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OHEHOYHBIE MATEPHUAJIbBI

1o yuyeOHoi JuCHMILIMHe Bhiciias MmaTeMaTrka

NEPEYEHb KOMITIETEHIMHI C YKA3AHUEM PE3YJIbTATOB OGYUYEHUS
N 3TAIIOB UX ®POPMHUPOBAHMA 110 JUCHHUIIJIMHE

®opmupyembie HHAMKATOPBI 10CTHKEHHST HanMeHoBaHMe
KOMIIETEHIHH KOMIIeTeH il Pe3yabTarnl 00yueHust KOHTDONHDYEMBIX
(KO ¥ HaNMEHOBaHUE (KOJ ¥ HAUMEHOBAHKE (3HaHus, yMeHMs) a3 penonplz ren
KOMITETEHITHH ) HMHIUKATOPA) pasi
OIIK-2. Cniocoben OIIK-2.1. [Tpumenser OIIK-2.1. 3-1. 3naer Pasoen 1.
IMPUMCHATDb MATEMAaTHUYCCKHUC MaTCMaTHICCKUC MCTO/IbI AHAJINTHYECKAA
00pabOTKU JAHHBIX T'EOMETPHA U
OCHOBHBIC 3aKOHBI 1 METOAbBI 1 >
METOIDL OCVILCCTRISCT MOJTYYEHHBIX B TIPOIIECCE JIMHEHHAA AJITEbPA
l 5 ym Pa3spabOTKH MPOLYKLHH H Tema 1. DneMeHTHI
HCCIICIOBAHUU MaTEMaTHYECKYIO OCYILECTBIICHUS TIMHEHHOI anreOph!
€CTECTBCHHBIX HAYK O6pa6OTKy JAaHHBbIX, JIeATENBHOCTH NPEANPUATHUS Tewma 2. DnemenTs!
JUTS PEUICHHUS 3a7a4 | OJYYCHHBIX B XOJI€ 0O0IIIECTBEHHOTO BEKTOPHOH anreGper
. Tema 3. DneMeHTHI
npopEeCCUOHATBPHON | pa3pabOTKHU MPOJYKIUU | UTAHHS 9
AHANTHYECKOM TEOMETPHH
JeSITeTbHOCTH OOIIECTBEHHOTO OIIK-2.1. V-1. ¥Y™MeeT | pasoen 2.
IIMTaHHUA, a TAKKC HCITOJIb30BAThH MATEMA THL]ECKHHV
HCCIEA0BAaHUHN U MaTeMaTUYECKUE AHAJIN3
SKCIIEPTU3EL €€ METO/IbI TIPH Tema 4. DneMeHTHI
MaTEMAaTHYECKOTO aHaIu3a
KadyeCTBa U Ka4eCTBa HHaHHpOBaHI/IH Tema 5
HCHOJIb3YEeMOI0O ChIPbSl | TEXHOJIOTHYECKHX Jluddepenumansmoe
mpoueccoB pa3pa60TKI/I UcuucIeHne GyHKINE OXHOH
MUILEBOM IpOXyKIuK 1 [EPEeMEHHO
OCYILIECTBICHHS Tema 6. OCHOBHBIE TEOPEMBI
JeATETLHOCTH TIPEAIPHSTHS nuddepeHIHaIBHOTO
0OIIECTBEHHOIO HMCHACTICHIA
THTAHS 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.
[MTocnenoBarensHOCTH U
psizbl

METOANYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUNE JTAIIbI

®OPMUPOBAHUS KOMIIETEHIIUIA

Ilepeyens y4eOHBIX 32JaHUI HA ayIMTOPHBIX 3AHATHAX




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

Tema 1. DjieMeHTBI JIMHEHHOH aJredpbl
Matpulibl, OCHOBHbBIE IIOHSATHUS.

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

OO6parHas maTpuia.
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Crioco0b1 HaxokAeHUsT 00paTHO# Marpunbl. DopMyra At BEIUMCIEHUS 00paTHON
MaTpHULIBIL.

10. Beruncnenue oOpaTHOM MaTpPHUIIbI C TOMOIIBIO TOCTPOSHHUSL.

11. Panr matpuibl.

12. CiocoObl BBIYUCIIEHUSI PAHTOB MATPHII.

13. Cucrembl TUHEWHBIX YpaBHEHUH, OCHOBHBIC TIOHSTHSL.

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

18. Pemienue TMHEHHBIX OAHOPOIHBIX CUCTEM YpaBHEHUH.

Tema 2. Dj1eMeHTbI BeKTOPHOIi aJiredpbl
BexTopbl OCHOBHBIE TOHATHS.

Bekrops!l 1 TMHENHBIE ONIEpaliuy HaJ HUMH.

ITpoekiust BEKTOpa Ha OCh.

Pa3znoxeHne BekTOpa 1o opraM KOOPIUHATHBIX OCEH.
Monyns BekTOpa. Hanpasisronue KOCUHYCBI.
OnpeneneHne CKaIsIpHOro MPOU3BEICHUS.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB U €TI0 CBOWCTBA.
BeIpakeHue CKaasipHOro MPOU3BEACHUE Yepe3 KOOPAUHATBHI.

© oo Nk owdPE

[IpunoxxeHus CKaJsIpHOTO IPOU3BEICHUS.

[EEN
o

. Onpenenenne BEKTOPHOTO IPOU3BEICHMUSL.

[EEY
[EEN

. BekTopHOe npoun3BeieHNe BEKTOPOB U €T0 CBOMCTBA.

[EN
N

. BelpaxkeHne BEKTOPHOTO MPOU3BEACHHS YEPE3 KOOPAUHATHI.

[EN
w

. [IpunoxeHns BEKTOPHOTIO MMPOU3BEICHHUS.

[EEN
IS

. OHpCI[CJ'ICHI/IC CMCHIAHHOTO IMTPOU3BCACHUS.

. CMemaHHOE IMPOU3BCACHUC BCKTOPOB U CT'0 CBOICTBA.

. BBIpa)KeHI/IC CMCHIAHHOTO MPOU3BCACHUA UCPE3 KOOPAHUHATHI.
. HCKOTOpLIC MPUIIOKCHUA CMCITAHHOT'O IPOU3BCACHU.
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~N o o



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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JIMHEMHO 3aBUCHMBIC U TMHEWHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.
OproroHanbHas CUCTEMA BEKTOPOB.

basuc npocrpancTsa.

Pasnoxxenne BekTopa 1o npousBojIbHOMY 0a3zucy.

CoOcTBeHHBIE 3HAUCHHE U COOCTBEHHBIE BEKTOPHI MATPHIIBI.
[IpuBenenne KBapaTHON MaTPHUIIBI K JHArOHAIBHOMY BHTY.
OpTOroHaabHBIE 1 CHMMETPUYECKHE MATPHLIBL.

KBaznparuunsie popMslI.

[IpuBenenue kBagpaTHIHON POPMBI K KAHOHHYECKOMY BHTY.
Onpenenenne NOJI0KHUTEITBHON U OTPULIATENILHON KBAJPATHUHON (DOPMBI.

Tema 3. Dj1eMeHTbI AHAJIMTUYECKOI reOMeTPHUHU
JIuHUM Ha TIOCKOCTH.

OcHOBHBIE IOHATHS JTMHUH.

Pa3znuynble BuAbl ypaBHEHUH NPSMOM HA IIIIOCKOCTH.

[Tpsimast muHUA Ha IIOCKOCTU. PaznuyHble BUBI 3a1a4.

JIuauK BTOpOro nopsika Ha INIOCKOCTH.

OcHoBHbIE IOHATHA 0011Ie€ YPaBHEHMSI IMHUS BTOPOTO MOPsIIKA.
OKpy’XKHOCTb YpaBHEHHUsI IOHATHS, CBONCTBA.

DJuMIC ypaBHEHUS OHSTHSI, CBOICTBA.

['unep6ona ypaBHEHUs TOHATHS, CBONCTBA.

. ITapaGosia ypaBHEHUs IOHATHS, CBOMCTBA.

. YpaBHEHHE IOBEPXHOCTH U JIMHUU B IIPOCTPAHCTBE.

. OCHOBHBIE NIOHATHUSA. Y paBHEHUE IUIOCKOCTH B IPOCTPAHCTBE.
. ITnockocts. OCHOBHBIE 3a1a4H.

. YpaBHeHHe psAIMOH B ITpocTpaHcTBe. [onsaTus.

. YpaBHEHUS NMPSAMBIX B pocTpaHcTBe. OCHOBHBIE 33/JaUH.

. IIpsiMas 1 I0CKOCTH B IpocTpaHCTBe. IIanuaTHs.

. IIpsimast 1 mI0CcKOCTh B pocTpaHcTBE. OCHOBHBIE 3a/1a4H.

Pazoen 2. MATEMATHYECKHH AHAJIU3
Tema 4. DjaeMeHTbI MATEMATHYECKOI0 AHAJINU3A

Bonpocs! 1J1s1 MpoBeeHUs Onpoca:

ouhkwdpE

Jatb omnpenenenue GyHKIUN, TPUBECTH IPUMEPHI (PYHKIUH.
OcHOBHBIE XapaKTEPUCTUKH (PYHKIIHH.

OneMeHTapHble QYHKLIUU (TpaduKn).

[Ipenen gynkuyu. MeToapl BHIYUCICHUS MPEIEIIOB.
HenpepbiBHOCTH PyHKIIMI.

[Ipumenenue GyHKIUN B 5KOHOMUKE.

Tema 5. luddepeHunanbHoe HCHUCIEHHE (PYHKIUM OHOM NepeMeHHOoM

Bonpocs! 1J1si IpoBeIeHUsI 0IPoca:

1.

2.
3.
4

Jatb onpenenenue npou3BogHON U AuddepenHnnana GyHKIuu, TpUBECTU IPUMEPHI.
MexaHNuecKuil 1 TeOMETPUUECKUIT CMBICI MTPOU3BOAHOMN (PYHKITUH.

[TpousBoaHBIE 0OpaTHOM, CIIOKHOM, HEIBHOM, MapaMeTPUUYECKH 3aaHHON (YHKITHIA.
ITpon3BoHBIE BBICIINX MOPSIIKOB.



Tema 6. OcHoBHBIE TeopeMbl AU PepeHunATLHOT0 HCUUCTIEHUS

Bonpocsl 1J1s1 IpoBeieHUs ONpPOca:

Teopema depma
Teopema Posuis
Teopema Jlarpanxa
Teopema Komm
IIpaBuio Jlonurans
®opmyna Teinopa
Tema 7. UccsienoBanue (pyHKUMA ¢ TOMOIIBIO POU3BOAHBIX

ook wdE

Bonpocs! 1J1s1 IpoBeieHUs ONPOca:

1. DkcrpeMymbl PyHKITUH.

2. Ilpumenenne uddepeHINaTbHOTO HWCYUCICHUS K HCCIENOBAaHUIO (YHKIMA H
MOCTPOEHHUIO TPaUKOB (PYHKITUH.

3. Ilpumenenue nquddepeHINaTbHOrO HCYUCICHUS B SKOHOMHUKE.

Tewma 8. AuddepeHunanbHoe HCHUCIeHHE (PYHKIIUHM HECKOJIbKHX MepeMeHHbIX

Bonpocs! 1J1s1 MpoBeeHUs Onpoca:

agrwbdE

Jlatb onpenenenue pyHKIUN HECKOJIBKUX EPEMEHHBIX, IPUBECTH IPUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (YHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

[Tpenen pyHKINMN HECKOIBKHUX MEPEMEHHBIX.

