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OLHEHOYHBIE MATEPUAJIbI

1o y4yeOHoi JucuuIuInHe Briciiias MmaTeMaTrka

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

dopmupyemMble HNHaukaTopbl A0CTHKEHUS HauMenopanme
KOMIIETeHIIUH KOMIIeTeH UM Pe3yabTarhl 00yueHust KOHTDOMMDYEMBIX
(Ko ¥ HAMMEHOBaHWE (Ko 1 HAaMMEHOBAaHNE (3HaHwUsI, yMEHMS) a3 peHOBp z Tem
KOMITETEHITUH) HMHIUKATOPA) pasi
OIIK-2. Cniocoben OIIK-2.1. IIpumensier OIIK-2.1. 3-1. 3naer Pasoen 1.
TIPUMEHSATh MaTeMaTHYeCcKHe MATEMATHYECKHE METO/IbI AHA/THTHYECKAA
00pabOTKN JaHHBIX T'EOMETPHA 1
OCHOBHBIC 3aKOHBI 1 | METOJIBI 1 v
METOIIBI OCVIIIECTRISCT MOJIYYSHHBIX B IIpoLiecce JINHENHAA AJI'EBPA
A\ 5 ym J1 pa3paboTKH MPOXYKIMH 1 Tema 1. DneMeHTHI
HCCIIeI0BAaHUI MaTeMaTHYECKYIO OCYIIECTRICHHS nuHelHOl anreGphl
€CTECTBEHHBIX HAYK | 00pabOTKY JIaHHBIX, JeATETHHOCTH NPeANpHsTHs | 16Ma 2. DIEMEHTHI
JUISL PEUICHUS 3a7]ad | TIOJYYCHHBIX B XOJI€ 0OILIECTBEHHOT'O BEKTOPHOH ayreOpeI
< Tema 3. DnemMeHThI
po(heCcCHOHANLHOM | pa3paOdOTKH MPOIYKIIUN | IIUTAHUS 9
AHAJTUTUICCKOU T€OMETPUHU
JeSITeIbHOCTH OO0I1IECTBEHHOTO OIIK-2.1. V-1. YMeeT | pusoen 2.
MUTAHUS, a TAKXKE HCIIOJIL30BaTh MATEMATHYECKUH
HCCIEI0BAHUN U MaTeMaTU4eCKue AHAJIN3
IKCIEPTHU3BI €e METO/IbI TIPU Tema 4. Snemenor
MaTEMAaTHYCCKOI'O aHaJIn3a
KavecTBa M KayecTBa IJIAHUPOBAHHUH Tema 5
WCIIONB3YEMOTO CHIPhS | TEXHOJIOTMYECKHX TinddepentmansHoe
MIPOIIECCOB Pa3padOTKU | ucuucieHue GYHKIUHU OHOM
OULIEBOM MPOAYKLIHUH U [ICPEMCHHOM
OCYILECTBIEHHS Tema 6. OCHOBHBIE TEOPEMBI
JIEATENILHOCTH MPEIPUSTHSI AuddepeHInanbHOro
00IIIECTBEHHOTO HCHHCICHIA
THTAHS Tema 7. UccnenoBanue

(bYHKIMH C TOMOUIBIO
MIPOM3BO/IHBIX

Tema 8. IuddepenimansHoe
ucumcienue QyHKINH
HECKOJIBKUX TTEPEMEHHBIX
Tema 9. UnTerpansHoe
ncumciaenue QyHKINH OHOH
[EpEeMEHHOI

Tema 10.
JuddepenunanbHble
YpaBHEHHUsI

Tema 11.
ITocnenoBarensHOCTH U
psizibl

METOANYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIUNE 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 THHEHHAA AJITEBPA

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

Orneparuy HaJy MaTPHUIIAMH.
CBolicTBa onepanuii HaJl MATPUIIAMU.
Onpenenurenu, TOHITHS BUIBI.
Onpenenurenu 2 U 3 mopsiaka.
Ornpeaenureny BHICHINX MOPSAKOB.
CBoiicTBa onpeaenuTeNIe.

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

10. Beruucnenue oOpaTHOM MaTPHUIbI C TIOMOIIBIO TOCTPOSHHUSL.

11. Panr matpuubl.

12. CnocoObl BBIYMCIIEHUSI PAHTOB MATPHII.

13. Cucrembl TUHEWHBIX YpaBHEHUH, OCHOBHBIC TIOHSTHSL.

14. Pemenue cucTeM JIMHEHHBIX ypaBHEHUH ¢ momoIisio Gopmyir Kpamepa.
15. Pemienue cucreM JIMHEHHBIX ypaBHEHUH C IOMOILIBIO 00pAaTHON MaTpPHULIbI.
16. Pemenue cucrem JInHEHHBIX ypaBHeHUH . Teopema Kponekepa — Kamermm.
17. Pemenue cucreM JiMHENHHBIX ypaBHeHUl. Meton ["aycca.

18. Pemienue TMHEHHBIX OAHOPOAHBIX CUCTEM YpaBHEHUH.

Tema 2. DieMeHTBI BEKTOPHOI ajredpbl
BeKTOpBI OCHOBHBIC ITOHATHA.

Bekropsl 1 TMHENHBIE ONIEpaliuy HaJ HUMH.

ITpoekius BeKTOpa Ha OCh.

Pa3znoxeHne BekTOpa 1o opraM KOOPIMHATHBIX OCEH.
Monyns BekTOpa. Hanpasisronye KOCUHYCBI.
OnpeneneHne CKaIsIpHOro MPOU3BEICHUS.

CkansipHO€E MPOU3BENECHNUE BEKTOPOB U €TI0 CBOWCTBA.
BeIpakeHune CKaasipHOro NPOU3BEACHUE Yepe3 KOOPAUHATBHI.
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[IpunoxeHus CKaJsIpHOTO IPOU3BEICHUS.

[EEN
o

. Onpenenenne BEKTOPHOTO IPOU3BEICHHUSL.

[EEY
[EEN

. BektopHOe npou3BeieHne BEKTOPOB U €T0 CBOMCTBA.

[EN
N

. BbipaxkeHne BEKTOPHOTO MPOU3BEACHHS YeEPE3 KOOPAUHATHI.

[EN
w

. [IpunoxeHns BEKTOPHOTO MMPOU3BEICHHUS.

[EEN
IS

. OHpCI[CJ'ICHI/IC CMCHIAHHOTO IMTPOU3BCIACHUS.

. CMemaHHOE IMPOU3BCACHUC BCKTOPOB U CT'0 CBOICTBA.

. BBIpa)KeHI/IC CMCHIAHHOTO MPOU3BCACHUA UCPE3 KOOPAHUHATHI.
. HCKOTOpLIC MPUIIOKCHUA CMCITAHHOT'O IIPOU3BCACHU .
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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.

PasnoxeHne BekTopa 1o npousBojIbHOMY 0aszucy.

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

KBaznparuunsie GopMsl.

[IpuBenenue kBagpaTHIHON POPMBI K KAHOHUYECKOMY BHTY.
Onpenenenne NOJI0KHUTEITBHON U OTPULIATENILHON KBAJPATHUYHON (DOPMBI.

Tema 3. DjieMeHTBHI AHATUTHYECKOH reoMeTpUM
JIMHMYM HA TJIOCKOCTH.

OcHOBHBIE IOHATHS JIMHHH.

Pa3znuynble Buabl ypaBHEHUN NPSMOM HA MIIIOCKOCTH.

[Tpsimast muHUA Ha IUIOCKOCTU. Pa3znuyHble BUBI 3a/1a4.

JIuHauy BTOpOro nopsika Ha INIOCKOCTH.

OcHoBHbIE IOHATHSA 001IEe YPAaBHEHUSI IMHUSI BTOPOTO MOPsI/IKa.
OKpy’>KHOCTb YpaBHEHHUsI IOHSATHS, CBOMCTBA.

DJuMIC ypaBHEHUS OHSTHSI, CBOICTBA.

['unep6ona ypaBHEHUs TOHATHS, CBONCTBA.

. ITapaGosia ypaBHEHUs IOHATHS, CBOMCTBA.

. YpaBHEHHE IOBEPXHOCTH U JIMHUU B IIPOCTPAHCTBE.

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

. YpaBHeHHe psIMOH B ITpocTpaHcTBe. [onsATHA.

. YpaBHEHUS MPSAMBIX B pocTpaHcTBe. OCHOBHBIE 33/JaUH.

. IIpsiMas 1 I0CKOCTH B IpocTpaHCTBe. IIanHaTHs.

. IIpsimast 1 mI0cKOCTh B pocTpaHcTBE. OCHOBHBIE 3a/1a4H.

Pazoen 2. MATEMATHYECKHH AHAJTH3
Tema 4. DjaeMeHTbI MATEMATHYECKOT0 AHAJINU3A

Bonpocs! 1J1s1 IpoBeIeHUsI OMpoca:

SoukrwdE

Jlatb onpenenenue GyHKIUHU, IPUBECTU MPUMEPHI QYHKIIUI.
OCHOBHbBIE XapaKTEPUCTUKU HYHKLNH.

OnemeHTapHble QYHKIUU (TpaQuKn).

[Ipenen ¢pynkunuu. MeTo/ bl BEIYMCICHUS IPEEIIOB.
HenpepriBHOCTD (QyHKIMIA.

[Tpumenenue GpyHKIHUN B 3KOHOMUKE.

Tema 5. TuddepeHunanbHOe HCHHUCAeHHE (PYHKIUM OJHOH NepeMeHHOoMI

Bomnpocs! 1J1s1 npoBeieHHs ONpoca:

1.

2
3.
4

Jatp onpenenenue npou3BoAHON U auddepernnana GyHKIUHU, TIPUBECTH TPUMEPBI.
MexaHnuecKkuit ¥ reOMETPUUYECKHI CMBICI TPOU3BOJHON (PYHKIINH.

[Tpou3BoiHBIE OOPATHOM, CI0KHOM, HEIBHOMW, MapaMeTPUUYECKH 3aJaHHON (YHKITUIL.
IIpon3BOHBIE BBICIINX MOPSIKOB.



Tema 6. OcHOBHBIE TeopeMbl AN pepeHIHATBLHOI0 HCYHCTCHUS

Bonpocs! 1151 IpoBeIeHUsI onpoca:

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

SoukhwnE

Bonpocs! 1151 IpoBeIeHUsI Onpoca:

1. DkcrpemMymbl GyHKINH.

2. llpumenenne muddepeHnaIbHOTO HMCUNUCIEHUS K HUCCICIOBaHHMIO (QYHKIUA U
MOCTPOCHHIO TPahUKOB PYHKITHI.

3. Tlpumenenue nquddepeHIHaTLHOrO HCYUCICHHUS B SKOHOMHUKE.

Tema 8. luddepeHnnanbHoe HcHUCIeHNE (PYHKIMT HECKOJBKHUX IepeMeHHbIX

Bonpocs! 1151 IpoBeeHUsI 0Mpoca:

arONE

Jlatp onpenenenue pyHKIIUN HECKOJIBKHUX IEPEMEHHBIX, TPUBECTH MPHUMEPHI.
OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUNA HECKOJIBKUX MEPEMEHHBIX.

[Ipenen pyHKINN HECKOIBKHUX MEPEMEHHBIX.

HernpepbIBHOCTD (DYHKIMI HECKOIBKHUX MEPEMEHHBIX.

DKOHOMUYECKHE WILTIOCTPAMK (DYHKIMHA HECKOJIBKUX MEPEMEHHBIX.

Tema 9. UHTerpasibHoe HcHUCIeHNe (PYHKIMHU OHOM NepeMeHHO

Bonpocs! 1151 MpoBeIeHHsI OMpoca:

arONE

Jlatb onpenenenue nepBoodopa3Hoi QyHKIUH, IPUBECTH IPUMEPHI.

Heonpenenennslii unTerpai. MHTErpupoBanue myTeM 3aMeHBbl.

Heonpenenennsiii unterpan. aTerpupoBanue no-4acTsm.

Heonpenenenuslii uuTerpain. MHTerpupoBaHue TpPUroHOMETPUUECKUX (DYHKITHHA.
Onpenenennsii  unterpasn. dopmyna Herorona-JleitOuuma. Metoasl W criocoObl
MHTETPUPOBAHUS.

DKOHOMHUYECKHE WUTIOCTPAIIUH OIPE/IETIEHHOI0 HHTerpaa.

