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OIHEHOYHBIE MATEPHUAJIbBI

1o yuyeOHoii JucHMILIMHe Briciias MmaTeMaTrka

NEPEYEHb KOMIIETEHIUI C YKAZAHUEM PE3YJIbTATOB OBYUEHUA
N 3TAIIOB UX ®POPMHUPOBAHMA 110 JUCHHUIIJIMHE

dopmupyemMble HNHaukaTopbl A0CTHKEHUS HauMenopanme
KOMIIETeHIIUH KOMIIeTeH UM Pe3yabTarhl 00yueHust KOHTDOMMDYEMBIX
(Ko ¥ HAMMEHOBaHWE (Ko 1 HAaMMEHOBAHUE (3HaHwsI, yMEHMs) a3 pe.]IOBp z Tem
KOMITETEHITHH ) HMHIUKATOPA) pasi
OIIK-2. Cniocoben OIIK-2.1. IIpumensier OIIK-2.1. 3-1. 3naer Pasoen 1.
TIPUMEHSATh MaTeMaTHYeCcKHe MATEMATHYECKHE METO/IbI AHA/THTHYECKAA
00pabOTKA JaHHBIX T'EOMETPHA 1
OCHOBHBIC 3aKOHBI 1 | METOJIBI M v
METOIBI OCVIIICCTRIISCT IOJIyYEHHBIX B IIpOLECCE JINHENHAA AJI'EBPA
A\ 5 ym J1 pa3pabOTKH MPOXYKIHH 1 Tema 1. DneMeHTHI
HCCIIeI0BAaHUI MaTeMaTHYECKYIO OCYIIeCTBIEeHHST nuHelHOl anreGpbl
€CTECTBEHHBIX HAYK | 00pabOTKY JIaHHBIX, JIeATETHHOCTH NPEANpHUATHs | 16Ma 2. DIEMEHTHI
JUIS PEUICHUS 3a7]ad | TIOJYYCHHBIX B XOJIE 0OILIECTBEHHOT' O BEKTOPHOH ayreOpe!
< Tema 3. DnemMeHThI
po(eCcCHOHANLHOM | pa3pa0dOTKK MPOTYKIIUN | ITUTAHUS 9
AHAJTUTUICCKOU T€OMETPUHU
JeSITeIbHOCTH OO0I1IECTBEHHOTO OIIK-2.1. V-1. YMeeT | pusoen 2.
MUTAHUS, a TAKKE HCIIOJIL30BaTh MATEMATHYECKUH
HCCIEI0BAHUN U MaTeMaTU4eCKUe AHAJIN3
IKCIEPTHU3HI €e METO/IBI TIPU Tema 4. Snemenor
MaTEMAaTHYICCKOI'O aHaJIn3a
KavecTBa M KayecTBa IJIAHUPOBAHUHU Tema 5
WCIIOB3YEMOTO CHIPhS | TEXHOJIOTMYECKHX TinddepentmansHoe
MIPOIIECCOB Pa3pabOTKU | ucuucieHue GYHKIUHU OHOM
OUIIEBOM MPOAYKLIHUU U [IePEMEHHOM
OCYILECTBIIEHHS Tema 6. OCHOBHBIE TEOPEMBI
JIESATENILHOCTH MPEIPUSTHSI AuddepeHInanbHOro
00IIECTBEHHOTO HCHHCICHIA
THTAHS Tema 7. UccnenoBanue

(bYHKIMH C TOMOUIBIO
MIPOM3BOIHBIX

Tema 8. IuddepenimansHoe
ucumcienue QyHKINH
HECKOJIBKUX TTEPEMEHHBIX
Tema 9. UnTerpansHoe
ncumciaeHue QyHKINMH OJHOH
[epEeMEHHOI

Tema 10.
JuddepenunanbHble
ypaBHEHHS

Tema 11.
ITocnenoBarensHOCTH U
psizibl

METOANUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOILINE JTAIIbI

®OPMUPOBAHUS KOMIIETEHIIUIA

Ilepeyenb y4eOHbIX 32 JaHUI HA aYAUTOPHBIX 3aAHATHAX



Bonpoch! 1Jis1 npoBeaeHHsT ONPOca HA 3aHATHIAX
Nuaukaropsl goctuxkenus: OITK-2.1.
Pazoen 1. AHAJIUTHYECKAS TEOMETPHA H TIHHEHHAA AJITEBPA

Tema 1. djieMeHTHI JIMHEHHON aJTredpbI
ManI/IHBI, OCHOBHBIC ITOHATHS.

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

OO6parHas maTpuiia.

©oo Nk wdPE

Crioco0b1 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 TMHEWHBIX YpaBHEHUI, OCHOBHBIE TIOHSTHS.

14. Pemenue cucteM JIMHEHHBIX ypaBHEHUH ¢ momoIisio Gopmyir Kpamepa.
15. Pemienue cucreM JIMHEHHBIX ypaBHEHUH C TIOMOIIBI0 0OpAaTHON MaTpPHULIbI.
16. Pemenue crucrem JinHEHHBIX ypaBHeHUH . Teopema Kponekepa — Kamermmm.
17. Pemenue cucreM MHENWHBIX ypaBHeHu. Meton ["aycca.

18. Pemienue TMHEWHBIX OAHOPOIHBIX CUCTEM YpaBHEHMH.

Tema 2. DiieMeHTBI BEKTOPHOI ajredpbl
BeKTOpBI OCHOBHBIC ITOHATHA.

Bekrops!l 1 TMHENHBIE ONIEpaliuy HaJ HUMH.

ITpoekiust BEKTOpa Ha OCh.

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

CkansipHO€E MPOU3BENECHNUE BEKTOPOB U €TI0 CBOWCTBA.
BeIpaxeHue CKalsipHOTro IPOU3BEAEHUE Yepe3 KOOPAUHATHI.

© oo Nk owdPE

[IpunoxeHns CKaJsIpHOTO TPOU3BEICHUS.

[EN
o

. Onpenenenre BEKTOPHOTO TPOU3BEICHUS.

[EEY
[EEN

. BektopHOe npou3BeieHue 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 MMPOU3BCACHUS YCPEC3 KOOPANHATHI.
. HCKOTOpLIC MPUIIOKCHUA CMCITAHHOT'O IIPOU3BCACHU .
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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JIuHelHO 3aBHCUMBIE U TMHENHO HE3aBUCHMbIE CUCTEMBI BEKTOPOB.
OproroHanbHas cucTeMa BEKTOPOB.

basuc npocrpancTsa.

PasnoxxeHue BekTopa 1o Npou3BOJILHOMY 0a3ucy.

CoOcTBeHHBIE 3HAUCHHE U COOCTBEHHBIC BEKTOPHI MATPHIIBI.
[TpuBeneHne KBaapaTHON MaTPULIbI K JUarOHAIbHOMY BHUJY.
OproroHanbHble U CUMMETPUYECKHE MATPHILIbI.

KBanpatnunslie GopMbl.

[TpuBenenue kBaapaTUUHON (HOPMBI K KAHOHUYECKOMY BHJLY.
Onpenenenne NOJ0KHUTEIHHON U OTPULIATEIIEHONW KBaJPATUIHON (POPMBI.

Tema 3. DjieMeHTBI aHATUTHYECKOH reoMeTpUH
JIMHMYU HA TJIOCKOCTH.

OcHOBHBIE IOHATHS JTMHUH.

Pa3znuynble BuAbl ypaBHEHUH NPSMOM HA IIIIOCKOCTH.

[Tpsimast muHUA Ha IIOCKOCTU. PaznuyHble BUBI 3a1a4.

JIuauK BTOpOro nopsika Ha INIOCKOCTH.

OcHoBHbIE IOHATHSA 0011Ie€ YPAaBHEHUSI IMHUSL BTOPOTO MOPSIJIKA.
OKpy’XKHOCTb YpaBHEHHUsI IOHATHS, CBONCTBA.

DJuMIC ypaBHEHUS OHSTHSI, CBOICTBA.

['unep6ona ypaBHEHUs TOHATHS, CBONCTBA.

. ITapaGosia ypaBHEHUs IOHATHS, CBOMCTBA.

. YpaBHEHHE IOBEPXHOCTH U JIMHUU B IIPOCTPAHCTBE.

. OCHOBHbIE NIOHATHA. Y paBHEHUE TUIOCKOCTH B IPOCTPAHCTBE.
. ITnockocTts. OCHOBHBIE 3a1a4H.

. YpaBHeHHe psIMOH B ITpocTpaHcTBe. [onsATHA.

. YpaBHEHUS NMPSAMBIX B pocTpaHcTBe. OCHOBHBIE 33/JaUH.

. IIpsiMas 1 I0CKOCTH B IpocTpaHCTBe. IIanuaTHs.

. IIpsimast 1 ockocTh B ipocTpaHcTBe. OCHOBHBIE 3a/1a4H.

Pazoen 2. MATEMATHYECKHH AHAJIU3
Tema 4. DjaeMeHTbI MATEMATHYECKOT0 AHAJINU3A

Bonpocs! 1J1s1 IpoBeIeHUsI OMpoca:

SoukrwdE

Jatb onpenenenne GyHKIUHU, IPUBECTU MPUMEPHI QYHKIIUIL.
OcCHOBHbBIE XapaKTEPUCTUKU QYHKIUH.

OnemeHTapHble QYHKIUU (TpaQuKn).

[Ipenen ¢pyHkuuu. MeTo sl BBIYUCICHUS ITPEIEIIOB.
HenpepriBHOCTH QyHKITHI.

[Tpumenenue GyHKIHUN B 3KOHOMUKE.

Tema 5. JuddepeHunanbHoe HCHUCIEHHE (PYHKIUM OJHOH NepeMeHHOM

Bomnpocs! 1J1s1 npoBeieHHs ONpoca:

1.

2
3.
4

Jatp onpenenenue npou3BoAHON U Auddepernnana GyHKIUHU, IPUBECTH TPUMEPHI.
MexaHnyecKkuil 1 TeOMETPUYECKHI CMBICI TPOU3BOIHON (PYHKIIUH.

[Tpou3BoiHBIE OOPATHOM, CI0XKHOM, HEIBHOMW, MapaMeTPUUYECKH 3aJaHHON (YHKITUIL.
IIpon3BOHBIE BBICIINX MOPSIKOB.



Tema 6. OcHOBHBIE TeopeMbl AN pepeHIHATBLHOTI0 HCYHCTCHUS

Bonpocs! 1151 IpoBeIeHUsI onpoca:

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

ook wnE

Bonpocs! 1151 IpoBeIeHUsI Onpoca:

1. Dkcrpemymbl GyHKINH.

2. llpumenenune muddepeHuaIbHOTO HMCUNUCICHUS K HUCCICIOBaHHMIO (QYHKIHUA U
MOCTPOCHUIO IPaUKOB (PYHKITHIA.

3. Tlpumenenue nquddepeHnaIbHOTO HCYUCICHNUS B SKOHOMHUKE.

Tewma 8. JuddepenunanbHoe ucHUCTeHHEe (PYHKIIUM HECKOJIbKHUX NMepeMeHHbIX

Bonpocs! 1151 IpoBeeHUsI 0Mpoca:

s E

Jatp onpenenenue QyHKIIUN HECKOJIBKHUX TIEPEMEHHBIX, TPUBECTH MIPHUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (PYHKIIMIA HECKOJIBKUX MEPEMEHHBIX.

[Ipenen pyHKINN HECKOIBKHX MIEPEMEHHBIX.

HernpepbIBHOCTD (YHKIMI HECKOIBKHUX MEPEMEHHBIX.

