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OHEHOYHBIE MATEPHUAJIbBI

1o yuyeOHoi JucHMILIMHe Bhiciias MmaTeMaTrka

NEPEYEHb KOMIIETEHIIUH C YKA3AHUEM PE3YJIbTATOB OBYUEHUA
N 3TAIIOB UX ®POPMHUPOBAHMA 110 JUCHHUIIJIMHE

dopmupyeMble

KOMIIETeHIIUH
(Kox ¥ HaMEeHOBaHUE

KOMIIETCHIINN)

HNHauKaTopsbl 10CTHKEHUS
KOMIIEeTeHIN i
(K01 1 HAUMEHOBAHHE
HUHUKATOPa)

Pe3yabTaThbl 00yueHus
(3HaHUsI, yMEHHS)

HaumenoBaHue
KOHTPOJIHPYEMBIX
pa3nesnoB U TeM

OIIK-2. Cniocoben
OCYLIECTBJIATH cOOp,
00padoTKy M aHAIU3
AaHHBIX, HEOOXOTUMBIX
AJS peleHus
MOCTAaBJIEHHBIX
ynpaBJeHYeCKHX
3ajga4, ¢
HCIOJIb30BAHUEM
COBPEMEHHOro
HHCTPYMEHTapus 1
HHTeJUIEKTYaJbHBIX
HH(OpPMALUOHHO-
AHATUTHYECKHUX CHCTeM

OIIK-2.1. Ompenensier
HCTOYHHUKH HH(POPMAIIH 1
OCYIIECTBIISICT UX TTONUCK Ha
OCHOBC ITIOCTAaBJICHHBIX
Leneu Ui peleHus
npodeCcCHOHANBHBIX 33/1a4

OlK-2.1. 3-1. 3HaeT
MeTozBI cOopa HHDOpPMAITHH,
CITIOCOOBI u BH/]I ee
MPE/ICTABICHUS,  MPUMEHSS
COBPEMEHHOE MPOTrPaMMHOE
obecrneucHUe

OINK-2.1. V-1. YMeeT
HCIOJIb30BaTh COBPEMEHHBIN
UHCTPYMEHTApUU U
UHTEJUICKTyaJIbHbIe
nHpopMannoHHO-
AQHAJTUTUYECKHE CUCTEMBI

Pasoen 1.
AHAJTHTUYECKAA
I'EOMETPUA U
JIMHEUHAS AJICEBPA
Tema 1. D1eMeHTHI
JMHEHHON anredpbl

Tema 2. DneMeHTHI
BEKTOPHOH ajreOpsl

Tema 3. D1eMeHTHI
AHATUTHYECKOH TeOMEeTpUH
Paszoen 2.
MATEMATHYECKUH
AHAJIN3

Tema 4. DnemMeHTbI
MaTeMaTHYECKOTO aHaIN3a
Tema 5.
Juddepennuansaoe
ucumciaeHue GyHKIUHN OTHOU
MepeMEHHOMN

Tema 6. OCHOBHBIE TEOPEMBI
mudpepeHIraIbHOTO
WCUYHUCIICHUS

Tema 7. UccieqoBanue
(GYHKIUH ¢ TOMOIIBIO
MIPOMU3BOTHBIX

Tema 8. IuddepenimansHoe
HCUHCIEeHUE (QYHKITH
HECKOJIbKUX TTEPEMEHHBIX
Tema 9. MuTerpansHoe
ucumciaeHue GyHKIUN OIHOM
epeMeHHOMN

Tema 10.
JuddepennnansHeie
ypaBHEHHS

Tema 11.
[TocnenoBarensHOCTH U
psizibl

METOANYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUNE JTAIIbI

®OPMUPOBAHUS KOMIIETEHIIUIA

Ilepeyens y4eOHBIX 32JaHUI HA ayIMTOPHBIX 3AHATHAX



Bonpocsl 11 poBeieHNs ONIPOCA HA 3aHATHAX
Nuauxaropsl noctmxenus: OIMK-2.1.
Pazoen 1. AHAJTUTHYECKAS TEOMETPHS H IHHEHHAA AJITEBPA

Tema 1. DjieMeHTBI JIMHEHHOH aJredpbl
Bonpocsl 1J1s1 IpoBeieHUsI ONIPoca:

Marpuiibl, OCHOBHBIE OHSTHS.
Orneparuy HaJ, MaTPHUIIAMH.
CBolicTBa onepanuii Hai MATPUIIAMU.
Onpenenurenu, TOHITHS BUIBI.
Onpenenurenu 2 U 3 mopsiaka.
Ornpenenuteny BRICIINX MOPSAKOB.
CBoiicTBa onpeaenuTeIe.

OO6parHas maTpuiia.

©ooN R wdPE

Crioco0b1 HaxokAeHUsT 00paTHO# Marpunbl. DopMyra At BEIUMCIEHUS 00paTHON
MaTpHULIBIL.

10. Beruucnenue oOpaTHOM MaTPUIIbI C IIOMOLIbIO IOCTPOEHUS.

11. Panr matpuubl.

12. CiocoObl BBIYMCIIEHUSI PAHTOB MATPHII.

13. CucreMbl TMHEWHBIX YpaBHEHUH, OCHOBHBIE TIOHSTHS.

14. Pemenue cucTeM JIMHEHHBIX ypaBHEHUH ¢ momoIisio hopmyir Kpamepa.
15. Pemienue cucreM JIMHEWHBIX ypaBHEHUH C IOMOIIBIO 0OpAaTHON MaTpPULIBI.
16. Pemenue crucrem JIMHEHHBIX ypaBHeHUH . Teopema Kponekepa — Kamemmm.
17. Pemenue cucrem JIMHENHBIX ypaBHeHU. Meton ["aycca.

18. Pemienue TMHEWHBIX OAHOPOIHBIX CUCTEM YpaBHEHMH.

Tema 2. Dj1eMeHTbI BeKTOPHOIi aJredpbl
Bonpocs! 1J1s1 IpoBeAeHUs ONPOCa:

BekTops!l OCHOBHBIE ITOHATHSL.

Bekropsl 1 TMHENHBIE ONIEepaliuy HaJ HUMH.

ITpoekius BeKTOpa Ha OCh.

Pa3znoxeHne BekTOpa 1o opraM KOOPIMHATHBIX OCEH.
Monyns BekTOpa. Hanpasisronue KOCUHYCBI.
Omnpenenenne CKaIsIipHOro IPOU3BEICHUS.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB U €r0 CBOWCTBA.
BeIpaxeHue CKalsipHOro IPOU3BEAEHUE Yepe3 KOOPAUHATHL.
IIpunoxkeHus CKaJsIpHOIrO IPOU3BEICHUS.

©CoNo Okl WDNE

[EN
o

. Onpenenenne BEKTOPHOTO IPOU3BEICHMUSL.

[EEY
[EEN

. BektopHOe npou3sBeieHue BEKTOPOB U €T0 CBOMCTBA.

[EN
N

. BblpaxkeHne BEKTOPHOTO MPOU3BEACHHS YEPE3 KOOPAUHATHI.

[EN
w

. [IpunoxeHns BEKTOPHOIO MMPOU3BEICHHUS.

[EEN
ISN

. OHpCIleJ'IeHI/IC CMCHIAHHOTO IMTPOU3BCACHUS.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

CmMenaHHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOMCTRBA.

BrIpaskeHne cMelaHHOro Npou3BeACHHS YepPe3 KOOPAUHATHI.
HexoTtopeie puioxeHusi CMEIIAaHHOIO IPOU3BEICHMUS.

JInHelHOo 3aBUCUMBIE U TMHENHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
OpToroHanbHas cucTeMa BEKTOpPOB.

basuc npocrpancrsa.

PaznoxeHue BeKTOpa 1o Mpou3BOJIILHOMY 0a3ucy.

CoOcTBeHHbIE 3HAUCHHE U COOCTBEHHBIE BEKTOPHI MATPULIBI.
[TpuBeneHne KBaIpaTHON MAaTpULbl K TMarOHAJIBHOMY BHIY.
OpToroHanbHble 1 CHMMETPUYECKUE MATPHULIBI.

KBanpatuunsie (GopMBlI.

[TpuBenenue kBaapaTHIHON (OPMBI K KAHOHUYECKOMY BHTY.
Onpenenenne NOJI0KHUTEITBHON U OTPULIATENILHON KBAJPATHUHON (DOPMBI.

Tema 3. Dj1eMeHTbI aHATUTHYECKOH reOMeTPUH

Bomnpocel 115 NpoBe/ieHUsI 0Npoca:

©oN R wDdE
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JIMHMY Ha TJIOCKOCTH.

OCHOBHBIC ITOHATHS JTUHUH.

Paznuunble BUIBI YpaBHEHHM NIPSMOM Ha IUIOCKOCTH.

[Ipsamas nuHUS HA IOCKOCTU. Pa3nuyHbie BUIBI 3a/1a4.

JIvHMM BTOPOTO NMOpPSAKA HA MIIOCKOCTH.

OcHOBHBIE TOHATHS 001Iee YPAaBHEHHUS JIMHKS BTOPOTO MOPSI/IKA.
OKpy»XHOCTb YpaBHEHUs IMOHATHSI, CBOUCTBA.

DJIIUIIC ypaBHEHUSI IOHSTHSI, CBOMCTBA.

['unep6ora ypaBHEeHUs MTOHSITHSI, CBONCTBA.

. ITapaGosna ypaBHEeHUs IOHATHS, CBOMCTBA.

. YpaBHEHNE OBEPXHOCTHU U JIMHUU B IIPOCTPAHCTBE.

. OCHOBHbIE MIOHATHUS. Y paBHEHUE TUIOCKOCTH B IPOCTPAHCTBE.
. ITnockocTts. OCHOBHBIE 3a]1a4H.

. YpaBHeHHe psIMOH B ITpocTpaHcTBe. [lonsATHA.

. YpaBHEHHUS NMPAMBIX B pocTpaHCTBE. OCHOBHBIE 33Ja4H.

. IIpsimast 1 m1ockoCTh B pocTpaHcTBe. [IanaTHs.

. IIpsimast 1 m10cKoCTh B pocTpaHcTBE. OCHOBHBIE 3a/1a4H.

Paszoen 2. MATEMATHYECKHH AHATH3
Tema 4. Di1eMeHTbI MATEMATHYECKOI'0 AHAJIU3A

Bonpocs! 1J1si IpoBeIeHUsI 0IPoca:

ook wdE

Jatb onpenenenue GyHKIUHU, IPUBECTH MPUMEPHI QYHKIIUI.
OCHOBHbBIE XapaKTEPUCTUKU PYHKINH.

OnemeHTapHble QYHKIUU (TpaQuKn).

[Ipenen ¢pyHkuuu. MeTo/ bl BEIYMCICHUS IPEEIIOB.
HenpepriBHOCTH QyHKITHI.

[Tpumenenue GpyHKIHUN B 5KOHOMUKE.

Tema 5. IuddepeHunanbHoe HCHUCTeHHEe (PYHKIUH OJHOH NepeMeHHOM



Bonpocs! 1J1s1 mpoBeeHHUs Onpoca:

1. Jlate onmpeneneHre Mpou3BoHON U nuddepenimana QyHKIun, TPUBECTH TPUMEDPHI.
2. MexaHHUYECKUI U TEOMETPUUYECKUI CMBICI MTPOU3BOAHON (DYHKITHH.

