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1mo yqeﬁnoﬁ JUCHMILIMHE BrIcias MmaTemMaTuka

NEPEYEHb KOMIIETEHIIUHI C YKA3AHUEM PE3YJIbTATOB OBYUEHUSA
N 3TAIIOB UX ®POPMHUPOBAHMA 110 JUCHHUIIJIMHE

dopmupyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBaHWE
KOMITETCHITHH )

HNHauKaTopbl 10CTHKEHUS
KOMIIeTEeHIIH
(K01 1 HAaMMEHOBAaHUE
WHINKATOPA)

Pe3yabTaThl 00yYeHns
(3HaHUsI, yMEHMS)

HaumenoBaHmue
KOHTPOJIHPYEMBIX
pa3/iesioB U TeM

OIIK-2. Cniocoben
OCYLIECTBJIATH cOOp,
00paldoTKy U aHAJIM3
AaHHBIX, HEOOXOTMMBIX
AJISL pelIeHust
NMOCTABJIEHHBIX
ynpaBJeHYeCKHX
3ajaa4, ¢
HCIO0JIb30BAHNEM
COBPEMEHHOr 0
HHCTPYMEHTapus U
HHTeJUIEKTYaJbHBIX
MH(OpPMALUOHHO-
AHAJTUTHYECKUX CHCTEM

OIIK-2.1. Ompenenser
HCTOYHHUKH HH(POPMAIIH 1
OCYILIECTBJISICT UX MOUCK Ha
OCHOBE ITOCTaBJICHHBIX
Leneu Ui peleHus
npodecCHOHANBHBIX 33/1a4

OlK-2.1. 3-1. 3HaeT
MeTozBI cOopa HHDOpMAITHH,
CIIOCOOBI u BH/]I ee
MPEJCTABICHUS, TMPUMEHSSA
COBPEMCHHOE TPOTPaMMHOE
obecrnieucHUE

OINK-2.1. V-1. YMeeT
HCII0JIb30BaTh COBPEMEHHBIN
UHCTPYMEHTApU U
UHTEJUICKTyaJIbHbIe
nHpopMannoHHO-
AHAITUTHYECKHE CUCTEMBI

Pasoen 1.
AHAJTUTUYECKAA
T'EOMETPHA U
JIMHEUHAS AJICEBPA
Tema 1. DnemeHTHI
JIMHEHHON anreOpbl

Tema 2. DneMeHTHI
BEKTOPHOH anreOpsI

Tema 3. DnemMeHTbI
AHATNTHYECKON TeOMETPHUI
Paszoen 2.
MATEMATHYECKUHI
AHAJIA3

Tema 4. D1eMeHTHI
MaTeMaTHYeCKOro aHaJIu3a
Tema 5.
Juddepennuansaoe
ucumciaeHue QyHKIUH OIHOM
MepeMEHHOMN

Tema 6. OCHOBHBIE TEOPEMBI
IudpepeHITHaTHHOTO
HCYUCIICHUS

Tema 7. UccienqoBanue
(GYHKIUH ¢ TOMOIIBIO
MIPOU3BOIHBIX

Tewma 8. luddepennmansaoe
HCUHCIEeHUE QYHKITH
HECKOJIbKUX MePEMEHHBIX
Tema 9. MuTerpansHoe
ucyucieHne QyHKINKA OJHON
epeMeHHOM

Tema 10.
JuddepennnansHeie
ypaBHCHHSA

Tema 11.
[ocnemoBarenbHOCTH U
PSIBI

METOANYECKHUE MATEPUAJIBI, XAPAKTEPU3YIOIUNE JTAIIbI

®OPMHUPOBAHUSI KOMIIETEHIIUI

Ilepeyens y4eOHBIX 32JaHUI HA ayIMTOPHBIX 3AHATHAX

BOHPOCLI IJIA MIPOBEACHHUS OMPOCAa HA 3aHATUAX




Nuauxaropsl noctuxenus: OINK-2.1.
Pazoen 1. AHAJTUTHYECKASI TEOMETPHS H IHHEHHAA AJITEBPA

Tema 1. DjieMeHTBI JIMHEHHOH aJredpbl
Bonpocs! 1J1s1 IpoBeeHUs OIPOCa:

Marpuiibl, OCHOBHBIE TTOHSTHS.
Orneparuy HaJ, MaTPHUIIAMH.
CBolicTBa onepanuii HaJl MATPUIIAMU.
Onpenenurenu, TOHITHS BUIBI.
Onpenenurenu 2 U 3 mopsiaka.
Ornpenenureny BHICHINX MOPSIAKOB.
CBoiicTBa onpeaenuTeNIe.

OO6parHas maTpuiia.

©oo Nk wdPE

Crioco0b1 HaxoXIeHUsT 00paTHO MaTpuibl. DopMyina Ui BEIYACICHUST 0OpaTHOM
MaTpHULIBIL.

10. Beruncnenue oOpaTHOM MaTpPHUIIbI C TOMOIIBIO TOCTPOSHHUSL.

11. Panr matpuibl.

12. CiocoObl BBIYUCIIEHUSI PAHTOB MATPHII.

13. CucreMbl TMHEWHBIX YpaBHEHUI, OCHOBHBIE TIOHSTHS.

14. Pemenue cucteM JIMHEHHBIX ypaBHEHUH ¢ momoIisio Gopmyir Kpamepa.
15. Pemienue cucreM JIMHEHHBIX ypaBHEHUH C TIOMOIIBI0 0OpAaTHON MaTpPHULIbI.
16. Pemenue cucrem JInHEHHBIX ypaBHeHUH . Teopema Kponekepa — Kamemmm.
17. Pemenue cucrem JIMHENHBIX ypaBHeHU. Meton ["aycca.

18. Pemienue TMHEWHBIX OAHOPOIHBIX CUCTEM YpaBHEHMH.

Tema 2. Dj1eMeHTbI BeKTOPHOIi ajiredpbl
Bonpocs! 1J1s1 NpoBeAeHUs ONPOCa:

BekTopsl OCHOBHBIE ITOHSTHS.

Bekropsl 1 TMHENHBIE ONIEpaliuy HaJ HUMH.

ITpoekius BeKTOpa Ha OCh.

Pa3znoxeHne BekTOpa 1o opraM KOOPIUHATHBIX OCEH.
Monyns BekTOpa. Hanpasisronue KOCUHYCBI.
OmnpeneneHne CKaasipHOrO IPOU3BEICHUS.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB U €TI0 CBOWCTBA.
BeIpaxeHue CKalsipHOTro IPOU3BEAEHUE Yepe3 KOOPAUHATHI.
IIpunoxxeHus CKaJIIpHOIrO IPOU3BEICHU.
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. Onpenenenre BEKTOPHOTO TPOU3BEICHUSI.
. BektopHOe npou3BeieHne BEKTOPOB U €T0 CBOMCTBA.
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. BeipaxkeHne BEKTOPHOTO MPOU3BEACHHS Yepe3 KOOPAUHATHI.

[EN
w

. [IpunoxeHns BEKTOPHOTO MMPOU3BEICHHUS.
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. OHpCI[CJ'ICHI/IC CMCHIAHHOTO IMTPOU3BCACHUS.
. CMemaHHOE IMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA.
. BBIpa)KeHI/IC CMCHIAHHOTO MPOU3BCACHUA UCPE3 KOOPAHUHATHI.

= =
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

HexoTopsle NpUII0KEHNS CMEIAHHOTO POU3BEACHUS.

JInHelHOo 3aBUCUMBIEC U IMHENHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
OpToroHanbHas cucTeMa BEKTOPOB.

basuc npocrpancTsa.

PaznoxxeHue BekTopa 110 Npou3BOJIbLHOMY 0a3ucy.

CoOcTBeHHbIE 3HAUCHHE U COOCTBEHHBIE BEKTOPHI MATPULIBI.
ITpuBeneHne KBapaTHOM MaTpPULbI K IUAarOHAIbHOMY BHUIY.
OpTtoroHanbHble 1 CHMMETPUYECKHE MAaTPULIBL.

KBanpatnunslie GopMbl.

[TpuBenenue kBagpaTHIHON (HOPMBI K KAHOHUYECKOMY BHTY.
OnpeneneHne NOJI0KHUTEITBHON U OTPULIATENILHON KBAJPATHUYHON (DOPMBI.

Tema 3. j1eMeHTbI AHAJIMTUYECKOI reOMeTPHH

Bonpoce! 115 IpoBe/ieHUsI 0Ipoca:
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JIuHMM Ha NIOCKOCTH.

OcHOBHBIE IOHATHS JTMHUH.

Pa3znuynble Buabl ypaBHEHUH NPSMOM HA MIIIOCKOCTH.

[Tpsimast muHUA Ha IIOCKOCTU. PaznuyHble BUBI 3a1a4.

JInHuuM BTOPOro nopsijKa Ha IIOCKOCTH.

OcHoBHbIE IOHATHA 0011Ie€ YPaBHEHMSI IMHUS BTOPOTO MOPsIIKA.
OKpy’>KHOCTb YpaBHEHHUS [TOHATHS, CBOMCTBA.

DJuMIC ypaBHEHUS OHSTHSI, CBOICTBA.

['nnepOosna ypaBHEHMsI TOHSTHS, CBOMCTBA.

. ITapaGosna ypaBHEeHUs IOHATHS, CBOMCTBA.

. YpaBHEHUE [TOBEPXHOCTU U JIMHUU B IIPOCTPAHCTBE.

. OCHOBHbIE MOHATHUSA. Y paBHEHUE TUIOCKOCTH B ITIPOCTPAHCTBE.
. Ilimockocts. OCHOBHEBIE 3aa4H.

. YpaBHeHHe psIMOH B ITpocTpaHcTBe. [onsATHA.

. YpaBHEHUS NMPSAMBIX B pocTpaHcTBe. OCHOBHBIE 33/JaUH.

. IIpsiMas 1 I0CKOCTH B IpocTpaHCTBe. IIanuaTHs.

. IIpsimast 1 m1ockoCTh B pocTpaHcTBE. OCHOBHBIE 3a/1a4H.

Pazoen 2. MATEMATHYECKHH AHAJIH3
Tema 4. DjaeMeHTbI MATEMATHYECKOT0 AHAJINU3A

Bonpocs! 1J1si IpoBeIeHUsI 0IPoca:

ook wdE

Jatb onpenenenue GyHKIUHU, IPUBECTH MPUMEPHI QYHKIIHI.
OcCHOBHbBIE XapaKTEPUCTUKU QYHKIUH.

OnemeHTapHble QYHKIUU (TpaQuKn).

[Ipenen ¢pyHnkuuu. MeTo/ sl BBIYMCICHUS IPEEIIOB.
HenpepriBHOCTH QyHKITHI.

[Tpumenenue GyHKIHUN B 3KOHOMUKE.

Tema 5. TuddepeHunanbHOe HCHHUCAeHHE (PYHKIUH OJHOH NepeMeHHOoMI

Bomnpocsl 1J1s1 npoBeieHHs ONpoca:
1. late onpenenenue nmpou3BoaHoM u auddepennnana GpyHKINUU, TPUBECTU TPUMEPHI.



2.
3.
4.

MexaHN4ecKuil 1 TeOMETPHUECKUI CMBICI TPOU3BOAHOMN (PYHKITHH.
[Ipon3BoHBIE OOPATHOM, CIIOKHOM, HESIBHOM, ITApaMeTPUICCKU 3aJaHHON (D YHKITHIA.
ITpon3BoIHBIE BBICIIKUX MOPSIIKOB.