DKOHOMUYECKHE WILTIOCTPAMK (DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Tema 9. UnTerpasibHoe HcHUC/IeHNe (PYHKIMHU OHOM IepeMeHHO

Bonpocs! 1J1s1 MpoBeIeHHs1 OMpoca:

arONE

Jlatb onpenenenue nepBoodopa3Hol QyHKIMH, IPUBECTH IPUMEPHI.

Heonpenenennslii unTerpai. MHTErpupoBanue myTeM 3aMeHBbI.

Heonpenenennsiii unTerpan. IaTerpupoBanue no-4acTsm.

Heonpenenenuslit uuTerpain. MHTErpupoBaHue TpPUrOHOMETPUUECKUX (DYHKITHHA.
Omnpenenennpii  unterpas. @opmyna Herorona-JleiiOnuma. Metogsl W COCOOBI
MHTETPUPOBAHUS.

DKOHOMHUYECKHE WUTIOCTPAIIUH OIPE/IETIEHHOI0 HHTerpaa.

Tema 10. Inddepenunaibabie ypaBHeHHSA

Bonpocs! 1J1s1 MpoBeeHUs Onpoca:

gD EOGORGDE

Hatb onpenenenue nuddepeHuanIbHOro ypaBHEH!s, TPUBECTH IPUMEPHI.
JuddepenumanpHble ypaBHEHU epBoro nopsjaka. OcHoBHbIE MOHATHA. 3agaun Ko,

JuddepeHunanbHpIX ypaBHEHHH IEPBOTO MOPsIIKA C Pa3AESIOLIMMUCS ePEMEHHBIMU.
Opnnopoaubie quddepeHnnanbHble ypaBHEHUS IEPBOrO MOPSIKA.

Jluneiinoe nuddepeHnmanb HOe ypaBHEHHE TIEPBOTO TOpsiiKa. Y paBHeHUE bepHyn.
JuddepeHnnansubie ypaBHEHUS BBICIINX MOPSIIKOB.

Juddepennmansabie ypaBHEHUS, JOMYCKAIOIINE MOHKEHUS MTOPSIKA.

JluHeiHbIe OJTHOPOIHBIE YPABHEHHUS BTOPOTO MOPSIKA C MOCTOSHHBIME KO3 pHlneHTaMu.
JluHeiHbIe HEOTHOPOIHBIE YPAaBHEHHUSI BTOPOTO MOPSAKA C MOCTOSHHBIME Kod(dpuiineHTamu.
[Tpunoxxenus quddepeHnnaIbHbIX YpaBHEHUH K SKOHOMHUKE.

Tewma 11. ITocsienoBaTeIbHOCTH U PAABI

Bomnpocsl 1J1s1 npoBeieHHs ONpoca:

1.

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



2. TlonoxuTenbHbIC YUCTOBBIC PAABL. CXOAMMOCTh  CyMMa psijia.

w

Heo6xoanMplii 1 10CTaTOYHBIN MPU3HAKU CXOTUMOCTH MOJIOKUTEIBHBIX 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 psix. O6NaCTh CXOAUMOCTH (DYHKIIMOHAIBHOTO PsIJa.

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. llpuMeHeHue CTENEHHBIX PsIIOB B IPUOIMKEHHBIX BBIYMCIICHUSX.

5. IlpumeHeHue psAa0B B SKOHOMHUKE.

Kputepun onenkn (B 6aj1ax):
- 2 Oamna BeICTaBIsIeTCS 00yYaromeMycs, €CIIM OTBET Ha BOIPOC IMPEICTABICH B IOJIHOM o0beMe 0e3
OLIMOOK U HEI0UCTOB (coomeemcmeue unouxamopy OITK-2.1.);

- 1 Gamn BeICTaBIISIETCS OOYYArOMIEMYCs, €CJIM OTBET Ha BOIPOC IMPEICTABJICH B MOJHOM O0BEME, IMPHU
OTBETE JIOMYILCHBI HETOYHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 Oayna BeICTaBIsIETCSl O0yYarOMIEMyCs, €CJIM OTBET Ha BOIPOC MPEICTABICH HE B TIOJHOM 00BEME,
IIPU OTBETE JIOMYLICHBI HE3HAYUTEIILHBIC OIIMOKU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GayutoB BBICTaBIISAETCS OOY4ArOIIEMYCsl, €CIM OTBET HA BOIPOC HE IPEACTAaBIICH, WM IPU OTBETE
JOIYILICHBI TPpyOble OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

3agaHus 1/ TEKylero KOHTPoJIs

PacueTHO-aHATUTHYECKHE 32 JaHUS
HNuaukaropsl nocruxenusi: OIIK-2.1.

Paszoen 1. AHAJINTHYECKAS TEOMETPHS H IMHEHHAA AJITEBPA
Tema 1. DjieMeHTBI JIMHEHHOH aJaredpbl
3agaHus 1719 CaMOCTOAITEIbHOM PadoThI:

Jlana cuctema JMHEMHBIX ypaBHEHUH. Jloka3aTh €€ COBMECTHOCTb W PEUIMTbh JBYMs CIIOCOOaMMU:
MetonoMm Kpamepa; cpenctBaMm MaTpu4HOro McuucieHus; Meronom I'aycca; meromom JKopnana-
l'aycca.

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

Tema 2. D1eMeHThbl BEKTOPHOM aJredpsbl
3agaHus 1715 CaMOCTOSITEIbHON PadoThI:

B tabnuue npuseneHbl K03 GUIMEHTHI MPSIMBIX 3aTpaT U KOHEYHAs MPOAYKLKS OTpacyiell Ha MJIaH OBbIH
NIEPHUOJ, YCII. IE€H.€].

ITorpedJienne .
Koneunsrit
Otpacinb Cenbckoe
[TpoMEbITIIIEeHHOCTH - MPOJTYKT
XO3SIHUCTBO




[TpOMBIIITICHHOCTD a b t
Cenbckoe q f
XO0351UCTBO

IIpousBoacTso

Haiitu:
1. nnaHoBBIE OOBEMBI BAIOBOM MPOAYKIIMU OTpaCiel, MEKOTPACIIEBBIC TTIOCTABKH, YUCTYIO
MPOYKIIMIO OTpaciieid;
2. HEOOXOAMMBIN 00BEM BaJIOBOTO BBIMTyCKA KAXKIOW OTPACIH, €CIIH KOHEYHOE TOTpebiieHue
HPOIYKIIMH CEILCKOTO X03siiicTBa yBeaunuuTcs Ha K%, a mpombiiuienHocTH Ha 1%.

a

b

C

d

t

f

k

0,1

0,3

0,55

0,1

100

400

10

30

Tema 3. Dj1eMeHTbI AHAJIMTUYECKOI reOMeTPHH
3anaHus 1Js1 CaMOCTOATEIbHOI PadoThI:

Hanbl BepuinHbl TpeyroapHuka ABC. Haiitu: ypaBHeHue cropoH; anuHy ctopoHsl BC; ypaBHeHue
BBICOTBI, OIYIIEHHOM W3 BepmiMHbl  A; 1uomans TtpeyroapHuka ABC; cucteMy HEpaBEHCTS,
onpezensomux TpeyroibHuk ABC.

A (2;-1),

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

Pazoen 2. MATEMATHYECKHH AHAJIU3
Tema 4. Di1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A
3ananus AJs1 CaMOCTOSTEIbHOI padoThI:

1. Haiitu oGnacTth onpezaencHus GyHKIUU Y = \/ (2x=5)(4 + x)
2. HaiiguTe 061acTh AOMYCTUMBIX 3HAYCHUH QYHKIINU:

3. f (X): \ }L? —34J9x - x* .Onpenenuth
X_

MHOXECTBO peLeHun HEPABEHCTBA
‘3x2 +5x—1‘ <1.
4, Haiiti MHOeCTBO KopHeil ypaHenus 10x° +7x* —35x° +5x° —4=0.
S. Haiitm wacTHOE IBYX KOMIUIEKCHBIX u4ucen. [loaydyeHHOe YHMCIIO NpeICTaBUTh B

TpI/IFOHOMeTpI/I‘{CCKOﬁ U MOKa3aTeIbHOM CI)OpMaX 3aliuCu U I/I306p331/ITB Ha KOMILIEKCHOM IJIOCKOCTH:

i+1
. P
6. Boeruncnuth (— V3 + I) .
7. HaiiTu Bce 3HaueHUs KOPHS U N300pa3uTh X HA KOMILJIEKCHOM MJIOCKOCTH: 38.

Tema 5. luddepeHunanbHOe HCHUCTAEHHE (PYHKIUM OHOM NepeMeHHOoM
3agaHus 1715 CaMOCTOSITEIbHON PadoThI:

. ( 1 12 )
lim | ———-—
-2 \x+2 x +8

X +4, X < -1,

1. Beruucnuts npenen GyHKIUN

2. Haiit Touku paspeiBa yHKIul f(x)={x>+2, —1<x<I,
2x, x>1.
4x
X2 -1

3. Haiitu obGnacts onpenenenus QyHKINN y =



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

(% —2x—1)x +1)
Borurcnuts mpesen lim
x>1  x* +4x* -5
[TocTpouTh rpadyK, yKasarh XapakTep paspbiBa B TOUKAX Pa3pbiBa, €CJIM TAKUE UMEIOTCSL:
X+1, x<1,

y=4x"+x, 1<x<2-
-2Xx-1, x>2

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

Tema 7. UccsienoBanue (pyHKUMA ¢ TOMOIIBIO POU3BOAHBIX

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

1.

3anmcarh ypaBHEHUE KAacaTeIIbHON K (YHKIIMH B 3aJIAaHHOM TOYKE:
y=(4x-x*)14, x,=2.
Breraucnuth npuOIMmKeHHO ¢ TOMOIbio AuddepeHiyana: Y = Yx, x=1776.
Haiit mpousBoaHyro N-ro mopsaaka: Y = xe™ .
2(3x% + 4x2 —x - 2)
15J1+x
3P+l

y S
BoruncnuTh Npon3BOAHYIO TapaMEeTPUUECKON (QYHKIUU 3
y= sin( j

BbruucnuTh Npon3BOAHYIO CIOKHON (QYHKIMU Y =

t—+t
3

. 16 — x?
Haiimure acuMnToThl Tpadguka GyHKIUU Y = x5 1 TOUKH €TO IIEPECeTeH s ¢

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

[TpoBenuTe nosHOE UccaeAoBaHUE (PYHKIIMU U TOCTPOITE ee rpaduk:
3

= x+33/x2 . 2. y=— 2% 3.y = (x2 + 2x)e*.
y Y= ox2) y=( )

Tema 8. IuddepenunanbHoe ucuuciaeHue GyHKIMU HECKOJIbKUX MepeMeHHbIX

3agaHus 1719 CaMOCTOAITEIbHOM PadoThI:

Haiit yacTHbIe MPOU3BOIHBIE QYHKIIUUA Z =Xy (4—X—Y)

Haiiti KpuTHYeCKHrEe TOYKH (YHKIUM z = x> + 8y’ —6xy , OIIPEACIUTH XapakTep SKCTPEMyMa B
HUX.

Haiitn HauGombluee U HauMeHblIee 3HAUYCHHE PYHKUMU z=x’+y’ —xy+X+y B 3aJaHHOM
obmacti: x=0, y=0, x+y=-3.

Jns ¢ynxiuu nonesHoct U = X*°y®® mocTpouts rpaaueHT-BekTop B Touke M(4;1).

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

Tema 9. UHTerpanbHoe ucuuciaeHue GyHKIUNH OHOM NepeMeHHOoM

3agaHus A9 caMOCTOSITeIbHON padoThI:

1.

Brluncnute miomas GUrypsl, OrpaHHUeHHOM THHAAME y=X>+4X, y=x+4.



How

el A o

o

=

X
Brluncnure HeonpeaeneHHblii HHTErpall J.(Z cosx+e” — —de .

