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OHEHOYHBIE MATEPHUAJIbBI

1o yueOHoi JucuMILUInHe Briciias MmaTeMaTrka

NEPEYEHb KOMIIETEHIIUN C YKA3AHUEM PE3YJIbTATOB OBYUEHUA
N 3TAIIOB UX ®POPMHNPOBAHMA 110 JTUCIHUITJIMHE

dopmupyemMble

KOMIIeTeHIUH
(Kox ¥ HaMMEeHOBaHUE

KOMIIETCHIINN)

NHaukaTopsl 10CTHKEHUS
KOMITeTeHIIU I
(KO 1 HAUMEHOBAHHE
HUHNUKATOPa)

Pe3yabTaThl 00yueHust
(3HaHUsI, yMEHHS)

HaumenoBanue
KOHTPOJHPYEMBbIX
pa3aesioB U TeM

OIIK-2. Cniocoben
OCYLIECTBJIATH cOOp,
00padoTKy M aHAIU3
AAHHBIX, HEOOXOAUMBIX
AJISL pelIeHust
NMOCTABJIEHHBIX
ynpaBJeH4eCKHX
3ajga4, ¢
HCIO0Jb30BAHHEM
COBPEMEHHOTI0
HHCTPYMEHTApHsA U
HHTENIeKTYaAJIbHBIX
HH(OpMaLHOHHO-
AHAJTUTHYECKHUX CHCTeM

OIIK-2.1. Onpeaensiet
HUCTOYHHAKH MHPOPMAIIUH U
OCYIIECTBIISIET UX TTOWCK Ha
OCHOBE ITOCTaBJICHHBIX
Leeit ISt pemeHHs
po¢eCCHOHATBHBIX 3a7ad

OIK-2.1. 3-1. 3HaeT
MeTobl coopa nHpopmanu,
CII0CO0BI u BH/]I ee
MPEACTABACHUS, TMPUMEHSSA
COBPEMECHHOE IIPOrPaMMHOE
obecrneueHHe

OINK-2.1. V-1. YMeeT
UCIIONB30BaTh COBPEMECHHBIH
MHCTPYMEHTApUH 1
UHTEJUICKTyalIbHbIe
WHPOPMALMOHHO-
AHATNTHYECKUAC CHCTEMBI

Pazoen 1.
AHAJTHTUYECKAA
I'EOMETPUA U
JIMHEHHAA AJITEBPA
Tewma 1. DnemeHTbI
TUHEHHOU anreOphl

Tewma 2. DnemMeHTbI
BEKTOPHOH ajreOpsbl

Tema 3. D1eMeHTHI
AHAJIUTUYECKON F€OMETPUH
Paszoen 2.
MATEMATHYECKHH
AHAJIA3

Tema 4. DnemMeHTbI
MaTeMaTHYECKOTO aHaJIN3a
Tema 5.
Juddepenunansaoe
ucumciaeHue QyHKINHA OTHON
MIEPEMEHHOI

Tema 6. OCHOBHBIE TEOPEMBI
JTuddepeHIHaIbHOTO
HCUUCIICHUS

Tewma 7. UccnenoBanue
(GYHKIHH C TOMOIIBIO
MIPOMU3BOTHBIX

Tewma 8. IuddepenmuansHoe
ncumcienue QyHKIUH
HECKOJIBKUX TTEPEMEHHBIX
Tema 9. UnTerpansHoe
ncumciaenue QyHKINA OTHON
MepeMeHHOMN

Tema 10.
Juddepenunanbable
YpaBHEHHUS

Tema 11.
IlocnenoBarenbHOCTH U
psizibI

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE 3TAIIbI

®OPMUPOBAHUSI KOMIIETEHIIUA

Ilepeyenb y4eOHbIX 32 JaHUI HA ayAUTOPHbIX 3aAHATHAX

BOHpOCl)I AJIA MPOBEACHUSA ONMPOCa HA 3AHATHAX




Nuauxaropsl noctmxenus: OINK-2.1.
Pazoen 1. AHAJTUTHYECKASI TEOMETPHS H THHEHHAA AJITEBPA

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

Martpulibl, OCHOBHBIE IOHSTHSI.
Ornepanuu HaJy MaTpPULIAMHU.
CaolicTBa onepanuii HaJl MaTpULAMHU.
OnpenenuTeny, MOHATUS BUIBI.
Onpenenurenu 2 u 3 nopsaka.
Onpenenuteny BBICUINX MOPSAIKOB.
CBolicTBa onpeneauTeiei.

OO6patHas matpuna.
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Crioco6b1 HaxoxaeHus oOpaTHO Marpuubl. DopMyna A BbIUMCIEHUS 00paTHON
MaTpHULIbIL.

10. Beruucnenue oOpaTHOM MaTPHUIIBI C TOMOMIBIO TOCTPOSHHUSL.

11. Panr matpuusl.

12. CiocoObI BEIYUCIICHUSI PAHTOB MATPHII.

13. Cuctembl TMHEWHBIX YpaBHEHUI, OCHOBHBIE TIOHATHS.

14. Pemienue cucteM JIMHEHHBIX ypaBHEHMH ¢ momouibio Gpopmyn Kpamepa.
15. Pemienue cucteM JTMHEHHBIX YPAaBHEHUH € IIOMOLIbIO 0OpaTHON MaTpPHULIBL.
16. Pemenne cucrem nuHeiHbIX ypaBHeHUH . Teopema Kponekepa — Kanesn.
17. Pemienue cucteM JIMHEHHBIX ypaBHeHHH. Meton ["aycca.

18. Pemrenue TMHEWHBIX OAHOPOIHBIX CHCTEM ypaBHEHH.

Tema 2. DjieMeHTBI BeKTOPHOIi aJiredpbl
Bonpocs! 1J1s1 NpoBeAeHUs ONPOCa:

BekTopbl OCHOBHBIE TOHSTHSI.

BekTopbl 1 TMHEMHbIE ONepalMK HA/l HUMH.

[Ipoekuus BEKTOpa Ha OCh.

Pa3noxenue BeKkTOpa o opTaM KOOPJAUHATHBIX OCEH.
Monayns BekTopa. Hanmpasisronime KOCUHYCHI.
Omnpenenenne CKaasipHOro MPOU3BEICHUS.

CkanspHoe Mpou3BeIeHNEe BEKTOPOB U €ro CBOKCTBA.
BripakeHue ckajasipHOTO MPOU3BEACHHUE Yepe3 KOOPAMHATHI.

©oOoN R DR

[IpunoxeHns CKaJsIpHOTO TPOU3BEICHUS.

[EEN
o

. OHpCI[CJ'ICHI/IC BCKTOPHOT'O IMTPOU3BCACHUS.

. BCKTOpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBONCTBA.

. BLIpa)KCHI/IC BCKTOPHOT'O ITPOU3BCACHUA UCPE3 KOOPAUHATHI.
. HpI/IJ'IO)KeHI/Iﬂ BCKTOPHOTO ITPOU3BCACHUA.
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. OHpeI[eJ'IeHI/Ie CMCHIAHHOT'O IMTPONU3BCACHUS.

[EN
a1

. CmemanHoe IMPOU3BCIACHUEC BEKTOPOB U €TI0 CBOMCTBA.



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

BeIpakeHne cMeImaHHOro MPOU3BEACHUS YePe3 KOOPINHATHI.
HexoTtopeie puioxeHusi CMEIIaHHOIO IPOU3BEICHHUS.

JInHelHOo 3aBUCUMBIE U IMHENHO HE3aBUCUMBIEC CUCTEMBI BEKTOPOB.
OpToroHanbHas cucTeMa BEKTOPOB.

ba3zuc npocrpancTsa.

PaznoxeHnue BeKTOpa 1o Mpou3BOJIILHOMY 0a3ucy.

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

KBanpatuunsie (GopMBblL.

[TpuBenenue kBagpaTHUHON (POPMBI K KAHOHUYECKOMY BUJLY.
Onpenenenne NOJ0KHUTEIHHON U OTPULIATEIBHON KBaAPaTUIHON (POPMBL.

Tema 3. DjieMeHThbI AaHAJTUTHYECKOH reoMeTPUM

Bonpocs! 1151 IpoBeIeHHsI onpoca:
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JIMHMY Ha TJIOCKOCTH.

OCHOBHBIC TTOHATHS JTUHUU.

Pa3znuunble BUAbl ypaBHEHUN IPSAMOI Ha MJIOCKOCTH.

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

JIvHMM BTOPOTO NMOpsiAKa HA MIIOCKOCTH.

OcHOBHBIE TOHATHS 001Iee YPAaBHEHHUS JIMHHUS BTOPOTO MOPSI/IKA.
OKpyXHOCTh YPaBHEHHUsI IOHSATHSI, CBOMCTBA.

DJIIUIIC ypaBHEHUS MIOHSTHSI, CBOMCTBA.

['unep6orna ypaBHEHUS MTOHSTHS, CBONCTBA.

. ITapaGosna ypaBHEeHHUsI IOHATHS, CBOMCTBA.

. YpaBHEHHE NOBEPXHOCTHU U JINHUU B IIPOCTPAHCTBE.

. OcHOBHBIE MIOHATHUSA. Y paBHEHHUE TUIOCKOCTH B IPOCTPAHCTBE.
. ITnockocTts. OCHOBHBIE 3a]1a4H.

. YpaBHeHHe psIMOH B ITpocTpaHcTBe. [onsATHA.

. YpaBHEHUS NMPSAMBIX B pocTpaHcTBe. OCHOBHBIE 33/JaUH.

. IIpsimast 1 m10cKoCTh B pocTpaHcTBe. [IanaTHs.

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

Pazoen 2. MATEMATHYECKHH AHAJIU3
Tema 4. DjaeMeHTbI MATEMATHYECKOI0 AHAJIN3A

Bomnpocs! 1J1s1 npoBeieHHs ONpoca:

ook owdE

Jlatb ornpenenenue GpyHKIUN, TPUBECTH IPUMEPHI (PYHKIIUH.
OCHOBHBIE XapaKTEPUCTUKH (PYHKLIUH.

OneMeHTapHble GYHKINU (TpaduKn).

[Ipenen yukuu. MeToapl BHIYUCICHUS MPEIEIIOB.
HenpepbiBHOCTH QyHKIIHIA.

[Ipumenenue GyHKIUN B 5KOHOMUKE.

Tema 5. lnddepeHunanbHoe HCHUCTAEHHE (PYHKIIUM OJHOM NepeMeHHOM

Bonpocs! 1J1si IpoBeIeHUsI OMpoca:



. Jlatp onpenenenue npou3BogHOMN U nuddeperiuana GyHKIUN, TPUBECTH TPUMEDPHI.
MexaHHUYeCKUI 1 TEOMETPHUECKUIT CMBICI MTPOU3BOAHOMN (PYHKITHH.

