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OLHEHOYHBIE MATEPHUAJIbI

M0 y4eOHO# JUCUHMIJIMHe MaTeMaTH4eCcKUi aHAIN3

NEPEYEHb KOMIIETEHIVMHI C YKA3AHUEM PE3YJIbTATOB OGYUYEHUS
N OTAIIOB UX ®POPMHUPOBAHMA 110 JUCHUIIJIMHE

®opmupyeMBbIe NupukaTopsl 10CTHKEHAS HanvenoBanme
KOMIIETeH U KOMIIeTeHI Ui PesyabTaTsl 00yueHus
(koI ¥ HAMEHOBAaHUE (ko1 ¥ HAaMMEHOBaHUE (3HaHUS, YMEHUS) KOHTPOIHPYEMBIX
KOMITETEHITHH ) WHAWKATOPA) PAIETOB HTEM
OIIK-2. Cnocoben OIIK-2.1. Ucnonpzyer | OIIK-2.1. 3-1. 3naet Tema 1. MHOXeCTBa.
OCYILECTBIIATEL COOP, | OCHOBHEBIE METOBI, METOTHI TIOUCKA U Tema 2. ®ynkumu oxHOM
00paboTKy 1 CpeICTBA MOTYUYCHUS, CUCTeMaTH3aII1 ﬂeﬁCTBHTerHOﬁ
CTaTUCTHYECKHI HpE/CTABJICHHS, nHpOpMaUH 06 TICpEMCHHON.
aHAJIN3 JJaHHBIX, XpaHEeHUs U 00pabOTKH | SKOHOMUYECKHUX Tema 3. Dynxunn
HECKOJIbKUX MEPEMEHHBIX.
HEOOXOUMBIX JIJIs CTaTHUCTUYECKUX MpOLECCaX M ABNCHUAX | ooy
peleHus TAHHBIX OIIK-2.1. V-2. ¥meer Tuddepenmmansmoe
ITOCTaBJICHHBIX paccInThIBaTh UCYHCIICHHE (PYHKIUH
HKOHOMHUYECKHUX HKOHOMUYECKUE U OJIHOIT [IEPEMEHHOA.
3aJ1a4 COIIHAJIbHO- Tema 5.
3KOHOMUYECKHUE HuddepenunansHoe
HOKa3aTely, UCYUCIICHUE (YHKIIHN
XapaKTEePU3YIOLIUe MHOTHUX [IEPEMEHHBIX.
JEATENBHOCTE Tema 6. UnTerpansHoe
XO3AHCTBYIONHX MCUHCIICHHE Q)yHKLvmn
CyOBEKTOB Ha OCHOBE %ii(;ﬂfepeMeHHOH'
THIIOBBIX METONUK M JInddepeHimanbubic
ACHCTBYIOMICH _ | ypaBHeHus iepBoro
HOPMATHBHO-TIPABOBOH | popgka.
Gasbl Tewma 8.
Huddepennnansabie
ypaBHEHHsI BTOPOTO
TOPSIKA.
Tema 9. UucnoBble psiasbl.
Tema 10.

DYHKITHOHAIBHBIE PSIIIEL.

METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOUIUE DOTAIIbI
®OPMHUPOBAHUS KOMIETEHIIUI
Ilepeyenb yueOHBIX 32IaHUI HA ayAUTOPHBIX 3aHATUAX
Bonpocs! 1J1s1 npoBeeHNs ONMPOCA HA 3aHATHAX
Nuauxkaropsl nocruxenusi: OITK-2.1.

Pasznea I. BBenenune B ananu3. @yHKIHUU.



Tema 1. MHoOXKecTBA.

Bonpocs! 1151 IpoBeIeHHsI 0OMpoca:

1.

JlaiiTe  ompeneneHWe MHOXKECTBA, MOJMHOXKECTBA, OOBEIWHEHUS, TEPECCUCHUS

MHOXCECTB, IIYCTOI'O MHOXKCCTBA.

2.
3.
4.
YK CIIAMHU.
5.