Tema 6. OcHOBHBIE TeopeMbl AN pepeHIHATBLHOTI0 HCYHCICHUS

Bomnpocs! 1151 IpoBeeHUsI onpoca:

Teopema depma
Teopema Posst
Teopema Jlarpanxka
Teopema Komm
IIpaBuno Jlonurans
®opmyia Teitnopa
Tema 7. UccsienoBanue (PyHKUMA ¢ TOMOIIBIO POU3BOAHBIX

ook wnE

Bomnpocs! 1151 IpoBeeHUsI onpoca:

1. Dkcrpemymbl GyHKIUH.

2. llpumenenne aupQepeHINATFHOTO HMCYUCICHUST K HCCICAOBAHUIO (QYHKIMHA ¢
MOCTPOCHHIO TPahUKOB PYHKITHIA.

3. Ilpumenenue nu¢pepeHInaNIb-HOr0 HCYHUCICHHS B S)KOHOMUKE.

Tewma 8. JuddepeHunanbHoe ucHUCIeHHEe (PYHKIIUM HECKOJIbKHUX NMepPeMeHHbIX

Bomnpocs! /151 IpoBeIeHUsI 0Mpoca:

s E

Jlatp onpenenenue pyHKIIUN HECKOJIBKHUX ITIEPEMEHHBIX, TPUBECTH MPHUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (PYHKIUNA HECKOJIBKUX MEPEMEHHBIX.

[Ipenen pyHKINN HECKOIBKUX TIEPEMEHHBIX.

HernpepbIBHOCTD (YHKIMI HECKOIBKHUX MEPEMEHHBIX.

DKOHOMUYECKHE WILTIOCTPAMK (DYHKIMHA HECKOJIBKUX MEPEMEHHBIX.

Tema 9. UnTerpasbHoe ucuucjieHue pyHKIMU 0HOM NepeMeHHOi

Bonpocs! 1151 IpoBeIeHHsI OMpoca:

arONE

Jlatb onpenenenue nepBoodpazHoi QyHKINH, IPUBECTH IPUMEPHI.

Heonpenenennslii unTerpai. MHTErpupoBaHue myTeM 3aMeHBbI.

Heonpenenennsiii unTerpan. TaTerpupoBanue no-4acTsim.

Heonpenenenuslit uuTerpain. MHTErpupoBaHne TpPUrOHOMETPUUECKUX (DYHKITHHA.
Omnpenenennpii  unterpas. ®opmyna Herorona-JleitOnuma. Metogsl W COCOOBI
MHTETPUPOBAHUS.

OKOHOMHUYECKHE WUTIOCTPAIIUH OIPE/IETIEHHOI0 HHTerpaa.

Tema 10. Inddepenunaibabie ypaBHeHHSA

Bonpocs! 1J1s1 MpoBeeHUs Onpoca:

g ONNEOORDE

Hatb onpenenenue nudpdepeHnanIbHOro ypaBHEH!s, IPUBECTH IPUMEPHI.
Juddepennunansabie ypaBHEHHs epBoro nopsjaka. OcHoBHbIe MOHATHA. 3agaun Koy,

JuddepeHnmanbHbIX ypaBHEHUH EPBOTO MOPSAKA € pa3AeISIOUIMMHUCS IEPEMEHHBIMU.
OnHoponnblie nuddepeHnnanbHble ypaBHEHHUS EPBOTO MOPSIKA.

Jluneiinoe nuddepeHnnanpHoe ypaBHEHHE IEPBOro Mopsiaka. YpaBHeHnue bepHymu.
JuddepennmanbHble ypaBHEHUS BBICIINX MOPSIIKOB.

JuddepennnansHple ypaBHEHNs, JOMYCKAIOIIME MOHKEHUS TOPSIKA.

JlunHeitHble OJJTHOPO/IHBIE YPABHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 pUIIMeHTaMu.
JlunHeiiHble HEOHOPOIHBIE YPAaBHEHHUS BTOPOTO MOPSAKA C IOCTOSHHBIMU K03 PUIieHTaMu.
[Tpunoxenus auddepeHnnanIbHBIX YpaBHEHHH K SKOHOMUKE.



Tewma 11. ITocsienoBaTeIbHOCTH U PAABI
Bonpocsl 1J151 mpoBeieHusI onpoca:
1. Jlate onpeneneHue YMCIOBOro psaa. [IpuBectr mpumepsl.

2. TlonoxuTenbHbIC YUCIOBBIC PsaAbl. CXOIUMOCTh U CyMMa psfia.

3. HeoOXxoauMmplii M TOCTATOYHBIN MPU3HAKH CXOIUMOCTH MOJIOKUTEIHHBIX YUCIOBBIX PSIIOB.

4. 3HakomnepeMeHHbI psa. JlocTaTOuHBIM INPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOIO psija.
AOCOJIOTHAS U YCIIOBHAS CXOAMMOCTb.

5. 3nakouepenyrommiics psna. Ilpusnak JleiiOnumna. Octatok psga. OreHka ocTtaTtka psjaa C
MOMOIIBIO TTpu3HaKa JleloHua.

1. ®ynknuonanbHBIN psa. O06IaCTh CXOAUMOCTH (GYHKIIMOHAIBLHOTO Psijia.

2. Crenennoli psana. MHTepBan m paaumyc cxoauMocTH. HaxoskaeHue pagumyca CXOIUMOCTH C
noMmouibro npusHaka JlanamoOepa.

3. Psp Teiinopa. Psn Maxknapena. Pa3noxenne GyHKINNA B CTCTICHHBIE s,

4. TlpuMeHeHUE CTETICHHBIX PSIOB B PUOIMKEHHBIX BEIYUCIICHUSX.

5. IlpumeHeHue psAIOB B SKOHOMHKE.

Kpurepun ouenku (B 0asiax):
- 2 Oajuta BBICTaBISETCS OOYdaIOMIEMYCsl, €CIM OTBET Ha BONPOC IMPEJICTAaBJICH B MOJHOM oOBbeme 0e3
OIIMOOK U HEJ0UETOB (coomeemcmeue unouxamopy OITK-2.1.);

- 1 6amn BbIcTaBIsAETCA 00Y4aIOLIEMYCsl, €CIM OTBET Ha BOIPOC NPEJACTABJIEH B MOJHOM 00BbeMe, MpH
OTBETE JIOMYILCHBI HETOUHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 6amra BeICTaBISICTCS OOYYAIOMIEMYCsI, €CITM OTBET Ha BONPOC MPEACTABICH HE B TIOJHOM 00BEME,
[IPU OTBETE JOMYIIEHbI HE3HAYUTEIIbHBIC OIUOKY (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GayutoB BBICTaBIISICTCS OOYYArOIIEMYCsl, €CIIM OTBET Ha BOIPOC HE IMPEACTAaBIICH, MJIH IPH OTBETE
JONYILEHBI rpyObIe OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

3agaHus 1718 TEKyLero KOHTPOoJIs

PacyeTrHo-anauTHYECKHE 321aHUA
Nuauxaropsl noctmxenus: OIMK-2.1.

Paszoen 1. AHAJINTHYECKASA TEOMETPHS H IHHEHHAA AJITEBPA
Tema 1. DiieMeHTBI JIMHEHHOH aJredpbl
3agaHus 1/ CAMOCTOAITEIbHOM PadoThI:

JlaHa cuctemMa JMHEHHBIX ypaBHeHUH. Jloka3aThb €€ COBMECTHOCTb W PEIIUTh JBYMs CIIOCOOAMHU:
MetonoMm Kpamepa; cpencrBaMum MaTpu4yHOro HMcuUucieHus; meronom ['aycca; meromom JKoppana-
I'aycca.

5Xl +8X2_X3=7, 4X1_3X2 +2X3=9,
1. {2x;-3x, +2x5 =9, 2. 12x, +5x, —3x5 =4,

Tema 2. Di1eMeHTBbI BeKTOPHOI aJredpbl
3agaHus 1151 CAMOCTOATEIbHOM padoThI:

B Tabauue npuBeaeHbl KOdGGUIMEHTH IPSIMBIX 3aTpaT U KOHEYHAast MPOAYKLUS OTpaciell Ha IIIaHOBBIN
HEepUOJ, YCII. IEH.EI.



IloTpebaenue N
Koneunsrii
Ortpacnb Cenbckoe
[TIpoMbITIIIEHHOCTD - MPOAYKT
XO3SIUCTBO
[TpOMBIIIIIEHHOCTh a b t
IIpousBoacTBo CebcKoe c q f
XO3SIUCTBO

Haiitu:
1. nnaHoBBIE OOBEMBI BAJIOBOUM MPOAYKIIMU OTpACiel, MEKOTPACIIEBBIC TTIOCTABKH, YUCTYIO
MIPOYKIIMIO OTpaciieit;
2. HEOOXOAMMBIN 00HEM BaJIOBOTO BBIMTyCKA KaXKIOM OTPACIH, €CIIM KOHEUHOE MOTpedIeHre
HPOIYKIIMH CEILCKOTO X03siiicTBa yBeauuuTcs Ha K%, a mpombiiienHocTH Ha 1%.

a b C d t f k |

0,1 0,3 0,55 0,1 100 400 10 30

Tema 3. Dj1eMeHTbI aHAJTUTHYECKOU reOMeTPUH
3agaHus 1719 CaMOCTOSITeIbHON PadoThI:

Haner Bepmmnbl TpeyroibHuka ABC. Haiitu: ypaBHeHue ctopoH; miuHy ctopoHbsl BC; ypaBHeHHE
BBICOTBI, OIYHIEHHOM W3 BepwuMHbl  A; muomaab tpeyroibHuka ABC; cuctemy HepaBeHCTB,
onpeaensomux TpeyroibHuk ABC.

A (2;-1), B (-2; -2), C(3;4).

Pazoen 2. MATEMATHYECKHH AHAJIH3
Tema 4. Dj1eMeHTBI MATEMATHYECKOI0 AaHAJIN3A
3ananus 1J151 CAMOCTOATEIbHON PadoThI:

1. Haiitu obGnactp onpeneneHuss GyHKIUH Y = \/ (2x=5)(4+x)
2. HaiiguTte 061acTh AOMYCTUMBIX 3HAYCHUH QYHKIINU:
X o
3. f (X) = /—7 —3v9x — x* . Onpenenuts MHOXECTBO perieHuit HEpPaBEHCTBA
X —_
[3x? +5x —1l<1.
4, Haiiti MHOXeCTBO KopHeil ypaBHenus 10x° +7x* —35x° +5x° -4 =0,
5. Haiitu dYacTHOe JBYX KOMIUIEKCHBIX 4YHced. [lOJy4eHHOE YHCIIO TMPEICTaBHTh B

TPUTOHOMETPUYECKON M MOKa3aTelbHOM (opMax 3alucu M M300pa3uTh Ha KOMILJIEKCHOM IIOCKOCTH:
[

z=—o

i+1
.\
6. Brruuciurts (— \/§ + I) .
7. HaiiTu Bce 3HaUeHUs KOPHS U U300pa3UTh X HA KOMITJIEKCHOM MJIOCKOCTH: 3/8.

Tema 5. luddepeHunanbHoe HCHUCIEHHE (PYHKIUM OJHOM NepeMeHHOM
3agaHus 1719 CaMOCTOSITEIbHON PadoThI:

1 12
lim ( - )
1. Bouucnuts npegen Gyakmun 7 S X 2 x+8

X+4, X < -1,
2. Haiitu Touku paspeiBa pyHKIMHA f(x)={x>+2, —1<x<l,
2X, x>1.