[Tpon3BoHBIE OOPATHOM, CIIOKHOM, HESIBHOM, IMTApaMEeTPUIECKH 3aIaHHON (DYHKITHI.
[Ipou3BOHBIE BHICHIUX MTOPSIKOB.
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Tema 6. OcHOBHBIE TeopeMbl AU PepeHINATBLHOTI0 HCYHCTCHUS
Bonpocsl 1151 IpoBeieHUs ONpoca:
Teopema depma
Teopema Posst
Teopema Jlarpanxka
Teopema Komm
IIpaBuno Jlonurans
®opmyna Teitnopa
Tema 7. UccsienoBanue (PyHKUIMHA C MOMOIIBIO MPOU3BOAHBIX

Bonpocsl 1151 IpoBe/ieHUs ONpoca:

1. DkcrpemyMmbl QyHKINU.

2. llpumenenue auddepeHInaTbHOr0 MCYUCICHUS K HUCCIENOBaHUIO  (DYyHKUUN

MOCTPOCHHIO IPaUKOB (PYHKITHIA.
3. Ilpumenenue nuddepeHuanbHOro UCUUCICHHS B SKOHOMUKE.

ook wnE

Tema 8. luddepenunanbHoe ucuucjieHne pyHKIMN HECKOJBKHUX NepeMeHHbIX
Bonpocs! 1J1s1 IpoBeeHUs OIpPoca:
Jlatp onpenenenue pyHKINN HECKOJIBKHUX MIEPEMEHHBIX, IPUBECTH MPUMEPHI.
OCHOBHBIE XapaKTEPUCTUKU (QYHKIIMNA HECKOJIBKUX NIEPEMEHHBIX.
[Ipenen GyHKIIMN HECKOIBKUX EPEMEHHBIX.
HenpepbIBHOCTb (PyHKIIMI HECKOJIBKUX TEPEMEHHBIX.
DKOHOMUYECKHE WILTIOCTPAMK (DYHKIMHA HECKOJIBKUX MEPEMEHHBIX.

s E

Tema 9. UnTerpanbHoe ucuucjieHue pyHKUMU OJHOH NepeMeHHOi
Bonpocs! 1151 mpoBeaeHNs Onpoca:
Jlatb onpenenenue nepBoodpazHoi GyHKIMH, IPUBECTH IPUMEPHI.
Heonpenenennslii unTerpai. MHTErpupoBanue myTeM 3aMEHBI.
Heonpenenennsiii unTerpan. IaTerpupoBanue no-4acTsm.
Heonpenenenuslit uuTerpain. MHTErpupoBaHne TpPUrOHOMETPUUECKUX (DYHKITHIA.

arONE

UHTETPUPOBAHMS.
6. DKOHOMHYECKHE MILTIOCTPALUY ONPEICICHHOTO HHTErpaa.

Tema 10. Indpepenunaibabie ypaBHeHHSA
Bonpocsl 1J1s1 npoBeAeHHs ONpoca:
Hatp onpenenenue nudphepeHuanTbHOro ypaBHEHNs, TPUBECTH IPUMEPHI.
JuddepennmansHble ypaBHEeHUs nepBoro nopsaka. OcHoBHbIE MOHATUSA. 3agaun Komim.

JuddepeHunanbHpIX YpaBHEHH IEPBOTo MOPsIIKa ¢ pa3AeSIOIUMUCS TIepeMEHHBIMU.
Opnnopoaubie quddepeHnnanbHble ypaBHEHUS IEPBOrO MOPSIKA.

Jluneitnoe nudpepennmanbHOE ypaBHEHUE NIEPBOTO Mopsiaka. YpaBHeHue bepryim.
Juddepennnanbable ypaBHEHHS BHICIIUX MOPSIKOB.

Juddepennnanbable ypaBHEHUs, JOMTYCKAIOIIUE TOHMKEHHS MTOPSKA.

JluHeliHbIe OJJTHOPOAHbIE YPAaBHEHHS BTOPOTO MOPS/IKA C OCTOSHHBIMU KO3 (HUITUEeHTaMU.

RN EOORGDE

[Tpunoxxenus quddepeHnnaIbHbIX YpaBHEHUH K 9KOHOMUKE.

Omnpenenennpii  unterpas. ®opmyna Herorona-JleiiOuuma. Metogsl W COCOOBI

JIuHeiinbie HCOAHOPOAHBIC YPABHCHHA BTOPOTO IMOPAJAKA C ITIOCTOSIHHBIMU KOB(I)(bI/ILII/ICHTaMI/I.



Tewma 11. IlocsienoBaTeIbHOCTH U PAABI
Bomnpocsl 1J151 mpoBeieHusI onpoca:
1. Jlate onpeneneHue 4ucioBoro psaa. [lpusectu npumepsl.

2. TlonoxwuTtenbHble YUCIOBbIE PsAAbl. CXOIUMOCTh U CyMMa psijia.

3. HeoOxoauMmpblii M 1OCTATOYHBIN MPU3HAKH CXOJIUMOCTHU MOJIOKUTEIBHBIX YUCIOBBIX PSIIOB.

4. 3HakomnepeMeHHbI psa. JlocTaTOYHBIM MPU3HAK CXOAUMOCTH 3HAKOMEPEMEHHOTo psija.
AOCOIOTHAS ¥ YCIOBHAS CXOUMOCTb.

5. 3nakouepenyromuiics psna. [pusnak Jleitbnuna. Octatok psga. OmeHka octatka psga c
IIOMOUIbIO IpU3HaKa JIelOHuIA.

1. ®OysxiumoHanbHBINA psia. OOIACTh CXOAUMOCTH (PYHKIIMOHATBHOTO PsIIa.

2. CrenenHoil psn. MHTepBan u paamyc cxoauMmocTH. HaxokaeHue paaumyca CXOAUMOCTH C
nomoluibio npusHaka Jlanamobepa.

3. Psap Teitnopa. Psn Maxknapena. Paznoxenue QpyHKuuid B CTEIICHHbBIE PAI.

4. TlpuMeHeHUe CTETIEHHBIX PSIOB B MIPUOIMKEHHBIX BRIYUCICHUSX.

5. IlpumMeHneHue psa0B B 5KOHOMUKE.

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

- 1 6amn BbIcTaBIsAeTCA 00y4YarOLUIEMyCsl, €CIM OTBET HAa BOIPOC MPEJCTaBJIEH B MOJHOM 0oObeMe, pU
OTBETE JIOMYILCHBI HETOYHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 6amra BeICTaBIsIETCS O0YUYAIOMIEMYCsI, €CIIM OTBET Ha BOMPOC MPEACTABIICH HE B MOJHOM 00BEMeE,
[IPU OTBETE MOMYIICHBI HE3HAYUTENIbHBIC OIUOKU (coomeemcmeue unouxamopy OITK-2.1.);

- 0 GayutoB BBICTaBIISICTCS OOYYArOIIEMYCsl, €CIIM OTBET Ha BOIPOC HE IMPEACTAaBIICH, MM IPH OTBETE
JONYIICHBI TPyObIe OIIMOKY (coomeemcmeue unouxamopy OIIK-2.1.)

3agaHus 1/ TEKYIero KOHTPOJIs

PacyeTHo-aHauTHYECKHE 321aHUA
Nuauxatopsl noctmxenus: OINK-2.1.

Paszoen 1. AHAJINTHYECKASA TEOMETPHS H IHHEHHAA AJITEBPA
Tema 1. DiieMeHTBI JJMHEHHOH aJredpbl
3aganus 1J15 CAMOCTOSITEIbHOMH PadoThI:

JlaHa cuctema JIMHEHHBIX ypaBHeHUH. Jloka3aTh €€ COBMECTHOCTh M PEHIUTh JIByMsl CHOCOOaMH:
MetonoMm Kpamepa; cpenctBamMm MaTpu4HOro ucuucieHus; meronom I'aycca; meromom JKopnmana-
I'aycca.

1. 2X1_3X2 +2X3:9, 2. 2X1 +5X2_3X3 :4,

Tema 2. Di1eMeHTBI BEKTOPHOI aJredpbl
3agaHus 1151 CAMOCTOATEILHON PadoThI:



B tabnuie npuBeneHbl K03 GUIMEHTHI MPSMBIX 3aTPaT U KOHEUHasi IPOAYKIIHS OTpacieil Ha MIaHOBbIH
NIEPHUOJ, YCII. ACH.E.

IHoTpebienue .
Koneunsrit
Ortpacnb Cenbckoe
[TpoMEBITIIIIEHHOCTH 9 IPOIYKT
X035UCTBO
[TpOMBINIIIEHHOCTh a b t
IIpousBoacTso Cenbckoe c q f
XO03SICTBO

Haittu:
1. nnaHoBbIEe 0OBEMBI BAJIOBOM MPOAYKLUU OTpaciiel, MeKOTpaciaeBble TOCTaBKH, YUCTYIO
MPOAYKILMIO OTPACIeil;
2. HEeoOXOAMMBIN 00bEM BaJIOBOTO BHIMYCKa KaX 10 OTpaciu, eciii KOHeYHOe oTpebiieHne
MPOAYKIIUH CEIbCKOT0 X03s1iicTBa yBeauuutcst Ha K%, a mpomebiiiennoctu Ha 1%.

a b c d t f k |

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

Tema 3. DjieMeHTBbI AHAJTUTHYECKOH reoMeTPpUM
3amanus 1J151 CAMOCTOSITEIbHOM PadoThI:

Hanbl BepmnHbl TpeyroabHuka ABC. Haiitu: ypaBHenue cropoH; anuHy croponsl BC; ypaBHeHue
BBICOTHI, OIYIIEHHOW W3 BepmuHbl  A; mwiomanbs TtpeyroibHuka ABC; cuctemy HepaBeHCTB,
onpenensomux TpeyroipHuk ABC.

A (2;-1),

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

Pazoen 2. MATEMATHYECKHH AHAJIU3
Tema 4. DiieMeHTbI MATEMATHYECKOI'0 AHAJIH3A
3apanus AJsl CAMOCTOSITEILHOI PadoThI:

1. Haiitu oGnacth onpeneneHuss QyHKIUU Y = \/ (2x-=5)(4 + x)
2. HaiiguTe 06acTh AOMYCTUMBIX 3HAUYCHUHN (PYHKITHH:
X o
3. f(x)= ‘/—7 ~3v9x — x* . OnpenenuTs MHOKECTBO perieHni HEepaBeHCTBA
X j—
‘3)62 +5x—1‘ <1
4, Haiiti MHOXeCTBO KOpHeil ypaBHenus 10x° +7x* —35x° +5x* -4 =0,
5. HaiitTu wacTHOe JBYX KOMIUIEKCHBIX uuncel. [lolydeHHOe YHCIO MpPEACTaBUTh B

TPUTOHOMETPUYECKON M MOKa3aTelbHOM (opMax 3amucu M U300pa3UTh HAa KOMIUIEKCHOM IIOCKOCTHU:

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

Tema 5. TuddepeHunanbHoe HCHUCIeHHEe (PYHKIIMH OHOM NepeMeHHOMI
3agaHus 1151 CAaMOCTOATEILHON PadoThI:

1 12
lim ( - j
1. Berumcnuts npenen Gpyakmun 7 M X 2 x+8




X +4, X < -1,
2. Haiitu Touku paspbiBa GyHKImi f(x)={x>+2, —1<x<],

2X, x>1.
3. Haiitu obnacte onpenenenus GyHKIMA y = :‘X :
x* -1
(4-x)
4. Uccnenosath GyHKIHMIO HA YETHOCTh-HEUYETHOCTD: y — - d
X" =5
(% —2x—1)x+1)
5. Beranciute npenen lim
x>1  x*+4x* -5
6. [TocTpouTtsh rpaduk, yka3ath XapakTep pa3pbiBa B TOUYKaxX pa3pbiBa, €CIIA TAKUE UMEIOTCS:
x+1, x<1,
y=4x?+x, 1<x<2-
—2X-1, x>2
. 2
7. Jlokasatb, 9To (yHKIUS HEIIpephIBHA B TOUKe Xo: Y =5X" -1,  x, =6.

