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1. TIlepeyeHb NJIAHHUPYEMBbIX pPe3yabTATOB 00y4eHHs MO JUCHUILIUHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPaMMBbI

I[I/ICL[I/IHJII/IHEI «BpIcIIas MaTeMaTHKay 00eCIICUnBacT OBJIAACHUC CIACAYIOIINMMU KOMIICTCHIUAMMU:

Haumenosanue Kon kommnonenra HanmenoBanue KOMIIOHEHTA
Kon komnereHuu
KOMIIETEHI[UU KOMIIETEHI[UH KOMIIETEHI[UU
Cnocoben 0CBauBaTh
TEOPETUICCKHE OCHOBEI
METOJIOB
[MKo OCIII - 1.1. i depeHInanTbLHOTOo u
HMHTErPaJbHOTO HCYUCICHUS
¢GbyHKIHN OJTHOM u
Cnocoben HCII0JIH30BaTh HECKOJIbKUX MIEPEMEHHBIX
METO/BI BBICIIIEH Cnocoben 0oCBauBaTh
IIKo OC IlI-1 IIKo OC III - 1.2.
MaTeMaTUKU Ui PeIICHHs OCHOBBI TECOPHH PSIJIOB

NPUKIIaJHBIX 337124
CrmocobeH pemaTh 3amadd
muddepeHnratsHOTo u
[IKo OCIIT - 1.3. WHTETPATbHOTO HCUYHCICHHS
JUISL PELICHUS] MPUKIIHBIX
3ama4

B pesynbrare 0OCBOCHUS AUCHUILIUHBI Y CTYICHTOB JOJKHBI OBITH CHOPMUPOBAHBIL:

OT®/Td/Tpynossie

. Kox koMmoHeHTa KOMITETCHIINT PesynbraTel 00y4ueHuUs
/mpodeccroHaIbHBIE TCHCTBHS

3HaeT OCHOBHI JH(dhepeHInaIEHOTO
Y MHTETPAIbHOTO UCUHMCIICHUS

ITKo OCIIT - 1.1.

B/01.6 CocTaBjieH1e Ko OC III - 1.2. 3Hae”l; OCHOBBI JIMHEHHOH anreOpsl u
. JIMHEHHOr0 MPOrpaMMHUPOBAHUS
Oyxraiatepckoi
(punancoBoii) OTYETHOCTH VMeeT pemaTh OCHOBHBIE 3ajadyd
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 memsix mmanupoBaHus,
IIPU pacdeTe CTPYKTYPHI JUCIUTUTMHBI TPUMEHEHBI aKaJIEMHUECKUE Jachl (aK.d.).

KonnyecTBo akageMH4ecKMX 4acoB, BBIIEIEHHBIX Ha JEKIMM M MpakTU4Yeckue 3aHsATHsS — 128
ak.4.  JlaHHas JUCHMIUIMHA YacTUYHO pEau3yeTcss ¢ TNPUMEHEHHWEM JIHCTAaHIIMOHHBIX
oOpa3zoBatenbHbIXx TexHosoruil (manee — JIOT) B Cucreme IUCTaHIMOHHOTO OOYyYEHHUs
Axagemun (manee - CJIO). Marepuansl JUCHUIUIMHBI — pPa3MEIICHBl IO  aapecy
https://Ims.ranepa.ru.

KonmdecTBO akaJeMHYECKUX 4acOB, BBIIETIEHHBIX Ha CAMOCTOSATEIBHYIO paboTy 00yJaromuxcs
— 156 ak.u.

JlucuumuimHa peanu3yercst C MpUMEHEHHEM UCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHI

(manee — 10T).

TpynoemMkocTs (B akai.9acax)

Bun pal
1l paboThI ouHast HopMbI 0OyUeHUS



https://lms.ranepa.ru/

OO6miasi TPy10€eMKOCTh 360

AynuTopHasi padora 132
Jlexuun 64
[IpakTrueckue 3aHATHS 64

CamocrosiTejibHas padoTa 156

KouTtpoJb camocTosiTe/IbHOI PadoThI 72

Koncyabrauus 4

Bu1 HTOroBOro KOHTPOJIA Dk3ameH (2)

Mecto aucunmimnsl B ctpykrype OII BO:
JucnurniauHa oTHOCUTCS K 0a30BOM YacTu U peanzyercs B 1 u 2 cemecTpax.
Joctyn Kk cucteMe IMCTaHLMOHHBIX 00pa30BaTENIbHBIX TEXHOIOIMM OCYLIECTBIIIETCS KaXKAbIM
00y4aroIuMCs CaMOCTOSITENILHO C JIF000ro ycTpoiicTBa Ha moprtaie: https://Ims.ranepa.ru/.
[Tapose ¥ TOTHH K TMYHOMY KaOMHETY / IPO(IIII0 IPEJOCTABIISCTCS CTYICHTY B IeKaHaTe.
Bce dhopMbl TekyIero KOHTPOJIs, IPOBOAUMBIE B CUCTEME IUCTAHIIMOHHOTO 00y4YeHUS,
OLICHUBAIOTCS B CUCTEME AMCTaHLIMOHHOI0 o0OyueHus. JlocTyn K BUJeo U MaTepuaiam JeKUnui
MPEIOCTABIISIETCS B TEUEHUE BCero cemectpa. JJocTyn k KaxaomMy BUy paboT U KOJIMYECTBO
MOMBITOK HA BHIIIOJHEHHUE 3a/1aHUs IIPEIOCTABIIECTCS HA OIPaHUYEHHOE BPEMs COTJIaCHO
perjJamMeHTy AMCUUILUINHBL, onyoaukoBanHoMy B CZ1O. [IpenonaBaTens orieHUBaET
BBITNIOJIHEHHbIE 00yyatonumces padoTel He o3aHee 10 pabouunx 1HEH nocae OKOHYaHUS CpoKa
BBITIOJTHEHHS.

3. CoaepixaHue M CTPYKTYpa IHCUHMILIMHBI (MOTYJ151)

O6beM ucHMIIMHbL (MoAyns)?, ak. yac. dopma
= KonrakTHas TEKYILETO
g 6oTa CamocrostensHas padbota KOBTDOISL
[ HanmMenoBanune Tembl pa ™
o Bceero yCIICBaEMOCTH,
= 1 |m|ap| BI1 | cn CPO | mpomexyroumoii
aTTecTaIun’
Cemectp 1
1 Bekropsl n omepanun Hax 16 4% 4| - ) ) 8 T
HUMHU
2. Martpuiibl 1 onpeeauTean 16 4* 4 - - - 8 N3 Nel
CucreMbl JTUHEHHBIX
3. ypaBHEHU " paHr 26 6* 6 | - - - 14 KP Ne 1
MaTpHIbL
ITonsTue byHKIMY. - T,
4 [Ipenen, HeMPEPHIBHOCTh 26 6 6 - i i 14 N3 Ne 2
5. | Hpoussotsaz o2 | ex |6 |- - : 14 KP No 2
Juddepernuan GyHKIUN
6. DOyHKUUU HECKOJILKUX 32 6* 6 ) ) ) 20 U3 Ne 3
epeMeHHbIX
Koncynpramus 2
ITpOMEKyTOYHAs aTTeCTalUs’ 36 Dk3
Beero: 180 32 [32]-] - - | 78
Cemectp 2
7 OeMeHTH JIMHEHHOTO 8 6* 6 | - ) ) 16 U3 No 4
pOrpaMMUPOBAHUS
8. MuTerpanst 18 4* 4 | - - - 10 T
9. Paner 44 10* | 10 | - - - 24 KP Neo 3
DJeMeHTHI TEOpHHU
10. | muddepeHManbHBIX 52 12* |12 | - - - 28 N3 Ne 5
ypaBHEHUH
Koncynpranus 2




TTpoMeKyTOUHAs ATTECTAIUS 36 Ox3
Bcero: 180 32 |32 - - - 78

Hroro no AUCHUILIINHE 360 64 |64 - ) ) 156

(Moayai0):

IHpumeuanue 1- 6uodvl yuebHol OesmenrbHOCMU, NPedyCMompertbie oucyuniunou (mooyiem): JI — nexuum, 13 —
npakTudeckue 3assatus, JIP — maboparopuas pabotei, BJI —Bumeo nekumn, CII — camonposepka, CPO —
caMOCTOsITeNbHAsE paboTa 00ydJaroIerocs.