Jx

Brruucnute HeonpeeieHHbI HHTerpai (MHTErPUPOBAHUE TIO-YaCTSIM)
Haiitu npupoct kanurana npeaupuaTis Ha JaHHOM IPOMEXYTKE BPEMEHHU, €CIIM CKOPOCTh

I xe**dx

o . afsb
W3MEHEHUS WHBECTULIUN UMEET CIIEAYIOIUU BUM: | (t) =cVt + d ,a<t< .
Pacnpenenenue ngoxoma B HEKOTOPOM  CTpaHe ompeaeisiercs KpuBod JlopeHua:

2
y=ax +bx . Kakyto wacte moxona monydaroT ¢ % HamOojee HU3KO OIIauhBaeMOTO

Hacenenus? Ilocuntarh KOI(PPUIMECHT HEPABHOMEPHOCTH paclpeieiicHus COBOKYITHOT'O
noxona, eciim a=0,87, 8=0,13, c=12.

Tewma 10. Inddepennuaibibie ypaBHeHUs
3amaHus AJ151 CAMOCTOATEILHON padoThI:

Pemmts 3anauy Komm y’=2y+1, y(3)=I.

2 2,0 _ '
Haiinute obmee permenne quddepeHIHATEHOTO YPABHCHHS y Xy =Xy

1 _ *)(2
Haiinure yactHoe perienue quddepeHnaIbHOr0 ypaBHEHUS y+2xy=xe"

Pemmutes muddepenmanbaoe ypaBHEHHE cos Y dx = (X +2¢0s y) sin y dy
f 4x

Pemennem muddepeHnaabsHOro ypaBHEHUS - " SBJIAETCS CEMENCTBO (PYHKIHIA. ..

XV +xy =y

Pemnre ypaBHenue = ¢ d
(2x +1)dy +y'dx =0

Pemnre ypaBHeHHE

dp

DyYHKIUK CTIpoca U MpeIoKeHHs Ha HeKOTOphIil ToBap uMerot Bua ( =50—2p — 4d— u

s=70+2p-— 5d—i). HaiiguTe: 3aBHCHMOCTH PAaBHOBECHOHW IEHBI OT BPEMEHH, €CIIH

P =10 B moment Bpemenn t =0

1t r_ _

Pemmts quddepeHimansHoe ypaBHeHue +y—2y=0,

Haiitu oOmee pemenune au@@epeHunanbHOr0 YpaBHEHMSI, BBIIOJHUTH  POBEPKY

y—d4y'=0

CocTaBUTh XapaKTEpPUCTHUYECKOE YpaBHEHHE M HailTu obiee pemieHue audQepeHnnaibHOro
i f —

YpaBHEHMUS yray'ty= D.

Pemnth OJTHOPOJIHOE g depeHImaIbLHoe ypaBHEHUE BTOpPOTO nopsiKa

P =2y 10y =0

Haiitu yactHoe pemienue nuddepeHInalbHOr0 ypaBHEHHs, YOBIETBOPSIONIEE HaYaTIbHbIM

YCIOBHSIM »(0) :1, »0= 2, yi—dy=0

Tema 11. ITocsienoBaTeIbHOCTH U PAABI

3agaHus 1715 CaMOCTOSITEIbHON PadoThI:

1.

S n5 .
Omnpenenure xapakTep CXOAUMOCTH 3HAKOUEPEYIOIIETocs psaa Z o (-5)".
n=1

10



o 5
2. Jloka3aTh CXOIMMOCTH psijia 1Mo npu3Haky Jlamambepa Z (n ;1)
n=1
s @G
= 4"

3. Jlokaszatb cX0AMMOCTS psifa 1o npusHaky Komm

n
4. Jloka3aTb CXOJUMOCTH Psi/ia IO UHTErPaIbHOMY IIPU3HAKY Z —1
n+

5. HccnenoBarb cXoAMMOCTD psijia Z 320"
n=1

i n?(x-3)"
(n* +1)2
Onpez[eJmTe 06J‘IaCTB CXOOAUMOCTH CTCIICHHOT' O pAaaa n=1

Pasnosxkute GpyHkuuo y = 2e** —4x B psan Teisiopa B OKPECTHOCTH TOUKH X=1.

+1 2
T _x

Paznoxure pynkumo y = 2e —4x B psax MakiopeHna.

x+1

M w e

OneHuTe OCTAaTOYHBIA 4YIEH psAga MpPU PA3NIOKEHHH (PYHKIUU y = 2e ?_4x B pan

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

Kputepun onenkn (B 6a/1ax):
- 2 Oamna BBICTABIAETCA OOYydYarolIeMycs, €Clid 3aJaHHe PEIICHO B MOJHOM o0beme 0e3 OomuboK u
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- 1 Gaynm BBICTaBISETCS OOyYarOMIEMYCs, €CIHM 3a/JlaHhe PEHICHO B IOJTHOM OOBbEMe, NpPH PEHICHUU
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 0,5 Gasuta BeicTaBnsieTcss 00y4aroUIeMycs, €CIIU 3aJaHue PEIICHO HE B MOJHOM 00beMe, IPU PEeLICHUH
JONYIIEHbI HE3HAYUTEIbHBIC OLIHOKHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BbeICTaBIsieTCS O0yYaromIeMycs, €CIM 3a/laHue HE PEUIeHO, WM MPH PELIEHUH JOIMYIIEHbI
rpyOblie OMHOKU (coomeemcmeue unouxamopy OITK-2.1.)

KommnuiexkTsl 3aiaHnii 1151 KOHTPOJIBHBIX padoT
Nuauxarops! nocruxenusi: OINK-2.1.
Tema . DyHKIMH OAHOM NEeHCTBUTEIbHON NEPEMEHHOM.

Bapmnanr 1
1. He npumensis npaBuio JlonuTans, HallTH npeaensl GyHKINH.

2) lim 1-2x 6)I J1+X \/ ) lim 1-cosX ) i (x:5j

x>0 3X — x—0 x—0 5 X—>00
2. Haiiti TO4YkH pa3pbiBa q)yHKHI/II/I, €CIIM OHHU CYIIECTBYIOT, CKa4OK (PYHKIMHA B KaXKIOW TOYKE
paspbiBa U MOCTPOUTH TPAPUK.

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

Bapmuanr 2
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1. He npumenss npasuio Jlonurans, HalTH TIpeaebl GyHKITAN.

3 2x+1
.o xT+1 . A2+x-3 . 1-cos8x . [X=2
) lim——; 0) lim———; B) im——; 1) lim| — .
x20 2x° +1 x->7  X—=7 x>01—Ccos4x x»ol X
2. Haiitu Touku paspbiBa (YHKUUHU, €CIM OHU CYIIECTBYIOT, CKAQUOK (DYHKIIMM B KaXKJIOW TOYKE
pas3pbiBa U HOCTPOUTH I'paduK.

=
5

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

Kpurepun onenkn (B 6a/1ax):

- 8 0ayUIOB BBICTABIISIETCS O0YJArOIIIEMYCsI, €CJIM KOHTPOJIbHAS peIlicHa B IMTOJTHOM 00beMe 0e3 OIMO0K 1
HeZ04YeToB (ITyHKTHI HOMepa | oneHuBatorcs B 1 6an, myHKTH HOMepa 2 — B 2 Oanna) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 6aNIOB BHICTABIIAETCS 00YYaIOIIEMYCsl, €CIM KOHTPOJIbHAS pellieHa B TIOJTHOM 00beMe, MPU PelIeHUN
JONYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 4 Oaya BBICTABISCTCS OOyYarOIIeMycCs, €ClIM KOHTPOJbHAs pelieHa He B moiHoM oObeMe (50%
paboThl BBIMOJHEHO), MpPH PEIICHWH JOMYIICHbl HE3HAUUTEIbHbIE OLIMOKU (coomeemcmeue
unouxkamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIONMIEMYCS, €CIIM KOHTpPOJIbHAs HE pelleHa, WM MPH pEIIeHUH
JOIYIICHBI TPpyOble OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . lu¢ppepeHunaibHOe HCHHCTIeHHEe PYHKIMM OJHON NepeMeHHOi.
BapuanTt 1

. d .
1. Haiitu npousBoaHbBIC d—y JAHHBIX (YHKITHA.
X

2

a) y:(1+§/;)3, 6) y=x%sin3x, B) y=Incosdx, T) y=a* —e™* .
2. 3ammcarh ypaBHEHHe KacaTelbHOH K (yHKIHH B 3a1aHHo# Touke: f(X) = (4x —x?)/4, x,=2.

3. HUccrnenoBats meromamu mudGepeHIHaTbHOr0 UCUUCIEHHsST (PYHKIMIO W TOCTPOUTH Tpaduk.
y=x°%-3x*+3x?-5

Bapuanr 2
. d o
1. Haiitu npou3BoHbIE d_y JAHHBIX (YHKLUH.
X
sinx

3
- 2_ X - —a- _
a) y=Xx+3x —7,6)y_—3cosx~ctgx,B)y_eXlnx,r) y= >

2cos” X

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

3. UccnenoBath Meronamu IudepeHINaIbHOI0 HCYUCICHUS (DYHKIMIO M MOCTPOUTHh Ipaduk.
y=(x% [/ (x*-4).

Kpurepun ouenku (B 6asnax):

- 7 6aI0B BBICTABIISIETCS 00YYAIOLIEMYCsl, €CIIM KOHTPOJIbHAS pelleHa B MOJIHOM o0beMe 0e3 OmnboK 1
Heo4yeToB (MyHKThI HOMepa | oreHuBaroTcs B 1 Oamr, Homep 2 — B 1 Gamr, Homep 3 — B 2 Oasuia)
(coomeemcmeue unouxamopy OITK-2.1.);

- 5 0aiyIoB BHICTABIsIETCs 00yYaroIeMycs, €ClIM KOHTPOJIbHAS PelIeHa B IIOJHOM 00beMe, TPU PEeLIeHUN
JIOTYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

12



- 3 Oamna BbICTaBIsETCS 00ydaroIIeMycsi, €ClM KOHTpOJbHas pelieHa He B mojgHoM obbeme (50%
paboThl BBHIMOJTHEHO), MpPH PEIICHWH JOMYIICHBl HE3HAUYUTEIbHBIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OayuIoB BBICTABISICTCS OOYYAIOMIEMYCS, €CIIM KOHTPOJbHAas HE pelleHa, WM TPU PEIICHUU
JIOMYIICHBI TPYObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema . ludppepenunanbHoe ucuncjieHne GyHKUUM MHOTHX MepeMeHHbIX.
Bapuanr 1
1. Haiitu: a) naubonbllee ¥ HauMEHbLIEE 3HAYCHUS QYHKIUU z=Xx’ +y’ —xy +X +y B 3aMKHYTOM

obmactu, orpaHuueHHOW 3amaHHbiMH JimHHIMH X =0, y=0, X+y=-3; 0) skcTpeMymbI

(bYHKI_[I/II/I. Z=x2+y2—xy+x+y.