Tema 7. UccsienoBanue (PyHKUIMHA ¢ MOMOIIBIO POU3BOAHBIX
3amaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

1. 3ammcarh ypaBHEHHE KacaTelIbHON K (DYHKIIMU B 33 JaHHON TOYKE:
y=4x-x*)14, x,=2.
Breraucnuts npubimkeHHo ¢ ioMotbio nuddepeniuana:; Yy = x, x=7,76.
3. Haiitu npoussoanyo N-ro nopsaka: Y = xe® .
2(3x3 +4X? —x— 2)
15/1+x
e 3t° +1

3
5. BbluncauTe Npou3BOIHYIO NapaMeTPUIECKON QyHKINH 3t3
y= sin[ J

4. BblYHCIUTH TPOU3BOIHYIO CIIOKHOW QYHKIIMH ) =

t—+t
3

. 16—x
6. Haiimute acumMnToThl rpadguka GyHKIUNA Y = 4— U1 TOYKH €ro NePeCCUCHUsI C

ocsiMu KoopauHAT. [1o HaliIEHHBIM TaHHBIM CXEMaTUYECKU MTOCTPOITE rpaduK.
7. TlpoBenute MojaHOE MCCIENOBaHNE PYHKIIUH U TIOCTPOUTE €€ rpaduk:

3
l.y=x+3§/7. 2.y X

== 3. y=(x*+2x)e*.
12(x—2) y=( )

Tema 8. uddepeHunanbHoe HCHUCTEHHE PYHKIIUM HECKOJIbKHX IIePEeMEHHbIX
3agaHus 1719 CaMOCTOSITeIbHOM PadoThI:

Haiitu yacTHbIe TPOU3BOIHBIE QYHKIIUU Z =Xy (4—X-Y)

2. Haiitn xpuTHYecKue TOYKH QYHKIMH z= x> + 8y’ —6xy , OIPENEIUTh XapaKTep SKCTPEMyMa B
HHUX.

3. Haiitu HamGombllee U HAUMEHBIIEE 3HAYCHHE QPYHKIUH z=x+y’ —Xy+Xx+y B 3aJaHHON
obmactu: x =0, y=0, x+y=-3.

4. Jna gyskuuu nonesnoctu U = X>°y*°noctpouTts rpaguent-sexTop B Touke M(4;1).



5.

OnpenenuTs ycaoBHbI 3kcTpeMyM (yHKIuU U = X*°y®® 1pu orpanndenun x+y=150.

Tema 9. UHTerpasbHoe ucuucjieHue pPyHKIMU 0JHOH NepeMeHHO

3amaHus 1J151 CAaMOCTOSITEJIbHOM PadoThI:

1.

2.

3.
4

el S

o

BrIunciuTe miomans GUryphl, OrpaHHdeHHON THHAAME Yy=X+4X, y=x+4.

X
Brruncnure Heonpe eeHHbIH HHTETPa I(Z cosx+e* — —jdx :

Jx

Boruncnure HeonpeieeHHbINA UHTErpall (MHTErPUPOBAHUE [10-YACTSIM)
Halitn npupocT kanurana OpeanpusaTus Ha JAaHHOM MPOMEXYTKE BPEMEHH, €CIIU CKOPOCTh

I xe**dx

o - afsb
W3MEHEHUS HHBECTHUIIMM UMEET CIISAYIOITNI BU/I;: I (t) =cVtU + d ,a<t<p.

Pacnpenenenue ngoxoma B HEKOTOPOM CTpaHe omnpeaenserca KpuBod Jlopenua:

2
y=ax +bx . Kakyto wacte nmoxoma mosyyaioT ¢ % Hambojee HHU3KO OIIAYMBAEMOTO

HaceneHusa? [locuutarh KOA((OUIMEHT HEPABHOMEPHOCTH PACIHPEICIICHUS COBOKYITHOTO
noxona, ecii a=0,87, 8=0,13, c=12.

Tewma 10. Inddepennuaibubie ypaBHeHUsI
3amaHus 1J151 CAMOCTOSITEIbHOM PadoThI:

Pemuts 3anauy Ko y’=2y+1, y(3)=I.
. yZ + X2 yl — ny 1
Haiinure obmee pemenne auddepeHnnanbHOro ypaBHeHUsI .

1 _ —X2
Haiinure yactHoe perienue quddepeHnaaIbHOro ypaBHEHUS y+2xy=xe"
Pemmutes muddepenimanibaoe ypaBHEHHE cos Y dX = (X +2¢0s y) sin y dy

f 4x
=€ . .
Pemenunem nuddepennmanbHoro ypaBHeHuUS - SIBJIIETCS CEMENCTBO (QyHKIUHA. . .
xyv+xpli=vy
Pemmre ypaBHeHne = ? ’
2 F F 1 =
Pemnre ypaBHenue (2x +1)dy +y"dx =0
3 dp
®yHKIMY CIpoca U TIPeUIoKEH s Ha HeKOTOphIit Topap umeroT Bug 0 =50 —2p — 4E u

s=70+2p— 5d—[:. Haiisure: 3aBHCMMOCTH PaBHOBECHOH IEHBI OT BPEMEHH, €CIH

p =10 B moment Bpemenn t =0

I r_ _

PemuTs mudypepenHnuansHoe ypaBHEHNE » i -2y=0

Haiitu oOmee pemenne audQepeHInaIbHOr0  YpaBHEHUS, BBIIOJIHHUTH — MPOBEPKY

=4y =0

CocTaBUTh XapaKTEepUCTHUECKOE YpaBHEHUE U HATH obuiee perieHne aqudQepeHnaibHoro
i f —

YpaBHEHUS yrayty= 0.

Pemnth OJTHOPOJIHOE muddepeHImaIbLHoe ypaBHEHUE BTOpPOTO nopsiKa

Y =2y' 410y =0

Haiitu yactHOe pemenue nU(PepEeHIMATBHOTO YPABHEHH)S, YIOBIETBOPSIONIEE HAYAIbHBIM
— f — r__ —

Tewma 11. ITocsienoBaTeIbHOCTH U PAABI

10



3amaHus 1J151 CAMOCTOSITEJIbHO padoThI:

1. Onpexenute XxapakTep CXOAUMOCTH 3HAKOUEPEIyIOErocs psiaa 2 2—: (-5)".

n=
2. Jloxa3aTh CXOAMMOCTb psja Mo mpusHaky Jlanambepa i (n+1)” ;1)5

n=1
3. Jloka3aTh CXOMMMOCTb psifa o npusHaky Kommu i (3n4+1)n
n=1 .
4. I[OKa3aTb CXOOUMOCTHh pSII[a 110 I/IHTerpaJIbHOMy HpI/ISHaKy 3 ﬁ
n=1 .

5. HccnenoBarh cXOAMMOCTD psijia Z -
= 3+2

i n?(x-3)"
(n* +1)°
OHpe,I[CJ'II/ITC O6J'IaCTb CXOOUMOCTHU CTCIICHHOT'O psAaa n=1 .

Pasnoxure Gpynkuuio y = 2e** — x? —4x B psan Teiinopa B OKpecTHOCTH TOYKH X=1.

x+l

Pasnoxure ¢pyHkiuio y = 2e x? —4x B pag MaknopeHa.

x+l

A w e

OueHuTe OCTaTOYHBIM 4JIEH psla MpU Pa3IoKeHUH (QyHKUUU = 2e x* —4x B pan

Telnopa B OKpECTHOCTH TOYKH X=2.
5. Breruucnuts 3Hauenue cos0,8 ¢ rounocteio 0,001.

Kpurtepun onenkn (B 6aj1ax):
- 2 Oanna BBICTABIIAETCA OOydYaromieMmycs, €Clid 3aJlaHhe PEIICHO B IMOJHOM o0beme 0e3 OmuOoK u
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- 1 Gamn BBICTaBIsIETCS OOydYarolIeMycs, €CIIM 3aJaHHe PEUIEHO B MOJHOM O0beMe, NMpH peIIeHHH
JOIYIICHBI HETOYHOCTHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0,5 Oanna BeIcTaBiIsgeTCs 00ydJarOLIEMYyCsl, €CIH 3aJjaHHe PELICHO HE B MOJIHOM 00beMe, U peleHUH
JOMYIICHb HE3HAYUTEIIbHBIC OLIHOKHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BeICTaBIsIeTCS OOyYarOIIEMycs, €CIM 3a/laHue HE PELIeHO, WM MPHU PELIEHUH JOIMYIIEHbI
rpyObie OMHOKU (coomeemcmeue unouxamopy OITK-2.1.)

KommnuiekTsl 3a1aHnii 1151 KOHTPOJIbHBIX padoT
Nuauxatopsl noctmxenus: OINK-2.1.
Tema . DyHKUMHU OAHOM AEHCTBUTEJIbHON IEPEMEHHOM.

Bapmuanr 1
1. He npumenss npasuio Jlonurans, HaliTH npeaes! GYHKINHN.

1-2x J1+Xx—+1-X _1-cosX (x+5)*
3 ;B) im—————; 1) lim .
X

X

2. Haiiti Toukm pa3peiBa (YHKIWH, €CIIM OHU CYIIECTBYIOT, CKAQ4OK (PYHKIIUU B KKIOH TOUYKE
pas3pbiBa U OCTPOUTH IpaduK.

a) lim . 6) lim

x>0 3 — 2 ’ x—0 x—0 5X2 ’ X—00

11



1

1\20
X +4, X < -1, f(.\‘)=(;j' !
a) f(x)={x*+2, —1<x<l, 0) -
2x, x>1.

Bapmuanr 2
1. He npumenss npasuio Jlonuras, HalTH Ipeaebl GyHKIAN.
3 2x+1
) lim> L 6 imYEEXE3 gy g iToosex. Iim[X;ZJ .
x>0 2% +1 L € x->01 —coS4x Xl X
2. Haiitu Touku pa3pbiBa (QYHKIHHU, €CIU OHU CYIIECTBYIOT, CKaUOK (YHKLIHU B KaXJAOW TOUYKE
pas3pbiBa U IOCTPOUTH IpaduK.

=
5

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

Kpurtepun onenkn (B 6aj1ax):

- 8 OayJIOB BBICTABISIETCS] O0YUaIOUIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B IOJTHOM 00beMe 0e3 OIMOOoK U
Heo4eToB (MyHKTHI HOMepa | onenuBatoTcst B 1 6aii, myHKTH HOMepa 2 — B 2 6aiia) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 6aNIOB BHICTABISAETCSA 00YyYarOIIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B IOJTHOM 00beMe, IIPU PelIeHUuU
JONYIICHBl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 4 Oayma BBICTABISCTCS OOydYarolIeMycsi, €Cll KOHTPOJbHAs pelieHa He B moisHoM oObeMe (50%
paboThl BBIMOJHEHO), MpPH pPEIICHWH JOMYLIECHbl HE3HAYUTEIbHbIE OLIUOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIOIMIEMYCs, €CIIM KOHTpPOJIbHAs HE pelleHa, WM MPH pEIIeHUH
JOMYIIEHBI TPyObIe OIIMOKH (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . lu¢ppepennuaibHoe HCHHCACHHE (PYHKIUN OHON NTepeMEHHOM.
Bapmuanr 1
o d o
1. Haiiti npou3BOAHEIE d—y JAHHBIX (QYHKIUH.
X

a) y:(1+§/;)3, 6) y=x2sin3x, B) y=Incos4x, T) y=a* —e .
2. 3ammcarh ypaBHEHHe KacaTelbHO K (yHKIHMH B 3a1aHHoi Touke: f(X) = (4x —x*)/4, x,=2.
3. UccnenoBath Meronamu TudepeHIMaTIbHOr0 UCUUCIEHUS (PYHKIMIO U MOCTPOUTH Ipaduk.

y=x%-3x*+3x?-5

Bapmuanr 2
1. Haiitu npousBOIHBIC j_y JIAHHBIX (PYHKITUH.
X
3 .
a) y=x+3x*~——,6) y=-3cosX-ctgx, B) y=e *Inx,r) y=—"—.
3 2cos” x

2. 3ammcarh ypaBHeHHe KacaTelbHoil K (yHKIHH B 3ananHoil Touke: f(X)=(x*+1)/2, x,=2.