HenpepeiBHOCTH PYHKITNIT HECKOJIBKHUX TEPEMEHHBIX .

DKOHOMUYECKHE WITIOCTPAlMU (PYHKIMHA HECKOJIBKUX NEPEMEHHBIX.

Tema 9. UaTerpajibHoe ncuncieHue QyHKIMU OJHOM NepeMeHHOoi

Bonpocs! 1J1s1 mpoBeieHUs onpoca:

agrwdE

Jlatb onpenenenue nepBoodpa3sHoi GyHKINH, IPUBECTH IIPUMEPHI.

Heonpenenennsiii unTerpan. MlarerpupoBanue nyreM 3aMeHBI.

Heonpenenennslii nnterpan. MHTErpupoBaHue no-4acTsiM.

Heonpenenennsiit nuurerpan. UHTerpupoBanrue TpUroHOMETPUYECKUX (PYHKIIHH.
Onpenenennbiii  unTerpan. @Popmyna HptoToHa-JleiiOHuna. Mertonsl U crocoObl
WHTEIPUPOBAHUS.

OKOHOMHUYECKHE WIUTFOCTPALIUH OIIPEIETICHHOIO HHTETpaa.

Tema 10. IuddepenunanbHbie ypaBHeHUsI

Bonpocs! 1151 IpoBeIeHUsI 0Mpoca:

RN EOOR~GDOE

Jatb onpenenenue quddepeHInaIbHOr0 YpaBHEHUs, TPUBECTU TPUMEPHI.
Juddepenunansapie ypaBHEeHUs epBoro nopsaka. OcHoBHbIe MoHATUA. 3agaun Komm.

JuddepeHunanbHpIX ypaBHEHHH IEPBOTO MOPsIIKA C Pa3AESIOLIMMUCS ePEMEHHBIMU.
OpnnHopoaubie quddepeHnnanbHble ypaBHEHUS IEPBOr0 MOPSIKA.

Jluneiinoe nuddepennmanbHOe ypaBHEHHE TIEPBOTO MOpsiika. YpaBHeHUEe bepHyn.
JuddepennunanbHble ypaBHEHHsI BHICIIUX MOPSAKOB.

Juddepennnanbable ypaBHEHUs, JOMYCKAOINE TOHMKEHHS MOPS KA.

JluHeliHbIe OJJTHOPOAHBIE YpaBHEHUS BTOPOTO MOPSI/IKA C IIOCTOSHHBIMU KO3 QUIIEHTaMH.
JIuHeliHbIe HEOAHOPOIHBIE YPABHEHUSI BTOPOTO MOPSIIKA C MTOCTOSTHHBIMU KO3 (QUIIEHTaMH.
[Tpunoxxenus quddepeHnrnaIbHbIX YpaBHEHUH K SKOHOMHUKE.

Tema 11. ITocsienoBaTeIbHOCTH U PAABI

Bonpocs! 1J1si IpoBeIeHUsI 0Mpoca:

1.

I[aTB OIMPECACIICHUC YUCIIOBOIO psaa. HpI/IBeCTI/I IMPUMCPEIL.



2. TlonoxuTenbHbIC YUCTOBBIC PAABL. CXOAMMOCTh  CyMMa psijia.

w

Heo6xoauMplii 1 10CTaTOYHBIN MPU3HAKU CXOJUMOCTH MOJIOKHUTEIBHBIX YHCIOBBIX PSJIOB.

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

5. 3nakouepenyromuiicst psa. [Ipusnak JleitOnuma. Ocratok psga. OueHka ocTatka psga C
MOMOIIBIO TTpu3HaKa JleloHua.

1. ®ynkuumonanbHbli psa. O61aCTh CXOIUMOCTH (PYHKIIMOHAIBHOTO Psizia.

2. CrenenHoll psan. MHrepBan u paaunyc cxogumocTH. HaxoxaeHue paamyca CXOAMMOCTU C
oMoIIbI0 Tpu3Haka JlanambGepa.

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

4. TlpuMeHeHHEe CTeTICHHBIX PSA0B B MPUOIMKEHHBIX BHIUMCIICHUSIX.

5. IIpumeHeHue psI0B B SIKOHOMUKE.

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

- 1 6amn BbIcTaBIsAETCA 00Y4YaIOLIEMYCsl, €CIM OTBET HAa BOIPOC MPEACTaBIEH B MOJHOM 0OBeMe, MpH
OTBETE JIOMYILCHBI HETOUHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

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

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

3agaHus AJ151 TEKYIIero KOHTPOJIs

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

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

JlaHa cuctemMa JMHEHHBIX ypaBHeHUH. Jloka3aThb €€ COBMECTHOCTb W PEIIUTh JBYMs CIIOCOOAMHU:
MetonoMm Kpamepa; cpenctsamMm MaTpu4HOro ucuucieHus; meronom I'aycca; meromom JKopnmana-
I'aycca.

5X1 +8X2_X3:7, 4Xl_3X2 +2X3:9,
1. 2X1 _SXZ + 2X3 = 9, 2. 2Xl +5X2 _3X3 = 4,
X1 +2x, +3x53 =1 5x, +6x, —2x45 =18.

Tema 2. Di1eMeHTBbI BEKTOPHOI ajredpbl
3agaHus 17151 CAMOCTOATEIBHOM padoThI:

B Tabauue npuBeaeHbl KOAGGUIMEHTH IPSIMBIX 3aTpaT U KOHEYHAast MPOAYKLUS OTpaciell Ha MIIaHOBBIN
HEePUOJ, YCII. JIEH.EI.

IloTpebdaenue .
Koneunsrit
Otpacib Cennckoe
[TpOMBIIIIIEHHOCTD . OPOAYKT
XO03sICTBO




[TpOMBIIIICHHOCTD a b t
Cennckoe q f
XO03AHCTBO

IIpousBoacrso

Haittu:
1. nnaHoBble 0OBEMBI BAIOBOM MPOAYKIIMU OTpaciiel, MeKOTPACIeBble TOCTABKH, YUCTYIO
MPOAYKLHIO OTPACIIEi;
2. HeoOXOAMMBIN 00bEM BaJIOBOTO BBITyCKa KaXKI0M OTpaciu, el KOHeYHOe MoTpediieHne
MPOAYKIIMH CEIbCKOTo X03s1iicTBa yBeanuuTcst Ha K%, a mpombiiniennocty Ha 1%.

a

b

C

d

t

f

k

0,1

0,3

0,55

0,1

100

400

10

30

Tema 3. DjeMeHTbl AHATUTHYECKOH reoMeTPUM
3agaHus 1J151 CAMOCTOATEIbHON PadoThI:

Hanbl BepminHbl TpeyrosbHuka ABC. Haiitu: ypaBHeHHe CTOpOH; IMHY cTopoHbl BC; ypaBHeHHe

BBICOTHI, OIYIICHHOW W3 BepmuHbl  A; tmwiomaabs TtpeyroibHuka ABC; cuctemy HepaBeHCTB,

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

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

Pazoen 2. MATEMATHYECKHH AHAJIH3
Tema 4. Dj1eMeHTBI MATEMATHYECKOI'0 AaHAJIN3A
3anaHus 1J151 CAMOCTOATEIbHON PadoThI:

1. Haiitu obnacth onpenencaus GyHKuuu Y =./(2X —5)(4 + X)

2. HaiiguTe 001acTh AOMYCTUMBIX 3HAYCHUH (PYHKIIHH:

3. f(x)=, /% —3vV9x - x* .Onpenenuts

MHOYECTBO peleHuit HEpaBEHCTBA
‘sz + 5x—1‘ <1.
4. Haiiti MHOeCTBO KopHeil ypaHenus 10x° + 7x* —35x° +5x* —4=0.
5. Halith uacTHOe JABYX KOMIUIEKCHBIX uucend. [lomydyeHHoe dYHMCIIO TpEACTaBUTH B

TPUTOHOMETPUYECKON M MOKa3aTelbHOM (opMax 3amucu M M300pa3uTh HAa KOMILJIEKCHOM IIOCKOCTHU:
i

7=—o

i+1
P
6. Boeruncnuth (— J3+ I) .
7. HaiiTu Bce 3HaueHUs KOPHS U N300pa3uTh X HA KOMILJIEKCHOM MJIOCKOCTH: 38.

Tema 5. TuddepeHunanbHoe HCHHUCIeHHE (PYHKIUM OJHOH NepeMeHHOoMI
3agaHus 1/ CAMOCTOAITEIbHOM PadoThI:

1 12
lim (—_ : )
1. Boruucnuth npeaena GyHkuuu x+2 x +8

X +4, X < -1,
2. Haiit Touku paspeiBa pyHKIui f(x)={x>+2, —1<x<I,
2x, x>1
. 4x
3. Haiitu obGnacts onpenenenus QyHKINY y = ok



3
HccnenoBath GyHKIINIO HA Y€THOCTh-HEYETHOCTD: y = (44_")
X" =5

(@ —2x—1)x+1)
Beruucnuts npenen fim
x>1  x*4+4x* -5
[TocTpouTs rpaduK, yKa3aTh XapakTep pa3pbiBa B TOUKAX pa3pbiBa, €CIHM TAKUE UMEIOTCS:
Xx+1 x<1,
y=4x?+x, 1<x<2-
-2x-1, x>2

. 2
Jlokasatb, 4To QyHKIMS HEIIpephIBHA B TOUKE Xo: Y =5X" -1,  x, =6.

Tema 7. UccsienoBanue (PyHKUMHA ¢ TOMOIIBIO POU3BOAHBIX

3amaHus 1J151 CAMOCTOATEIbHON PadoThI:

1.

3anucaTh ypaBHEHHE KACaTENbHOM K QYHKIUHU B 33JaHHON TOYKE:
y=(4x-x*)14, x,=2.
BbIMHCIUTD IPUGIMIKEHHO ¢ IoMombio mudepenunana: Yy =3x, x=7,76.
Haiiti npoussonyio N-ro nopsaka: Y = xe™ .
2(3x% + 4x2 —x - 2)
151+x
3P+l

- 3
BoruncnuTh Ipon3BOAHYIO TapaMEeTPUUECKON (QYHKIUU 3t3
y = sin( j

BbIaucnuTh IPON3BOAHYIO CIIOXKHOU (DYHKIIUU ) =

Lt
3

o 16 —x
Haiigute acuMnroTsl rpaduka GyHKIUN Yy = Ix_5 1 TOYKH €TI0 IePECCUCHHU C

ocsiMu KoopauHAT. [1o HaliIeHHBIM TAaHHBIM CXEMAaTUYECKH TIOCTPOTE rpaduk.
[TpoBenuTe mosmHOE UccneaoBanne PYHKIIMH U TOCTPOUTE ee rpaduk:

3
y=x+33{/7. 2.y X

S 3. y=(x* +2x)e*.
20~ 2) y = (X" +2x)e

Tema 8. luddepennnanbHoe ncHucaeHne PyHKINH HECKOJIBKHUX NePpeMEeHHbIX

3agaHus 15 CAMOCTOSATEILHOI PadoThI:

HaiiTu yacTHbIe TpON3BOAHBIE QYHKIUU Z =Xy (4—X—Y)

Haiiti KpuTHUeCKrEe TOYKH QYHKIUM z = x° +8y> — 6xy , OIIPEAETUTH XapakTep SKCTpEMyMa B
HUX.

Haiitn namGonpliee ¥ HaMMEHbINEE 3HAYCHUE (GYHKIMHU z=x’+y’ —xy +X+y B 3aJaHHON
obmactu: x=0, y=0, x+y=-3.

