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1. Ilepeyens muIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs N0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHUS NIPOrPaMMBbI

HI/ICI_[I/IHJII/IHa «BpIcIIas MaTeMaTHKa» 00€CIICUUBAET OBJIaACHUC CICAYIOIIMMH KOMIICTCHIUAMM:

HaumenoBanue Konx srama ocBoeHust HaumenoBanue srama
Kox xomnerenuuu
KOMIICTCHIINH KOMIIETEHIINH OCBOCHMS KOMIICTCHIINH
[Ipumensier THITOBEIC

METOAUKKM H  3KOHOMHKO-
MaAaTEMaTUYCCKUEC MCTOJBI U

IMIKo OCIII - 1.1.

MOJETH
T'oroBuT HUCXOJHYIO
HHPOPMALIHIO TS
CriocoGHOCTB MCIIOIB30BaTh [MIKo OC III - 1.2. MIPOBEACHUS pacueToB
Ko OC I1I-1 METOJIbI BBICIIIEH rmoKasatejieil JesITeIbHOCTH
MaTEMaTHKH IS PEIICHUS OpraHu3aIyu
MIPUKJIAJIHBIX 38139
T'oroBuT JIaHHEIE,
HEOOXOAWMBIC JUIA pacdeTa
[TKo OC III - 1.3. COLMAIIBHO-YKOHOMHYECKHX

MoKaszaTene JesATeIbHOCTH
XO3AHUCTBYIOLMX CYOBEKTOB

B pesynbraTe 0CBOGHUS TUCIMILIMHBI Y CTYIEHTOB JOJDKHBI OBITH C(HOPMUPOBAHBI:

OT®/TD/TpynoBsie Kopx srama ocBoenus
/mpodeccHoHaNbHBIE AEHCTBUS KOMITETEHITHH

IIKo OC IIT - 1.1.

Pe3ynbraTel 00y4ueHus

3HaeT OCHOBBI JuddepeHInaIbsHOro
Y MHTETPaJIbHOTO UCUHCIICHHS

3HaeT OCHOBBI JIMHEHHOHN anreOpsl u
JIMHEMHOI0 IPOrpaMMUPOBAHUs

Opranu3zanus ¥ KOHTPOJIb TEKyIIei [1Ko OC I - 1.2.
JEATEITbHOCTH CUCTEMBbI
BHYTPEHHET0 KOHTPOJIS

9KOHOMHYECKOT0 cyOheKTa

YMeer pemarh OCHOBHBIE 3a/1a4d
[MKo OCIII - 1.3. TUQPepeHIIAATEHOTO u
WHTETPAITBHOTO UCYHCICHUS

2. O0beM u MecTO IMCUMILIMHBI (MoayJisi) B crpykType OII BO

O6bem aucoumiauebl: 10 3.e. (360 ak. wacoB miam 270 actp. yacoB). B memsx miaHupoBaHus,
MIPHU pacyeTe CTPYKTYPhI TUCHUILTUHBI TPUMEHEHBI aKaIeMHUUECKHUE Yachl (aK.d.).

KonnuecTBo akageMHU4eCcKHX 4acoB, BBIACIEHHBIX HA JIGKIIMU U MPaKTUYECKHE 3aHATHA — 128
ak.y.  JlaHHas JUCHUIUIMHA YaCTUYHO peaju3yeTcs ¢ NPUMEHEHUEM JIUCTAHIIMOHHBIX
oOpazoBarenbHbix TexHoNoruit (manee — JIOT) B Cucreme IUCTaHIIMOHHOTO OOyYeHHS
Axagemun (manee - CJ1O). Marepuansl JUCHUIUIMHBI — pa3MEIIEHbI IO  aapecy
https://lms.ranepa.ru.

KonnyecTBo akajeMHYeCKMX 4acoOB, BBIIIEICHHBIX Ha CAMOCTOSITENFHYIO paboTy 0Oydaromuxcs
— 156 ak.u.

JlucuuminHa peanu3yercs ¢ MPUMEHEHUEM TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
(mamee — JIOT).

Mecto nucuumiaunsl B crpykrype OII BO:

JlucuuiianHa OTHOCUTCS K 6a30BOii YyacTh U peanusyeTcs B 1 u 2 cemecTpax.

JlocTyI K cucTeMe TMCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN OCYIIECTBISETCS KaXKIbIM
00y4aroIUMCsl CaMOCTOSITENTFHO ¢ JTIF000T0 ycTpolicTBa Ha mopTare: https://sziu-de.ranepa.ru/.
[Taposib ¥ TOTHH K TMYHOMY KaOHHETY / TPOUITIO IPEOCTABIISETCS CTYICHTY B IEKaHATe.



https://lms.ranepa.ru/

Bce dhopmbl Tekyiero KOHTpoJis, IPOBOJAUMBIE B CUCTEME AUCTAHIIMOHHOTO O0yUYeHus,
OLIEHMBAIOTCS B CUCTEME TUCTAaHIIMOHHOTO 00yueHus. JloCTyn K BHI€O U MaTepuaiaM JEeKIUN
MIPEIOCTABIISIETCS B TEUEHUE BCero cemectpa. Jloctyn K KaxaoMy BULy pabOT U KOJTUYECTBO
MIOTIBITOK HA BBINIOJHEHUE 3a/1aHUs [IPEIOCTABIISECTCS HA OTPAaHUYEHHOE BPEMsI COTTIAaCHO
periiaMeHTy AUCIUIUTHHBI, onmyoinukoBanHoMy B C/[O. [IpenonaBarens orieHuBaeT
BBINOJIHEHHBIE 00y4JaronMes padoTel He no3aHee 10 pabounx THEH mociae OKOHYaHUS CPOKa
BBITIOJTHEHMUS.

3. CopepxaHue H CTPYKTYpPa TUCHHUILINHBI (MOLYJIsI)

O6beM AMCUUILIMHB (MOays)', ak. ac. Dopma
= KonrtaktHas C TEKyLIETo
g 6ota amocTosATeNbHas padoTa KOHTDOILSL
[ HaunmenoBanune Tembl pa p
ol Bcero YCIIEBAEMOCTH,
= J | I3 |JIP| BII CII CPO MIPOMEXYTOUHOM
aTTeCTaluu>
Cemectp 1
1 BexkTops!l U onepanuu Hax 16 4% 4 |- i ) 3 T
HUMH
o, | Marpi S S R L I Y - 8 U3 Nel
OIIPEIeIUTEIH
Cucremsl JMHEWHBIX
3. | ypaBHeHHH u pasr 26 6* 6 | - - - 14 KP Ne 1
MaTPHIIBI
Ionstue GbyHKIHN. T,
4. [Ipenesn, HEIPEepBIBHOCTh 26 6* 61 - i ) 14 N3 Ne 2
5. | Mpomsmoma 26 | e |6 |- - - 14 KP Ne 2
qubdepernman GyHKIHNA
6. OyHKIMU HECKOJIBKUX B 6 6 | - i ) 20 13 Mo 3
TIEPEMECHHBIX
Koncynpranus 2
[IpoMeKYTOUHAs ATTECTAIUS] 36 OK3
Bcero: 180 32 [32]-] - - | 78
Cemectp 2
7 OneMEeHTEHI JHHEHHOTO 23 o | 6| - i ) 16 13 No 4
IPOTPaMMHUPOBAHUS
8. | Mnrerpansl 18 4* 4 | - - - 10 T
9. | Pagpr 44 10* | 10| - - - 24 KP Ne 3
OneMeHTHI TEOpUH
10. | muddepeHTIATEHBIX 52 2% [ 12| - - - 28 N3 Ne 5
YpaBHEHHI
Koncynpranus 2
ITpoMekyTOUHas aTTeCTalus’ 36 OK3
Bcero: 180 32 132 - - - 78
HToro no TUCHUILINHE 360 64 64 | - } } 156
(MonyJi):

Ipumeuanue 1- 6uovl yueOHoll OeamenvHocmu, npedycmompeHnuvle oucyuniunou (moodynem): JI — mexmum, 113 —
npakThdeckne 3aHatus, JIP — mabGoparopnas paboter, BJI —Bumeo nexummu, CII — camompoBepka, CPO —
caMocTosATeNbHas paboTa 0OyJaromerocs.

Ipumeyanue 2 - popmwi mexywezo xoumpona ycnesaemocmu: T — rectupoBanue, 113 — unauBuayansHOe 3aJaHHKE,
KP — xonTposbHas pabora.

IIpumeuanue 3 - ghopmuvl npomedxcymounoi ammecmayuu: IK3 — SK3aMEH.