Tema 10. InddepenunaibHbie ypaBHeHHSA

Bonpocs! 1J1s1 MpoBeeHUs Onpoca:

a0 EOORGDE

Hatb onpenenenue nudpdepeHnanIbHOro ypaBHEH!s, IPUBECTH IPUMEPHI.
Juddepenunansaple ypaBHEeHUs epBoro nopsaka. OcHoBHble MOHATUSA. 3agaun Komm.

JuddepeHunanbHpIX ypaBHEHHM IEPBOTO MOPSIIKA C Pa3AESIOIIMMUCS EPEMEHHBIMU.
OpnnHopoaubie quddepeHnnanbHble ypaBHEHUS IEPBOr0 MOPSIKA.

Jluneiinoe nuddepennmanbHOe ypaBHEHHE TIEPBOTO MOpsiika. YpaBHeHUEe bepHym.
Juddepenunanbable ypaBHEHHs BHICIIUX MOPSAKOB.

Juddepenunanbable ypaBHEHUs, JOMYCKAONINE TOHMKEHHS MOPSAKA.

JluHeliHbIe OJJTHOPOAHbIE YpaBHEHUS BTOPOTO MOPSI/IKA C IIOCTOSHHBIMU KO3 QUITEHTAaMH.
JluHeliHbIe HEOAHOPOIHBIE YPABHEHHUSI BTOPOTO MOPSIIKA C MTOCTOSSHHBIMU KO3 (UITEHTaMH.
[Tpunoxxenus quddepeHnrnaIbHbIX 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 PsAABL. CXOAMMOCTh H CyMMa psijia.

w

Heo6xoauMmelii 1 10CTaTOYHBIN MPU3HAKU CXOJUMOCTH MOJOKHUTEIBHBIX YHCIOBBIX PSJIOB.

4. 3HakomnepeMeHHbI psa. JlocTaTOYHBIM INPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOIO psija.
AOCOJIOTHAS U YCIIOBHAS CXOAUMOCTb.

5. 3nakouepenyromuiicst psa. [Ipusnak JleitOnuma. Ocratok psga. OueHka ocTatka psga C
MOMOIIBIO TTpU3HaKa JleloHua.

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

2. CrenenHoil psan. MHrepBan u paaunyc cxogumocTH. HaxoxaeHue panmyca CXOAMMOCTU C
HoMoIIbI0 Tpu3Haka JlanambGepa.

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

4. TlpuMeHeHHE CTETIEHHBIX PSI0B B MPUOIMKEHHBIX BEIYUCICHHIX.

5. IlpumeHneHue psa0B B SKOHOMHUKE.

Kpurepun onenkn (B 6a/1ax):
- 2 Gajuta BbICTaBIsIeTCS OOy4alOLIEMYCsl, €CIM OTBET Ha BOIPOC NPEJCTaBJIeH B MOJHOM oObeme Oe3
OLIMOOK U HEI0UCTOB (coomeemcmeue unouxamopy OITK-2.1.);

- 1 Gann BbIcTaBiIAEeTCA 00YyYaroIIEMYyCs, €CJIM OTBET Ha BOIPOC IPEJCTaBJIEH B IOJHOM O0ObEME, MPHU
OTBETE JIOMYILCHbI HETOYHOCTH (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0,5 Ganna BeIcTaBiIAeTCS 00y4YaIOLIEMYCsl, €CJIM OTBET HA BOIPOC IPEJCTABICH HE B IOJIHOM 00BEME,
IIPU OTBETE JOMYILICHBI HE3HAYUTEIILHBIC OIIMOKU (coomeemcmeue unoukamopy OIIK-2.1.);

- 0 GayutoB BBICTaBIISACTCSA OOYUArOIIEMYCsl, €CIM OTBET HA BOIPOC HE IPEACTAaBIICH, WM IPH OTBETE
JOIYIICHBI IPpyOble OMINOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

3agaHus 1/ TEKylero KOHTPoJIs

PacyeTHO-aHAJIUTHYECKHE 3aJaHUA
Nuauxarops! nocruxenus: OINK-2.1.

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

Jlana cuctema JMHEMHBIX ypaBHEHUH. Jloka3aTh €€ COBMECTHOCTb U PEUIUTh JBYMs CIIOCOOaMMU:
MetonoMm Kpamepa; cpencrBamMm MaTpu4HOro ucuucieHus; Meronom ['aycca; meromom JKoppana-
l'aycca.

1. 2X1 _3X2 +2X3 = 9, 2. 2X1 +5X2 _3X3 = 4,

Tema 2. D1eMeHThbI BEKTOPHOM aJredpsbl
3agaHus 1715 CaMOCTOSITEIbHON PadoThI:

B tabnuue npuBeneHbl K03 GUIMEHTHI MPSAMBIX 3aTpaT U KOHEUHasi IPOAYKIMS OTpaciei Ha IUIaHOBBIN
NIEPHUOJ, YCII. IE€H.€].

ITorpedJienne .
Koneunsrit
Ortpacnb Cenbckoe
[TpombIIIEHHOCTH - MPOJTYKT
X035HUCTBO




[TpOMBIIITIEHHOCTD a b t
Cenbckoe q f
XO034HUCTBO

IIpousBoacTso

Haiitu:
1. nnaHoBBIE OOBEMBI BAJIOBOUM MPOAYKIIMU OTpACiel, MEKOTPACIIEBBIC TTIOCTABKH, YUCTYIO
MIPOYKIIMIO OTpaciieit;
2. HEOOXOAMMBIN 00BEM BaJIOBOTO BBITTyCKA KAXKIOW OTPACIH, €CIIM KOHEYHOE MOTpedIeHne
HPOIYKIIMH CEILCKOTO X03siiicTBa yBeauuuTcst 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. DjieMeHTbI AHAJIMTUYECKOI reOMeTPHH
3anaHus 1J1s1 CAaMOCTOATEIbHOI PadoThI:

Hanbl BepuminHbl TpeyroapHuka ABC. Haiitu: ypaBHeHue cTopoH; anuHy ctopoHsl BC; ypaBHeHue
BBICOTHI, OIYIIEHHOM W3 BepUIMHBI  A; 1uomanbs TpeyroiabHuka ABC; cucteMy HeEpaBeHCTB,
omnpezensomux TpeyroibHuk ABC.

A (2;-1),

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

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

1. Haiitu oGnacTh onpeaencHus GyHKIUU Y = \/ (2x-5)(4 + x)
2. HaiiguTe 061acTh AOMYCTUMBIX 3HAYCHUH PYHKIINU:

3. f(X):JL7 —3J9x-x3 .Onpenenutsb
X_

MHOKECTBO peleHni HEpaBEHCTBA
‘3x2 +5x—1‘ <1.
4, Haiitu MHOecTBO KopHeil ypaHenus 10x° +7x* —35x° +5x° —4=0.
S. Haiitm wacTHOEe IBYX KOMIUIEKCHBIX u4ucen. [loaydyeHHOe YHMCIIO NpeNCTaBUTh B

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

Z=—o
I+1
P
6. Boruncnuthb (— 3+ I) .
7. HaiiTu Bce 3HaueHUs KOPHS U N300pa3uTh X HA KOMILJIEKCHOM MJIOCKOCTH: 38.

Tema 5. luddepeHunanbHoe HCHUCTAEHHE (PYHKIUM OHOM NepeMeHHOoM
3agaHus 1719 CaMOCTOSITEIbHOM PadoThI:

i ( 1 12 j
lim -—
x—>-2 x+2 X +8

X+4, x <-1,

1. Beruucnuts npenen GyHKIUN

2. Haiit Touku paspeiBa yHKIui 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_)6)
X" =5

- (x* - 2x—1)x+1)
Boruncnuts mpeznen lim
x>1  x* +4x* -5
[TocTpouTh rpaduK, yKasaTh XapakTep paspbiBa B TOYKaX pa3pbiBa, €CJIM TAKUE UMEIOTCS:
X+1 x<1,

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

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

Tema 7. UccsienoBanue (pyHKUMA ¢ TOMOIIBIO MPOU3BOAHBIX

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

1.

|

3amucarh ypaBHEHHE KacaTeIbHON K (YHKIIMH B 3aJaHHON TOYKE:
y=0@4x-x*)4, x,=2.

Beraucnuth npuOImKeHHO ¢ TOMOIIbI0 AuddepeHana: Y = 3{/;, x=17,76.

Haiitu npousBoadyro N-ro nopsaka: y = xe® .

2(3x% +4x% —x - 2)
15/1+x
3P+l

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

BbruucnuTh Npou3BOAHYIO CIIOKHONW QYHKIUU Y =

L

. 16— x?
Haiinute acummntotsl rpaduka GpyHkimm y = A5 ¥ TOYKH €T0 MEPECEeYCHHUS C

ocsiMu koopauHat. [lo HaliIeHHBIM TAHHBIM CXEMATUYECKH MOCTPOiTe rpaduk.

[TpoBenuTe momHOe UccneaoBanne (PYHKIIMH U MOCTPOUTE ee rpaduk:
3

Cy=x+3/x2. 2. y=—* 3. y=(x*+2x)e*.

T12(x-2)

Tema 8. IuddepenunanbHoe ucuuciaeHue GyHKINN HECKOJIbKUX MepeMeHHbIX

3agaHus 1719 CaMOCTOSATEIbHOM PadoThI:

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

HaiiTn kpuTHyeckne TOUKn GyHKIMH z = x’ + 8y’ —6xy , ONPEIETUTH XapaKTEP IKCTPEMYMa B
HUX.

Haiitn HauGosbllee ¥ HaMMeHbIIEe 3HaueHWe QYHKIMU z=x’+y’ —xy+Xx+y B 3aJaHHOM
obnact: x=0, y=0, x+y=-3.

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

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

Tema 9. UHTerpanbHoe ucuucjaeHue pyHKIMN 0JHOH NepeMeHHOi

3agaHus 119 caMOCTOSITeIbHON padoThI:

1.

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



w

Eal S o

o

X
Brruncnure HeonpeeIeHHbIH HHTETPa I(Z cosx+e" — —jdx :

Jx

Brruncnute HeonpeeieHHbI HHTerpai (MHTErPUPOBAHUE TIO-YaCTSIM)
Haiitu npupoct kanurana OpeJupusITHs Ha JTaHHOM IPOMEKYTKE BPEMEHH, €CIM CKOPOCTb

j xe**dx

o . alsb
M3MEHEHUSA UHBECTUILINHA UMEET CICAYIOINN BUI: | (t) = C\/t + d , a<t<p.

Pacnpenenenue ngoxoma B HEKOTOPOM  CTpaHe ompeaensiercs KpuBod JlopeHua:

2
y=ax +bx. Kakyto wacte moxona monydaroT ¢ % HamOoJjee HU3KO OIIauuBaeMOTO

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

Tewma 10. Inddepennuaibabie ypaBHeHUs
3agaHus 1J151 CAaMOCTOATEIbHOM padoThI:

Pemuts 3anauy Ko y’=2y+1, y(3)=I.

2 2,0 '
Haiinute obmee permenne quddhepeHIHATEHOTO YPABHCHHS y Xy =Xy
1 _ 7X2
Haiinure yactHoe pemenne qudQepeHnaibHOro ypaBHEHUS y+2xy=xe"
Pemmutes muddepenimanibaoe ypaBHEHHE cosy dx = (X +2cosy) sin y dy _

g 4x
Pemennem muddepeHnuaabHOr0 ypaBHEHUS - " SBJIAETCS CEMENCTBO (PYHKIHIA. ..
x Yy +xy =y
Pemre ypaBHeHne = d d
2 v+ v : =
Pemnre ypaBHeHUE (2x +1)dy +y"dx =0
DyYHKIUM CIIpoca U MPeIoKEHHs Ha HEKOTOphIil ToBap uMeror Bua ( =50—2p — 4E u

s=70+2p— 5d—f . Haiigure: 3aBHCHMOCTH PaBHOBECHOI LEHBI OT BpPEMEHH, €CIIH

p= 10 B momenT Bpemenu t =0

1t r_ _

Pemmts mudQepeHnnatbHoe ypaBHeHHE +y—2y=0,

Haiitu oOmee pemenne audQepeHnuanbHOrO0  ypaBHEHHUS, BBIIOJHUTH — MPOBEPKY

yi—dy'=0

CocTaBUTh XapaKTEpPUCTHUUECKOE YpaBHEHHE M HailTu obiee perieHue audQepeHnnanbHoro
i f —

YpaBHEHMUS yrayty= 0.