Jlns GyHkumm nonesnoctd U = X*°y®° mocTpouts rpagueHT-BekTop B Touke M(4;1).

OnpenenuTs ycIoBHbIH sKkcTpeMyM GyHKIMU U = X*°y®°® npu orpannuennn x+y=150.

Tema 9. UHTErpajibHoe HcuKncjIeHue GyHKIMU OTHOM NepeMeHHOoI

3agaHus 1715 CaMOCTOSITEIbHOM PadoThI:

1.

BrrunciuTe mI0mas GUTyphl, OTpaHHUIEHHON THHAAME Y=X°+4X, y=x+4.



Hw

el

o

=

X
Brruncnure HeonpeeIeHHbIH HHTETPa J.(Z cosx+e” — —jdx :

Jx

3x
xe>*dx
BoruncnuTe HeonpeieneHHbIH UHTErpaj (MHTErPUPOBAHNE TIO-YACTSIM) J. .
HaiiTu npupocT KanuTana NpeanpusITus Ha JaHHOM MPOMEXKYTKE BPEMEHHU, €CJIM CKOPOCTh

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

Pacnpenenenne moxoga B HEKOTOpPOM cTpaHe ompenensercs KpuBoil Jlopenma:

2
y=ax +bx. Kakyto vacte moxona moinydaroT ¢ % Hambojee HU3KO OIJIauhBaeMOro

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

Tema 10. Anddepennuanbubie ypaBHeHU s
3anaHus 1J151 CAMOCTOSITE/IbHOI padoThI:

Pemuts 3apauy Komm y’=2y+1, y(3)=1.
2 24,0 1
Haiinure obmiee pemenue auddepeHnnaibsHoro ypaBHeHUs y Xy =Xy

1 _ 7X2
Haiinure yactHoe perienue quddepeHnaIbHOr0 ypaBHEHUS y'+2xy =xe .
Pemmuts muddepenimanibHoe ypaBHEHHE cos Yy dX = (X +2¢0s y) sin y dy

' ix

V =€ . .
Pemennem nuddepeHmanb,HOro ypaBHeHUS - SIBJIIETCSL CEMEMCTBO (DYHKIUHA. . .
x Y +xy =y
Pemnre ypaBHenue = ¢ d |
2 Vo4 1 =
Pemure ypaBHeHHE (2x +1)dy +y"dx =0
DyHKIUY CIIpoca U MpeIoKeHHs Ha HeKoTopklit Toap umetor sug 0 =50—-2p—-4— u

s=70+2p-— 5d—f . Haiimure: 3aBHCHMOCTb PAaBHOBECHOH LIEHBI OT BpPEMEHHM, ECIIH

P =10 s moment Bpemenn t =0

I r_ _

Pemuts mudypepenHnuansHoe ypaBHEHNE » tyi-ay=0

Haiftu oOmee pemenue aud@epeHInanbHOr0 YpaBHEHUS, BBIIOJIHUTH  MPOBEPKY

y—d4y'=0

CocTaBuTh XapaKTEepUCTHUECKOE YpaBHEHUE U HailTH oO1iee peuieHre AuQpepeHnnaibHoro
P2+ y=0

YPaBHEHHUS .

Peuuth OJTHOPOJIHOE muddepeHanbHoe ypaBHEHUE BTOpPOTO nopsijKa

Y =2y +10y =0

Haiitu yactHoe pemieHne nud@epeHnnaibHOro ypaBHEHUs, YI0OBIETBOPSIIOIIEE HaualbHbIM

— f — r__ —

Tewma 11. ITocsienoBaTeIbHOCTH U PABI

3agaHus 1151 CAMOCTOATEIbHOM padoThI:

1.

0 n5 .
Omnpenenute XapakTep CXOJAUMOCTH 3HAKOUEPEIYIOIIET0Cs psaa Z — (-5)".
n=1

10



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

3. Jlokazatb cX0AMMOCTS psifa 1o npusHaky Komm

> (3n+1)"
> Gt
=1

00

n
4, I[OKaSaTb CXOOUMOCTD psAaa 1Mo UHTCTPAJIbHOMY IIPU3HAKY —1
- N+
n=1

5. HccnenoBarb cXoAMMOCTD psijia z 312"
n=1

i n?(x—3)"
(n* +1)?
Onpez[eJmTe 06J‘IaCTB CXOOAUMOCTH CTCIICHHOT' O pAaaa n=1

Pasznoxwute pyHkumio y = 2¢*" — x> —4x B psn Teiinopa B OKPECTHOCTH TOUKHA X=1.

x+l

Paznoxunre pynknuio y =2e —4x B psan MaxkiopeHa.

M w e

x+1 2
—X

OneHuTe OCTaTOUHBIA YJI€H psia NMpH pa3lokKEeHUU (QYHKUUU Y =2e —4x B pan

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

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

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

- 0,5 Gayna BeICTaBIIIETCS O0YYAIOMIEMYCsl, €CITH 3aJlaHUe PEIICHO HE B TIOJTHOM O00bEMe, NPU PEIICHUU
JOMYIIEHBI HE3HAYNTEIbHbIC OLIHOKHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 Oa/uTOB BBICTABIISACTCS OOYUYAIONIEMYCsI, €CIIM 33JJaHHE HE PEIICHO, WM NPU PEIICHUH JIOMYIICHBI
rpyObie omoKku (coomeemcmeue unouxamopy OITK-2.1.)

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

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

a)Iml 2X 6)I V14X \/ ) lim 1-cosX ) fim (XISJ

x>0 X — x—0 x—0 X—0
2. Haiitu Touku paspsiBa (1)YHKI_II/II/I, €CIIM OHU CYILECTBYIOT, CKauOK (PYHKIMM B KaXJ0H TOuKe
pa3pbiBa U IOCTPOUTH IpaduK.

1
= 1 )21
X +4, X < -1, fx)= 5
a) f(x)={x?+2, -1<x<I, 0) ==
2x, x2>1.

Bapmuanr 2
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1. He npumensis npasuio Jlonurans, HAWTH npeaeis! GyHKIUH.

x3+1 . A24+x-3. . 1-cos8x
N3 A’ 6) Ilm?, I

2x+1
. [ x=2
) lim ==Xy im | 222
x-0 2x° +1 x—7 x—>0]1—c0os4x X—>00 X

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

=
5

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

Kpurepun ouenku (B 0asiax):

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

- 6 6aJUI0B BBICTABIIAETCS 00YYAIOIIEMYCSI, €CIM KOHTPOJIbHAS PELleHa B IIOJHOM 00beMe, IPU PELIEHUN
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 4 Gamna BbICTaBISETCS OOydYaroIIEeMycs, €ClIM KOHTPOJbHAs pelleHa He B moiHoM oobeme (50%
paboOTHl  BBHIMOJNIHEHO), MpPH PEHICHWH JOMYHICHbl HE3HAUYWUTENIbHBIE OMIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

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

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

. d o
1. Haiitu npou3BOaHbBIC d_y JAHHBIX (QYHKIIHA.
X

2

a) y=(1+§/;)3, 6) y=x?sin3x, B) y=Incos4x, T) y=a* —e* .
2. 3ammcarh ypaBHEHHe KacaTelnbHOH K (yHKIHH B 3a1anHo# Touke: f(X)=(4x—x*)/4, x,=2.

3. HccnenoBare Metonamu AuQQEpEeHIINATHHOTO UCUYUCICHHUS (YHKIHIO W MOCTPOUTH TpaduK.
y=x°"-3x*+3x?-5

Bapmuanr 2
Ny d 5
1. Haiitu npousBoaHbBIC d_y JIAHHBIX (PYHKITUH.
X
3 .
a) y=x+3x> = 6) y=-3c0sX-ctgx, B) y=e *Inx, r) y:_s1n>2< _
3 2cos” x

2. 3ammcarh ypaBHeHHe KacaTelbHOil K (yHKIHMH B 3ananHoil Touke: f(X)=(x"+1)/2, x,=2.

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

Kputepun onenkn (B 0aj1ax):

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

- 5 6aI0B BHICTABISETCSA 00Yy4arOIIEMYCsl, €CJIM KOHTPOJIbHAS PellieHa B TIOJHOM 00beMe, pU peleHun
JONYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);
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- 3 Oamna BBICTaBIsETCS OOy4aromeMycs, €ClIM KOHTPOJbHAs pelieHa He B moidHoM oObeme (50%
paboOTHl  BBHIMOJIHEHO), TPH pEIICHWH JOMYNICHbl HE3HAUWTENbHBIC ONIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

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

Tema . IuppepenunanbHoe ucyuciaeHne GyHKIUN MHOTUX NTIepeMEeHHbIX.
BapuanTt 1
1. Haiitu: a) HauboNblllee U HAUMEHbIIEE 3HAYEHHS QYHKIUM z=X’+Yy> —Xy +X+Yy B 3aMKHYTOH

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

(byHKI_[I/II/I. Z=x2+y2—xy+x+y.

Bapmuanr 2
1. Haiitu: a) HauGonblee ¥ HAaUMEHbIIEE 3Ha4eHUs QYHKIUM z = 4x? +9y? — 4x + 6y + 3B 3aMKHYTOM

obmactu, orpaHuueHHOM 3amaHuHbiMH JmHHsAMH X =0, y=0, X+y=1; 6) skcrpeMmyMmsbI
QyHKIUH Z = 4x? +9y? —4x + 6y +3

Kputepun onenkn (B 6aj1ax):

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

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

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

- 0 GayioB BBICTABISETCS OOYYAIONMIEMYCS, €CIIM KOHTPOJIbHAs HE pelleHa, WM MPH pEIICHUH
JOIYLICHBI TPpyOble ONOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

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

[ e dx
. J l—gﬁ‘:
MIePEeMEHHOM:

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

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

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

4. Haiinute UHTErpaj OT IpOOHO-PAIIMOHAIBHON (DYHKIMH:

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

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

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

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

(x+1)°(x +2x+3)

4. Haitinute UHTETpal OT APOOHO-pAIlMOHAIBHON (DYHKIIHH:

%

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

Kpurepun ouenku (B 0asiax):

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

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

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

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

Tema . Iluppepenunanbubie ypaBHEeHH NEPBOI0 NMOPSAKA.

BapuanTt 1
1. Haiigute pemenue auddepenunaibHoro ypasuenus. Pemmre 3anauy Kommu. y’=2y+1, y(3)=1.
xy'-y=xtg;
2. Haiinure pemenue quddepeHIaIbHOro ypaBHEHUsS X
X
Xy =y+—
3. Haiinure pemenune quddepeHInaIb-HOr0 YpaBHEHUS
Bapuanr 2
1. Haiinute pemenue quddepenunanbHoro ypasHenus. Pemure 3agauy Komm. y’=-y+5, y(1)=2.
2,0
2. Haiinure pemenue quddepeHnaIb-HOr0 ypaBHEHUS (x+2)7y _l.
. 1-2x
3. Haiinure pemenune quddepeHnaaIb-HOr0 ypaBHEHUS B+x)y

Kpurepun ouenku (B 0asnax):

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

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

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

3ajanus AJ151 TBOPYECKOr0 PeHTHHIa

TeMbl U1 TOKJIAI0B M HAYYHBIX CTaTel

Nuaukaropsl goctukernus: OITK-2.1.

qucjia.