3. UccnenoBath Meronamu IudepeHINaIbHOI0 HCYUCICHUS (DYHKIMIO M MOCTPOUTH Ipaduk.
y=(2x% /(" -4).

Kpurtepun onenkn (B 0aj1ax):
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- 7 6ayUIOB BBICTABIISIETCS O0YJArOIIEMYCsl, €CJIM KOHTPOJIbHAsS PEIIeHa B TTOJIHOM 00beMe 0€3 OmmnOoK U
Heno4yeToB (IMyHKTHI HOMepa | oreHuBarotcs B 1 Gawr, Homep 2 — B 1 Gayur, Homep 3 — B 2 Oasuia)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 0aJuIoB BBICTABISIETCS 00yUYaIOIIEMYCsl, €CITH KOHTPOJIbHAS PEIICHa B TIOJTHOM 00beMe, ITPH PEIICHUN
JONYIICHBl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 3 Oanna BBICTABISETCS OOydYaroIIeMycsi, €ClIM KOHTPOJbHas pelieHa He B moiHoM oObeme (50%
paboTHl  BBHIMOJIHEHO), TpPHU PEIICHUH JOMYIICHbl HE3HAYHMTENIbHBIC ONIMOKU (coomeéemcmeue
unouxamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIOLIEMYCsl, €CIM KOHTPOJbHAs HE pelleHa, WM TIpU PELICHUU
JOMYIICHBI TPyObIc OMUOKHU (coomeéemcmeue unouxamopy OIIK-2.1.)

Tema . IuppepennuaibHoe ucyuciaeHne PyHKIMUT MHOTHX ITepeMEeHHbIX.
Bapuanr 1
1. Haiitu: a) HauOoJblIee M HAMMEHBIIEE 3HAYEHUS PYHKLIUM z=x’ +y’ —Xy +X +y B 3aMKHYTOM

obmactu, orpaHuueHHOW 3amaHHbiMH JimHHAMH X =0, y=0, X+y=-3; 0) skcTpeMyMbI

GyHKIMH. z=x+y> —xy+x+7y.

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

06yacTi, OrpaHudYeHHON 3agaHHbiMu JuEuaMd X =0, y=0, X+y=1; 6) sKcTpeMyMmbI
GyHKIMH z = 4x? +9y? —4x + 6y +3

Kpurtepun onenkn (B 6aj1ax):

- 5 6aI0B BBICTABIIAETCS 00YYAIOLIEMYCsl, €CIM KOHTPOJIbHAS pelIeHa B IOJIHOM 00beMe 0e3 OmnboK U
He04eTOB (IMyHKT a) OlleHUBaeTcs B 3 Oaiwia, myHKT 0) — B 2 Oamia) (coomeemcmeue uHOuKamopy
OIIK-2.1.);

- 3 Gaya BeICTaBiISETCS 00ydaIOLIEMYCsl, €CJIM KOHTPOJIbHAS pellleHa B MOJIHOM 00beMe, IPU peIeHUH
JOTYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 2 Oanna BbICTaBJIsIETCSl 00ydYaroIIEMycsi, €ClIM KOHTpOJbHas pelieHa He B mojgHoMm oOwveme (50%
paOOThl  BBIMOJIHEHO), MpPU pEIIeHUH JOMYLIEHbl HEe3HAuUMWTeNlbHble OHIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OamnoB BbICTaBIseTCS OOYy4YaIOIIEMYCs, €CIIM KOHTpOJIbHAs HE pelIeHa, WU IpPH pPeleHUun
JOMYIIEHBI TPyObIe OMIMOKH (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . UnTErpajibHoe HcuncjaeHue GyHKIMH OAHOM IepeMEeHHO.
Bapmuanr 1
1. IlpounterpupyiiTe METOJOM 3aHECEHUs MOJ 3HaK AuddepeHnrana Wik METOIOM 3aMEHBI

[ e dx
. J ]_—.I':’E‘:
TIePEeMEHHO:

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

J Pyl .
3. Haiinure unrerpan: 2x" +4x+16

(x* +6x+1)dx

T+ (x +2x+3)

4. Haitnute uHTETpaNI OT APOOHO-pAIMOHATBHON (DYHKITHH:
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| xcos(x+4)dx
5. HaﬁHHTe 3HAYCHUE UHTETpajia METOAOM MHTCTPHUPOBAHHS 110 YACTAM: -

BapuanTt 2
1. TlpouHTerpHpyiiTe METOAOM 3aHECEHHs TOJ 3HAK MuddepeHrnrana Win METOJOM 3aMEHBI

[('4.\' -1 dx

-

. x°+2
MIePEeMEHHOII:
| cos® x - sin® xdx
2. Haiigyre uHTErpal OT TPUTOHOMETPHYECKON (QYHKLUM:
r (x=2)dx
" A3x* -6x+4

3. Haiipure unTerpai:
|I (Bx’ +7x" +9x+3)dx
Cx+1) (" +2x+3)

4. HaiinuTe UHTETpa OT IPOOHO-pAIMOHAIEHON (DYHKIINU:

4

‘ In(2x +3)dx
5. Haiinure 3HaYeHNE HHTETpajla METOJOM UHTETPUPOBAHMS 110 4aCTAM: -1

Kpurepun ouenku (B 0asiax):

- 10 GanyoB BeICTaBIIAETCS 00YUAIOMIEMYCS, €CIIM KOHTPOJIbHAS PEIlIeHa B TIOJTHOM 00beMe 0e3 OmmnOoK
U HeZI04eTOB (KaXIblii HOMEp OlIeHUBAeTCs B 2 6asia) (coomeemcmeue unouxkamopy OIIK-2.1.);

- 7 6anIoB BBICTABISAETCSA 00yYarOIIEeMyCsl, €CJIM KOHTPOJIbHAS pellieHa B IOJTHOM 00beMe, pU PeleHUun
JONYIICHBl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 5 Oa)yUTIOB BBICTABIISACTCS OOyYArOIIEMYCs, €ClId KOHTPOJbHAs pelieHa He B moidHOM oO0beme (50%
paOOThl  BBIMOJIHEHO), MpPU pEIIEHUH JOMYLIEHbl HEe3HAYUTEelbHblE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OamnoB BbICTaBIseTCS OOY4YaIOIIEMYCs, €CIIM KOHTPOJIbHAs HE pelIeHa, WU IpPH pPElIeHUU
JOMYIIEHBI TPyObIe OIIMOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . Iluppepenuuaibubie ypaBHEeHHs NIEPBOI0 MOPSAKA.

Bapmnanr 1
1. Haiigute pemenue quddepenunanbHoro ypasHenus. Pemure 3anauy Komm. y’=2y+1, y(3)=1.
xy'-y=xtg;
2. Haiinure pemmenue quddepeHnaIb-HOr0 YpaBHEHUS X
! X2
Xy =y+—
3. Haiinure pemenue quddepeHIaIbLHOro ypaBHEHUS
Bapuanr 2
1. Haiigute pemenue auddepenunaibHoro ypapHenus. Pemmre 3anagy Komm. y’=-y+5, y(1)=2.
24,0 _
2. Haiinure pemenue quddepeHIaIbHOro ypaBHEHUS (x+2)7y'= 1.
. 1-2x
3. Haiinure pemenue quddepeHInaIbLHOr0 ypaBHEHUS B+x)y

Kpurtepun onenkn (B 0aj1ax):
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- 10 GamioB BBICTaBISETCSA O0YYAIOIIEMYCsI, €CJIM KOHTPOJIbHAS PEIlIeHa B MOJTHOM o0beMe 0e3 ommbok
U HeZo4eToB (MyHKTHI HOMepa 1 oreHuBarorcs B 2 Oanna, HoMmep 2 — B 3 Oayia, Homep 3 — B 3 6asa)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GansoB BhICTABIsETCA 00yUaroIIeMycsl, €ClIM KOHTPOJIbHAS PELIeHa B IIOJIHOM 00beMe, IPU PEeLIeHUN
JONYIIEHBl HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 GayyIOB BBICTABIISIECTCS OOYYArOIIEMYCs, €Clid KOHTPOJbHAsI peleHa He B moilHOM oO0beme (50%
paboTHl  BBHIMOJIHEHO), TpPHU PEIICHUH JOMYIICHbl HE3HAYHMTENIbHBIC ONIMOKU (coomeéemcmeue
unouxamopy OIIK-2.1.),

- 0 OamioB BbICTaBISETCS OOYdYAIOIIEMYCs, €CIIM KOHTPOJbHAS HE pEIICHA, WX MPU PEIICHUU
JOMYIICHBI TPyObIc OMUOKHU (coomeéemcmeue unouxamopy OIIK-2.1.)

3ajanus AJ151 TBOPYECKOr0 peHTHHIa
TeMbl 17151 TOKJIA0B M HAYYHBIX cTaTel

HNuaukaTopsl goctukernusi: OITK-2.1.

Tema . MHoKecTBA.
Tembl npe3eHTaNNi, pedepaToB, 10KJIAT0B:

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

2 MHOXECTBO KOMILJICKCHBIX YHCEI. q)OpMI)I 3aJaHusI KOMIIJICKCHBIX YUCCII.

3. ApH(bMeTHqCCKHe onepanvu HaJa KOMIIJICKCHBIMU YU CJIaMHU.

4 BSBGHGHHG KOMIIJICKCHOT'O YHCIIa B CTENCHb. V3BIcueHne KOPpHA U3 KOMIIJICKCHOT'O

qucia.
Tema . DyHKUMHU OHOM AeHCTBUTEIBbHON IIEPEMEHHOM.
Tembl npeseHTanmi, pedeparos, 10KJIAT0B:

1. [Ipumenenue GyHKIUN B 5KOHOMUKE.
2 [IpenenbHbli aHAIU3 B DKOHOMUKE.
3. [lepBbIii 3aMeyaTenbHbIN Mpeaes.

4 Bropoii 3amedaTenbHbIi Ipeaeil.

Tema . DyHKIMH HECKOJIBbKUX IEPEeMEHHbIX.
Tembl nnpeseHTanmi, pedeparos, 10KJIAT0B:

1. [Tpumeps! mpuMeHeHus! PyHKIINI HECKOJIIBKUX ITEPEMEHHBIX B SKOHOMHUKE.
2. Oynkuus Ko66a-/lyrnaca.
3. JIuHUYM ypoBHS QYHKINH HECKOJIBKHUX TIEPEMEHHBIX.

Tema . lu¢ppepeHunaibHOe HCHUCTIeHHEe PYHKIMM OJHOM NepeMeHHOi.
Tembl npeseHTanmi, pedeparos, 10KJIAT0B:

1. MexaHu4eCKHil 1 TEOMETPUYECKHI CMBICI TPOU3BOTHOM.
2. HauGonpime n HanMeHblne 3Ha4eHus PyHKIIUK Ha OTPe3Ke.
3. [IpuMeHeHne MPON3BOHON B 3KOHOMHUKE.