Pemmts OJTHOPOJIHOE g depeHmaIbLHoe yYpaBHEHUE BTOPOTO HopsiKa

Y =2y' 410y =0

Haiitu yactHOe pemenue nudepeHaIbHOro YpaBHEeHUs, YA0BIETBOPSIOliee HaualbHbIM

yenopuam 1 =1 y(0y=2 y'-4y=0

Tema 11. ITocsienoBaTeIbHOCTH U PAABI

3agaHus 1715 CaMOCTOSITEIbHON PadoThI:

1.

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

10



z (n+1)°
2. JlokasaTh CXOAMMOCTH psifa o npusHaky Jlamambepa Z %
n=1

= (Bn+D)"
3. JlokasaTh cXOAMMOCTH psija o npuszHaky Ko Z 4—n
n=1

0
4. Jloka3aTb CXOOUMOCTH Psiia IO UHTErPaIbHOMY IIPU3HAKY Z 1
n-1 N+

5. HccnenoBarh cXOAMMOCTD psijia Z -
= 3+2

i n?(x-3)"
(n* +1)?
Onpenenute 00:1aCTh CXOTUMOCTH CTEIICHHOTO psijia n=1 .

Pasnoxure Gpynkumio y = 2e*" —x* —4x B psn Teiopa B OKPECTHOCTH TOYKHM X=1.

X+l

Paznoxwure pynkuuto y =2e x? —4x B pan MakiopeHa.

x+l

A w e

OueHute OCTaTOYHBIA 4YJIEH psAja MpU PA3IOKEHUM (PyHKUUU y = 2e x* —4x B pan
Telnopa B OKpECTHOCTH TOYKH X=2.

5. Breruuciuts 3Hauenue cos0,8 ¢ tounocteio 0,001.

Kputepun onenkn (B 6a/1ax):

- 2 Oanna BBICTABIAETCA OOYyYarolIeMycs, €Clid 3aJaHHe PEIICHO B MOJHOM o0beme 0e3 OmuboK u
HEJI0YETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

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

- 0,5 6anna BeIcTaBIsAETCSA O0YYAIOMIEMYCsl, €CIH 3aJlaHUE PEIIEHO HE B MOJHOM O00beMe, MPU PEIICHUU
JONYIIECHb HE3HAYUTEIIbHBIC OLIHOKYU (coomeemcmeue unouxamopy OIIK-2.1.),

- (0 GaymIoB BBICTABIISIETCS OO0YYArOMIEMYCs, €CIM 3aJlaHue HE PEIICHO, WM MPH PEIICHUU JOIMYIICHBI
rpyObie OIHOKH (coomeemcmeue unouxamopy OITK-2.1.)

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

Bapmnanr 1
1. He npumensis npaBuiio JlonuTans, HallTH npeaensl QyHKINHN.
3
_ 1-2x A1+ x —1-X . 1-cosx _ (x+5)”
a) lim ;0) lim ; B) lim ;1) lim —— | .
x> 3X — 2 x->0 3X X
2. Haiiti Touku pa3peiBa (YHKIWHU, €CIIM OHU CYIIECTBYIOT, CKQYOK (PYHKIIMM B KaXKIOW TOYKE
pas3pbIiBa U OCTPOUTH IpaduK.

x—0 5)(2 i X—>00

1
> 1 )21
X +4, X < -1, ‘/‘(,\): ;
a) f(x)={x*+2, —-1<x<l, 0) 5
2X, x>1.

Bapmuanr 2

11



1. He npumenss npasuio Jlonuras, HalTH TIpeaebl GyHKITAN.
3 2x+1
. X +1 . 2+Xx-3 . 1-co0s8x . [(X=2
a) lim——; 0) lim———; B) im—; 1) lim —— .
x>o 2% +1 x>7  X—=7 x>01—C0S4X xom| X
2. Haiitu Touku paspbiBa (YyHKUUHU, €CIM OHU CYIIECTBYIOT, CKAQYOK (DYHKIIMHM B KaXKJIOW TOYKE
pa3pbiBa U IOCTPOUTH TpaduK.

=
5

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

Kpurepun onenkn (B 6a/1ax):

- 8 0ayUIOB BBICTABIISIETCS O0YJArOIIIEMYCsl, €CJIM KOHTPOJIbHAS peIlieHa B IMTOJTHOM 00beMe 0e3 OIMO0K 1
HeZ04YeToB (ITyHKTHI HOMepa | orneHuBatorcs B 1 6an, myHKTH HOMepa 2 — B 2 6anna) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 6aNI0B BHICTABIIAETCS 00YYaIOIIEMYCsl, €CIM KOHTPOJIbHAS pellieHa B TIOJHOM 00beMe, MPU pPeLIeHUN
JONYIIICHBI HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 4 Oayma BBICTABISCTCS OOyYaroIIeMycCs, €ClIM KOHTPOJbHAs pelieHa He B moisHoM oObeMe (50%
paboThl  BBIMOJHEHO), MpPH pPEIICHWH JOMYIICHbl HE3HAUUTEIbHbIE OLIMOKU (coomeemcmeue
unouxkamopy OIIK-2.1.),

- 0 GayioB BBICTABISETCS OOYYAIONMIEMYCS, €CIIM KOHTpPOJIbHAs HE pelleHa, WM MPH pEIIeHUH
JOIYIICHBI IPpyOble 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, 0) y=x2sin3x, B) y=Incos4x, r) y=a¥ —e .
2. 3ammcarh ypaBHEHHe KacaTelbHO K (pyHKIHH B 3a1aHHoi Touke: f(X) = (4x —x?)/4, x,=2.

3. UccrnenoBate meronmamu mud¢GepeHIHaTbHOr0 UCUUCIEHHsST (PYHKIMIO W TOCTPOUTH Tpaduk.
y=x°-3x*+3x*-5

Bapuanr 2
o d o
1. Haiitu npou3BoHbIE d—y JTAHHBIX (GYHKLUH.
X
sin x

3
2 X _
a) y=x+3x _T’6) y=-3cosx-ctgx,B) y=e *Inx,T) y= .

2co0s” X

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

3. UccnenoBath Meronamu IudepeHINaIbHOr0 MCYUCICHUS (DYHKIMIO M MOCTPOUTH Ipaduk.
y=(2x% /(" -4).

Kpurepun ouenku (B 6asnax):

- 7 6aII0B BBICTABIISIETCS 00YYaAIOLIEMYCsl, €CIIM KOHTPOJIbHAS pelleHa B MOJHOM o0beMe 0e3 OmnOoK 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 MOJHOM 00beMe, IPU PEeLIeHUN
JIOTYIIEHB HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);
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- 3 Oamna BbICTaBIsETCS 00ydaroIIeMycsi, €M KOHTpOJbHas pelieHa He B mojgHoM obbeme (50%
paboThl BBHIMOJTHEHO), MPH PEIICHWH JOMYIICHbl HE3HAUYUTEIbHBIE OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OayuloB BBICTABISICTCS OOYYAIOMIEMYCS, €CIM KOHTPOJbHAas HE pelleHa, WM TP PEIICHUU
JIONYIICHBI TPYObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

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

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

GYHKIUU. z=x> +y? —xy+X+7Y.

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

obOmactu, orpaHuueHHOM 3amaHHbiMH JuHEHAMH X =0, y=0, X+y=1; 6) skcTpeMyMbI
GyHKuuM z = 4x? +9y® —4x +6y +3

Kpurepun ouenku (B 0asiax):

- 5 GaJIIOB BBICTABIISETCS O0YUAIOMIEMYCsl, €CJIM KOHTPOJIbHAS PellicHa B TIOJTHOM 00beMe 0e3 OmmboK 1
HeZo4YeToB (IyHKT a) olleHuBaeTcsa B 3 Oauia, MyHKT 0) — B 2 Oamia) (coomeemcmeue uHOUKAmMOpy
OIIK-2.1.);

- 3 O6ajuta BBICTABISIETCS 00YJArOIIEMYCs, €CJIM KOHTPOJIbHAS PEIICHA B ITOJIHOM 00beMe, IIPH PEIICHUU
JOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 2 Oamna BbICTaBiseTCsl 00ydaroIIeMycsi, €ClIM KOHTpOJbHas pelieHa He B moidHoM obOweme (50%

paboTBhl  BBHIMOJHEHO), MPU PENIEHHHM JOMYIIEHbl HE3HAYUTEIbHbIE OINMOKH (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OamnoB BeIcTaBisieTcs OOyd4aromeMycs, €CIM KOHTPOJbHAas HE peIleHa, WIM NpU pPelIeHHH
JONYIIEHBI TpyObIe OMINOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

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

[ e dx
§ s eﬁr
HIEPEMEHHOM:

| sin” x - cos’ xdx
2. Haligute nHTETpaJl OT TPUTOHOMETPHYECKON QYHKIMH: — *
¢ (B3x+2)dx

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

|. (x* +6x+1)dx
D x+1) (x" +2x+3)

4. Haiinute UHTErpaj OT IpOOHO-PAIMOHAIBHON (DYHKIIHU:

| xcos(x+4)dx
5. HaﬁHHTe S3HAYCHUEC UHTETpaJia MECTOAOM UHTCTPUPOBAHUA 110 YACTAM: -

Bapmuanr 2
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1. IlpounTerpUpyiTE METOIOM 3aHECEHUs MOJ 3HaK AuddepeHraia Wil METOIOM 3aMEHBI
[ (4x-1dx
. x'+2
IIEPEMEHHOI:
| cos® x - sin® xax

2. Haiiure uHTErpas OT TPUTOHOMETPHYECKOM QYHKIMU:
r (x=2)dx
Y 3x" —6x+4

3. Haiinure nunterpai:
- (3x +7x" +9x+3)dx
(x+1)"(x" +2x+3)

4. Haitinute UHTETpal OT APOOHO-pAIMOHAIBHON (DYHKIIHH:
| In(2x + 3)dx
5. Haiinure 3Ha4eHKre MHTErpajla METOAOM MHTETPUPOBAHUSA 110 YaCTAM: -!

Kputepun onenkn (B 6a/1ax):

- 10 GanyoB BhICTaBIIsIETCS 00YYAIOIIEMYCS, €CJIM KOHTPOJIbHAS pEIlieHa B IOJTHOM 00beme 0e3 omunbok
Y HeZI04eTOB (KaXIblii HOMEp OlICHUBAeTCs B 2 6auia) (coomeemcmeue unouxkamopy OIIK-2.1.);

- 7/ 6aI0B BBICTABIISETCA 00YYaIOIIEMYCsl, €CIIM KOHTPOJIbHAS PEllieHa B IIOJHOM 00beMe, IpU PEeLIeHUU
JIOMYIIEHBI HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

- 5 6amioB BBICTaBIIETCS OOy4aroleMycs, €Clii KOHTpOJbHAs pelleHa He B mosHoM oobeme (50%
paboOTHl  BBHIMOJIHEHO), TpPHU PpEIICHUH JOMYIICHbl HE3HAUYHTENbHbIE OWHNOKH (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 GayioB BBICTABISAETCS OOYYAIOLIEMYCs, €CIM KOHTpOJbHAs HE pellleHa, WA IpU peLIeHUU
JONYIIEHbI rpyObIe OMIMOKY (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema . lu¢pepeHunaibHblie YPABHEHUSA NEPBOro MOPAIKA.