4x
x? -1

Haiitu obnacts onpenenenus QyHKINY y =

(4—x)°

HccnenoBaTh GyHKIMIO HA YETHOCTh-HEYETHOCTD: y ="
X" =5

(x*—2x-1)x +1)
BorurcnuTs mpezen fim
x>1  x* +4x* -5
[TocTpouTh rpaduk, yKasaTh XapakTep paspblBa B TOYKaX pa3pbiBa, €CJIM TAKUE UMEIOTCH:
X+1 x<1,

y=4x*+x 1<x<2-
-2X-1, x>2

. 2
Jlokasathb, 4TO (yHKLUS HEIIpEepbIBHA B TOUKe Xo: Y =5X" -1,  x, =6.

Tema 7. UccsienoBanue (PyHKUMA ¢ TOMOIIBIO POU3BOAHBIX

3amaHus 1J151 CAMOCTOATEIbHON PadoThI:

1.

.y:x+3§/7. 2.y X

3anucarh ypaBHEHHE KacaTeIbHON K (PYHKIIMHU B 3aJaHHON TOYKE:
y=(4x-x*)14, x,=2.
Beraucnuth npuOImKeHHO ¢ ToMOIbio AuddepeHiyana: Y = Yx, x=7,76.
Haiit mpousBoaHyro N-ro mopsaaka: Y = xe™ .
2(3x% + 4x2 —x - 2)
15J1+x
_3t?+1

y S
BbraucnuTe Ipou3BOIHYIO TApaMETPUIECKON (DyHKITHH 3
y =sin ( }

BbrauciuTe MpoOU3BOIHYIO CIIOKHOW QYHKIHUU ) =

—+t
3

. 16 -x°
Haiingute acumntoTsl rpaduka GyHKIUN Y = vy Y TOYKH €ro MepeceyeHus ¢
X —
ocsiMu KoopauHAT. [1o HaliIeHHBIM TAaHHBIM CXEMAaTUYECKH TIOCTPOTE rpaduk.
[TpoBenuTe momHOE UccneaoBanne PYHKIIMH U TOCTPOITE ee rpaduk:
3
SEA N— 3. y=(x*+2x)e”.
12(x - 2)

Tema 8. luddepennnanbHoe ucHucaeHne PyHKINN HECKOJIBKHUX NePpEeMEeHHbIX

3agaHus 18 CAMOCTOSATEILHOI PadoThI:

Haiitn yacTHBIC TPOM3BOIHBIE PYHKITUU Z =Xy (4—X—Y)

Haiitn kpuTHUECKHE TOUKH (YHKIHMU z =X’ +8y> —6xy, ONPEAEIUTH XapakTep SKCTPEMyMa B
HUX.

Haiitn HauGombllee U HauMeHblIee 3HAYCHHE DYHKIMU z=X>+y> —Xy+X+y B 3aJaHHOM
obmactu: x=0, y=0, x+y=-3.

Jns gpyskuum nonesnoctu U = X*°y*°mocTpouts rpagueHT-BekTop B Touke M(4;1).

OnpenenuTh ycIoBHbIH skcTpeMyM Gynkuuu U = X*°y®® npu orpanuuenun x+y=150.

Tema 9. UHTerpanbHoe ucuucjaeHue pyHKIMU 0JHOH NepeMeHHOoi



3agaHus 1719 CaMOCTOSITEIbHON PadoThI:

1.
2.

3.
4

el

o

BIYUCITHTE IUIOMAb GUTYPbI, OTPAHIYCHHOM INHUAME Y=X +4X, y=x-+4.
BbIuncanTe IIomma, , OTPAaHUYCHHO 2+4x, y=x+4

X
Berunciure HEONIPEAEICHHBIA HHTETPATL I(Z cosx+e” — TJdX .
X

3X
xe~*dx
BoruncnuTe HeonpeeneHHbIH UHTErpajl (MHTErPUPOBAHNE NIO-YACTSIM) I .
HaiiTn nipupocT KanuTana NpeanpusTHs Ha JaHHOM MPOMEXYTKE BPEMEHH, €CJIM CKOPOCTh

o o b
W3MEHEHUS WHBECTHUIIMM UMEET CISAYIOIINI BU/I: | (t) = C\a/t +d ,a<t< .

Pacnpenenenne moxoga B HEKOTOpPOWM cTpaHe ompenensercs KpuBoil Jlopenma:

2
y=ax +bx. Kakyto vacte noxona monydaroT ¢ % Hambojee HU3KO OIIaunBaeMOro

Hacenenus? Ilocuntarh KOIPPUIMEHT HEPABHOMEPHOCTH paclpeAeiieHUsT COBOKYITHOTO
noxona, ecim a=0,87, 8=0,13, c=12.

Tewma 10. Inddepennuaibabie ypaBHeHUS
3agaHus 1719 CaMOCTOSITeIbHON PadoThI:

Pemuts 3amauy Komm y’=2y+1, y(3)=1.

2 2,0 '
Haiinure obmiee pemenue auddepeHnnaibsHoro ypaBHeHUs y Xy =Xy
1 _ —X2
Haiinure yactHoe perienue qudhepeHnnaaTbHOr0 ypaBHEHUS y'+2xy =xe .
Pemmuts muddepennmanbaoe ypaBHEHHE cosY dX = (X +2c0sy) sin y dy _

g 4x
Pemenuem nuddepeHaibHOro ypaBHeHuUs - " SBJIICTCSI CEMENCTBO (PYHKIIHHA. ..
x Y +xy =y
Pemnre ypaBHenue = ¢ d |
2 vl =
Pemure ypaBHeHHE (2x +1)dy +y’dx =0
DyHKIUK CIIpoca U MpeIoKeHHs Ha HeKOTopblil Tosap uMeror Buag  =50—-2p—4— u

s=70+2p-—- 5—? . Haiigure: 3aBHCHMOCTH PaBHOBECHOH LEHBI OT BpPEMEHH, €CIH

P =10 B Moment Bpemenn t =0

I r_ _
Pemuts mudypepenHnuansHoe ypaBHEHNE » ty'-2y=0
Haiftu oOmee pemenue aud@epeHInanbHOr0 YpaBHEHUS, BBIIOJIHUTH  HPOBEPKY
=4y =0

CocTaBuTh XapaKTEpUCTHUECKOE YpaBHEHUE U HailTH oO1iee peuieHre AuppepeHnnaibHoro
P2y +y=0

YpaBHEHHUS .

Pemuts OJTHOPOJIHOE muddepeHanbHOe ypaBHEHUE BTOPOTO nopsijKa

Y =2y +10y =0

Haiitn yactHoe pemenue nuddepeHuanbHOro ypaBHEHUs, YAOBIETBOPAOIIee HauaalbHbIM

YCIIOBUSIM »(0) =1, yi0= 2, yi-dy=0

Tewma 11. ITocsienoBaTeIbHOCTH U PABI

3agaHus 1151 CAMOCTOATEIbHOM padoThI:

1.

0 n5 .
Omnpenennute XapakTep CXOJAUMOCTH 3HAKOUEPEIYIOIIETOCs psaa z o (-5".
n=1

10



= (N+1)°
2. Jloka3aTh CXOIMMOCTH psijia 1Mo npu3Haky Jlamambepa Z (2—”)
n=1

Z, (3n+1)"
)3 VR
=1

3. Jlokazatb cX0AMMOCTS psifa 1o npusHaky Komm

0
n
4. Jloka3aTb CXOJUMOCTH Psi/ia IO UHTErPaIbHOMY IIPU3HAKY Z 1
-, N+
n=1

1
5. HccnenoBarb cXoAMMOCTD psijia Z 312"
n=1

i n?(x-3)"
(n* +1)2
Onpenenure 00J1aCTh CXOJAMMOCTH CTETIEHHOTO psija n=1

Pasnoxure KLU0 2¢* — x? —4x B psx Teiinopa B OKPECTHOCTH TOYKH X=1.
y=

X+l

Paznoxure pynkumo y = 2e ? —4x B pax MakiopeHa.

M w e

1 2
X+ —x

OneHuTe OCTaTOYHBIA YJIEH psa MPU Pa3IoKeHUH (QYHKUIUU y = 2e —4x B pan

Telinopa B OKpECTHOCTH TOUKU X=2.
5. Beruncnuts 3Hayenue cos0,8 ¢ Tounocteio 0,001.

Kpurepun ouenku (B 0asiax):
- 2 Oayyia BBICTABIIACTCS OOYYArOIIEMYCs, €CIIM 3aJaHHe PEIICHO B IMOJIHOM o0BbeMe 0e3 OmuOoK u
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

1 Gann BbICTaBiIsA€TCSL OOy4aroIIEMyCsl, €ClIM 3a/laHhe PELIeHO B IOJIHOM OOBbeMe, NpHU peleHUU
JONYIIECHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 0,5 Gayna BeICTaBIIIETCS O0YYAIOMIEMYCsl, €CITH 3aJlaHUe PEIICHO HE B TIOJTHOM O00bEMe, NPU PEIICHUU
JOIYIICHBI HE3HAYUTEIIbHBIC OIUOKHU (coomeemcmeue unouxamopy OITK-2.1.);

- 0 GannoB BhICTABNSIETCS OOYyYArOMIEMYCs, €CIHM 3a/laHue HE PEIIeHO, WM MPH PElICHUU JOMYIIECHbI
rpyObie omoKku (coomeemcmeue unouxamopy OITK-2.1.)

KommuiekTsl 3a1aHuii 1151 KOHTPOJIbHBIX padoT
Nuauxaropsl noctmxenus: OIMK-2.1.
Tema . DyHKUMHU OAHOM AEHCTBUTEJIbHON EPEMEHHOM.

Bapmuanr 1
1. He npumenss npasuio Jlonurans, HaliTH npeaes GyHKIUH.

a)Iml 2X 6)I N1+ X \/ ) lim 1-cosx ) fim (x:SJ

x> 3X x—0 x—0 X—>
2. Haiitu Touku paspbiBa (I)yHKLII/II/I, €CIIM OHU CYILECTBYIOT, CKauOK (PYHKIUHM B KaXJ0H TOuKe
pa3pbiBa U IOCTPOUTH IpaduK.

1
> 1 \x2-1
X+4, x < -1, f(-‘)z ;
a) f(x)={x*+2, —1<x<I, 0) =
2X, x>1.

Bapmuanr 2

11



1. He npumensis npasuio Jlonurans, HAWTH npeaeis! GyHKIUH.
2x+1
. . NJ2+x-3 . 1-c0S8X . (x=2\"
a) lim ———; 0) lim ——M—; B) Iim—; 1) lm|—— .
xo0 2x° 4+1 x->7 X —7 x->01 —Ccos4x x> X

2. Haiiti ToukuM pa3pbiBa (pyHKIHH, €CITM OHM CYIIECTBYIOT, CKaYOK (DYHKIHHU B KaXKJOH TOUKE
pas3pbiBa U IOCTPOUTH IpaduK.

x3+1

=
5

—X, x<0, 3 ;4
(x)=3*~
a) f(x)=1 x2, 0<x<2, 0) s
X+1, X>2.