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

obmactu, orpaHuueHHOM 3amaHHeiMu JmHEHsSMH X =0, y=0, X+y=1; 6) skcrpemymsbI
GyHKuuK z = 4x? +9y® —4x + 6y +3

Kpurepun ouenku (B 0asiax):

- 5 GaJIOB BBICTABIISETCS O0YUAIOMIEMYCsl, €CJIM KOHTPOJIbHAS PellicHa B TIOJTHOM 00beMe 0e3 OmmboK 1
HeZ04YeToB (IyHKT a) olleHuBaeTcs B 3 Oauia, myHKT 0) — B 2 6ania) (coomeemcmeue uHOUKAmMOpy
OIIK-2.1.);

- 3 Gayia BeICTABIIAETCS 0OyUYaAIOMIEMYCs, €CIIH KOHTPOJIbHAS pelleHa B IMOJIHOM 00beMe, IPU PEIICHUH
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 2 Oamna BbICTaBiseTCsl 00ydaroIIeMycsi, €ClIM KOHTPOJbHas pelieHa He B moidHoM obwveme (50%
paboOTBl  BBHIMIOJIHEHO), TPH PEIICHWH JONMYIICHBl HE3HAYHUTEIbHBIC OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OamnoB BbIcTaBIseTCS OOydYarOIIEMyCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU TPH pPelIeHUun
JONYIIEHBI TpyObIe OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . UnTErpanbHoe ucuncjieHue GyHKUMH OAHON NepeMEHHOM.
Bapmuanr 1
1. IIpounTerpupyiiTe MeTOIOM 3aHECEHHUs MOoJ 3HaK auddepeHnnana Uil METOIOM 3aMEHbI

[ e dx
. J I—FE‘:
MePEeMEHHOM:

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

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

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

4. Haiinute UHTErpaj OT IpOOHO-PAIIMOHAIBHON (DYHKIMH:

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

Bapmuanr 2
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1. IlpouHnTEeTpUpYHTE METOIOM 3aHECEHUs MOJ 3HaK AuddepeHaia Wil METOIO0M 3aMEHBI
[ (4x-1)dx
. x'+2
IIEPEMEHHOI:
| 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: -I

Kputepun onenkn (B 6a/1ax):

- 10 GayyoB BICTaBIIsIETCS 00YYAIOIIEMYCS, €CJIM KOHTPOJIbHAS pPEIlieHa B IOJTHOM 00beMme 0e3 omnbok
1 He10ueToB (KaKIbIi HOMEp OllecHHBAeTCs B 2 0asia) (coomeemcmeue unouxkamopy OIIK-2.1.);

- / 6aI0B BBICTABIISETCA 00Y4aIOIIEMYCsl, €CJIM KOHTPOJIbHAS PEllieHa B IIOJHOM 00beMe, IpU PEeLIeHUU
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 GamnoB BbICTaBIsIETCS OOydYarOIIEMycs, €clid KOHTpOJbHasl pelleHa He B moilHoOM oOobeme (50%
paboOTBl  BBHIMIOJIHEHO), TPH PEIICHWH JONMYIICHBl HE3HAYUTEIbHBIC OIIUOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OamnoB BbICTaBIseTCS OOydYarOIIEMYCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU IPH PelIeHUU
JONYIIEHbI rpyObIe OMIMOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . Iupepennnaibubie ypaBHEeHHS NEPBOIo MOPSAKA.

Bapuanr 1
1. Haiinute pemenue quddepernnanbHoro ypasuenus. Pemmre 3agauy Komm. y’=2y+1, y(3)=1.
xy'-y=xtg;
2. Haiinure pemenue quddepeHnaIb-HOr0 ypaBHEHUS X
! X2
Xy =y+—
3. Haiinure pemenue quddepeHaaIbLHOro ypaBHeHUs
Bapmuanr 2
1. Haiigute pemenue auddepenunanbHoro ypasuenus. Pemure 3anagy Kommu. y’=-y+5, y(1)=2.
2.0
2. Haiinure pemenue quddepeHnaIb-HOr0 ypaBHEHUS (x+2)7y'= 1.
. 1-2x
3. Haiinure pemenue quddepeHInaIbLHOro ypaBHEHUS B+x)y

Kputepun onenkn (B 0aj1ax):

- 10 GayyoB BhICTaBIIsIETCS 00YYAIOIIEMYCsl, €CJIM KOHTPOJIbHAS pelIeHa B MOJHOM o0beMe 6e3 omunbok
U HeZo4eToB (MyHKTHI HOMepa 1 oreHuBarorcs B 2 6amna, Homep 2 — B 3 Oaia, Homep 3 — B 3 6asuia)
(coomeemcmeue unouxamopy OITK-2.1.);

- 7 0aoB BHICTABISETCS 00yUarOIIEMycsl, €CIIM KOHTPOJIbHAS PELIeHa B IIOJIHOM 00beMe, IPU PELICHUN
JONYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);
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- 5 GamnoB BbICTaBIIsIETCS O0y4YarOIIEMYCs, €ClIM KOHTPOJbHAsl pelleHa He B mojHoM oobeme (50%
paboThl BBHIMOJTHEHO), MpPH PEIICHWH JOMYIICHBl HE3HAUYUTEIbHBIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OayuIoB BBICTABISICTCS OOYYAIOMIEMYCS, €CIIM KOHTPOJbHAs HE pEIICHA, WIM IPH PEIICHUH
JIOMYIICHBI TPYObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

33}13HHH AJIl TBOPYECKOI'0 pei/iTm[ra
TeMbl J15 J0KJIAA0B U HAaYyIHBbIX crareit

Nuauxaropsl noctuxkenusi: OINK-2.1.

Tema . MHoxecTBA.
TeMbl npe3eHTanMii, pedepaToB, T10KJIAT0B:

1. Yucnossle MHOXKeECTBA. McTOpHs BOSHUKHOBEHMS.

2 MHO0x€eCTBO KOMIIEKCHBIX yKcesl. DOpMBbI 3a1aHUsT KOMITJIEKCHBIX YHACEN.

3. Apudmernueckue onepanyy HajJ KOMIUIEKCHBIMU YUCIIAMH.

4 B3BeneHne KOMIIJIEKCHOTO YUCIIa B CTENEHb. VI3BIeueHne KOpHS U3 KOMIUIEKCHOTO

YHCIA.
Tema . DyHKUMHU OTHOM AeHCTBUTEJIbHON NepEeMEHHOM.
Tembl nnpe3eHTanui, peeparos, 10KIAT0B:

1. [Ipumenenue GyHKIUN B 9KOHOMUKE.
2. [IpenenbHblil aHAJIN3 B 9KOHOMUKE.
3. IlepBblii 3aMevaTebHbBIN PEAC.

4. Bropoii 3amedaTenbHbIN Ipeaei.

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

1. [Tpumepsl npuMeHeHUs PYHKIMI HECKOJIBKUX NTEPEMEHHBIX B YKOHOMHUKE.
2. Oynkuus Kob6a-/lyrnaca.
3. JIuHuM ypoBHS QYHKIUH HECKOJIBKUX ITEPEMEHHBIX.

Tema . lu¢ppepenunaibHoe HCHHCAECHHE (PYHKIUN OHOM ITEpEeMEHHOM.
Tembl npe3eHTanui, peeparos, 10KIAT0B:

1. MexaHn4YeCcKuii U T€OMETPUYECKUI CMBICIT ITIPOU3BOAHOMN.
2. Haubonbmme n HaMeHblne 3Ha4eHNs PYHKIUN Ha OTPE3Ke.
3. IIpuMeHeHne POU3BOJHON B 3KOHOMUKE.

Tema . IuppepenunanbHoe ucyuciaeHne GyHKIMA MHOTHX NePEeMEHHBbIX.
Tembl npeseHTanmi, pedeparos, 10KJIA10B:

1. MexaHn4ecKnid 1 TeOMETPUYECKHUI CMBICI IPOU3BOIHON HECKOJIBKUX ITEPEMEHHBIX.
2. HauOonpive u HauMeHblINe 3Ha4YeHU (QYHKIIMU B OOJIACTH.
3. [TpuMeHeHre TPON3BOTHON HECKOIBKIX TIEPEMEHHBIX B JKOHOMUKE.

Tema . UHTEerpasbHoe ncuncjieHue (PyHKIMH OAHOM IepeMEeHHO.
Tembl nnpeseHTanmi, pedeparos, 10KJIAT0B:

1. [IpunoxeHne HHTErpajioB K BHIYUCICHHIO TUIOIIAAEH QUryp.
2. MeTobl BBIYMCIEHUS ONIPENEICHHBIX HHTEIPajloB.
3. [IpuMeHeHne HHTErpaTbHOIO UCUUCTICHUS B 9KOHOMUKE.

Tema . Ilupepenunaibabie ypaBHEeHHs NIEPBOI0 MOPSAKA.
Tembl nnpeseHTanmi, pedeparos, J0KJIAT0B:
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1. Tunel tuddepeHnanbHBIX YpaBHEHHH MIEPBOTO MOPSAAKA, METOABI UX PEIICHUS.
2. YpaBHEHHUs BBICIIUX MOPSAIKOB, JOMYCKAOIINE MOHKEHHUE MOPSIKA.
3. [Ipumenenue nuddepeHInaTbHbIX YPaBHEHHUH sl pEIICHHs SKOHOMHYECKUX 3aay.
Tema . Iudpepennuaibabie ypaBHEHHs BTOPOI0 NOPSAKA.
TeMbl npe3eHTaumii, pedpepaTos, 10KJIAT0B:
1. Tunsl quddepeHnnarbHbpIX YpaBHEHH BTOPOTO MOPSAKA, METOIBI HX PEIICHUS.
2. OrnpenenieHne TUIA YaCTHOTO PELIEHUs 110 IPABOM YaCTH ypaBHEHMUS.
Tema . UucsoBble psiabl.
TeMbl npe3eHTaumii, pedepaTos, T10KJIAT0B:
1. MeTobl OnpeesIeHNs CXOUMOCTH YUCIOBOIO Psijia.
2. 3HAKOIEPEMEHHBIE U 3HAKOYEPETYIOLUIUECS YUCIOBBIE PSABIL.
Tema . DyHKUHOHAJIbHBIC PAABI.
TeMbl npe3eHTanMi, pedepaToB, TOKJIAT0B:
1. MeTob! onpeeNeHust HHTEpBaJia CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.
2. [IpuMeHeHue psiIOB B SKOHOMUKE.
3. Psaner @ypre.

Kputepun onenku (B 6aj1ax):

- 10 OamnoB BbICTaBIsieTCS OOydarolIeMycs, €CIIM TeMa JIOKJIaJa PacKphiTa, MPHUBEICHBI BEPHBIC
MIPUMEPHI, CTYIEHT CBOOOHO OPUEHTHUPYETCS B TEME JJOKJIAIa, OTBEYAET HA JOMOJHUTEIHHBIE BOTIPOCHI
(coomeemcmeue unouxamopy OITK-2.1.);

- 7 GautoB BBICTABJIAETCS OOY4YAKOIIEMYCs, €CJIM TeMa JOKJIaga PacKpbiTa, MPUBEICHBI BEPHBIC
PUMEPHI, CTYJCHT IPU OTBETE Ha JOMOJHHUTEIILHBIE BOIPOCHI JOIYCKAET HETOYHOCTH (CoOmeemcmeue
unouxamopy OIIK-2.1.);

- 5 0ayIoB BBICTABISIETCS] OOY4YAIOLIEMYCs, €CIIM TeMa JIOKJIaJa PacKpbITa, IPUBEICHHBIC TPUMEPHI HE
COOTBETCTBYIOT TEME, CTYACHT, OTBedYas Ha JIONMOJHUTEIBHBIE BOIPOCH], JOIYCKAeT ONIUOKHU
(coomeemcmeue unouxamopy OITK-2.1.);

- 0 GamnoB BbIcTaBisieTcs oOydaromeMycs, €ClIM TeMa JIOKJaJa He pacKpbiTa, WM MPU OTBETE Ha
BOTIPOCHI JIOMYIIEHBI TPYOBIC ONIMOKU (coomeemcmeue unouxamopy OITK-2.1.)

Tembl HHAUBUAYAJIBbHBIX /W I'PYHNIIOBLIX ITPOEKTOB

Nuauxaropsl noctmkenusi: 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 Teltnopa A HaXOXKIASHUS TapaMeTPOB KYMOHHBIX OOIHUranuil (aropanus
U BBINYKJIOCTh). Mcmonb3oBanue ¢(opmyiasl MakimopeHa mais cpaBHEHHS 3(PPEKTUBHOCTH
(MHAHCOBBIX ONepalnuii MPU Pa3IMYHBIX CXeMaxX 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.