Tema . MHoOKecTBA.
Tembl nIpe3eHTaAlNH, pedepaToB, J0KIAT0B:

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

2 MHOXECTBO KOMILJICKCHBIX YHCEI. CDOpMLI 3aaHus KOMIIJICKCHBIX YUCCII.

3. ApH(bMeTHqCCKHe onecpanvm HaJa KOMIIJICKCHBIMU YU CJIaAMHU.

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

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

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

4 Bropoii 3aMeuaTenbHbli peed.

Tema . DyHKIUM HECKOJbKHX MepPeMEHHbIX.
TeMbl npe3eHTanmii, pedpepaTon, T10KJIAT0B:

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

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

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

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

1. MexaHn4YecKuil U TEOMETPUUYECKUIM CMBICI MPOU3BOIHONM HECKOJIBKUX MEPEMEHHBIX.
2. HauGonpmme u HanMeHbIne 3Ha4eHHUS QYHKIIUU B 00JIACTH.
3. [IpuMeHeHne npon3BOJHON HECKOIBKUX IEPEMEHHBIX B SKOHOMUKE.

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

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

Tema . Iupepennunaibubie ypaBHEeHH NEPBOI0 MOPSIKA.
Tembl npe3eHTanui, peeparos, 10KIAT0B:
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1. Tuns! uddepeHranbHbIX ypaBHEHUN TIEpBOT0 MOPSAKA, METOIbl MX PEIICHUSI.
2. YpaBHEHMSI BBICIIMX IOPSAAKOB, TOIMYCKAIOIINE TTIOHMKEHUE MTOPSIIKa.
3. [Tpumenenne audQepeHnnanbHbIX YpaBHEHUH TS peIIeHHsI SKOHOMUYECKUX 3a/1a4.
Tema . ludppepenunajbHbie YypaBHEHUSI BTOPOTo NMOPsiAKA.
Tembl nIpe3eHTaAlNi, pedepaToB, J0KIAT0B:
1. Tunsl tuddepeHanbHbIX ypaBHEHUH BTOPOrO MOPSIIKA, METO/IbI X PEILEHHMS.
2. Onpenenenye TUIA YACTHOIO PELLIEHUS 110 IPaBOW YacTH ypaBHEHUS.
Tema . UncsoBble psibl.
Tembl nIpe3eHTaAlNH, pedepaToB, J0KIAT0B:
1. MeTtoap! OnpeeseHns CX0AUMOCTH YUCIOBOIO Psijia.
2. 3HaKONepeMEHHbBIE U 3HAKOUEPENYIOLINECS YUCIOBBIE PSIBL.
Tema . DyHKIUOHAJbHBIE PSAbI.
Tembl Ipe3eHTaAlN, pedepaToB, J0KIAT0B:
1. Mertoab! onpeeneHst HHTepBajla CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.
2. [IpumeHneHue psiioB B SIKOHOMUKE.
3. Psinpr Oypre.

Kpurepun ouenku (B 0asiax):

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

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

- 5 0amoB BBICTABISIETCS OOYyYAIOUIEMYCsl, €CIIM TeMa JIOKJIaJa PacKpbITa, IPUBEJICHHBIC TPUMEPHI HE
COOTBETCTBYIOT TEME, CTYJEHT, OTBeYas Ha JONOJIHUTENIbHbIE BOIPOCH], JOMYyCKAaeT OUIMOKU
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GammoB BbICTaBIsIETCS OOYYAIOMIEMYCs, €CIIM TeMa JOKJIajga HEe PACKphITa, WIM IPU OTBETE Ha
BOIPOCHI IOMYIIECHBI TPYObIC OMIHOKU (coomeemcmeue unouxamopy OITK-2.1.)

TeMbl HHIAUBUAYAJbHBIX U/ MIH IrpynmnoBbIX IIPOEKTOB

Nuauxaropsl noctuxenusi: OINK-2.1.

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

2. IlpousBonHast GyHKIMHU, €€ IKOHOMHUYECKUN CMBICII. DJIACTUYHOCTh (DYHKITNH, €€ SKOHOMHYECKUI
cmblica. [IpeaenbHblil ananus. [lpenenbHble U3AEPKKY, IpeeNbHas BRIpyUKa, IpeieiabHas IpUuObLb.
3. [Ipumenenne Gopmynsl Telinopa A HaxXOXKIAEHUS TapaMeTPOB KYIOHHBIX oOiIHranuil (aropanus
U BBINYKJIOCTh). Mcmonb3oBanue ¢Gopmynasl MakimopeHa A cpaBHeHHUS 3(PQPEKTHUBHOCTH
(MHAHCOBBIX ONepaluii MPU Pa3IMUHBIX CXeMax HapalleHUs U TUCKOHTUPOBAHUS JCHEXKHBIX CYMM.

4. I'moGanbHBIA 3KCTpeMyM (DYHKIIMM HECKOJBKUX IMepeMeHHbIX. DYHKIMS IMOJIE3HOCTH, 3ajada
NoTpeOUTENBCKOrO BbIOOpa, KpuBas Oe3pa3ivuus, IpelenbHas HOpPMa 3aMelleHHs, (QyHKUIUS
crpoca.

5. Meron HaMMEHBIINX KBAJAPATOB.

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

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

- 5 OayIOB BBICTABISETCS O0yYAIOMIEMYCs, €CIIH TeMa MPOEKTa PACKPBITA, MIPUBEACHHBIC MPUMEPHI HE
COOTBETCTBYIOT TE€ME€ WM HE TMPOBEACHO CaMOCTOSITENIbHOE HCCIEAOBaHMUE, CTYIEHT, OTBeyas Ha
JIOTIOJTHUTEJIbHBIC BOIIPOCHI, IOMYCKAET OLIHOKY (coomeemcmeue unoukamopy OITK-2.1.);

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

METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMIA BO BPEMS ITPOBEJIEHUSA
MMPOMEXYTOUYHOM ATTECTAIIUA

CprKTypa IK3aMEHALIMOHHOI0 OMJIeTAa/3a4€THOI0 3aaHus]

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

3agaHus, BKJIOYaeMble B 3K3aMeHAIIMOHHBIN OMJIeT/3aueTHOE 3ajaHHue

Tunoeoii nepeuenv 60NPOCO6 K 3auemy ¢ OUeHKOIL:

Homep IlepeyeHb BONIPOCOB K 324eTy € OLIEHKOM
BOMnpoca

ManI/IIIBI, OCHOBHBIC ITOHATHSA.

Ornepanuu HaJ MaTPUIIAMH.

CaolicTBa onepanuii HaJl MaTpULAMHU.

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

Omnpenenurenu 2 u 3 nopsaka.

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

CBoiicTBa onpeaeuTeNIeH.

OO0parHas MaTpHLa.

©| o N g~ w N

Criocobb1  HaxoxeHus oOpartHoil Matpuiel. Dopmyna s
BBIYUCIICHHS] 00PaTHOM MaTpPUIBL.

10. | Brruncienne oOpaTHOW MAaTPHIIBI C TOMOIIBIO TOCTPOCHHUSL.

11. | Panr marpusl.

12. | CiocoObl BEIYHUCTICHHS PAHTOB MATPHII.

13. | Cucremsl IMHEHHBIX ypaBHEHUH, OCHOBHBIE TIOHATHSL.

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

15. | Pemenne cucreM IMHEHHBIX ypaBHEHHMH C TOMOIIBIO OOpaTHOU
MaTpULbI.

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

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

18. | Pemenune MuHEHHBIX OJHOPOAHBIX CUCTEM YpaBHEHHIA.

19. | BekTopbl OCHOBHBIE TIOHSTHSL.

20. | BexTOpbI 1 TMHEHHBIC OTIEPAIUH HA/l HUMHU.

21. IIpoekius BeKTOpa Ha OCh.

22. | Pa3noxeHHe BEeKTOpa 110 OPTaM KOOPAMHATHBIX OCEH.

23. | Monyns BekTopa. Hampasisromnue KOCHHYCHI.

24. | OnpeneneHue CKaIsPHOTO MTPOU3BEICHUS.

25. | CxanspHOE IIPOM3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

26. | BolpaxkeHHe CKaIIPHOIO IPOU3BEICHUE Yepe3 KOOPAUHATHI.

27. | IlpuiioskeHust CKaJIsIpHOTO MIPOU3BECHUS.

28. OrnpezesieHre BEKTOPHOTO MPOU3BEICHHUS.

29. BektopHoe npousBeieHHE BEKTOPOB U €r0 CBOKCTBA.

30. | BelpaxkeHHe BEKTOPHOI'O IPOU3BEACHUS Yepe3 KOOPAUHATHI.

31. | IIpuiioskeHust BEKTOPHOTO ITPOU3BEICHHUS.

32. | OmpeneneHue CMEIIaHHOTO IPOU3BEACHUS.

33. CwmenranHoe MPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

34. | BelpaxeHUE CMEIIAHHOTO MTPOU3BEACHUS Yepe3 KOOPINHATHI.

35. | HekoTopble NpHIIOKEHHS CMEIIAHHOTO IIPOU3BEIECHUS.

36. | JluneiiHo 3aBHCHUMBIE M JIMHEHHO HE3aBUCHMBbIE CUCTEMbI BEKTOPOB.

37. | OpToroHanbHasi CHCTEMa BEKTOPOB.

38. | ba3zuc mpocTpaHcTBa.

39. | PasmoskeHre BEKTOpA IO MMPOU3BOJILHOMY Oa3HCYy.

40. | CoOcTBeHHbIE 3HaYEHNE U COOCTBEHHbIE BEKTOPHI MAaTPUIIBI.

41. | IlpuBeneHue KBaipaTHOM MaTPUIIbl K AUArOHAIILHOMY BHTY.

42. | OpToroHaJIbHbIE U CHMMETPHUYECKUE MATPULIBI.

43. | KBagpaTnuHbie GOpPMEI.

44. | [IpuBeneHue KBaipaTUUHON POPMBI K KAHOHUYECKOMY BHULY.

45. | Onpenenenue MONOXKUTEIBHOM W OTPHULIATENILHOW KBaJpaTUYHON
(bopMmBl.

46. | JIuHMM HA TIIOCKOCTH.

47. | OcHOBHBIE IOHSTHS IMHUH.

48. | Pa3nuuHble BUIBI yPAaBHEHUN TPSMOI Ha MIIOCKOCTH.

49. | Ilpsimast TUHMS HA TUIOCKOCTH. PaznuuHble BUIBI 3a/1a4.

50. | JIuHuM BTOpPOTO MOPSI/IKA HA MIOCKOCTH.

51. | OcHoBHbIE MOHATHUS O0IIEe YPAaBHEHUS JIUHUS BTOPOTO MOPSAKA.

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

53. | Dmwmric ypaBHEHUS TIOHSTHSI, CBOWCTBA.

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

[Tapabona ypaBHEHHsI TOHATHUS, CBOMCTBA.

56. | YpaBHeHUE MOBEPXHOCTH U JIMHUH B IPOCTPAHCTBE.

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

59. | YpaBHeHHE psAMOl B TpocTpaHcTBe. [IoHATHS.

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

61. | Ilpsimas u mI0CKOCTH B IpocTpaHcTse. [IaHsTus.

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

66. | IlonsTue n ananu3 6aIaHCOBOM MOJIEIH.

67. | IToctpoeHue GaaHCOBBIX MOJICIICH.

68. | 3amauym Ha MOCTpoeHUE OAITAHCOBBIX MOJICIICH.

69. | [Ipumenenue hopmyn oOpamieHus.

70. ITocTpoeHue 6agaHCOBBIX MOJEIIEH.

71. IloHsiTHE CTPYKTYPHOU MaTpPHULIBIL.

72. 3aayy NPUBOAALIME K CTPYKTYPHBIM MOJAECIISIM.