Bapuanr 1
1. Haiinute pemenue quddepernnanbHoro ypasuenus. Pemmre 3agauy Komm. y’=2y+1, y(3)=1.
-y =xig;
2. Haiinure pemenue nquddepeHnaIb-HOro ypaBHEHUS X
X2
Xy'=y+—
3. Haiinure pemenne quddepeHaIbLHOro ypaBHEHUS
Bapmuanr 2
1. Haiigute pemenue auddepenunaibHoro ypasuenus. Pemmure 3anagy Kommu. y’=-y+5, y(1)=2.
2.0 _
2. Haiinure pemenue quddepeHInaIbHOro ypaBHeHUsS (x+2)"y =1,
., 1-2x
W= Gy
3. Haiinure pemenue quddepeHaaIbLHOro ypaBHeHUs B+x)y

Kputepun onenkn (B 0aj1ax):

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

- 7 0aoB BBICTABISETCSA 00yUarOIEeMycsl, €CIIM KOHTPOJIbHAS PEIIeHa B IIOJIHOM 00beMe, IPU PELICHUN
JONYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);
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- 5 GamnoB BbICTaBIIsIETCS O0y4YarOIIEMYCs, €Clii KOHTPOJbHAsl pelleHa He B mojHoM oobeme (50%
paboThl BBHIMOJTHEHO), MPH PEIICHWH JOMYIICHbl HE3HAUYUTEIbHBIE OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.),

- 0 OayuIoB BBICTABISICTCS OOYYAIOMIEMYCS, €CIIM KOHTPOJbHAs HE pEICHA, WIM TPH PEIICHUH
JIONYIICHBI TPYObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)
3agaHus 1J151 TBOPUYECKOT0 peiiTHHIa

TeMbl 17151 IOKJIA0B M HAYYHBIX CTATeM

Nuauxaropsl noctuxkenusi: OIMK-2.1.

Tema . MHoxecTBA.
TeMbl npe3eHTaumii, pedpepaTos, T0KJIAT0B:

1. Yucnossle MHOXKeECTBA. MIcTOpHs BOSHUKHOBEHMS.

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

3. Apudmernaeckue onepanuy HajJ KOMIUIEKCHBIMU YUCIIAMH.

4 B3BeneHne KOMIIJIEKCHOTO YUCIIa B CTENEHb. VI3BIeueHne KOpHS U3 KOMIUIEKCHOTO

YHCIA.
Tema . DyHKUMHU OHOM AeHCTBUTEJIbHON epEeMEHHOM.
Tembl nnpe3eHTanui, peeparos, 10KIAT0B:

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

4. Bropoii 3amedaTesbHbIN Ipeaeil.

Tema . DyHKIUHM HECKOJBbKHX MePEeMEHHbIX.
Tembl npe3eHTanui, peepaTos, 10KIAT0B:

1. [Tpumeps! npuMeHeHUs PYHKIMI HECKOJIBKUX NTEPEMEHHBIX B YKOHOMHUKE.
2. Oynkuust Kob6a-/lyrnaca.
3. JIuHuM ypoBHS QYHKIUH HECKOJIBKUX ITEPEMEHHBIX.

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

1. MexaHn4ecKuii U T€OMETPUYECKUI CMBICIT IIPOU3BOAHOMN.
2. Haubonbimune n HaMeHblne 3Ha4eHNs PYHKIUN Ha OTpE3Ke.
3. IIpuMeHeHne IPOU3BOJHON B 3KOHOMUKE.

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

1. MexaHn4YeCcKnid U TeOMETPUYECKHUI CMBICI IIPOU3BOIHON HECKOJIBKUX ITEPEMEHHBIX.
2. HauOonpive u HauMeHblMe 3Ha4eHUs (QYHKIMU B OOJIACTH.
3. [TpumMeHeHne TPON3BOTHON HECKOIBKUX TIEPEMEHHBIX B 9KOHOMUKE.

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

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

Tema . Ilupepenunaibabie ypaBHEeHHs NIEPBOI0 MOPSAKA.
Tembl nnpeseHTanmi, pedeparos, J0KJIAT0B:
15



1. Tunel tuddepeHnanbHBIX YpaBHEHHH MIEPBOTO MOPSAAKA, METOABI UX PEIICHUS.
2. YpaBHEHUsI BBICIIUX MOPSAIKOB, JOMYCKAOIINE MOHKEHHUE MOPSIKA.
3. [Ipumenenue nuddepeHInaTbHbIX YPaBHEHHUM sl pEIICHUS SKOHOMHYECKUX 3aay.
Tema . Iludpepennuaibabie ypaBHEHH BTOPOIo NMOPsAKA.
TeMbl npe3eHTaumii, pedpepaTos, 10KJIAT0B:
1. Tunsl quddepeHnnaibHpIX YpaBHEHH BTOPOTO MOPSAKA, METOIBI HX PEIICHUS.
2. OrnpenenieHne TUIA YaCTHOTO PELIEHHUs 110 IPABOM YaCTH ypaBHEHMUS.
Tema . UucsoBble psiabl.
TeMbl npe3eHTaumii, pedepaTos, T10KJIAT0B:
1. MeTobl OnpeesieHns CXOJUMMOCTH YUCIOBOIO Psijia.
2. 3HAKOIIEPEMEHHBIE U 3HAKOYEPETYIOLUIUECS YUCIOBBIE PSABIL.
Tema . DyHKUHOHAJIbHBIC PAABI.
TeMbl npe3eHTanMi, pedepaToB, TOKJIAT0B:
1. MeTo/b1 OnpeIeIIeHNs MHTEPBAJia CXOAUMOCTH (PYHKIIMOHAIBHOTO Psiia.
2. [IpuMeHeHue psiIOB B SKOHOMUKE.
3. Psanb1 @ypre.

Kputepun onenku (B 6aj1ax):

- 10 OamnoB BbICTaBIsieTCS OOydarolIeMycs, €CIIM TeMa JIOKJaJa PacKphbiTa, MPHBEICHBI BEPHBIC
MIPUMEPHI, CTYIEHT CBOOOHO OPUEHTHUPYETCS B TEME JJOKJIA/Ia, OTBEYACT Ha JOMOJHUTEIHHBIE BOIIPOCHI
(coomeemcmeue unouxamopy OITK-2.1.);

- 7 GautoB BBICTABJIAETCS OOY4YAKOIIEMYCs, €CIM TeMa JOKJIaga PacKpbiTa, MPUBEICHBI BEPHBIC
IPUMEPHI, CTYJCHT IPH OTBETE Ha JOMOJHHUTEIILHBIE BOIPOCHI JOIYCKAET HETOYHOCTH (COOmeemcmeue
unouxamopy OIIK-2.1.);

- 5 0ayIoB BBICTABIISIETCS] OOYYAIOLIEMYCsl, €CIIM TeMa JIOKJIaJa PacKpbITa, MPUBEJICHHbIC TPUMEPHI HE
COOTBETCTBYIOT TEME, CTYACHT, OTBedYas Ha JIONMOJHUTEIBHBIC BOIPOCH], JOIYCKAeT ONIUOKHU
(coomeemcmeue unouxamopy OITK-2.1.);

- 0 GamioB BBICTaBISICTCS OOYYAMOIIEMYCs, €CJIM TeMa JIOKJIaga HE PAacKphiTa, WM MPHU OTBETE Ha
BOTIPOCHI JIOMYIIEHBI TPYOBIC ONIMOKU (coomeemcmeue unoukamopy OITK-2.1.)

Tembl HHAUBUAYAJIBbHBIX /W I'PYHNIIOBLIX ITPOEKTOB

Nuauxaropsl noctmxkenusi: OINK-2.1.

1. YucnoBasg mnocinenoBarenbHOCTh €€ mnpenen. IlpuMeHeHHe B (MHAHCOBBIX BBIUYMCIIECHUIX
(HempepbIBHOE HAYKMCIIEHUE MPOIIEHTOB B (DHAHCOBBIX CJIEIKAX).

2. IlpousBonHast GyHKIMHU, €€ IKOHOMHUYECKUN CMBICII. DJIACTUYHOCTh (DYHKITNH, €€ SKOHOMHYECKHUI
cmblich. [IpeaenbHblil ananus. [lpenenbHble U3AEpKKY, IpeeNbHas BRIpyUKa, peieiabHasi IpUuObLb.
3. [lpumenenne Gopmynsl Telinopa A HaXOXKIAEHUS TapaMeTPOB KYIOHHBIX oOiMranuil (aropanus
U BBINYKJIOCTh). Mcmonb3oBanue ¢Gopmyiasl MakinopeHa maias  cpaBHeHHS H(PPEKTUBHOCTU
(MHAHCOBBIX ONepaluii MPU Pa3IMYHBIX CXeMax HapalleHUs U TUCKOHTUPOBAHUS JCHEXKHBIX CYMM.

4. I'moGanbHBIA 3KCTpeMyM (DYHKIIMM HECKOJBKUX IMepeMeHHbIX. DYHKIMS IMOJIE3HOCTH, 3ajaya
NOTpeOUTENBCKOrO BbIOOpa, KpuBas Oe3pa3ivuus, IpeleNbHas HOpPMa 3aMelleHHs, (QyHKIUS
crpoca.

5. Meron HaMMEHBIINX KBAJAPATOB.

Kputepun onenkn (B 0aj1ax):
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- 10 OamyoB BeICTaBIsieTCS OOy4aloOLIEMyCs, €CIM TeMa IPOEKTa pacKpbiTa, NMPUBEIACHBI BEpHbIC
MIPUMEPHI, MPOBEIEHO CaMOCTOSTEIHHOE WCCIICJOBAHHE, CTYIEHT CBOOOJHO OPUEHTHPYETCS B TEeMe
[IPOCKTA, OTBEYAET Ha JOMOJHUTEIbHBIC BOIIPOCH! (coomeemcmeue unouxamopy OIIK-2.1.);

- 8 OamwioB BBICTABISETCS OOydYaromIeMycsi, €ClIM TeMa IPOEKTa pPACKpbITa, MPUBEIEHBI BEPHbIC
MPUMEPBI, MPOBEICHO CAMOCTOSITEIILHOE HCCIIEIOBAHUE, CTYIEHT MPHU OTBETE HA JIOMOJHUTEIbHbIC
BOIIPOCHI JIOMTYCKAeT HETOYHOCTH (coomeemcmeue unouxamopy OITK-2.1.);

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

- 0 GaiioB BBICTaBIsIETCs O0yUarOIIEMYyCsl, €CIIM TeMa MPOCKTa HE PacKpbhITa, MPU OTBETE HA BOIPOCHI
JIOMYIICHBI TPYObIC OINOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

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

CTpyKTypa 3K3aMeHALMOHHOTO0 OMJIeTAa/32a4eTHOI0 3aJaHUA

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

3ajganus, BKJIOUYaeMble B JK3aMeHAIIMOHHBIM OMJjieT/3aueTHOE 3a/laHHe

Tunoeoii nepeuenv 60NPOCO6 K 3auemy ¢ OUeHKOIL:

Homep IlepeyeHb BONIPOCOB K 324eTy € OLIEHKOM
BOMnpoca

ManI/IIIBI, OCHOBHBIC ITOHATHA.

Orneparuu HaJ MaTPUIIAMH.

CBolicTBa 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 onpeaeuTeNIe.

OO0parHas MaTpHLa.

©| o N g~ w N

CriocoOb1  HaxoxeHust oOpartHoil Matpuiel. Dopmyna s
BBIYUCIICHHS] 0OPaTHOM MaTpPUIBL.

10. | BoruuciieHre 0OpaTHOM MATPHIIBI C TOMOIIBIO TOCTPOCHHUSI.

11. | Panr MaTpwIib.

12. | Cnoco0Ob! BEIYUCIICHHS] PAHTOB MAaTPHIL.

13. | Cucrembl TMHEHHBIX YpaBHEHHUH, OCHOBHBIC TIOHSTHSI.

14. | PemeHue cucTeM JIMHEWHBIX YpPaBHEHUH C TIOMOIIBIO (HopMys
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Kpawmepa.

15. | PemieHue cucTteM JMHEHHBIX ypPaBHEHHH C IOMOILNBIO OOpaTHOU
MaTpPHIIBL.

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

17. | Pemenne cuctem JTUHEHHBIX ypaBHeHH. Metox ["aycca.

18. | PemieHue TMHEHHBIX OJHOPOHBIX CUCTEM YpPaBHCHHUIA.

19. | BekTopbl OCHOBHBIC TOHSATHSL.

20. | BekTOpBI ¥ JIMHEHHBIC ONEpaluy HAJl HUMH.

21. | IIpoekiyst BEKTOpa Ha OCk.

22. | PazioxeHue BEKTOpa [0 OPTaM KOOPIUHATHBIX OCEH.

23. | Moaynb Bekropa. Harmpapisironye KOCUHYCHI.

24. | OmnpeneneHue CKaasIpHOTO MPOU3BEICHHUS.

25. | CkaisapHOE IPOM3BEICHNE BEKTOPOB U €r0 CBOMCTBA.

26. | BelpaxxeHHE CKIAPHOTO MTPOU3BEICHNE Yepe3 KOOPAUHATEHI.