Ipumeuanue 2 - hopmuvl mexywezo konmpons ycnesaemocmu:. T — rectupoBanue, U3 — unanBuayanpHOe 3aaHue,
KP — koHTpONBHAs paboTa.

Ipumeuanue 3 - popmul npomedcymoynon ammecmayuy: K3 — SK3aMEH.
*- 0T 6 C/O.




Coaepixanue JUCHHUIINHBI
Tema 1. BekTopbl 1 onepanyu HaJg HUMH.
JIByMepHOE, TPEXMEPHOE, MHOTOMEPHOE IIPOCTPAaHCTBO. JIMHEHHBIE ONlepaliii HaJl BEKTOPaMHU.
CkanspHoe IpOou3BeACHUE BEKTOPOB. BEKTOpHOE POU3BEIEHHE BEKTOPOB.

Tema 2. MaTpuubl U onpeaeTuTe !,
Marpuipsl 1 onepauuu Hag HUMU. Onipenenurenu 1 ux cBoiictsa. OOpaTHas MaTpuLa.

Tema 3. CucremMbl JIUHEHHBIX YPABHEHUI U PAHT MATPHUIIbI.
®opmyiel Kpamepa. Perienue cucreM JIMHENHBIX ypaBHEHH MeToI0oM ['aycca. Panr Marpuiib
U yCIIOBUE Pa3pElIMMOCTH CUCTEMBI.

Tema 4. Ilonsitue pynkuuu. Ilpenes, HenpepbLIBHOCTD.

@OyHKIMHN, 00JIaCTh OINpPECIICHHs, CBOWCTBA U T'paMKH OCHOBHBIX HJIEMEHTAPHBIX (DYHKIIHIA.
[Tpenen. Apudmernueckue cBoiicTBa mpenena. HempepbIBHOCTh (yHKIUH, Ki1acCH(DUKAIHS
TOYEK pa3phiBa.

Tema S. IlpousBoanas u 1udpepenuuat GyHKIHHA.

IIpousBonHas, e€¢ BbluncieHue. llpenensbHble BennyuHbl. Tabauia MpOU3BOAHBIX OCHOBHBIX
aneMeHTapHbIX (yHKImA. [lpowsBomHast CymMMBbI, pa3HOCTH, TPOW3BEICHHS, YaCTHOTO.
[IpousBonHas cnoxxHoW, ¢yHkuuu. IlpousBoguble BbICIIMX MOpAAKOB. VccienoBaHue
CBOWCTB (MOHOTOHHOCTB, TOUKH SKCTPEMYMA, BHITYKIIOCTh) U TOCTPOCHHE TPAPUKOB (PYHKITHIA.
OnacTUYHOCTh (QYHKLUH.

Tema 6. ®yHKIIUM HECKOJIbKHX NIEPEMEHHBIX.

Yactaele mnpousBognbie. JuddepenunpyemMocTs (QYHKIMH HECKOIBKUX MEPEMEHHBIX.
[IpousBonubie U auddepeHransl BHICIIUX MOPAIKOB. DKCTPeMyMbl (YHKIUN HECKOIbKUX
MepEeMEHHBIX. 3aa4id ONTUMHU3AINH. Y CIIOBHBIN 3KCTPEMYM.

Tema 7. J1eMeHTHI THHEHHOTO NPOrPAMMMPOBAHUS.
3aza4uu JIMHENHOTro porpaMMupoBanus. ['eomerpuuecknii MeTosl. CUMILIEKC-METON.

Tema 8. UnTerpaJsl.

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

Tema 9. Paanl.
Uucnossle psabl, uX cxoguMocTb. CteneHHble psaabl. Pagumyc cxogumocTtu. HemnpepbIBHOCT
CYMMBI, TouJIeHHOE Ju(depeHIMpOBaHNE U HHTETPUPOBAHUE CTETIEHHOTO psJa.

Tema 10. DiiemeHThI Teopuu AP ¢epeHIHATBHBIX YPABHEHUH.
YpaBHEHHU ¢ pa3AeIAIOIMMUCS IIEPEMEHHBIMU, OJHOPOJHOE ypaBHEHUE. PellleHne JIMHEMHBIX
YpaBHEHUH € TOCTOSTHHBIMU KO3 GUITUEHTAMH.

4. MarepuaJibl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH 00y4al0IIUXCs

41.B xome peaau3anuM JUCHUILIMHBI «BbIcHmIass MaTeMaTHKa» HCHOJIL3YIOTCS
cJieyIolUe MeToAbl TEKYIero KOHTPOJIsl YCIIeBAeMOCTH 00y4alouXcsi:
— TpU TpoBeACHUM 3aHATUM JekuuoHHoro tumna (B CHO AxagemMuu): KOHTPOJIb
MOCENMIAEMOCTH 3aHATHH,
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— [pU MPOBEICHHUU 3aHSATHH MPAKTHYECKOrO THUMA (B ayJUTOPHSIX). KOHTPOJbHas pabora,
TECTUPOBAHUE,

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

— TPHU 3aHITHUSX CAMOCTOSTEILHOW pabOTOW: BBIMOJHEHUE WHIWBUIYaTbHBIX 3aJaHHM,
camocTrosiTeNlbHas paboTa 00ydaroIIUXcs SBIsieTcs OAHOM u3 ¢GopM camooOpa3zoBaHUs, POIb
MpenojaBaresis MpU 3TOM 3aKJIIOYaeTCs B OKa3aHMM KOHCYJIBTATHBHOM W HaIpaBIsIONIEH
MOMOIIN 00YYarOIIUMCH.

4.2. TunoBbie MaTepUAJIbI TEKYIIEr0 KOHTPOJISI YCIIEeBAeMOCTH 00y4aK0IIMXCS

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

3x1 + 8x2 - 2x3 = 5
—4x1 + 6x2 + 2x3 = 3
5x1 + 8x2 - 3.X3 - 7

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

B) 142,59

B) 0,10

T) 644,52

2) Bbruucnute miomiaa» 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 npeen no npasuny Jlonurans:
. 3 4 2arctgx—1
lim - £
x>0 3arcsinx —3x

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

I[IpumMepbl KOHTPOJIBLHBIX PadoT:
Konumponvnas paboma Nel

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

2. auel BekTOpbl a=i+2j+k u b=(2;1;2). Haiitu 2a + 3b, a-3b u eaunuuHbi BekTOp,
MEePICHINKYJISIPHBIA TaHHBIM BEKTOPAM.