Tunoeoii nepeuenv 60nPOCO8 K IK3IAMEHY:

Homep IlepeyeHb BOIIPOCOB K 3K3aMEHY
BOIpoca
1 MHosxecTBa. OCHOBHBIE IIOHATHSI X ONIPEAEICHMSL.
2 UucnoBble MHOKECTBAa. MHOKECTBO IEHCTBUTEIBHBIX YUCEIL.
3 Uucnosble NpoMexyTKH. OKpecTHOCTh TOUYKH.
4 MHO0KeCTBO KOMIUIEKCHBIX YHCEI.
5 DOopMBI 3aIMCH KOMITJIEKCHBIX YHUCEIL.
6 CnoxeHne KOMIUIEKCHBIX YUCE.
7 BrlunTaHne KOMIUIEKCHBIX YHUCEIL.
8 YMHOKXEHUE KOMITJICKCHBIX YMCEJI.
9 JleneHne KOMIUIEKCHBIX YHCEI.
10 Bo3BeneHne KOMIUIEKCHOTO YKCIIa B CTENEHb.
11 W3BneueHre KOpHS U3 KOMIJIEKCHOTO YHCIIA.
12 Oynkuus. OnpeseneHue, CrocoObl 3a1aHus, IPUMEPHI.
13 OCHOBHBIE XapaKTEPUCTUKH QYHKITHH.
14 OcHOBHbIE 21eMeHTapHbIe QYHKIMHU U UX TpaduKH.
15 OO6partHast QyHKIHSL.
16 CrnoxHas GyHKIHSL.
17 YuciioBas OCIIEI0BATENBHOCTb.
18 [Ipenen 4nciIoBOM MOCIE0BATENLHOCTH.
19 IIpenen pyHKIMHU B TOUKE.
20 IIpenen pyHkmm Ha OECKOHEYHOCTH.
21 OJHOCTOPOHHHE NPEAELIIBI.
22 CBoIiCcTBa MPEJIEIIOB.
23 beckonevyno Oonbmas GpyHKIHS.
24 Beckoneuno manast QyHKuus.
25 CBs3p Mexay GyHKLHMEH, ee npeaesaoM H 0eCKOHEYHO MaJol QyHKIHEH.
26 OCHOBHBIE TEOPEMBI 0 Mpenenax.
27 IIpr3Haku CylecTBOBaHUS MPEJIETIOB.
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28

IlepBrIii 3aMevaTenbHBIN Ipeaed.

29 BTopoii 3amedarenbHblil npeen.

30 OKBHBaJICHTHHICOCCKOHEYHO MaJIble (DYHKIIHH.

31 HenpepbIBHOCTD (yHKIIUH B TOYUKE.

32 HenpepbiBHOCTD (yHKILIMIT B MHTEpBaJle U Ha OTPE3KeE.

33 Touku pa3pbiBa U UX KiIaccu(UKAISL.

34 OCHOBHEBIE TEOPEMBI O HEMTPEPHIBHBIX (DYHKITHSIX.

35 3anayn, IPUBOASIINE K TIOHSITHIO POU3BOTHOM.

36 OnpepesneHne NPOU3BOTHON (QYHKIIMH OJHON MEpeMEHHO.

37 [TpaBuna auddepeHMpoOBaHHS.

38 MexaHn4ecKui CMBICI TPOU3BOIHOM NEPBOro MOpsiIKa.

39 T'eomeTpryeckuid CMbICI TPOU3BOIHOM IEPBOrO MNOPSAKA.

40 YpaBHEHHE KACATEIbHON U HOPMAJIU K KPUBOM.

41 ITpon3BOHBIE BBICIIHMX MOPSAKOB.

42 Juddepennman pyHKmm.

43 IIpon3BogHas cIOKHOW (DYHKITHH.

44 IIpon3BogHas OT HESBHO 331aHHON (PYHKITMH.

45 [Tpon3BoHAsI OT MapaMeTPUIECKH 3alaHHOHN QyHKIHH.

46 [Tpumenenue nquddepeninana K npuOIMKEHHBIM BEIYUCICHHSIM.

47 [TpaBuno Jlonuranst 1Jist BBIMKMCICHUS pejiesia QYHKIHH.

48 HHTepBabl MOHOTOHHOCTH (DYHKLIMH.

49 OKcTpeMyMbl QYHKIHU.

50 Haubonpiiiee 1 HaUMeHbIIIee 3HaUCHUE (PYHKIIUU HAa OTPE3KE.

51 BhInykiocTh, BOTHYTOCTB Tpaduka (yHKIUH.

52 Touku neperuba.

53 Acumnrotsl rpaduka QyHKIHH.

54 O6wast cxema uccieoBaHue PYHKIHH.

55 DaCTUYHOCTh ()YHKIIMH U €€ CBOIMCTBA.

56 DJacTUYHOCTh B YKOHOMHKE.

57 ITpruMeHeHne NPOU3BOIHON K PEIICHUIO 33/1a4 Ha ONTUMU3AINIO.

58 O6mas cxema uccienoBanus GYHKIUH U IOCTPOSHUs rpaduKa.

59 ®opmyna Telnopa Aji1 MHOIOYWIEHOB.

60 ®Dopmyna Teitnopa 11t TPOU3BOJILHON QYHKITHH.

61 IonsiTue (hyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX.

62 YacTHble IPOU3BOIHBIE.

63 Juddepennnan GyHKINHN HECKOIBKHUX NMEPEMEHHBIX.

64 YacTHbIE TPOU3BO/IHBIE BHICHIUX TOPSIIKOB.

65 [Tpon3BojHAsI IO HANIPABIICHHUIO.

66 I'panuent GyHKIUH.

67 OKcTpeMyMbl YHKIMH MHOTHX EPEMEHHBIX (JIOKAJIbHBIH).

68 Y ci10BHBIHM SKCTpEeMYM (PYHKIIMH HECKOJIBKHUX MEPEMEHHBIX.

69 Hawubonbiiee 1 HauMeHblee 3HaYeHUs QYHKIIMU IBYX MIEPEMEHHBIX B
3aJ]aHHOW 00JIaCTH.

70 OKOHOMHYECKHE WILTIOCTpalu (PyHKIMN ABYX IEPEMEHHBIX: (YHKLINU
crpoca M MpeUI0KEHHSL.

71 DOKOHOMHUYECKUE WILTIOCTPALMK (QYHKIIMU IBYX TIEPEMEHHbBIX: (DYHKIIUS
MOJIC3HOCTH.

72 OKOHOMHUYECKHE WILTIOCTPalnH (PYHKIIMU ABYX IEPEMEHHBIX:
NPOM3BOJCTBEHHAsI QYHKIHSI.

Homep IlepeyeHb BONPOCOB K IK3aMEHY
BOIpoca

1 IlepBoobOpaznas. [loHsiTue HeonpeaeeHHOro NHTErpaa.

2 CBoiicTBa HEONPEIEJICHHOTO UHTErpaa.

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

5 Heonpenenennslii nnTerpai. MaTerpupoBanue mytem 3aMeHbl
IIEPEMEHHOM.

6 Heonpenenennslii nnTerpai. aTerpupoBanue myTeM 3aHECEHHUS
MHOKHUTEJS o 3HaK auddepeniumana.

7 Heonpenenennslii naTerpan. @opmyia MHTETPUPOBaHUS 110-
YACTSM.

8 Heonpenenennsrit uaTerpan. MHTErpupoBanue 1pooHO-
paMOHATBLHON (QYHKIIUH.

9 Merton HeonpeeIeHHbIX KO3 PHUIIHEHTOB.

10 Heonpenenennsiii unterpain. MurerpupoBanue
TPUTOHOMETPUUYECKHUX (PYHKIUH.

11 Heonpenenennslii nnTerpai. MaTerpupoBanne vppanuoHalIbHbIX
GyHKINH.

12 Tabnuunble «HEOEpyIIUECs» UHTEIPaAJIbI.

13 OnpeieneHHbIN UHTErpaJl KaK Mpeie] UHTErpaabHOW CyMMBI.

14 ®opmyna Herotona-JleitOnuna.

15 OcCHOBHbIE CBOMCTBA ONPEJICIIEHHOT0 HUHTETpaja.

16 3aMeHa NEPEMEHHOH B OIIPENIETICHHOM UHTETpalle.

17 HHTerpupoBaHue no-4acTsM B ONPEJCIICHHOM HHTErpae.

18 WHTerpupoBaHme YeTHBIX M HEYETHBIX (DYHKIIHI B
CUMMETPUYHBIX IPEJeIIax.

19 HecoOcTBenHbIe nHTErpaisl neporo poaa. OnpeneneHus,
IIPUMEPBL.

20 HecoOcTBeHHbIe HHTErpaibl BTOporo posaa. Onpenenenus,
IIPUMEPBL.

21 I'eomeTpuyecKkre NpUIIOKEHN OIIPEAEICHHOIO NHTErpajia K
BBIYUCIICHUIO IJIOLIAIeH MIIOCKUX QUTYD.

22 I'eomeTpuyecKkre MpUIIOKEHN ONIPEAEICHHOIO NHTErpaja K
BBIYUCIICHHIO 0OEMOB TeJl BPALICHHUSI.

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

24 [TpuioskeHUs ONPENEIEHHOr0 HHTErpala K SJKOHOMUKE.

25 Kpusas Jlopenua, Berunciaenue kodpdunrenta JxuHu.

26 3agauu, npuBosIue K U depeHnaIbHbIM YPaBHEHUSM.

27 JuddepenumanbHble ypaBHEeHUs epBOro nopsjaka. OCHOBHbIE
TIOHSITHSL.

28 JuddepenumanpHble ypaBHEHUs IEPBOrO MOpsAIKa. 3a1aua
Komm.

29 JuddepennmanbHple ypaBHEHUS IEPBOTO MOPAIKA C
pa3eNAIOINUMUCS NEPEMEHHBIMH.

30 OpHoponuble AuddepeHnnanbHble ypaBHEHHs IEPBOTO MOPSIKA.

31 Jluneitnoe nuddepennmanbHOe ypaBHEHHE NIEPBOTO MOPsIJIKA.

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

33 Merton Jlarpanxa pemeHust TMHEHHBIX TU(depeHIHaTbHbIX
ypaBHeHu# | ro nopsuka.

34 Metoa U.beprynnu penienus TMHERHBIX JU(PepeHIInanbHbIX

ypaBHeHUH | ro nopska.
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35

YpaBHeHHe B MOTHBIX quddepeHnmnanax.

36 JuddepeHnyanbHble ypaBHEHUS BHICIINX ITOPSIKOB.

37 VYpaBHeHHUs, TONMYCKAIONME TOHMKEHUS OPSJIKA.

38 JInHelHbIe 0OTHOPOHBIE YPABHEHUS BTOPOT'O MOPSIKA.

39 JIuneliHble OTHOPOHBIE YPABHEHHUSI BTOPOrO MOPSAIKA C
NOCTOSIHHBIMU K03 punimenramu.

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

41 Crtpykrypa obmero pemenus JIH/Y Broporo mopsiika.

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

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

44 YactHoe pemenue JIH/Y BToporo nopska.

45 3anaua Komm s nuddepeHnnanbHbIX ypaBHEHUN BBICIIMX
MOPSIIKOB.

46 [Tpunoxenus quddepeHnnanbHbIX YpaBHEHUH K SKOHOMUKE.

47 Uucnossle psiibl. OCHOBHBIE TOHSITHSL.

48 Psin reoMeTpuyeckoi mporpaccum.

49 Heo0xo1MMbIi IPU3HAK CXOMMOCTH YHCIIOBOIO Psijia.

50 I"apmonuyeckuit psj.

51 [TonoxuTenbHbIe YNCIOBBIC Psibl. CXOAUMOCTh M CyMMa psifia.