3. Ilpou3sBoaHbIC OOPATHOM, CIIOKHOM, HESIBHOM, TApaMETPUIECKH 3aIaHHON () YHKIIHH.
4. TIpon3BOIHBIC BHICIIUX MOPSIKOB.

Tema 6. OcHOBHBIE TeopeMbl AN pepeHIHATBLHOTI0 HCYHCICHUS
Bonpocsl 1151 IpoBe/ieHUs ONpoca:
Teopema depma
Teopema Posst
Teopema Jlarpanxka
Teopema Komm
IIpaBuno Jlonurans
®opmyina Teitnopa
Tema 7. UccsienoBanue (PyHKUMA ¢ TOMOIIBIO POU3BOAHBIX

Bonpocsl 1151 IpoBe/ieHUs ONpoca:

1. Dkcrpemymbl QyHKINH.

2. llpumenenune auddepeHInaIbHOr0 MCUUCICHUS K HCCIeA0BaHUI0 (QYHKIUH U

MOCTPOCHHIO TPahUKOB PYHKITHI.
3. Ilpumenenue nuddepeHuanbHOro UCUUCICHHS B SKOHOMUKE.

ook wnE

Tema 8. lu¢depenunanbHoe HcHUCIeHHE PYHKIMH HECKOJIBKUX NepeMEeHHBbIX
Bonpocs! /151 IpoBeeHUs 0ONpoca:
Jlatp onpenenenue pyHKIIUN HECKOJIBKHUX TIEPEMEHHBIX, TPUBECTH MPHUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUNA HECKOJIBKUX NEPEMEHHBIX.
[Tpenen pyHKIMM HECKONBKUX TEPEMEHHBIX.
HenpepbIBHOCTh (PYHKIMI HECKOJIIBKUX TEPEMEHHBIX.
OKOHOMHUYECKHE WIUTIOCTPAIIUN (PYHKIIMI HECKOIBKUX TEPEMEHHBIX.

agrONE

Tema 9. UnTerpasbHoe ucuucjieHue pyHKIMU 0JHOM NepeMeHHOi
Bonpocs! 1J1s1 mpoBeaeHNs Onpoca:
Jlatb onpenenenue nepBoodpazHoi GyHKINH, IPUBECTH IPUMEPHI.
Heonpenenennslii unTerpai. MHTErpupoBaHue myTeM 3aMeHBbI.
Heonpenenennsiii unTerpan. TaTerpupoBanue no-4acTsm.
Heonpenenenuslit uuterpain. MHTerpupoBaHne TpPUrOHOMETPUUECKUX (DYHKITHHA.
Omnpenenennpii  unterpas. ®opmyna Herorona-JleiiOuuma. Metogsl W COCOOBI
MHTETPUPOBAHUS.
6. DKOHOMHYECKHE WILTIOCTPAIMH ONPENEICHHOTO HHTETpaa.

agrONE

Tema 10. InddepenunaibHble ypaBHEeHUS
Bomnpocs! 1J1s1 npoBeieHHs ONpoca:
Hatp onpenenenue nudhepeHuanTbHOro ypaBHEHUs, TPUBECTH PUMEPHI.
Juddepennnanbable ypaBHEHHs IepBOro nopsaka. OcHoBHbIe MOHATHSA. 3aaa4un Kormm.

JuddepeHnmanbHbIX ypaBHEHNUH EPBOTo MOPSAKA € pa3IeIIONIUMHICS TEPEMEHHBIMH.
OnHoponnslie nuddepeHnnanbHble ypaBHEHHUS EPBOTO MOPSIKA.

Jluneiinoe nuddepeHnnanpHoe ypaBHEHHE IEPBOro nopsiaka. YpaBHeHnue bepHymm.
JuddepennmanbHble ypaBHEHUS BBICIINX MOPSIIKOB.

JuddepennnansHple ypaBHEeHNs, JOMYCKAIOIIME MOHKEHUS TOPAIKA.

JluHeiHble OJJTHOPO/IHBIE YPABHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 pHIIMEeHTaMu.

PO EOAWNE

JluHeiiHble HEOHOPOIHBIE YPAaBHEHHUS BTOPOTO MOPSAKA C OCTOSHHBIMU K03 PuirieHTaMu.

6



5. Tpunoxenus quddepeHnanTbHbIX YpaBHEHUH K SKOHOMUKE.

Tewma 11. IlocjienoBaTeIbHOCTH U PABI
BonpochI /151 MpoBeIeHHs Onpoca:
1. Jlath ompeneieHre YMCIOBOro psaga. [IpuBecTr mpumepsl.

2. TlonoxwuTtenbHble YUCIOBbIE PsAbl. CXOIUMOCTh U CyMMa psjia.

3. HeoOxoaumblii M 1OCTaTOYHBIN MPU3HAKH CXOJIUMOCTHU MOJIOKUTEIBHBIX YUCIOBBIX PSIIOB.

4. 3HakomnepeMeHHbI psan. JlocTaTOYHBIA MPU3HAK CXOAWMOCTH 3HAKOIEPEMEHHOIO psja.
AOCOJIOTHAS U YCIIOBHAS CXOAUMOCTb.

5. 3nakouepenyromuiicst psa. [Ipusnak JleitOnuma. Ocratok psga. OueHka ocTatka psga C
NIOMOUIbIO IpHU3HaKa JlelOHuIa.

1. ®ysknuoHanbHBIN psia. OOIACTh CXOAUMOCTH PYHKIIMOHATBHOTO PSIIa.

2. Crenennoit psa. UurtepBan u paauyc cxoaumoctu. HaxoxzaeHue paamyca CXOAUMOCTH C
nomolibio mpusHaka Jlamamobepa.

3. Psap Teitnopa. Psn Maxknapena. Paznoxenue GyHKUUNA B CTETICHHBIE PSI.

4. TlpuMeHeHUe CTETICHHBIX PSIOB B MIPUOIMIKEHHBIX BRIYUCICHUSX.

5. IlpumMeHneHue psa0B B 5KOHOMUKE.

Kpurepun ouenku (B 0asiax):
- 2 Oajuta BBICTaBISIETCS OOYdYaIOMIEMYCsl, €CIM OTBET Ha BONPOC IMPEJICTaBJIEH B MOJHOM oOBbeme 0e3
OIIMOOK U HE0UETOB (coomeemcmeue unouxamopy OITK-2.1.);

- 1 6amn BbIcTaBIsAETCA 0OydarOLUIEMYyCsl, €CIM OTBET HAa BOIPOC MPEJICTAaBJIEH B MOJHOM oObeMe, pU
OTBETE JIOMYILCHBI HETOUHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 Oayna BeICTaBIsIETCS O0YyYAOLIEMYCs, €CJIM OTBET HAa BOIPOC MPEACTABIECH HE B IIOJIHOM 00BEME,
IPU OTBETE JOMYIICHBI HE3HAYUTEIILHBIC OIIMOKU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 6amnoB BBICTABISIETCS O0YYAIOMIEMYCs, €CIIM OTBET Ha BOMPOC HE NPEACTABJICH, WM MPU OTBETE
JOMYIIEHBI TpyObIe OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

3agaHus A/ TEeKyIero KOHTPoJIs

PacueTHO-aHATUTHYECKHE 32/ IaHUS
HNupukaropsl nocruxenusi: OIIK-2.1.

Paszoen 1. AHAJINTHYECKAS TEOMETPHS H IMHEHHAA AJITEBEPA
Tema 1. DjieMeHTBI JIMHEHHOI aJaredpbl
3agaHus 119 CaMOCTOSITEIbHON PadoThI:

Jlana cuctema JMHEMHBIX ypaBHeHUH. Jloka3aTh €€ COBMECTHOCTb W PEUIMTh JBYMs CIIOCOOaMMu:
MetonoMm Kpamepa; cpenctBaMum MaTpu4HOro HcuucieHus; Metonom l'aycca; meromom JKopnana-
l"aycca.

5Xl +8X2_X3:7, 4Xl_3X2 +2X3 :9,

Tema 2. Di1eMeHThbI BEKTOPHOM aJredpsbl
3agaHus 1719 CaMOCTOSITEIbHON PadoThI:



B Tabauue npuBeaeHbl KO3 GUIMEHTH IPSIMBIX 3aTpaT U KOHEYHAst IPOAYKLUS OTpaciell Ha IIIaHOBBIN
[IEPUOJ, YCII. ACH.EN.

IoTpebenue N
Koneunnrit
Otpacib Cenbckoe
[IpoMbIIIEeHHOCTH 9 IPOAYKT
X035IICTBO
[TpOMBIIIIIEHHOCTh a b t
IIpousBoacTBo CebcKoe c q f
XO035IICTBO

Haiitu:
1. nmnaHoBBIE OOBEMBI BAIOBOUM MPOAYKIIMU OTpaCiiel, MEKOTPACIIEBbIE TTIOCTABKH, YUCTYIO
MPOIYKIINIO OTpaciieit;
2. HEOOXOAMMBIN 00BEM BaJIOBOTO BBITyCKA KAXKIOW OTPACIH, €CIH KOHEYHOE OTpebiieHue
HPOIYKIIMH CEILCKOTO X03siiicTBa yBeaunuutcs 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. Jj1eMeHTbI AaHAJTUTHYECKOU reOMeTPUH
3agaHus 119 CaMOCTOSITeIbHON PadoThI:

Hanbl BepuinHbl TpeyroabHuka ABC. Haiitu: ypaBHeHue cTopoH; anuHy ctopoHsl BC; ypaBHeHue
BBICOTBI, OIYIIEHHOM W3 BepwnHbl  A; muomans TtpeyroapHuka ABC; cucteMy HEpaBEHCTS,
onpeaensomux TpeyroiabHuk ABC.

A (2;-1),

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

Pazoen 2. MATEMATHYECKHH AHAJIH3
Tema 4. Dj1eMeHTBI MATEMATHYECKOI'0 AaHAJIN3A
3agaHus 1719 CaMOCTOSITEIbHON PadoThI:

1. Haiitu oGnacTh onpeaencHus QyHKIUU 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 JIBYX KOMIUICKCHBIX uYHced. [loJyd4eHHOE 4YHCIIO TMPEICTaBUTh B

TpI/IFOHOMeTpI/I‘IeCKOﬁ U MOKa3aTelIbHOM CI)OpMaX 3aliuCu U I/I306p83I/ITL Ha KOMILIEKCHOM IJIOCKOCTH:

i+1
s
6. Brerauciurts (— \/§ + I) .
7. HaiiTi Bce 3HaUeHUs KOPHS U U300pa3UTh X Ha KOMITJIEKCHOM MJIOCKOCTH: 3/8.

