/leno». —M.: 2019.— 462 c u 270 c.

8. MarepuajbHo-TexHHYecKas 0a3a, HHGOPMAaIMOHHbIE TEXHOJIOTHH, IPOTPaMMHOE
olecrieyeHue U HH(POPMaAIHOHHBIE CTIPABOYHbIE CHCTEMBbI
Jlnist ipoBeieHust 3aHATUH 110 TUCIUIIIMHE HE00X0IMMO ClleyIoliee
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Mamepuanvho-mexuuueckoe obecneuenue: ayIuTOPHs C yueOHOM TOCKOW U MapKepaMHu,
KommbioTep. [Ipy 3aHATUSAX B AUCTAaHLUMOHHOW (popMe: MepCOHATBHBIN KOMITBIOTED; JOCTYII IO
KoprnoparuBHoMy joruny u napoito B BKC, noctyn B C/10.

Ilpozpammnoe obecneuenue: Microsoft Windows 10, Google Chrome, maker Microsoft
Office, Microsoft Excel.

Hnghopmayuonno-cnpagounsvie cucmemot:
Hayunas 6ubmuorexka PAHXwul'C. URL: http://lib.ranepa.ru/;
Hayunas snekrponnas 6ubimoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;

HanmonanwsHas anexktponnas oubnauoreka. URL: www.nns.ru;

Poccuiickas rocynapcrBennas oubmuorexka. URL: www.rsl.ru;

Poccuiickas HanmonansHas 6ubanorexka. URL: www.nnir.ru;

OnekrponHas 6ubamoreka Grebennikon. URL: http://grebennikon.ru/;
DnekTpoHHO-O0ubIMoTeunas cucrema M3narenscrBa «Jlanb». URL: http://e.lanbook.com;
DNIeKTPOHHO-OUOIMOTEUHAs CUCTEMA FOPAMT. URL: http://www.biblio-online.ru/;
OnekTpoHHo-Oubnmoreunas cucrema [IPR BOOKS. URL: http://www.iprbookshop.ru/.
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