Knaccudunupyiite OCHOBHBIE YHCTIOBBIE MHOXKECTBA.
JlaliTe onpeneneHue HHTEPBaja, OTpe3Ka 1 OKPECTHOCTH TOUYKH.
Jaiite onpenesieHUE KOMIUIEKCHOTO YKCIIA MU OCHOBHBIX ONEpAMid HaJ KOMIUIEKCHBIMHU

JlaiiTe onpenesneHye YucIoBOM MOCIeA0BaTEILHOCTH.

Tema 2. ®yHKINH OJHOM JeHCTBUTEIbHON NepeMeHHOM.

Bonpocs! 1J1s1 npoBeaeHHd onpoca:

S e

Jatb omnpenenenue GyHKIUN, TPUBECTH PUMEPBI QYHKIUH.
OCHOBHbBIE XapaKTEPUCTUKU () YHKIIUH.

DOnemeHTapHbie PyHKIUHN (TpaduKn).

[Ipenen ¢pyHkuuu. MeTopl BBIYHCICHUS MTPEIEIIOB.
HemnpepsiBHOCTD PyHKITHT.

[Tpumenenue GyHKIMNA B 9KOHOMHUKE.

Tema 3. ®DyHKINH HECKOJIBKHUX NePEeMEHHBIX.

Bonpocs! 1151 IpoBeIeHHsI 0OMpoca:

SNk W=

Jlatb onpenenenue QyHKIUU HECKOJIBKHUX EPEMEHHBIX, IPUBECTH MPUMEPHI.
OcHOBHBIE XapaKTEPUCTUKHN (PYHKIINIA HECKOIbKUX ITEPEMEHHbIX.

[Ipenen pyHKIMH HECKOTBKUX MTEPEMEHHBIX.

HenpepsiBHOCTD (PYHKITNI HECKOIBKUX MTEPEMEHHBIX.

DKOHOMUYECKHE WIITIOCTPAMK (DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Pa3nea 2. ludpdepennnanbHoe HCHHCTICHUE

Tema 4. luddepenunanbHoe ucuncjeHne GyHKIHMN OJHOM NepeMeHHOI.

Bonpocs! 1151 IpoBeIeHHs 0OMpoca:

A e e

Jatp onpenenenue npou3BoAHON U auddepernnana GyHKIUHU, TPUBECTH TPUMEPBI.
MexaHWYeCKUd U TEOMETPUUECKHUI CMBICT IPOU3BOIHON (DYHKITHH.

[IpousBoaHbIe 00pAaTHOMN, CIIOKHON, HEABHOM, MapaMEeTPUUECKU 33TaHHON ()YHKITHIA.
[Tpon3BoIHBIE BBICHIMX MOPSIKOB.

DKCTpeMyMbl PYHKIINH.

[Tpumenenue nuddepeHInaIbHOT0 HCUUCIECHUS K UCCIEIOBaHUI0 (YHKIIMA ¥ TIOCTPOCHHIO
rpaduKoB QYHKIHUH.

[Tpumenenue nuddepeHnanbHOro NCYUCIEHUS B S)KOHOMUKE.

Tema 5. IluddepenunanbHoe ucHucjaeHue PyHKIMH MHOTHX ITepeMEeHHbIX.

Bonpocs! 1J1s1 npoBeaeHus onpoca:

Nk W=

Jlatb onpenenenue GyHKIUU HECKOJIBKUX EPEMEHHBIX, IPUBECTH IPUMEPBHI.
OCHOBHBIE XapaKTEPUCTUKH (DYHKIIMIA HECKOJIBKUX MEPEMEHHBIX.

[Tpenen pyHKINMN HECKONBKUX MEPEMEHHBIX.

HenpepbBHOCTh PYHKITNI HECKOJIIBKUX TTEPEMEHHBIX.

DKOHOMUYECKHE WITIOCTPAlMK (DYHKIIMHA HECKOJIBKUX NEPEMEHHBIX.

Pa3znes 3. UHTErpajibHOE HCUMC/IEHHE

Tema 6. UnTerpajibHoe HcHUcIeHUEe (PYHKIMH OHOM MepeMeHHOi.