Tema 5. luddepeHunanbHoe HCHUCIEHHE (PYHKIUM OJHOM NepeMeHHOoM
3agaHus 1719 CaMOCTOSITEIbHOM PadoThI:

1 12
lim ( —37)
1. Beruucauts npeger GyHkimn 7 X2 v +8



X+4, X < -1,
2. Haiitu Touku paspbiBa QyHKIMH f(x)=<x?+2, —1<x<],

2Xx, x >1.
3. Haiitu obnacte onpenenenus GyHKIMA y = 24X :
X° -1
(4—x)
4. HccnenioBarh (yHKIMIO HA YCTHOCTh-HEYCTHOCTD: y — 7 i
X" =5
3
5. Berauciuts npeaes lim (X — 2X _1XX +1)
x>1  x*+4x* -5
6. [ToctpouTtsh rpaduk, ykasath XapakTep pa3pbiBa B TOUKAX pa3pbiBa, €CIIM TAKUE UMCIOTCS:
Xx+1 x<1
y=4x"+Xx, 1<x<2-
-2X-1, x>2
7. JloKasaTh, 4To QYHKIMs HEPEPHIBHA B TOUKe Xo. Y =5X° —1, X, =6.

Tema 7. UccnenoBanue GpyHKUHMH € IOMOIIBIO POU3BOAHBIX
3ananHus AJs1 CAMOCTOSITEIbHOI padoThI:

1. 3ammcarth ypaBHEHME KacaTelbHOM K QYHKIMHU B 3aaHHOM TOUKE:
y=(4x-x*)14, x,=2.
Boeraucnuts npubimkeHHO ¢ ToMoIbio guddepenimana: Y = 3{/;, x=17,76.
3. Haiitu npousBoanyio N-ro nopsaka: Y = xe .
2(3x% +4x* — x—2)
15J1+x
3tP+1

- 3
5. Bbruncaute Npou3BOIHYIO NapaMeTPUUECKON QyHKIH 3t3
y =sin ( J

4. BblYMCIUTH NPOU3BOIHYIO CIOXKHOM QyHKIIMM y =

Lt
3

. 16 — x?
6. Haiimute acumnToTsl rpaduka GyHKIUU Y = vy ¥ TOYKHU €ro MepPeceueHus ¢

ocsiMu KoopauHAT. [1o HaliIeHHBIM TAaHHBIM CXEMAaTUYECKH TIOCTPOTE rpaduk.

7. TlpoBenute MoaHOE MCCIEIOBaHNE PYHKIIUUA U TIOCTPOUTE €€ rpaduk:
3

1 y=x+3/x2. 2. y:12(:<(—-2)' 3. y=(x2+2x)e" .

Tema 8. luddepenunanbHoe ncuucaeHne PyHKINN HECKOJIBKHUX IepeMEeHHbIX
3agaHus 1151 CAMOCTOATEIBHOM padoThI:

1. Haiiti yacTHBIC TPOU3BOAHBIC QYHKIIHH Z =Xy (4—X—Y)

2. Haiitu xpuTnueckue TOYKH GYHKIMH z=x> +8y> —6xy, ONPENEIUTh XapaKTep SKCTPEMyMa B
HUX.

3. Haiitu Haubonbllee U HaUMEHbIIEE 3HAUCHUE (QYHKIMU z=x’+y? —xy+x+y B 3aJaHHOM
obmactu: x=0, y=0, x+y=-3.

4. Jlna pynxuu nonessoctd U = X*°y®°noctpouTs rpaguent-BekTop B Touke M(4;1).



5.

OnpenenuTs ycaoBHbIH skcTpeMyM dynknuu U = X*°y*° npu orpannuenun x+y=150.

Tema 9. UaTerpajibHOe HCHHUCTIeHUEe (PYHKIMHU OHOI MepeMeHHOol

33[[3]-[1/[5[ JJI1 CAMOCTOATEIbHOI paﬁoTbI:

1.
2.

How

PO N =

o

=

BEIYHCINTE TUIOMAAb (GUIYPHI, OTPAHUYCHHON JTHHUSIMH y=X>+4X, y=x+4.

X
Berauciute Heonpe eI HHBIA HHTETPa J.(Z cosx+e” — —jdx .

Jx

Brruncnute HeonpeeieHHbIN HHTerpai (MHTErpUPOBaHUE MO-YaCTAM
Haiitu npupoct kanurana npeaupuaTis Ha JaHHOM IPOMEXYTKE BPEMEHHU, €CIIM CKOPOCTh

) jxe“dx

o N a/ b
M3MCHCHHSA MHBECTUIIMH UMECT CICTYIOIINN BHU]I: | (t) =cyt’ +d , a <t p.

Pacnpenenenne moxoga B HEKOTOpPOWM cTpaHe ompenensercs KpuBoil Jlopenma:

2
y=ax +bx. Kakyro gacte noxona momy4aroT ¢ % HauOojiee HM3KO OIJIAYUBAEMOIO

HaceneHus? Ilocuntarh KOIPPUIMESHT HEPABHOMEPHOCTH PACHPEICIICHUS COBOKYITHOTO
noxona, eciim 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 1
Haiinure obmiee pemenue auddepeHnnaibsHoro ypaBHeHUs y Xy =Xy

1 _ 7X2
Haiinute yactaoe pemenue quddepeHIMaATEHOTO YpaBHEHHS y+2xy=xe"
Pemmutes muddepennmanbaoe ypaBHEHHE cosY dX = (X +2c0s ) sin y dy

g 4x
Pemenuem nuddepeHmaibHoro ypaBHeHus - ' SIBJISICTCSI CEMENUCTBO (PYHKIIHIA. ..
x Y +xy =y
Pemnre ypaBHenue = ¢ v v
2 vl =
Pemure ypaBHeHHE (2x +1)dy +y’dx =0
DyYHKIUK CIIpoca U MpeIoKeHHs Ha HeKOTopblil Tosap umeror Buag  =50—-2p—4—— u

s=70+2p-—- 5—? . Haiimure: 3aBHCHMMOCTH PAaBHOBECHOH LIEHBI OT BpPEMEHM, ECIIH

p =10 B moment Bpemenn t =0

1t r_ _

Pemmts quddepeHimansHoe ypaBHeHHE +y—2y=0,

Haiitu oOmee pemenne au@QepeHunanbHOrO0 yYpaBHEHUS, BBIIOJHUTh IPOBEPKY

yi—4y'=0

CocTaBuTh XapaKTepUCTHUECKOE YpaBHEHUE U HailTu ol1iee peuieHre AupepeHnnaibHoro
P2y +y=0

YpaBHEHHUS .

Pemuts OJTHOPOJIHOE muddepeHanbHOe ypaBHEHUE BTOPOTO nopsiika

Y2y + 10y =10

Haiiti yactHOe perienne qupPpepeHInaTbHOr0 ypaBHEHNS, YAOBIETBOPSIONIEE HaualbHBIM
— f — i __ —

Tema 11. ITocsienoBaTeIbHOCTH U PAABI
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3agaHus 1719 CaMOCTOSITEIbHON PadoThI:
0 n5 .
1. Omnpenenurte XapakTep CXOIUMOCTH 3HAKOUYEPETYIOIIETroCs psia z o (-5)
n=1

= (n+1)°
2. Jloka3aTh CXO0MMOCTH psija 1o npu3Haky amamoOepa Z (2—n)
n=1
3n+1
3. Jlokazatb cX0AMMOCTSH psija 1o npusHaky Ko Z ( 4 )’
n=1
n

4. Jloka3zaTb CXOOUMOCTH Psijia IO UHTErPaIbHOMY IIPU3HAKY Z 1
+

5. HccnenmoBarh cXOAMMOCTD psijia z 322"
n=1

i n?(x—3)"
(n* +1)?
Onpenenure 00J1aCTh CXOJAMMOCTH CTETICHHOTO psija n=1
Paznoxure KIuo p = 2¢*™ — x? —4x B psag Teittopa B OKPECTHOCTH TOUKH X=1.
y

+1 2
T _x

Paznoxure pynkuuio y = 2e —4x B psan MakiiopeHa.

M w e

OleHHUTe OCTATOUHBIM WiIeH psfa MpH pasnoxkeHHUd (GyHKUUM y =2e"" —x* —4x B pan

Telinopa B OKpECTHOCTH TOUKU X=2.
5. Beruucnuts 3Hayenue cos0,8 ¢ tounoctero 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 BhICTaBisieTCsl OOyyaromeMycs, €cid 3aJlaHHe pPELIeHO B MOJHOM O0beMe, NMpH peLIeHUH
JONYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 0,5 Gayna BeICTaBIIIETCS O0YYArOMIEMYCs, €CITH 3aJJaHUe PEIICHO HEe B TIOJTHOM O00bEeMe, MPU PEIICHUN
JOIYIICHBI HE3HAYUTEIIbHBIC OIUOKHU (coomeemcmeue unouxamopy OITK-2.1.);

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

KoMmuiekThI 3a1aHnil 1J151 KOHTPOJIbHBIX Pa0doT
Nuauxaropsl nocruxenusi: OINK-2.1.
Tema . DyHKUMH OAHOM NEeHCTBUTEIBLHON NEPEMEHHOM.

Bapmuanr 1
1. He npumensis npasuio JlonuTans, HailTh npeaesnsl QyHKIUHN.

1-2x V1+X—+/1-X . 1-cosx (x+5)

a) lim 6)| ;B) lim ———; 1) lim
X

x>0 X — 3x x—0 5 X—00
2. Haiitu Touku paspbiBa (YHKLUHU, €CIM OHU CYIIECTBYIOT, CKaUOK (DYHKIIMHM B KKJIOW TOUKE
pa3pbiBa U IOCTPOUTH IpaduK.
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" (1)\2=
x+4,  x<-l, '/(.\-):[7 '

a) f(x)={x*+2, —1<x<l, 0) N

2X, x>1.
Bapuanr 2
1. He npumensis npasuio Jlonurans, HAWTH npeaesl GyHKIUH.
3 2x+1
X7+l . AJ2+Xx-3 . 1-cos8x . (X=2
a) lim ———; 0) lim ——M—; B) Iim—; 1) lm|—— .
x=0 2X° +1 x>7  X—=7 x>0]1 —cos4x x>0\ X

2. Haiitu Touku paspbiBa (YHKLWHU, €CIM OHU CYIIECTBYIOT, CKA4OK (PYHKIHMU B KaKIOW TOUKE
pa3pbiBa M HOCTPOUTH rpaduK.

3

=X, X<0, g
f(x)=3%"
a) f(x)=4 x4, 0<x<2 0) -
X+1, X>2.

Kpurepun ouenku (B 0asiax):

- 8 0aJyUI0B BBICTABIISIETCS O0YYAIOIIEMYCsl, €CJIM KOHTPOJIbHAs pellieHa B MOJIHOM 00beMe 0e3 OITHO0K U
HeZo4YeToB (MyHKTHI HOMepa | oneHuBatotcs B 1 6aii, myHKTHI HOMepa 2 — B 2 Oanna) (coomeemcmeue
unouxkamopy OIIK-2.1.);

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

- 4 Gamna BbICTaBIseTCS 00ydYaroIIeMycsi, €ClIM KOHTpOJbHas pelieHa He B moiHoM obOwveme (50%
paboOTBl  BBHIMIOJIHEHO), TPH PEIICHWW JONMYIICHBl HE3HAYHTEIbHBIC OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbicTaBisieTCs OOydYarOIIEMyCs, €CIIM KOHTpOJIbHAs HE peIIeHa, WU MPH PelIeHUU
JONYIIEHBI TpyObIe OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . lu¢ppepeHunaibHOe HCcHHCTIeHHEe PYHKIMM OJHOW NepeMeHHOi.
Bapmnanr 1

1. Haiitu npousBOIHbBIC % JAHHBIX (PYHKITUH.
X

2

a) y=(1+§/;)3, 6) y=x%sin3x, B) y=Incosdx, T) y=a®* —e* .
2. 3ammcarh ypaBHEHHe KacaTelbHO K (yHKIHH B 3a1aHHoi Touke: f(X) = (4x —x?)/4, x,=2.