Kputepun onenkn (B 0aj1ax):

16



- 10 OamnoB BeICTaBIsieTCS OOy4aloOLIEMyCs, €CIM TeMa IPOEKTa pacKpbiTa, NMPUBEIACHBI BEpHbIE
MPUMEPHI, MPOBEIEHO CAMOCTOSTEIHHOE HWCCIICJOBAHHE, CTYIEHT CBOOOJHO OPUEHTHPYETCS B TEeMe
[IPOCKTA, OTBEYAET Ha JOMOJHUTEIbHBIC BOIIPOCH! (coomeemcmeue unouxamopy OIIK-2.1.);

- 8 OamwioB BBICTABIsETCS OOydYaromeMycsi, €ClIM TeMa IPOEKTa pPAaCKpbITa, MpPUBEIEHBI BEpHbIC
MPUMEPBI, MPOBEJCHO CAMOCTOSITEIILHOE HCCIEIOBAHUE, CTYIEHT MPHU OTBETE HA JIOMOJIHUTEIbHBIC
BOIIPOCHI JIOMTYCKAeT HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 GayoB BhICTABISETCS OOy4aroLIEMycs, €CIM TeMa MPOEKTa PacKphITa, MPUBEACHHbBIE MPUMEPHl HE
COOTBETCTBYIOT TE€ME€ WJIM HE IPOBEACHO CaMOCTOSITEIbHOE HCCIEIOBAHMUE, CTYIEHT, OTBEyas Ha
JOTOJIHUTEIBHBIC BOIPOCHI, JOMTYCKAET OLIHOKH (coomeemcmeue unouxkamopy OITK-2.1.);

- 0 GaiioB BBICTaBIsIETCs O0yYarOIIEMYyCsl, €CIIM TeMa MPOCKTa HE PacKphITa, IPU OTBETE HA BOIPOCHI
JIOMYIICHBI TPYyObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

METOANYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUE 3TAIIbI
®OPMHPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJIEHUSA
MNPOMEXKYTOUHOM ATTECTALIUU

CprKTypa IK3aMEHALIMOHHOI0 OMJIeTAa/3a4€THOI0 3aaHus]

Haumenosanue oyenounozo cpeocmea Makcumanvhoe
Koiuuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
Ilpakmuueckoe 3a0anue (pacuemHo-aHaiumuyeckoe) 10
IIpakmuueckoe 3a0anue (pacuemHo-aHaiumuyeckoe) 10

3agaHus, BKJIOYaeMble B 3K3aMeHAIMOHHBIN OuMJIeT/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.

OHpeI[eJ'II/ITeJ'II/I BBICHINX ITOPAIKOB.

CBolicTBa onpeneuTeNei.

OO0patHas matpura.

©| o N g~ w N

Criocobb1  HaxoxeHus oOpartHoil Matpuiel. Dopmyna s
BBIYUCIICHHS] 0OPaTHOM 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. | BexTOpbl 1 TMHEHHBIC OTIEPALIUH HA/l HUMHU.

21. IIpoekius BeKTOpa Ha OCh.

22. | Pa3noxeHHe BEeKTOpa 110 OPTaM KOOPAMHATHBIX OCEH.

23. | Monyns BekTopa. Hampasisromnue KOCHHYCHI.

24. | OnpeneneHre CKAISPHOTO TTPOU3BEICHUS.

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

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 IPOU3BEICHUS.

36. | JlunHeiiHO 3aBHCHUMBIE M IMHEHHO HE3aBUCHMBIE 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
bopMmBI.

46. | JIuHUM HA TJIOCKOCTH.

47. | OcHOBHBIE IOHSTHS TUHUH.

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 MEKOTPACIEBOT0 OaaHca.
65. | 3amaum mMexxoTpaciieBoro GanaHca.

66. | IlonsTue n ananu3 6aIaHCOBOM MOJIEIH.

67. | [ToctpoeHue 6anaHCOBBIX MOJEIIECH.

68. | 3amaun Ha mOCTpoeHUE OATAHCOBBIX MOJIEIICH.

69. | [Ipumenenue hopmyn oOpamieHus.

70. IMoctpoeHne 6amaHCOBBIX MOJIEIEH.

71. IlonsTHe CTPYKTYPHON MaTpULIBL.

72. 3amayu NPUBOAAILINE K CTPYKTYPHBIM MOJEIISIM.

Tunoeoii nepeuenv 60nPOCO8 K IK3IAMEHY:

Homep IlepeyeHb BOIIPOCOB K 3K3aMEHY
BOIpoca
1 MHosxecTBa. OCHOBHBIE IIOHATHSI X ONIPEAEICHMSL.
2 UucnoBble MHOKECTBA. MHOKECTBO I€UCTBUTENIbHBIX YUCEL.
3 UucnoBble MpoMexyTKH. OKpeCTHOCTh TOUYKH.
4 MHOK€eCTBO KOMIUIEKCHBIX YUCE.
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 3aaHusl, IPUMEPHI.
13 OCHOBHBIE XapaKTEPUCTUKH QYHKITHH.
14 OcHOBHbIE 21eMeHTapHbIe QYHKIMHU U UX TpaduKH.
15 OO6partHast QyHKIMSL.
16 CrnoxHas QyHKIHSL.
17 HuciioBas NOCIIEI0BATENBHOCTb.
18 IIpenen ynucia0BOM NMOCIIEI0BATEIBHOCTH.
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 CyliecTBOBaHUS MPEJIETOB.
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28

IlepBrIii 3aMevaTenbHBIN Ipeaed.

29 BTopoii 3amedarenbHblil npeen.

30 OKBHBaJCHTHbICOECKOHEYHO MaJible (DYHKLIUH.

31 HenpepbIBHOCTD (yHKIIUH B TOYUKE.

32 HenpepbiBHOCTD (yHKILIMIT B MHTEpBaJle U Ha OTPE3KeE.

33 Touku pa3pbiBa ¥ UX KiaccU(HUKaIHSL.

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 ITpousBoaHas CIOKHON (QYHKIHH.

44 [TpousBoaHas OT HEABHO 33AaHHON (DYHKLIUH.

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

58 O6mas cxema uccieoBanus GYHKIUH U IOCTPOEHUsI 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 BHICIIMX MOPSIIKOB.

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
33JaHHOM 00JIACTH.

70 OKOHOMHYECKHE WILTIOCTpaluy (PyHKIIMU ABYX IEPEMEHHBIX: (YHKLIUU
crpoca M MpeUI0KEHHS.

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

72 OKOHOMHUYECKHE WILTIOCTPalnH (PYHKIIMU ABYX IEPEMEHHBIX:
NPOM3BOJCTBEHHAsI QYHKIHSI.

Homep IlepeyeHb BONPOCOB K IK3aMEHY
BOMpoca

1 ITepBoobOpaznas. [loHsiTHE HEOMpPeAEIEHHOTO HHTETpaa.

2 CBolicTBa HEOIPeIeTICHHOTO HHTErpaa.

3 Heomnpenenennsiii uuTerpa. Tabnuma nepBooOpa3HbIX.
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Heomnpenenennsiii unterpan. HenocpencrtseHnnoe
MHTETPUPOBAHUE.

5 Heonpenenennsiii unTerpan. IHTerpupoBaHue myTeM 3aMeHBI
TIEPEMEHHOM.

6 Heonpenenennsiii unTerpan. TaterpupoBanue myTeM 3aHECEHUs
MHOXKHUTEISI TOJT 3HaK auddepeHimana.

7 Heonpenenennsiii unrerpan. @opmyiia UHTErpUPOBAHUS 110-
4acTsM.

8 Heonpenenennsiit uarerpan. MaterpupoBanue ApooHO-
paLMOHAIBLHON (PYHKLIUH.

9 MeTto1 HeonpeAeneHHBIX K03 PUITMECHTOB.

10 Heonpenenennsiii unrerpan. arerpupoBanue
TPUTOHOMETPUUYECKUX (YHKLUH.

11 Heomnpenenennsiii uaTerpai. IHTErpupoBanne UppannoHaIbHBIX
byHKIHIA.

12 Tabnuunble «HEOSpyYIIUECs)) NHTETPAIIBI.

13 OnpeneneHHbI MHTErpall KaK Mpesie] MHTErpaabHOW CYMMBI.

14 @opmyna HeroTona-Jleiibnuma.

15 OcHOBHBIE CBOMCTBA ONPEJCIICHHOTO MHTErpaja.

16 3ameHa NepeMEHHOM B ONPECIICHHOM UHTETpaJIe.

17 HMHTerpupoBaHue o-4acTsM B ONPEICICHHOM HHTETpaJIe.

18 WHTerpupoBaHe YeTHBIX U HEYETHBIX (PYHKIIMI B
CUMMETPUYHBIX IpeJeliax.

19 HecobGcTBeHHBIE MHTErpalibl IepBOro poja. OnpeneneHus,
IPUMEPBL.

20 Hecob6cTBeHHbIE HHTErpalibl BTOpOro poaa. OnpeaeneHus,
IPUMEPBL.

21 ["'eomeTpryeckue NpuIoKEeHUs ONPENEIEHHOIO HHTETpalla K
BBIUMCJICHHIO TUIOIIAJIeH MIIOCKUX puryp.

22 ['eomeTpryeckue NpuIoKEeHUs ONPENEIEHHOIO HHTETpalla K
BBIYHCIICHUIO 00BEMOB TEJ BPAIICHHUS.

23 I'eomeTpuyecKkre MpUIIOKEHNS ONIPENEICHHOIO NHTErpaja K
BBIUMCJICHUIO IJIMHBI YT IJIOCKOW KPUBOMA.

24 IIpuioxeHus onpeneseHHOrO NHTErpaga K dKOHOMUKE.

25 Kpugas Jlopenua, Beruncienue kodpduimenrta JOKUHM.

26 3anauu, npuBosnIMe K 1udepeHIMalIbHBIM YPABHEHHSIM.

27 Juddepennunanbable ypaBHEHHs IEpBOro nopsaka. OCHOBHbIE
MOHSITHSL.

28 JuddepenunanbHble ypaBHEHHS IEPBOTo MOpsIKa. 3a1ada
Komm.

29 Huddepennunanbable ypaBHEHHS IEPBOTO MOPSIIKA C
pa3IEeNAOIHUMHUCS IEPEMEHHBIMH.

30 OpnHopoauble quddepeHnnanbHble ypaBHEHUS! IEPBOr0 MOPSIKa.

31 Jluneiinoe nuddepeHnnanpHoe ypaBHEHHE IEPBOTO MOPSAKA.

32 Jluneitnoe nudepenHnmanbHOe ypaBHEHHE [IEPBOTO MOPSIIKA.
YpasHenue f.bepnyim.

33 Merton Jlarpanxa perienust TUHEHHBIX U depeHIaTbHBIX
ypaBHeHHUH | ro nopsuka.

34 Meton U.bepuynnu perienust TuHeHHbIX U depeHIInaTbHBIX

ypaBHeHM | ro mopsika.
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35

YpaBHeHue B MOTHBIX UG epeHmanax.