Tema . Inppepennuaibaoe ucuuciaeHne GyHKIMHA MHOTUX NePEeMEHHBIX.
Tembl npe3eHTanui, peeparos, 10KJIAT0B:

1. MexaHu4ecKkuil 1 T€OMETPUUYECKUIM CMBICI MPOU3BOIHONM HECKOJIBKUX MEPEMEHHBIX.
2. HauGonpimme u HanMeHbpIue 3Ha4eHHUS QyHKIIUHA B 00JIACTH.
3. [IpuMeHeHne npon3BOJHON HECKOIBKUX IEPEMEHHBIX B YKOHOMUKE.

Tema . UnTErpajibHOe HCUNcIeHHe (PYHKIMH OHOM IepeMEHHOM.
Tembl npe3eHTanui, peepaTos, 10KJIAT0B:
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1. [Ipuno)keHre UHTErpajioB K BBIUMCICHUIO TUTOIaAeH puryp.
2. Metoabl BEIYMCIIEHUS ONPEACIICHHBIX HHTETPAJIOB.
3. [IpuMeHeHne HHTErpaIbHOrO UCUUCTICHUS B 9KOHOMUKE.

Tema . ludpPepenunajibHbie ypaBHEHUS NEPBOro MOPAIKA.
Tembl Ipe3eHTaANNH, pedepaToB, 10KJIAT0B:

1. Tunsl quddepeHnnanbHbpIX YpaBHEHUN IEPBOTO MOPSAIKA, METOIbI UX PEIICHHUS.
2. VYpaBHEHUsI BBICIIUX MOPSAIKOB, JOMYCKAIOUME TOHKEHHUE TTOPSIKA.
3. [Ipumenenue nuddepeHInaTbHbIX YPaBHEHHH ISl pEIIeHUs SKOHOMHYECKUX 3aay.

Tema . Iudpepenuuaibabie ypaBHEHH BTOPOIo NMOPsAKA.
TeMbl npe3eHTanuii, pedepaToB, 10KJIAT0B:
1. Tunsl quddepeHnnaibHbpIX YPaBHEHH BTOPOTO TOPSAKA, METOIBI MX PEIICHUS.
2. OrnpenenieHne TUIA YaCTHOTO PELIECHHUs 110 IPABOM YaCTH ypaBHEHHUS.
Tema . UucsioBble psiabl.
TeMbl npe3eHTanuii, pedepaTon, 10KJIAT0B:
1. Meroas! onpeieneHuss CX0AUMOCTH YUCIOBOIO psaa.
2. 3HaKONEPEMEHHBIE U 3HAKOUYEPETYOLIUECS YUCIOBBIE PSABL.
Tema . DyHKUHOHAJIbHBIE PAABI.
TeMbl npe3eHTanuii, pedpepaToB, 10KJIAT0B:
1. MeTtobl OnpeiesieHrs HHTEPBaa CXOAUMOCTH (PYHKIIMOHAIBHOIO Psijia.
2. [IpuMeHeHue psiI0B B SKOHOMUKE.
3. Psaner @ypee.

Kpurtepun onenkn (B 6aj1ax):

- 10 OamnoB BbICTaBIsieTCS OOydaroleMycs, €CIIM TeMa JIOKJaja PacKphbiTa, MPHBEICHBI BEPHBIC
MIPUMEPHI, CTYyIEHT CBOOOHO OPUEHTHUPYETCS B TEME JJOKJIAIa, OTBEYAET Ha JOMOJHUTEIHHBIE BOIIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GauioB BBICTABISAETCS OOY4YAIOIIEMyCs, €CIM TeMa [OKJIaJa pPACKphITa, MPUBEICHBI BEpPHBIC
NPUMEPBI, CTYJICHT MPU OTBETE HA JOMOJHUTEIbHBIC BOIPOCHI JOMYCKAET HETOUYHOCTH (Coomeenmcmeue
unouxamopy OIIK-2.1.);

- 5 GanoB BBICTABIsETCS 00yYarOLIEMyCsl, €CIM TeMa JIOKJIaJia pacKpbITa, IPUBEJICHHbIE IPUMEPHI He
COOTBCTCTBYHOT TEMC, CTYACHT, OTBCYAasd Ha AOMNOJHUTCIBbHBIC BOIIPOCHI, JdOIIYCKACT OIITNOKHU
(coomeéemcmeue unouxkamopy OIIK-2.1.);

- 0 GamnoB BbIcTaBisieTcs oOydaromeMycs, €CIM TeMa JOKJIaJla He PacKpbhITa, WIH MPH OTBETE Ha
BOTIPOCHI JIOMYIIEHBI TPYOBIC ONIMOKU (coomeemcmeue unouxamopy OITK-2.1.)

TeMbl HHAUBUAYAJIBbHBIX H/NIn I'PYHNIIOBLBIX ITPOECKTOB

Nuauxaropsl noctmxkenusi: OINK-2.1.

1. YucnoBasg mnocienoBarenbHOCTh €€ mpenen. IlpuMeHeHne B (UHAHCOBBIX BBIYUCICHHIX
(HeTpepbIBHOE HAYKCIIEHUE MPOIIEHTOB B ((MHAHCOBBIX CIENIKaX).

2. IlponsBonHast GyHKIIMHU, €€ YKOHOMHUYECKUN CMBICI. DJIACTUYHOCTh (DYHKINH, €€ SKOHOMHUYECKUIN
cmbich. [IpenenbHblif ananus. [lpeaenbHble U3EPKKH, IpeAeTbHAs BRIPYUKa, IpeebHast IPUObLIb.
3. [Ipumenenue Gopmyisl Teltnopa A HaXOXKACHUS TapaMeTPOB KYTOHHBIX oOiuranuil (aropauus
U BbINyKJIOCTh). Hcmonb3oBanue ¢opmynsl MakiopeHa s cpaBHEHUS 3(PQPEeKTHUBHOCTH
(MHAHCOBBIX ONepalnuii MPU Pa3IMYHBIX CXeMaxX HapalIeHUs U TUCKOHTUPOBAHMS JICHEXKHBIX CYMM.
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4. T'moOanbHBIN 3KCTPEeMYM (PYHKIIMA HECKOJBKHX IMepeMeHHbIX. DYyHKIHSA TOJE3HOCTH, 3ajadya
noTpeOUTENBCKOTO BbIOOpaA, KpuBas Oe3pasiuuusi, INpeneibHas HOpMa 3aMelleHus, (QYHKIUS
crpoca.

5. MeToa HauMEeHbIINX KBaJpaToB.

Kpurepun ouenku (B 0asiax):

- 10 OamyoB BeIcTaBIseTCs OOyyarolIEMyCs, €CIM TE€Ma IPOEKTa pacKpbiTa, NPUBEIACHBI BEPHbIE
IIPUMEPBI, MPOBEACHO CaMOCTOSATENbHOE MCCIEOBAHUE, CTYIEHT CBOOOJHO OPHUEHTHPYETCS B TeMe
NPOEKTa, OTBEYACT HA JIONIOJHUTEIILHBIC BOIIPOCHI (coomeemcmeue unoukamopy OITK-2.1.);

- 8 OamnoB BhICTaBIsIETCS OOyYarOIIEMYCs, €CIM TeMa IpPOEKTa pPACKPBITA, NPUBEACHBI BEpPHBIC
IIPUMEPBI, MPOBEICHO CAaMOCTOATEIBHOE MCCIEJOBAHUE, CTYACHT IPHU OTBETE€ HA JONOJHHUTEJIbHbIE
BOTIPOCHI JIOMYCKAEeT HETOUHOCTHU (coomeemcmeue unouxamopy OITK-2.1.);

- 5 0anoB BBICTABISETCS OOYYaIOLIEMYCsl, €CIM TeMa MPOEKTa PACcKphITa, IPUBEACHHBIC IPUMEPHI HE
COOTBETCTBYIOT TEME MM HE IPOBEAECHO CaMOCTOSTEIbHOE MCCIEJOBAHUE, CTYAEHT, OTBeyas Ha
JOTIOJTHUTEIIBHBIC BOIIPOCHI, JOIYCKAET OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 GanoB BeICTaBIsIeTCs 00yUarOMIEeMycsl, €CIIM TeMa IPOEKTa HE PAacKpbhITa, IPU OTBETE HA BOMPOCHI
JOMYIIEHBI TPyObIe OIIMOKH (coomeemcmeue unouxamopy OIIK-2.1.)

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIMIA BO BPEMS IIPOBEJIEHUSA
MNPOMEXYTOUYHOM ATTECTALIMA

CprKTypa IK3aMEHALIMOHHOI0 OMJIeTa/3a49eTHOI0 3aJaHUs

Haumenosanue oyenounozo mamepuana Makcumanvhoe
Konuuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
IIpaxmuueckoe 3a0anue (pacyemHo-anarumuyeckoe) 10
Ilpakmuueckoe 3a0anue (pacuemHo-aHaiumuyeckoe) 10

3agaHus, BKJIKOYaeMble B 3K3aMeHAIMOHHBINM OMJIeT/3aueTHOE 3ajaHHue

Hepeueub 60NpOCO6 K 3auemy ¢C ouermoﬁ:

Howmep IlepeyeHb BONPOCOB K 3a4Y€Ty C OLEHKOI
BOIpoca

ManI/IL[LI, OCHOBHBIC ITOHATHA.

OHCpaLII/II/I Haa MaTpuliaMu.

CaoiicTBa onepanuii Hal MaTpULAMU.

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

Omnpenenurenu 2 u 3 nopsaka.

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

CBolicTBa onpeaenuTeen.

OO6parnas maTpuIia.

©| @ N o g &~ w N

CnocoObl  HaxoxaeHUs oOpaTtHOW Mmatpuuel. Popmyna i
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BBIYUCIICHUS] 0OPaTHOIN MaTpPUIIBL.

10. | Beruncienue oOpaTHOM MATPHIIBI C TIOMOIIBIO IIOCTPOCHUSI.

11. | Panr MaTpHuIisl.

12. | CrocoObl BBIYUCIICHUS] PAHTOB MATpPUII.

13. | Cucrembl IMHEHHBIX ypaBHEHUI, OCHOBHBIE TIOHSATHSI.

14, | PemeHue cuCTeM JIMHEHWHBIX YPaBHEHHH C TOMOIIBIO (HopMy
Kpamepa.

15. | PemieHue cucTeM JIMHEHWHBIX ypaBHEHHWH C IOMOILNBI0 OOpaTHOM
MAaTpPHIBL.

16. | Pemenue cucreM IuHEHHBIX ypaBHeHuit .Teopema Kponekepa —
Kanemnu.

17. | Pemenue cucreM nMHEHHBIX ypaBHeHud. Meron ["aycca.

18. | PemieHue TMHEHHBIX OJHOPOIHBIX CUCTEM YpPaBHEHHUI.

19. | BekTOpbl OCHOBHBIC IOHSTHSI.

20. | BekTOpbI ¥ JIMHEWHBIE OTIEPALluy HA/l HUMHU.

21. | [Ipoekius BEKTOpa Ha OCh.

22. | Pa3noxeHHe BEKTOpa 110 OPTaM KOOPAMHATHBIX OCEH.

23. | Moaynbs BekTopa. Hanpapmsiromue KOCHHYCBI.