3. HUccrnenoBats meromamu mud¢GepeHIHaTbHOr0 UCUUCIEHHsST (PYHKIMIO W TOCTPOUTH Tpaduk.
y=x%-3x*+3x2-5

Bapuawnr 2
1. Haiitu npousBoaHble ? JAHHBIX (GYHKLUH.
X
3 .
a) y=x+3x* ———, 6) y=-3cosx-ctgx, B) y=e *Inx,T) y=——x_,
3 2cos” x

o > 2
2. 3anmcarth ypaBHEHHE KacaTeabHOM K GpyHKImH B 3a1anuoi Touke: f(X)=(x"+1)/2, x,=2.
3. HUccrenoBats mMeromamu mud¢GepeHINaTbHOT0 UCUUCIEHHsST (PYHKIMIO W TOCTPOUTH Tpaduk.

y=@x°) [ (x*-4).
Kputepun onenkn (B 0aj1ax):
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- 7 6a15I0B BBICTABIISIETCS 00YYAIOLIEMYCsl, €CIIM KOHTPOJIbHAS pelleHa B IOJHOM 00beMe 0e3 OmnOoK 1
HemoueToB (MyHKTHI HOMepa | omenuBarorcst B 1 Oamn, Homep 2 — B 1 Gamt, Homep 3 — B 2 Oasua)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 0aiIoB BHICTABISIETCS 00yUarOIMEMycsl, €CIIM KOHTPOJIbHAS PEIIeHa B TIOJTHOM 00beMe, IIPU PEeLICHUN
JOMYIICHBI HETOYHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 3 Oamna BbICTaBiseTCsl 00ydaroIIeMycsi, €ClIM KOHTPOJbHasl pelieHa He B moidHoMm oOwveme (50%
pa®OTHI  BBHIMOJIHEHO), MPHU PpEIICHUH JOMYIICHbl HE3HAUUTENIbHBIE OMIMOKU (coomeemcmeue
unouxkamopy OIIK-2.1.),

- 0 OamnoB BbicTaBisieTCs OOydYaroOIIEMyCs, €CIIM KOHTPOJbHAs HE pElIeHa, WM TpU PEIIeHUU
JOMYIICHBI TPYObIe OIUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . ludppepenunanbHoe ucuncjieHne GyHKUUM MHOTHX NepeMEHHbIX.
Bapuanr 1

1. Haiitu: a) HauOoJbliee ¥ HAMMEHbIIEE 3HAYECHUSA QYHKIMU z=Xx’+y” —Xy+X+yB 3aMKHYTOM
obmactu, orpaHuueHHOW 3amaHHbiMu JmHEsSMH X =0, y=0, X+y=-3; 0) skcTpeMyMbI

GyHKIMU. z=x> +y> —xy+x+7Y.

Bapuant 2
1. Haiitu: a) HanOoJIbIlee ¥ HAUMEHbBLIEE 3HAYEHUS QYHKIMU Z = 4x? +9y? — 4X + 6y + 3B 3aMKHYTON

obmactu, orpaHuueHHOM 3amaHuHeiMu JmHEHsMH X =0, y=0, Xx+y=1; 6) skcrpemymsI
GyHKuUM 7 = 4x? +9y® —4x +6y +3

Kpurepun ouenku (B 0asiax):

- 5 0aJuI0B BBICTABIIIETCS OOYYAIOIIEMYCsl, €CJIM KOHTPOJIbHAS PEIICHA B TIOJIHOM 00beMe 0€3 OmuboK u
HeZo4YeToB (IyHKT a) olleHuBaeTcsa B 3 Oauia, MyHKT 0) — B 2 6ania) (coomeemcmeue uHOUKAMOPY
OIIK-2.1.);

- 3 Gasyuta BeICTaBIsIeTCSl 00YYarOMIEMYCsl, €CJIM KOHTPOJIbHAS pelleHa B MOJIHOM 00beMe, IIPH PeleHUun
JOTYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 2 Oamna BBICTaBIsETCS OOydYaroIIeMycs, €ClIM KOHTpOJbHas pelieHa He B moidHoM obOwveme (50%
paboOTHl  BBHIMOJIHEHO), TPHU PpEHICHWH JOINMYyHICHBl HE3HAUYHWTENbHBIC OIIHOKHA (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbIcTaBIseTCS OOydYarOImIEMyCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU TPH PeleHUuN
JOMYIICHBI TPYyObIe OIUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . UnTErpaibHOEe McuncIeHHe QYHKIMU OHOM NePpEeMEHHOM.
Bapmuanr 1
1. IIpounTerpupyiiTe MeTOIOM 3aHECEHHUs MOJ 3HaK AuddepeHLrana Wi METOJOM 3aMEHBI

3x
[ ¢ dx
Gx
. *1+e
MePEeMEHHOI:

| sin’ x - cos® xdx
2. Haligure nHTETpaAI OT TPUTOHOMETPUYECKON (YHKITUH:
[ (3x+2)dx

3. Haiigure uaterpan: 2x° +4x+16

'- (x* +6x+1)dx
x+1)Y (xF +2x+3)

4. Haitnute uHTETpa)I OT APOOHO-pAITMOHATBHON (DYHKITHH:
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| xcos(x+4)dx
5. Haiinure 3HaueHune UHTETpajia METOJA0OM UHTETPUPOBAHUS TTO YacTsM:

Bapmuanr 2
1. IIpounTerpupyiiTe METOIOM 3aHECEHUs IMOJ 3HaK auddepeHuuana Wikd METOJOM 3aMEHBI

[ (4x-1)dx
X2 +2
MePEMEHHOM: ) -

TN TN S
COS X-Sm” xdx
2. Haligute nHTETpa)l OT TPUTOHOMETPUYECKON (DYHKITHH:
¢ (x—=2)dx

‘J3x* -6x+4

3. Haiipure unTerpai:
- (3x +7x" +9x+3)dx

(x+1)’ (X +2x+3)

4. HaiinguTe UHTErpai OT IpoOHO-paIlMOHATBHON ()YHKITUH:

[ In(2x +3)ax
5. Haiinure 3HaueHHWE UHTETrpajia METOJIOM MHTETPUPOBAHUS 10 YACTAM: !

Kputepun onenkn (B 6aj1ax):

- 10 GanyoB BhICTaBIIsIETCS 00YYAIOIIEMYCS, €CJIM KOHTPOJIbHAS pPEIlieHa B IOJTHOM 00beMe 0e3 omnbok
Y HeZI04eTOB (KaXIblii HOMEp OLICHUBAETCs B 2 0aiuia) (coomeemcmeue unoukamopy OIIK-2.1.);

- 7 GaiioB BBICTABISIETCS 00yUarOmEeMycsl, €CIIM KOHTPOJIbHAS PElIeHa B TIOJTHOM 00beMe, ITPH PEeLICHUN
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 6amioB BBICTaBIIAETCS OOydYaroleMycs, €ClIM KOHTpOJbHAs pelleHa He B mosHoM oobeme (50%
paboTHl  BBHIMOJIHEHO), TpPHU PpEIICHUH JOMYIICHbl HE3HAYUTENbHBIE OMIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 GamoB BbICTABISETCS OOYYAIOLIEMYCsl, €CIM KOHTpOJbHAas HE pellleHa, WM NpU pelIeHUH
JONYIIEHBI TpyObIe OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . Iuppepennnaibubie ypaBHEeHHS NEPBOI0 MOPSAKA.

Bapuanr 1
1. Haiinute pemenue quddeperunanbHoro ypasuenus. Pemmre 3agauy Komm. y’=2y+1, y(3)=1.
Xy'—y = xtg X;
2. Haiinure pemmenune quddepeHnaIb-HOro ypaBHEHUS X
! XZ
Xy =y+—
3. Haiinure pemenue muddepeHaaIb-HOr0 ypaBHEHUS
Bapmuanr 2
1. Haiinute pemenue quddepenunanbHoro ypasHenus. Pemmure 3anauy Komm. y’=-y+5, y(1)=2.
2.0
2. Haiinure pemenue quddepeHnaIb-HOr0 ypaBHEHUS (x+2)7y'= 1.
. 1-2x
3. Haiinure pemenue quddepeHIaIbLHOr0 ypaBHEHUS B+x)y

Kpurepun ouenku (B 6asnax):
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- 10 6annoB BeICTaBiIAETCS 00yUAIOMIEMYCs, €CIIM KOHTPOJIbHAS PEIlIeHa B TIOJHOM o0beMe 0e3 OmuboK
1 HemoueToB (MMyHKTHI HOMepa | omeHuBaroTcs B 2 6amia, Homep 2 — B 3 Oanna, Homep 3 — B 3 Oaia)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GaiyIoB BBICTABISIETCS 00yUarOIIEeMycsl, €CITH KOHTPOJIbHAS PEIIeHa B TIOJTHOM 00beMe, MTPH PELICHUN
JOMYIICHBI HETOYHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 5 OaJUTOB BBICTABISIETCS OOYdaIOIIEMYCs, €CJIM KOHTPOJIbHAs peliieHa He B moiHoM obbeme (50%
paboThl  BBHIMOJHEHO), MPH PEUICHHM JOMYIIEHbl HE3HAYUTEIbHbIE OINUOKH (coomeemcmeue
unouxkamopy OIIK-2.1.),

- 0 OayuIoB BBICTABISICTCS OOYYAIOMIEMYCS, €CIM KOHTPOJbHAs HE pellieHa, WM TP PEIICHUU
JOMYIICHBI TPYObIe OIUOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

33}IaHI/IH AJIsl TBOPYECKOI'0 peﬁTnHra
TeMbl AJ15 J0KJIAA0B U Hay4YHbIX crareit

Nuauxaropsl noctmxkenus: OINK-2.1.

Tema . MHoO:KecTBA.
TeMbl npe3eHTanMii, pedepaTos, T10KJIAT0B:

1. Yucnossle MHOXKECTBA. McTOpUs BOSHUKHOBEHMS.

2 MHO0x€ecTBO KOMIUIEKCHBIX yKcesl. DOpMBbI 3a1aHHUsT KOMITJIEKCHBIX YHACEN.

3. Apudmernaeckue onepanuy HajJ KOMIUIEKCHBIMU YUCIIAMH.

4 B3BeneHne KOMIIJIEKCHOTO YUCIIa B CTENEHb. V3BIeueHne KOpHS U3 KOMIUIEKCHOTIO

YHCIA.
Tema . DyHKUMHU OHOM e CTBUTEIbHON NepeMEeHHOI.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. [Tpumenenue GpyHKIHUN B 3KOHOMUKE.
2. [IpenenbHbIN aHAIN3 B 9KOHOMHUKE.
3. IlepBbIil 3aMeUaTeIbHBIN IpEae.