*- J1OT 6 CLO.
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Conep:kanue TUCHHUILIHHBI
Tema 1. BekTopbl 1 onepanuu HaJg HUMH.
JIBymMepHOe, TpEXMEPHOE, MHOTOMEPHOE MPOCTPAHCTBO. JINHEWHBIE Ollepauy HaJl BEKTOPAMM.
CkansipHO€E ITPOU3BEIEHUE BEKTOPOB. BEKTOpHOE MPOU3BEACHUE BEKTOPOB.

Tema 2. MaTpuubl 1 ONipeeTUTeH.
Martpuus! 1 onepanuu HaJl HUMH. OnpeieTuTeNnu U ux cBoiicTBa. O0paTHas MaTpua.

Tema 3. CucreMbl JUHEHHBIX YPABHEHUH M PAHT MATPHUIbI.
®opmynsl Kpamepa. Pemenne cuctem NTMHENHHBIX ypaBHEHUN MeToioM ['aycca. Panr MaTpuiibt
U YCJIOBHE Pa3peIIMMOCTH CUCTEMBI.

Tema 4. llonsitue pynkuuu. Ilpenen, HenmpepbIBHOCTb.

OyHKIUHN, 00JIaCTh OIpeJIeNIeHus, CBOWCTBA U I'pa)MKU OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUI.
[Ipenen. Apudmernueckue cBoicTBa mpezena. HempepblBHOCTh (QYHKIMH, KIacCHPHUKALUSI
TOYEK pa3phiBa.

Tema S. IlpousBoanas u 1udpepennuan GyHKUHHA.

[TpousBogHas, e Beiuncienue. [IpenenpHble BenuuuHbl. TalOiauia MPOU3BOAHBIX OCHOBHBIX
3NeMeHTapHbIX (QyHKUMHA. Ilpou3BojgHAs CyMMbl, pasHOCTH, MPOU3BEACHUS, YACTHOTO.
[IpousBogHast cnoxHOM, ¢yHkuuu. Ilpom3Boanble BbeIcIIMX TOpsSAKoB. VccnegoBaHue
CBOWCTB (MOHOTOHHOCTB, TOUKH SKCTPEMYMA, BHITYKIIOCTh) U MOCTPOCHHUE TPadUKOB (PYHKITHUIA.
OnacTUYHOCTh (PYHKIIUU.

Tema 6. DyHKIIUM HECKOJIbKHX NEPeMEHHbIX.

Yactaele mnpousBojaHble. JuddepeHnppyeMocts (YHKIMH HECKOJBKHX  IEPEMEHHBIX.
[TpousBoguble U AuddepeHnransl BRICIIUX HOPSAKOB. DKCTPEMYMbl (YHKIMH HECKOJIbKHX
NIEPEMEHHBIX. 3aJaul ONTUMHU3ALMH. Y CIOBHBIM 3KCTPEMYM.

Tema 7. D1eMeHTHI THHEHHOT0 NPOrPAMMHPOBAHUS.
3agauyu JMHEHHOTO nMporpaMMupoBanus. ['eomerpuyeckuit Metosl. CHMILIIEKC-METOI.

Tema 8. UnTerpaJni.

Heomnpenenénuslit MHTErpall, €ro CBONCTBA, MpaBMIIa BEIUMCIICHHUS U TabJIMIIa HEOIPEIeICHHBIX
uHTerpanoB. OmnpenenéHHbId HWHTErpaj, €ro CBOWCTBA W BbIUMCICHHA. [Ipwioxenus
OIpEeeIEHHOr0 UHTETpaia K 3alayaM reOMETPUU U IKOHOMUKHU.

Tema 9. Psaabl.
Yucnosele psabl, UX cxoaumocTb. CteneHHsle panpl. Paauyc cxomumoctu. HemnpepsIBHOCTB
CYMMBI, IOWIeHHOE 1 PepeHIMpOBaHNE U UHTETPUPOBAHUE CTEIICHHOTO PSAaA.

Tema 10. DiiemeHTHI Teopuu AU PepeHIHATBHBIX YPABHEHUH.
VYpaBHEHHs ¢ pa3IeIAOMIAMUCS IIEPEMEHHBIMH, OJHOPOJAHOE YpaBHEHHE. PenieHne TMHeNHbIX
YPaBHEHMH C MOCTOSTHHBIMH KOA(PPHUIIMEHTAMH.

4. Marepuajbl TeKylIero KOHTPOJs yCIeBaeMOCTH 00y4aroIMuXcs U (PoHT OLIEeHOYHBIX
CpPeICTB MPOMEKYTOYHOI! aTTeCTAlMHU M0 JUCHHUILVIHHE (MOIYJII0)

4.1. ®opMbl 1 METOABI TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH 00y4al0IMXCH U
NMPOMEKYTOYHOM aTTeCTALNHU
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4.1.1. B xope peanuzaunuu JMCUMINIMHBI «Bbicmiasg MareMaTHKa» HCHOJb3YHOTCH

cJleyloue MeToAbl TEKYLIero KOHTPOJIsl yCIIeBaeMOCTH 00y4al0IuXCs:

— npu npoBelAeHHHM 3aHATUH JsekiuoHHoro tuma (B CHO Akanemuu): KOHTPOJb
IMOCEIIAEMOCTH 3aHATHUH;

— TIpU NMPOBEACHUU 3aHATHH MPAKTHUUECKOTo TuMa (B ayJUTOPHSIX): KOHTpOJbHas paboTa,
TECTUPOBAHHUE;

— TIpU IPOBEICHUM 3aHATHH MpPaKTUYECKOro Tuma (B AUCTAaHUMOHHON (opme): pelieHue
3ajjau BO BpeMs ceMHuHapa B (hopmate BuaeokoH(pepeHIcs3u (nanee — BKC), rectupoBanue B
¢dopmate BKC;

— TIPH 3aHATHSAX CAMOCTOSTEIBHOM pabOTOM: BBINOJHEHHWE HHIMBHIYaJbHBIX 3aJaHUH,
camocTosiTenbHas pabota oOydaromuxcs sBISETCS OJHOW W3 (hopM caMooOpa3oBaHHUA, POJb
IpernoAaBaTess NP 3TOM 3aKIIOYAETCSl B OKAa3aHUM KOHCYJIbTAaTMBHOM M HaNpaBIAIOLIECH
MTOMOIINA 00YYAIOIIIUMCS.

4.1.2. JK3aMeH MPOBOANTCS ¢ IPMMEHEHUeM CJIeYIOIINX MeTOA0B (CpelacTB):

CryneHTtam 3apaHee cOOOLIAIOTCS BOMPOCHI AJIs MOATOTOBKU K 9K3aMeHY, KOTOpble OyayT
BKJIIOYEHBI B JK3aMEHAI[MOHHBbIE OmieTsl. OOydaromemycsi JaeTcs BpeMs, HeoOXOAUMOe s
MOJITOTOBKM OTBETa Ha BONPOCHI 3K3aMEHAlMOHHOro Ouiera. IIpoBepka OTBETOB cTyneHTa
IIPOBOJUTCS B 3aBUCHUMOCTH OT (OpMBI TpPOBENEHHs HK3aMeHa (colecenoBaHUE, IMpOBEpKa
MMMCbMEHHOU pabOThI, TECTUPOBAHUE).

dopmMaT MpOBEACHUS DHK3aMEHa, a TaKKe MEeToAbl (CPeACTBa), MpPHUMEHseMble Ha
9K3aMEHE, COTJIACOBBIBAIOTCS C IEKAHATOM.

4.2. MaTtepuanbl TEKyLIero KOHTPOJIsl yCIeBaeMOCTH 00y4al0IIUXCs
IIpumepHBbIE TECTOBbIC 3aJaHUA:
1) Pemmre cuctemMy JTMHEWHBIX ypaBHEHUN:

3x,+8x,—2x;=5
—4 x,+6x,+2x,=3
S5x,+8x,—3x,=7

B otBeTe YKa)KUTC IMPOU3BCACHUC HaP’IHCHHLIX 3HAYEeHUN X1, X2, X3.
A) -0,06

B) 142,59

B) 0,10

T) 644,52

2) BeruncnuTte miomaap TPEyroibHUKa, TOCTPOEHHOTO Ha BekTopax a=(2,1,-1), b=(-2,0,-2)
A) 1,732

b)3

B) 3,316

I') 6,34

3) Beraucaure npenen no npaBuiny Jlonurans:
. 3 4 2arctgx—1
lim - g
x=0 Jarcsinx —Sx

A) 1
B) 0
B)-1
3

IIpumepbl KOHTPOJIBLHBIX padoT:



Koumponvnan paooma Nel

1. Haiitu koopaunathsl BekTopa x=(4;11) B 6asuce e,=(2;4), e,=(1;4) mpoctpanctsa R’

2. Jlawbl BekTOpwl a=i+2j+k u b=(2;1;2). Haiitu 2a + 3b, a—3b u egMHWYHBIA BEKTOp,
NEPIEeHIUKYISAPHBIA JaHHBIM BEKTOPaM.

3. C mnoMmompl0 BEKTOPHOTO TMPOU3BEACHHS BBIYHCIUTH IUIOMIA[AL TPEYTOJbHUKA C
BepimnHamu B Toukax A(3;-1;0), B(-3;6;0), C(-1;-2;3).