Bonpocsl 1J1s1 npoBeaeHHs onpoca:

Al

a

JaTte onpeneneHue nepBooOpa3Hoit GyHKIIUH, TPUBECTH TPUMEPHI.

Heonpenenennsiii unrerpan. laTerpupoBanue myreM 3aMeHBI.

Heonpenenennsiii uHTerpaii. UHTErpupoBaHue mo-4acTsim.

Heompenenennsiit uHTErpalt. IHTErpupoBaHre TPUTOHOMETPUIECKUX (PYHKIIUI.
Onpenenennplii  uHTErpas. Dopmyna Herorona-JleliOnuma. MeToasl W COCOOBI
MHTETPUPOBAHUS.

DKOHOMMYECKHE WUTIOCTPALIMK ONPENEIIEHHOIO NHTErpaa.

Paznen 4. ludPepennuaibubie ypaBHeHU s

Tema 7. IuddepenuuanbHble ypaBHEeHHs] IEPBOro NMOPsIAKA.

Bonpocsl 1J1s1 npoBeaeHHs onpoca:

AN

JHatb onpenenenue quddepeHInaIbHOr0 ypaBHEHUs, TPUBECTH IPUMEPHI.
Huddepennmanbpapie ypaBHEHUS TTepBOTO Topsiaka. OCHOBHBIC MOHATHA. 3agaun Koy,

JuddepeHnnanbHbIX ypaBHEHUN TIEPBOTO MOPSIKA C PA3ICIAIOIIUMUICS IEPEMEHHBIMH.
Onnoponnblie nuddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSIKA.
Jluneiinoe nuddepennnanbHoe ypaBHEHHE IEPBOTo MopsaKa. Y paBHenue bepuysm.

Tema 8. luddepenunanbHbie ypaBHeHHsI BTOPOI0 MOPS/AKA.

Bonpocs! 1151 IpoBeIeHHs 0OMpoca:

I e

Huddepennmanbaple ypaBHEHHS BBICIIMX MTOPSIIKOB.

Juddepennnanbable ypaBHEHUS, JOMYCKAIONNE TOHMKEHHS TOPSIKA.

JluHeliHbIe OJJTHOPOAHbIE YPABHEHHSI BTOPOTO MOPsAKa C IOCTOSHHBIMU K03 unimenramu.
JluHeliHbIe HEOAHOPOIHBIE YPABHEHHUSI BTOPOTO TIOPSI/IKA C IIOCTOSHHBIMU KO3 (DUITMEHTaMH.
[Tpunoxenus quddepeHnnanbHbIX ypaBHEHUH K 5KOHOMHUKE.

Pa3gen 5. Paabl

Tema 9. YnucinoBblie psabl.

Bonpocs! 1151 IpoBeeHHsI 0Mpoca:

1.

2.
3.
4

Hatpb onpenenenue 4nucioBoro psiaa. [Ipusectu mpumepsl.

[TonoxurenpHble UncnoOBbIe psibl. CXOIUMOCTh U CyMMa psijia.

Heo0xoMuMBIil 1 JOCTaTOYHBIN MPU3HAKHA CXOJUMOCTH TIOJIOKUTEIHHBIX YUCIIOBBIX PSIIOB.
3HaKonepeMeHHbI psaA. JlocTaTouHbIM NpU3HAK CXOJUMOCTU 3HAKOIIEPEMEHHOIO psja.
AOCOMIOTHAS ¥ YCIIOBHAS CXOJIUMOCTb.

3nakouepenyronuiicss psa. [lpusnak JleiOnuma. OcrtaTok psima. OreHka ocTaTka psaa ¢
MOMOIIBIO TTpu3HaKa JlelOHuIa.

Tema 10. ®yHKUMOHAJIbHbIE PAABI.

Bonpocs! 1J1s1 npoBeaeHHs onpoca:

l.
2.

OyHKIMOHATBHBIN psi. OOIacTh CXOMUMOCTH (DYHKIIMOHAIBHOTO PSJIa.

Crenennoit psin. MaTepBan u paauyc cxonumoctu. Haxoxknenuwe paaumyca CXOJIMMOCTH C
MoMOIIbI0 Tpu3Haka Jlamamoepa.