Kpurepun ouenku (B 0asiax):

- 8 OaJIJIOB BBICTABIISICTCSI O0YUAIOMIEMYCsl, €CJIM KOHTPOJbHAS pellieHa B TIOJTHOM 00beMe 0e3 OIMOOK U
He04eTOB (ITYHKTHI HOMepa 1 orneHuBaroTCs B 1 Oayu1, MyHKTH HOMepa 2 — B 2 Oaiuia) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 0ayIOB BHICTABISIETCS 00yUArOIMIEMYCsl, €CIIH KOHTPOJIbHAS PEIIeHa B TIOJTHOM 00beMe, MTPH PEIICHUH
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 4 Gamna BbICTaBISETCS OOydYaroIIEeMycs, €ClIM KOHTPOJbHAs pelleHa He B moiHoM oobeme (50%
paboOTBl  BBHIMIOJIHEHO), TPH PEIICHWW JONMYIICHBl HE3HAYHTEIbHBIC OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbicTaBisieTCs OOydYaroOlIEMyCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU IPH PElIeHUU
JONYILEHBI rpyObIe OMNOKY (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . lu¢ppepenunanbHoe ucuuciaeHne GyHKIUN OHOI NepeMeHHOM.
Bapuanr 1

1. Haiitu npou3BOaHbBIC dy JAHHBIX (QYHKIIHA.
X

2

a) y:(l+§/;)3, 6) y=x2sin3x, B) y=Incos4x, T) y=a* —e .
2. 3ammcaTh ypaBHEHME KacaTeIbHOI K QYHKIMH B 3a1aHHOM Touke: f(X)=(4x —x*)/4, x,=2.

3. Uccnenosath Meromamu Au(@depeHIUanbHOr0 UCUUCIEHHs (YHKIHMIO M MOCTPOUTH Tpaduk.
y=x%-3x*+3x?-5

Bapmuanr 2
1. Haiitu npousBoaHbBIC % JIAHHBIX (PYHKITUH.
X
3 .
a) y=x+3x? —L, 0) y=-3cosx-ctgx,B) y=e *Inx,T) y=$.
3 2cos” x

2. 3ammcaTh ypaBHEHME KacaTeIbHOI K QyHKIMH B 3a1anHOM Touke: f(X)=(x*+1)/2, x,=2.

3. HUccrnenoBats Meromamu mudQepeHINaIbHOr0 HCYUCICHUS (DYHKIMIO M MOCTPOUTH TIpaduk.
3 2
y=@x) / (x*-4).

Kputepun onenkn (B 0aj1ax):

- 7 6aJUIOB BBICTABIISIETCS OOYJAIOIIEMYCsI, €CJIM KOHTPOJIbHAS PEIIeHa B TIOJIHOM 00beMe 6€3 ommnooK u
Heno4yeToB (MMyHKTHI HOMepa | oreHuBarotrcs B 1 Gamr, Homep 2 — B 1 Gayur, Homep 3 — B 2 Oasua)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 6aI0B BHICTABISETCSA 00Yy4arOIIEMYCsl, €CJIM KOHTPOJIbHAS PellieHa B TIOJHOM 00beMe, pU peleHun
JONYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

12



- 3 Oamna BBICTaBIsETCS OOy4aromeMycs, €ClIM KOHTPOJbHAs pelieHa He B moidHoM oObeme (50%
paboOTHl  BBHIMOJIHEHO), TPH pEIICHWH JOMYNICHbl HE3HAUWTENbHBIC ONIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIOLIEMYCS, €CIM KOHTPOJbHAs HE pelleHa, WM TpU PELIeHUU
JOMYIICHBI TPYyObIe OMUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . IuppepenunanbHoe ucyuciaeHne GyHKIUN MHOTUX NTIepeMEeHHbIX.
BapuanTt 1
1. Haiitu: a) naubosbllee ¥ HaUMEHbIIEE 3HAYCHUS QYHKIUU z=x>+y’ —Xy+X+yB 3aMKHYTOM

obmactu, orpaHuueHHOW 3amaHHbiMH JimHHsIMH X =0, y=0, X+y=-3; 0) skcTpeMyMmbI

GYHKIUHA. z=x+y? —xy+X+Yy.

Bapmuanr 2
1. Haiitu: a) HanGoJbIlee ¥ HAUMEHbLIEE 3HAYEHUS QYHKIMU Z = 4x? +9y? — 4X + 6y + 3B 3aMKHYTOH

obmactu, orpaHuueHHOM 3amaHuHeiMu JmHEHsMH X =0, y=0, x+y=1; 6) skcrpemymsI
Gynkunu z = 4x? +9y% —4x+6y+3

Kputepun onenkn (B 6aj1ax):

- 5 6aoB BBICTABIIAETCS 00YYAIOLIEMYCsl, €CIIM KOHTPOJIbHAS pelleHa B MOJIHOM 00beMe 0e3 OmnOoK 1
HeJ04eTOB (IMyHKT a) OlLlCHUBaeTcs B 3 Oaiwia, MyHKT 0) — B 2 Oamia) (coomeemcmeue uHOUKAmopy
OIIK-2.1.);

- 3 Gaya BeICTaBIIAETCS 00yUaIOLIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B IOJIHOM 00beMe, IPU peIIeHUH
JONYIIECHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 2 Oamna BBICTaBIIsIETCS OOydaromeMycs, €cili KOHTpPOJbHas pemieHa He B mosHoM oObeme (50%
paboOTHl  BBHIMOJIHEHO), NpPU pPELICHUH JONMYyLICHbl HE3HAYUTEIbHbIE OIIMOKH (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 OamnoB BbICcTaBIseTCS OOYy4YalOIIEMYCs, €CIIM KOHTPOJIbHAs HE pelIeHa, WU IpPH pPeleHUun
JOMYIIEHbI TpyObIe OMIMOKH (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . UnTErpasbHoe ncuncjaeHue (PyHKIMH OHOM NepeMEeHHOM.
Bapmnanr 1
1. IlpounterpupyiTe METOIOM 3aHECEHUs MOJ 3HaK AuddepeHnnana Wik METOJIOM 3aMEHbI

[ e dx
. J l—gﬁ‘:
MIePEeMEHHOM:

| sin’ x - cos® xdx
2. HaiiuTe MHTETpan OT TPHTOHOMETPUYECKON (DYHKIIUH:
* (3x+2)dx

e
3. Haiipure naTeTpat: 2x" +4x+16

(x* +6x+1)dx
D=1 (xF +2x+3)

4. Haiinute UHTErpaj OT IpOOHO-PAIIMOHAIBHON (DYHKIMH:

| xcos(x+4)dx
5. HaﬁHHTe 3HAYCHUEC UHTETpaJia METOAOM UHTCTPUPOBAHHA 110 YACTAM: -

Bapmuanr 2
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1. TIpounTerpupyiTe METOIOM 3aHECEHHUs Mo 3HaK auddepeHIrana Wid METOJOM 3aMEHBI
[ (4x-1)dx
. x'+2
MEePEMEHHOI:
| cos® x - sin® xdx

2. Haiigure uHTErpa OT TPUTOHOMETPHYECKON (DYHKIUH:
r (x=2)dx
" N3xT -6x+4

3. Haiinute nunterpai:
By +Tx" +9x+3)dx

(x+1)°(x +2x+3)

4. Haitinute UHTETpal OT APOOHO-pAIlMOHAIBHON (DYHKIIHH:

%

| In(2x +3)dx
5. Haiinure 3Ha4eHKre MHTErpajia METOA0OM UHTETPUPOBAHUSA 110 YaCTAM: -!

Kpurepun ouenku (B 0asiax):

- 10 GanyoB BeICTaBIIACTCS 00YUAIOMIEMYCS, €CIIM KOHTPOJIbHAS PEIIeHa B TIOJTHOM 00beMe 0e3 OmmnOoK
U HeZI04eTOB (KaXIblii HOMEp OlleHUBAeTCsl B 2 6aiia) (coomeemcmeue unouxkamopy OIIK-2.1.);

- 7 6anIoB BBICTABISAETCSA 00Yy4aIOIIEMYCs, €CJIM KOHTPOJIbHAS PellieHa B TIOJTHOM 00beMe, MpU PeleHur
JONYIIECHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 Oa)yUTIOB BBICTABIISICTCS OOYYAIOIIEMYCS, €CIIM KOHTPOJbHAsI pellieHa He B moidHOM oO0beme (50%
paboThl BBIMOJIHEHO), MpPH pPEIICHWH JOMYIICHbl HE3HAYUTENbHBIE OIIMOKU (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 0 OamnoB BbICTaBIsETCS OOY4YAIOIIEMYCS, €CIIM KOHTPOJIbHAs HE pElIeHa, WU IpPH PELICHUU
JOIYLICHBI TPpyOble OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . Iluppepenunaibubie ypaBHEeHHs MIEPBOI0 MOPSAKA.

Bapmuanr 1
1. Haiigute pemenue auddepenunaibHoro ypasuenus. Pemmre 3anauy Kommu. y’=2y+1, y(3)=1.
Xy'—y = xtg Xi
2. Haiinure pemenue quddepeHIaIbHOro ypaBHEHUsS X
! XZ
Xy =y+—
3. Haiinure pemenune quddepeHInaIb-HOr0 YpaBHEHUS
Bapuanr 2
1. Haiinute pemenue quddepenunanbHoro ypasHenus. Pemure 3agauy Komm. y’=-y+5, y(1)=2.
200
2. Haiinure pemenue quddepeHnaIb-HOr0 ypaBHEHUS (x+2)7y'= 1.
. 1-2x
3. Haiinure pemmenue nuddepeHnaaIb-HOr0 YpaBHEHUS (3+x)y

Kpurepun ouenku (B 0asnax):

- 10 GannoB BeIcTaBIgeTCS 00yUarOMIEMYCs, €CIM KOHTPOJIbHAS PElleHa B TIOJIHOM o0beMe 0e3 omunboK
1 HeJloueToB (ITyHKTHI HOMepa | oneHuBaroTcs B 2 6ayia, HoMmep 2 — B 3 Oama, Homep 3 — B 3 Oarua)
(coomeemcmeue unouxamopy OIIK-2.1.),

- 7 GaisIoB BHICTABIsIETCs 00yYaroImeMycs, €ClIi KOHTPOJIbHAS PelIeHa B MOJHOM 00beMe, IPU PEeLIeHUN
JOTYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);
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- 5 6amioB BBICTaBIAETCS OOy4arolmeMycs, €Clii KOHTpOJbHAs pelieHa He B moysHoM oowveme (50%
paboOTHl  BBHIMOJIHEHO), TPH pEIICHWH JOMYNICHbl HE3HAUWTENbHBIC ONIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIOMIEMYCS, €CIM KOHTPOJbHAs HE pEIIeHA, WM MPH pEIICHUH
JOMYIICHBI TPYyObIe OMUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

3ajanus AJ151 TBOPYECKOr0 PeHTHHIa

TeMbl U1l TOKJIAI0B M HAYYHBIX CTaTeH

Nuaukaropsl goctukernus: OITK-2.1.

qucjia.

Tema . MHoOKecTBA.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. YucnoBble MHOXKECTBA. I/ICTOPI/IH BO3HHMKHOBCHUA.

2 MHOXECTBO KOMILJICKCHBIX YHCEI. CDOpMLI 3aaHus KOMIIJICKCHBIX YUCCII.

3. ApH(bMeTHqCCKHe onecpanvm HaJa KOMIIJICKCHBIMU YU CJIaAMHU.

4 B3B€I{€HI/I€ KOMILJICKCHOT'O YHCIIa B CTENEHb. V3BIeueHne KOpHA U3 KOMIIJICKCHOT'O

Tema . DyHKUMH OHOM AEHCTBUTEJIbHON IIEPEMEHHOM.
TeMbl npe3eHTanMii, pedepaTos, T10KJIAT0B:

1. [Tpumenenne GyHKINN B 5KOHOMUKE.
2 IIpenenbHbBIN aHAIN3 B 9KOHOMUKE.
3. [lepBblii 3aMeyaTenbHbIN peaes.