3. C moMmoupl0 BEKTOPHOTO TPOM3BEACHUS BBIYUCIUTH IUIOMIAJb TPEYrolbHUKA 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 Ay2 _(1 4
f(X)=x"-4x*+x—-2,A = (0 _1).
5. PemuTs MaTpuyHOE ypaBHEHUE!



6. Pemmuth cucreMy ypaBHEHHH IBYMs CIIOCOOaMH: a) METOAOM OOpaTHOW MaTpHUIlbl, 0)
MetozioM Kpamepa:

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

7. PewmuTh cUCTEMY ypaBHEHUI:

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

Konumponvnas paboma No2
1. Haligure nipenens! GyHKUIUA:
. 2x2+1
a) lim ——
x— -2 X+1
. 3x*—4x3+1
0) lim ———
x-1  (x—1)?
. x+2-V6-x
B) lim ————
x—2 x“—4

. sinx®
r) lim —
x>0 Sin5x

2. Uccnenyiite KyCOYHO-HENPEPHIBHYIO (DYHKIMIO Ha HETIPEPHIBHOCTb, OTIPEICIIUTE BHT
TOYEK pa3pblBa, CACIANTE YEPTEK.

2_
_ {x—l,ecnnx 1
Yy=9x-1

2, ecumx=1

3. 3aBUCHMOCTb MEXJy H3JEp>KKaMH IPOU3BOJACTBA Y U OOBEMOM BBIITYCKaeMOU
NPOAYKIMH X BbIpaxaercs QyHKIueH
y = 10x — 0,02x3
Onpenenure cpeHNUE U MpeAeNbHble U3AEPKKU (Ha €IMHULY MPOAYKLIHMH) IIPU 00beMme
MPOAYKUUHU 7 eN.

4. Haiimute npou3BOAHbBIE (DYHKIIHIA:
a) y = e*In(sinx)

x3-1
6)y=—xBTquexO=1

\/_
x=3t—t3
B) y=4sin§

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

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

Konumponvnaa paooma Ne 3
1. UccnenyiiTe CXOAMMOCTH 3HAKONIEPEMEHHOTO psija:
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Ly

=1 2n _1

>

2. HWcmome3ys ~ wHTerpanbHblii  mpu3Hak — Komm, — wccnenyidite — aOCOMIOTHYIO
CXOJMMOCTb psizia u3 nmpumepa 1.

3. Uccnenyiite CX0AUMOCTD, BKJIIOYast a0COMIOTHYIO, 3HAKOTIEPEMEHHOTO Psijia:
e
= n(n+1)

4. TlpoBepbTe, YTO 3HAKOYEPEAYIOIIMICS PSI CXOOUTCS, W BBIUHCIUTE TPHOIKSHHOES
3HAYEHUE €r0 CyMMBbI ¢ TOUHOCTHIO 710 0,01.

Loy

3
= n’+1

5. Omnpenenurte paanyc U UHTEPBAI CXOUMOCTH CTEIIEHHOTO psijia:
+00
> n-3"x",
n=1
—X
6. Pasnoxure B psn Teiinopa npu Xo=1 pysxkmmo Y =€

IIpumepbl MHAUBUAYAJIBHBIX 3a/1aHUM:
Huoueuoyanvnoe 3aoanue Ne 1
1. B Teuenue rona Tpu pasa B Mecsdll Ha JIBa CKJIaJa NOCTYNAIOT TPU BUAA TOBApOB.
KosnyecTBo TOBapoB, NOCTYNAIOIIKUX Ha MEPBBIA CKIIaJA NMPH KaXJ0H T0CTaBKEe, IPUBEICHbI B

CTOJIOLIaX MaTpPUIIBL:
m+n 20 100
A1 = 30 2n 50 ’

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

110 m+2n 49
A= n 25 75 |.
37 3n 86
HaiinuTe: a) cymmapHBIii 3aBO3 TOBapOB Ha CKJIaJbl KaKIbIH Mecsil; 0) rogoBoil 3aBo3

TOBapOB Ha MEPBBIN CKJIaJ; B) T0JI0BOM 3aBO3 TOBApOB Ha BTOPOI! CKIIa.
2. Haiigure matpuity D= (AB)T - C?, ecnu:

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

3. Haiigure matpuny B = 11 (A™1 )+ AT, rae:

n 2 -3
A=l1 m 7 |
0 2 5
4, Pemute MatpudHOe ypaBHEHHE!
1 0 -2
X'l 3 m+n m-—n =(2 1 4 )
-1 0 n—m
—-n -3 2

5. Haitgure panr maTpuubl:
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1 2 1 m—n
D=[2m 0
4 3n 6 m=xn

ol
I
—_

6. Beruncaure onpeaenuTenan MaTpuil;

1 65 n
1 1 1
_( 4 n _ _ _[ -3 2 0 -2
A= (Lgm 1) B_’Z_i _"S’C_ m 0 8 m+n
1 3 0 -1

7. PemmTe cucTeMy JIMHEHHBIX ypaBHEHUI 1ByMs criocoOaMu:  a) 1o popMynam
Kpamepa, 6) ¢ momoIpro oOpaTHOM MaTPHUIIBI.

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

8. MccnenyiiTe Ha COBMECTHOCTb, HaiiiuTe o0l1ee pelieHne U OHO YaCTHOE PelLIeHHe
CHUCTEMBI YPaBHECHHI:
X1 + (m+n)x; + (—4n+m)xs +3x, = 10
2x1 + 2x; + mxz; +3x,=0
X1 + X+ (—n+m)xs —x,= 2

NupuBuayanbHoe 3aganue Ne 2

1. Haiftu o6nacTs ornpeneneHust pyHKINU.

2. IlpoBepuTs, siBNsETCA JTM (HYHKIHUS YETHOW WIIA HEUYETHOMH.

3. [IpoBepuTs, sBigeTCs 1 JaHHAS PYHKIHS IEPHOTUIECKOM.

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

5.0mpenenutb, €CTb JU AaCUMITOTHI Yy rpaduka paccMaTpuBaeMoil (QyHKUUU
(BepTUKaJIbHBIE, TOPU3OHTATIbHBIEC WIH HAKIIOHHBIE).

6.BpluncianTe TNEpBYH0 MPOU3BOJHYIO, HAWTHU CTAUMOHAPHBIE TOYKH, IPOMEXKYTKH
MOHOTOHHOCTH U UCCJIEIOBATh TOUYKH, B KOTOPBIX ITPOU3BO/IHAS HE CYILIECTBYET.

7. BpIYMCINTD BTOPYIO MPOU3BOAHYIO, UCCIENA0BaTh (PYHKILHMIO Ha BBIMYKJIOCTb, HAUTH
TOYKH Tieperuoa.

8. Jlna mepBoil (yHKIMM: Ha MWIUIMMETPOBOM Oymare MOCTpOUTh Tpaduk
MCCIIeIOBaHHONW (YHKIIMU, BBIOpAB MaciiTad JJIMHBI OTPE3KOB OCEW JEKApPTOBOW CHCTEMBI
KOOpJIMHAT M3 COOOpakeHUIl aJeKBaTHOro MocTpoeHus rpaguka. I[IpoBepuTh ¢ MOMOIIBIO
KOMIIBIOTEPHBIX POTrPAMM ITOCTPOEHHBIN TpaduK.