27. | IlpunokeHus CKaJsIpHOTO MTPOU3BEICHHUS.

28. | OmpenerieHUEe BEKTOPHOTO MTPOU3BEICHHUS.

29. | BekTopHOE IPOU3BECHUE BEKTOPOB M €r0 CBOWCTBA.

30. | BeipaxeHHEe BEKTOPHOT'O MPOU3BENCHHS Yepe3 KOOPIHHATHI.

31. | IlpuiokeHus: BEKTOPHOTO MIPOU3BE/ICHHS.

32. | OnpeneneHnue CMEIIAHHOTO MTPOU3BEICHHUS.

33. | CMmemaHHOe POU3BEICHUE BEKTOPOB M €r0 CBOWCTBA.

34. | BelpaXeHHE CMEIIAHHOTO TIPOU3BEICHUS Yepe3 KOOPAUHATHIL.

35. | HekoTOopbIe NpUIIOKEHHS CMEIIAHHOTO ITPOU3BEICHHS.

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

37. | OpToroHasnbHasi CHCTEMa BEKTOPOB.

38. | ba3uc mpocTpaHCTBa.

39. | Pa3nmoskeHue BEKTOpa 10 MPOU3BOJIBHOMY Oa3HCy.

40. | CoOcTBeHHBIE 3HAYEHUE U COOCTBEHHBIC BEKTOPBI MATPHUIIBI.

41. | [IpuBeneHue KBaAPaTHOW MATPHUIIBI K THArOHAIEHOMY BHITY.

42. | OproroHanbHbIE U CHMMETPUYECKUE MATPHIIBI.

43. | KBagpatudnbie (GOpPMBI.

44. | IlpuBeneHure KBAPATUIHONW (OPMBI K KAHOHHUECKOMY BHILY.

45. | OnpeneneHre MOJOXUTEIBHONM W OTPUIATENFHON KBaIpaTHYHOM
(bopMmBl.

46. | JIuHMM HA TUTOCKOCTH.

47. | OcHOBHBIC TIOHSTHS JTMHHH.

48. | PaznuvHbIe BUIbI yPABHEHHI MIPSIMOM Ha MJIOCKOCTH.

49. | [Ipsimast TMHUS Ha TUIOCKOCTH. Pa3nnyHble BUIIBI 33/1a4.

50. | JIuHMM BTOPOTO MOPSIIKA HA TIOCKOCTH.

51. | OcHOBHBIEC IOHATHS O0IEe yPaBHEHHS JIMHUS BTOPOTO MOPSIKA.

52. | OKpY)KHOCTb ypaBHEHHsI TOHATHSI, CBOICTBA.

53. | DnMIic ypaBHEHUS MOHSTHUS, CBOWCTBA.

54. | I'mnepOona ypaBHEHUS MMOHATHS, CBONCTBA.
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55.

[Tapabona ypaBHEHHsI TOHATHUS, CBOMCTBA.

56. | YpaBHEHUE MOBEPXHOCTHU ¥ JIMHUH B TIPOCTPAHCTBE.

57. | OCHOBHBIC TIOHSATHS. Y PaBHEHHUE IJIOCKOCTH B IIPOCTPAHCTBE.
58. ITimockocTs. OCHOBHEBIE 3a1aYH.

59. | YpaBHenue npsmoii B mpoctpancTse. [ToHaTHs.

60. | VpaBHeHus mpsMbIX B ipocTpaHcTBe. OCHOBHBIC 3a/Ia4H.

61. | [Ipsimast U MIOCKOCTH B ipocTpaHcTBe. [IsHsTHS.

62. | IIpsiMas U MI0CKOCTh B pocTpaHcTBe. OCHOBHBIC 3a1aUH.
63. | basaHCOBBIIl METO/ aHAIM3a YKOHOMHUYECKUX TTOKa3aTeseH.
64. | DKOHOMHKO-MaTeMaTHYECKask MOJICIIb MEKOTPACIIEBOrO OanaHca.
65. | Bamaum MexoTpaciieBoro GanaHca.

66. | IloHsTre U aHaIU3 OAITAHCOBOM MOJEIH.

67. [TocTpoenune GamaHCOBBIX MOJIEIIEH.

68. | 3amauym Ha mocTpoeHUe OANTAHCOBBIX MOJICIICH.

69. | [Ipumenenue hopmyn oOparieHus.

70. IMoctpoeHne 6amaHCOBBIX MOJIEIEH.

71. IlonsTre CTPYKTYPHON MaTpULIBL.

72. 3amayu NPUBOAAIIUE K CTPYKTYPHBIM MOEIISIM.

Tunoeoii nepeuenv 60nPOCO8 K IK3IAMEHY:

Homep IlepeyeHb BONPOCOB K IK3aAMEHY
BOIIpoOCa
1 MuoxecTBa. OCHOBHBIE IOHSITHSI M ONIPENEICHUSL.
2 UuncnoBble MHOKECTBA. MHOKECTBO JEHCTBUTEIBHBIX YHCETL.
3 Yucnossle mpoMekyTKH. OKPECTHOCTh TOYKH.
4 MHO0KeCTBO KOMIUIEKCHBIX YHCEI.
5 @DopMbl 3aITUCH KOMIUIEKCHBIX YHCEIL.
6 Cio’xeHre KOMIUIEKCHBIX YHCElL.
7 BblunTaHue KOMIUIEKCHBIX YUCE.
8 YMHOKEHHE KOMIUIEKCHBIX YUCell.
9 JleneHne KOMIUIEKCHBIX YHCE.
10 Bo3BeeHne KOMIUIEKCHOTO YHCJIA B CTETICHB.
11 H3BrieueHne KOpHS M3 KOMIUICKCHOT'O YHUCIIA.
12 Oyukuyst. Onpenenenue, crnoco0bl 3a1aHKsL, IPUMEDPHI.
13 OCHOBHbIE XapaKTEPUCTUKH (YHKITHH.
14 OcHoOBHbIE 21eMeHTapHbIe DYHKIWHU U X TpaduKH.
15 OOpatHast QyHKIHSL.
16 CrnoxHas GyHKIHSL.
17 UucnoBast MOCIEN0BATEIBHOCTb.
18 IIpenest YUCIIOBOM MOCIIEN0BATENBHOCTH.
19 [Ipenen pyHKIMHU B TOUKE.
20 [Ipenen ¢pyHKIMHE HA OECKOHEUYHOCTH.
21 OOHOCTOPOHHUE MPEAETIBIL.
22 CBoOIiCcTBa MPEJIEIOB.
23 beckoneuno Gosbmast pyHKIHS.
24 Bbeckoneuno manast QyHKUusI.
25 CBs13p Mexxay GYHKLHMEH, ee IpeaeraoM H 0eCKOHEYHO MaJol QyHKIHMEH.
26 OCHOBHBIE TEOPEMBI O Mpenenax.
27 [Tpu3HaKy CylIeCTBOBaHHS NPEICIIOB.
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28

ITepBrIii 3aMedaTenbHBIN IpEaeT.

29 Bropoii 3amedaTenbHbIH peen.

30 DKBUBAJICHTHBICOCCKOHEYHO MaJible (DYHKIHH.

31 HenpepbIBHOCTD ()YHKLIMH B TOUKE.

32 HenpepbiBHOCTH (hyHKLIMIT B MHTEpBaJie U Ha OTPE3KE.

33 Touku pa3pbiBa U UX KiaccubHUKAIHS.

34 OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (DYHKITHSIX.

35 3amgaun, IPUBOISAIITNE K TTOHSITHIO IPOHU3BOTHOM.

36 OnpepesneHre NPOU3BOTHON QYHKIIMH OJHON MEPEeMEHHO.

37 [TpaBuna auddepeHIHPOBaHHS.

38 MexaHHYECKUI CMBICIT IIPOM3BOIHON IIEPBOI0 HOPSIKA.

39 I'eoMeTpHyeCKUil CMBICIT IIPOM3BOIHOM IEPBOrO MOPSAKA.

40 YpaBHEHHE KacaTeJIbHON W HOPMaJIM K KPUBOA.

41 [Tpon3BoHbIE BBICHINX MOPSIKOB.

42 Juddepenunan pyHKImH.

43 IIpon3BogHas c0KHOW (HYHKITHH.

44 IIpon3BoaHas OT HESBHO 33JaHHON (DYHKITHH.

45 [Tpoun3BoaHAsl OT MapaMeTPUIECKH 3a1aHHOH QyHKIHH.

46 [Tpumenenue auddepeninana K npuOIMKEHHBIM BEIYUCICHHSM.

47 [Tpapwio JlonuTalis 1)1 BEIYUCIICHUS Tpesiesia GYHKIINY.

48 HuTepBagsl MOHOTOHHOCTH (PYHKIIWH.

49 DKCTPEeMyMBI (DYHKITHH.

50 HawuOonpiiee v HanMeHblIee 3HaueHe GYHKIUHN HA OTPE3Ke.

51 BBInyKi10cTh, BOTHYTOCTD Tpaduka (yHKIUH.

52 Touku neperuoa.

53 AcuMnTOTH rpaduka QyHKIHH.

54 OO6mmas cxeMa nucciefoBannue (yHKITHH.

55 DOnacTuuHOCTh PYHKIMHU M €€ CBOHCTBA.

56 DacTUYHOCTh B YKOHOMHKE.

57 [TpuMeHeHne MPOU3BOTHON K PEIISHHIO 33/1a4 Ha ONITHMHU3AITHIO.

58 OO6mmas cxeMa HcciaeI0BaHus (DYHKIMH U ITOCTPOSHUS Tpaduka.

59 ®opmyia Teilsiopa AJisi MHOTOUYJIEHOB.

60 ®opmyna Teitnopa it TPOU3BOJILHON (QYHKITHH.

61 [MousiTre GYHKIMN HECKOJBKUX MePEMEHHBIX.

62 YacTHbIe TPOU3BOIHEIE.

63 Junddepennman QyHKIMN HECKOIBKIX TIEpEMEHHBIX.

64 YacTHble MPOU3BOIHBIE BBICIIHX ITOPSIKOB.

65 [Tpon3Bo/HASI IO HANIPABIICHHUIO.

66 I'pagueHT pyHKIHN.

67 OKcTpeMyMbl GYHKIMH MHOTHX EPEMEHHBIX (JIOKaJIbHBIH).

68 Y cnoBHBIH SKCTpeMyM (PYHKIINH HECKOJIBKHX MEPEMEHHBIX.

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

70 OKOHOMHUYECKHE WILTIOCTpaluy (PyHKIIMU ABYX IEPEMEHHBIX: (YHKLINU
CIIpOca U MPEeIOKEHHSL.

71 DKOHOMHUYECKUE WILTFOCTPALUHU (QYHKIIMU JIBYX TIEPEeMEHHbBIX: (YHKIIUS
MIOJIC3HOCTH.

72 OKOHOMHYECKHE WILTIOCTPalny (PYHKIIMU ABYX IEPEMEHHBIX:
POM3BOJCTBEHHAs QYHKIHSI.

Homep IlepeyeHb BONPOCOB K IK3aMEHY
BOIpoca

1 [TepBoobOpazHas. [loHsiTHe HEOMpPeAEIEHHOTO HHTETpaa.

2 CBolicTBa HEOIpeIeICHHOT0 HHTErpaa.

3 Heomnpenenennsiii uuTerpai. Tabnuna nepBooOpasHbIX.
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Heonpenenennsiii unterpan. HenocpencrseHnoe
MHTETPUPOBAHUE.

5 Heonpenenennsiii unterpan. IHTerpupoBaHue myTeM 3aMeEHBI
TIEPEMEHHOM.

6 Heonpenenennsiii unTerpan. aTerpupoBanue myTeM 3aHECEHUs
MHOXHUTEISI TOJT 3HaK auddepeHimana.

7 Heonpenenennsiii unterpan. @opmyiia HHTErpUPOBAHUS 110-
YacTsM.

8 Heonpenenennsiit uarerpan. MaterpupoBanue ApooHO-
paLMOHAILHON (YHKLUH.

9 MeTto1 HeonpeaeIeHHBIX KO3 PUITMESHTOB.

10 Heomnpenenennsiii uaterpan. MaTerpupoBanue
TPUTOHOMETPUUYECKUX (PYHKLUH.

11 Heonpenenenustit uaterpai. MaTerpupoBanue uppannoHaIbHBIX
G YHKIHA.

12 Tabnuunble «HEOSPYIIUECs» MHTETPAIBI.

13 OnpeneneHHbI HHTErpaJ Kak Npeiei HHTErpajJbHON CyMMBI.

14 ®opmyna HeroTona-Jleiibnuma.