4 Bropoii 3aMeuaTenbHbli peed.

Tema . DyHKIHMH HECKOJIBbKHUX IEPEeMEHHbIX.
Tembl npeseHTanmi, pedeparos, 10KJIA10B:

1. [Tpumeps! npuMeHeHus PYHKINI HECKOJIBKUX IMTEPEMEHHBIX B YKOHOMHUKE.
2. Oynxkius Ko66a-/lyrnaca.
3. JIuHUYM ypoBHS QPYHKIIMH HECKOIBKHUX ITEPEMEHHBIX.

Tema . luppepenunaibHOe HCHUCIeHHEe PYHKIMM OJHOW NepeMeHHOi.
Tembl npeseHTanmi, pedeparos, 10KJIA10B:

1. MexaHn4ecKnii ¥ TeOMETPUYECKUI CMBICIT ITPOU3BOAHOMN.
2. HauOonpime u HauMeHblIMe 3HaYeHUs (PYHKIIMU Ha OTPE3KE.
3. [IpuMeHeHne MpOU3BOJHON B 3KOHOMUKE.

Tema . Inppepenuunaibaoe ucunciaeHne GyHKIMA MHOIUX NePEeMEHHBIX.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. MexaHn4YecKuil U TEOMETPUUYECKUIM CMBICI MPOU3BOIHONM HECKOJIBKUX MEPEMEHHBIX.
2. HauGonpmme u HanMeHbIue 3HaYeHHUS QYHKIIUUA B 00JIACTH.
3. [IpuMeHeHne npon3BOJHON HECKOIBKUX EPEMEHHBIX B SKOHOMUKE.

Tema . UnTErpanbHoe HcuncjieHue (PyHKIHH OAHOM NepeMEeHHOM.
Tembl npe3eHTanui, pedeparos, 10KIAT0B:

1. [TpunoskeHne HHTETPaJIOB K BEIYUCICHHUIO TUIOIIAEH QUryp.
2. MeTo/1bl BBIYUCIIEHUS ONPEIETCHHBIX NHTETPAJIOB.
3. [IpumeneHre HHTErpaJIbHOTO UCUYUCIIEHUS! B dKOHOMUKE.

Tema . Iupepennunaibubie ypaBHEeHH NEPBOI0 MOPSIKA.
Tembl npe3eHTanui, peeparos, 10KIAT0B:
15



1. Tuns! uddepeHranbHbIX ypaBHEHUN TIEpBOT0 MOPSAKA, METOIbl MX PEIICHUSI.
2. YpaBHEHMSI BBICIIMX IOPSAAKOB, TOIMYCKAIOIINE TTIOHMKEHUE MTOPSIIKa.
3. [Tpumenenne audQepeHnnanbHbIX YpaBHEHUH TS peIIeHHsI SKOHOMUYECKUX 3a/1a4.
Tema . ludppepenunajbHbie YypaBHEHUSI BTOPOTo NMOPsiAKA.
Tembl nIpe3eHTaAlNi, pedepaToB, J0KIAT0B:
1. Tunsl tuddepeHanbHbIX ypaBHEHUH BTOPOrO MOPSIIKA, METO/IbI X PEILEHHMS.
2. Onpenenenye TUIA YACTHOIO PELLIEHUS 110 IPaBOW YacTH ypaBHEHUS.
Tema . UncsoBble psibl.
Tembl nIpe3eHTaAlNH, pedepaToB, J0KIAT0B:
1. MeTtoap! OnpeeseHns CX0AUMOCTH YUCIOBOIO Psijia.
2. 3HaKONepeMEHHbBIE U 3HAKOUEPENYIOLINECS YUCIOBBIE PSIBL.
Tema . DyHKIUOHAJbHBIE PSAbI.
Tembl Ipe3eHTaAlN, pedepaToB, J0KIAT0B:
1. Mertoab! onpeeneHst HHTepBajla CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.
2. [IpumeHneHue psiioB B SIKOHOMUKE.
3. Psaner @ypre.

Kpurepun ouenku (B 0asiax):

- 10 GamnoB BeIcTaBIseTCS OOy4arOUIEMyCs, €CIM TeMa JIOKJIaJa pacKpblTa, NMPUBEIACHbI BEPHbIE
IPUMEPBI, CTYJIEHT CBOOOHO OPUEHTHUPYETCS B TEME JJOKJIa/1a, OTBEYAeT Ha JIOMOJHUTEIbHbBIE BOIIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 OamioB BbICTaBISETCS OOydYalOIIEMyCs, €CIM Tema JAOKJIaJa pPAaCKpbITa, MPUBEIEHBl BEPHbIE
IIPUMEPBI, CTYJIEHT IPH OTBETE HA JJOMOJHUTEIbHbBIE BOIIPOCHI JOITYCKAET HETOYHOCTH (coomeemcmeue
unouxkamopy OIIK-2.1.);

- 5 0amoB BBICTABISIETCS OOYyYAIOUIEMYCsl, €CIIM TeMa JIOKJIaJa PacKpbITa, IPUBEJICHHBIC TPUMEPHI HE
COOTBETCTBYIOT TEME, CTYJEHT, OTB€Yas Ha JOINOJIHUTEJIbHbIE BOIPOCH, JIOMYCKAeT OLINOKH
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GammoB BEICTaBIsIETCS OOYYarOIIEMYCs, €CIIM TeMa JIOKJIaga HEe PacKphiTa, WM MpPHU OTBETE Ha
BOIPOCHI IOMYIIEHBI TPYObIC OMHOKU (coomeemcmeue unouxamopy OITK-2.1.)

TeMbl HHIAUBUAYAJbHBIX u/NIan IrpynnoBbIX ITPOEKTOB

Nuauxaropsl noctuxenusi: OINK-2.1.

1. YucnoBas mnocinenoBarenbHOCTh €€ mpenen. IIpuMeHeHne B (MHAHCOBBIX BBIUYHCIECHHIX
(HeTpepbIBHOE HAYKMCIIEHUE MPOIIEHTOB B (DHAHCOBBIX CJIENIKAX).

2. IlpousBonHast GyHKIIMHU, €€ IKOHOMHUYECKUN CMBICII. DJIACTUYHOCTH (DYHKIIHH, €€ SKOHOMHUYECKUIN
cmblica. [IpeaenbHblil ananus. [lpenenbHble U3AEPKKY, IpeeNbHas BRIpyUKa, IpeieiabHas IpUuObLb.
3. [Ipumenenne Gopmynsl Telinopa A HaxXOXKIAEHUS TapaMeTPOB KYIOHHBIX oOiIHranuil (aropanus
U BbINYyKJIOCTh). Mcmonb3oBanue ¢opmynasl MakiopeHa s cpaBHEHUs 3(PQPeKTHUBHOCTH
(MHAHCOBBIX ONepaluii MPU Pa3IMYHBIX CXeMax HapalleHUs U TMCKOHTUPOBAHMS JICHEXKHBIX CYMM.

4. I'moGanbHBIA 3KCTpeMyM (DYHKIIMM HECKOJBKUX IMepeMeHHbIX. DYHKIMS IMOJIE3HOCTH, 3ajada
NOTpeOUTENBCKOrO0 BbIOOpaA, KpuBas Oe3pasziauuusi, MpeneibHas HOpMa 3aMelleHus, (QYyHKUIUs
crpoca.

5. MeToa HauMEHBIIUX KBaJIpaToB.

Kpurepun ouenku (B 0asnax):
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- 10 GamioB BbICTaBNsieTCs OOydaloOIIEeMyCs, €CIIM TeMa IPOEKTa PACKpBITA, NMPHBEICHBI BEPHBIC
MIPUMEpPHI, MPOBEIECHO CaMOCTOSTEIbHOE HCCIIEOBAaHHUE, CTYIEHT CBOOOJHO OpPUEHTHPYETCS B TeMe
MPOEKTa, OTBEYACT HA JIONIOJHHUTEIILHBIC BOIIPOCHI (coomeemcmeue unoukamopy OIIK-2.1.);

- 8 OamwIoB BBHICTABISETCS OOYYAIOMIEMYCS, €CIM TeMa IPOEKTa PACKPHITA, TPUBEICHBI BEPHBIC
MPUMEpPHI, MPOBEACHO CAMOCTOSITEIbHOE HCCIIEJOBaHHE, CTYACHT MpPU OTBETE Ha JOIMOJHUTEIbHbBIC
BOTIPOCHI JIOMYCKAET HETOUHOCTHU (coomeemcmeue unouxamopy OITK-2.1.);

- 5 0aioB BBICTABISETCS O0YYaIOLIEMYCsl, €CIM TeMa MPOEKTa PACcKphITa, IPUBEACHHBIC IPUMEPHI HE
COOTBETCTBYIOT TE€ME€ WM HE TMPOBEACHO CaMOCTOSITENIbHOE HCCIEAOBaHMUE, CTYIEHT, OTBeyas Ha
JOTIOJIHUTEIIbHBIC BOIIPOCHI, JIOIYCKAET OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 GanoB BbICTaBisIeTCs O0yYaromEeMycs, €ClIM TeMa IMPOEKTa HE PacKpbITa, IPU OTBETE HA BOMPOCHI
JOMNYIICHBI TPYyObIe OIUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUS KOMIIETEHIIMIA BO BPEMS ITPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTALIUU

CprKTypa IK3aMEHALIMOHHOI0 OMJIeTAa/3a4€THOI0 3aaHus]

Haumenosanue oyenounozo mamepuana Makcumanwvhoe
Kouuecmaeo 041108
Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue (pacuemHo-aHaiumuyeckoe) 10
Ilpakmuueckoe 3a0anue (pacuemHo-aHaIumuyeckoe) 10

3agaHus, BKJIOYaeMble B 3K3aMeHAIMOHHBIN OuMJIeT/3aueTHOE 3ajaHHue

Hepeueub 60NpPOCO6 K 3auemy ¢C ouermoﬁ:

Homep IlepeyeHb BONIPOCOB K 324eTy € OLIEHKOM
BOMnpoca

ManI/IIIBI, OCHOBHBIC ITOHATHSA.

Orneparuu HaJ MaTPUIIAMHU.

CaolicTBa onepanuii HaJl MaTpULIAMHU.

OHpC,I[eJ'II/ITeJ'II/I, IIOHATHA BUABI.

Omnpenenurenu 2 u 3 nopsaka.

OHpGI[GJ'II/ITCJ'II/I BBICHINX ITOPAIKOB.

CBolicTBa onpeneuTeNei.

OO0patHas matpura.

©| o N g~ w N

Criocobb1  HaxoxeHus oOpartHoil Matpuiel. Dopmyna s
BBIYUCIICHUS] 0OPaTHOIN MaTpPUIIBL.

10. | Beraucienue oOpaTHOI MaTPHUIIBI C TIOMOIIBIO TIOCTPOCHUSI.

11. | Panr marpusl.

12. | CiocoObl BEIYHUCTICHHS PAHTOB MATPHII.

13. | Cucremsl IMHEHHBIX ypaBHEHUH, OCHOBHBIE TIOHATHSL.

14. | PemieHne cucTeM IUHEHHBIX ypaBHEHUH C MOMOIIBI0 (GOpMyT
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Kpawmepa.

15. | Pemenne cucreM ITUMHEHHBIX ypaBHEHHUN C MOMOUIbIO OOpaTHOM
MaTpULbI.

16. | Pemenne cucreM JMHEHHBIX ypaBHeHmid .Teopema Kponekepa —
Kanemnu.

17. | Pemienne cucrtem nuHeHHBIX ypaBHeHu. Meton ["aycca.

18. | Pemenune MuHEHHBIX OJHOPOAHBIX CUCTEM YpaBHEHHIA.