Psn Teiinopa. Psan Maknapena. Paznoskenue GyHKIIUN B CTETICHHBIC DS,

[TpyuMeHeHre CTeNeHHbIX PSAA0B B MPUOIMKEHHBIX BHIUNCICHUSIX.

IIpuMeHeHue ps 0B B DKOHOMUKE.



Kputepun onenkn (B 0aj1ax):
- 2 Oama BBICTABISIETCS OOy4YarOIIEMYyCsl, €CJIM OTBET Ha BOIPOC MPEICTABICH B MOJHOM O0beme 0e3
OIMOOK U HEOYETOB (coomeemcmeue unoukamopy OIIK-2.1.);

- 1 Gamn BeICTaBNIsETCS OOYYArOMIEMYCs, €CJIM OTBET HA BOMPOC MPEJCTABICH B MOJHOM O0BEeMe, MPU
OTBETE JIONYIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 0,5 Oayna BBICTaBIsIETCSl O0yUAIOMIEMYCs, €CIIM OTBET Ha BOIPOC MPEJCTABICH HE B MOJIHOM 00beMe,
IIPU OTBETE JIOMYILEHBI HE3HAUUTENbHbIC OINOKU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GaynnoB BRICTaBIIETCS OOYyUAIOMIEMYCs, €CIIM OTBET Ha BONPOC HE MPEICTABIICH, WU MPU OTBETE
TOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)

3agaHus 1J151 TEKylIero KOHTpPoJIs

PacueTHo-aHAIMTHYECKHE 3aJaAHUA
Nuauxkaropsl nocruxenusi: OITK-2.1.

Pasznea I. BBenenune B ananu3. @yHKIHUH.

Tema 1. MHoOXKecTBA.

—_—

Haiitu o6macte onpenenenus GyHKIUU Y = \/ 2x-5)4+x)

2. Haiinure 001acTh JOMYCTUMBIX 3HAUCHUHN (YHKITHH:
X o
3. f (x) = 5 3v9x —x’ . Onpenenuts MHO3KECTBO peleHni HEpaBEHCTBA
x —
3x? +5x -1/ <1.
4. HaiiTn MHOKeCTBO KopHeii ypaBHenus 10x° +7x* —35x” +5x° —4=0.
5. Halitu wacTHOE IBYX KOMIUIEKCHBIX uHcel. [lomydeHHOe 4YHMCIIO IIPEACTaBUTH B

TPUTOHOMETPUYECKON M IMOKazaTeabHOU (opMax 3amucu U u300pa3suTh Ha KOMIUIEKCHOW TIOCKOCTH:

zZ=—"
i+1
S
6. Brranciuts <_\/§ + i) .
7. Haiitu Bce 3HaueHUsT KOPHS ¥ M300pa3UTh UX HA KOMIUIEKCHOM TUIOCKOCTH: 8.

Tema 2. ®yHKINH OIHOM JeHCTBUTEIbHON NepeMeHHOM.

1 12
o (7 - X")
1. Boruucauts npegen GyHkmua 7 N X 2 +8

X +4, x<-1,
2. Haiitu Touku paspbiBa QyHKIMH f(x)=4x? +2, —1<x<I,
2X, x2>1.
3. Haiit 00nacTh onpezeneHus QyHKIMA § = ?x .
x =1
(4-x)
4. Hccnenosars GyHKIMIO HA YETHOCTB-HEYETHOCTD: § = 47’“
x" =5
3
5. Brerauciuts npeaen lim (x 2x IXx + 1)
ool xt 4 4x? -5
6. [TocTpouts rpaduk, ykazaTh XapakTep pa3pbiBa B TOUKaX pa3pbiBa, €CIIM TAKUE UMEIOTCS:



[

x+1, x<l1,
y=4x"+x, 1<x<2-
-2x-1, x>2

2
Jloka3ate, yTO (PyHKIMS HENpPEpPbIBHA B TOUKE Xo: ¥ =5x" —1, x, =6.

Tema 3. ®DyHKIMHM HECKOJbKHX MepeMEeHHbIX.