52 Heo0xoauMblIil 1 TOCTaTOYHBIN MPU3HAKH CXOJIMMOCTH
M10JIO’KUTEJIbHBIX YHCIIOBBIX PSIOB.

53 [Ipu3naku cpaBHEHUS PAJIOB.

54 ITpusnak JlamamoOepa.

55 Pagukanbnbiil npusnak Komm.

56 Nurerpanbubiii npusHak Koiu.

57 3HAKONIEPEMEHHBIN PSLI.

58 JlocTaTouHBINM NPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO pAJa.

59 AOGCOJIOTHAs U YCIOBHAs CXOJUMOCTb.

60 3HaKOYEePETYIOITUICS PSI.

61 [Tpusznaxk JleiiOHuna.

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

63 DYHKIIMOHAJIBLHBIN PS/I.

64 O06nacTh CX0AUMOCTH (YHKIMOHAIBHOTO PSAA.

65 CreneHHoM psi.

66 CBoIICTBa CTENEHHBIX PSIOB.

67 MHuTepBan 1 paanyc CXOAUMOCTH CTEIIEHHOTO psija.

68 Haxoxaenne pagnyca cCXOOAUMOCTH CTEIEHHOTO psAJla ¢ TOMOIIBIO
npu3Haka JlanambGepa.

69 Psan Teiinopa. Psg Maknapena. Paznoxxenue QpyHKiuii B
CTEIIEHHBIE PsI.

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

71 [IpyMeHeHre CTEeNEeHHbIX PSAA0B B MPUOIMKEHHBIX BBIUMCICHUSIX
OINPEEIEHHBIX UHTETPAJIOB.

72 [IpriMeHeHre CTEeNEeHHBIX PSAAO0B B MPUOIMKEHHBIX BBIUMCICHUIX

T depeHIMaIbHbIX ypaBHEHUH.
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Tunoeswvie pacuemHo-ana.iumuiecKue 3a0anus/zaoavuu:
Tema 1. DaemMeHTHI JTUHEHHON aJaredpbl
Jlana cuctema JWHEWHBIX ypaBHEHUH. [loka3aTh €€ COBMECTHOCTh W PEIINTHh IBYMsI CIIOCOOaMHU:
MeroaoM Kpamepa; cpeactBamu MaTpUYHOIO HMCYMCIEHHs; MeTogoM ['aycca; meromom JXopnana-
l"aycca.
5X1 +8X2 _X3 = 7,
1. 2X1_3X2 +2X3:9, 2.

4Xl_3X2 +2X3 :9,
2Xl +5X2 _3X3 :4,
5Xl+6X2 _2X3 :18.

Tema 2. DeMeHTBbI BeKTOPHOI aJredpbl

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

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

Haittu:
1. nnaHoBble 0OBEMBI BAIOBOM MPOAYKIIMU OTpaciiel, MeKOTPACIIeBble TOCTABKH, YUCTYIO
MIPOYKLIUIO OTPaCIIel;
2. HEeoOXOAMMBIN 00bEM BaJIOBOTO BHIMTYCKa KaXKI0W OTpaciy, eciii KOHeYHOe oTpebiieHne
MPOAYKIIHH CEIbCKOT0 X03s1iicTBa yBeaunuuTcst Ha K%, a mpombiiniennocty Ha 1%.

a b c d t f k |

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

Tema 3. DjieMeHTHI AHATUTHYECKOH reoMeTpUM

Hanwr Bepmmnbl Tpeyroabhnka ABC. Haiitu: ypaBHeHue ctopoH; mnuHy ctopoHsl BC; ypaBHeHue
BBICOTBI, OIYHIEHHOW W3 BepumMHbI  A; muomiaab TtpeyronbHuka ABC; cuctemy HepaBeHCTB,
onpeaensomux TpeyroibHuk ABC.

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

Tema 4. DjaeMeHTbI MATEMATHYECKOT0 AHAJIU3A

1. Haiitu oGnacth onpeneneHust GyHKIHUU Y = 4/(2X —5)(4 + X)

2. HaiinuTte 06macTh JOMYCTUMBIX 3HAUEHUHN (YHKITHH:

f(x)=g_3m.

Tema 5. IuddepeHunanbHoe HCUUCIeHHEe (PYHKIMH OHOM NepeMeHHOI

. 1 12
lim -—
-2 \x+2 x +8

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

Tema 7. UccsienoBanue (PyHKUMA ¢ IOMOIIBIO POU3BOAHBIX

o 16 —x
1. Haiinute acuMntoThl Tpaduka QyHKIUN Yy = x5 U TOYKH €ro IIEPECEUYCHUS C OCIMU

koopauHat. [lo HaliIeHHBIM JaHHBIM CXEMATHYECKU MTOCTPOITE rpaduk.

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

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

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

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

2. Onpenenuts skcTpeMymbl dyHkmmn. Z = 2X> — Y2 + 4Xy + X+ 7.

Tema 9. UnTerpanbHoe ucuucjienne GyHKIUN OHOM NMepeMeHHOI.

X
2Ccos X +e* ——jdx

Jx

2. Haiitu mpupocT KanuTana npeanpusTHs Ha TaHHOM IPOMEXYTKE BPEMEHH, €CIIH CKOPOCTh

1. BsluncauTe HEONpeIeIeHHbINA HHTErpaj (

afsyb
M3MEHEHUs NHBECTULIMI UMEET CICAYIOUIUN BUL: I (t) =cvt + d , a <t < B, upu

3aaHHBIX 3HAYCHHUAX IMapaMCTPOB.

o o 2
3. Pacnpesenenue 10Xoa B HEKOTOPOii cTpane 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¢pdepeHuuanbHbie ypaBHEHH.

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

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

dp

3 ®yHKIMM crpoca W MpeIoKeHHs Ha HeKOTophlii Topap mMerot Bugy (=50-2p —4a "

s=70+2p-—- 5d_F'[) . HaiituTe 3aBHCHMOCTS paBHOBECHOI 11eHbI 0T BpemenH, e P =10 B Moment

spemenn [ =0.

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

1. Pemenuem nuddepeHInanIbHOr0 ypaBHEHHS SIBIIIETCS  CEMENCTBO

GbyHKUUH. ..
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2. KopHuM XapakTepHCTHYECKOTO YypaBHEHUS JUHEHHOTO OJHOPOJHOIO

ypaBHEHUS PaBHBI: = ! . Torna aTo ypaBHEHUE UMEET BU/IL. ..
3. Pemure ypaBHenue y" + 2y' — 3y = sinx

=2, k,=3

Tema 11. MocaenosarenbHocTH U PAABI
1. OGmwmii unen psina 1/2+2/3+3/4+4/5... paBeH...
2. [1are1ii wieH psaga 1/2+1/4+1/8+...xpaBeH... .

Z(—i}”n! Z

3. Onpenenute CXOAUMOCTb PSAIOB =1 , P

(==
3n

s

1. Onpenenure 001aCTh CXOAUMOCTH CTETIEHHOTO psijia n=1

o n
>
M+
2. Paamyc cXoIMMOCTH CTENIEHHOTO psiaa n=l paBeH. ..
X

(=)™ (2x-5)"

2

=1 2n—1
3. Ykaxure cepeuHy HHTEpBalla CXOAUMOCTH paga "=

Temamuxa Kypcoswvix pabom/npoekmoe (npu HaIuuuu):

Qg epeHIaTbLHOro

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

Iloka3aTe/in U KPUTEPHUHU OLEHUBAHMS IJIAHUPYEMbIX Pe3yJibTATOB OCBOEHMS
KOMIIETEHIWH U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

dopmupyemsie HNHaukaTop AOCTHKEHUS Kpurepun Yposenn

IIxaja oneHNBaHUA PMHpY P purep OCBOEHHSI
KOMIIETEeH N KOMIIETEHIIHH OllCHHMBaHUA .
KOMITeTEeH Uil
OIIK-2. CnocobGen  |OIIK-2.1. [Ipumensier ~ [3Haer Bepuo u B | IIpoaBuHyThI

HpI/IMerlTb OCHOBHBEIC
3aKOHBI M METOIbI
MCCIeN0OBaHUN
ECTECTBEHHBIX HAYK
IJIsL pEIEeHUs 3a/1a4

MaTEMATHYCCKHUE METOIbI
Y OCYILECTBIISIET
MaTEMaTUYCCKYIO
00pabOTKy JJaHHBIX,
MMOJIYUYCHHBIX B XO0A€

npodeccuoHanbHOM  [pa3pabOTKU MPOAYKIHU
85 _ NeATEIbHOCTH 0O0IIECTBEHHOTO
100 «OTJIHIHO MMUTaHUs, a TAKXKE
fas10B @auTeHo» WCCIEIOBAaHUN 1

OKCIICPTU3BI €€ KAYCCTBA
1 KadyeCTBa
MCIIO0JIb3YCMOTI'O ChIPbhA

MoJIHOM o0beme:
MaTeMaTHYeCKUe
METOZBI 1
OCYIIIECTBIISCT
MaTeMaTHIECKYIO
00pabOTKy TaHHBIX.

'Ymeer BepHO M B
MOJTHOM 00beMe:
paCC‘II/ITBIBaTb
DKOHOMHUYCCKHUC U
[ToKa3aTeu,
HOqueHHBIe B X01€
pa3paboTku
[IPOTYKITUH
00I1IECTBEHHOTO
[MUTAHMS, a TAKXKE
MCCIEIOBAaHUN 1

OKCIICPTU3BI €€
Ka4ueCTBa U
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KauycCTBa