19. | BekTopbl OCHOBHBIE TIOHSTHSL.

20. | BekTOpb! 1 JIMHEWHBIC ONIEPAIIUU HAJl HUIMHU.

21. [Ipoekius BeKTOpa Ha OCh.

22. | Pa3noxeHHe BEeKTOpa 110 OPTaM KOOPAMHATHBIX OCEH.

23. | Monyns BekTopa. Hampasisromnue KOCHHYCHI.

24. | OnpeneneHue CKaIsPHOTO MTPOU3BEICHUS.

25. | CkansgpHoe npou3Be/ieHHe BEKTOPOB U €ro CBOICTBA.

26. | BolpaxkeHHEe CKJIIPHOIO POU3BEICHUE Yepe3 KOOPIUHATBI.

27. | [IpunoskeHus CKalsipHOTO MPOU3BEICHUS.

28. OrnpezesieHre BEKTOPHOTO MPOU3BEICHHUS.

29. BektopHoe npousBeieHHE BEKTOPOB U €r0 CBOKCTBA.

30. | BelpaxkeHHe BEKTOPHOI'O IPOU3BEACHUS Yepe3 KOOPAUHATHI.

31. | [IpunokeHus BEKTOPHOTO MTPOU3BEICHUS.

32. | OmpeneneHue CMEIIaHHOTO IPOU3BEACHUS.

33. CwmenranHoe MPOU3BEICHUE BEKTOPOB U €ro CBOMCTBA.

34. | BelpaxeHUE CMEIIAHHOTO MTPOU3BEACHUS Yepe3 KOOPINHATHI.

35. | HekoTopble NpHIIOKEHHS CMEIIAHHOTO IIPOU3BEIECHUS.

36. | JlunHeiiHO 3aBHCHUMBIE M IMHEHHO HE3aBUCHMBIE CUCTEMbI BEKTOPOB.

37. | OpToroHajipHasi CHCTEMa BEKTOPOB.

38. | ba3zuc mpocTpaHcTBa.

39. | PasmoskeHre BEKTOpA IO MMPOU3BOJILHOMY Oa3HCYy.

40. | CoOcTBeHHbIE 3HaYEHNE U COOCTBEHHbIE BEKTOPHI MAaTPUIIBI.

41. | IlpuBeneHue KBaipaTHOM MaTPUIIbl K AUArOHAIILHOMY BHTY.

42. | OpToroHaJIbHbIE U CHMMETPHUYECKUE MATPULIBI.

43. | KBagpaTnuHbie GOpPMEI.

44. | [IpuBeaeHue KBaApaTUUHON (POPMBI K KAHOHUYECKOMY BUAY.

45. | Onpenenenue MONOXKUTEIBHOM W OTPHULIATENILHOW KBaJpaTUYHON
(bopMmBl.

46. | JIuHUM HA TJIOCKOCTH.

47. | OcHOBHBIE IOHSTHS TUHUH.

48. | Pa3nuuHble BUIBI yPAaBHEHUN TPSMOI Ha MIIOCKOCTH.

49. | Ilpsimast TMHMS HA TUIOCKOCTH. Pa3zinuuHble BUJIBI 3a/1a4.

50. | JIuHuM BTOpPOTO MOPSI/IKA HA MIIOCKOCTH.

51. | OcHoBHbIE MOHATHUS O0IIEe YPAaBHEHUS JIUHUS BTOPOTO MOPSAKA.

52. | OKpy’>KHOCTb ypaBHEHHsI TOHATHS, CBOICTBA.

53. | Dmwmric ypaBHEHUS TIOHSTHSI, CBOWCTBA.

54. | I'mnepOona ypaBHEHUs IOHATHS, CBOMCTBA.
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55.

[Tapabona ypaBHEHHS TOHATHUS, CBOMCTBA.

56. | YpaBHEHUE MOBEPXHOCTH U JIMHUU B IPOCTPAHCTBE.

57. | OcHOBHBIE MOHATHSA. Y paBHEHUE INIOCKOCTH B IPOCTPAHCTBE.
58. | [Imockoctb. OCHOBHBIC 3a/1a4H.

59. | YpaBHeHHE psAMOl B TpocTpaHcTBe. [IoHATHS.

60. | YpaBHeHus npsAMbIX B mpocTpaHcTBe. OCHOBHBIE 3a/1a4H.

61. | Ilpsimas u mI0CKOCTH B pocTpaHcTie. [IansTus.

62. | IIpsimast 1 TUIOCKOCTH B pocTpaHcTBe. OCHOBHBIC 33/1a4H.
63. | banmaHcoBbIii METO/I aHAIN3a YKOHOMHYECKHX TTOKa3aTeNeH.
64. | DKOHOMHKO-MaTeMaTHUYECKasi MOJICIb MEKOTPACIEBOTO OaaHca.
65. | 3amaum mMexxoTpaciieBoro GanaHca.

66. | [lonsTue n ananu3 6aJaHCOBOW MOJEIH.

67. | IToctpoeHue GaaHCOBBIX MOJIEIICH.

68. | 3amaun Ha mOCTpoeHUE OATAHCOBBIX MOJIEIICH.

69. | [Ipumenenue hopmyn oOpamieHus.

70. ITocTpoeHue 6agaHCOBBIX MOJEIIEH.

71. IloHsiTHE CTPYKTYPHOU MaTpPHULIBIL.

72. 3aayy NPUBOAALIME K CTPYKTYPHBIM MOJAECIISIM.

Tunoeoii nepeuenv 60NPOCO8 K IKIAMEHY:

Homep IlepeyeHb BOIIPOCOB K 3K3aMeHY
BOIpoca
1 MHosxecTBa. OCHOBHBIE IIOHATHSI X ONIPEAEICHMSL.
2 UucnoBble MHOKECTBAa. MHOKECTBO IEHCTBUTEIBHBIX YUCEIL.
3 UucnoBble MpoMexyTKH. OKpeCTHOCTh TOUYKH.
4 MHOK€eCTBO KOMIUIEKCHBIX YUCE.
5 DOopMBI 3aIMCH KOMITJIEKCHBIX YHUCEIL.
6 CnoxeHne KOMIUIEKCHBIX YHCET.
7 BrlunTaHne KOMIUIEKCHBIX YHUCEIL.
8 YMHOKXEHUE KOMITJICKCHBIX YMCEJI.
9 JleneHne KOMIUIEKCHBIX YHCEI.
10 Bo3BeneHne KOMIUIEKCHOTO YKCIIa B CTENEHb.
11 W3BneueHre KOpHS U3 KOMIJIEKCHOTO YHCIIA.
12 Oynkuus. OnpeseneHue, CrocoObl 3a1aHus, IPUMEPHI.
13 OCHOBHBIE XapaKTEePUCTUKH QYHKIHH.
14 OcHOBHbIE 21eMeHTapHbIe QYHKIMHU U UX TpaduKH.
15 OO6partHast QyHKIHSL.
16 CrnoxHas QyHKIHSL.
17 HuciioBas NOCIIEI0BATENBHOCTb.
18 IIpenen ynucia0BOM NMOCIIEI0BATEIBHOCTH.
19 IIpenen pyHKIMHU B TOUKE.
20 IIpenen pyHkIMM Ha OECKOHEYHOCTH.
21 OJHOCTOPOHHHE NPEAELIIBI.
22 CBoIiCcTBa MPEJIEIIOB.
23 beckonevyno Oonbmas GpyHKIHS.
24 Beckoneuno manast QyHKuus.
25 CBs3p Mexay GyHKLHMEH, ee npeaesaoM H 0eCKOHEYHO MaJol QyHKIHEH.
26 OCHOBHBIE TEOPEMBI 0 Mpenenax.
27 IIpr3Haku CyiecTBOBaHUS MPEJIETIOB.
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28

IlepBrIii 3aMevaTenbHBIN Ipeaed.

29 BTopoii 3amedarenbHblil npeen.

30 OKBHBaJCHTHbICOECKOHEYHO MaJible (DYHKLIUH.

31 HenpepbIBHOCTD (yHKIIUH B TOYUKE.

32 HenpepbiBHOCTD (yHKILIMIT B MHTEpBaJle U Ha OTPE3KeE.

33 Touku pa3pbiBa ¥ UX KiaccU(pHUKaIHSL.

34 OCHOBHEBIE TEOPEMBI O HEMTPEPHIBHBIX (DYHKITHSX.

35 3anayn, IPUBOASIINE K TIOHSITHIO POU3BOTHOM.

36 OnpepesneHne NPOU3BOTHON (QYHKIIMH OJHON MEpeMEHHO.

37 [TpaBuna auddepeHMpoOBaHHS.

38 MexaHn4ecKui CMBICI TPOU3BOIHOM NEPBOro MOpsiIKa.

39 T'eomeTpryeckuid CMBICI TPOU3BOIHON NEPBOTO MOPSAKA.

40 YpaBHEHHE KACATEIbHON U HOPMAJIU K KPUBOM.

41 ITpon3BOHBIE BBICIIHMX MOPSAKOB.

42 Juddepennman pyHKmm.

43 IIpon3BogHas cOKHOW (HYHKITHH.

44 [TpousBoaHas OT HEABHO 33AaHHON (DYHKLIUH.

45 [Tpon3BoHAsI OT MapaMeTPUIECKH 3alaHHOH QyHKIHH.

46 [Tpumenenue quddepenimana K npUOJINKEHHBIM BEIYUCICHHSIM.

47 [TpaBuno Jlonuranst 1Jist BBIMKMCICHUS pejiesia QYHKIHH.

48 HHTepBabl MOHOTOHHOCTH (DYHKLIMH.

49 OKcTpeMyMbl QYHKIHU.

50 Haubonpiiiee 1 HaUMeHbIIIee 3HaUCHUE (PYHKIIUU HAa OTPE3KE.

51 BeInykinocTs, BOTHYTOCTh Tpaduka QyHKINH.

52 Touku neperuba.

53 Acumnrotsl rpaduka QyHKIHH.

54 O6wast cxema uccieoBaHue PYHKIHH.

55 DaCTUYHOCTh ()YHKIIMH U €€ CBOIMCTBA.

56 DJacTUYHOCTh B YKOHOMHKE.

57 [IpuMeHeHne TPOU3BOIHOM K PEIICHUIO 3a/1a4 Ha ONTUMU3ALIMIO.

58 O6mas cxema ucciieoBanys GYHKIUH U IOCTPOSHUs rpaduKa.

59 ®opmyna Telnopa Aji1 MHOIOYWIEHOB.

60 ®Dopmyna Teitnopa 11t TPOU3BOJILHON QYHKITHH.

61 IonsiTue (hyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.

62 YacTHble IPOU3BOIHBIE.

63 Juddepennnan GyHKINHN HECKOIBKHUX NMEPEMEHHBIX.

64 YacTHbIE TPOU3BO/IHBIE BHICIIUX TOPSIIKOB.

65 [Tpon3BojHAsI IO HANIPABIICHHUIO.