Jns BTOpOH (PyHKIMM: MOCTPOUTH €€ rpadUK C MOMOIIBI0 KOMIIBIOTEPHBIX CPEJICTB,
pacrieyaTaTh TOJIYYCHHBIH rpaduK BMECTE C YIPaBJISIONMIEH CTPOKOM, HEOOXOIUMOM ISl €ro

noctpoeHus. PaccMoTpeTs QyHKIMM:
11

y = 2xC0s2x, y=x+2—m—;

Huoueuoyanwvnoe 3aoanue Ne 3

B kaxn0oM BapraHTe JaHa CUCTEMA ABYX YPABHEHUH C ABYMSI HEU3BECTHBIMM, HAIIPUMED:
[rg(x_r +0,4)=x"

1[].6.\'2 +2y°=Lx,y>0

1. TlIpexacraBbTe Kaka0€ U3 JaHHBIX B cHcTeMe ypaBHeHu# B Buze f(x,y) = 0

2. Jlna ¢yukumu z = f(x,y) Haiimure YacTHBIE MPOU3BOIHBIC 10 2-TO MOPSAKA
BKITIOYHMTENBHO, & TAK)KE CMEIIAHHYIO TPOU3BOAHYIO 2-TO MOPSIKA.

3. Hccnenyiite pyHKIUIO HA SKCTPEMYM.
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4. Ucnonn3ys Excel, maiigure pelieHre CHCTEMbl HEIMHEHHBIX YpaBHEHHH W3 JBYX
JMaHHbIX GyHKUMU. J{ns sToro:
4.1. TlepenwmuTe MaHHYIO CHCTEMYy ypaBHeHuMid B EXCel, ucmone3ys «scmaska —

ypasHenue»
4.2. IIpeoOpa3yiiTe CUCTEMY YpaBHEHUM K BUIY:

{y =q(x)

y=r(x)

u 3anuimTe cucremy B Excel.

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

[Ipy HEOOXOAMMOCTHM HM3MEHUTE MaciiTad KOOPAMHATHBIX OCEH, yHajauTe JUIIHHE
naHHbIe. ['paduK J0KeH OBITh HATJISIHBIM.

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

Hnoueuodyanvnoe 3aoanue Ne 4
1. ITycTb nsATh MPOE3THBIX YUYACTKOB KEJNE3HOU JOPOI'H MOTYT O0OCITYKUBATh IOKOMOTHBBI
ISITH pa3innuHbiX THIOB. U3Becten noxon Cij (i, j = 1, 2,... 5), mony4aemblii pyu Ha3HAYCHUN
JIOKOMOTHBA TUMa | Ha ydacTok  (Matpuma C ). TpeOyercs HalTH Takoe pacrpeesicHUE
JOKOMOTHBOB IO y4acTKaM, KOTOPOE 00ECIIeYHT MaKCUMAIIbHBIN TOXOI.

[Ipumep mMaTpuIbl JUIsl JAHHOTO 3aaHUS:

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

2. Pemmre 3amayy  JBYXKPUTEPHAIbHOM  ONTHMH3AIMU  3a/adyd  JIMHEHHOTO
nporpammupoBanus (3JII1) meTomom nocaenoBaTENbHBIX YCTYIOK IpaduuecKiuM CIIoCOOOM.

Makcumusupyiite meieByo ¢yukiuio F(X) = {f1 = 2X1 + 5xz; f2 = 4pixs +10x2} mpu
CITEIVIOIIMX OIPAaHUYEHUSIX

3X1 + X2 <10p2

X1+ X2 < 60

X2 < 3p3

x> 0, X2>0

VYcerynka 1Mo MepBOMYy KPHTEPHUIO COCTaBisieT 2P3 % OT ero ONTHMAalIbHOTO 3HAYCHHS.
Kpurepun mpoHyMepOBaHbI B OPSIIKE YOBIBAHHUS Ba)KHOCTH.

Hapamempot p1, p2, p3 015 Ka#c0020 cMyoenma onpeoenstoncs KaK

D1 - Koauyecmeo OYKe 6 NOTHOM UMEHU CIYyOeHma

P2 - KoUUeCmeo 6YKE 8 NOIHOM UMEHU OMYd CNYOeHmA

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

—2X
1. TIpoBepbTe, uro QyHKIHS Y = Ce SBIISIETCS MHTETpajioM (pelieHueM) JTaHHOTO

mubdepeHIaTbHOTO YpaBHEHHUS:

y'+2y=0.

2. IlpoBepwTe, uTO maHHas QyHKIUSA Y = C1X+C2X2 SIBJISIETCS. MHTETrpajioM (pEIIeHUEM )
JnaHHOTO Au(dEepeHInaTFHOTO YPAaBHEHHUS:



13

Xy"—2xy'+2y=0.
3. Haiigure obmuii maTerpan nuddepeHnanbHOro ypaBHEeHUS:

Xy'— py = p,y°.

4. Haiiqure wyacTHBIi uHTErpan aud@depeHInaIbHOr0 YpPaBHEHUS, YAOBICTBOPSIOLIUI
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

(Py+ PoX)Y' = pgy mpu y(0) = 1.

5. Haiigute uacTHbIi wuHTErpan AupQepeHMaTbHOIO YPAaBHEHUS, YIOBICTBOPSIONIMIA
YKa3aHHOMY Ha4aJIbHOMY YCJIOBHIO:

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

6. Haiimure oOmmii  wmHTErpanm  JmHeitHOTO  auddepeHnraIbHOr0  ypaBHEHUS
MEPBOTO MOPSIKA!
y'—yctgx =sin x

5. OneHno4nblie MaTepHaJibl l'lpOMe)KyTO‘-IHOﬁ arrecranvm nmo JMCUMIlJIMHE

5.1. Dk3amMeH NPOBOAUTCS ¢ MPUMEHEHUEM CJIeIYIOIIMX MeTO/I0B (CpeacTB):

CryneHTtam 3apaHee cOOOIIAIOTCS BOMPOCHI IS MMOATOTOBKH K 9K3aMEHY, KOTOPbIE OyayT
BKJIIOUEHBI B 9K3aMeHAI[MOHHbIe OmiieTsl. OOydaromeMycs qaetcst Bpemsi, HeoOXoIumMoe AJis
MOATOTOBKMA OTBETa HAa BOMPOCHI SK3aMEHAIIMOHHOTO Omiera. [IpoBepka OTBETOB CTyIeHTa
MIPOBOJIUTCS B 3aBUCHUMOCTH OT ()OpMBI IIPOBEICHHS 3K3aMeHa (coOecelnoBaHME, MPOBEPKa
MMCbMEHHOU paboThI, TECTUPOBAHUE).
®dopmMar mpOBEACHMS dK3aMEHa, a TakKKe METOJbI (CPEeACTBa), MPUMEHSIEMbIC Ha JK3aMEHE,
COIJIACOBBLIBAIOTCS C JCKAHATOM.