HaiiTu 1 n306pa3uth 0611acTh onpeeeHus GyHKIMN z = /1 —x* — y°

Haiiti 061acTs onpenenenns GyHkuun U = /9 — X - y2 .

ITocTpONTH JIMHUK YPOBHS clieaylomux QyHkuuid mia z=1;2;3: Z=X+ Yy, zZ =€ v

Jlna dyskuun nosesHocTd u = x°y*’ MOCTPOMTh JIMHHIO YPOBHS, MPOXOJSAIIYIO HYepe3
Touky M(4;1).

1 3
Jluna mnpousBoacTBeHHass ¢yHkuus Kob60a-/[yrmaca Q=3K*L*. Paccuurare 3HauYeHHE

BbIIycKa npoaykuuu npu K=16, L=81.

1 2
3amana mpowmsBoacTBeHHas ¢yHkmms O =0,5K3L3, rme Q — Bbimyck mpomykiuu, K —
3aTparhl KanuTana, L — 3aTparsl Tpyaa. 3atpaTsl Tpyaa ymeHbmminch Ha 50%. Kak cienyer
HU3MCHUTH 3aTpaThl KaluTajia, I-ITO6I:I KOMIICHCHUPOBATh YMCHBIICHUC 3aTpaT Tpyda, T.C.

COXPAHUTD BBIMYCK MPOTYKIHH?
1 2

3amana mpowusBoacTBeHHas ¢yHkuus O =0,5K°L°, rne Q — Bbeimyck mpoaykiuu, K —
3aTpaTsl Kanurana, L — 3arpaTsl Tpyzaa. 3arpaTsl TpyAa yBeauuuiauch Ha 25%. Ha ckonbko
IPOLIEHTOB CJENyeT M3MEHUTh 3aTpaThl KalWTajla, YTOOBI BBINYCK IPOAYKIHHM OCTalCs
HEU3MEHHBIM?

Paznea 2. luddepennnanbHoe HCHHCTICHUE

Tema 4. luddepenunanbHoe ucuucjieHne PyHKIHMN OJHON NepeMeHHOI.
3anucaTh ypaBHEHHE KacaTeIbHON K (DYHKIIMH B 33JJaHHON TOUKE:

y=0@4x-x)/4, x,=2.
Breraucnuts npubamkeHHo ¢ momMotnbio auddepennuana: y = Vx , x=1,76.
HaiiTu npou3BoAHYIO N-To mopsaka: y = xe™ .
2(3)(3 +4x7 —x— 2)
15T+ x
e 3t +1

3
BeraucnnTs Npou3BOHYIO TapaMeTpryecKkoil QyHKINu 3t3
y= sin( )

BbrancnuTh npon3BOAHYIO CIOKHOW QYHKIUU ) =

t
—+t
3

. 16—x2
Haiinure acumnrorsl rpadguka QyHKIUN y = 4—5 M TOYKHM €TI0 IICPCCCUCHU C

ocsamu KoopauHat. [1o HaliIeHHBIM TaHHBIM CXEMaTHYECKH MTOCTPOUTE TpadUK.

[TpoBenuTe momHOE UccineAoBaHUE (PYHKIIMH U TOCTPOITE ee rpaduk:
3

.y:x+33\/x—2. 2.y I 3. y=(x"+2x)e".

T 12(x-2)



Tema 5. IluddepenunanbHoe ucHucjaeHue PyHKIMH MHOTHX ITepeMEeHHbIX.
Haiitu yacTHBIC MPOU3BOHBIE QYHKIIUU z =Xy (4 —X —Y)
Haiitn kputHaeckue ToUkn QYHKIMH z = x> + 8y’ — 6xy, ONPEACTUTh XapaKTep IKCTpeMyMa B

HUX.
Haiitu HauOosibllice ¥ HaUMCHbIIICE 3HAYCHUE (QYHKIUU z=x’+y? —xy+x+y B 3aJaHHOU

obmactu: x=0, y=0, x+y=-3.
Jlnst pynkumuu nosesHocty u = x° y*° HOCTPOUTH rpajMeHT-BekTop B Touke M(4;1).