66 I'panuent GyHKIUH.

67 OKcTpeMyMbl YHKIMH MHOTHX EPEMEHHBIX (JIOKAJIbHBIH).

68 Y ci10BHBIHM SKCTpEeMYM (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.

69 Hawubonbiiee 1 HauMeHblee 3HaYeHUs QYHKIIMU IBYX MIEPEMEHHBIX B
3alaHHOH 00JIaCTH.

70 OKOHOMHYECKHE WILTIOCTpaluy (PyHKIMK ABYX IIEPEMEHHBIX: (PYHKINU
crpoca M MpeUI0KEHHS.

71 DKOHOMHUYECKUE WILTIOCTPAMH (QYHKIIMU JIBYX TIEPEMEHHbBIX: (DYHKIIUS
MTOJIE3HOCTH.

72 OKOHOMHUYECKHE WILTIOCTPalnH (PYHKIIMU ABYX IEPEMEHHBIX:
NPOM3BOJCTBEHHAsI QYHKIHSI.

Homep IlepeyeHb BONPOCOB K IK3aMEHY
BOMpoca

1 IlepBoobOpaznas. [loHsiTue HeonpeaeeHHOro NHTErpaa.

2 CBoiicTBa HEONPEIEJICHHOTO UHTErpaa.

3 Heonpenenennsiii unterpa. Tabmuia nepBooOpa3HbIX.
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Heonpenenennsiii unTerpain. Hemocpencrsennoe
HHTErPUPOBAHUE.

5 Heonpenenennsiii unTerpain. MHTerpupoBaHue myTeM 3aMeHbl
IIEPEMEHHOM.

6 Heonpenenenusiii uurerpan. MHTerpupoBanue myTeM 3aHECeHus
MHOKHUTEJS o 3HaK auddepeniumana.

7 Heonpenenennsiii uurerpain. @opmyia HHTETPUPOBAHUS T10-
YACTSM.

8 Heonpenenennsrit uaTerpan. MaTErpupoBanue 1poOHO-
panroHaIbHON (QYHKIUH.

9 Merton HeonpeeIeHHbIX KO3 PHUIIHEHTOB.

10 Heonpenenennsiii unterpain. MurerpupoBanue
TPUTOHOMETPUUYECKHUX (PYHKIUH.

11 Heonpenenenuslii uuterpain. HTerpupoBanue UppauoHanbHbIX
byHKINH.

12 Tabnuunble «HeOEpyIIUECs) UHTETPAJIbI.

13 OnpeieneHHbI UHTETPAJl KaK MPeie] HHTErPAJIbHON CyMMBI.

14 ®opmyna Herotona-JleitOnuna.

15 OcCHOBHbIE CBOMCTBA ONPEJICIIEHHOT0 HUHTETpaja.

16 3amMeHa nepeMeHHOHU B OIpeIeICHHOM MHTErpaie.

17 MHTerpupoBaHue 1o-4acTsM B OIIPEJeIECHHOM HHTErpaje.

18 WHTerpupoBaHme YeTHBIX M HEYETHBIX (DYHKITHIA B
CUMMETPUYHBIX NPEJeIIax.

19 HecoOcTBenHbIe nHTErpaisl neporo poaa. OnpeneneHus,
IIPUMEPBL.

20 HecoOcTBeHHbIe HHTErpaibl BTOporo posaa. Onpenenenus,
IIPUMEPBL.

21 I'eomeTpuyecKkre MpUIIOKEHN ONIPEAEIEHHOIO NHTErpaja K
BBIYUCIICHUIO IJIOLIA/IeH MIOCKUX (PUryp.

22 I'eomeTpuyeckre NpUIIOKEHUs ONIPEACIICHHOIO HHTErpala K
BBIYUCIICHHIO 0OEMOB TeJl BPALICHHUSI.

23 ["'eomeTpryeckue NpuIoKEeHUs ONPENEIEHHOIO HHTETpalla K
BBIYMCIICHUIO JUTMHBI IYTH TJIOCKOW KPUBOM.

24 [TpuioskeHUs ONPENEIEHHOr0 HHTErpala K SJKOHOMUKE.

25 Kpusas Jlopenua, Beruncienue kodppunuenta JHxuHu.

26 3agauu, npuBosIue K U depeHnaIbHbIM YPaBHEHUSM.

27 JuddepenumanbHble ypaBHEeHUs epBOro nopsjaka. OCHOBHbIE
TIOHSITHSL.

28 JuddepenumanpHble ypaBHEHUs IEPBOrO MOpsAIKa. 3a1aua
Komm.

29 JuddepennunanbHbple ypaBHEHUS IEPBOTO MOPSJIKA C
pa3aeAIOIUMUCS NEPEMEHHBIMH.

30 OpHoponuble AuddepeHnnanbHble ypaBHEHHs IEPBOTO MOPSIKA.

31 Jluneitnoe nuddepennmanbHOe ypaBHEHHE NIEPBOTO MOPsIJIKA.

32 Jluneiinoe nuddepeHnnanbHoe ypaBHEHHE IEPBOTO MOPSAKA.
YpasHenue f.bepnymm.

33 Mertopn Jlarpanxa pemeHust TMHEHHBIX TU(depeHIInaTbHbIX
ypaBHeHu# | ro nopsuka.

34 Metoa U.beprynnu penienus TMHERHBIX JU(PepeHIInanbHbIX

ypaBHeHUH | ro nopska.
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35

YpaBHeHHe B MOTHBIX quddepeHnmnanax.

36 JuddepeHnyanbHble ypaBHEHUS BHICIINX ITOPSIKOB.

37 VYpaBHeHHUs, TONYCKAIONME TOH)KEHHS IOPSJIKA.

38 JInHelHbIe OTHOPOHBIE YPABHEHHUs BTOPOTO MOPSIKA.

39 JIuneliHble OTHOPOHBIE YPABHEHHUSI BTOPOrO MOPSAIKA C
NOCTOSIHHBIMU K03 punimenramu.

40 Jluneiinbie HeomHopoaHbIie ypaBHeHus (JIHIY) Broporo nopsiaka
C TMIOCTOSTHHBIMH KO3 (UITEHTaMH.

41 Crtpykrypa obmiero pemenust JIH/Y Broporo mopsiika.

42 Merton Bapualuy Npou3BOJIbHBIX MOCTOAHHBIX 1151 JIHY
BTOPOT'O MOPSJKA.

43 Nurerpuposanue JIHY BTOpOro nopsiaka ¢ moCTOSIHHBIMU
K03 pHIHEeHTaMU ¥ IPaBOK YaCTHIOCTIEUAIBHOTO BUJIA.

44 YactHoe pemenue JIH/Y BToporo nopska.

45 3anaua Komm mis quddepeHnnanbHbIX ypaBHEHUN BBICIIMX
MOPSIIKOB.

46 [Tpunoxenus quddepeHnnanbHbIX YpaBHEHUH K SKOHOMUKE.

47 Uucnossle psiibl. OCHOBHBIE TOHSITHSL.

48 Psin reoMeTpuyeckoi mporpaccum.

49 Heo0xo1MMbIi IPU3HAK CXOMMOCTH YHCIIOBOIO Psijia.

50 I"apmonuyeckuit psj.

51 [TonoxuTtenbHbIe YNCIOBBIC Psibl. CXOIUMOCTH 1 CyMMa psifia.

52 Heo0xoauMblIil 1 TOCTaTOYHBIN MPU3HAKH CXOJIMMOCTH
ITOJIOXKUTEIBHBIX YUCIIOBBIX PSJIOB.

53 [Ipu3naku cpaBHEHUS PAJIOB.

54 ITpusnak JlamamoOepa.

55 Pagukanbnbiil npusnak Komm.

56 WuTerpanbHbiil npusHak Komm.

57 3HaKONEpEMEHHBIN PSII.

58 JlocTaTouHBINM NPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO pAJIa.

59 AOGCOJIOTHAs U YCIOBHAs CXOJUMOCTb.

60 3HaKOYEePETYIOITUICS PSI.

61 [Tpusznaxk JleiiOHuna.

62 Ocratok psga. OmeHkKa ocTaTka psijia ¢ IOMOIIbIO TPU3HAKA
JleiiOHMIA.

63 DYHKIIMOHAJIBHBIN PS/I.

64 O06nacTh cX0AUMOCTH (YHKIIMOHAIBHOTO pAAA.

65 CreneHHoM psi.

66 CBoIICTBa CTENEHHBIX PSIOB.

67 WMHuTepBan 1 paanyc CXOAUMMOCTH CTEIIEHHOTO psija.

68 Haxoxnenue pagnyca CXOAMMOCTH CTEIEHHOTO PsiJla ¢ TOMOIIBIO
npu3Haka JlamambGepa.

69 Psan Teiinopa. Psa Maknapena. Paznoxxenue ¢pyHKImii B
CTEIIEHHBIE PsI.

70 [IpyMeHeHre CTeNEeHHbIX PSAA0B B MPUOIMKEHHBIX BBIUMCICHUSIX
3HaYeHUH PYHKIUU.

71 [IpyMeHeHre CTEeNEeHHbIX PSAA0B B MPUOIMKEHHBIX BBIUMCICHUSIX
OIIPEJIETICHHBIX HHTETPAJIOB.

72 [IpriMeHeHre CTeNEeHHbIX PSA0B B MPUOIMKEHHBIX BBIUMCICHUSIX

JuQdepeHIMaIbHbIX YpaBHEHUH.
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Tunoeswvie pacuemHo-ana.iumuiecKue 3a0anus/3aoauu K 3auemy u IK3AMEHY .
Tema 1. DaemMeHTHI JTUHEHHON aJaredpbl
Jlana cuctema JWHEWHBIX ypaBHEHUH. [loka3aTh €€ COBMECTHOCTh W PEIINTHh IBYMsI CIIOCOOaMHU:
MeroaoM Kpamepa; cpeactBamu MaTpUYHOIO HMCYMCIEHHs; MeToaoMm ['aycca; meromoM JXopnana-
l"aycca.
5Xl +8X2 _X3 = 7,
1. 2X1_3X2 +2X3 :g, 2

Tema 2. DeMeHTBbI BeKTOPHOI aJredpbl

B tabnuue npuseneHbl K03 GUIMEHTHI MPSIMBIX 3aTPaT U KOHEYHAs MPOAYKILHS OTpaciell Ha TIaHOBBIN
IIEpPUOJ, YCII. I€H.e].

IloTpedJenne N
Koneunsrit
Otpacib Cenbckoe
[IpombIIIIIEHHOCTH - MPOJIYKT
X03SIIICTBO
[TpoMBINUIEHHOCTH a b t
IIpousBoacTBo Cenbckoe c q f
X0341lCTBO

Haittu:
1. nnaHoBble 0OBEMBI BAIOBOM MPOAYKIIMU OTpaciiel, MeKOTPACIIeBble TOCTABKH, YUCTYIO
MIPOYKLIUIO OTPaCIIel;
2. HEeoOXOAMMBIN 00bEM BaJIOBOTO BHIMTYCKa KaXKI0W OTpaciy, eciii KOHeYHOe oTpebiieHne
MPOAYKIIHH CEIbCKOT0 X03sicTBa yBeaunuuTcst Ha K%, a mpomebiiniennocty Ha 1%.

a b c d t f k |

0,1 0,3 0,55 0,1 100 400 10 30

Tema 3. DjieMeHTHI AHATUTHYECKOH reoMeTpUM

Hanwr Bepmmnbl Tpeyroabhnka ABC. Haiitu: ypaBHeHue ctopoH; mnuHy ctopoHsl BC; ypaBHeHue

BBICOTBI, OIYHIEHHOM W3 BepmIMHBI  A; muom@aabs TpeyronbHuka ABC; cuctemy HepaBeHCTB,

onpeaensomux TpeyroibHuk ABC.
A(2;-1),

B(-2:-2), C(3;4).

Tema 4. DjaeMeHTbI MATEMATHYECKOT0 AHAJIU3A

1. Haiitu oGnacth onpesencHus GyHKIUU Y = \/ (2x-=5)(4 + x)
2. HaiinuTe 006macTh JOMYCTUMBIX 3HAUEHUH (YHKITUH:

f(x)z\/g—s‘m.