15 OcHOBHBIE CBOWCTBA ONPEAEICHHOIO MHTErpaa.

16 3ameHa epeMeHHO B OIPEICTICHHOM HHTErpase.

17 HHTerpupoBanue mo-4acTsiM B OMPEeICHHOM HHTErpaie.

18 WHTerpupoBaHue YETHBIX M HEYETHBIX (PYHKIIMI B
CUMMETPHUYHBIX MpeJIeiax.

19 HecobGcTBeHHBIE MHTErpalIbl IIEpBOTo poja. OnpeneneHus,
IPUMEPBL.

20 Hecob6cTBeHHbIE HHTErpalibl BTOpOro poaa. OnpeaeneHus,
IPUMEPBL.

21 ['eomeTpuueckue MpUIOKEHHS ONPEIETICHHOr0 HHTErpaia K
BBIYMCIICHHUIO IUIONIA/ICH MIIOCKUX (UTYD.

22 ['eomeTpuueckue MpUIOKEHUS ONPEIETICHHOT0 HHTETpaia K
BBIYHCIICHUIO 00BEMOB TEJ BPAIIICHHUS.

23 ['eomeTpryeckue NpuIoKeHUs ONpeIeICHHOr0 HHTETrpaia K
BBIYMCIICHHIO JUIMHBI JYTH IJIOCKOW KPUBOH.

24 [TpusoXKeHus ONpeIeIeHHOT0 HHTErpaia K YKOHOMHUKE.

25 Kpugast Jlopenua, Beruncienue kodppuipenra JOKUHU.

26 3anauu, npuBoslMe K 1uddepeHalIbHbIM YPABHEHHSIM.

27 Juddepennunanbable ypaBHEHHs IEpPBOro nopsaka. OCHOBHbIE
TIOHSATHSI.

28 JuddepennunanbHble ypaBHEHHS IEPBOTO MOpsIKa. 3a1aua
Komm.

29 Juddepenunanbable ypaBHEHHS IEPBOTO MOPSIIKA C
Pa3AeSIONIMMUCS IEPEMEHHBIMHU.

30 OpnHopoanbie quddepeHnnanbHble ypaBHEHUS IEPBOr0 MOPSIKa.

31 Jluneiinoe nuddepeHnnanpHoe ypaBHEHUE IEPBOTO MOPSAKA.

32 Jlunetinoe muddepeHnmansHOe ypaBHEHNE TIEPBOTO MOPSIIKA.
YpasHenue f.bepnyiuium.

33 Meron Jlarpanka penieHus JIHHEUHBIX D HepeHInaTbHBIX
ypaBHeHM | ro mopsijika.

34 Meton U.bepuynnu perienust TuHEHHbIX U depeHIInaTbHBIX

ypaBHeHHMi | ro mopsiika.
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35

YpaBHeHue B MOJIHBIX TuddepeHImanax.

36 JuddepeHnmaabHble YpaBHEHHS BHICITHX HOPSIIKOB.

37 YpaBHEHUSI, TOMYCKAIONIUE TTOHMKEHUS MOPSIJIKA.

38 JluHelHbIC OJJTHOPOAHBIC YPABHEHHSI BTOPOTO MOPSIIKA.

39 JInHeliHbIE OTHOPOHBIE YPABHEHUS BTOPOT'O MOPSAIKA C
MOCTOSTHHBIMH K03 UIIMeHTaMH.

40 Jluneiinsie HeogHOpoaHbIe ypaBHeHus (JIHY) Broporo mopsiaka
C IOCTOSIHHBIMH KO3(pduIimeHTamMu.

41 Ctpykrypa obmiero pemenust JIH/Y Broporo nmopsiaxa.

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

43 Nurerpuposanue JIH/Y BTOpOro nopsiaka ¢ HOCTOSHHBIMU
K03 puIMEeHTaMU U IPaBOH YaCThIOCIICIIMAIBHOTO BH/IA.

44 UYactHoe pemenne JIHJY BTOporo nopsiaxa.

45 3anaua Komwm st nudepeHnnaibHpIX ypaBHEHUN BBICIIHX
HOPSIIKOB.

46 [Tpunoxenus quddepeHnnaNbHbIX YPaBHEHUI K SKOHOMUKE.

47 Uucnossle psiibl. OCHOBHBIE ITOHSITHSL.

48 Psip reomeTprueckoi Mporpaccuu.

49 Heo0Xx0iMMbIii IPU3HAK CXOJMMOCTH YUCIIOBOTO psija.

50 ["apMOHMYECKHHN P,

ol [TonoxuTeapHbIC YUCIOBBIE Psijibl. CXOIMMOCTh M CYyMMa psijia.

52 Heo0xoMuMBIi 1 JOCTATOYHBIN MPU3HAKHA CXOJUMOCTH
MOJIOXKHUTEIIBHBIX YHCIIOBBIX PSIJIOB.

53 IIpu3HaKu cpaBHEHUs PSAOB.

54 [Tpu3nak damambGepa.

55 PanukanpHbii npu3Hak Koy,

56 WHuTterpanbHbiid npusHak Komm.

o7 3HaKonepeMEeHHbIH psil.

58 JlocTaTouHbIl NIPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHOTO Ps/Ia.

29 AOCONIOTHAs M YCIOBHAsL CXOAUMOCTb.

60 3HaKouepeYIOIUNCS PSiA.

61 [Tpu3nak JleliOHua.

62 Ocrarok psaa. OneHka octaTka psa ¢ IOMOIIbIO TPU3HAKa
JleitOHuna.

63 QOYHKIMOHATBHBIN PSII.

64 O61acTh CXOAMMOCTH (PYHKIIMOHAIBHOTO PAJIa.

65 CreneHHOM psii.

66 CBOWCTBA CTEMEHHBIX PSJIOB.

67 HHTEpBa) ¥ painyc CXOAMMOCTH CTETIEHHOTO PsJIa.

68 Haxosxnenue paguyca CXOAMMOCTH CTETIEHHOTO PsiJia ¢ OMOILBIO
npusHaka Jlanmambepa.

69 Psan Teitnopa. Psin Maknapena. Paznosxenue GyHkiuii B
CTETICHHBIE PSI.

70 [IprMeHeHne CTETIeHHBIX PSI0B B MPUOIMKEHHBIX BBIUMCICHUSIX
3HaYeHUH QyHKIHH.

71 [IprMeHeHre CTETeHHBIX PSAA0B B MPUOIMKEHHBIX BBIUMCICHUSIX
OTIpeIeICHHBIX HHTETPAJIOB.

72 [IpuMeHeHne CTEeNeHHBIX PSAAO0B B MPUOIMKEHHBIX BBIUMCICHUSIX

JubdepeHIMaNbHbIX YpaBHEHUH.
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Tunoeswvie pacuemHo-ana.iumuiecKue 3a0anus/zaoavuu:
Tema 1. D1eMeHTBI JTMHEHHOMH aJaredpbl
JlaHa cuctemMa JIMHEHHBIX ypaBHeHUH. Jloka3aThb €€ COBMECTHOCTb U PEIIUTh JBYMs CIIOCOOAMHU:
MetonoM Kpamepa; cpenctBamMu MaTpu4yHOro HMcuucieHus; Merojnom ['aycca; merogom JKoppana-
l"aycca.
5%y +8x, —x5 =7,
1. <2x; —3x, +2x5 =9, 2.
Xq +2%X, +3x53 =1

4x, —3x, +2x53 =9,
2%, +5%x, —3x5 =4,
5x, +6x, —2x4 =18.

Tema 2. Di1eMeHTbI BEKTOPHOM aJIredpbl

B Tabauie npuBeaeHbl KOAQGUIMEHTH TPSIMBIX 3aTpaT U KOHEYHAs MPOAYKIUS OTpaciieil Ha IIaHOBBII
[IEPUOJ, YCII. ACH.CNI.

IloTpebdsenue .
Koneunsrit
Otpacinb Cenbckoe
[IpombIIeHHOCTH . IPOAYKT
XO0351ICTBO
[TpOMBIIIIICHHOCTh a b t
IIpousBoacTeo Cenbckoe c d f
XO035IICTBO

Haiitu:
1. nnaHoOBBIE OOBEMBI BAJIOBOH MPOAYKIIMU OTpacield, MEKOTPACIICBBIC TIOCTABKH, YUCTYIO
MPOIYKIIMIO OTpaciieit;
2. HEOOXOJHMMBIN 00BEM BAJIOBOTO BBITyCKA KAXKIOW OTPACIIH, €CIIH KOHEYHOE TOTpeOiIeHue
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 TpeyroapHuka ABC. Haiitu: ypaBHeHHMe cTOpoH; anuHy cTtopoHsl BC; ypaBHeHue
BBICOTHI, OIYIIEHHON U3 BepmMHb  A; 1wuomans TtpeyroapHuka ABC; cucremy HepaBEHCTB,
onpezaensaomux TpeyroiabHuk ABC.

A (2;-1),

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

Tema 4. DjaeMeHTbI MATEMATHYECKOI0 AHAJINU3A

1. Haiitu obGnacts onpenenenus GyHKIUH Y = \/ (2x-5)(4 + x)
2. HaiinuTe 00MacTh JOMYCTHMBIX 3HAUCHUH (YHKITHH:

f(x):\/g—&/m.

Tema 5. IuddepeHunanbHoe HCHUCIeHHEe (DYHKIIUH OJHOM NepeMeHHO

) ( 1 12 )
lim -—
-2 \x+2 x +8

1. Bsruncnuts npenen GpyHKuIuu
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X +4, X < -1,
2. Haiitu Touku pa3pbiBa GyHKIHH f(x)=4x>+2, —1<x<],
2X, x2>1.

Tema 7. UcesienoBanue (PyHKIMA ¢ TOMOIIBIO POU3BOAHBIX

. 16— x?
1. Haiigure acuMnToTsl rpaduka GyHKIMHA Y = Ty U TOYKH €r0 MEPECEUYCHHSI C OCSIMHU
X i

koopauHat. [1o HaliIeHHBIM JaHHBIM CXEMAaTHUYECKU MTOCTPOITE rpaduk.

2.IIpoBenuTe MOIHOE MCCIIeIOBaHUE (PYHKITUH M IIOCTPOUTE ee rpadukK:

3
1. y:x+33\/F. 2.y X

= 3. = 2 2 X.
20_2) y = (X" +2x)e

Tema 8. ludpepenunanbHoe ncuucjienue GyHKIUH MHOTHX NMepeMeHHbIX.
1. Haiitu HauOosbliee U HaMMEHbILEE 3HAUYCHUS (YHKIUI B 3aMKHYTON 00J1acTH, OrpaHUYEHHOMN
3aJaHHBIMU JIMHUAMH Z =X +y° —Xy+X +y .

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

Tema 9. UnTerpajbHoe ucuucjienne GyHKIUHU OHOI MepeMeHHOii.

X
2cosx+e” ——jdx

Jx

2. Haiitn IMPUPOCT KalluTalla IIPECAIPUATHUS Ha JAHHOM IIPOMEIKYTKEC BPECMCHU, CCIIN CKOPOCTH

1. BrluncnuTe HeONpeIeIeHHbIN HHTETPa (

o o ajsb
W3MEHEHUS HHBECTUIIMU UMEET CIIENYIOIINN BUI: | (t) = C\/ U+ d , a <t < p., npu
3aJaHHBIX 3HAYCHUAX [1apaMeTPOB.

o . 2
3. Pacnpenenenue 10xoaa B HEKOTOPOH CTpaHe onpenenseTcs Kpusoi Jlopenna: Y = ax + bx.

Kakyro yacts noxozaa nonydarot ¢ % Haubosee HU3KO0 orutaunBaemMoro Hacenenus? [locuntate
K03 (UIIMEHT HEPAaBHOMEPHOCTH paclpeieNieHusi COBOKYIHOro noxoaa, ecnu a=0,87, B=0,13,
c=12.