OnpenenuTh yCIOBHBIH s3kcTpeMyM pyHkuun u = x*° y™°

npu orpanndeHuu x+y=150.
Pasnen 3. UnTerpanbHoe HCHUCIEHHE

Tema 6. UnTerpasibHoe HcUucJeHNe (PYHKIMHU OHOM IepeMeHHOi.

3anaHus AJs1 CAaMOCTOATEJIbHON PadoThI:

l.
2.

(98]

el

e

BhIypciuTe miomanas GUrypsl, OrpaHHYeHHON TMHUAMA y=X"+4X, y=x+4.

. X
Bhrunicnure HeonpeeneHHbI HHTETpal '[ 2cosx+e’ ——— |dx.

Jx

Brruucnure HeonpeaeaeHHbIN HHTErpai (MHTErPUPOBAHUE MT0-YACTSIM) I
Hailitn npupoct xanurana npeanpuaThs Ha JaHHOM IPOMEXKYTKE BPEMEHH, €CIIH CKOPOCTh

xe* dx

o o al b
U3MCHEHUS UHBECTUIIUN UMEET CIICAYIOIIUU BU: 1 (f ) = C\/t + d ,a<t< f.

Pacnpenenenue goxoma B HEKOTOPOM CTpaHe omnpenenserca Kpubou JlopeHua:

2
y=ax -I—bx . Kakyro wacte moxoma momydarorT ¢ % HamOojee HH3KO OIUIaYhBaeMOTO

Hacenenusa? Ilocumtarh K0I((UIMEHT HEPABHOMEPHOCTH pAacIpeleIeHUus COBOKYITHOTO
noxona, ecimm a=0,87, 8=0,13, c=12.

Paznen 4. Inddepennuaibubie ypaBHEeHUS
Tema 7. IuddepenuuanbHble ypaBHEeHHs] IEPBOro NMOPsIAKA.
Pemnts 3apauy Ko y’=2y+1, y(3)=1.
2 2 0 '
Haiigute obmee pemrenne 1udPepeHIHaI-HOro ypaBHeH:s TXYy =0y

2
' _ —X
Haiizite yacTHOE perenye mubdepeHMaTbHOro ypasaenus ¥ T 2%V =Ye

Pemute mudpepennmnanbHoe ypaBHEHHE cos y dx = (x +2cos y) sin y dy

' ix
V =€ . .
Pemenuem nmuddepennuanibHOro ypaBHEHUS - SBJISICTCSI CEMENCTBO (D YHKIIHHA. ..
x Y +xy =y
Pemite ypaBHeHue = ’ ’
2 r v idy —

Pemnre ypaBHeHHE (2x +1)dy +ydx =0

N dp
DyHKIUK CIIPOCA U TIPEJIOKEHUs Ha HEKOTOPBIN ToBap umeror Bux ¢ =50 —2p — 47 u

t

s=T70+2p— Sd—p. Haiinure: 3aBUCHMOCTb PaBHOBECHOW IIEHBI OT BPEMEHH, €CIIH

p= 10 B momenT Bpemenu =0



Tema 8. IludgdepennnanbHblie ypaBHeHUsI BTOPOT0 MOPSAKA.

I f_ _

PemuTh mudpepeHmansHoe ypaBHEHHE » +o—ay=0

Haiitu oOmee pemenne audepeHIMaTIbHOTO YpaBHEHHS, BBINIOJHUTH IPOBEPKY
=4y =0

N =

3. CocTaBUThH XapaKTEPUCTHUECKOE YpaBHEHUE U HAUTH ollee peuienue 1udhepeHuanrbsHoro
¥+ay'+y=0
YpaBHEHHUS .
4. Pewmntsb OJTHOPOJHOE nuddepeHunanbHoe ypaBHEHHE BTOPOTO nopsiika
yr =2y +10p =10

5. Haiitu yactHoe pemienne nupepeHInaIbHOT0 ypaBHEHHSI, YIOBICTBOPSIOIIEE HAYaTIbHBIM
— ¥ — L —
YCIOBUSAM y(D}—l’y(D)—E’y 4y—U_

Pa3gen 5. Paabl

Tema 9. YnucoBbie psabl.