36 Juddepennmanbpapie ypaBHEHHUS BBICIIMX MTOPSIIKOB.

37 YpaBHeHuUs1, TONYCKAIOIKE MOHUKEHUS MTOPsI/IKA.

38 JIuHeliHpIe OTHOPOHBIE YPABHEHHUS BTOPOrO MOPSIKA.

39 JInHeliHbIE OTHOPOHBIE YPABHEHUS BTOPOI'O MOPSAIAKA C
MOCTOSTHHBIMH K03 UIIMeHTaMH.

40 JIuneitnsle HeogHOpoAHBIE ypaBHeHus (JIH/[Y) Broporo nopsiaka
C IOCTOSIHHBIMH KO3(hduIimeHTamMu.

41 Crpykrypa obmiero pemenust JIH/Y Broporo nmopsiaxa.

42 Merton Bapranuu Mpou3BOJIbHBIX NOCTOSHHBIX st JIH/Y
BTOPOTO MOPSJKA.

43 WNurerpuposanue JIH/Y BTOpOro nopsiaka ¢ HOCTOSHHBIMU
Kod(dUIIMEeHTaMH U MTPaBOW YacThIOCIEIIMAILHOTO BHIA.

44 YactHoe pemienue JIHJY Broporo nopsaka.

45 3anava Ko ms nuddepeHmanbHbIX ypaBHEHUH BBICIITUX
HOPSIKOB.

46 [Tpunoxxenus nquddepeHnnarbHbIX YpaBHEHHH K SKOHOMHUKE.

47 Uucnossle psiibl. OCHOBHBIE TOHSITHSL.

48 Psin reomeTprueckoit nporpaccum.

49 HeoOxo1uMblii MpU3HAK CXOJMMOCTH YHCIIOBOTO Psijia.

50 ["apMOHHMYECKUH P

51 [TonoxuTtenbHble YnCa0BbIE PsiAbl. CXOOMMOCTb U CyMMa psifia.

52 Heo6xoauMeIit 1 1OCTaTOYHBINA TPU3HAKU CXOIUMOCTH
MOJIOKUTEIBHBIX YUCIIOBBIX PSAJIOB.

53 IIpu3Haky cpaBHEHUs PSAOB.

54 [Tpusnak HamambGepa.

55 Panukanbhbiil npusHak Komu.

56 WNHuTterpanbHbii npu3Hak Komm.

o7 3HaKonepeMeHHbIH psil.

58 JlocTaTouHBIi NpHU3HAK CXOAUMOCTH 3HAKONIEPEMEHHOIO PsJia.

59 AOCOIOTHAS U YCIOBHAs CXOJUMOCTb.

60 3HaKo4YepeyroUMncs ps.

61 ITpusnak JleliOHuna.

62 Ocrarok psaa. OueHka ocTaTtka psaa ¢ IOMOLIbIO IPU3HAKA
JleitOHunA.

63 DYHKIMOHAJIBHBIN PSI.

64 O61acTh CXOAMMOCTH (PYHKIIMOHAIBHOTO pAJIa.

65 CreneHHoM psi.

66 CBOIICTBA CTENIEHHBIX PS/IOB.

67 WMHTepBan u paguyc CXOAMMOCTH CTEIIEHHOTO psiJa.

68 Haxoxzaenue paanyca cXoIUMOCTH CTENIEHHOIO Psi/ia C ITOMOILBIO
npusHaka Jlanmambepa.

69 Pan Teitnopa. Psin Maknapena. Paznoxxenue GyHkiuii B
CTETeHHbIE PSI.

70 [IprMeHeHne CTETIeHHBIX PSAA0B B MPUOIMKEHHBIX BBIUMCICHUSIX
3HaYeHUH QyHKLIHU.

71 [IprMeHeHre CTEeHHBIX PSI0B B MPUOIMKEHHBIX BBIUMCICHUSIX
OIpeieIEHHBIX HHTETPAJIOB.

72 [IprMeHeHne CTENeHHBIX PSAAO0B B MPUOIMKEHHBIX BEIUMCICHUSIX

T depeHIMaNbHbIX ypaBHEHU.
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Tunoeswvie pacuemHo-ana.iumuiecKue 3a0anus/zaoavuu:
Tema 1. DneMeHTBI JTMHEHHOMH aJaredpbl
JlaHa cuctemMa JIMHEHHBIX ypaBHeHUH. Jloka3aThb €€ COBMECTHOCTb U PEIIUTh JBYMs CIIOCOOAMHU:

MetonoM Kpamepa; cpenctBaMu MaTpu4yHOrO HMCUuCleHHs; MeTojnoMm [aycca; meromom JKoppana-
l"aycca.

4x, —3x, +2x45 =9,
2Xl +5X2 _3X3 :4,
5Xl+6X2 _2X3 :18.

S5xq +8x, — x5 =7,
1. 2Xl_3X2 +2X3 :9, 2.
X1+2X2 +3X3 :1.

Tema 2. Di1eMeHTHI BEKTOPHOM aJIredpbl

B Tabnuie npuBeaeHbl KOAQGUIMEHTH TPSMBIX 3aTpaT U KOHEYHAS MPOAYKIUS OTpacyieil Ha MIaHOBBII
[IEPUOJ, YCII. ACH.CI.

IloTpebdsenue .
Koneunsrit
Otpacnb Cenbckoe
[IpombIIeHHOCTH - IPOAYKT
X035UCTBO
[TpOMBIIIIICHHOCTh a b t
IIpou3BoacTBoO Cebckoe c q f
XO035ICTBO

Haiitu:
1. nnaHoOBBIE OOBEMBI BAJIOBOH MPOAYKIIMU OTpaciel, MEKOTPACIICBBIC TTIOCTABKH, YUCTYIO
MIPOIYKIIMIO OTpaciieit;
2. HEOOXOJMMBIN 00BEM BaJIOBOTO BBITyCKA KAXKIOW OTPACIIH, €CITH KOHEYHOE OTpeOIeHue
HPOIYKIIMH CEILCKOTO X03s1iicTBa yBeanuuTcs Ha K%, a mpombiiieHHocTH Ha %.

a b c d t f k |

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

Tema 3. J1eMeHTHI AHAINTHYECKON IeOMETPUH

HManbl BepmnHbl TpeyroapsHuka ABC. Haiitu: ypaBHeHHMe cTOpoH; anuHy cTtopoHsl BC; ypaBHeHue
BBICOTHI, OIYIIEHHON W3 BepmiMHb  A; muomans TpeyroapHuka ABC; cucremy HepaBEeHCTB,
onpezaensomux TpeyroiabHuk ABC.

A (2;-1),

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

Tema 4. DjaeMeHTbI MATEMATHYECKOI0 AHAJIN3A

1. Haiitu oGnacte onpeneneHuss GyHKIUH Y = \/ (2x=5)(4 + x)
2. HaiinmuTe 00macTh JOMYCTHMBIX 3HAUCHUH ()yHKITHH:

f(x):\/g—B\/m.

Tema 5. IuddepeHunanbHoe HCHUCTIeHHEe (DYHKIIUH OJHOM NepeMeHHO

i ( 1 12)
xin}z x+2 x*+8

1. Bsruncnuts npenen GpyHKuIuu
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X+4, x<-1,
2. Haiitu Touku paspsiBa pyHKIMMA f(x)={x>+2, —1<x<1,
2X, x>1.

Tema 7. UcesienoBanue PyHKIMEA ¢ TOMOIIBIO NPOU3BOIHBIX

o 16— X
1. Hatimute acuMnToThl rpaduka QyHKIUN Y = Ix_5 U TOYKH €ro IIEPECEUYCHUS C OCIMU

koopauHat. 1o HailieHHBIM JaHHBIM CXEMAaTHYECKH MTOCTPONTE rpaduK.

2.IIpoBenuTe MoyIHOE HCClieJOBaHNE (PYHKIIMHU U MIOCTPOUTE ee rpaduk:

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

=—. 3. y=(x*+2x)e*.
12(x—2) y=( )

Tema 8. ludpepenunanbHoe nucuucjienue GyHKIUH MHOTHX NepeMeHHbIX.
1. Haiitu HauOosbliee U HaMMEHbILIEE 3HAUCHUS (YHKIUI B 3aMKHYTON 00J1acTH, OrpaHUYEHHON

3aJJaHHBIMU JIMHUAMH Z =X +y° — Xy + X+ .

2. Onpenemuts skcTpeMyMsl Gynkuun. Z = 2X° — Y2 +4Xy + X+ 7.

Tema 9. UnTerpajbHoe ucuucjienne GyHKIUHU OHOI MepeMeHHOii.

X
2cos X +e* ——jdx

Jx

2. Haiitn IMPUPOCT KalluTalla IMIPECAIPHUATUS Ha JAHHOM IIPOMEIKYTKEC BPEMCHU, CCIIN CKOPOCTH

1. BsluncauTe HEONpeIeIeHHbINA HHTErpaj (

o o alsb
W3MEHEHUS HHBECTUIINU UMEET CIIENYIOIINN BUI: | (t) = C\/t + d ,a <t < f., npu
3aJaHHbBIX 3HAYEHUIX ITapaMeTPOB.

o . 2
3. Pacnpenenenue 10xoaa B HEKOTOPOH cTpaHe onpejenserca kpusoi Jlopenna: Y = dx + bx .

Kakyro yacts noxozaa nonydarot ¢ % Haubosee HU3KO0 orutaynBaemMoro Hacenenus? [locuntath
K03 (HUIIMEHT HEPAaBHOMEPHOCTH paclpeieNieHusi COBOKYITHOTro f1oxoxaa, ecnu a=0,87, B=0,13,
c=12.

Tema 10. In¢depenuuanbHbie ypaBHEeHH.

X'y
1. Pemute ypaBHeHue = -

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

d,

3 ®yHKIMK cHpoca W MpeIoKeHHs Ha HeKOTOpHil Toap mmeroT Bua (| =50—-2p —

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

spemenn 1 =0,

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

1. Pemenuem nuddepeHInanIbHOr0 ypaBHEHHS SIBIIIETCS  CEMENCTBO

GyHKIUIA. ..
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2. KopHU XapaKTepHCTUYECKOTO YypaBHEHUS JIMHEHHOTO OJHOPOIHOIO

ypaBHEHHUS PABHBI: | . Tornma 3To ypaBHEHHE UMEET BUI. ..
3. Pemmute ypaBHenue y" + 2y' — 3y = sinx

=2, k,=3

Tema 11. MocaenoBarenbHOCTH U PSIABI
1. O6mwmit unen psga 1/2+2/3+3/4+4/5... paBeH...
2. Ilsrerid wieH paga 1/2+1/4+1/8+... pagen...

Z(—i}”n! Z

3. Onpenenute CXOAUMOCTb PSAIOB =1 , P

(==
3n

[Ms

1. Onpenenure 00:1aCTh 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):

nuddepeHITnaIbHOTO

KprOBaH pa60Ta 0 JUCHUILIMHE «BhIcIas MaTeMaTHKay y‘Ie6HLIM IJIaHOM HC MPEAYCMOTpPCHA.

IToka3aTe/ i U KPUTEPUHU OLIEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 0CBOEHMSI
KOMIIETEHIUI U Pe3yJIbTATOB 00y4eHHUs1, IIKAJIA OlleHUBAHUS

dopmupyembie NHauKkaTop 10CTHIKEHUS Kpurepun Yposens,

Ilkasna oneHUBaAHUS pMupy p p p OCBOEHUSI
KOMIIETeHIINH KOMIIETEHIHH OlleHNBaHUS .
KOMIIeTEeHIN It
OIIK-2. Cnocoben  [OIIK-2.1. Ilpumensier ~ 3Haer BepHo m B | [IpoABHHYThIi

[MPUMEHATH OCHOBHBIE
B3AKOHBI U MCTOAbI
KCcClIeIOBaHU M
CCTCCTBCHHBIX HaYK
U1 pELIEHHUs 3a/1a4

MaTeMaTHYECKUEe METO/IbI
U OCYIIECTBIISIET
MaTeMaTHYECKYIO
00pabOTKy JaHHBIX,
MOJTyYEHHBIX B X0J1€

npodeccnoHanbHOM  [pa3pabOTKH MPOTYKIIMH
85 _ NesITeIbHOCTH 0O0IIECTBEHHOTO
100 «OTJINHO IMUTaHWsA, a TAKXKE
fan10B cauTenoy JicclieIoBaHumii U

OKCIICPTHU3BI €€ KAaYCCTBa
1M Ka4CCTBa
MCITOJIB3YEMOI'O ChIPbhs

MOJTHOM 00heMe:
MAaTCMATHUYCCKUC
METObI U
OCYIIIECTBIISCT
MaTEeMAaTHYECKYIO
00pabOTKy JTaHHBIX.