5.2. OueHOYHbIe MATEPHAIBI IPOMEKYTOYHOM aTTecTalMu

ITpomerxyTOUHBIH/KITF0OUeBON

KommoneHt KOMIICTCHIIN
HHIUKATOP OLICHUBAHUA

Kpurepuit onenuBanus

CnocoOHOCTh WCIIONb30BaTh | Biageer  MeromamMu — JIMHEWHOU
TIKo OC III - 1.1. METOABl JMHEHHOW anreOphl A | anreOpsI

pelIeHHUs MPUKIIAIHBIX 33124

CrocoOHOCTh HCIIONBE30BaTh | Bageer  MeromaMu — JIMHEWHOTO

METOIBI JIUHEHHOTO | TPOrpaMMHUPOBAHHUS

[MIKo OC III - 1.2.
MPOTPAaMMHUPOBAHUS IJIsl PEIICHHS

MPUKJIAJAHBIX 3a1a4

CHOCO6HOCTL HCITIOJIB30BaTh BJ'Ia,I[CCT METOAaMU

MECTOIbI %1 CPCHIIMAJIBHOTI'O H CPCHIIMAJIBHOI'O UCHHUCJICHUA
Ko OC III - 1.3. A Andpepenty Anddepeny

HNCUYUCIICHUA JJIA pemel-mﬂ

IMPUKJIaJHBIX 3aJ1a4

TunoBbie OLEHOYHBIE MAaTEPHAJIbI IPOMEKYTOYHON ATTECTALIUH

IIpumepHBbIii 3K3aMeHANMOHHBIN OnJieT 1 cemecTpa:
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1. IIponsBoaHast CIIOKHOU (PYHKITUH.
2. DKCTpeMyMbl (DYHKIIMH JBYX NTEPEMEHHBIX.
3. Haiiute 3HaueHune marpuanoro maorowieHa f(A), eciu

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

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

5. Uccnenyiite KyCOYHO-HENPEPHIBHYIO (DYHKIUIO HA HENPEPHIBHOCTD, OIPEICIIUTE BT
TOYEK Pa3phiBa, CACIANTE YEPTEK.
_ {1 —x?% ecmux <0
y= x+2, ecnrux =0

6. Haiinure y’, ecin y = x¢053%

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

J'(Zx3 +6.c0s x)dx

4. Onpenenute 001aCTh CXOAUMOCTH PsJia:

2 3 n

X X X
I+ X+—+—+...+—+....
2 3 n

2
5. [IpoBepbTe, uTO NaHHas QyHKUIUA Y = C1X + CZX SBIISICTCS. UHTETPAIOM (pEeIIeHUEeM)
naHHOTO AU HEepeHIInaTBEHOTO YPaBHEHUS:

x°y"—2xy'+2y=0.

TunoBble BONPOCHI 1Jisl MOATOTOBKH K JK3aMeHy B 1 cemecTpe:

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

2. JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO, €ro 0a3uc M pasmMepHocTh. KoopauHaThel BekTOpa B
naHHoM Oasuce. [lepexon k HoBoMy Oa3ucy.

3. dnuna (MOIyJh) BEKTOpA.

4. Yros Mexy 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. YciioBue KOMIUIAHAPHOCTH BEKTOPOB.

11. CkansipHO€ TIpon3BeIeHNE BEKTOPOB (OMPEICIICHUE H CBOMCTBA).
12. BekTopHOe Ipou3BeIeHNE BEKTOPOB (OIpe/iesieHHe U CBOUCTBA).
13. CmemanHOE TTPOU3BECHNE BEKTOPOB (OTPEICIICHUE H CBOMCTBA).
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14. TTpunoxeHust BEKTOPHOH anreOpshl.

15. Matpuiisl 1 ux Bubl. JleMCTBUS HaJ MaTpUIlaMU U UX CBOWCTBA.

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

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

18. Ilonsitus Ga3MCHOrO MHUHOpPAa M paHra MaTpuibl. DJIeMEHTapHble MpeoOpa3oBaHUs Ha
cTpokamu (ctonbramu) MaTpuilsl. Teopema o paHre MaTpHIIBL.

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

20. Pemenue CJIAY ¢ moMomipio 00paTHOM MaTpPHUIIBI.

21. Meton Kpamepa pemenus CJIAY.

22. Meroa I'aycca pemenus CJIAY.

23. O6mee pemenue CJIAY.

24. Onnopoansie CJIAY n MeToabl UX peLIeHHUS.

25. OyHKIUH, 00J1aCTh ONPEICTICHUS, CBOMCTBA U TpapKU OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHM.
26. Ilpenen, apudmernyeckue CBOWCTBa mpeaena. PackpbIiTMe HEONMpeaeNeHHOCTeH MpH
BBIUMCJICHUH MIPE/IETIOB.

27. HenipepbIBHOCTH (PYHKIIMH, KIIACCH(PUKAIUSA TOUCK pa3phIBa.

28. IlponsBoanas u ee Beuucienue. [lpenenbHpie BEIUYHHBIL.

29. Tabnua mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIWH.

30. IIpousBoaHas cymMMa, pa3HOCTH, IPOU3BEICHUS  YACTHOTO.

31. I[IpousBoaHas CIOKHON (PYHKINH.

32. IIpou3BOAHBIE BHICUINX MOPSIKOB.

33. UccnenoBanue cBOWCTB (MOHOTOHHOCTb, TOUKH 3KCTPEMYMA, BBIIYKJIOCTb) U IOCTPOCHHE
rpaduKoB QyHKIIMIA.

34. DnacTUYHOCTH (PYHKIHH.

35. YacTHbIe TPOU3BOIHBIE.

36. IuddepennupyemMocTs GyHKIIUN HECKOJIBKUX ITEPEMCHHBIX.

37. IlpousBoanbie u qudhepeHInanbl BHICIIUX MOPSIKOB.

38. DkcTpemMyMbl HYHKIIMM HECKOJIBKUX MIEPEMEHHBIX.

39. 3agaun OoNTHMH3AIUH.

40. Y CII0BHBIN 3KCTPEMYM.

TunoBbie BONPOCHI 1Jis1 MOATOTOBKH K K3aMeHY BO 2 cemecTpe:

. 3a1a4¥ IMHENHOTO TPOrPaMMHUPOBAHHS.

. 'eomerprueckuii MeTOI.

. CuMmnnekc-MeTo.

. [lonsiTre nepBooOpa3HON QYHKIUH.

. HeompeneneHHblil HHTErpail, €ro CBOMCTBA.

. [IpaBuiia BbIUKCIIEHNS HEONIPEIEICHHOT0 MHTErpasa. Tabiniia HeonpeaeIeHHbIX HHTETPAJIoB.
. Onpenenennslil uuTerpan. Ero ceoiicTsa.

. ®opmyna Herorona-JleitbHuna. Beruncnenue onpeeneHHbIX HHTErpaloB.

. IIpuinokeHus onpeneneHHOro NHTErpana K 3ajadaM reOMeTpUU U SKOHOMUKH.

10. Yucnosele psiabl U X CXOTUMOCTbD.

11. CreneHHbIE PATIBL.

12. Pagnyc cXO0aQUMOCTH CTENIEHHOTO psija.

13. HenpepbIBHOCTb CYMMBI psifa, MNOWIEHHOE IU(QepeHIMpOBaHNE U HHTErPUPOBAHUE
CTEIEHHOTI' O psja.

14. IuddepennmanbHoe ypaBHeHHE -0 MOpsAAKa ¢ pa3IeNIiOIUMHICS IEPEMEHHBIMH.

15. Ognopoanoe muddepeHnraibHOe ypaBHEHHE.

16. Iuddepenumanbable ypaBHEHHs 2-T0 MOPsAKa ¢ TOCTOSHHBIMU K03 uiimenTamu.

OO0 K W —
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IIkana oneHUBaHUA
MaxkcumajibHO B ceMecTpe CTYJIEHT MOXKeT HaOpaTh 60 6auioB.
3a sx3amen - 40 Gaos.