24. | OmnpeneneHue CKaasIpHOTO MPOU3BEICHHUS.

25. | CxanspHOE IIPOM3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

26. | BelpaxkeHHE CKIAPHOTO MTPOU3BEICHHUE Yepe3 KOOPAMHATHI.

27. | IlpuiioykeHus: CKaJSIPHOTO MIPOU3BEICHHUS.

28. | OmpenerieHUEe BEKTOPHOTO MTPOU3BEICHHUS.

29. | BekTopHOE POU3BECHUE BEKTOPOB M €r0 CBOWCTBA.

30. | BelpaxkeHHEe BEKTOPHOTO MTPOU3BENCHHS Yepe3 KOOPIMHATHI.

31. | IlpunokeHns: BEKTOPHOTO MPOU3BE/ICHHS.

32. | OnpeneneHne CMEIIAHHOTO MTPOU3BEICHUSI.

33. | CMmemaHHOE TPOU3BECHUE BEKTOPOB M €r0 CBOWCTBA.

34. | BelpaxeHHE CMEIIaHHOTO TIPOU3BEICHUS Yepe3 KOOPANHATHL.

35. | HekoTopble NpUIIOKEHHS CMEIIaHHOTO MTPOM3BEICHHS.

36. | JIuHeiiHO 3aBUCHMBIE M JIMHEHHO HE3aBHCUMBIE CUCTEMBI BEKTOPOB.

37. | OpToroHajabHasi CUCTEMa BEKTOPOB.

38. | ba3uc mpocTpaHCTBa.

39. | Pa3noxeHne BeKTOpa IO MPOU3BOIBHOMY Oa3HCy.

40. | CoOcTBeHHBIE 3HAYECHUE U COOCTBEHHBIE BEKTOPBI MATPHUIIBI.

41. | [IpuBeneHue KBAAPaTHON MATPUIIBI K TUArOHAILHOMY BHILY.

42. | OproroHajJbHBIC U CHMMETPUYECKUE MATPHIIBI.

43. | Kagpatudnbie (GOpPMBI.

44. | IIpuBeneHne KBAAPAaTUIHON (POPMBI K KAHOHHUYECKOMY BHILY.

45. | OnpeneneHre MOJOXKUTEIBHOH W OTPUIATENLHON KBaJIpaTHYHOM
bopMmBI.

46. | JIuHUM HA TUTOCKOCTH.

47. | OcHOBHBIC TIOHSTHS JTMHHH.

48. | Paznu4HbIe BU/IbI yPABHEHHI IPSIMOM Ha IMJIOCKOCTH.
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49. | [Ipsimast TMHUS HA TIOCKOCTH. Pa3nyHbie BUIBI 3a/1a4.

50. | JIuHMM BTOPOTO MOPSIIKA HA TUIOCKOCTH.

51. | OcHOBHBIC IOHATHS O0IIEEe YPAaBHEHHS JIMHUS BTOPOTO MOPSIKA.

52. | OKpy>KHOCTb ypaBHEHHsI IOHATHSI, CBOMCTBA.

53. | DuMric ypaBHEHHUS TIOHSTHS, CBOUCTBA.

54. | I'mnepOona ypaBHEHUS MMOHSTHS, CBOHCTBA.

55. | [lapaboia ypaBHEHHsI IOHSTHS, CBOCTBA.

56. | YpaBHEHHE MOBEPXHOCTH ¥ JIMHUH B TIPOCTPAHCTBE.

S7. | OcHOBHBIC MOHATHS. Y paBHEHUE TNIOCKOCTH B IPOCTPAHCTBE.

58. ITimockocTs. OCHOBHEBIE 3a1aYH.

99. | VpaBHeHue npsiMoii B mpoctpancTse. [loHsTHSI.

60. | YpaBHeHus npsMBIX B IpocTpaHcTBe. OCHOBHBIE 3a/1a4H.

61. | IIpsimast U TUIOCKOCTH B IPOCTpaHCTBE. [IsHSTHS.

62. | IIpsimast 1 TUIOCKOCTH B pocTpaHcTBe. OCHOBHBIC 331a4H.

63. banaHcoBBIlM METOI aHAJIN3a YKOHOMUYECKHX ToKa3areJiei.

64. | DKOHOMHMKO-MaTeMaTHUYECKasi MOJICIb MEKOTPACIEBOI0 OaamHca.

65. | Bagaum MexoTpacieBoro danaHca.

66. | IlomsaTue u aHann3 OATAHCOBOM MOJEIH.

67. | [TocTpoeHue OalaHCOBBIX MOJICIICH.

68. | 3amauyn Ha MOCTPOCHHE OATAHCOBBIX MOJICIICH.

69. | [lpumenenue Gpopmys oOpaiieHusI.

70. ITocTpoeHne 6amaHCOBBIX MOJIEIEH.
71. [TonsTHEe CTPYKTYpHON MAaTPHIIBL.
72. 3a1aun NPUBOAIINE K CTPYKTYPHBIM MOJECTISIM.

Tunoeoii nepeuenv 60npocos K IK3AMeEHY:

Homep IlepeyeHb BONIPOCOB K 3K3aMeHY
BOIIpOca

1 MmuosxectBa. OCHOBHBIE IOHATHS U ONPEICICHUS.

YucoBsie MHOXKeCTBA. MHOXXECTBO Z[eﬁCTBHTeHBHBIX YHUCCII.

Yucossie IMPOMCIKYTKH. OerCTHOCTL TOYKH.

MHO0XECTBO KOMIIICKCHBIX YHCEII.

(DOPMBI 3aIllMCH KOMIIJICKCHBIX YHUCCII.

Co)XeHHE KOMIUICKCHBIX YHCEI.

Brrunranne KOMIUIEKCHBIX YHCEI.

YMHOXEHHE KOMIIICKCHBIX YHCEIL.

OO (N |UTA~W|IN

JleneHne KOMITJIEKCHBIX YUCE.

10 BosBeieHre KOMIUIEKCHOTO YHCIIa B CTETEHb.

11 W3Bneuenne KOpHs U3 KOMIJICKCHOTO YHCJIA.

12 Oynkuus. Onpenenenue, cnocoObl 3a/1aHus, TPUMEPHL.
13 OcCHOBHBIE XapaKTEPUCTUKH (DYHKITHH.

14 OcHOBHbIE 1eMeHTapHbIe QDYHKIIUU B UX TpaduKH.

15 O6patHas QyHKIHS.

16 CrnoxHas GyHKIHSL.

17 YucnoBast OCIEA0BATENBHOCTb.

18 IIpenes YMCI0BOM NOCIEN0BATEIBHOCTH.

19 IIpenen GyHKIIMHU B TOUKE.
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[Ipenen ¢pyHKIMN HA OECKOHEUHOCTH.

21 OHOCTOPOHHHUE MPEAECIBL.

22 CBoiicTBa MPEIEIIOB.

23 Beckoneuno 6ompiuast GyHKIHSL.

24 Beckoneuno manast QyHKUuSI.

25 CBs13p Mexxay GYHKIHMEH, ee IpeaeraoM u 0eCKOHEYHO MaJol QyHKIHEeH.

26 OCHOBHBIC TEOPEMBI O Mpejieax.

27 [Ipu3Haky CyIecTBOBAaHHS IPEEIIOB.

28 IlepBblii 3aMedaTeNbHbIN Mpenen.

29 Btopoii 3ameuarensHbIi npeaen.

30 OKBHBaJICHTHhICOCCKOHEYHO MaJIble ()YHKIIHH.

31 HemnpepsiBHOCTS (DYHKIIMH B TOYKE.

32 HenpepsIBHOCTh PYHKIIMI B MHTEPBAJIC M Ha OTPE3KE.

33 Touku pa3pbiBa U UX KiaccubHUKaIHSL.

34 OCHOBHBIE TEOPEMBI 0 HENPEPHIBHBIX QYHKIHUSIX.

35 3anayn, IPUBOASIINE K TIOHSATHIO IPOU3BOTHOM.

36 OrnpeaenreHre TPOU3BOIHON (QYHKITUN OJTHOM TIepeMEHHO.

37 [TpaBuna auddepeHMpPOBaHHUSL.

38 MexaHn4ecKHi CMBICII POU3BOJHON EPBOT0O MOPSIKA.

39 ['eomeTpryecKrii CMBICI IPOM3BOJHOM MEPBOTO MOPSIAKA.

40 YpaBHEeHHE KacaTelbHOW W HOPMAITU K KPHBOH.

41 [Ipon3BOIHBIE BHICIIHX TMOPSIKOB.

42 Juddepennman pyHKImH.

43 [Tpoun3BoaHAsL CIIOKHOH (QYHKIIHH.

44 [TponsBoaHAas OT HESBHO 3a/JaHHON (HYHKITHHL.

45 [Ipon3BoaHAS OT MAPAMETPHICCKU 3aJTAHHON (DYHKITHH.

46 [Tpumenenue auddepeHana K IpUOIMKESHHBIM BEIYUCICHISIM.

47 [TpaBwuio JlonuTais 1)1 BEIYUCIICHUS Tpefiesia (GYHKIIHH.

48 HHTepBaiibl MOHOTOHHOCTH (DYHKIIHH.

49 OKcTpeMyMbl (YHKIKH.

50 Hawnbonbiiee 1 HanMeHbllIee 3HaYeHNe (PYHKIIMH Ha OTPE3KeE.

51 BeinykinocTs, BOTHYTOCTh Tpaduka QyHKINH.

52 Touku neperubda.

53 AcuMnToThl rpaduka QyHKIHH.

54 O0mas cxeMa uccienoBanne QyHKIUH.

55 OnactuuHOCTh (PYHKIMHM U €€ CBOICTBA.

56 OIacTUYHOCTh B 3KOHOMHKE.

57 IIpuMeHeHue IpPOU3BOIHOM K PEIIEHUIO 3a/1a4 HAa ONTUMHU3ALMIO.

58 OObmast cxema ucciieioBanus GYHKLIMHU U OCTPOSHUs rpaduKa.

59 ®Dopmyna Telnopa 111 MHOTOUWICHOB.

60 ®Dopmyna Telnopa 11 IPOU3BOIEHON (DYHKITHH.

61 [ToHsiTre GYHKIMU HECKOJBKUX MEPEMEHHBIX.

62 YacTHbIe TPOU3BOIHEIE.

63 Juddepennman GyHKINN HECKONBKHUX MEPEMEHHBIX.

64 YacTHble POU3BOJHbIE BBICHIIMX MOPSAKOB.

65 [Ipon3BoHast MO HANIPaBJICHUIO.

66 ['pajmeHT QyHKINU.

67 OKCTpeMyMbl (PYHKIIMH MHOTHX TIEPEMEHHBIX (JIOKAIBHBIH).

68 Y Ccl10BHBIH 3KCTpeMyM (QYHKIMH HECKOJIBKUX EPEMEHHBIX.

69 Haunbonpiiee n HanMeHbIIee 3HaUCHUS (PYHKIIMU IBYX IIEPEMEHHBIX B
33JaHHOM 00JIaCTH.

70 DKOHOMUYECKUE WILTIOCTPAUU (QYHKIMH JIBYX TIEpEMEHHbBIX: (YHKIINU
crpoca M MpeUI0KEHHSL.

71 OKOHOMHYECKHE WITIOCTpalnui (PyHKIMU ABYX NEpEMEHHbIX: (YHKUIHUS
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IMOJIC3HOCTH.