3anaHus AJ1s1 CAaMOCTOATEJIbHO PadoThI:
) nS .
1. Omnpenenurte xapakTep CXOAUMOCTH 3HAKOUYEPEYIOLIErocs psa Z —(=5)".
n=1
= (n+1)°
2. JlokasaTh CXOAMMOCTH psifa 1o npusHaky Jlamambepa z TR

n=1

= Bn+1)"
3. Jloka3aTh cX0AUMOCTH psifa no npusHaky Ko Z %
n=1

> N
4. Jloxa3zaTbh CXOAUMOCTb psAJia IO UHTErPATbHOMY MIPU3HAKY Z
=t n+l
= 1
5. MHccnenosats cX0AUMOCTH psiaa Z VY
= 3+
n=1

Tema 10. ®yHKIHMOHAJbHBIE PSIABI.
3amaHus 1J151 CAaMOCTOATEIbLHON padoThI:

i n?(x-3)"
(n* +1)2
Onpenenure 00J1aCTh CXOAMMOCTH CTETIEHHOTO psifia n=! .

x+1

Pasnoxute pynkmmo y =2e*" —x* —4x B psg Teiinopa B OKPECTHOCTH TOUKH X=1.

x+1

Pasnoxure Gpynkuuio y = 2e*" — x> —4x B pag Maknopena.

el S e

x+l

OneHuTe OCTAaTOYHBIA Wi€H psAla MpU pa3lIokKeHUH (QyHKUUU ) =2e

Telnopa B OKPECTHOCTH TOYKHU X=2.
5. Brwruucnuts 3Hauenue cos0,8 ¢ rounoctrro 0,001.

x> —4x B pan

Kputepun onenkn (B 0aj1ax):

- 2 Oamna BBICTABISIETCS OOYYAIOIIEMYCsl, €CJIM 3aJlaHue PElIeHO B MOJHOM oObeMe Oe3 ommboK u
HEJI04ETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- 1 Gann BbICTaBiIsIETCS OOyUaIOMIEMYCs, €CIU 3a/laHHe PELICHO B TOJHOM OOBeMe, NMpPU pEIIeHUH
JONYIIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 0,5 Gamna BeICTaBIsIETCS O0YJAIOIIEMYCsI, €CITH 3a/IaHUE PEIICHO HE B TIOJIHOM 00BbEME, MPU PEIICHUN
JOMYIICHBI HE3HAYUTEIbHbIE OIINOKY (coomeemcmeue unouxkamopy OIIK-2.1.);



- 0 GamnoB BBICTABISIETCS OOYYArOMIEMYCs, €CIHM 3aJlaHue HE PEIICHO, WU MPH PEIICHUU JOMYIICHBI
rpyobIe OIIMOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

KommnuiekTol 3a1aHuil 1JI1 KOHTPOJbHBIX padoT
Nuauxkaropsl nocruxenusi: OITK-2.1.
Tema 2. ®yHKUNH OAHO J1eHCTBUTEJIbHOMN NEePeMeHHOM.

Bapuanrt 1
1. He npumensist npasuiio Jlonurans, HailTh mpeaens! (yHKIHA.

1- \/1+x Vli=-x 1- 1-cosx 1) ki (x+5j3x

a) lim 6) lim . B) lim

x>0 Jx — —0 x—0 Sx X—>0

X

2. Haiitu ToukHu paspsiBa (bYHKI_[I/II/I, €CIIH OHM CYIIECTBYIOT, CKauOK (DYHKLIHU B KaXXJAOW TOYKE

pas3pbiBa U HOCTPOUTH IpaduK.
1

] Y2i
X +4, x < —1, f(l')=(;} :
a) f(x)={x*+2, -1<x<1, 0) =

2x, x2>1.

Bapmuanr 2
1. He mpumenss npaBuiio Jlonurans, HAMTH npeaensl GyHKITH.

3 2x+1
2) lim x3+1 : 6) lim«/2+x 3; B) lim 1—cos8x, r lim(x 2) .
0 2x” +1 =7 x =17 0] —cos4x xoo\ X

2. Haiiti Touku paspeiBa (YHKIHMH, €CIH OHHM CYLIECTBYIOT, CKaYOK (DYHKIIMH B KaXI0H TOUKe
paspbiBa U TOCTPOUTH TpaduK.

—X, x<0,

a) f(x)={ x2, 0<x<2, 0)
x+1, x>2.