Tema 10. In¢depenuuanbHbie ypaBHEeHH.

x Y +xy =y
1. Pemure ypaBHEHHE =~ * Y y

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

&,

3 ®yHKIMK cHpoca W MpeIoKeHHs Ha HEKOTophli Toap mmeror Bug (=50—-2p—4

s=70+2 p— 5—? . Haliiute 3aBUCUMOCTh PaBHOBECHOM LIEHBI OT BPEMEHH, eciu P = 10 & moment

spemenn 1 =0,

V' +10y"+25y=0

1. Pemenuem pauddepeHnnaIbHOro ypaBHEHUS ABIISIETCSI  CEMEWUCTBO

GyHKIUIA. ..
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2. KopHU XapakTepHCTUYECKOTO YypaBHEHUS JIMHEHHOTO OJHOPOIHOIO

YpaBHEHUS PaBHBI: = ! . Torga 3T0 ypaBHEHUE UMEET BU/I. ..
3. Pemmute ypaBHenue y" + 2y' — 3y = sinx

=2.ky=3

Tema 11. MocaenoparenbHOCTH U PSABI
1. O6mwmit unen psga 1/2+2/3+3/4+4/5... paBeH...
2. Ilsrenid wieH paga 1/2+1/4+1/8+... pagen...

Z(—i}”n! Z

3. Onpenenute CXOAUMOCTb PSAIOB =1 , P

(==
3n

>N
2 i1

1. Onpenenute 001aCTh CXOTUMOCTH CTEIICHHOTO psijia -1

Gl

® n
>
M+
2. Paamyc cXoIMMOCTH CTENIEHHOTO psiaa n=l paBeH...
ao

)™ (2x-5)"

2

=1 2n-1
3. VYkaxwure cepeHy HHTEpBaAIa CXOJAUMOCTH psiga =

Temamuxa Kypcoswvix pabom/npoekmoe (npu HaIuuuu):

nuddepeHInaIbHOTO

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

Iloka3zaTenn U KpUTEPUHU OLIEHUBAHNS IJIAHNUPYEMBIX Pe3yJIbTATOB 0CBOEHMS
KOMIIETEHIIUH U Pe3yJbTATOB 00y4YeHUsl, IIKAJIA OLleHNBAHUS

dopmupyemsbie HNHaukaTop A0CTHIKEHUS Kpurepun Yposens,

Ilkasna oneHUBaAHUS pMupy p p p 0CBOEHUSA
KOMIIETEHIINH KOMIIeTEHIIUH OlleHUBAHUSA .
KOMIIEeTEeH Ui
OIIK-2. Cnocoben  [OIIK-2.1. [Ipumensier ~ [3uaer Bepao m B | [IpoaBHHyTHIi

[MPUMEHATH OCHOBHBIE
3aAKOHBI U MCTOAbI
KCcClIeIOBaHU M
CCTCCTBCHHBIX HaYK
U1 pEeLIeHUs 3a1a4

MaTeMaTHYECKUE METO/IbI
U OCYILECTBIISIET
MaTeMaTHYECKYIO
00pabOTKy JaHHBIX,
[OJYYEHHBIX B X0J1€

npodeccCuoHaNbHON  [pa3pabOTKU MPOIYKIINH
85 _ NEATEIIBHOCTH 00I1IECTBEHHOTO
100 «OTIMIHO IMUTaHWS, a TAKXKE
6anioB anrenoy WCCIIEIOBAHUM U

OKCIICPTHU3bI €€ KAaYCCTBa
1M Ka4CCTBa
MCITOJIB3YEMOI'O ChIPbhs

MOJIHOM 00beMe:
MATEMATHUYCCKUC
METObI U
OCYIIIECTBIISCT
MaTEeMAaTHYECKYTO
00pabOTKy JTaHHBIX.

'YMeeT BepHO U B
MOJIHOM 00BLeMe:
[paCCUUTHIBATH
PKOHOMHUYECKHE U
[MoKa3aTeu,
HOHy‘[eHHBIe B X01€
[pa3paboTKu
MPOIYKIIUU
00ILIECTBEHHOTO
TMMATAHUS, 4 TAKXKC
MCCJIEIOBAaHUN 1
PKCIEPTH3HI €€

Ka4ycCTBa U
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KadycCcTBa

MCIIO0JIB3YEMOT O
CBIpBsI
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer ¢ IToBbIeHHBIH
[PUMEHATh OCHOBHBIEMaTEMATHYCCKUE METOpI[ ¢3HATHTETLHBIMM
3aMCYaHUSAMM:
3aKOHBI © METO/IbI W OCYIIIECTBIISIET
o MAaTEMAaTHYCCKUEC
MCCIIeI0BaHU I MaTEMaTHYECKYIO METOJE! ¥
CCTECTBEHHBIX HAyK |00pabOTKY TaHHBIX, OCYIIECTRIIACT
IJIST pEIICHUS 3a1a9  [IOJIYYCHHBIX B XOJIe MaTeMaTHYCCKYIO
npodeCCUOHATBHON  [pa3pabOTKH MPOIYKIIUN 276?360“(3’ AAHHBIX.
MeeT €
MesATeTbHOCTH 00IIIECTBEHHOT'O
HE3HAYUTEC/IbHBIMU|
[MUTAHMS, & TAKKE O —
MCCIICIOBAHUH U aCCUMTHIBATH
70 -84 «xopomoy/ - SKOHOMI/I'-ICCKI/IG u
GALIOB GAYTEHOY PKCIIEPTH3BI €€ KauecTBa
1 KadyecTBa 1OKa3aTeCiu,
TMOJYYCHHBIC B XO04€
MCIIOJIE3YEMOTO CHIPhSI
pa3paboTku
MPOAYKIIUU
0OIIIECTBEHHOTO
IMUTAaHWA, a TAKXKC
MICCIIEIOBAHUN U
OKCIICPTU3BI €€
Ka4ueCTBa U
Ka4ueCTBa
MCIOJIb3yEMOI'O
ChIpbs
OI1K-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ [3Haer Ha 6a3oBoM basosbirii
[PUMEHATH OCHOBHBIEMaTeMaTHYECKUE MeTOo b1y POBHE, €
OMOKAMMU:
3aKOHBI U METOIbI U OCYIIECTBIISET
o MAaTEMAaTHYCCKUEC
MCCIIeI0BaHUI MaTeMaTUYECKYIO N
CCTECTBEHHBIX HayK |00pa0OTKYy IaHHBIX, OCYIIIECTBIIACT
TSI pEIIeHUs 3a/1a4  [IOJTyYEHHBIX B XOJIe MaTeMaTHYCCKYIO
PO eCCHOHANBHOM  [pa3paGoTK mpoyKiy  ©OPAOOTKY NaHHBLX.
MesATeTbHOCTH 00IIIECTBEHHOT'O Vateer Ha 6230BOM
[MUTAHMS, a TAKKE ypoBHe, ¢
MCCIICIOBAHUM U omMOKaMu:
50-69 | «ynoBIeTBOPHTEIHLHO»/ HKCIICPTHU3bI €€ KaueCTBa [PACCYUTHIBATH
0aJi10B «3aYTCHO» 1 KayecTBa DKOHOMHYECKUC N
[oKasaTesu,
MCIIOJIE3YEMOTO CHIPhSI
TMOJIYYCHHBIC B XO0O€
[pa3paboTKu
MPOAYKIIUHU
00IIECTBEHHOTO
MMUTAaHHUA, a TAKXKC
MCCIIEJOBAHUN U
OKCIICPTU3BI €€
KauyeCTBa U
KaueCTBa
MCIIOIE3YEMOT0
ChIpbs
OIIK-2. Cnocoben  |OIIK-2.1. [Ipumensier ~ |He 3naer na Kommnerenuuu
IPUMEHSITH OCHOBHBIC|MATEMATHIECKHE METO b1 230BOM YPOBHE: He
MAaTEMAaTHYCCKUEC C(l)OpMﬂpOBaHLI
MeHee 3aKOHBI 1 METOIbI W OCYIIIECTBIISET
50 «HeyﬂOBJ’leTBOpﬂTeﬂbHO»/ o METOAbI U
Soon «HE 32UTEHOY MCCIIeI0BaHUI MaTeMaTHYECKYIO ocymectaser
€CTECTBEHHBIX HayK |00pa0OTKY TaHHBIX, MaTEMaTHIECKYHO

JJI pCIICHU 3aaa4

MOJIYUYCHHBIX B XOIC

00pabOTKy TaHHBIX.

He ymeer Ha
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npodeccCHoHaIbHON [pa3pabOTKU MPOAYKIMK (0230BOM ypoBHe

MEATEIILHOCTH 00IIeCTBEHHOTO [PaCCHUUTBIBATD
ODKOHOMHWYECKUC N
MUTAHUA, a TAKXKE
o T1OKa3aTcCu,
HCCHeﬂOBaHHH u MOJYYCHHBIC B XO04€
DKCIEPTU3BI €€ KAYCCTBA |pa3paboTKu
1 Ka4eCTBa [POIYKLHH

001I1eCTBEHHOI O
[MATAHKS, a TAKXKE
MCCIIEIOBAHUN U
PKCIIEPTHU3BI €€
KadyecTBa U
KadyecTBa
MCIIOJIb3yEMOT0
CBIpbsI

MCIIO0JIb3YCMOI'O ChIPbhs

KommnuieKkThl 3a1aHUi KOHTPOJIbHBIX PadoT il 3204HOH (pOPMBI 00yUeHU ST
Nuauxaropsl noctuxkenus: OINK-2.1.

3aounast ¢opMa OOYUCHHS TPEIIONIaraeT CaMOCTOATEIbHYI0 pa0doTy CTylIeHTa Haja y4eOHBIM
MaTepUajoM: MOUCK, aHAIU3 U OIleHKa MH(POPMAIUU 1O COIEPKaHUI0 Y4eOHOro MaTepuana, pelieHue
3a/1a4, BBIMOJTHCHHE KOHTPOJIBHBIX 3adaHuid. llepea BBITIOJHEHHEM KOHTPOJIBHOW pabOThI CTYICHT
JOJKeH HM3YyYUTh COOTBETCTBYIOIIME pas3felibl Kypca «Bpiciias MaTreMaTHKa», HCIONb3ysS Yy4eOHbIE
m3nanusi, VIHTepHET-pecypchl, JOMOJHUTENbHYIO JHuTeparypy. CIHCOK PEKOMEHIYEeMOU JIUTepaTyphl
MPUBEACH B METOAUYECKUX YKazaHMsX. CTyIEeHT MOXKET HCHOJIb30BaTh TAKKE YUEOHUKU U y4deOHbIE
MocoOusl, HE BKIIFOUSHHBIC B JIAHHBIN CIIUCOK, €CITU 3TH TIOCOOHSI COJIEPIKAT COOTBETCTBYIOIINE Pa3 Ieibl
yuebHoro kypca. OgHako, B ciiyuae BO3HUKHOBEHHUS 3aTPYIHEHHH MPU CaMOCTOSTEIBHOM H3Y4YE€HUU
Marepuaia, CTyACHT MOKET 00paTUThCA K MPENoAaBaTEeNO IJIsl MOJYyYEeHUS YCTHOW KOHCYIbTallUU.

CryneHThI-3204YHUKH, oOydaroluecss 1Mo HampabieHuto noArotoBku 19.03.04 Texwuonorus
MPOAYKIIMK W OpraHW3aius OONIECTBEHHOTO THTAHHUS HAIMPABJICHHOCTh (MPOQHIIE) MporpamMmbl
«TexHOJorusl U OpraHu3alus PeCTOPaHHOTO OM3HECa» B COOTBETCTBHM C YYEOHBIM IUIAHOM H3Y4aroT
Kypc «BpIciiei MmaTeMaTUKI» B TE€UEHUE JIBYX CEMECTPOB MEPBOTO T'ojla 0OYUYEHUSI U BBIMOJIHSIOT JIBE
KOHTPOJIbHBIE Pa0OTHI.

[Ipu BBITOTHEHUN KOHTPOJbHOW pabOTHI CTYACHT JOJDKEH PYKOBOACTBOBATHCA CIICTYIONIUMU
YKa3aHUSIMU:

1. KontponbHasi paboTa BBITIONHAETCS B OTIACIBHOM TETpaau B KIETKY, Ha TUTYJIBHOM JIUCTE
KOTOpOU JOJDKHBI OBITH SICHO HamMCaHbl (amiiusg CTYACHTA, €ro WHUIMAIbI, MONHBIA mudp, Kypc,
CIIEIUAIbHOCTb.