72 DKOHOMHYECKHE WLTFOCTpAIK QYHKIIUU IBYX MEPEMEHHBIX:

MTPOM3BOICTBCHHAS (DYHKITHSI.
Homep IlepeyeHb BONPOCOB K IK3aMeHY
BOIpoCa

1 [TepBoobOpazHas. [lonsiTue HeonpeaeIeHHOrO HHTErpaa.

2 CBoiicTBa HEONPEENICHHOTO HHTErpaa.

3 Heomnpenenennsiii uaTerpai. Tabnuia nepBooOpa3HbIX.

4 Heonpenenennsiii unTerpain. Hemocpencrsennoe
UHTETPUPOBAHHE.

S Heonpenenennslii unterpan. MuterpupoBanue myteM 3aMeHbI
IIEPEMEHHOM.

6 Heonpenenennpiii unTerpain. MHTerpupoBanue myTeM 3aHECEHUS
MHOKHUTES Mo 3HaK auddepenimana.

7 Heonpenenennslii unterpan. @opmyiia HHTETPUPOBAHUS 110-
YacTsM.

8 Heonpenenennsiii unterpain. MaterpupoBanue 1pooOHo-
palMOHAIBLHON (PYHKIIHU.

9 MeTtoj HeomnpeieaeHHbIX KO3 (pUIIMeHTOoB.

10 Heonpenenennsiii unterpan. MaterpupoBanue
TPUTOHOMETPHYECKUX (DYHKIHUH.

11 Heonpenenennsiii unterpan. MaTerpupoBanue uppannoHalIbHbBIX
GYHKIMIA.

12 Tabnuunble «HEeOepyIIUecs) UHTErPabl.

13 OnpeneneHHbI HHTETPAT KaK Mpeae] HHTETPATbHOW CYMMBI.

14 dopmyna Herotona-JleiOHuIa.

15 OCHOBHBIE CBOWMCTBA OMPEJICIICHHOTO HHTETPaJIa.

16 3aMeHa epeMeHHOU B OIpe/IeIcHHOM MHTErpaie.

17 HHTerpupoBaHue 1Mo-4acTsM B ONPeeIEHHOM HHTErpae.

18 WHTerpupoBaHe YeTHBIX M HEYETHBIX (DYHKITHI B
CUMMETPUYHBIX IIpeJiesnax.

19 Hecob6cTBenHbIe mHTErpaisl epBoro poja. Onpeaenexus,
pUMEPHI.

20 HecoOcTBeHHBIE HHTETpABI BTOPOTO poja. OnpeneneHus,
PUMEPBI.

21 ['eomeTpHuueckue MPHUIOKEHHS OTIPEIEIICHHOTO HHTETpaia K
BBIYMCIICHUIO MJIOLIA el MIOCKUX Quryp.

22 ['eomeTpHuueckue MPUIIOKEHHS OTIPEIECTICHHOTO HHTETpaja K
BBIYMCIICHHIO 0OBEMOB TeJl BPALICHHUSI.

23 ['eomeTpuueckue MpUIOKEHHS ONPEIETICHHOT0 HHTErpaia K
BBIYMCIICHUIO JUTMHBI IYTH TJIOCKOW KPUBOM.

24 [TpusoxeHus onpeielIeHHOr0 HHTErpala K 9KOHOMHUKE.

25 Kpusas Jlopenua, Beruuciaenue koddduurenrta JHKuHU.

26 3agauu, npuBosue K aupdepeHnaIbHbIM YPaBHEHUSIM.

27 Juddepennmanpapie ypaBHEHHS TEPBOTO MOpsiaka. OCHOBHEIE
TIOHSATHSL.

28 JuddepennnansHble ypaBHEHUS IEPBOTO MOpsAIKa. 3a1aua
Komm.

29 Juddepennmanbaple ypaBHEHHS IEPBOTO TOPSIIKA C
pa3AesIOIIUMUCS IEPEeMEHHBIMHU.

30 OpHoponnble auddepeHnnanbaple ypaBHEHHS IEPBOTO MOPSIKA.

21



31

Jlunetinoe nuddepeHnnanpHoe ypaBHEHHE IEPBOTO MOPSAKA.

32 Jlunetinoe nuddepeHnnanbHOe ypaBHEHHE TIEPBOTO MOPSIKA.
YpasHenue f.bepnyium.

33 Merton Jlarpanka penieHus JTHHEHHBIX quddepeHraibHbIX
ypaBHEHHUH | ro nmopska.

34 Meton U.beprysm perneHust TuHEHHBIX quddepeHInaaIbHbIX
ypaBHEHHUH | ro nopska.

35 YpaBHeHHe B MONMHBIX AuddepeHIanax.

36 Juddepennmanpaple ypaBHEHHsI BHICIINX TOPSIKOB.

37 YpaBHEHUSI, TOMYCKAIOIINE TTOHUKCHHSI MTOPSIJIKA.

38 JluHeWHbIC OJJHOPOIHBIC YPABHEHHSI BTOPOTO MOPSIIKA.

39 JluHeliHbIe OJHOPOAHBIE ypPAaBHEHHS BTOPOTO MOPSIIKA C
MOCTOSTHHBIMH K03 HUIIMeHTaMH.

40 Jluneiinbie HeogHOpoaHbIe ypaBHeHus (JIHAY) Broporo mopsiaka
C IOCTOSIHHBIMH KO3(puIineHTaMu.

41 Crpykrypa obmiero pemenust JIHJLY Broporo mopsiaka.

42 MeTton Bapuanuu MpoOU3BOJIbHBIX NOCTOSHHBIX st JIH/Y
BTOPOTO MOPSAKA.

43 WNurerpuposanue JIHAY BTOpOro nopsiaka ¢ mnoCTOSIHHBIMU
K02 puIreHTaMU ¥ IPaBOH YaCTHIOCTICIUAIBHOTO BUIA.

44 UYactHoe pemenne JIHJY BTOporo nopsiaxa.

45 3anaua Komwu mis quddepeHnnanbHbIX ypaBHEHUN BBICIIMX
HOPSIIKOB.

46 [Tpunoxenus auddepeHInaNIbHbIX YPaBHEHUH K SKOHOMUKE.

47 Uwucnosbie psiibl. OCHOBHBIC TIOHSITHSL.

48 Psi1 reoMeTprUYECKOM IPOrpacCuu.

49 Heo0x01uMblIi IPU3HAK CXOAMMOCTH YHCIOBOIO Psijia.

50 ["apMOHMYECKHH P,

ol [TonoxuTenbHbIe YUCIOBBIE psibl. CXOIMMOCTh M CYMMa psijia.

52 Heo6xoauMelil 1 1OCTaTOYHBIN TPU3HAKH CXOAUMOCTH
HOJIOKHUTEIbHBIX YHCIOBBIX PSIOB.

53 IIpu3HaKu CpaBHEHUS PSAOB.

o4 [Tpusnak Jlanambepa.

55 Pagukanbnsbiil npuzHak Komu.

56 WuTerpanbubiil npusHak Komm.

o7 3HaKONEPEMEHHBIN PSJI.

58 JlocTaTouHBIl IPU3HAK CXOJAMMOCTH 3HAKOIIEPEMEHHOTO Ps/Ia.

29 AGCoNI0THAs M YCIOBHAS CXOJIUMOCTb.

60 3HaKOoYepe Ty FOIIUICS PSI.

61 [Tpusnak JlelOHuna.

62 Ocrarok psaa. OmeHka octaTka psa ¢ OMOIIBIO MPU3HAKa
JleitOHuma.

63 OYHKIMOHATBHBIN PSI.

64 O061acTh CXOAMMOCTH (PYHKIIMOHAIBHOTO PsJIa.

65 CTeneHHO psiji.

66 CBo¥iCTBa CTETICHHBIX PSIOB.

67 WHTepBa M painyc CXOAMMOCTHU CTETIEHHOIO Psjia.

68 Haxosxaenne paamyca CXOIUMOCTH CTETIEHHOTO PSJia C TTIOMOIIBIO
npu3Haka JlanamOepa.

69 Psan Teitnopa. Psin Maxiapena. Pasnoskenue GyHKIHiA B
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CTETICHHBIE PSL.
70 [IpuMeHeHne CTENeHHBIX PA0B B MPHOINKEHHBIX BBIYHACICHHUIX
3HaYeHUH PYHKIHUH.

71 [IpuMeHeHne CTENEeHHBIX PAJ0B B MPHOINKEHHBIX BBIYHACICHHUIX
OTIpPEIeNIEHHBIX MHTETPAJIOB.

72 [IpuMeHeHne CTENEeHHBIX PA0B B MPHOINKEHHBIX BBIYHACICHHUIX
JuddepeHIraIbHbIX YPaBHEHUH.

Tunoeswvie pacuemHrno-anajiumuiecKue 3a0anus/3a0auu K 3auemy U IK3AMEHY .
Tema 1. D1eMeHTHI JTUHEHHOMH aJaredpbl

Jlana cuctema JMHEMHBIX ypaBHeHUH. Jloka3zaTh €€ COBMECTHOCTb U PEUIUTh JBYMs CIIOCOOaMHU:
MetonoMm Kpamepa; cpenctBamMu MaTpu4HOro HcuucieHus; Meronom [aycca; meromom JKopnana-
l"aycca.

5%y +8x, —x53 =7,
1. 2X1_3X2 +2X3 :9, 2.

4x, —3x, +2x53 =9,
2%, +5x, —3x3 =4,

Tema 2. J1eMeHTbI BEKTOPHOM aJredpsbl

B Tabnuie npuBeeHbl KOAQGUIMEHTH TPSIMBIX 3aTpaT U KOHEYHAst MPOAYKILUS OTpacield Ha IITaHOBBIN
[IEpUOJ, YCII. JCH.CI.

IloTpebdenue .
Koneunsrit
Otpacnb Cenbckoe
[IpombIlIIEHHOCTH . IPOJYKT
XO0351ICTBO
[IpOMBINIIEHHOCTH a b t
IIpousBoacrso Cenbckoe c d f
XO3SICTBO

Haiitu:
1. muranoBble 00BEMBI BaJOBOM MPOAYKIIUU OTPACIICH, MEKOTPACIIeBbIEe TOCTABKH, YUCTYIO
MPOIYKIIMIO OTPaCIei;
2. HEOOXOJMMBIN 00BhEM BaJIOBOTO BBITTyCKA KaXKIOW OTPACIIH, €CITH KOHEYHOE OTpedIeHue
MPOIYKIIMHU CEIbCKOTO X03s1iicTBa yBenuuuTes 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. DjieMeHTHI aHAJTUTHYECKOH reoMeTpUM

Hanwr Bepmnubl Tpeyronbanka ABC. Haiitu: ypaBHeHue ctopoH; mnuHy ctopoHbsl BC; ypaBHeHme

BBICOTBI, OIYIIEHHOW W3 BepuMHbI  A; mowmans TtpeyroibHuka ABC; cucreMy HepaBeHCTB,

onpenensomux TpeyroasHuk ABC.
A(2;-1),

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

Tema 4. DjaeMeHTbI MATEMATHYECKOI0 AHAJIN3A

1. Haiitu oGnacth onpesencHus GyHKIUU Y = \/ (2x=5)(4 +x)
2. HaiimuTe 001acTh AOMYCTUMBIX 3HAYCHUH (PYHKIIHH:
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f(x):Jg_sm.