'YMeeT BepHO U B
MOJIHOM 00beMe:
[PACCUUTHIBATH
PKOHOMHUYECKHE 1
[MoKa3aTesu,
HOHy‘{eHHBIe B X01€
[pa3paboTKu
POAYKIIUU
00ILIECTBEHHOTO
TMMATAHUS, 4 TAKXKC
MCCJIETIOBAaHUN 1
PKCIEPTH3HI €€

KaycCTBa U
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KadycCTBa

MCIIOJIB3YEMOT O
CBIpBsI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer ¢ IoBbImeHHbIH
[PUMEHSTh OCHOBHBICMaTEeMaTHICCKUE METO IbI [ ¢3HATHTEIBHEIMH
3aMCUYaAaHUSIMU:
3aKOHBI X METOJIbI 1 OCYILECTBIISICT
o MATEMATHUYCCKHUC
YCCIIeIOBAaHUI MaTEMaTHYECKYIO METOJE! ¥
CCTECTBEHHBIX HAyK |00pa0OTKY aHHBIX, OCYIIECTRIISET
IJIS1 pEeIICHUS 3a1a9  [IOJTYYCHHBIX B XOJIe MaTeMaTHICCKYIO
npodeCCUOHATBHON  [pa3pabOTKH MPOIYKIIUN ;61’360“(3’ AAHHBIX.
MeeT €
eI TeIIbHOCTH 00IIIECTBEHHOTO
HE3HAYUTC/IbHBIMH
IMUTAHWUS, a TAKXKE O —
MCCJICIOBAaHUH 1 ACCUNTHIBATH
70-84 «Xopoioy/ a Ia) OHOMUUECKHE 1
GALIOB GAYTEHOY PKCIEPTU3BI €€ KaueCTBa
1 KadyeCcTBa 1OKa3aTcCyu,
HOJ'Iy'-IeHHLIe B X0I¢€
MCIIOJIb3YEMOTO ChIPhS
[pa3paboTku
MPOIYKIIUU
00IIECTBEHHOTO
IMMUTAaHWA, a TAKXKC
MICCIIEIOBAHUN U
OKCIICPTU3BI €C
Ka4ueCTBa U
KaueCTBa
MCIOJIb3yEMOI'O
CBIPBs
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3naer na 6azoBom |  BasoBbrii
[IPUMEHSITh OCHOBHBICMaTeMaTHYeCKue MeTo b1y POBHE, €
OIIHOKAMMU:
3aKOHBI 1 METOJIbI U OCYIIECTBIISICT
o MATECMATHUYCCKUC
HCCIIeIOBaHUI MaTeMaTUYECKYIO METOJIEL H
€CTECTBEHHBIX HayK |00pa0OTKYy IaHHBIX, OCYIIIECTBIIACT
TSI pEIICHUs 3a/1a4  [IOTyYEHHBIX B XOJIe MaTeMaTHYECKYI0
Mpo(eCCHOHATEHOW  [pa3paOOTKH MPOTYKITHH 06paboTKY NAHHBIX.
eI TeIbHOCTH 00IIIECTBEHHOTO Vateer Ha 6230BOM
IMUTAHUS, a TAKXKE ypoBHe, ¢
HNCCJIEJOBAaHUU U OIIHOKAMM:
50-69 | «ynoBIeTBOPHTEIHLHO»/ PKCIIEPTHU3BI €€ Ka4eCTBa [PACCUMTHIBATH
0aJi10B <«GaAYTECHO» 1 KauecTBa DKOHOMUYCCKUC U
[oKasaTeu,
WCTIOB3YEMOTO CHIPhS
HOHy‘IeHHbIe B X0I€
[pa3paboTKu
MPOIYKIIUU
00IIIECTBEHHOTO
MMUTAaHHUA, a TAKXKEC
HCCIIeJOBaHMH 1
OKCIICPTU3BI €€
KaueCTBa U
KaueCTBa
MCIIOJIE3YEMOTO
CBIPBS
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier  [He 3naer na Komnerennun
MPUMEHSITh OCHOBHBIE MATEMAaTUIECKUE METOIbI basoBoM ypobHe: He
MaTeMaTHYeCKue  (c()OPMHUPOBaHBDI
MeHee 3aKOHEI 1 METOJIBI 1 OCYIIECTBIISCT
50 «HeyZIOBJ'leTBOpl/ITe.]'ILHO»/ o METOAbI U
Soon «HE 32UTEHOY HMCCIICA0BAHUM MaTeMaTUYECKYIO ocymecTasier
€CTECTBEHHBIX HayK |00pa0OTKY TaHHBIX, MaTEMaTHIECKYO

JJI pCIICHUS 3aaa4

MOJIYUYCHHBIX B XOIC

00paboOTKy TaHHBIX.

He ymeer Ha
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npoecCHOHATBLHON  [pa3pabOTKH MPOAYKIUHU (0230BOM ypoBHe

MEATEIILHOCTH 00IIeCTBEHHOTO [PaCCUUTBIBATD
ODKOHOMHWYECKUC N
MUTAHUA, a TAKXKE
o TIOKa3aTcCyu,
HCCHeﬂOBaHHH u MOJYYCHHBIC B XO04€
DKCIEPTU3BI €€ KAYCCTBA |pa3paboTKu
1 Ka4eCTBa [POIYKLHH

001IECTBEHHOI O
[MATAHKS, a TAKXKE
MCCIIEIOBAHUN U
PKCTIEPTHU3BI €€
KadyecTBa U
KadyecTBa
MCIIOJIb3yEMOT0
CBIpbsI

MCIIOJIb3YCMOI'O ChIPbhs

KoMiuiekThI 3a1aHNii KOHTPOJIbHBIX Pa00T 1JIf 32049HOi GopMBI 00y4YeHH s
Nuauxaropsl noctuxkenusi: OINK-2.1.

3aounas ¢opma OOy4YeHHS IPEAIoIaraeT CaMOCTOSTENbHYI0 paboTy CTyJeHTa Haja y4eOHBIM
MaTepuajIoM: MOUCK, aHAJIU3 U OIleHKa MH(POPMAIUU 10 COIEPKaHUI0 Y4eOHOro MaTepuania, pelieHue
3aja4, BBHINOJIHEHUE KOHTPOJBHBIX 3ahaHuil. llepen BBIMOTHEHHWEM KOHTPOJIBHOW pabOTHI CTYICHT
JOJDKeH HM3YyYUTh COOTBETCTBYIOIIME pas3felibl Kypca «Bpiciias MareMaTHKa», HCIONb3ysS Yy4eOHbIE
u3nanus, MHTEepHET-pecypcehl, OMOJHUTENbHYIO JuTeparypy. CHHCOK PEKOMEHIYyeMOW JHUTepaTypbl
MPUBEACH B METOAUYECKUX YKazaHHUsX. CTyIEeHT MOXKET HCIOJIb30BaTh TAKKE YUEOHUKU U y4ueOHbIE
1mocoOusi, He BKIIOYEHHBIC B JAHHBII CIIMCOK, €CIIM 3TH MOCOOUsS COIEp’KAT COOTBETCTBYIOIIHNE Pa3eiibl
yuebHoro kypca. OgHako, B ciiyuae BO3HUKHOBEHHUS 3aTPYIHEHHH MPU CaMOCTOSTEIBHOM H3YUYEHUU
MaTepuaia, CTyIeHT MOKET 00paTUThCS K MIPETOAABATENIO AJIs IOJyUYEHUsI YCTHOM KOHCYJIbTaLlUU.

CrTyneHThI-3204YHUKH, oOydarolquecss 1Mo HampabieHuto noArotoBku 19.03.04 Texuonorus
MPOAYKIIMM U OpraHu3anus OOIIECTBEHHOIO MHUTAHMUS HaIPaBJIEHHOCTh (IPOQHIb) MNpOrpamMmbl
«TexXHOMorusl U OpraHu3alus PEeCTOPaHHOIO OM3HECa» B COOTBETCTBUM C YUEOHBIM IUIAHOM HM3Yy4aroT
Kypc «BbIciieli MaTeMaTUKU» B TE€UEHUE JABYX CEMECTPOB IEPBOIO roja oOyuyeHHUs U BHIIOJHSIOT JBE
KOHTPOJIbHBIE paOOTHI.

[Ipy BBIMOTHEHUH KOHTPOJBHOM pabOTHI CTYAEHT JOJDKEH PYKOBOJCTBOBATHCS CIIEAYIOIIMMU
YKa3aHUSAMHU:

1. KonTtponbHast paboTa BBINOJIHSETCS B OTIEIbHOW TETpaau B KJIETKY, HA TUTYJIBHOM JINCTE
KOTOPOHM JOJDKHBI OBITH SICHO HamMCaHbl (haMMiIMs CTYJEHTa, €ro MHULUANbI, MOJHBIA mmdp, Kypc,
CHEIHAIbHOCTb.

2. 3agauu ciuenyeT pacronaraTh B MOPSAKE HOMEPOB, YKa3aHHBIX B 3aAaHusX. [lepen pemennem
3aJ1auM HaJI0 MOJIHOCTbIO Mepenucarh €€ yCIOBHeE.

3. Xon pemieHus KaxJIoM 3amadyd CTYAGHT o00sf3aH O(GOPMUTH AaKKypaTHO, B TIOJHOM
COOTBETCTBUHM C TMOPSAKOM pEIIeHHs TUMUYHON 3ajJaud, MPHUBEIEHHOM B JaHHBIX METOJUYECKHUX
yKa3aHUsX.

5. KontposbHas paboTa BRIMOTHAETCS CAMOCTOSITENHHO.

6. B ciyuae He3aueTa o KOHTPOJIBHOM paboTe CTYAEHT 00s3aH B KpaTyalIuili CpOK UCIPAaBUTh
BCE OTMEUEHHbIE OIIMOKHU U MPEJOCTaBUTh PA0OTY HA MOBTOPHYIO MPOBEPKY.

7. CTyACHT BBINIOJHSET TOT BapUaHT, KOTOPBIH COBHANAeT ¢ MOCIeAHeH Iudpoil ero Homepa
3a4eTHOW KHMKKHU Tepen OykBoi B, miudpa Hosb cooTBeTcTBYeET 10 BapuaHTy.

Konrposabnas padora Nel no pasaeiny «AHAJIUTHYECKAS TeOMETPUS U JIMHEHHAs

aaredpa»
BapuaHTbl KOHTPOJILHBIX 3aaHUI
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1-10. [ana cuctema NMHEHHBIX ypaBHeHUH. JloKa3aTh €€ COBMECTHOCTh U PEIIMTH JABYMS CIIOCOOaMMU:
MetonoM Kpamepa; cpenctBamMu MaTpU4yHOTO HCUMCIEeHHsS; MeTomoMm [aycca; meromom YKopmaHa-

l"aycca.

S5xq +8x, — x5 =7,
1. {2x; —3x, +2x5 =9,
X1 +2X, +3x5 =1
31 + Xy + X3 =-1,
3. 49Xy —4x, —2x53 =1,
5%, —3x, +6x5 =14.
X1 +Xy — X5 =—4,

5. 24x; -3x, +x53 =3,
2X; +Xy —Xg3 =-5.
X1 +2X, +X53 =4,
7. 43x; =5x, +3x53 =1,
2%+ 7xy —X3 =8.
3xq +4x, +2x5 =4,
9. 12x; —4x, —3x4 =17,
X1 +5%, + X3 =-6.