I1o uToram ceMecTpa + 3K3aMeH:

KonuuectBo 6am10B Ouenka
NPONUCHLI0 OykBOH

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

3a ceMecTp MUHUMAIBHOE KOJUYECTBO OAJUIOB JUIS JAOIyCKa K 3k3aMeny - 30 6amioB. OmHako,
€Clii CTyAeHT HaOpan wmenee 29 0OauioB, TO TpENoJaBaTelb BbI3BIBACT CTYJICHTa Ha
MNpeaABapUTCIIbHYIO 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 pekoMmenayemble 6aJ1bl B 1 cemecTpe:

Koumponvnvie pabomot.

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

2. KoutponbHas pabora Ne 2 "Maremaruueckuil aHanu3 (QyHKUMUA OIHOM mepemeHHou" - 10
OaJioB

Hnoueudyanvnwie 3a0anu:

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

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

Iloowpumenvuvie d6annor:
6. [Tocemenue 3ansaTuii B cemectpe - 8 6amtor (0.25 6amia 3a 2 akaJeMHUYeCKHX daca JICKITUH 1
MPAKTUYECKUX 3aHSATHUH)

Buasl padoT u pekomenayemblie 0aJIbl BO 2 cemecTpe:
Konmponvnvie pabomot:
1. KonrponbHas padora Ne 3 "Psaasr” - 13 6anios

Hnouesuoyanvusie 3a0anus:

2. MapuBuayansHoe 3a1aane Ne 4 "DiieMeHThI THHSHHOTO IporpaMMUpoBanus’ - 12 6amios

3. MnnuBunyansHoe 3aganue Ne 5 "DnemeHnTsl Teopun nudepeHanbibX ypaBHeHuil'" - 12
OasioB

Tecmuposanue:

4. Tect o Teme "UnTterpans” - 15 6amios

Iloowpumenvhuie 6anol:

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

@®opMOil ITPOMEKYTOUHOTO KOHTPOJIS IMOCJIE H3YYEHHs AUCLMIUIMHBI B KaXJAOM CEMECTpPE
ABIISIETCSl DK3aMEH B MUChMEHHOU (opme. st MOATOTOBKM K 3K3aMeHY HEOOXOAUMO JIeTalbHO
O03HAKOMUTBCSI C PEKOMEHJOBAaHHOW JIMTEPATypOM, MOBTOPUTH MaTepHall BCEX IPEIbIAYILINX
MpaKTUYECKUX 3aHATUN u Jjekuuil. Creayer COCTaBUTh CIHCOK BOIMPOCOB, TPEOYOMIMX
JIOTIOJIHUTEIBHOTO Pa3bsACHEHUS IPENOoJaBaTelIeM Ha KOHCYJbTALlUU IEpe] MPOMEKYTOUHON
aTTecTaluei.

JUis  ycHemrHoro yYCBOEHHUS JUCHMIUIMHBI OOydaromieMmycss HEOOXOAMMO PEryJsIpHO
3aHUMAThCS CAMOCTOSITEIPHOW paboTON: ayauTOpHOW W BHeayauTopHou. OOydarontuiics
JIOJDKEH TpopadaThiBaTh TEMbl JEKIHOHHBIX 3aHATUH, 3aHUMAsCh C KOHCIEKTOM JICKIHMH H
COOTBETCTBYIOIIMMHU TJIaBaMU PEKOMEHJIOBAaHHOW mnuTeparyphl. g oTpaboTKu yMeHus
pemieHus 3a7ad HEOOXOAMMO pEeryisipHO pemaTh IONOJHHUTEIbHbIE (HE pa3Oupaembie Ha
3aHATHUAX) 3a/1a4H.

Crynenram 3apaHee coOOLIaOTCs BOMPOCHI ISl TOATOTOBKH K 3K3aMEHY, KOTOpbIe OyayT
BKJIIOUEHBI B 9K3aMEHAIIMOHHbIE OUJIeThl. DK3aMeH MPOBOJIUTCS MO MPaBUIaM, COTJIACOBAHHBIM C
nexanaroMm. OOyyaromemMycs J1aeTcsi BpeMsi, He0OX0IuMOe IS TIOATOTOBKH OTBETA HA BOIIPOCHI
JK3aMeHalMoHHOro Ouiera. [IpoBepka OTBETOB CTYAEHTA IPOBOJUTCS B 3aBUCUMOCTHU OT (POPMBI
IIPOBEJCHUS 3K3aMeHa (cobeceioBaHKe, TPOBEPKA NUCbMEHHON pabOThl, TECTUPOBAHUE).

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

6. MeToauuecKkue MaTepuaJibl 1JisI OCBOCHUA TUCHUIIJIHHBI

Meronudeckue yka3aHUS IO CaMOCTOSATEIHHOW IMOATOTOBKE K 3aHATHUSAM IMPAKTUIECKOTO
(ceMuHapckoro) Tumal:

Ne /i1 HaunmeHoBaHne TEMBI Ykazanus

Kpemep H.III. I'naBa 4, § 4.5.

1. Bekropsl 1 onepanuy Hall HUMH Krrormms BL Pasnentt 11
Kpemep H.III. I'maBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaenuTenn Ko B.J1. Pazgensr | u 11
CucTteMbl TMHEWHBIX YPaBHEHUH U paHT Kpemep H.III. I'maBa 4, § 4.3.
3.
MaTpHLbI Ko B.JT1. Paspen |
Kpemep H.ILI. I'nasa 2, § 2.3.
4. [onstre Gynxunu. [Ipenesn, HenpepsIBHOCTD Kutoums BJLPaszen 1V
Kpemep H.ILI. 'naBa 5, § 5.4, § 5.5.
5. [IpownsBonHas u quddepernnan GyHKIHA Kutorms BL Pasnen V
6. DYHKIMY HECKOJIBKUX NMEPEMEHHBIX Kpemep H.II. Taasa 3, § 3.10, § 5.1

Ko B.J1. Paspen VI

7. DyieMeHTbl JMHEHHOTO NPOTrpaMMHUPOBAHUS Kpemep H.ILI. 'naBa 9, § 9.1 - §

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

8. Wurerpanki Ko B.JT1. Pazpen VI

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

9. Pt Korommn B.JI. Paszpen 1X
DeMeHTHl TeopHH TU(PepeHIIaTbHBIX Kpemep H.III. I'naBa 6, § 6.8, § 6..9
10. .
ypaBHEHUM Kitommua B.JI. Paznen VIII

1 B paspenax 5.1 - 5.3 cChbUIKM JaHbI HA YYEOHUKH:

Kpemep H.II. Marematnka i 3KOHOMHCTOB: oT apupmeruxku 1o skoHomerpukn / H. L. Kpemep,
b. A. Ilytko, Y. M. Tpumun; nox obmeit pexakiueit H. 111. Kpemepa. — 4-e uzn., nepepad. u gon. — Mockaa:
WznarensctBo 0paiit, 2019. — 724 c.