2. 3ajmaum cieAyer pacroiarath B MOpsSAKEe HOMEPOB, YKa3aHHBIX B 3aJaHusX. [lepen pemenuem
3a/1a4d HAJ0 MOJHOCTHIO TIEPENHCATh €€ YCIOBHE.

3. Xoa pemieHHs KaXIOH 3agaud CTYAEGHT 00s3aH OQOPMHUTH AaKKypaTHO, B MOJIHOM
COOTBETCTBUHU C TMOPSAKOM PEIICHUs] THUIUYHOW 3a7add, TMPUBEICHHONW B JaHHBIX METOJAMYECKUX
YKa3aHUsX.

5. KontposbHas paboTa BBIMOTHAETCS CAMOCTOSITEIHHO.

6. B cayyae He3zadeTa o KOHTPOJIBHOM paboTe CTyACHT 0053aH B KpaTYalIIuii CPOK UCIPABUTH
BCE OTMEUYEHHBIE OITMOKHN U MIPEIOCTAaBUTh padOTy Ha TTOBTOPHYIO ITPOBEPKY.

7. CTyIeHT BBIMONHIET TOT BapUaHT, KOTOPHIH COBIMAaeT ¢ mocleAHei nudpoit ero Homepa
3a4eTHOW KHMKKHU repen OykBoi B, miudpa Hosb cooTBeTcTBYeET 10 BapuaHTy.

KonTposnbHas pabora Nel no pa3aeiry «KAHAJIMTHYECKAS] TeOMETPUS U JIMHEHAA

ajaredpa»
BapuaHTbl KOHTPOJILHBIX 3aaHUI
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1-10. [ana cuctema NMHEHHBIX ypaBHeHUH. Jloka3aTh €€ COBMECTHOCTh M PEIINTH JABYMS CIIOCOOaMMU:
MetonoM Kpamepa; cpenctBamMu MaTpu4yHOTO HCUMCIEeHHS; MeTonoMm [aycca; meromom YKopmaHa-

l"aycca.

5%y +8x, —x45 =7,
1. <2x; —3x, +2x5 =9,
Xq +2%X, +3x53 =1
33X +Xy +X53 =1,
3. Xy —4x, —2x4 =7,
5x; —3x, +6x5 =14
X1 +Xy —Xg3=—4,

5. 44x; -3x, +Xx53 =3,
2X; +Xy —Xg3 =-5.
X1+ 2%, +X3 =4,
7. 43x, —5x, +3x3 =1,
22X, +7x, —X3=8.
3xq +4x, +2x3 =4,
9. ¢2x; —4x, —3x5 =17,
X, +95X, + X3 =—6.

4x, —3x, +2x53 =9,
2. 12x; +5x, —3x5 =4,
5x, +6x, —2x4 =18.
X, +X, —X3 =1

4. 18x; +3x, —6x5 =2,
4%, +Xy —3x53 =3.
X1 —4x, —2x5 =3,
6. 3%, +x, +x5 =5,
3xy —9x, —6x53 =-9.
X1 —2X, +3X3 =6,
8. 12x; +3x, —4x5 =20,
3xy —2x, —5x3 =6.

X1 +X, —X3 =4,
10.

4%, —3x, +X3 =3,
2X1 +X, —5x3 =0,

11-20. danbl koopauHaThl BepminH nupaMuabl  A1A2A3A4. CpepcTBaMu BEKTOPHOW anreOpbl HAMTH:

JUIUHY pedpa
MTUPAMH/IBI.

11.  Ai1(4,2,5), Ax0,7,2),  A30,2,7),
12 Ai(4,4,10), Ax(4,10,2), As(2 8,4),
13.  Ai(4,6,5), Ax6,9,4), A2, 10, 10),
14.  A:(3,5,4), Ax8,7,4),  As(5,10,4),
15. A1(10,6,6), Ax(-2,8,2), As(6,8,9),
16. A1(1,8,2), Ax526), As5,74),
17. A1(6,6,5),  Ax(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. JlaHbl BepIIMHBI TPEYroJbHUKA

A1Az; yron mexnay pebpamu  A1A2

u  Ai1A4; mwomane rpaHd  Ai1A2Az; 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).
Ad(8, 4, 1).

ABC. Haiitu: ypaBHEHHME CTOpOH; JUIMHY CTOpOoHBI BC;

ypaBHEHHE BBICOTHI, OMYIIEHHON W3 BEepIIUMHBI A; muiomaap TpeyroibHuka ABC; cucreMmy HepaBeHCTB,

onpezaensAomux 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(0;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 tabnune npuBeacHbl KOA(QPUIIMEHTHI MPSAMBIX 3aTpaT ¥ KOHEYHAs MPOAYKIIMS OTpaciei Ha
IIJIAHOBBIN NEPUOJ, YCII. IEH.E].

IloTpebenue .
Koneunsrit
Ortpacnb Cenbckoe
[TpoMBITIIIIEHHOCTH 9 IPOIYKT
X035HUCTBO
[TpOMBINIIIEHHOCTh a b t
IIpousBoacTBo Cenbckoe c q f
XO03SICTBO

Haittu:
1. nnaHoBble 0OBEMBI BAIOBOM MPOAYKIIMU OTpaciiel, MeKOTPACIeBble TOCTABKH, YUCTYIO
MIPOYKLIUIO OTPaCIIel;
2. HEoOXOAMMBIN 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 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: 4= [e gJ . 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




KontposabHasi padora Ne2 no pasgeny «MareMaTH4eCKUd aHAJIU3»

BapuaHTbl KOHTPOJILHBIX 3aIaHU I

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

1.a) lim—==;

X' +x2-6

3. )Ilm—
o Xt —x+1

2x2 +6x—5

4.a) lim————
x>n 5x2 —x+1 "’

5x* +x+3_

5 I axet

X—)ooX

5x% —3x+1

6. a) Ilm—
x>0 32+ x-5"

7.a) lim
2) x* +3

8.a) lim
)Hw3x +3x2+2°

8x° —3x? +9
9.a) lim

10. a) lim

X—00

X2 +x-2

7x* —2x3 +2

6x* — 2x? +X

x> 2X° + 2% 45’
2x° + X2 +3

x—>7

x—>0

1+x -
5) lim> -1 ml cc;sx; o “m(x+5j
x—0 xao 5x X—>0 X
V2+ 3 11— cos8x (x=2)"
B) lim——— lim —— .
X—7 x=01—c0s4x x—o| X
10 2 x-3
6) lim—2—Y*_ X tim L) pim| X
x>43_Jox+1" x01-cosX ' xox 5
3 2X
11— COSX —C0S° X
6) i EXT ) i SO C0S X ..m[“Xj .
Xx—0 X x—0 X X—>00 X
\/1+3x JV1-2x . 1-cos6x . (3-4xY"
;B) lim=—————; 1) lim .
X + X? x=01—Cc0S2X x>0\ —4X
tg? X
V2x—1-45 95 (k2
;B) lIm—=; r) lim :
_ x=0 X X—>00 3x
- J1+3x—2x+6 . 1-2
5) lim : 18 lim 9y g 2X 3
x5 2X° =5x H01 COSX x—o| By
1/ . 1-cos4x X
VLB -1 Locosd (XY
HO x* +x° x-0 2X 192X x—o 14 X
lim X2 +4x+3 Iimt923x _ 2\
) X—>— l X -1 ! B) x—0 10)(2 F) >I<I—>r2(1+;) '
5) lim ™~ - 8) lim sm3x ) “m(2x+1j
x—1 X — x—>0 6X X—0 2X

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

X +4, X < -1,
11, fx)=4x?+2, -1<x<1, 12, fx)=
2X, x>1
-X, x <0,
13, fx)={-(x-D? 0<x<2, 14 fx)=
x—3, X >2.
15. -X, x <0, 16.
f(x)=4 x?, 0<x<2, f(x) =
X+1, X > 2.

X+2,

COSX,
x2+L

X)

—X,
sin X,
X—2,

x2+L
—X+3,

X <=2,
-2<x<2,
X 2>2.

x <0,
0<x<l,

x>1.

X <0,
O0<x<m,
X > T
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17.

19.

_(X+1)9 XS_L —Xz, XSO,
f)={(x+D* -1<x<0, 18 ¢o)_Jgx 0<x<n/4,
X, x>0. 2, X > /4.
- 2X, x <0, —2X, x <0,
fx)=1x>+1, 0<x<2, 20. fx)={vx, 0<x<4,
2, x> 2. 3, X >4,
21-30. Haiitu mpon3BoaHbIE j_y TaHHBIX (QYHKIIHHN.
X
a) y=(1+3x, 6) y=x2sin3x,
21.
B) y=Incosdx, r) y=a® —e*.
X2
a) y= ) _ 9ein2
22. x4 0) y=co0s2x—2sin“3x,
B) y=In a® —x? ') y=arccosv1—4x .
a?+x2’
a) y=(2x+3x%°, 0) y:ithX—tgx+x,
23. 3
B) y=in x? r) y = 2arcsin Vx° .
1-x%'
3
- 2_ X
24. a) y_X+3X 3 ! 6) y=—3COSX'Cth’
1+X 2X
B) v=in_| , r) y=arctg :
)y 1-x ) 1-x?
J1—4x sin x
= 6 = y
25. a)y 2 )Y 1+tgx
B) y:ln(x+ /x2+a), r) y=sin®x+cos*x.
a) y='\j4X2+3, 6) — SinX
26. 2cos’x |
8) y=in 2¢e* , r) y=arctg e**.
e* +1
a) y=vx+vx , 6) y=cos’x—2lncosx,
27.
B) y:ln(ax2+bx+c), F) y:arccos%x.
_1+x 6) v — LFsin 2x
28. a) ¥= Ji-x' )y 1-sin 2x '
B) y=e*Inx, r) y:3arctg§.

31



29.

30.

10

B) y=In"sin 2x,

a) y=23(2-x?,

B) Y=X(1-Inx),

3
r)y= (arcsin %) .

6) y= (esinx _1)3 ’

r)y= 2arcsin .
X

31-40. UccnenoBars MeTogamu AudQepeHnanbHOro NCYUCICHUs YHKIIUU 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=3x+1? - (x-1? ;

y =X+ 2arcctgx ;

32.

34

36

38

40.

y=3x-¥x+1;
y=x+In(x?-1);
y=@4x*-x*/5;

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

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

a) HauOoJbpllee W HAWMEHbIIEEe 3HAYCHHS QYHKIUHA B 3aMKHYTOU

OTpaHUYEHHON 3aJaHHBIMU JTMHUSIMH; 0) SKCTPEMYMBbI (YHKIIHH.

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

z=x"+y’ —xy+Xx+Yy,
z:xz—xy+y2—4x,
z=x> +8y’ —6xy,

z:xy2 +4xy+4x -8,
z=x3-3x%y+3y+5,
z=4x%+9y? —4x+6y+3,
z=x3+y% -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=1 y=1 X+y=1
O0<x=<4, O<y=<4

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

51-60. Pemmuth muddepeHanbHble YpaBHEHUS.

51.

y-Xy'=x+yy'.

52.

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

oOiacty,

32



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

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

61-70. HaiiTi 0651aCTh CXOAMMOCTH PSJIOB.

- (x=2)" - (x=))"
61 ; 2n+3 ' 62 ; ngn '
S sy pIRUESILY
63 — 5n ) 64 ~ 2n+1 .
o (x+2)" o (3x+4)"
65. Zl - 66. ;13,1(“4)-
N7 (x- 3) & (x—4)"
67. Z T 6. 2
' (x=2)" 3 L(ij
69. nZ_l(Zn_l),zn- 70. ;'H > -

71-80. Haiitu pemenue 3aaaun Koy 1 mOCTPOUTH COOTBETCTBYIOIIYIO MHTETPAIbHYIO KPUBYIO.

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

77. Y=y+l y=(-1)=2.78 y=2y-2, y=(1)=2
79. Y =2y+l y=(@)=180. Y =5y-7, y=(0)=-

Kpurtepun onenkn :
- 32aYTEHO -BBICTABIIETCS 00YJAIOIIEMYCsI, €CJIM KOHTPOJIbHAS PEIlIeHa B MOJTHOM 00beMe 0e3 OMMO0K U
HEJI04ETOB (coomeemcmeue unouxamopy OIIK-2.1.);

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

33