4. Haiitu 3HaueHue MaTpuIHOTO MHOTOWIeHA f(A), ecnu:

)=~ 43+ x -2, A:( . _41).

5. PemmTs MatpuuHOE ypaBHEHHE:
5 =2
2 4

I -3

X =
el

6. Pemmth cucreMy ypaBHEHUH NByMs crioco0amu: a) METOJOM OOpaTHOMl MaTpulibl, 0)
metogoM Kpamepa:

x,+2x,+3x,=14
3x,+2x,+x,=15
2x,+4x,+3x,=11

7. PemmTh cCUCTEMY YpaBHECHHN:

3x,+3x,—2x;+5x,=20
3x,+8x,—x;+9x,=28
4x,+2x,+x,+3x,=10

3x,+2x,+4 x;+3x,=-3

Konmponvuaa paboma Ne2
1. Haiigure npenensl GyHKIHI:
2) lim 2x7+1
r—>—2 X+ 1
4 3
6) lim 3x —4x2+1
x—1 (x -1 )
. Jx+2—V6—x
B) lim —————
x—2 x —4

.6
. sinx
r) lim ——;
x—0 sin”x

2. Uccnenyiite KyCOYHO-HENPEPHIBHYIO (PYHKIMIO Ha HENPEPBIBHOCTb, ONPENEIUTE BHUL
TOYEK pa3pblBa, CIEIANTE YEPTEK.

y=1%_1 cecaux+1
2, ecrux=1

3. 3aBUCHUMOCTb MEXIy H3IEpKKAMU IPOU3BOJACTBA y U OOBEMOM BBITYCKAEMOM
MPOIYKIIMH X BeIpakaeTcs QyHKIueH

y=10x—0,02x°
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Ompenenure cpeHUE W MpeAeTbHbIC H3ACPKKU (HA €IUHUILY TMPOIYKIIUU) MPU 00beMe
NPOAYKUUH 7 e1I.

4. Haiigute npousBoHbIC (DYHKIINA:

a) y=¢"In (sin x)
3

0) y=x 1 e mouxe x,=1
Vx

x=3t—1
B) .t
=4 —
y 51112
r) y=0)

5. Haiimure nuddepentman dy u y", ecnu y=(x’+1)

6. Haiinure HanOoJbIIIee u HauMEHbIlIEe 3HAYECHHE byHKINU
4
y=——8x—15naompeske —2,-0,5].
X

Konmponvnas paooma Ne 3
1. Uccnenyiite cXOAMMOCTh 3HAKOIIEPEMEHHOTO Ps/ia:

+

8

=
1l

2. HWcnome3ys  wuHTerpaibHelii  mpusHak — Komm, ucciemyiite — abCOMIOTHYIO
CXOAMMOCTb psJia U3 npumepa 1.

3. I/IccnenyﬁTe CXO0JUMOCTDb, BKJIrO4Yas a6COJ'IIOTHyIO, 3HAKOIICPEMCHHOI'O psaaa:

S -1
~ (

a1 nintl

P

4. IlpoBepbTe, YTO 3HAKOUYEPEIYIOLIMMCA PsI CXOAUTCSH, M BBIYUCIUTE MPUOIIKEHHOE
3HAYEHHE €r0 CYMMBI C TOUHOCTBIO J10 0,01.

-1
n3+1

AN

+ [ )
1

n

5. OHpeI[CHI/ITC paanycC U HHTCPBAJI CXOAUMOCTU CTCIICHHOTO pAda:
+00
n_n
Z n-3x
n=1

_ X
6. Paznoxure B psa Teitnopa npu xo=1 dyHKIMIO y=e

IIpumeps! HHAUBUAYAJIBHBIX 32JAHUHI:
Hnouesuoyanvnoe 3adanue Ne 1
l. B TedeHue roma Tpu pasza B MecsI Ha J1Ba CKJazla MOCTYNAOT TPHU BUJa TOBapOB.
KonngecTBo TOBapoOB, NOCTyNAKOIINX HA MEPBBIA CKJIaJ IPHU KaKI0M JOCTaBKE, IPUBE/ICHBI B
cTONOIaxX MaTPHILIbL:
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m+n 20 100
A=| 30 2n 50|,
26 34 3m
a Ha BTOPOM CKJIaJ — B CTOJIOIaX MATPHIIBI:
110 m+2n 49
A= n 25 751.
37 3n 86

HaiinuTe: a) cymmapHBIi 3aBO3 TOBapOB Ha CKJIAJbl KaXKABIH Mecsil; 0) ToJ0BOi 3aB03
TOBApOB Ha MEPBBIN CKJIAJ; B) TOJ0BOH 3aB0O3 TOBApPOB HA BTOPOH CKIIA[.
2. Haiinure matpuiry D= (AB)T - C2, eciu:

f=|n—m 3 2 B:? 2 C:2m -1
1 0 m) ' -n 47
m 5
3. Haiiaure matpunyy B =11 (47" )+ AT, rze:
n 2 =3
A=1 m 7
0 2 5
4. Pemmte MaTpuuHOE ypaBHEHHE:
b0 =2 s
X3 m+n m—n|=\ T,
-n =3 2 nem
5. Haiinnre panr matpuist:
I 2 1 m—n
D=2m 0 5 -1
4 3n 6 mxn
6. Beruucnure onpeaenuTeNI MaTPUIL;
1 6 5 n
I 1 1
A=l Moy 3 g |c=3 20 2
-3m 1) 4 ] _5’ m 0 8 m+n
1 30 -1

7. Pemute cUCTEMY JIMHEMHBIX YPaBHEHUI JIBYMs CllocobaMu:  a) 110 popMyiam
Kpamepa, 0) ¢ momorpo 0OpaTHOM MaTPHUIIHI.

x—ny+z=6
x—my+z=9
2mx—y+3nz=1

8. MccnenyiiTe Ha COBMECTHOCTb, HailiuTe olliee pelieHrne 1 OHO YaCTHOE PeLleHHe
CUCTEMBbI YPAaBHECHHM:
x1+(m+n)x2+(—4n+m)x3+3xa=10
2x1+2x2+mx3+3x4=0
x1+x2+(—n+m)x3—xa=2

NuauBuayanbHoe 3aganue Ne 2
1. Haiftu oGnacTs onpeaeneHus QyHKIHH.
2. IlpoBepuTh, ABIACTCS JIM QYHKIHS YETHON MM HEYETHOH.
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3. [IpoBeputs, ABNIsAETCS U JaHHAS (PYHKLIHS IEPUOINUECKOM.

4. Haiftu HyM QyHKIMH, T.€. pelIuTh ypaBHeHHE f{x)=0.

5.0mpenenutb, €cTb JHM aCUMOTOTHI y rpaduka paccmaTpuBaeMoil (yHKuIHU
(BepTHKaJIbHBIC, TOPU3OHTAIBHBIEC WIIM HAKIIOHHBIE).

6.BorunicnuTh TEpBYIO IMPOW3BOJAHYIO, HAWTH CTAllMOHApHBIE TOYKH, MPOMEXYTKU
MOHOTOHHOCTH M UCCIIEI0OBATh TOUKH, B KOTOPBIX ITPOMU3BOIHAS HE CYIIECTBYET.