Tema 5. IuddepenunanbHoe ucuuciaeHue GyHKIMUA OAHOI epeMeHHOH

. ( 1 12 )
lim -3 o
=2 \x+2 x +8
X+4, X < -1,
2. Haiitu Touku paspeiBa GyHkumii f(x)={x*+2, —1<x<l,
2x, x >1.

1. Beruucnuts npenen GyHKIHA

Tema 7. UcesienoBanue (PyHKIMA ¢ TOMOIIBIO POU3BOAHBIX

o 16 —-xX
1. Haiinute acuMnToThl Tpaduka GyHKIUN Yy = Ix_5 U TOYKH €r0 IIEPECEUCHUS C OCIMU
X —

koopauHat. [To HaliieHHBIM JaHHBIM CXEMATHUYECKH IMOCTPONTE TpaduK.

2.IIpoBeuTe MOJIHOE MICCIIEIOBaHUE (PYHKITUHU U IIOCTPOUTE €€ rpaduK:
3

1 y=x+3/x2. 2.y=12(:—_2). 3. y=(x*+2x)e*.

Tema 8. ludpepenuuanbHoe ncuucjienue GyHKIUN MHOTHX MepeMeHHbIX.
1. Haiitu HauOosbliee U HaMMEHbILEE 3HAUYCHUS (QYHKUUI B 3aMKHYTOH 00J1acTH, OrpaHUYEHHOMN
3a7aHHBIMH JJMHUSAMH z =X’ +y> —Xy +X +.

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

Tema 9. UnTerpanbHoe ucuncienne GyHKIMHN OHOI MepeMeHHOii.

X
2cos X +e* ——jdx

Jx

2. Haiitu npupocT Kanurana npeAnpusTHs Ha JaHHOM IPOMEXYTKE BpEMEHH, €CJIi CKOPOCTh

Brruncaure HeOHpe)leJIeHHHﬁ HUHTErpal (

afsyb
M3MEHEHUS NHBECTUILIMI UMEET CICAYONIUN BU: | (t) =Ccvt + d , a <t< f., upu

3aIaHHBIX 3HAYCHUAX IMapaMCTPOB.

o . 2
3. Pacnpenenenue 10xona B HEKOTOPOU cTpaHe onpenenserca kpusoit Jlopenna: Y = dx + bx .

Kakyro yacTts noxozaa nony4arot ¢ % Haubosee HU3KO0 orutayuBaeMoro Hacenenus? [locunrath
K03 (UIIMEHT HEPAaBHOMEPHOCTH paclpeieNieHusi COBOKYITHOTo 1oxoaa, ecnu a=0,87, B=0,13,
c=12.

Tema 10. In¢depenunanbHbie ypaBHEHHS.

X'y
1. Pemute ypaBHEeHuEe =~ *

2. Pemute ypaBHEHHE (2x +1)dy +y"dx =0
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dp

5 QYHKIMH cripoca H TPE/UTOKEHHS Ha HEKOTOpHIH TOBap MMeIOT BHA ( = 50-2p _4E u

s=70+2 p- 5—p. Hailinure 3aBUCUMOCTh paBHOBECHOMW 1IEHBI OT BPEMEHH, €Cu P = 10 B moment

spemenn { =0.

1. Pemenuem nuddepeHuanpbHOro ypaBHEHUS
GyHKIHH. ..

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

SIBIIICTCSI  CEMEHCTBO

2. KopHu XapakTepHCTHYECKOTO YpaBHEHHS JMHEHHOTO OJHOPOJHOrO JuQQepeHIInaIbHOro

k,=2k,=3
ypaBHEHHUd paBHbL: ! 7 2 . Toraa 3To ypaBHEHHE UMEET BU. ..

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

Tema 11. MocaenosarenbHocTH U PSABI
1. OOmmii unen psina 1/2+2/3+3/4+4/5... paBeH...
2. I1are1ii wieH psaga 1/2+1/4+1/8+...mpaBeH. ..

Z(—i}”n!

3. Onpenenute CXOAMMOCTbD PSIOB =1 ,

o (—1)”

3n
n=1

0 n
>l
n+1\2
1. OHpeI[eJ'II/ITe o0J1acTe CXO0AUMOCTH CTCIICHHOI'O psAaa n=1 .
o i

X
Zj

[
2. Papuyc cXoIMMOCTH CTENEHHOTO psiaa n=1 paBeH. ..

x

(-D)" ! (2x-5)"

2

=1 2?‘1 — ].
3. VYkaxuTe cepefiMHy HHTEpBaJla CXOIUMOCTH psiga 1=

Temamuka Kypcoevix padbom/npoekmos (npu HaIuuuu):

Kypcogas pabota no nucuuminae «Bpicias MmaTemMaTukay y4eOHBIM TUTAHOM HE MPEAYyCMOTpEHa.

IHoka3zaTe/nn U KpUTEPUHU OLICHUBAHNS IVIAHUPYEMBbIX Pe3yJIbTaTOB OCBOCHHS
KOMIIETEHIIH U Pe3y/JIbTATOB 00y4YeHUsl, IIKAJIA OLeHNBAHUS

dopmupyembie HNHauKaTop 10CTHKEHHANA Kpurtepun Yposenn

MIxaja oneHNBAHUSA pmupy P purep OCBOEHMSI
KOMIIeTeHIINH KOMIIETEHITHH ONleHHBaHUS .
KOMIIeTeHIHii
OIIK-2. Cnocoden OIIK-2.1. Onpenenser 3Haer BepHO U Bl IIpoaBUHYTHII

OCYLIECTBJIATH COOP, MCTOYHUKHA UHPOPMAIIUK U [IOJITHOM  00beMme:
00pabdoTKy U aHAIHN3 OCYILIECTBIISICT UX MMOUCK HA  [METOJIBI cbopa
85— TAHHBIX, HEOOXOAMMBIX |OCHOBE IIOCTABJIICHHBIX IIeJiel |[HH(OpMAIIHHY,
100 «OTIIHOY/ JIs1 peleHust IUTSL pELIeHUS criocoOBl U BHJI €€
0aJ110B @aureno» MoCTaBJIEHHBIX mpogeCCHOHANBHBIX 3a7a4 MpeCTaBICHNUS,
YIpaBJIeHYECKHUX 32124, [IPUMEHSS
C MCII0JIL30BAHUEM COBPEMEHHOE
COBpPEMEHHOr 0 [IPOrPaMMHOE
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WHCTPYMEHTApUs U

oOecrieueHue

MHTECICKTYAJIbHBIX
MH(OopMaLHOHHO- YMeeT BEpHO U B
AHAJIUTUHYECCKUX CUCTEM MOJITHOM 00hLeMe:
HMCIIOJIB30BAaTh
COBpEMEHHBIN
MHCTPpYMEHTapui 1
MHTCJIJICKTYaJIbHbIC
MHPOPMATMOHHO-
AHAJIUTUYCCKUC
CUCTEMBbI
OI1K-2. Cniocoben  |OIIK-2.1. [Ipumensier ~ [3Haer ¢ IToBpIeHHDI
[PUMEHATh OCHOBHBIE MATEMATHUCCKUE METO b1 E3HATMTETLHBIMM
3aMEeYaHUusAMMU:
3aKOHBI K METOIbI W OCYIIECTBIISIET
. MeTozBI cOopa
HCCIIeIOBAaHUI MaTeMaTHUYECKYO iropMALH,
CCTCCTBCHHBIX HAYK 06pa6OTKy JaHHBIX, CIIOCOOBI U BUJ €€
TS pEIIeHUs 3a/1a4  [IOJyYEHHBIX B XOJIe IIpE/ICTaBIICHNS,
npodeCCHOHATBHON  [pa3pabOTKH MPOAYKIKK | PAMCHAA
COBPEMECHHOC
eI TeIIbHOCTH 00IIIECTBEHHOT'O
70 -84 «xopomuoy»/ [POTPaMMHOC
p IMUTAaHWs, & TAKKE OGeCICUeHIE.
Ganion @adTeno» MCCIICIOBAHUM 1 VmeerT ¢
DKCIECPTHU3bI €€ KaUCCTBA HE3HAMHTEIbHBIMU
1 KauecTBa 3aMECYaHUsIMMU:
HMCIIOJIB30BaTh
MCIIOJIE3YEMOTO CHIPhSI N
COBPCMCHHBIN
MHCTPYMEHTApUil U
MHTCJIJICKTYaJIbHbIC
nH(OopMaMOHHO-
AQHAJIUTUYCCKUC
CUCTCMBbI
OIIK-2. Cnocoben  [OIIK-2.1. Ilpumensier ~ [3Haer Ha 6azoom |  BasoBblii
PUMEHSITh OCHOBHBIEMaTeMaTHYECKUE MeTO 1Y POBHE, €
oIMOKAMMU:
3aKOHBI U METO/IbI 1 OCYIIECTBISIET
. MeToBI cOopa
MCCIIeI0BaHUI MaTEeMaTHIECKYIO i opMA,
ECTECTBEHHBIX HAyK |00pabOTKY JaHHBIX, CII0CO6KI M BHJT €€
TSI pEIICHUS 3a]1a4  [IOJYYEHHBIX B XOJIC IIpe/ICTaBIEHNUS,
NpoeCCUOHATBLHON  [pa3pabOTKH MPOAyKIuy | PAMCHAA
COBPEMCHHOC
eATEILHOCTH 0OIIIECTBEHHOT'O
[POrpaMMHOE
50—-69 | «yZOBJETBOPUTEILHO»/ MMUTAHWS, a TAKIKE obecrieueHe
fan10B «32YTEHO» HCCIIEJOBAaHUN U
PKCIIEPTHU3bI €€ KauecTBa [YMeeT Ha 6a3oBom
M KauecTBa YPOBHE, €
oIMOKAMMU:
MCIIOJIb3YEMOTO CHIPhS
HMCIIOJIL30BaTh
COBPEMEHHBII
MHCTPYMEHTapui 1
MHTCJIJICKTYaJIbHbIC
nH(OopMaMOHHO-
AHAJTTUTUYCCKHUEC
CUCTCMBbI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ |He 3naer na Kommnerenunu
IPUMEHSITH OCHOBHBICMATEMATHUECKHE METO b1 A30BOM YPOBHE: He
METOAbI C60pa C(l)OpMﬂpOBaHbl
MeHee 3aKOHBI 1 METOIbI W OCYIIECTBIISET
50 «HEY/I0BJIETBOPHUTEJIBHO»/ - MH(pOpMaInH,
6an10B «He 32YTEHO» MCCJICNOBAHNU MaTeMaTUICCKYIO CTIOCOOBI 1 BUJT e¢
€CTECTBEHHBIX HAyK |[00pa0OTKYy JaHHBIX, Ipe/ICTABIICHNS,
TSI pEIIeHUs 3a/1a4  [IOJTYYEHHBIX B XOJIe IPUMEHSIS
COBPEMCHHOC
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nmpodeccHoHATBLHOMI
eI TeIbHOCTH

pa3pabOTKU MPOILYKIHH
0OIIIECTBEHHOTO
[MUTAHUS, a TAKXKE
HCCIIEIOBAHUN U
PKCIIEPTU3BI €€ KaueCTBa
M KauecTBa
MCII0JIb3YEMOTO ChIPbS

MIPOTPaMMHOE
obecrieucHMe

He ymeer Ha
0a30BOM ypoBHe
MCII0JIb30BATh
COBpEMEHHBIN
MHCTPpYMEHTapui 1
MHTEJUICKTY aJIbHBIC
MHPOPMATMOHHO-
AHATUTHYECKIC
CHCTEMBI
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