MCIOJIb3YyEMOI'O
ChIPbsL
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier  [Buaerc IoBbImIEHHBIH
MPUMEHSTh OCHOBHBIEMaTEeMaTHIECKUE METO IbI M e3HATHTEILHEIMH
3aMEYaHUsIMMU:
3aKOHBI 1 METOJIBI U OCYIIIECTBIIACT
o MAaTEMAaTUYECCKUEC
KCCIICAOBAHUIM MaTeMaTUYeCKYIO METOZBL M
CCTECTBEHHBIX HayK |[00paOOTKY JIaHHBIX, OCYIIECTBIAET
/1711 peIICHU 3a4a4  [[IOJIyYCHHBIX B XOJ¢€ MaTEeMaTUIECKytO
npodeCCHOHATBHON  [pa3pabOTKH MPOIYKIIUH ;6936"”3’ AaHHBIX.
MeeT €
eI TeIIbHOCTH 00I1IECTBEHHOT' O
HE3HAYUTCJIbHBIMHY
MMUTAHU, a TAKXKE e —
MCCIICAJOBAHUU U [PACCUUTHLIBATh
70-84 «X0poI0»/ S KOHOMIUCCKIC 1
GALIOB GAYTEHOY PKCIIEPTHU3BI €€ KaUecTBa
1 KauecTBa [MOKa3aTeJIH,
TIOJTYYCHHBIE B XOI€
MCIOJIB3YEMOTO ChIPbS
[pa3paboTKu
[IPOIYKIINH
0OIIECTBEHHOTO
MMUTAaHHA, 4 TAKXKC
HCCIIeOBAaHUN U
OKCIICPTU3BI €€
KauyeCTBa U
KaueCTBa
MCIOJIb3YEMOT'O
CBIPBs
OIIK-2. Cnnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer Ha 6a3oBom baszosbrit
MPUMEHSTh OCHOBHBIEMaTeMaTHICCKUE MEeTOIb1[Y POBHE, €
OIIHOKAMMU:
3aKOHBI H METOJIBI 1 OCYILLECTBIISIET
o MATEMATHYCCKUEC
KCCIICAOBAHUM MaTeMaTUYeCKYIO METOJBL M
ECTECTBEHHBIX HAyK |00pabOTKY IaHHBIX, OCYIIECTBIAET
JI pCIICHUS 3a4a4  |[[IOJIYYCHHBIX B X04¢E MaTEMaTU4CCKYIO
npodecCHOHaNBHOM  [pa3pabOTKU MPOTYKIIHH 06paboTKY NAHHBIX.
SITEILHOCTHU TBEHHOT
ACATCIBHOC obuiecTBeHHOTO 'YMmeeT Ha 0a30BOM
MUTAHU, a TAKXKE ypoBHe, ¢
MCCICOIOBAHUN U OIIHOKAMMU:
50-69 | «yIoOBIETBOPHTEIBLHO»/ PKCIIEPTHU3bI €€ KAUeCTBa [PACCUHTHIBATH
0aJi10B <«GaAYTECHO» 1 KauecTBa ODKOHOMUYECCKHUEC U
1OKas3aTejiu,
WCIIOIb3YEMOTO ChIPbS
TMOJYYCHHBIC B XO1€
[pa3paboTku
[IPOIYKIIUH
00I1IECTBEHHOTO
MMUTAaHUA, 4 TAKXKC
CCIIeIOBAaHUM U
OKCIICPTU3BI €€
Ka4uyeCTBa U
KauyeCTBa
MCIIO0JIB3YEMOT O
ChIpbS
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ |[He 3naer na Komnerenuuun
MPUMEHSATH OCHOBHBIEMATEMATHIECKHNE METO/IbI Ga3oBoM ypoBHe: He
MaTeMaTUYecKue  (c()OPMHUPOBAHBI
MeHee 3aKOHBI 1 METOJIbI 1 OCYILECTBIISIET
50 ((Hey)IOBJ'leTBOpI/lTeJIbHO»/ o METOAbI N
oo «He 32UTeHO» WCCIICAOBAHUM MaTeMaTUIeCKYIO ocymecraser
ECTECTBEHHBIX HAyK |00pabOTKY aHHBIX, MaTEMATHUECKYIO

JIJI1 pECIICHUA 3aaa4

MOJIYUYCHHBIX B X0A€

00paboTKy TaHHBIX.

He ymeer Ha
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npodeccuoHanbHOM  [pa3pabOTKU MPOAYKIIMK [0230BOM ypOBHe

IeATENLHOCTH 00I1IECTBEHHOT'O paccuuTHIBATH
DKOHOMUYECCKUC U
[MUTAHMS, & TAK)KE
. MOKa3aTelH,
MCCICAOBaHNH 1 TIOJTYYCHHBIE B XOJI€
DKCIEPTHU3bI €€ KAYeCTBA [pa3paboTKi
1 Ka4CCTBa MPOAYKIIUHU

HICIIOJIE3YEMOTO ChIphsi  [COMIECTBEHHOrO
TMMATAHUS, 4 TAKXKC

HCCIIEIOBAHUM U
PKCIEPTU3BI €€
KadyecTBa U
KadyecTBa
HCII0JIb3YEMOTO
CBIpbS

KomnuiekThl 3a1aHUI KOHTPOJILHBIX PadoT 1Jisl 3204HOM GopMbI 00yUeHUs
Nuaukatopsl gocrmwkernus: OITK-2.1.

3aouHas ¢opma OOydyeHMs MpEAroaraeT CaMOCTOSTENbHYI0 paboTy CTyJEeHTa Haja y4eOHBIM
MaTepHaJiOM: MOMCK, aHAJIU3 U OlEHKa HH(OPMAIMH MO0 COACP)KAaHUI0 YYeOHOT0 MaTepualia, pelieHne
3aJjay, BBINOJIHEHUE KOHTPOJBHBIX 3ajaHuil. llepen BBINOJHEHHEM KOHTPOJBHOW pabOThl CTYJEHT
JOJDKEH HM3Y4YHTh COOTBETCTBYIOIIME pa3lenbl Kypca «Beicmias maremaTwka», HCIONb3ys ydeOHBIC
u3nanus, MHTEpHET-pecypChl, NOMOJHUTENBHYIO JUTEpaTypy. CHHCOK PEKOMEHIYEMOW JIMTEpaTypbl
IIPUBE/IEH B METOAMYECKUX yKa3aHUsX. CTyIEeHT MOXET HMCIOJIb30BaTh TAK)KE YUEOHUKU U yueOHbIE
nocoOusi, He BKJIIOUYEHHbIE B JAaHHBIHM CIIUCOK, €CIM 3TU MTOCOOUs COlepKaT COOTBETCTBYIOIIME pa3eibl
yuebHoro kypca. OmHaKo, B ciIy4ae BO3HHKHOBEHHS 3aTPyJHEHHH IPU CAMOCTOATEIBHOM H3Y4YECHUH
Matepuaia, CTyJeHT MOKET 0OpaTUThCS K MPENoAaBaTelIto 1Jisl MOJIYYEeHUsl YCTHON KOHCYIbTAllUH.

CTyneHThI-3a04YHUKH, OOydJaroniyecss Mo HarpaBieHuto noarotoBku 19.03.04 TexHomorus
OPOAYKIMM W OpraHu3aius OOILIECTBEHHOIO IMHMTaHUS HaNpaBICHHOCTb (MPOQHIIb) MPOrpaMMbl
«TexHOJorus U OpraHu3alus PecTOPaHHOTO OM3HECa» B COOTBETCTBMM C Y4YEOHBIM IUIAHOM H3Yy4aroT
Kypc «Bpiciieif MaTeMaTHKU» B TE€UEHHE JBYX CEMECTPOB NEPBOro roja OOy4YEeHHs U BBINOJHSIOT JIBE
KOHTPOJIbHBIE Pa0OTHI.

[Tpy BBIMOJTHEHUU KOHTPOJIBHON pabOThl CTYIAEHT JTOJKEH PYKOBOJCTBOBATHCS CIEAYIOUIMMHU
YKa3aHUSAMU:

1. KontponbHas paboTa BBINOJHIETCS B OTAEIbHOM TETpagu B KIETKY, Ha TUTYJIBHOM JIHMCTE
KOTOpOU JOJKHBI OBITH SICHO HAlMCaHbl (amuiivsg CTYAEHTAa, €ro MHULUANbI, HOJHBIA mudp, Kypc,
CIELMAIBHOCTb.

2. 3agauu cienyeT pacroiaraTh B MOPsAKE HOMEPOB, YKa3aHHBIX B 3aAaHusX. [lepen pemennem
3aJ1a4M HaJ0 MOJIHOCTBIO IIEPENUCATh €€ YCIOBHE.

3. Xoa pemieHHs KaXI0H 3aJaud CTYAEHT 00s3aH OQOPMHUTH AaKKypaTHO, B IOJIHOM
COOTBETCTBUM C MOPSAKOM pEIICHUsS TUINWYHOM 3aJaud, IPUBEIECHHOW B JAaHHBIX METOIUYECKHUX
YKa3aHMSIX.

5. KoHTponbHas paboTa BBIIOIHIETCS CAMOCTOSITENBHO.

6. B ciyuyae He3aueTa 0 KOHTPOJIBHOM padoTe CTyAEHT 0053aH B KpaT4alIlIui CPOK UCIPABUTH
BCE OTMEUEHHBIE OMUOKHU U MPETOCTaBUTh pab0Ty Ha OBTOPHYIO IPOBEPKY.

7. CTylIeHT BBINOJHSET TOT BapUaHT, KOTOPHIM COBMajaeT ¢ mocieAaHei uudpoit ero Homepa
3a4eTHOM KHIXKU repe OykBoii B, miudpa Honb cootBercTBYyeT 10 BapuaHry.

Konrposabnas padora Nel no pasaeiny «AHAJIUTHYECKAS TeOMETPUS U JIMHEHHAs

ajareopa»
BapuaHTbl KOHTPOJILHBIX 3aaHUI
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1-10. dana cucrema TUHEHHBIX ypaBHEHUH. J[oka3aTh ee COBMECTHOCTb M PEIIUTH JABYMs CIIOCOOAMMU:
MetrogoM Kpamepa; cpeiacTBamMum MaTpuyHOIO HCUMCIeHHs; MeTtogoM [aycca; merogom JKopmana-

l"aycca.

5xq +8x, —x3 =7,
1. <2x; -3x, +2x5 =9,
Xy +2X, +3x45 =1.
X1+ Xy + X3 =1,
3. 4x; —4x, —2x4 =7,
5%, —3x, +6x5 =14.
X1 +X, —X3 =4,

5. 04x;-3x, +Xx53 =3,
2X; +Xy —X3 =-5.
X1 +2X, +X53 =4,
7. 43x; —5x, +3x5 =1,
22X, +7x, —x3 =8.
3Xq +4x%, +2x5 =4,
9. 42x; —4x, —3x5 =17,
X, +5%, + X3 = 6.

4%, —3x, +2x3 =9,
2. 42x, +5x, —3x5 =4,
5%, +6x, —2x5 =18.
X1 +Xy —Xg =1,

4. 18x; +3x, —6x5 =2,
4%, +X, —3x45 =3.
X, —4x, —2%x45 =-3,
6. {3x; + X, + X3 =5,
3x, —5x, —6x5 =-9.
X1 —2X, +3x3 =6,
8. 12x; +3x, —4x4 =20,
3x, —2x, —5x5 =6.

Xl +X2 _X3 :4,
10.

4Xl _3X2 +X3 = _3,
2X1 +X2 _5X3 = 9.

11-20. Manbl koopauHaThl BepiiuH mupamMuabl A1A2AzA4. CpencTBaMu BEKTOPHOW anreOpbl HANTH:

uMHY pebpa  Ai1Az; yron mexay peOpamu  AiA»

nmupamMubl.

11, A4,2,5),  A20,7,2),  As30,2,7),
12, Ai(4,4,10), A2(4,10,2), As(2,8,4),
13, A1(4,6,5),  A26,9,4), A2 10,10),
14.  A43,5.4), A«8,7,4),  As5,10,4),
15.  Ai(10,6,6), Ax(-2,8,2), As(6,8,9),
16. Ai(1,8,2), Ax526), As{5,7,4),
17.  A46,6,5),  Ax4,9,5),  As46,11),
18, AL7,2,2), A5,7,7), As5,3,1),
19.  Au8,6,4),  Ax10,5,5), As,6,8),
20.  Ai7,7.3), Ax6,58), As3,5,8),

21-30. JlaHBbl BepIIMHBI TPEYroJbHUKA

u  Ai1Ag; mwiomans rpaHd  Ai1A2Asz; 00beM

Ad(1, 5, 0).
A4(9, 6, 4).
A4«(7,5,9).
A4(4,7, 8).
Au(7, 10, 3).
As(4, 10, 9).
A4(6, 9, 3).
A«(2,3,7).
A4(8, 10, 7).
A48, 4, 1).

ABC. Haiitu: ypaBHeHHE CTOpOH; aIuHYy cTOpoHbl BC;

YPaBHEHUE BBICOTHI, ONYIIEHHON U3 BEpIIMHBI A; muomans TpeyronbHuka ABC; cuctemy HEpaBEHCTB,

onpeaensomux TpeyroiabHuk ABC.

21, A (2;-1), B (-2; -2), C(3;4).
22.  A(12;0), B (18; 8), C (0; 5).
23.  A(-2;-6), B (-6;-3), C (10; -1).
24, A(8;2), B (14; 10), C(-4;7).
25. A (2;-4), B (-2; -1), C(14; 1).
26. A (2;-1), B (8;7), C (-10; 4).
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27. A (5;-3), B (1; 0), C (17;2).