7. BblYUCANTD BTOPYIO MPOU3BOJHYIO, HCCIEN0BaTh (YHKIMIO Ha BBITYKIOCTh, HAWTH
TOYKH TIeperuda.

8. Jlns mepBoi GYyHKIMM: Ha MWUIMMETPOBOM OyMare TMOCTPOUTh Trpaduk
UCCIIeIOBAaHHON (yHKIMH, BBIOpaB MacmITad AJMHBI OTPE3KOB OCEH JEKapTOBOM CHCTEMBI
KOOpJMHAT U3 COOOpa’keHUM aJeKBATHOTO MOCTpoeHus rpaduka. [IpoBeputs ¢ MOMOIIBIO
KOMIBIOTEPHBIX IPOTPaMM MOCTPOCHHBIN rpauk.

s BTOpOM (DyHKUMHU: MOCTPOUTH €€ IrpaduK ¢ MOMOIIBIO KOMITBIOTEPHBIX CPEJCTB,
pacriedyaraTh MOJy4YeHHbIH rpa)uk BMECTe C YHPaBISIOMEH CTPOKOM, HEOOXOIUMOM ISl €ro

noctpoeHus. PaccmMotpeTh pyHKIMHU:
1 1
y=2xco82x,y=x+2——F——
x+1 x
Hnouesuodyanwvnoe 3adanue Ne 3
B kaxxoM BapuaHTe JaHa cucTeMa JABYX YPaBHEHHH ¢ JBYMsI HEU3BECTHBIMH, HAIIPUMeED:

[rg(:c_r +0.4)=2x"

1[].6.\': +2y°=Lx,y>0

1. TlpeacraBbTe KaI0€ U3 JAHHBIX B CUCTEME ypaBHEHHIl B BUE f X, y|=0

2. Hna dyskuun z=f (x, y]HaﬁI{HTe YaCTHBIC IPOM3BOJHBIE [0 2-r0 MOpsAJKa
BKJIFOUUTENIBHO, a TAK)KE CMEIIAHHYIO IIPOM3BOAHYIO 2-T0 MOPAIKA.

3. Hccnenyiite QyHKIMIO HA SKCTPEMYM.

4. Vcnonn3yst Excel, HaiimuTe pemieHHe cHCTEMbl HEMWHEHHBIX YpaBHEHHH H3 ABYX
naHHbIX QyHkoui. J{ns atoro:

4.1. Ilepenumute AaHHyl0 cucTeMy ypaBHeHudt B Excel, ucmonb3ys «ecmaska —

VpasHeHue»
4.2. Ilpeobpa3yiiTe cucteMy ypaBHEHUN K BHILY:
y=q(x)
y=r(x)

u 3anummre cuctemy B Excel.

4.3. Haiiaure rpaduueck Bce KOPHU YpaBHEHHUS, C IOMOIIBIO «8CMABKA — OUACPAMMbL —
MOYEUHAs — MOYEYHASA C 2NIAOKUMU KPUBLIMU

IIpy HEoOXOIMMOCTH H3MEHUTE MAacCIITad KOOPIMHATHBIX OCEH, yJaJuTe JHUIIHUE
nannbie. I'paduk 1omkeH ObITh HATIISITHBIM.

4.4. HalinuTe pelieHne CUCTEMbl YpPaBHEHUH ¢ MOMOUIbIO «/[annble —Ilouck pewienus».

Hunousuoyanvnoe 3a0anue N 4
1. ITycTh mATH MPOE3IHBIX YYACTKOB JKEJIE3HOM JOPOTH MOTYT OOCITYKHBATh JIOKOMOTHBEI
ISATH pa3IuuHbIX THUNOB. M3BecTeH noxox c; (i, j =1, 2,... 5), moay4yaeMblil Ipyu Ha3HAYEHUHU
JIOKOMOTHBA THIA i Ha y4actok j (marpuna C ). TpeOyercss HAWTH Takoe pacmperesieHHe
JIOKOMOTHUBOB I10 y4acTKaM, KOTOPOe 00eCcTIeYuT MaKCUMAaJIbHbIN TOXO/I.

[Tpumep MaTpUIlBl JUIsl JAHHOTO 3a/1aHus:
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5 614 613
6 126 914
108 5 510
§ 510129
.13 6 11 1013)

2. Pemmre 3amady JABYXKPUTEpUAIbHOM  ONTHMHU3ALMM  3aJa4d  JIMHEWHOIO
nporpammupoBanus (3JII1) meTogoM nocnenoBaTeNnbHBIX YCTYIIOK I'pad)udecKuM criocoOoMm.

Makcumusupyiite neneByro ¢yuakuuio F(x) = {fi = 2x; + 5x5; £, = 4pixy +10x,} mpm
CIIEYIOIINUX OTPaHUYCHUSX:

3X1 + X2 S 10p2

XX < 60

X2 < 3p;

x> 0, x>0

YcTynka 1o MmepBOMY KPUTEPHIO COCTaBISCT 2p; % OT €ro ONTHUMAJIbLHOTO 3HAYCHHS.
Kputepuu nponymepoBaHbl B IOpsKE yObIBAaHUS BAXKHOCTH.

Hapamempeol p, p2, ps 07151 KAxscO020 CMYOeHMA ONPEOeIsIOMCs KAK
D1 - KOnuuecmao 6yKe 8 NOIHOM UMeHU CmyoeHma

P2 - Konuuecmao 6yKe 6 NOIHOM UMeHU OMmyd CImyoeHma

D3 - Konudecmao 0yK8 6 hamunuu cmyoenma

Hnoueudyanvnoe 3aoanue Ne 5

o —2x
1. TIpoBepeTe, urto dynkmms V =Ce SBIISICTCS. UHTETPajioM (pEeLIeHneM) TaHHOTO
nuddepeHInaibHOro ypaBHEHUS:

y+2y=0
y=C,x+C X

2. [IpoBepbTe, uTO NaHHAsA QYHKIHS ! 2 SBJISIETCS UHTETPAJIOM (peIieHreM)

JTaHHOTO MU(PepeHIINATBHOTO YPaBHEHHS:
2 r !
Xy =2xy+2y=0
3. Haiiaure oOumii unrerpan nuddepeHanbHoro ypaBHeHUS:
s py = ;:':.1‘:

4. Haiimure dvacTtHbli uHTerpan auddepeHINaTIbHOIO YpPaBHEHUS, YAOBICTBOPSIOLINMA

YKa3aHHOMY Ha4aJbHOMY YCIIOBHIO:
(py+ pax)y =psy npu y(0) = 1.

5. Haiigute dacTHblii uHTerpan auddepeHaibHOr0 YpaBHEHHS, YAOBIETBOPSIOLINI
YKa3aHHOMY Ha4aJIbHOMY yCIIOBHIO:

y de+ctg x dy=0; y % =-1.

6. Haiigure oOmmiAi wWHTErpanm JMHEHHOTO  AU(GQGEPeHIMAIFHOTO  YpaBHEHHS
MIEpBOTO TOPSIKA:

y—y ctgx=sinx
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OueHoYHBbIE CpPeICTBA AJ1 IPOMEKYTOUYHOM aTTecTalun

4.3.1. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHMEM 3TANOB UX (DOPMHPOBAHUS B NpoLecce
OCBOCHHS 00pa30BaTEJILHOM IPOrPaMMBbI

Ko xomnerennun

Kop sTama
HaumenoBanue
OCBOECHMUS
KOMIIETEHIINH
KOMIIETCHIINH

HaumenoBanue 3Tamna
OCBOEHHS KOMIIETSCHIINHU

HpI/IMeHﬂeT THUIIOBBIC MCTOOUKHN

IIKoOCIII - 1.1. | ¥ >KOHOMHKO-MaTeMaTHYECKHUE

METOAbI U MOACIIN

T'otoBut HUCXOIHYIO
HH@OpMALIMIO 1JI1 INPOBECACHUA
CrocoOHOCTh I/ICHOJ‘IL?»OBan Ko OC 11I - 1.2. oa él:{ eI;oBH A mfxasaieneﬁ
METOJIbI BBICILIEH
ITKo OC III-1 A
MaTeMaTUuKA Uil PELICHUs ACATCIIBHOCTH OpraHu3aiin
MPUKIAIHBIX 3a7a4 TOTOBHT JAHHELE,
HEOOXOIMMBIE JIS pacueTa
I[IKo OCIII - 1.3. | counanbHO-3KOHOMUYECKUX
noKa3arejieil 1eITeIbHOCTA
XO3AUCTBYIOIX CYOBEKTOB
Oran 0cBOSHHSI KOMIETEHITHH IToxasarens oLeHUBaHUS Kputepmnii onieHuBaHUS

I[MKo OCIII - 1.1.

Croco6HOCTh HCIO0JIL30BaTh
METOJBI JTUHCHHOW anreOphl s
peIICHHs IPUKJIAIHBIX 33134

Brnaneer MeTOJaMU JIMHENHOH
anreOpsl

IIPUKJIAJHBIX 3a0a49

CHOCO6HOCTB HCITIOJIB30BaThH Bﬂa;:[eeT METOAaMU J'II/IHCﬁHOFO
MCTOIbI HHHeﬁHOFO IIpOorpaMMHUPOBAHHU A
[IKo OC III - 1.2. A porpaMMup
[IPOTPAMMHUPOBAHMSL JUIsl PELICHUS
HpI/IKJ'Ia,Z[HLIX 3aga4
CHOCO6HOCTB HNCITIOJIb30BaThH BnaneeT METOAaMU
MECTObI %1 CPCHIIUAJIBHOT'O 151 CPCHIIMAJIBHOI'O UCUHUCJIICHUA
1Ko OC III - 1.3. A Aupdepeny Anddepery
HNCUYUCIICHUA JJI peHIeHI/ISI

4.3.2. Tunosble OLEHOYHBbIE CPEACTBA

IIpumepHbIii 3x3aMeHaMOHHBII OMieT 1 cemecTpa:
1. [IponsBoaHas CIOKHON (QYHKIMU.
2. DKcTpeMyMbl (DYHKIIUH IBYX TE€PEMEHHBIX.