4. Bropoii 3ameuaTenbHbIi Ipeaei.

Tema . DyHKUHMH HECKOJIBbKHUX MEPEeMEHHbIX.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. [Tpumeps! npuMeHeHUs PYHKIMI HECKOJIBKUX NTEPEMEHHBIX B YKOHOMHUKE.
2. Oynkuus Kob66a-/lyrnaca.
3. JIuHuM ypoBHS QYHKIUH HECKOJIBKUX ITEPEMEHHBIX.

Tema . lu¢pdpepenunanbHoe HCHUCTEHHE (PYHKIUN OHOH ITEPEeMEHHOM.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. MexaHnuecKnii 1 reOMETPUUECKHUI CMBICI IPOU3BOJHOM.
2. Haubonbimme n HaMeHblne 3Ha4eHns PyHKIUN Ha OTpE3Ke.
3. IIpumeneHne Mponu3BOHON B SKOHOMUKE.

Tema . IuppepenunanbHoe ucuuciaeHne GyHKIMA MHOTHX NePEeMEHHBbIX.
Tembl nnpeseHTanui, pedeparos, J0KIAT0B:

1. MexaHn4eCcKnii 1 TeOMETPUYECKHI CMBICI IIPOU3BOTHON HECKOJIBKHUX ITEPEMEHHBIX.
2. HauOonbime u HauMeHblIMe 3Ha4YeHUs (PYHKIIMU B OOJIACTH.
3. [TpuMeHeHre TPON3BOTHON HECKOIBKUX TIEPEMEHHBIX B JKOHOMUKE.

Tema . UnTErpasbHoe ncuncjieHue (PyHKIUH OAHOH IepeMEHHO.
Tembl nnpeseHTanmi, pedeparos, 10KJIAT0B:
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1. [TpunoskeHre UHTETPAIOB K BEIUMCIICHHIO TUTOMaAeH Guryp.
Metoab! BEIYMCIIEHHS ONPEACIICHHBIX HHTETPAJIOB.
3. [IpumeneHre HHTErpaibHOTO UCYUCICHHUS B SKOHOMUKE.

o

Tema . Iludpepennuaibabie ypaBHEeHHS NEPBOr0 MOPSAIKA.
TeMbl npe3eHTanmii, pedepaTos, T10KJIAT0B:

1. Tumnb! quddepeHranbHbIX ypaBHEHUN TIEPBOTO MOPSAKA, METOABI UX PEIICHUS.
2. VpaBHEHUS BBICIIMX MOPSIKOB, JOMYCKAIOIIHE TOHIKEHHE TTOPSIKA.
3. [Tpumenenne qudQepeHnnanbHbIX YpaBHEHUH IS peIIeHHsI SKOHOMUYECKUX 3a/1a4.

Tema . ludppepenunajbHbie ypaBHEHUSI BTOPOTo MOPsiAKA.
Tembl Ipe3eHTaAlNMH, pedepaToB, J0KIAT0B:
1. Tunsl tuddepeHanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA, METO/IbI X PELLICHMSL.
2. Onpenenenye TUIA YACTHOIO PELLIEHUS 110 IPaBOW YacTH ypaBHEHUS.
Tema . UncsoBble psiibl.
Tembl nIpe3eHTaAlMi, pedepaToB, J0KIAT0B:
1. MeTtoap! onpeaeseHns CX0JUMOCTH YACIOBOIO Psija.
2. 3HaKoNnepeMEHHbIE U 3HAKOUEPEAYIOLINECS YUCIIOBbIE PSIbI.
Tema . DyHKIHOHAJIbHBIC PAABI.
Tembl nnpe3eHTanui, peepaTos, 10KIAT0B:
1. Mertoabl onpeziesIeHUsl UHTepBajla CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.
2. [IpumeneHue psiioB B SdKOHOMUKE.
3. Psaner @ypre.

Kpurepun ouenku (B 0asiax):

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

- 7 0amioB BbICTaBISETCS OOydYaloIIEMyCs, €CIM Tema JAOKJIaJa pPAaCKpbITa, MPUBEIEHBI BEPHbIE
IIPUMEPBI, CTYJIEHT NPH OTBETE Ha JIOMOJHUTEIbHBIE BOIIPOCH] JOMYCKAET HETOYHOCTH (coomeemcmeue
unouxamopy OIIK-2.1.);

- 5 GayyIoB BBICTABISIETCS O0yYaroIeMycs, €ClIM TeMa JOKJIaJia pacKphITa, IPUBEACHHbIE IPUMEDPHI HE
COOTBETCTBYIOT TEM€, CTYJEHT, OTB€Yas Ha [JOIOJHHUTEIbHbIE BONPOCH], JOMYCKAET OIIMOKU
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GammoB BBICTaBISIETCS OOYYarOIMIEMYCs, €CIIM TeMa JIOKJIaga He PAacKphiTa, WM MpPH OTBETE Ha
BOIIPOCHI IOMYIIEHBI TPYObIC OMHOKU (coomeemcmeue unouxamopy OITK-2.1.)

TeMbl HHIAUBUAYAJbHBIX H/MIan IrpynmnoBbIX IIPOEKTOB

Nuauxaropsl noctuxenusi: OINK-2.1.

1. YucnoBasg mnociuenoBarenbHOCTh €€ mpenen. IlpuMeHeHne B (UHAHCOBBIX BBIYUCICHHUIX
(HeTIpepbIBHOE HAYKCIIEHUE MPOIIEHTOB B (PMHAHCOBBIX CIIENKAX).

2. IlponsBonHast GyHKIMH, €€ IKOHOMHUYECKUN CMBICII. DJIACTUYHOCTh QYHKIINH, €€ SKOHOMUYECKHUMA
cmbich. [IpeaenpHblil ananus. [lpenenbHble U3AEPKKY, IpeeNbHas BRIpyUKa, peieiabHas IpUuObLb.
3. [Ipumenenue Gopmynsl Teitnopa A HaXOXKACHUS MapaMeTPOB KYIMOHHBIX OOJIUrauuil (aropauus
U BbINYyKJIOCTh). Mcmonb3oBanue ¢opmynasl MakiopeHa s cpaBHEHUs 3(PQPeKTHUBHOCTH
(MHAHCOBBIX ONepalnuii MPU Pa3IMYHBIX CXeMaxX HapalleHUs U TUCKOHTUPOBAHUS JCHEXKHBIX CYMM.
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4. T'moOanbHBIN 3KCTpEeMyM (YHKIIMM HECKOJBKHX IMEepeMeHHbIX. DYyHKIHSA TOJE3HOCTH, 3ajada
NOTPeOUTENBCKOTO BbIOOpaA, KpuBas Oe3pasiuuusi, MpelieibHas HOpMa 3aMelleHus, (QYHKLIUS
crpoca.

5. Meroa HaMMEHBUIMX KBAAPATOB.

Kputepun onenkn (B 6aj1ax):

- 10 OamnoB BeICTaBIsieTCS OOy4arolIEMycCs, €CIM TeMa IPOEKTa pacKpbiTa, NMPUBEIACHBI BEPHbIC
IPUMEPHI, MPOBEACHO CaMOCTOSTEIBHOE MCCIEJOBAHUE, CTYIEHT CBOOOJHO OPHUEHTHPYETCS B TeMeE
[IPOCKTA, OTBEYAET Ha JOMOJHUTEIbHBIC BOIIPOCH! (coomeemcmeue unouxamopy OIIK-2.1.);

- 8 OamwioB BBICTABISETCS OOydYaromeMycsi, €ClIM TeMa IPOEKTa pPACKpbITa, MPUBEIECHBI BEPHbIC
IIPUMEpPBI, MPOBEAECHO CAMOCTOSITEJIbHOE HCCIIEJOBaHUE, CTYACHT IpU OTBETE Ha JOIOJIHUTEIbHbIE
BOIIPOCHI JOITYCKAaeT HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 GayoB BBICTABISETCS OOyYalOLIEMYCs, €CIM TeMa MPOEKTa PaCKphITa, MPUBEACHHbBIE MPUMEPHI HE
COOTBETCTBYIOT TE€ME€ WM HE IMPOBEACHO CaMOCTOSITEIIbHOE HCCIIEIOBAHME, CTYIEHT, OTBeyas Ha
JIOTIOJTHUTEIIbHBIC BOIIPOCHI, IOMYCKAET OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 6amnoB BhICTaBIIAETCA 00y4YaIOIMIEMYCsl, €CIM TeMa MPOEKTa HE PAcKpbITa, MPU OTBETE HA BOMPOCHI
JONYILEHBI rpyObIe OMINOKY (coomeemcmeue unouxamopy OIIK-2.1.)

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIMIA BO BPEMS IPOBEJEHUA
MNPOMEXYTOUYHOM ATTECTAIIUA

CTpyKTypa 3K3aMeHALIMOHHOT0 OMJIeTAa/3a4eTHOI0 3aJaHUSA

Haumenoganue oyenounozo cpeocmea Maxkcumanwvhoe
Konuuecmaeo 6a1108
Bonpoc 1 10
Bonpoc 2 10
IIpakmuuecroe 3a0anue (pacuemHo-aHaiumuyeckoe) 10
IIpaxmuueckoe 3a0anue (pacuemHo-anarumuyeckoe) 10

3ajanus, BKJIOUYaeMble B JK3aMeHAIlMOHHBIM OMJjieT/3aueTHoe 3a/laHHe

Tunoeoii nepeuenv 60NPOCO6 K 3auemy ¢ OUeHKOIL:

Howmep IlepeyeHb BONPOCOB K 3a4Y€Ty C OLEHKOI
BOIpoca

ManI/IL[LI, OCHOBHBIC ITOHATHA.

OHCpaLII/II/I Haa MaTpuliaMu.

CBolicTBa onepanuii Hal MATPUIIAMU.

OHpCI[eJ'II/ITeJ'II/I, IIOHATHUS BUAEBI.

Omnpenenurenu 2 u 3 nopsaka.

OHpCI[CJ'II/ITCJ]I/I BBICHIUX TTOPAAKOB.

CBolicTBa onpeaenuTeen.

OO6patHas matpuna.

©| @ N o g &~ w N

CnocoObl  HaxoxJeHHs oOpaTtHONl Marpuuel. Dopmyna ans
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BBIYUCIICHHS] 0OPaTHOIN MaTpPUIIBL.

10. | Beruucnenue o6paTHOI MaTPHUILIBI C TOMOIIBIO TIOCTPOCHUSI.

11. | Panr mMaTpuibl.

12. | CnocoOb! BEIYUCIICHNS PAaHTOB MaTPHIL.

13. | Cucrembl TMHEHHBIX YPaBHEHUM, OCHOBHBIC TTOHSTHS.

14. | Pemienne cucTeM IUHEHHBIX ypaBHEHUH C IMOMOIILI0 (GOpMYI
Kpamepa.

15. | Pemenne cucreM IMHEHHBIX ypaBHEHHUH C MOMOUIBIO OOpaTHOM
MaTpHULIBL.

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

17. | Pemenue cucrem nTMHEHWHBIX ypaBHeHH. Meton "aycca.

18. | Pemenune MuHEHHBIX OJHOPOAHBIX CUCTEM YPaBHEHUIA.