4x, —3x, +2x45 =9,
2. 12x, +5x, —3x5 =4,
5x, +6x, —2x5 =18.
X1 +Xy —Xg =1,

4, 18x; +3x, —6x3=2,
4%, +Xy —3x53=3.
Xq —4x, —2x53 =-3,
6. {3x; +x, +x3 =5,
3xy —9%x, —6x53 =-9.
X1 —2X, +3x5 =6,
8. <2x; +3x, —4x5 =20,
3x;, —2x, —5x3 =6.

X1 +Xy, —X3 =4,
10.

2Xl +X2 _5X3 = 9.

11-20. danbl koopauHaThl BepminH nupaMuabl A1A2A3A4. CpeacTBaMu BEKTOPHOW anreOpbl HAWTH:

JUIUHY pedpa
MTUPAMH/IBI.

11.  Ai(4,2,5), A20,7,2),  A3(0,2,7),
12, Ai(4,4,10), Ax4,10,2), As(2,8,4),
13.  Ai(4,6,5), Ax6,9,4),  As(2, 10, 10),
14. A1(3,5,4), Ax8,7,4),  As(5,10,4),
15. A1(10,6,6), Ax(-2,8,2), As6,8,9),
16. A1(1,8,2), Ax526),  As5,7,4),
17.  Au1(6,6,5), Ay (4,9,5),  As4,6,11),
18. A1(7,2,2), A5 7,7, As5,3,1),
19.  Ai(8,6,4),  A(10,5,5), As(5,86,8),
20.  AW7,7,3), A6,58), A33,5,8),

21-30. Jlanbl BepIIMHBI TPEYroJbHUKA

A1Az; yronm mexnay pebpamu  A1A2

u  Ai1As4; mwomane rpaHd  A1A2Az; 00beM

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

ABC. Haiitu: ypaBHEHHME CTOpOH; JUIMHY CTOpoHbI BC;

YpaBHEHUE BBICOTHI, OIYLIEHHOM M3 BEpIIMHBI A; momaas TpeyroinbHuka ABC; cucreMy HEpaBeHCTB,

onpezaensomux 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).

28



27. A (5;-3), B (1; 0), C(17;2).

28. A (14;-6), B (20; 2), C(2;-1).
29. A(3;49), B (-1; 7), C (15;9).
30.  A(1;-2), B (7; 6), C (-11,; 3).

31-40. B tabnuie npuBeacHbl KOA()PUIIMEHTHI MPSAMBIX 3aTpaT ¥ KOHEYHAs MPOAYKIIMS OTpacie Ha
IIJIAHOBBIN IEPUOJ, YCII. IEH.E].

oTpebieHne .
Koneunsrit
Otpacnb Cenbckoe
[TpoMEBITIIIIEHHOCTH 9 IPOIYKT
X03UCTBO
[TpOMBINIIIEHHOCTh a b t
IIpousBoacTBo Cenbckoe c q f
X03SIMCTBO

Haittu:
1. nnaHoBble 0OBEMBI BAIOBOM MPOAYKIIMU OTpaciiel, MeKOTPACIIeBble TOCTABKH, YUCTYIO
MIPOYKLIUIO OTPaCIIel;
2. HEeoOXOAMMBIN 00bEM BaJIOBOTO BHIMTYCKa KaXKI0M OTpaciH, eCiii KOHEYHOe oTpebiieHne
MPOAYKIIMH CEIBCKOT0 X03s1iicTBa yBeanuuTcst Ha K%, a mpomebiiniennocty 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. CtpykTypHast MaTpulia TOPrOBJIH JBYX CTPaH UMEET CIEAYIOIINNA BUA: A= e g Haiitu

OIOKETHI ATUX CTPaH, yIOBJIETBOPSIONINE YCIOBUIO COATaHCUPOBAHHOCTH 0€3/1€(PUITUTHON TOPTOBIU
npH 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 3aIaHU I

1-10. He mpumenss npaBuiio Jlonurans, HAUTH npeaensl () yHKITHA.

1.a) lim=—==;

x*+x*-6

3. )Ilm—
xon 2x* —x+1

2x2 +6X-5

4. a) lim ———
x>n 5x2 —x+1 "’

5x* + X +3

5.a) lIm————;

oo x4 —12x +1"

5x? —3x+1
6.a) lIMm———
0 3% + X

7.a) lim

X—>00

x* +3

8.a) lim
xon 3x* +3x% +2

9.a) lim
x—n 2x° +2x% +5°

10a)L X2+ X—2

6) Im—
—5:9
X' -2x*+2

6x* —2x* + X
8x° —3x? +9

2x° +x* +3

x—>7

x—>0

x—3

V1+ X —+/1=-X . 1-cosX
6) lim ;B) lim T
x—0 3)( x>0 By
\/2+ 3 - 1-COs8x . lim
X — x>01—C0S4X x>0
10x?
6) lim 2-x_. lim :
x—4 3 _ m x->07] — COSX
 1-~1-%2 COSX —C0S° X
6) lim=———; ) lim————;
x—0 X x—0 X
\/1+3X \/1—2x 1—cos6Xx .
;B) lim—————=; 1) lim
X+X Hol co 32)( X—>o0
tg? X
\/2x—1—\/_ g 2 .
;B) lim B ) lim
X— Xx—0 X X—>00
6) lim \/1+3X \/2X+6; X - tgx :
x5 2x2 —5x x>01—CcOoS X
\/1+ 3x? 1 im 1-cosédx
x—>0 X +)( x—0 2th2X ’
x* +4x+3 _tg°3x
6) lim m—-——; B) lim >
Xx—-1 X -1 X—0 1())(
sin 3x )
6) lem X — ) Ixao 6X F) >I<I—To(

r) lim| ——

3-4x

1+ x>
X—»00 X '
—4xj '

11-20. Haiiti Touku pa3pbiBa (DYHKIMH, €CIIM OHU CYIIECTBYIOT, CKa4OK (DYHKIIMU B KaXKIOH
TOYKE Pa3pbiBa U MOCTPOUTH TpadUK.

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

11, fx)=4x?+2, -1<x<1, 120 fx)={x?+1, -2<x<2,
2X, x>1. -Xx+3, X > 2.
-X, x <0, COSX, x <0,

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

19.

f(x)=

f(x)=

-(x+1), x<-1,

(x+1)?, -l<x<o, 18.

X, x > 0.

—2x, x <0,

x2+1, 0<x<2, 20

2, X > 2.

21-30. HaiiTi mpousBoaHbIE

21.

22.

23.

24.

25.

26.

27.

28.

a) y:(1+§/;)3,

B) Y =Incos4x,
a) y= S

\/x2+41

2 2

a”- —X

B) y=1In )

)y a? +x?

a) y=(2x+3x%?2,

2

X
B) y=In—1,
1-x2

3
a) y:x+3x2—%,

1+x

B =In,]—,
)y T x
1-4x

a’) y: 2 H

X

B) y=|n(x+ﬁ),

a) y=\/4x2+3,

B) y=In 2e )

e +1

a) y:\/X+\/;,

B) y = (ax? +bx+c),

1+x

a)y=Jl_—X,

-x?, X <0,

f(x)=1 tgx, 0<x<mu/4,

2, X >7/4.
—2x, x <0,

f(x)=1{ Jx, 0<x<4,
3, X >4,

JTAHHBIX (QYHKLINH.

6) y=x7sin 3x,
I‘) yzax2 —efx2

6) y =c0s2x—2sin?3x,
) y=arccos v1—4x .

0) y:%tg3x—tgx+x,

r)y= 2arcsiny/x? .

6) y =—-3Ccos x -Ctg X,
2X
1-x2°

r) Yy =arctg

sin x
0) y_1+tgx’

r) y=sin®x+cos*x.

6) y= sinx ’

2c0s’ x

r) y=arctg e**.

6) y=cos’x-2Incosx,
r) y= arccos%x .

6) _ 1+s!n 2X ’
1-sin2x

r) y:3arctg§.
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29.

30.

10

y=—
VY e ar

B) y=In"sin 2x,

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

B) Y=X(1-Inx),

arcsinx
6) y= X

V1-x? ’

3
. X

T =| arcsin— .
)y ( 3J

6) y=(""-1’,

r)y= 2arcsint.
X

31-40. UccnenoBars MeTogamu AudQepeHInanbHOro NCYUCICHUs QYHKIIUU U TOCTPOUTH TPauKH.

31.

33.

35.

37.

39.

41-50. Haiitu:

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

y=(2x%)/ (x*-4);

y:x2 el/x;

y=30c+2” Y007

y = X + 2 arcctg X ,

32.

34

36

w

8

40.

y=Yx —¥x+1;
y=x+In(x*-1);
y=(x®-x*) /5;

. 4 4.
y=sin"X+cos" X ;

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

a) HauOoiblllee M HaUMEHbIlIee 3HAuYeHUs QYHKIUH B 3aMKHYTOU

OrpaHI/I‘leHHOﬁ 3aaHHbIMH JINMHUSAMU 6) 9KCTPEMYMBI (1)yHKI_II/II/I

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

z=x’+y? —xy+Xx+y,
z:xz—xy+y2—4x,
z=x3+8y3—6xy,
z=xy? +4xy +4x -8,

z=x3-3x%y+3y+5,

z2=4x%+9y? —4x +6y+3,

z=x3+y3-3xy,
z=x*+3y* +x-vy,
z=x>+y3—Oxy +27,

z=xy (4-x-y),

x=0, y=0, x+y=-3.
x=0, y=0, 2x+3y—12=0.

x=0, x=2, y=1, y=—1.

51-60. Pemmuth muddepeHmanbHble ypaBHEHUS.

51.

y-Xy'=x+yy'.

52.

ydy+(x-2y)dx =0,

o0OacTH,
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53.  ydx+(2./xy —x)dy=0. 54, y'-yctgx=sin X.
55.  x2y?y'+xy®=1. 56. y'-y=e*.
57. (x®+1)y +4xy=3. 58. y'+y=x,ly.

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

61-70. HaiiTi 0651aCTh CXOAMMOCTHU PSJIOB.

- (x-2)" o (x-1)"
S gy § (D7
63. ~ 5n * 64. — 2n+1 "
o (x+2)" — (3x+4)"
65. Z‘i . 66. ;Sn(nw-
> n%(x-3)" o (x=4)"
67. Zl T 68. Zl i
' (x=2)" (Y
69. ZI a7 02 n+1(2j -

71-80. Haiitu pemenue 3aaaun Koy 1 moCTpOUTh COOTBETCTBYIOIIYIO MHTETPATIbHYIO KPUBYIO.

71 Y=y+L y=(0)=1 72. y'=-y+1 y=(0)=-3;
73. Y=y+l y=(0)=-274 y=y+2, y=(0)=5
7. Y=y+l y=()=2. 76 Yy=2y+l y=(0)=-2

77. Y=y+l y=(1D)=278 y=2y-2, y=(1)=2
79. y=2y+1 y=QB)=1lg0. VY =5y-7, y=(0)=-2

Kpurtepun onenkn :
- 324YTEHO -BBICTABIIETCS 00YJAIOIIEMYCsl, €CJIM KOHTPOJIbHAS PEIlIeHa B MOJTHOM 00BheMe 0e3 OMMO0K U
HEJI0YeTOB (coomeemcmeue unouxkamopy OIIK-2.1.),

- He 3a4TEeHO - BBICTABIISIETCS 00yJaroIeMycs, €CITH KOHTPOJIbHAS pellieHa He B TTOJTHOM 00beMe
HE pellieHa, WK IPU PEIICHUH JIOMYIIEHBI TPyObIe OMOKU (coomeemcmeue unouxamopy OITK-2.1.)
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