3. Haiinure 3HaueHne MaTpuuHOro MHorowieHa f(A), ecnu

f(x)=3x’2x*+x -1, rme 4=

1 3
0 -2

4. C TIOMOIIBIO BEKTOPHOTO IPOM3BEACHHUS BBIYMCIHTH IUIOIIATL TPEYTOJbHUKA C
BepirHaMu B Toukax A(5;-1;-2), B(-1;2;3), C(-5;-6:4).

5. Uccnenyiite KycOYHO-HENPEPHIBHYIO (DYHKIIMIO HA HENTPEPBIBHOCTD, ONPEEITUTE BU
TOYEK Pa3pbIBa, CACIANTE YEPTEXK.

2
1—x", ecrux<0

y=

6. Haiinure y’, ecnmu y=x

x+2,eciux>0

cos3x
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IIpumepHBbIii 3K3aMeHAUMOHHBIN OMJIeT 2 ceMecTpa:
1. ITocTaHoBKa 3a7a4yl TUHEHHOTO MTPOrpaMMHUPOBAHUS (TPAHCIOPTHOM 3a/1aun)
2. ®opmyna Herotona-Jleitoanma
3. Beruncaute uHTErpa:

f(2x3+6cosx)dx

4. Onpenenute 0071aCTh CXOAUMOCTH Ps/IA:
2 3 n
X X X
I+x+—+—+.. +—+...
2 n
_ 2

5. IlpoBepbre, uTO pgaHHAs QYHKIUSA Y= Cl X+ C2 X SBJISICTCSI  MHTETPaioM

(pemenreM) nanHoro AuddepeHnnanIbHOro ypaBHEHHS:

x%/—ny42y:0

Tunosbie Bompocsl Aj1 NOATOTOBKH K 3K3aMeHYy B 1 cemecTtpe:

1. Bexropsl, IMHEWHBIE ONIEPALIMY HAJI HUIMH U UX CBOMCTBA.

2. JluneiiHoe (BEKTOpPHOE) MPOCTPAHCTBO, €ro 0azuc u pa3MepHOcTb. KoopauHatel BeKTOpa B
nanHoM 6Oasuce. [lepexon k HoBoMy Gasucy.

3. Anuna (MOIyJib) BEKTOpA.

4. YT0a MeX1y BEKTOPAMHU.

5. IIpoekuus BEKTOpa Ha BEKTOP.

6. Koopaunatel BekTopa, 3aJaHHOTO TOYKaMHU.

7. YcnoBre KOJUIMHEApHOCTH (MapaslyieIbHOCTH) BEKTOPOB.

8. YcinoBue paBeHCTBa BEKTOPOB.

9. YcioBue neprneHauKyIspHOCTH BEKTOPOB.

10. YcnoBue KOMIUTAHAPHOCTH BEKTOPOB.

11. CkansipHoe npou3BeJIeHHEe BEKTOPOB (OIpeIe/ieHNE U CBOUCTBA).

12. BekTopHOE IpOU3BECHUE BEKTOPOB (OMPEICIICHIE U CBOMCTBA).

13. CmemaHHO€E MTPOU3BEICHNUE BEKTOPOB (OIIpeIe/ieHNE U CBOWCTBA).

14. IlpunoxeHust BEKTOPHOU anreopsl.

15. Matpuiibl 1 ux Bubl. JleicTBUSL HaJ MaTpULIAMHU U UX CBOWCTBA.

16. Ompenenutrenu u uX cBoOHcTBA. Pa3nokeHue onpenenurens MO AJIEMEHTaM CTPOKU
(cTonbma).

17. OOpatrnas martpuiia, YyCIOBUA €€ CylnecTBoBaHMs. IIpaBwia BBIYUCICHHUS OOpaTHOM
MaTpPHULIBI.

18. TlonsiTst Ga3MCHOTO MHHOpAa M paHra MAaTPHUIBl. DJIEMEHTAapHBIC MPeoOpa3oBaHUS Haj
cTpokamu (ctonduamu) MaTpulisl. Teopema o paHre MaTpHIIbI.

19. Cuctemsl muHelHbIX anredpandeckux ypaBHeHui (CJIAY). OCHOBHBIE OIIpe/IeIeHHUS.

20. Pemenune CJIAY ¢ nomoipto 00paTHONW MaTpHIIbI.

21. Metoxa Kpamepa pemenus CJIAY.

22. Metop I'aycca pewenus CJIAY.

23. O6mee pemenue CJIAY.

24. Opnopoansie CJIAY 1 MeTolbl UX pELICHMUS.

25. ®yHkuuu, o01acTh ONpeesieHus, CBOWCTBA U TpauKH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.
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26. Ilpenen, apudmernueckue CBOWCTBa Tmpejena. PackpeITHe HEONPEACICHHOCTEH TMpHU
BBIUYHCJIEHUH NIPENIETIOB.

27. HenpepbIBHOCTh (PYHKIIMHU, KJIACCUPHUKAIUSA TOUEK pPa3phbIBa.

28. IlponsBoanas u ee BeiuucieHue. Ilpenenbuple BEITUUNHBIL.

29. Tabnu1a Mporu3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI.

30. IIpousBonHas cymma, pa3HOCTH, IPOU3BEIEHUS U YACTHOTO.

31. IlpousBoaHas CIOXKHOU QYHKIIUH.

32. IIpou3BOAHBIE BBICIINX MOPSAIKOB.

33. UccnenoBanue CBOMCTB (MOHOTOHHOCTb, TOUKH 3KCTPEMYMA, BBIMYKJIOCTb) U MOCTPOEHHE
rpaduKoB QyHKITHA.

34. DnacTUYHOCTH QYHKITHH.

35. YacTHbIE IPOU3BOIHBIE.

36. luddepennupyeMocts PyHKITMH HECKOIBKUX TIEPEMEHHBIX.

37. IIpousBoansie U nudhepeHranbl BHICIINX TOPSIKOB.

38. DKcTpeMyMbl (DYHKIIMI HECKOJIBKUX TIEPEMEHHBIX.

39. 3agaun ONTHMHU3ALNH.

40. Y cI0BHBIN SKCTPEMYM.

Tunosbie BONpockl AJ1s1 NOATOTOBKH K 3K3aMeHy BO 2 cemecTpe:

. 3aJ1a4M JJMHEHHOTr O IPOrpaMMHUPOBAHUS.

. 'eomeTpuueckuii MeTO/I.

. CumInekc-MeToI.

. [lonsiTue nepBooOpazHOi QYHKITHH.

. HeonpeneneHHsbIil MHTETpa, ero CBOMCTBA.

. [IpaBuiia BeIUMCIIEHNUS HEONPEEIIEHHOT0 HHTEerpaia. Tabiuia HeolpeieIeHHbIX UHTErPajioB.
. Onpenenennsblil uaTerpai. Ero cBoiicTsa.

. ®opmyna HeroTona-JleiiOHuna. Beruncienue onpeneaeHHbIX HHTErPaoB.

9. IlpunoxeHus oNpeAeseHHOro HHTErpala K 3alayaM TeéOMETPUU U SKOHOMUKH.

10. YncnoBeie psAlbl U UX CXOIUMOCTb.

11. Crenennblie psbl.

12. Pagnyc cXOQUMOCTH CTENIEHHOTO psija.

13. HenpepbIBHOCTb CYMMBI psifa, MNOWIeHHOEe AudQepeHnrpoBaHNe W WHTETPUPOBAHUE
CTENIEHHOTO Psa.

14. TuddepennnanbHoe ypaBHEeHHE -0 TOPsIKA ¢ pa3aeSIOUMMUCS IePEMEHHBIMU.

15. Omnopoanoe nuddepeHnmranbHoe ypaBHEHHE.

16. Iuddepennnanbabie ypaBHEHHs 2-T0 MOPsAKa ¢ TOCTOSHHBIMU KO3 (QUITMEHTaMH.

03N N KW

IkaJsa oneHUBaHUA
MakcumMaJjibHO B ceMecTpe CTYJICHT MOXeT Ha0paTh 60 GaioB.
3a sx3ameH - 40 Oamos.