19. | BekTopbl OCHOBHBIE TIOHSITHSL.

20. | BexTopb! U IMHENHHBIE ONEpALlUU HAJl HUMHU.

21. | Ilpoekmus BEeKTOpa Ha OCh.

22. | Pa3noxeHre BEKTOpa MO OPTaM KOOPIMHATHBIX OCEH.

23. | Monyns BekTopa. Hampasisironue KOCHHYCHI.

24. | OnpeneneHue CKAISIPHOTO TTPOU3BEICHUS.

25. | CkanspHoe npou3Be/ileHue BEKTOPOB U €ro CBOICTBA.

26. | BolpaxkeHHEe CKIPHOTO MPOU3BEICHUE Yepe3 KOOPIUHATBI.

27. | IlpuioskeHus! CKaJIsIPHOTO MTPOU3BECHUS.

28. | OmpeneneHue BEKTOPHOTO MTPOU3BEICHUS.

29. | BekTopHOE MPOM3BECHHE BEKTOPOB U €TO CBOMCTBA.

30. | BolpaxkeHHe BEKTOPHOI'O POU3BEAECHUS Uepe3 KOOPAUHATHI.

31. | IIpuosxeHust BEKTOPHOTO MTPOU3BECHHUS.

32. | OmpeneneHue CMEMIaHHOTO IPOM3BEACHUSI.

33. | CMmemaHHOE MTPOM3BEICHNE BEKTOPOB U €TO CBOWMCTBA.

34. | BolpaxxeHHE CMELIaHHOTO NPOU3BEICHUS Yepe3 KOOPIUHATHI.

35. | HekoTopble NpHIIOKEHHS CMEIIAHHOTO IPOU3BEICHUS.

36. | JlunHeiiHO 3aBHCHMBIE U TMHEWHO HE3aBUCUMBIE CUCTEMbI BEKTOPOB.

37. | OpToroHajipHasi CHCTEMa BEKTOPOB.

38. | ba3zuc mpocTpaHcTBa.

39. | Pa3noxeHue BeKTOpa MO MPOU3BOIBHOMY Oazucy.

40. | CoOcTBeHHbIE 3HaYEHNE U COOCTBEHHbIE BEKTOPHI MAaTPUIIBI.

41. | IlpuBeseHue KBaIpaTHOM MaTPUIIl K JMArOHAIBHOMY BH]LY.

42. | OpToroHaJIIbHBIE U CHMMETPHUYECKNE MATPHIIBL.

43. | KBagpaTnuHbie GOpPMEI.

44. | IlpuBeneHue KBaApaTUIHON POPMBI K KAHOHUYECKOMY BUTY.

45. | Onpenenenue MONOXKUTEIBHOM W OTPHULIATENILHOW KBaIpaTUYHOU
bopMmBI.

46. | JIuHMM HA TUTOCKOCTH.

47. | OCHOBHBIC MIOHSTHS JIMHUH.

48. | PaznuuHble BUIBI ypPAaBHEHUN TPSMO Ha TJIOCKOCTH.
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49. | Ilpsimast TMHMS HA TUIOCKOCTH. PazinuuHble BUIBI 3a/1a4.

50. | JIuauM BTOpPOTO MOPSI/IKA HA MIIOCKOCTH.

51. | OcHoBHBIE MOHATHUS OOIIEE YPAaBHEHUS JIMHHS BTOPOTO MOPSAKA.

52. | OKpy)KHOCTh YpaBHEHUS TIOHSTHS, CBOWCTBA.

53. | Dnmric ypaBHEHUS MTOHSTHUS, CBOUCTBA.

54. | I'mnepOosna ypaBHEHUs TOHATHS, CBOMCTBA.

55. | IlapaGona ypaBHEHHsI OHSATHS, CBOMCTBA.

56. | YpaBHEHUE MOBEPXHOCTH U JITHUH B IPOCTPAHCTBE.

97. | OcHOBHBIE IOHATHS. Y PaBHEHUE IUIOCKOCTH B POCTPAHCTBE.

58. ITimockocTs. OCHOBHEBIE 3a1aYH.

59. | YpaBuenue npsmoii B mpoctpancTse. [lonsTus.

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

61. | I[IpsiMast ¥ TUIOCKOCTH B MMPOCTpaHCTBE. [ISHSTHS.

62. | [Ipsmast u MIOCKOCTh B pocTpaHcTBe. OCHOBHBIE 33/1a4H.

63. banaHcoBBIlM METOI aHAJIM3a YKOHOMUYECKHX ToKa3areJiei.

64. | DKOHOMUKO-MaTeMaTH4YecKasi MOJICIIb MEKOTPACIIeBOrO OallaHca.

65. | 3amaum mexxoTpacieBoro GanaHca.

66. ITonsTre u aHanu3 O0aIaHCOBOH MOICIIN.

67. | [ToctpoeHue 6anaHCOBBIX MOJIEIIECH.

68. | 3amaum Ha MocTpoeHHE OATAHCOBBIX MOCIICH.

69. | [Ipumenenue hopmyn oOparieHus.

70. [TocTpoenue 6anaHCOBBIX MOJIENIEH.
71. IlonsTre CTPYKTYPHON MaTpULIBL.
72. 3a1a4n NPUBOJAIIUE K CTPYKTYPHBIM MOAETISIM.

Tunoeoii nepeuens 60npocoe K IK3AMEHY:

Homep IlepeyeHb BONIPOCOB K 3K3aMeHY
BOIIpOca

1 MHuoecTtBa. OCHOBHBIE NTOHSTHS U OIPEJIEICHHUS.

YucnoBsie MHOXKeCTBA. MHOXECTBO Z[eﬁCTBHTeHBHBIX YHUCCII.

YucoBbie IIPOMCIKYTKH. OerCTHOCTL TOYKH.

MHO0XECTBO KOMIIIEKCHBIX YHCEII.

(DOPMBI 3aIlIMCH KOMIIJICKCHBIX YHUCCII.

Cro)XeHHe KOMIUICKCHBIX YHCE.

Brrunranne KOMIUIEKCHBIX YHCEI.

VMHOKEHIE KOMIUICKCHBIX YHCE.

OO (N |UTHA~WIN

JleneHne KOMITJIEKCHBIX YUCE.

10 Bo3BeeHne KOMIUIEKCHOTO YKCIia B CTENIEHb.

11 W3BiieueHne KOpHS U3 KOMIUIEKCHOTO YHCIIA.

12 Oynknusa. Onpesenenue, cnocoObl 3a/1aHus, TPUMEDPHL.
13 OCHOBHBIE XapaKTePUCTUKH (DYHKITHH.

14 OcHOBHbIE 271eMeHTapHbIe QYHKIUU U UX TpaduKH.

15 OO6patHast GyHKITHS.

16 CrnoxHas QyHKIHSL.

17 UucnoBas Nocie10BaTeNbHOCTb.

18 [Ipenen 4ncioBO MOCIEOBATEILHOCTH.

19 IIpenen dhbyHKIINK B TOUYKE.




20 IIpenen pyHkmy Ha OECKOHEYHOCTH.

21 OOHOCTOPOHHUE TPEETIHL.

22 CBo¥iCTBa PEEIIOB.

23 Beckoneuno 6omnpuast GyHKIHSL.

24 Beckoneuno manast QyHKuusl.

25 Cas13p MeXTy QYHKITUCH, e peaesioM U OECKOHEYHO Maol (DYHKITHCH.

26 OCHOBHEBIE TEOPEMHI O Tpeiesax.

27 IIpu3HaKy CylecTBOBaHUS IPENEIIOB.

28 IlepBblii 3aMedaTeNnbHbIN Npenen.

29 BTopoii 3ameuarensHbIi npeen.

30 OKBHMBaJCHTHhICOECKOHEYHO MaJible ()YHKLIMH.

31 HempepsIBHOCT (PYHKITNH B TOUKE.

32 HempeprsiBHOCTh QYHKIIMI B HHTEpBAJIC M Ha OTPE3KE.

33 Touku pa3pbiBa U UX KiaccupHUKaIHSL.

34 OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX QYHKITHUSIX.

35 3anaun, IPUBOASIINE K TIOHSATHIO IPOU3BOTHOM.

36 OnpepeneHue NpoU3BOIHON QYHKIMH OJHON MEPEMEHHO.

37 [Tpapuna nuddepennmpopanus.

38 MexaHu4yecKHuid CMBICI MPOU3BOTHOMN MEPBOTO MOPSIIKA.

39 ['eomeTpryecKnii CMBICI MPOM3BOJHON MEPBOTO MOPSIAKA.

40 YpaBHEHHE KacaTeIbHOM W HOPMAIIU K KPHBOM.

41 ITpon3BoAHbIE BHICIIMX MOPSIIKOB.

42 Jubdepenunan GyHKIUN.

43 [Tpoun3BoaHAs CIIOKHON (QYHKIIHH.

44 ITpousBoaHas OT HEABHO 3aJaHHON (DYHKLIMH.

45 ITpousBoaHas OT MapaMeTPUUECKH 3a1aHHON QyHKIMH.

46 [Tpumenenue nuddepennuana K npuOIMKEHHBIM BbIUUCICHHSIM.

47 [TpaBuno Jlonmuranst 1uist BBIYKUCIEHUS npejiesia QYHKIIH.

48 HuTepBagsl MOHOTOHHOCTH (PYHKIIWH.

49 OKcTpeMyMbl QYHKIHU.

50 Haunbonpiee u HanMeHblIee 3HaUeHHE YHKIMHU Ha OTPE3KeE.

51 BeinmykiiocTh, BOTHYTOCTh Tpaduka QyHKIINH.

52 Touku nmeperubda.

53 AcumnroTsl rpaduka QyHKINH.

54 O06m1ast cxema ucciiefoBaHue (QYHKIHH.

55 OnactuuHOCTh PYHKIMHU H €€ CBOICTBA.

56 DIacTUYHOCTh B YKOHOMHKE.

57 IIprMeHeHre MPOU3BOIHOM K PEIICHHIO 3a/1a4 Ha ONTUMU3ALIUIO.

58 O6mas cxema ucciieoBanys GYHKIUH U IOCTPOEHHsI rpaduKa.

59 Popmyna Telnopa 411 MHOTOWIECHOB.

60 Dopmyna Teitnopa 11 TpoU3BOJIEHON (QYHKIHH.

61 INousiTue (hyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.

62 YacTHble MPOU3BOTHBIE.

63 Juddepennman GyHKINHN HECKONBKHUX NMEPEMEHHBIX.

64 YacTHble NPOU3BOAHBIE BBICIINX MOPSIKOB.

65 [Ipon3BoHast MO HANIPaBJICHUIO.

66 I'pagueHT QyHKIMH.

67 OKCTpeMyMbl (PYHKIIMK MHOTHX TIEpEMEHHBIX (JIOKAJTbHBIH).

68 Y Cc10BHBIH IKCTpEMYM (DYHKIIMU HECKOJIBKUX IEPEMEHHBIX.

69 Haubonpiiee n HanMeHbIIee 3HaYCHUS (PYHKIIMU IBYX TIEPEMEHHBIX B
33aJJaHHOM 00JIaCTH.

70 DKOHOMHUYECKUE WILTIOCTPAMU (QYHKIIMU JBYX TIEpEeMEHHbBIX: (YHKIIUU
crpoca M MpeUI0KEHHS.

71 OKOHOMHYECKHE WITIOCTPalu (QYHKIIMHU IBYX MEPEeMEHHbIX: (YHKLIUS
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IMOJIC3HOCTH.