Kiromma B. JI. Beiciiast MaTeMaTuka st 5KOHOMHCTOB. — MockBa: M3natensctBo HOpaiit, 2019. — 412 c.
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MCTOI[I/I‘IGCKI/IG PEKOMCHAAIWH 110 MOATOTOBKE K KOHTPOJbHBIM pa60TaM:

Ne i/ HanmeHnoBanue TemMbl Yxkazanus
1 Bekrtopsr u onepariuu Hag HUIMU Kpemep H.III. Tnasa 4, § 4.5.
) P pan A Korromne B.J1.Pa3znensr |1
Kpemep H.III. T'maBa 4, § 4.1, § 4.2.
2. Matpuiet u onpenesurenu Kimrommun B.JI. Paznenst | u 1
3 CHcTeMbl TUHEHHBIX YPABHCHHIA U PAHT MATPHITBI Kpemep H.III. Tnasa 4, § 4.3.
) P p pHLL Korromne B.J1. Pasnen |
Kpemep H.III. I'maBa 2, § 2.3.
4, Honsarue pynkun. [Ipexen, HempepHIBHOCTH Kot BJLPaszen 1V
Kpemep H.III. T'maBa 5, § 5.4, § 5.5.
5. [IpousBoanast n nmuddepenman GpyHKIUn Krtormms BL Paznen V
6 DyHKIUKY HECKOJIBKUX IEPEMEHHBIX Kpemep H.LI. Tnaga 5, § 5.10, § 5..11
) YHKIL P Kirommn B.JI. Pasznen VI
7. DneMeHTHl TMHEHHOTO MPOTrPaMMHUPOBAHUS Kpemep H.III. T'naBa 9, § 9.1 - § 9..3
Kpemep H.I11. I'naBa 6, § 6.1 - § 6..6
8. Wurerpanst Kurommn B.JI. Pasnen VI
Kpemep H.III. I'naBa 6, § 6.11, § 6..12
9. Panpt Kororma B.JI. Paznen IX
10 DneMeHTHI Teopuu U depeHIHaIbHBIX Kpewmep H.IL. I'naBa 6, § 6.8, § 6..9

YpaBHEHHI

Kiromme B.J1. Paszmen VIII

MeTtoanueckue PCKOMCHAANH T10 BBIIIOJIHECHUTO TECTOBBIX 3aﬂaHHﬁ:

Ne i/t HanmeHoBanMe TEMBI VYkazanns
1 BexTops! u omepanyy HaJx HUMHA Kpemep H.II. Tnasa 4, § 4.5.
) P pan A Koromne B.J1.Pasznensr |1
Kpemep H.ILL. I'naBa 4, § 4.1, § 4.2.
2. Marpuust i onpeaeuTenn Koromme B.J1. Paszmensr | u 11
3 CuHcTeMbl TMHEHHBIX YPaBHEHUHM U PaHT MaTPHIIEI Kpemep H.II. Tnapa 4, § 4.3.
) P p put Kororne B.J1. Paznen |
Kpemep H.IL. I'naBa 2, § 2.3.
4. Honsarue pynkun. [Ipexen, HempepHIBHOCTD Ko B.L Paszen IV
Kpemep H.ILI. I'naBa 5, § 5.4, § 5.5.
5. [IpownsBonHas u quddeperunan GyHKIHA Krtommms BUL Pasznen V
Kpemep H.III. I'maBa 5, § 5.10, § 5..11
0. DYHKIUK HECKOJIBKUX MEPEMEHHBIX Kiomms B.L Pasnen VI
7. DNeMEHTBHI TMHEWHHOTO MPOTPaMMHUPOBAHUS Kpemep H.III. T'naBa 9, § 9.1 - § 9..3
Kpemep H.III. T'naBa 6, § 6.1 - § 6..6
8. Murerpat Kiromua B.J1. Pasnen VI
Kpemep H.III. T'naBa 6, § 6.11, § 6..12
9. Panet Koromma B.J1. Paznen IX
10 DneMeHTHI TeopuH T hepeHIHaTbHBIX Kpemep H.IL. I'naBa 6, § 6.8, § 6..9

YpaBHEHUH

Kiromna B.J1. Pasnen VIII




1)

2)

3)

4)

5)

6)

1)

2)

3)

19

7. YueOHasi IuTepaTypa u pecypchbl HHPOPMAMOHHO-TEJEKOMMYHHUKAIMOHHOM CeTH
«HuTepHeT

7.1.0cHOBHasl 1UTEpaTypa
Kimrommn, B. JI. Beicmias MaremMaTuka Jjisi 9KOHOMHCTOB : ydeOHOe rmocobue Jyisi By3oB / B.
JI. KirommH. — 2-e u3f., uctp. u gon. — Mocksa : U3narensctBo HOpaiit, 2020. — 412 c.
— (Bricmiee ob6pazoBanne). — ISBN 978-5-534-08689-8. — Tekcr : anexkrponnsiii // DbC
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449848 (nara o6pamenus: 17.03.2021).
Kirommn, B. JI. Beicmias mMaremMaruka Juisi SKOHOMHUCTOB. 3a/layd, TECThl, YIPaKHEHUS :
y4eOHHUK U MPAaKTUKYM 171 By30B / B. JI. Kimtommn. — 5-e u3a., nepepad. u gon. — MockBa :
MznarensctBo Opaiit, 2020. — 165 c. — (Bpicmee obpazoBanme). — 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 93KOHOMHUKE: MaTeMaTHYECKHUE METOAbl U MOJICIH : YUEOHUK JIs
6akanaBpoB / M. C. Kpacc, b. I1. UynpsiaoB ; orBeTcTBeHHBIN pegakTop M. C. Kpacc. — 2-¢
u3a., ucrhp. u gomn. — MockBa : MznarensctBo HOpaiir, 2019. — 541 c. — (Bricmiee
oOpazoBanue). — ISBN 978-5-9916-3138-9. — Tekcr : anextponnsiii / ObC KOpaiit [caiit].
— URL.: https://urait.ru/bcode/426162 (nara obpamtenus: 17.03.2021).
Kpewmep, H. I1I. MaTtemaTuka ajsi 5KOHOMUCTOB: OT apu(METUKH JJO SKOHOMETPHUKHU. Y UeOHO-
crpaBoyYHOE mocodue : s akagemudeckoro Oakanaspuara / H. I11. Kpemep, b. A. Ilytko, U.
M. Tpumwmn ; mox obmei pemaknueir H. II. Kpemepa. — 4-e¢ m3na., nepepab. u gom. —
Mocksa : U3narensctBo FOpaiit, 2019. — 724 c. — (bakanaBp. AKageMUYECKUN Kypc). —
ISBN 978-5-9916-3680-3. — Texct : snexktponHsii // DBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/425064 (nara obpamenus: 17.03.2021).
Matematuka Uis 3KOHOMHUCTOB : Y4eOHUK Juid akajgemuueckoro OakamaBpuara / O. B.
Tartapuukos [u ap.] ; nox obmeit pepakiueit O. B. TarapuukoBa. — Mocksa : M3naTenbcTBo
FOpaiit, 2019. — 593 c. — (bakanaBp. Axagemuueckuii 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 9KOHOMHUCTOB. [IpakTkyM : ydeOHOE IMOocoOue IS aKaJeMHYECKOTO
OakamnaBpuata / O. B. TarapuukoB [u np.] ; mox obmeit penakuueit O. B. TarapaukoBa. —
Mocksa : U3narensctBo FOpaiit, 2019. — 285 c¢. — (bakanaBp. AkageMUYeCKU Kypc). —
ISBN 978-5-9916-8868-0. — Texcr : snektponsbiii / OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/432912 (nara obpamenus: 17.03.2021).