ITo uToram cemectpa + 3K3aMeH:

KoandecTBo 0a/1710B Onenka
NPONHUCHLI0 OyxBOW
96-100 OTJINYHO A
86-95 OTJINYHO B
71-85 XOPOIIO C
61-70 XOPOIIO D
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51-60 YIOBIETBOPHUTEIHHO E
0-50 HEYIOBJICTBOPUTEIHHO EX

3a ceMecTp MUHUMAJIBHOE KOJIMYECTBO OAJUIOB I JOIMycKa K 3k3aMeHy - 30 6amrmoB. OnHako,
eclii  CTylIeHT HaOpan MeHee 29 0aioB, TO TPENOAaBaTeNb BBI3bIBACT CTYACHTa Ha
MpeBapUTENbHYI0 Oecely Mo TeMaM JUCIMILTUHBI U TI0 HTOTaM Oece/bl MPUHUMAET PEIIeHUE O
BO3MOKHOM JIOIYCKE TaKOTO CTY/ICHTA K cljaue 3K3aMeHa 10 AUCIUTUTNHE.

Buasbi padoT u pekoMeHnayemble 0aJbl B 1 cemecTpe:

Koumponwvnwie pabomot.

1. KonrponbHas pabora Ne 1 "Bekropnas u nunelinas anreopa” - 10 6amion

2. KontponpHas padora Ne 2 "Maremarndeckuii aHanu3 (QyHKIUH OJHON mepemeHHOU" - 10
6asoB

Hnoueuodyanwvnvle 3a0anus.

3. UanuBunyansHoe 3aganue Ne 1 "JIlunelinas anredpa" - 12 6amios

4. NanuBuayansHoe 3aganue Ne 2 "MccnenoBanue GyHKUIMHU U TOCTpoeHHE Tpaduka’ - § Oansios
5. UanuBunyansHoe 3aaanue Ne 3 "OyHKIMN HECKOJIBKUX TIEpeMeHHBIX" - 12 6auioB

Hoowpumenvnwvie dannot.
6. ITocemenue 3ansTuii B cemectpe - 8 6amon (0.25 Gamna 3a 2 akaJieMUYECKUX Yaca JIEKIUN U
MIPAKTUYECKUX 3aHATHI)

Buasbl padoT 1 pekoMeHayeMble 0aJJIbI BO 2 ceMecTpe:
Konmponvuvie padomoi:
1. KorrposnpHas padota Ne 3 "Psaapr" - 13 Gamios

Hnoueuoyanvuoie 3a0anusn:

2. NanuBuayansHoe 3aganue Ne 4 "DneMeHTbl TUHEHHOTO porpaMMupoBanus” - 12 6amioB

3. UnauBuayanbHoe 3aganue Ne 5 "DnemeHTsl Teopuu nudepeHnranbHbIX ypaBHeHui" - 12
6asoB

Tecmuposanue:

4. Tecr no Teme "Unrerpanst” - 15 Gannos

Hoowpumenvnwvie dannot.

5. Tlocemenue 3ansTrii B cemectpe - 8 6amon (0.25 Gamna 3a 2 akaJieMUYECKUX Yaca JIEKIUN U
MIPAKTUYECKUX 3aHATHI)

4.4. MeToanueckne MaTepPUAJIbI ISl IPOMEKYTOYHOM aTTeCTAlMU

®opMoii TPOMEKYTOYHOTO KOHTPOJISI MOCJIe M3YyYeHUs AMCHUUIUIMHBI B KaXKIOM CEMEeCTpe
SIBIIIETCSL DK3aMEH B MUChMEHHOU (popme. [l MOATOTOBKU K SK3aMEHY HEO0OXOIUMO JETALHO
O3HAKOMHTHCA C PEKOMEHIOBAHHOM JHUTEpaTypod, MOBTOPUTH MaTepuan BCeX MPEeIbIIyIIuX
MPAKTHYECKUX 3aHATHH u Jeknuil. CreayeT COCTaBUTh CIHCOK BOMPOCOB, TPEOYIOIMINUX
JIOTIOJIHUTENIBHOTO Pa3bsICHEHHUs] MPENoAaBaTeieM Ha KOHCYJbTAllMM Tepel] MPOMeEKYTOUHOM
aTTeCTalUEN.

Jlis  ycrnemHoro yCBOGHMS JUCHMIUIMHBI  00ydYaroIieMycsi HEOOXOAUMO PperyjsipHO
3aHUMATBCS CaAMOCTOSITENILHOM pa0oToil: ayauTopHOW W BHeayauTopHou. OOyuaromuiics
JOJDKeH MpopadaThiBaTh TEMbl JIGKIIMOHHBIX 3aHITUHA, 3aHUMAasChb C KOHCIEKTOM JIEKIMH U
COOTBETCTBYIOIIMMHU TJIaBaMU PEKOMEHJOBAaHHOW mureparypbl. Jlns oTpaboTKu yMeHHS
pemieHust 3amad HeoOXOIMMO PETYJISIPHO peliaTh JOMOJHUTENbHBIE (HE pa30oupaeMble Ha
3aHSATUSX ) 3a7a4H.
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CrynenTam 3apaHee cooOIal0TCst BOMPOCHI JIJIsl TOATOTOBKU K IK3aMeHY, KOTOpbIe OyayT
BKJIIOUEHBI B DK3aMEHAI[MOHHbIE OUIEThl. DK3aMEeH MPOBOJIUTCS MO MPaBUIaM, COTJIACOBAHHBIM C
nexkanaroM. OOyyaromeMycst 1aeTcst BpeMs, HeoOX0MMOe IS TIOATOTOBKH OTBETa Ha BOTIPOCHI
dK3aMeHalMOHHOTO Omiera. [IpoBepka OTBETOB CTyACHTa TPOBOAUTCS B 3aBUCHMOCTH OT (hOPMBI
MPOBEACHUS dK3aMeHa (codeceoBaHue, MPOBEPKA MUCbMEHHOW pabOTHI, TECTUPOBAHHUE).

dopmaTr TpoBeNEHHS OK3aMEHa, a TakKe MeTonbl (CpelacTBa), MpHUMEHsSEMble Ha
9K3aMEHE, COTJIACOBBIBAIOTCS C IEKAHATOM.

5. Meroanyeckue yKa3aHus I 00y4alOUIUXCS M0 OCBOEHUIO JUCIHUIIIHHBI

5.1. Meronuueckue ykKa3zaHHs IO CaMOCTOSITEIbHOM TOATOTOBKE K 3aHITHSAM

HPAKTHYECKOTO (CEMUHAPCKOT0) THIIA':

Ne /it HanmMenoBanue TeMbl Ykazanust
1 Bexkrops!l 1 onepauuu Hag HUMU Kpemep H.III. Tnasa 4, § 4.5.
) P pait A Kmrommn B.JI. Pazmensr 11
Kpemep H.ILL. I'naBa 4, § 4.1, § 4.2.
2. Marpuupt 1 onpeaeiuTenn Kimromun B.JI. Paspensr [ u 111
3 CucTteMbl TUHEWHBIX YPaBHEHUH U paHT Kpemep H.III. I'naBa 4, § 4.3.
) MaTpHULbI Kiromma B.JI. Pasnen 1
Kpemep H.III. I'nara 2, § 2.3.
4. [Moustue yukiwu. Ipeaesn, HeMPEPHIBHOCTD Ko B.JLPaszen IV
Kpemep H.ILL. I'naBa 5, § 5.4, § 5.5.
5. IIponsBoaHas u quddepernnan GyHKIHNA Kntoummn BL Paznen V
6 DYHKIINY HECKOJIBKUX MEPEMEHHBIX Kpemep H.III. Taasa 5, § 3.10,§ 5..11
) YHKIL P Kirommn B.JI. Paznen VII
7. DyIeMEeHTHI JIMHEHHOTO MPOTPaMMHUPOBAHUS Kpemep H.III. 'maBa 9, § 9.1 -§9..3
Kpemep H.III. I'naBa 6, § 6.1 - § 6..6
8. Wurerpanbi Kimromun B.JI. Pa3znen VI
Kpemep H.ILIL. I'naBa 6, § 6.11, § 6..12
o Papt Kirommun B.JIL Pazgen IX
10 DneMeHTHI Teopuu Tud GepeHITMATHHBIX Kpemep H.ILI. I'naBa 6, § 6.8, § 6..9
) YpaBHEHHH Kirommua B.JI. Pasznmen VIII
5.2. MGTO)II/I‘-IGCKI/IC PEKOMCHAAMH 11O IMOAT'OTOBKE K KOHTPOJIbHBIM pa60TaM:
Ne /ot HanMeHoBaHHE TEMBI YkazaHus
1 BexkTops! 1 onepanuu HaJl HUMU Kpemep HLIIL ['nasa 4, § 4.5.
) Kimromnn B.JI.Pazpenst 11
Kpemep H.III. T'naBa 4, § 4.1, § 4.2.
2. Matpuuet i onpepemrem Kiromun B.JI. Paznensr [ u 111
3 CucTeMbl THHEWHBIX YPaBHEHUH U paHT MaTPHIIBI Kpemep H.HI. T'nasa 4, § 4.3.
: Kimromma B.JI. Pa3zgen I
Kpemep H.III. I'naBa 2, § 2.3.
4. Honstue Gynkiwm. [peaen, HeMpepbEIBHOCTH Ko BJLPasnen IV
Kpemep H.III. T'naBa 5, § 5.4, § 5.5.
5. IpousBoanas u quddepernuan GyHKIUA Krrormms B Paszen V
6 DYHKIIMY HECKOJIBKUX NIEPEMEHHBIX Kpemep H.II T nasa 3, § 3.10, § 5..11
: Kimrommna B.JI. Pazgen VII
7. DJIeMEHTBI IMHEHHOTO POrPaMMUPOBAHHSI Kpemep H.III. T'naBa 9, § 9.1 - § 9.3
Kpemep H.ILI. I'maBa 6, § 6.1 - § 6..6
8. | Murerpa Kmommn B.JL. Pasgen VI