Tema 5. IuddepeHunanbHoe HCUUCIeHHEe (PYHKIMH OHOM NepeMeHHOI

. ( 1 12 j
lim | ———-—
-2 \x+2 x +8

1. Bsruncnuts npenen GpyHKuIuu
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X +4, x<-1,
2. Haiitu Touku paspeiBa QyHKIMH f(x)={x?+2, —1<x<I,
2X, x>1.

Tema 7. UccsienoBanue (pyHKUMA ¢ IOMOIUBIO MPOU3BOAHBIX

. 16— x°
1. Haiigure acuMnToTsl rpaduka GyHKIMHA Y = At U TOYKH €r0 MEPECEUYCHHSI C OCSIMHU
X —

koopauHat. [lo HaliIeHHBIM JaHHBIM CXEMATHYECKU MTOCTPOITE rpaduk.

2.IlpoBenuTe mosHOE HCcleoBaHue (DYHKIIMH U TOCTPOITE ee rpaduk:
3

1. y:x+3§’/7. 2. yZlZ(:——Z)' 3. y=(x*+2x)e*.

Tema 8. {uddepenunanbHoe ucyucjienne GyHKIUNA MHOTHX IepeMeHHbIX.
1. Haiitu nanbospliee ¥ HaMMEHbINEE 3HAUYCHUS (PYHKIMI B 3aMKHYTOH 0OJIaCTH, OrpaHUYEHHON

3aJaHHBIMU JIMHUAMH Z =X +y> —Xy+X+y .

2. OnpenenuTs SKCTpeMyMbl GYHKIUU. Z = 2x% — y2 +4Xy + X+ 7.

Tema 9. UnTerpanbHoe ucuucjienne GyHKIUN OHOM NMepeMeHHOI.

X
2C0s X+ e* ——]dx

Jx

2. Haiitu mpupocT KanuTanta npeAnpusTHs Ha TaHHOM IPOMEXYTKE BPEMEHH, €CITH CKOPOCTh

1. BsluncauTe HEONpeIeIeHHbINA HHTErpaj (

. . a/ b
U3MEHEHUS NHBECTUIINN UMEET CIIEAYIOIINU BHU: | (t) =cyt + d ,a <t < f., npu

3aIaHHBIX 3HAYCHHUAX IMMapaMCTPOB.

. o 2
3. Pacnpesienenue 10Xoa B HEKOTOPOii cTpane onpesensercs kpupoit Jlopenna: Y = ax + bx.

Kakyto gacTb 1oxo0/1a nosyyatot ¢ % Hanbosiee HU3KO orjlauuBaeMoro HaceneHusi? [locunrarsb
K03 (HULIMEHT HEPAaBHOMEPHOCTH paclpeiesieHusi COBOKYIHOro 1oxonaa, eciu a=0,87, 8=0,13,
c=12.

Tema 10. In¢pdepeHuuanbHbie ypaBHEHH.

xy'+xyi =y
1. Pemmute ypaBHeHue = . /

2. Pemmute ypaBHEeHUE (2% +1)dy +y“dx =0

dp

3. ©yHKLMK crpoca W NPE/UIOKEHUs Ha HEKOTOPbIH ToBap nMeioT Bux ( = 50-2p-— pr u

s=70+2p-— 5—p. HaiiuTe 3aBHCHMOCTb paBHOBECHOI! 1eHbI oT BpeMen, ecmn P =10 B Moment

spemenn [ =0.

V' +10y"'+25v=0

1. Pemenuem nud¢epeHInalIbHOro ypaBHEHUs SIBIIIETCS  CEMENCTBO

GbyHKUUH. ..
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2. KopHuM XapakTepHCTHYECKOTO YypaBHEHUS JUHEHHOTO OJHOPOJHOIO

ki =2k,=3
YPaBHEHUS PaBHBI: !

3. Pemure ypaBHenue y" + 2y' — 3y = sinx

. Torma 3To ypaBHEHUE UMEET BULL. ..

Tema 11. MocaenosarenbHocTH U PAABI
1. OOmmii unen psina 1/2+2/3+3/4+4/5... paBeH...
2. [1are1ii wieH psaga 1/2+1/4+1/8+..:3‘PaB6H. ..

> -1

3. Onpenenute CXOAUMOCTb PSAIOB =1

==

! Z (=1)"
I

n=1

e
[EEN
N\
N | X
>

n
1. Onpenenute 001aCTh CXOTUMOCTH CTEIICHHOTO psiia -1

2. Pagmyc cXoauMOCTH CTENIEHHOTO psijia

3. Ykaxure cepeuHy HHTEpBaJa CXOAUMOCTH pAa 1=l

o0

1

ZL

n=l 1+

paBeH. ..

© (—1)"(2x—5)"

2

2n—1

Temamuxa Kypcoswvix pabom/npoekmoe (npu HaIuuuu):

Qg epeHIaTbLHOro

KypcoBas pabota no nucuuruivae «Bpiciias MaTeMaTHKa yueOHbIM IJIaHOM HE NMPEAyCMOTpEHaA.

IToka3aTe/ i U KPUTEPUHU OLIEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 0CBOEHMSI
KOMIIETEHIUH U Pe3yJbTATOB 00y4YeHusl, IIKAJIA OLleHNBAHUS

AHAJIUTHYCCKHX CHCTEM

MOJTHOM 00beMe:
MCIIOJIb30BATh
COBPEMEHHBII
WHCTPYMEHTAPHIA U
MHTEIUICKTYaJIbHBIC
nH(OopMannoHHO-
AHATUTHYCCKUEC
CHCTEMBI

dopmupyemble NuaukaTop 10CTHKEHUS Kpurepuu Yposens
IlIxana oueHnBanus O0CBOCHUS
KOMIICTeHIIUH KOMIIETCeHIIUH OLICHUBAHHUS .
KOMIIeTeHI U
OIIK-2. Cnocoden OIIK-2.1. Onpenenser 3Haer BepHO U B IIpoaBHHYTHI
OCyLIeCTBJIATH cOop, UCTOYHUKN HHOOPMAIIMM M [OJTHOM  00beMe:
00padoTKy M aHAIU3 OCYILECTBIISIET UX MOUCK HA  [METOJBI cbopa
[TaHHBIX, HEOOXOAUMBIX [OCHOBE ITOCTAaBJICHHBIX IieNel [MH(opManuy,
JIs1 peLeHust TUISL pEeLICHUS crocoOBl W BUI €€
MOCTABJIEHHbIX MpodecCHOHANBHBIX 33134 [peCTaBICHMS,
YIpaBJICHYeCKHX 3a/1a4, [IpUMEHSS
C HCIOJIb30BAHUEM COBPEMEHHOE
85— COBpPEMEHHOT 0 [IPOTPaMMHOE
100 «OTIANYHO»/ HHCTPYMEHTapHs U obecrieueHme
«324TEHO» HHTeIeKTYaJbHbIX
0aJjs10B
UHGOPMaIIUOHHO- 'YMeeT BepHO U B
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OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier  [Buaer ¢ IoBbIIEHHBIIH
MPUMEHSITh OCHOBHBICMAaTEMATHUECKUE METO,[p1[HE3HA T EILHBIMM
3aMCYaHUSAMM:
3aKOHBI U METOJIbI 1 OCYIIECTBIISCT
. MeTozBI cOopa
MCCIICI0BaHUI MaTEeMaTHIECKYIO irhopMALH,
CCTECTBEHHBIX HayK |[00paOOTKYy JIaHHBIX, CroCO6bI U B €€
TS pEIICHUS 3a/1a4  [IOJTyYSHHBIX B XOJIC IIpE/ICTABICHNUS,
npodeCCHOHATBHON  [pa3pabOTKH MPOAYKIUN | PAMCHAA
COBPEMEHHOE
NeATeILHOCTH 0OIIIECTBEHHOT'O
70-84 «X0po1mo»/ [DOTPAMMHO®
0aJs1I0B «3aAYTCHO» HI/ITaHHH’ a Tatore 06CCHe‘{eHI/Ie.
HUCCIIEOBAaHUN U VMmeer ¢
PKCIICPTU3BI €€ KAUeCTBA [HE3HAYHTEIbHBIMH
1 KauyeCTBa 3aMCYaHUSAMM:
MCIIOJIB30BaTh
MCIIOJIB3YEMOTO CHIPhS N
COBPEMEHHBIN
MHCTPYMEHTApUN U
MHTCIJICKTYaJIbHBIC
MHPOPMATMOHHO-
AHAJTTUTHYCCKHUEC
CUCTCMBbI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer Ha 6asoom |  ba3soBbrii
[IPUMEHSTh OCHOBHBICMaTeMaTHYeCKUE MeTO b1y POBHE, €
OINOKAMMU:
3aKOHBI H METOIbI W OCYIIIECTBIISICT
. MeToIbI cOopa
MCCIIeI0BaHUI MaTeMaTHYECKYIO WHbOpMAHI,
CCTECTBEHHBIX HayK |[00paOOTKy 1aHHBIX, CrI0COGBI U BUJL €€
TS pEIIeHUs 3a/1a4  [OJyYEHHBIX B XOJIe [IpE/ICTaBIICHAS,
npodeCCHOHATBHON  [pa3pabOTKH MPOAYKIUY | PAMCHAA
COBPEMCHHOC
e TeTbHOCTH 0OIIIECTBEHHOT'O
MPOTPaMMHOE
50—-69 | «yAOBJIETBOPUTEILHO»/ [IHTAHHA, 4 TAKIKC obGecneuenue
0aJJ1I0B «32YTEHO» HMCCIICJ0OBAaHUU U
PKCTIEPTU3BI €€ KauecTBa |[YMeeT Ha 6a3oBoM
1 KauecTBa YPOBHE, €
OIIMOKAMU:
MCITIOJIE3YEMOTO CHIPhSI
M CIIOJIB30BAaTh
COBpEMEHHBIN
MHCTPYMEHTApU U
MHTCJIJICKTYaJIbHbIC
MHPOPMALTMOHHO-
AHAJTTUTUYCCKHUEC
CUCTEMbI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier  [He 3nHaer na Komnerenuun
IPYMEHATH OCHOBHBIE MATEMATHUECKHE METO/IbI[0230BOM YPoBHe: He
METOoJIbI cOopa chopMHPOBaAHBI
3aKOHBI © METOIbI W OCYIIIECTBIISCT
. HHpOpPMAaLNH,
MCCIIeI0BaHUI MaTeMaTHYECKYIO cTOCOBEL H B &6
€CTECTBEHHBIX HayK |[00paOOTKYy IaHHBIX, Ipe/ICTABIIEHNUS,
TSI pEIIeHUs 3a/1a4  [IOJTYYSHHBIX B XOJIe IPUMEHSIS
npodeCCHOHATBHON  [pa3pabOTKH MPOAYKIUK |COBPCMCHHOC
MeHee pOrpaMMHOE
«HEYI0BJETBOPUTENBHOY/ [IEATEIILHOCTH 0OLIIECTBEHHOT'O
50 «HE 34T eHOY oOecrieucHue
6a/L10B [IATAHHA, & TAKKE He ymeer Ha

HCCIeIOBaHUN U
PKCIIEPTU3HI €€ KauecTBa
M KauyecTBa
MCTOJIb3YEMOTO ChIPBHSI

0a30BOM ypoBHe
MCTIO0NIb30BaTh
COBPEMEHHBII
MHCTPYMEHTapUH U
MHTEJIEKTyalbHbIC
MHPOPMALMOHHO-
AHATUTHYECKHE

CHCTCMBbI
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