72 DKOHOMUYECKUE WILTIOCTPAUH (PYHKIMU JIBYX TIEPEMEHHBIX:

MTPOM3BOACTBEHHAS (DYHKIIHSL.
Homep IlepeyeHs BONPOCOB K IK3aMeHY
BOIpOCa

1 [TepBooOpaznas. [ToHsiTHe HEONpeIeIEHHOTO HHTErpaa.

2 CBolicTBa HEONPEACICHHOTO UHTETpala.

3 Heonpenenennprit maTerpan. Tadmuia nepBooOpa3HbIX.

4 Heonpenenennsiii uaterpai. Hemocpencrsennoe
VMHTETPUPOBAHUE.

5 Heonpenenennsiii unTerpan. IHTerpupoBaHue myTeM 3aMeHBI
TIEPEMEHHOM.

6 Heonpenenennsiii unTerpan. laTerpupoBanue myTeM 3aHECEHUs
MHOXKHUTEISI O] 3HaK auddepeHimana.

7 Heonpenenennsiii unterpan. @opmyiia HHTETPUPOBAHUS 110-
YaCTSM.

8 Heonpenenennsiit unterpan. MaterpupoBanue ApooHO-
paLMOHAIBLHON (QYHKIIUH.

9 Metox HeompeieneHHBIX KO UITEHTOB.

10 Heonpenenennsiii unterpan. MarerpupoBanue
TPUTOHOMETPUUYECKUX (DYHKLUH.

11 Heonpenenennsiii unTerpan. MlaTerpupoBanne nppanroHaIbHbIX
byHKIHIA.

12 Tabnmuunble «HEOEpyIIUECs) UHTETPAIBI.

13 OnpeneneHHbI MHTErpall KaK peie] MHTErpaabHOW CyMMBI.

14 ®opmyna Hetotona-Jleiibnuma.

15 OcHOBHBIE CBOMCTBA ONPEJCIIEHHOTO MHTErpaja.

16 3aMeHa NepEeMEHHOH B OIpe/IeJICHHOM UHTErpalie.

17 WHTerprpoBaHue o-4acTsM B ONPEICICHHOM HHTETpaJIe.

18 WHTerpupoBaHe YeTHBIX M HEYETHBIX (DYHKIIHIA B
CUMMETPUYHBIX IIpesiesiax.

19 Hecob6cTBeHHBIE MHTErpalIBl IIEpPBOTo poja. OnpeneneHus,
PUMEPBL.

20 Hecob6cTBeHHbIE HHTErpalibl BTOPOro poaa. OnpeaeneHus,
PUMEpBHL.

21 I'eoMeTpuyecKre MPUIOKEHUS OIIPEAEICHHOIO NHTErpaja K
BBIUMCJICHHIO TUIOIAeH MIIOCKUX (uryp.

22 I'eoMeTpuyecKre MPUIOKEHU OIIPEAEICHHOIO NHTErpaja K
BBIYHCIICHUIO OOBEMOB TEJ BPAIIICHHUS.

23 I'eomeTpuyecKkre MpUIIOKEHNS ONIPENEICHHOIO NHTErpaja K
BBIUMCJICHUIO IJIMHBI AYTH INIOCKOW KPHUBOM.

24 IIpunoxxeHns onpeneseHHOro NHTerpaga K SKOHOMUKE.

25 Kpugas Jlopenua, Berancienue kodppuipenrta JHkuHu.

26 3anaun, npuBosnMe K 1uddepeHalIbHbIM YPaBHEHHSIM.

27 Juddepennunanbable ypaBHEHHS IEPBOTo nopsaka. OCHOBHbIE
MOHSITHSL.

28 Juddepennnanbable ypaBHEHH IEPBOTO MOPsIKa. 3a1a4a
Komm.

29 Juddepennmanbable ypaBHEHH IEPBOTO MOPSIIKA C
pa3IENAOIMKUMHUCS IEPEMEHHBIMH.

30 Opnopoaubie quddepeHnnanbHble ypaBHEHUS IEPBOr0 MOPSIKa.

21



31

Jluneiinoe nmuddepeHnmanb,HOe YypaBHEHHE TEPBOTO MOPSIIKA.

32 Jluneiinoe nuddepenunanbHoe ypaBHEHHE TIEPBOTO MOPSIKA.
VYpaBuenue f.bepuymim.

33 Mertopn Jlarpanxa pemeHus TMHEHHBIX TU(depeHITHaTbHBIX
ypaBHeHUH | TO nopska.

34 Meton U.bepnymnu penienus TMHEHHBIX TU(epeHInanbHbIX
ypaBHEeHUH | TO nopska.

35 YpaBHeHue B MOTHBIX U epeHanax.

36 JuddepennunanbHble ypaBHEHHsI BBICIINX HOPSIIKOB.

37 VYpaBHEHHUs], JONIYCKAIOUIUE IOHMKCHHUS TOPsLIKA.

38 JInHelHbIe 0OTHOPOHBIE YPABHEHUS BTOPOT'O MOPSIKA.

39 JIuneiHble OHOPOIHBIE YPABHEHUS BTOPOTO MOPSAKA C
NOCTOSIHHBIMU K03 punimentamu.

40 Jluneiinbie HeomHopoaubie ypaBHeHnus (JIHY) Broporo nopsaka
C TMOCTOSTHHBIMH KO3 UITEHTaAMH.

41 Ctpykrypa obuero pemenust JIH/Y Broporo nopska.

42 Merton Bapranuu Mpou3BOJIbHBIX NOCTOSHHBIX st JIHY
BTOPOT'O MOPSAKA.

43 Nurerpuposanue JIH/Y BTOpOro nopsiika ¢ HOCTOSHHBIMU
K03 puLMEeHTaMU U IPaBOi YaCThIOCIELIUAIBHOTO BUJIA.

44 YactHoe pemenue JIH/{Y BToporo nopsxa.

45 3anaua Komm s nuddepeHnnanbHpIX ypaBHEHUN BBICIIHX
HIOPSIIKOB.

46 [Tpunoxenns quddepeHnnanbHbIX YpaBHEHUH K SKOHOMUKE.

47 Yucnossle psajibl. OCHOBHBIE NOHSTHS.

48 Psin reomeTprueckoi nporpaccum.

49 Heo6xo1uMbli IpU3HAK CXOIMMOCTH YHCIIOBOIO psja.

50 I"apMOHHMYECKUH P

51 [TonoxuTtenpHbIe YUCITOBBIC Psibl. CXOIUMOCTH H CyMMa psifia.

52 Heo6xoauMelii 1 TOCTaTOYHBIN NMPU3HAKU CXOJUMOCTH
M0JIO’KUTEIIBHBIX YUCIIOBBIX PSIOB.

53 IIpu3Haku cpaBHEHUS PAAOB.

54 ITpuznax JlanamOepa.

55 Panukanbnbiii mpu3Hak Komm.

56 WuTerpanbhbiil npusHak Komm.

57 3HaKONIepEMEHHBIN PSII.

58 JlocTaTOuHBIN NPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO pAJa.

59 AOGCOJIIOTHAs U YCIOBHAs CXOJUMOCTb.

60 3HaKo4YepeyroUMncs psa.

61 ITpusnaxk JleiiOHuna.

62 Ocrarok psaa. OueHka octaTtka psaa ¢ IOMOLIbIO IPU3HAKA
JleiiOHMIIA.

63 DYHKIIMOHAJIBHBIN PS/I.

64 O6nacTh cX0AUMOCTH (PYHKIIMOHAIBHOTO PSAA.

65 CreneHHoOU psa.

66 CBoiiCTBa CTENEHHBIX PSAOB.

67 WMHTepBan u paguyc CXOAMMOCTH CTEIIEHHOTO psiJa.

68 Haxoxnaenue paanyca cXoIMMOCTH CTENIEHHOTO Psiia ¢ IOMOIIBIO
npusHaka Jlanmambepa.

69 Psan Teiinopa. Psg Maknapena. Paznoxxenue GyHKImii B
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CTEIICHHBIE P

70 [TpruMeHeHHe CTETIEHHBIX PSIIOB B MPUOIMKEHHBIX BRIYMCICHUAX
3HAYCHUH (PYHKITUH.

71 [TprMeHeHne CTETIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYMCICHUAX
ONPEIETCHHBIX NHTETPAJIOB.

72 [TprMeHeHne CTETIEHHBIX PSIOB B MPUOIMKEHHBIX BBIYMCICHUAX
nudepeHIAIbHBIX YPaBHEHUMN.

Tunoeswvie pacuemHo-anajiumuiecKue 3a0anus/zaoavuu:
Tema 1. DaemMeHTHI JTUHEHON aJredOpbl

Jlana cuctema JNWHEWHBIX ypaBHEHUH. Jloka3zaTh €€ COBMECTHOCTh W PEIINTh JBYMS CIIOCOOaMu:
MeroaoMm Kpamepa; cpeactBamum MaTpUYHOIO MCYMCIEHHs; MeTogoMm ['aycca; meronom JKopnana-
l"aycca.

5Xl +8X2_X3 :7,
1. 2X1_3X2 +2X3 :9, 2.

Tema 2. DieMeHTBI BeKTOPHOI1 aJiredpbl

B tabnuue npuseneHsl K03 OUIMEHTHI MPSIMBIX 3aTPaT U KOHEYHAs MPOAYKIIUS OTpaciel Ha TUIaHOBBIN
NEepUOJ, YCII. I€H.E]1.

IloTpedJenne N
Koneunsrit
Otpacib Cenbckoe
[TpoMEBITIIIEHHOCTH - MPOIYKT
X03SIIICTBO
[TpOoMBIIIIICHHOCTh a b t
IIpousBoacrTBo Cenbckoe c d f
XO035ICTBO

Haiitu:

1. naHoBBIE 0OBEMBI BAIOBOW MPOAYKIMH OTpaciieil, MeXOTpaciieBble OCTaBKU, YUCTYIO
MIPOYKIIUIO OTPacCIIei;

2. HeoO0XOoAMMBIH 00BEM BaJOBOTO BBITYCKa KaXkJJOW OTPACIH, €CIIM KOHEYHOE MOTpebIeHe
HPOIYKIIUH CEILCKOT0 X03siiicTBa yBeanuutcst Ha K%, a mpombiiuienHocTH Ha 1%.

a

b

C

d t

f

k

0,1

0,3

0,55

0,1 100

400

10

30

Tema 3. J1eMeHTHI AHAINTHYECKON IeOMETPUH

HManbl BepmnHbl TpeyroipHuka ABC. Haiitu: ypaBHeHHMe cTOpoH; anuHy cTtopoHsl BC; ypaBHeHue

BBICOTHI, OIYIIEHHOM U3 BepmMHbl  A; Tuomans TtpeyrodpHuka ABC; cucteMy HepaBEeHCTB,

onpeaensomux TpeyroiabHuk ABC.

A(2;-1),

Tema 4. Dj1eMeHTbI MATEMATHYECKOI0 AHAJIU3A

B (-2; -2),

C (3; 4).