'B pasnenax 5.1 - 5.3 cCBUIKM JaHBI HA YYCOHHUKH:
Kpemep H.II. Marematnka st 3KOHOMHCTOB: OT apudmernku g0 skoHoMerpuku / H. III. Kpemep,
b. A. Ilytko, Y. M. Tpummn; mox obmeit penaxmmeit H. 1. Kpemepa. — 4-e n3n., nepepa0. u gorn. — MockBsa:
MznarenscrBo KOpaiit, 2019. — 724 c.
Kirommn B. JI. Beiciias Mmatemartuka Jijisi 9koHOMUCTOB. — MockBa: M3aarensctBo IOpaiit, 2019. — 412 c.
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Kpemep H.ILI. I'maBa 6, § 6.11, § 6..12

9. Pt Kimrommma B.JI. Paznen IX
10 OjeMeHTHI Teopun AU PepeHITNATBHBIX Kpemep H.III. I'naBa 6, § 6.8, § 6..9
" | ypaBHeHu# Knromun B.JI. Paznen VIII
5.3. MGTO,Z[I/I‘ICCKI/IG PECKOMCHAAMWHU T10 BBIITOJIHCHHUIO TCCTOBBIX SaﬂaHHﬁl
Ne /o HanMeHoBaHUE TEMBI YkazaHus
1 BexTops! 1 onepanuu HaJl HUMU Kpemep H.III. Tnasa 4, § 4.5.
: P pan A Kimrommmua B.JI.Pazgensr 11
Kpemep H.III. I'naBa 4, § 4.1, § 4.2.
2. Marpuuet u onpeneiure Kimrommmn B.JI. Pasnensr I u 111
3 CucteMbl TUHEHHBIX YPAaBHEHUI U PAHT MATPHUIIBI Kpemep H.III. Tnasa 4, § 4.3.
) Knromun B.JI. Paznen [
Kpemep H.ILI. I'naBa 2, § 2.3.
4. Ionstue gynkiun. Ipexen, HempepbIBHOCTH Koot BJL Pazxen IV
Kpemep H.III. I'naBa 5, § 5.4, § 5.5.
5. [IpowusBoaHas u quddepernman GyHKIHA Ko BL Pasnen V
6 DyHKINHA HECKOJIBKUX IEPEMEHHBIX Kpemep H.III. Tnasa 5, § 3.10, § 5..11
: b P Kmiommn B.JL Pasgen VII
7. DJIeMEHTBI INHEHHOTO MTPOrpaMMUPOBAHHUS Kpemep H.III. IT'maBa 9, § 9.1 - § 9..3
Kpemep H.II. I'naBa 6, § 6.1 - § 6..6
8. | Murerpas Kimoumn B.J1. Paspen VI
Kpemep H.ILI. I'maBa 6, § 6.11, § 6..12
9. | Pam Kmounn B.JI. Pasgen IX
10 OJeMeHTHI Teopun AU PepeHIINATBHBIX Kpemep H.III. I'naBa 6, § 6.8, § 6..9

ypaBHEHHUH

Kirommn B.JI. Paznen VIII




1)

2)

3)

4)

S)

6)

1)

2)

3)
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6. YueOHas uTEpaTypa u pecypchbl HHPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
"HHTepHeT", BK/II0OYas NlepeYeHb Y4eOHO-MeTOAHYEeCKOro odecnevyeHust AJs
CaMOCTOSAITE/IbHOM padoThI 00y4arOIMXCH M0 JMCHHUIINHE (MOLYJII0)

6.1. OcHoBHas JuTepaTypa
Kirommun, B. JI. Beicmias maTematuka Jist 5KOHOMUCTOB @ yueOHoe mocobue s By30B / B.
JI. KimommmH. — 2-€ u3a., ucnp. u aon. — Mocksa : U3natensctBo IOpaiit, 2020. — 412 c.
— (Bricmiee o6paszoBanue). — ISBN 978-5-534-08689-8. — Tekct : anektponHsiit // DbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/449848 (nata obpamenus: 17.03.2021).
Kimrommmn, B. JI. Beicimas matematuka aiisi SKOHOMHCTOB. 3ajadd, TECThI, YIPAXKHEHUS :
y4eOHUK U MpakTUKyM a7 By30B / B. JI. Kimtomms. — 5-e u3z., nepepab. u gomn. — MockBa :
WznarensctBo HOpaiit, 2020. — 165 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
03124-9. — Tekcr : oanektponnbii //  OBC HOpaiitr [caiit] — URL:
https://urait.ru/bcode/449849 (nara obpamenus: 17.03.2021).
Kpacc, M. C. MartemaTnka B 9KOHOMHKE: MAaTeMaTHIECKUE METOIbI U MOJICITH : YICOHUK IS
6akanaBpoB / M. C. Kpacc, b. II. Uynpsinos ; orBeTcTBeHHBIN penaktop M. C. Kpacc. — 2-¢
u3a., ucnp. U gom. — MockBa : WznarensctBo HOpaiit, 2019. — 541 c¢. — (Bricmiee
obpaszoBanmue). — ISBN 978-5-9916-3138-9. — Tekct : anextponHsiit / IbC KOpaiit [caiiT].
— URL: https://urait.ru/bcode/426162 (nata obpamenus: 17.03.2021).
Kpemep, H. III. MaTtematuka sl 3KOHOMHUCTOB: OT apU(PMETHKH 0 IKOHOMETPUKH. Y 4eOHO-
CIpaBOYHOE Mocobue : A akagemudeckoro 6akanaspuara / H. 111. Kpemep, b. A. ITytko, U.
M. Tpummn ; non obmieit pemakuumeit H. . Kpemepa. — 4-e u3a., mepepab. u mom. —
Mocksa : UznarensctBo FOpaiit, 2019. — 724 c¢. — (bakanaBp. AkaneMHYecKHil Kypc). —
ISBN 978-5-9916-3680-3. — Tekct : anekrponnbiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/425064 (nata obpamenus: 17.03.2021).
Marematuka Ui SKOHOMHCTOB : Y4eOHHK Juis akajgemuueckoro OakamaBpuara / O. B.
Tarapuukos [u ap.] ; mox obmeit peaakmueit O. B. TatapuukoBa. — Mocksa : U3narenscTBo
HOpaiit, 2019. — 593 c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-9916-4847-9.
— Texcer : anextponnsiit // DbC HOpaiit [caitt]. — URL: https://urait.ru/bcode/426100 (mata
obpamenus: 17.03.2021).
MaremaTrka g dKOHOMHCTOB. [IpakTHkyMm : ydeOHOe TOcoOHe /sl aKaJIeMHUYeCKOTO
6akanaBpuata / O. B. Tatapuukos [u ap.] ; mox obmeit penakuueit O. B. TarapHukoBa. —
Mocksa : UznarensctBo FOpaiit, 2019. — 285 c¢. — (bakanaBp. AkameMHuecKkuii Kypc). —
ISBN 978-5-9916-8868-0. — Tekct : anekrponnbiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/432912 (mata obpamenus: 17.03.2021).