7.2. JlonoTHUTEIbHAS JTUTEpPATypa
Beicmiass marematuka i SKOHOMHYeckoro OakanmaBpuata B 3 4. Yacte 1 : yueOHUK U
npakTUKyM Ais By3oB / noxa penakuueid H. I1I. Kpemepa. — 5-e u3z., nepepal. u nomn. —
Mocksa : M3narensctBo IOpaiit, 2020. — 276 c¢. — (Beicuiee oOpa3oBanue). — ISBN 978-5-
534-05820-8. — Tekcr : omekrponnbii  // OBC HOpaiit [caéit] — URL:
https://urait.ru/bcode/452112 (nata obpamenus: 17.03.2021).
Boiciiasi maremaTuka Juisi 9KOHOMHYecKoro OakamaBpuata B 3 4. Yacth 2 : yyeOHHMK U

NpakTUKyM a8 By3oB / mox pepakuuedt H. . Kpemepa. — 5-e uzn., nepepad. u pom. —
Mockga : M3garensctBo FOpaiit, 2020. — 241 ¢. — (Bricmiee oopaszosanue). — ISBN 978-5-
534-05822-2. — Tekctr : onektponHsld // OBC HOpaiir [caiit]. — URL:

https://urait.ru/bcode/452113 (nara obpamenus: 17.03.2021).
Beicmias maremaTtuka Ui SKOHOMHYECKOro OakaynaBpuara B 3 4. YacTh 3 : y4eOHHK H
npakTukyMm s By3oB / mon penakmmeit H. 1II. Kpemepa. — 5-e m3z., mepepab. u gom. —
Mocksa : U3natensctBo FOpaiit, 2020. — 418 ¢. — (Bsicuiee oopazoBanue). — ISBN 978-5-
534-05823-9. — Tekcr : omekrponnbii // OBC HOpaiit [caiit] — URL:
https://urait.ru/bcode/452114 (nara obpamenus: 17.03.2021).
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Kpacc, M. C. MaremaTnka B 9KOHOMHKE: MAaTeMaTHICCKNE METObI U MOJICIH : YICOHUK IS
cpennero mnpodeccuoHanbHoro odbpazoBanus / M. C. Kpacc, b. II. UymnpsiHOB ; moj
penakuueir M. C. Kpacca. — 2-e uzn., ucnp. u jgon. — Mocksa : U3marenscTtBo FOpaiit,
2021. — 541 c. — (ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-9916-9136-9. —
Tekcr : anextponnsiii / DbC FOpaut [caiit]. — URL: https://urait.ru/bcode/477849 (nata
oOpatuenus: 17.03.2021).

Manyrun, B. A. JluHeiiHas anreOpa Juisi 5)KOHOMHCTOB. Y4YEOHHUK, MPAKTUKYM U COOPHHUK
3amad : g By3oB / B. A. Manyrun, . A. Pommnra. — MockBa : U3natensctBo FOpaiir,
2020. — 478 c¢. — (Beicmee obpaszoBanme). — ISBN 978-5-534-02976-5. — Tekcr :
anektpoHHbii / DBC HOpaiitr [caiit]. — URL: https://urait.ru/bcode/450583 (nara
obpamenus: 17.03.2021).

Manyrun, B. A. Matemartuueckuii aHamu3 Uil SKOHOMHUCTOB : YUEOHUK M MPAKTHKYM IS
cpenHero npodeccuoHanbHOTO oOpa3zoBanus / B. A. Manyrud. — 3-¢ u3f., nepepad. u Jor.
— Mocksa : UznarensctBo FOpaiit, 2019. — 557 ¢. — (IIpodeccuonanbHoe odpazoBaHue).
— ISBN 978-5-9916-8795-9. — Texkcr : anexrponssiii // DbC IOpaiit [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 3KOHOMHCTOB. B 2 4. Yacth 2 : yyeOHHMK U
npakTuKyMm uig By30B / A. M. Ilomnos, B. H. CotHukoB. — 2-e u3z., nepepad. u jgom. —
Mocksa : M3natensctBo FOpaiit, 2021. — 295 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-
534-08552-5. — Teker : oanektponusii // OBC HOpaiit [caiit]. — URL:

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

Pyneik, b. M. Maremaruyeckuii aHanu3 JUisi 5KOHOMHUCTOB : YUYECOHHMK M MPAKTHKYM JIJIs
By30B / b. M. Pynpik, O. B. TarapaukoB. — Mocksa : M3narensctBo FOpaiit, 2021. — 356 c.
— (Boicmiee o6pazoBanue). — ISBN 978-5-9916-9426-1. — Texct : anexktponHbli // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/469388 (nara obpamenus: 17.03.2021).

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

—464 c.

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

[Toco6wue / TTox pen B.U. Epmakosa. — 2-e uzn., uctp. — M.:.MHOPA-M, 2008. — 575 c. — (100
net POA uwm. I'.B. IInexanosa).

3) Kpacc M.C., UynpsioB b.I1. OCHOBbI MaTeMaTHKH U €€ MPUIOKCHUS] B IKOHOMHUYECKOM

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

4) Maunsixun B.U. Beiciias Matematuka. Yueb. mocooue. . — 2-e u3i., ucnp. — M.:MHDPA-

M, 2012. - 365 c.

5) UYupckuii B.I'., Hnmma K.}O. Matematuueckuii aHaau3 U HHCTPYMEHTATbHbBIE 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
obecneyeHue U UH(POPMaIIMOHHBbIE CIIPABOYHbIE CHCTEMbI
Jlnist ipoBeieHust 3aHATUH 110 TUCIUIIIMHE HE00X0IMMO ClIeyIolIee
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Mamepuanvho-mexnuueckoe obecnedenue. ayTuTOPHs C yueOHOM TOCKOW U MapKepaMHu,
KommbioTep. [Ipy 3aHATUSAX B AMCTAaHUMOHHOW (popMe: MepCOHATBbHBIN 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 cucmemot.
Hayunas oubnrorexka PAHXul'C. URL.: http://lib.ranepa.ru/;
Hayunas snexkrponnas o6udinuoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HanmonanwsHas anexktponnas oubdamoreka. URL: www.nns.ru;
Poccuiickas rocynapcrBenHas ouommoreka. URL: www.rsl.ru;
Poccuiickas HanroHanbHas oubaunoreka. URL: www.nnir.ru;
OnexTponnas oubimoreka Grebennikon. URL: http://grebennikon.ru/;
DeKTpoHHO-0MOIKoTeuHas cuctema M3narenscrBa «Jlanpy. URL: http://e.lanbook.com;
DnekTpoHHO-6u6IHOTeHas cuctema FOPAWT. URL: http://www.biblio-online.ru/;
DnekTpoHHO-0nOaMoTeuHas cuctema IPR BOOKS. URL: http://www.iprbookshop.ru/.
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