1. Haiitu oGnacth onpesencHus GyHKIUU Y = \/ (2x=5)(4 + x)

2. HaiinuTe 006mMacTh JOMYCTUMBIX 3HAUCHUHN (PYHKIIHH:




X
f(x)=,—= —3vox—x°.
X—=7
Tema 5. IuddepeHunanbHoe HCHUCTIeHHEe (DYHKIIUH OHOM NepeMeHHO

1 12
lim (7— 3 j
1. Borumcnuts npenen Gyukiun 7 S X 2 x'+8

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

Tema 7. UcciienoBanue (pyHKUMHA ¢ TOMOIUBIO POU3BOAHBIX

o 16—x
1. Haiimute acuMnToThl rpaduka QyHKIUN Yy = VY U TOYKH €r0 IIEPECEUCHU C OCIMU
X —

koopauHat. [lo HaliIeHHBIM JaHHBIM CXEMATHUYECKH MOCTPONTE rpadukK.

2.ITpoBenuTe mosHOE HCCe0oBaHue (DYHKIIMH U TOCTPOITE ee rpaduk:
3

1 y=x+3/x2. 2. y:12(i<(——2)' 3. y=(x*+2x)e*.

Tema 8. {uddepenunanbHoe ucyucjieHne GyHKIUNA MHOTHX IepeMEeHHbIX.
1. Haiitu HaubonblIee U HAaUMEHbIIEE 3HAUYEHUS (QYHKIMI B 3aMKHYTOW 00JIaCTH, OTpaHUYEHHOU

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

2. OmpenenuTs IKCTpeMyMbl QyHKIUU. Z = 2x% — y2 + 4xy +X+7.

Tema 9. UnTerpajbHoe ucuncjieHne GyHKIMHN OAHOI NepeMeHHOii.

X
2C0Ss X+ e* ——de

Jx

2. Haiiti mpupocCT KanuTana NpeAnpusTHS Ha TaHHOM IIPOMEXYTKE BpEMEHH, €CIIH CKOPOCTh

1. BsluncnuTe HeOnpeIeIeHHbINH HHTErpajl (

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

3a1aHHBIX 3HAYCHHUAX IMMapaMCTPOB.

o o 2
3. Pacnpesienenue 10Xo/a B HEKOTOPOii cTpaHe onpesensercs kpupoit Jlopenna: Y = ax + bx.

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

Tema 10. In¢depenuuanbHbie ypaBHEeHH.

X'y
1. Pemure ypaBHeHue = -

2. Pemnre ypaBHEHHE (2x +1)dy +y~dx =0
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dp

3 ®yHKIMK CHpoca M MPEeJIOKEHUs Ha HeKOTOphlil ToBap mMeroT Bug =50—-2p—4— u

dt

s=70+2 p-— 5d—$. HailinuTe 3aBUCUMOCTh pPABHOBECHOM LIEHBI OT BPEMEHH, eciid P = 10 & momenT

spemenn { =0.

V' +10y"+25y=0

1. Pemenuem nuddepeHIanIbHOr0 ypaBHEHHS SIBJISIETCSL  CEMEMCTBO

GbyHKIMIA. . .
2. KopHHM XapaKTepHUCTUYECKOIO YypaBHEHMs JIMHEHHOrO OJHOPOAHOro Aud(epeHLnanbHOro

k,=2k,=3
ypaBHEHHUS paBHbL: ! 7 2 . Toraa 3To ypaBHEeHHE UMEET BU/I. ..

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

Tema 11. IocaenoparenbHOCTH U PSABI
1. OGmwmit unen psaga 1/2+2/3+3/4+4/5... paBeH...
2. Ilstrerit wnen psiga 1/2+1/4+1/8+... pasen. ..

Z(—i}”n!

3. Onpenenute CXOAMMOCTD PsIOB =1

o (—1)”

gn
n=1

Seals)

n+
1. Omnpenenute 00JaCTh CXOIUMOCTH CTEIIEHHOTO psijia n=1

[+ &

2. Papuyc cXxoIMMOCTH CTENEHHOTO psiaa n=1

3. YkaxuTe cepeluHy HHTEpBaIa CXOAUMOCTH psifa 1=l

1

X
Zj

paBeH. ..

© ()" Qx-3)"

Z

2n-1

Temamuka Kypcoevix padbom/npoekmos (npu HaIu4uuu):

KprOBaSI pa60Ta 110 JUCHUILTHHE «BrICIIas MaTeMaTHKa» y‘Ie6HLIM IJIaHOM HC MPEAYCMOTpPCHA.

IToxa3zaTenn u KPpHUTECPUMN OLICHUBAHUA IVNIAHUPYEMBIX PE3yJabTaToB OCBOCHUA
KOMHeTeHIII/Iﬁ H peE3yJabTaTOB oﬁyqem/m, IIKaJa OcHUBaHUA

dopmupyemMble NnaukaTop 10CTHKEHUS Kpurepuu Yposenn
Ixana oneHNBaHUA O0CBOEHHUS
KOMIIeTeHIIUH KOMIETEeHIUH OlleHUBAHUS .
KOMIeTeHI U
OIIK-2. Cnioco0en OIIK-2.1. Onpenenser 3Haer BepHo U Bl IIpoaBUHYTBIH
0CYLIeCTBJISATH cOOp, MCTOYHUKHA UHPOPMALIMU U [OJHOM  00BbeMe:
00paldoTKy U aHAJIM3 OCYILECTBIISICT UX ITOUCK HA  [METOZBI cbopa
85— IMAHHBIX, HEOOXOMMMBIX |OCHOBE ITOCTABJICHHBIX IIeJied |[MH(pOpManuy,
100 «OTAMHIHO 151 penreHunst TUISL pEeLeHUS CIIOCOOBI M BHI €€
0aJss10B catreno» MOCTaBJIEHHBIX Mpo¢eCCHOHATBHBIX 3a71a4 MpeCTaBICHNU,
yIpaBJIeHYeCKHX 3a/1a4, MIPUMEHSSA
C HCI0JIb30BAHUEM COBPEMEHHOE
COBpPEMEHHOTI 0 [IPOrpaMMHOE
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MHCTPYMEHTApHs 1

oOecreueHne

HHTCJIVICKTY AJIbHBIX
MH(OopMaLHOHHO- YMeeT BEpHO U B
AHAJIUTUHYECCKUX CUCTEM MOJITHOM 00BeMe:
MCIIOJIB30BaTh
COBPEMEHHBIH
MHCTPYMEHTApUN U
MHTCIJICKTYAJIbHBIC
MHPOPMALTMOHHO-
AQHAJIUTUYICCKUC
CHUCTCMBbI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier  [Buaerc IoBbImIEHHBIH
MPUMEHSITh OCHOBHBIEMATEMAaTHICCKUE METOAbI[HE3HAMHTETLHLIMH
3aMCYaHUSAMM:
3aKOHBI U METO/IbI 1 OCYIIECTBIIACT
N MeTo b1 cOopa
YCCIIeIOBaHU M MaTeMaTUYeCKYIO rdopMaIIL,
CCTECTBEHHBIX HayK |[00pa0OTKY JIaHHBIX, CrIoCOOBI ¥ BUI €€
IJIS1 peIlIeHUs 3a/1a4  |[IOJIYYEHHBIX B XOJI€ IIPE/ICTABIICHNS,
NpoeCCUOHATBLHON  [pa3pabOTKH MPOAYKIuyY | TPAMCHAA
COBPEMCHHOC
e TeIIbHOCTH 00IIIECTBEHHOTO
70— 84 y [IPOrpaMMHOE
«xopomuro» MUTaHUs, a TAKXKE T —
0aj110B «32YTEHO» ICCIIEIOBAHMH 1 Vaeer ¢
PKCIIEPTHU3BI €€ KAUeCTBa [HE3HAUHTEILHBIMH
1 KauyeCcTBa 3aMCYaHUsAMM:
HCIIOJIB30BAaTh
MCIIOIb3YEMOTO ChIPbS N
COBPEMEHHBIN
MHCTPYMEHTApUU U
MHTCJIJICKTYAaJIbHbIC
MHPOPMALTMOHHO-
AHAJTTUTHYCCKHUEC
CUCTEMbI
OI1K-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer Ha GazoBoM basosbiii
MPUMEHSITh OCHOBHBICMaTeMaTHYECKUEe MeTO b1y POBHE, €
omndKaMu:
3aKOHBI 1 METOIbI 1 OCYIIECTBIISET
. MeToBI cOopa
YcClieIOBaHU M MaTeMaTUYECKYIO rdopmarm,
ECTECTBEHHBIX HayK |00paOOTKYy IaHHBIX, CrI0COObI U BUJL €€
ISl pEeILIEHUs 3a1a4  [IOJIYYE€HHBIX B X0/ [IpE/ICTaBIICHNUS,
npodeCCHOHATBHON  [pa3pabOTKH MPOAYKIIMK | PAMCHAA
COBPEMEHHOC
eI TeIbHOCTH 0OIIIECTBEHHOT'O
[IPOTpaMMHOE
50-69 | «yXOBJIETBOPUTENLHO»/ [MATAHHA, 4 TAKIKE obecneuenue
0aj110B «32YTEHO» MCCIIEJOBAHUU U
PKCIIEPTU3BI €€ KauecTBa [YMeeT Ha 6a30BoM
1 KauecTBa YpOBHE, ¢
omndKaMu:
WCTIONB3YEMOTO CHIPhS
HMCIIOJIL30BaTh
COBpEMEHHBIN
MHCTpYMEHTApU U
MHTCJIJICKTYaJIbHBIC
MHPOPMALMOHHO-
AHAJITUTUYCCKUC
CUCTCMbI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ |He 3naer na Kommnerenuun
MPUMEHSATH OCHOBHBIEMATEMATHIECKHNE METO/IbI GazoBom yposHe: He
METOAbI c60pa C(l)OpMI/lI)OBaHbI
MeHee 3aKOHBI U METO/IbI 1 OCYILECTBIISIET
50 «HEYHAOBJIETBOPUTEJIbHO»/ . nH(opManuy,
ANTOB «He 324TeHO» MCCIIENOBAHNN MaTEMaTUICCKYIO criocoOBI 1 BHJI ee
ECTECTBEHHBIX HAyK |00pabOTKY aHHBIX, IIpe/ICTaBIeHNUS,
\JI1 pCIICHUS 3a4a49  |[[IOJIY4CHHBIX B X04¢E MPUMCHSAA
COBPEMCHHOC
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Mpo¢eCCHOHATBHON
NCATCIIBHOCTU

pa3pabOTKH MPOTYKITUN
00I1IECTBEHHOT'O
MMUTaHUs, a TAKXKE
HCCIICAOBAHUI U
HKCIIEPTH3BI €€ Ka4eCTBa
1 KauecTBa
MICIIOJIb3YEMOTO CHIPhS

[POrpaMMHOE
oOecrieueHne

He ymeer Ha
0a30BOM ypOBHe
MCTIONIB30BaTh
COBPEMEHHBIH
MHCTPYMEHTApUN U
MHTEJIEKTyalbHbIC
MHPOPMALTMOHHO-
AHAJTUTHYECKHE
CHCTEMBI
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