6.2. JdomosiHuTe/ILHAS JIUTEPATypa

Briciias mMaremaTuka Ui SKOHOMHUYECcKoro OakamaBpuara B 3 4. Yacte | : y4ueOHUK U
npakTukyMm st By3oB / mojn penakumeit H. I1I. Kpemepa. — 5-e¢ usn., mepepab. u mom. —
Mockga : U3natensctBo FOpaiit, 2020. — 276 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-05820-8. — Tekct : onexktponasidi // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452112 (nara obpamenus: 17.03.2021).

Bricmias maremaTuka Uis SKOHOMHUYeckoro OakanaBpuara B 3 4. Yacte 2 : yueOHUK U
NpakTUKyM i By3oB / mox penakuumeit H. II. Kpemepa. — 5-e u3a., nepepab. u gom. —
Mocksa : UznatensctBo FOpaiit, 2020. — 241 ¢. — (Bricmee o6pa3oBanue). — [ISBN 978-5-
534-05822-2. — Tekctr : onektponuwnii // DOBbC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/452113 (mata obpamenus: 17.03.2021).

Bricmias mMaremaTuka Ui SKOHOMHUYECKOro OakanmaBpuara B 3 4. Yacte 3 : y4eOHUK U
npakTukyMm st By3oB / moja penakumeit H. I1I. Kpemepa. — 5-e¢ usn., mepepab. u mom. —
Mockga : U3natensctBo FOpaiit, 2020. — 418 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-05823-9. — Tekct : onexktponasidi // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452114 (nara obpamenus: 17.03.2021).
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4) Kpacc, M. C. MartemaTnka B 9JKOHOMHKE: MAaTeMaTHYECKUE METOABI U MOJICIH : YICOHUK IS
cpennero mpodeccuonansHoro obpazoBanus / M. C. Kpacc, b. Il. UynpeiHOB ; mox
penakuueir M. C. Kpacca. — 2-e uzn., ucnp. u ngon. — Mocksa : MznarensctBo IOpaiit,
2021. — 541 c. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-9136-9. —
Teker : anextponnsiit // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/477849 (mara
obpamenus: 17.03.2021).

5) Manyrun, B. A. Jlunelinas anreOpa A S5KOHOMHUCTOB. YUeOHHK, MPAaKTUKyM U COOpPHUK

3aja4 : Jus By30B / B. A. Manyrun, f. A. Poumna. — Mocksa : UznarensctBo IOpaiir,
2020. — 478 c. — (Bricmee obOpazoBanme). — ISBN 978-5-534-02976-5. — Tekct :
anektpornbit // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450583 (mata

obpamenus: 17.03.2021).

6) Manyrun, B. A. Martemaruyeckuii aHanu3 AJi1 SKOHOMHCTOB : YYEOHUK M MPAKTUKYM JJISI
cpennero npodeccuoHanbHOro oopazosanus / B. A. Manyrun. — 3-e u3f., nepepab. u IO
— Mockaa : UsnatensctBo FOpaiit, 2019. — 557 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue).
— ISBN 978-5-9916-8795-9. — Tekct : anexrponnsiii / DbC FOpaut [caiit]. — URL:
https://urait.ru/bcode/427033 (mara obpamenus: 17.03.2021).

7) llomoB, A. M. Bpricmias matematuka JUisi 3KOHOMHCTOB. B 2 u. Yacte 1 : yueOHHK u

npakTukyMm Juig By3oB / A. M. Ilonos, B. H. CotHukoB. — 2-e¢ u3a., nepepad. u gom. —
Mocksa : UznatensctBo FOpaiit, 2021. — 271 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-08550-1. — Tekct : onektponuwnii // DOBbC IOpaiitr [caiit]. — URL:

https://urait.ru/bcode/474712 (nara obpamenus: 17.03.2021).
8) IlomoB, A. M. Bpricmas mateMaTHka sl SKOHOMHUCTOB. B 2 u. Yacte 2 : yuyeOHUK U

npakTUkyMm Juist By30B / A. M. Ilonos, B. H. CotHukoB. — 2-e u3n., nepepad. u aom. —
Mockaa : U3natensctBo FOpaiit, 2021. — 295 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-
534-08552-5. — Tekcr : onextponssii // OBC IOpaiit [caiit]. — URL:

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

9) Pymeik, b. M. Marematuueckuii aHanu3 sl SJKOHOMHUCTOB : YYEOHHMK M TPAKTUKYM JUIS
By30B / b. M. Pyapik, O. B. TarapuukoB. — Mocksa : M3natensctBo FOpaiit, 2021. — 356 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-9916-9426-1. — Tekct : anexkrponssiit // DbC
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/469388 (nara obpamenus: 17.03.2021).

6.3. YueOHO-MeTOANYECKOE 00ecTieueHre CAMOCTOSITeIbHON padoThl
[Tonoxenne 00 OpraHM3alMMl CaMOCTOSTEIBHOM pPabOTBl CTYIEHTOB (heaepabHOro

rOCy/IapCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIbHOTO YYPEXKAEHHUS BBICIIErO0 00pa30BaHUS
«Poccuiickas akageMusi HApOJHOTO XO3SHCTBAa W TOCYIApCTBEHHOU ciykObl mipu [Ipesunenre
Poccuiickoii @enepauun» (B pea. npukaza PAHXul'C or 11.05.2016 r. Ne 01-2211). — URL:

http://www.ranepa.ru/images/docs/prikazy-ranhigs/Pologenie_o_samostoyatelnoi rabote.pdf.
Pexxum cBOOOIHOTO OCTYTIA.

6.4. HNHble HCTOYHMKH

1) AxtamoB A.M. MatemaTuKa Jijisi COITMOJIOTOB M 9KOHOMHUCTOB. — ®u3matiut. — M.:2004.
—464 c.

2) Epmako B.M. COopHHMK 3amad 1O BBICIHICH MaTeMaTHKE JUIsl YKOHOMHCTOB: YueO.
ITocobue / Ilox pen B.M. Epmakosa. — 2-e u3a., ucnp. — M.:.MH®PA-M, 2008. — 575 c. — (100
net POA nwm. I'.B. [1nexanosa).

3) Kpacc M.C., YUynpsioB b.I1. OcHOBBI MaTeMaTHKU U €€ MPUIOKEHUS B IKOHOMHUYECKOM
oOpa3oBanuu: yueOHUK. — 6-¢ u3M., ucnp. — M.: M3gatensctBo «Jlemo», 2008. — 720 c.

4) Maneixun B.W. Beiciias matemaruka. Yueb. nmocodue. . — 2-e usn., ucnp. — M.:MHDPA-
M, 2012. - 365 c.
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5) UYwupckuii B.I'., lunua K.}O. Marematuueckuii aHaan3 U1 HHCTPYMEHTAIbHBIE METObI
petenus 3anay, kauru 1 u 2, - U3a. dom «Jleno». — M.: 2019.— 462 c u 270 c.

7. MarepuajibHO-TeXHH4YecKasi 0a3a, MH(POPMAIMOHHbIE TEXHOJIOTHH, IPOrPaMMHOE
ob0ecrieyeHne U MHPOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Jnst mpoBeieHus 3aHATUI TI0 TUCIUIUIMHE HEOOXOIUMO CIICTYIOIIee

Mamepuansno-mexnuueckoe obecneuenue: ayauTopus ¢ yaeOHOH JOCKOW U MapKepaMmH,
koMmmbioTep. [Ipy 3aHATHAX B AUCTAHIIMOHHOM (opMe: MepCOHANbHBIN KOMIBIOTED; AOCTYII IO
KoprnopatuBHoMy Jioruny u naposito B BKC, nocryn 8 C1O.

Ilpocpammnoe ovecneuenue: Microsoft Windows 10, Google Chrome, nmaker Microsoft
Office, Microsoft Excel.

Hugpopmayuonno-cnpagounsvie cucmemot:
Hayunas 6ubamoreka PAHXul'C. URL: http://lib.ranepa.ru/;
Hayunas snekrponnas 6ubnuoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HammonanwsHas anextponnas oubnuoreka. URL: www.nns.ru;
Poccwiickas rocynapctBennas 6udnuoreka. URL: www.rsl.ru;
Poccuiickas HanmoHanbHas 6ubanoreka. URL: www.nnir.ru;

OnextponHas 6ubmnoreka Grebennikon. URL: http://grebennikon.ru/;
DnexTpoHHO-OMOMMoTeyHas cucreMa MznatensctBa «Jlanp». URL: http://e.lanbook.com;
PnektpoHHo-6uGHoTeuHas cuctema FOPAWT. URL: http://www.biblio-online.ru/;
DnextpoHHO-0mbnuoreyHas cucrema [PR BOOKS. URL: http://www.iprbookshop.ru/.
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