28. A (14;-6), B (20; 2), C (2;-1).
29. A (3;4), B (-1;7), C (15;9).
30.  A(1;-2), B (7; 6), C (-11; 3).

31-40. B tabnuue npuBeaeHbl KO3QPHUIUEHTH MPSMBIX 3aTpaT U KOHEYHAsl POIYKIIHS OTpacieil Ha
IUTAaHOBBIN TIEPHOJ, YCII. JCH.CI.

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

Haiitu:
1. nmnaHoOBBIE OOBEMBI BAJIOBOHM MPOAYKIIMU OTpaciield, MEKOTPACIICBBIC TTIOCTABKH, YUCTYIO
MPOIYKIIMIO OTpaciieit;
2. HEOOXOJHMMBIN 00BEM BaJIOBOTO BBITyCKA KAXKIOW OTPACIIH, €CITH KOHEYHOE OTpedIeHue
HPOIYKIIUH CEILCKOTO X03s1iicTBa yBeanuuTcs Ha K%, a mpombliieHHocTH Ha 1%.

a b c d t f k I
31 0,1 0,3 0,55 0,1 100 400 10 30
32 0,3 0,5 0,25 0,25 200 300 20 35
33 0,4 0,25 0,5 0,4 300 200 30 40
34 0,5 0,15 0,3 0,25 400 100 40 45
35 0,45 0,1 0,25 0,5 500 200 45 40
36 0,25 0,4 0,1 0,3 400 300 35 35
37 0,15 0,55 0,55 0,15 300 400 25 30
38 0,55 0,35 0,15 0,15 200 500 15 25
39 0,35 0,15 0,1 0,45 100 400 5 20
40 0,6 0,1 0,25 0,3 200 300 10 15

o d f o
41-50. CtpyKkTypHast MaTpulla TOPTOBIH JIBYX CTpaH UMEET CIEAYIOUINNA BU: A :[e g]' Haiitu

OI0JKEThI 3TUX CTPaH, yIOBIETBOPSIOIINE YCIOBUIO COATaHCUPOBAHHOCTH O€3/1e(PUIIUTHOM TOProBIn
npu x +X,=h.

d e f g h
41 0,2 0,8 0,6 0,4 800
42 0,3 0,7 0,2 0,8 900
43 0,1 0,9 0,4 0,6 700
44 0,8 0,2 0,3 0,7 600
45 0,4 0,6 0,2 0,8 200
46 0,3 0,7 0,1 0,9 500
47 0,7 0,3 0,9 0,1 400
48 0,1 0,9 0,3 0,7 300
49 0,7 0,3 0,8 0,2 650
50 0,2 0,8 0,4 0,6 750




KonTposbHas padora Ne2 mo pasneay «MaremaTu4ecKuidi aHAJIN3»

BapuaHTbl KOHTPOJILHBIX 32IaHU I

1-10. He nmpumensis mpaBuio Jlonurans, HAWTH npeaensl GyHKINHN.

1. a) lim —==;
) 2

3x4+x2—6_
oo 2x* —x+1 "’

2x2 +6X-5

4.a) lim ==
x>n 5x2 —x+1 "’

5X* + X +3

5. a) I|m4—;
x>0 X* 12X +1

5x% —3x +1

6.a) l Im—;6

o 3% + X5

7.a) lim

oo x* 43
6x* —2x* + X
g a) lim . — X *X
xoo 3x* +3x2 +2

9.a) lim
@ Qx> +2x2 +5°

10. a) lim
xon X3 4 x—2

8x° —3x* +9

X -2x*+2

2x° + %% +3

6) lim

X—7

x—>0

) im ——

x—3

JFJ_

o 1-cosx. _ (x+5)*
6) lim . r) lim| —=
x—0 an 5x X—>00 X
V2+X-3 1-C0S8X _(x=2)""
— im———; 1) lim :
X—7 x-01—Ccos4x rue
_ lOX2 x—3
6) lim —2-YX_ . 4 lim ) Iim[5X+1
x>43—42x+1 x>01—COSX | xoo|  5X
1—+1-x? COSX —COS® X 2
6) im=~——————; ) lim———— ;) Iim[“—xj .
x—0 X x—0 X X—>0 X
\/1+3X J1- 2X 1—-cos6x _ (3-4x)
; B) lim =——=; 1) lim .
X+ Xx? >01-C0s2X~ ~ xon\ —
tg?
\/2x—1—«/— 95 _ (3x—2)™"
;B) lim —=; ) lim :
x>0 ¥ X—>o0 3
. J1+3x J2x+6 : e
5) lim B) lim 9% 1 Iim(5X+3j
x5 2x% —5X x>01—Cos x>l - 5X
\/1+3x 1 1-cos4x . ( X j
im| — | .
HO X2 +x° -0 2x-tg2 x>\ 1+ X
. X2 +4x+3 . 19’3 7
6) lim ———; ) i g r) Ilm( 3) :
x—-1 X =1 x>0 10X X—>o0 X
5) lim . 8) lim " 3x : ) Iim(zx +1]
x-1 X - x=0  BX x>\ 2X

11-20. Haiitu Touku pa3pbiBa (DYHKIMH, €CIIM OHU CYLIECTBYIOT, CKaYOK (DYHKIHMH B KaKIOH
TOYKE pa3pbiBa U MOCTPOUTH TpadHK.

X +4, X < -1, X+2, X <=2,

11. f(x)= x?+2, —1<x<1, 12 f(x)= x2+1, -2<x<2,
2x, x >1. —-X+3, X >2.
- X, x <0, COS X, x <0,

13, fx)={-(x-1?% 0<x<2, 14  fx)={x*+1, 0<x<l,
X —3, X > 2. X, x>1.
15. -X, X <0, 16. —X, X <0,
f(x)=4 x?, 0<x<2, f(x)=<sinx, O0<x<m,
X+1, X > 2. X —2, X > T.
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17.

19.

—(x+1), x < -1, _XZ, X <0,
fe)=1x+D% —1<x<0, 18 ¢y i 0<x<n/a,
X, x>0. 2,  x>m/4.
—2x, x <0, —2x, x <0,
fx)={x2+1, 0<x<2, 20. fx)={x, 0<x<4,
2, X > 2. 3, X >4,
21-30. HaiiT mpon3BOIHBIC g_y JAHHBIX (DYHKITHI.
X
a) y=(1+¥xJ, 6) y=x"sin3x,
21.
B) Y=Incos4x, r) y=a® —e*.
22. a) y= [2ia’ 6) y =cos 2x —2sin?3x,
B) y—I a® —x? r) y=arccos v1-4x .
y=In— 2!
a®+x
a) y=(2x+3x%°, 0) y=1t93x—tgx+x,
23. 3
B) y=In xzz’ r) y = 2arcsin Vx3 .
1-x
3
_ 2 X
24, a) y=x+3x 3’ 0) y=-3cosx-ctgx ,
1+x 2x
B :InW/—, r) y=actg—-;.
)y 1-x ) 1-x?
N—ax _sinx
25. a) y= 2 % TS
B) y:In(x+ /x2+a), r) y=sin*x+cos*x.
a) y=+ax>+3, 5) y= sin X
26. 2cos’x
X _ 2x
B) y=In 2e , r) y=arctg e .
e’ +1
a) y=vx+vx , 6) y=cos’x—-2Incosx,
27.
B) y =In(ax® +bx +c), r) y=arccos%X-
1+X 6 _ 1+sin2x
28. 2) yz,ll_x ’ ) Y1 sin2x’
B) y=e"Inx, r) y=3arctg§.
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29.

30.

10

a) )FW ,

B) y=In*sin2x,

a) y=23(2-x%?,

B) y=x(-hx),

3
r)y= (arcsin éj .

6) y=(esinx _1)3’

r) y=2ar(‘sin£.
X

31-40. UccnenoBarh MeTosiaMu 1udPepeHIHATIBHOTO HCUUCICHUS (DYHKIIMHA U IIOCTPOUTD IPauKH.

31.

33.

35.

37.

39.

41-50. Haiitu:

y=x°%-3x*+3x%-5:
y=(2x%) [ (x*-4);

2 1/x.
y=X"€"",

y=30c+2” Y007

y =X+ 2arcctg X ;

32.

34

36

w

8

40.

y=3x -¥x+1;
y=x+In(x?-1);
y=(@x*-x*)/5;

y=sin* x+cos* x

y=0%/(x*-1).

a) HauOoJjblllee W HaUMEHbIIEe 3HAYCHUs QYHKUUH B 3aMKHYTOH

OTpaHUYEHHOU 33JaHHBIMU JIMHUSAMH; 0) SKCTPEMYMBI (DYHKITHH.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

z=x’+y? —xy +x+y,
z=x>—xy+y’ —4x,
z:x3+8y3—6xy,
Z:xy2+4xy+4x—8,
z=x>-3x%y+3y+5,

7 =4x? +9y® —4x+6y+3,
z=x3+y> -3xy,
z2=x*+3y* +x-y,
z=x3+y®—9xy +27,

z=xy (4-x-Y),

x=0, y=0, x+y=-3.

x=0, y=0, 2x+3y—12=0.

x=1 y=1 x+y=1
O0<x<4, 0<sy<A4.

Xx=1 y=0, Xx+y=6.

51-60. Pemuts nuddepeHuanbHble ypaBHEHUS.

51.

y-Xy'=X+Yyy'.

52.

ydy+(x—2y)dx =0,

obnacty,
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53.  ydx+(2+/xy —x)dy=0. 54. Yy -y ctgx=sin X,
55.  x’y’y'+xyd=1. 56. y'-y=e*.
57.  (x*+Dy'+4xy =3. 58. y+y=x.ly.

59. cosydx=(x+2cosy)sinydy 60. xdy-ydx=ydy.

61-70. HaliTn 0651aCTh CXOJIMMOCTH PSIIOB.

“ (x—2)" < (x—1)"
61. Zl g 62. Zl -
i n_S(X_S)n i (n +1)5 x"
63 ~ 5n " 64 —~ 2n+1 '
(x+2)" o (3x+4)"
65. 2 66. nz_;B”(nM)
2 n2(x-3)" - (x=4)"
67. Zl el 68. Zl el

(x-2)" 0 _(x)
69. Z(Zn Wik 0. 2 (2}

71-80. Haiitu pemenue 3agaun Koy 1 mOCTPOUTH COOTBETCTBYIONIYIO HHTETPATBHYIO KPUBYIO.

7. Y'=y+1 y=(0)=1 72. y=-y+1 y=(0)=-3
73. Y=y+1 y=(0)=-2.74 y=y+2, y=(0)=5
75. Y=y+1,, y=0=2 76 Yy =2y+1 y=(0)=-2

77. y=y+1 y=(-1)=2.78 Vy=2y-2, y=@Q)=2
79. Y =2y+l y=@Q)=Llg0. Yy =5-7, y=(0)=-

Kputepun onenkm :
- 3aYTEHO -BBICTABIIIETCS 00YyJaIOLIEMYCsl, €CIIM KOHTPOJIbHAsI pellieHa B TOJTHOM o0beMe 0e3 OIHO0K U
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- He 324YTEHO - BBICTABIISIETCS] 00YJaroIIEeMyCsl, €CII KOHTPOJIbHAS pellieHa He B TIOJTHOM 00BeMeE
HE pellieHa, WK IPU PEIIeHUH JTOMYIIEHbI TPyObIe OHOKY (coomeemcmeue unoukamopy OITK-2.1.)
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