Kpurepun ouenku (B 0asiax):

- 8 6aJIOB BBICTABIISETCS 00YYAIOLIEMYCsl, €CIM KOHTPOJIbHAS PElIeHa B IOJTHOM o0beMe 0e3 OIIMOOoK U
He04eTOB (ITYHKTHI HOMepa 1 orneHnBaroTcs B 1 Oa, MyHKTH HOMepa 2 — B 2 Oaiia) (coomeemcmeue
unouxamopy OIIK-2.1.);

- 6 0ayIOB BHICTABISIETCS 00YUAIOMIEMYCs, €CITH KOHTPOJIbHAS PELIeHa B IOJHOM 00beMe, PH peIIeHUH
JONYIIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 4 Ganna BbICTaBISETCS 00ydarolIeMycsi, €ClM KOHTpOJbHas pelieHa He B moiHoM oobeMe (50%
pa®OThl  BBIMOJIHEHO), MpPHU PEIIEHUH JOIMYyLICHbl HE3HAYUTENbHbIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbIcTaBisieTCS OOydYarOIIEMYCs, €CJIM KOHTPOJbHAs HE pelIeHa, WU TPH PElIeHUU
JIOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema 4. JludpepenunanbHoe HCHUCTeHUE PYHKIMU OHOI MepeMeHHO.
Bapuanr 1

o d o
1. Haiitu npou3BogHbIC d—y TaHHBIX (YHKIIHA.
X

a) y=(1+§/;)3, 6) y=x2sin3x, B) y=Incosdx, I) y=a® —e* .
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> v 2
2. 3ammcaTrh ypaBHEHHE KacaTeIbHOM K QYHKIIUH B 331aHHOM Touke: f(x)=(4x—x")/4, x,=2.

3. UccnepoBath Meronamu TudepeHINaTbHOr0 HCUUCICHUS (DYHKIMIO U MOCTPOUTHh TIpaduk.
y=x%-3x*+3x?-5

Bapmuanr 2
. d .
1. Haiitu npousBoaHbIE d—y JTaHHBIX (QYHKLINH.
X
3 .
a) y:X+3X2 _L, 6) y=-3cosx-ctgx, B) y=e*Inx, F) y:—snl;( .
3 2co0s” X

3anmcaTh ypaBHEHHE KacaTenbHON K GYHKIHMH B 3aaHHO# Touke: f(x)=(x*+1)/2, x,=2.

3. UccnepoBath Meronamu IudepeHINaTbHOr0 HCYUCICHUST (DYHKIMIO U MOCTPOUTH TIpaduk.
y=02x)/(x*-4).

Kputepun onenkn (B 0aj1ax):

- 7 6ayIOB BBICTABIISIETCS O0YJArOIIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B MOJTHOM 00beMe 0e3 OIMOoK 1
HemoueToB (MyHKTHI HOMepa | omenuBatorcst B 1 Oamn, Homep 2 — B 1 Gayut, Homep 3 — B 2 Gasuia)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 6anioB BHICTABIISAETCSA 00Yy4aIOIIEMYCsl, €CJIM KOHTPOJIbHAS pellieHa B TIOJTHOM 00beMe, MpU peleHuU
JOMYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 3 Oamna BbICTaBIsIETCS OOyyaromeMycs, €cid KOHTpOJbHas pellieHa He B mosHoM oOobeme (50%
paboThl BBIMOJIHEHO), MpPH PEIIEHWH JOMYyUIeHbl HE3HAYUTEIbHbIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 GayioB BBICTABISETCS OOYYAIOIIEMYCS, €CIIM KOHTPOJbHAs HE pelleHa, WM MpH peIIeHUH
JOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)

Tema S. IuddepeHunanbHoe HCHUCIeHHEe (PYHKIIUM MHOTHX ITepPeMEeHHbIX.
Bapuanrt 1
1. Haiitu: a) HanOosplliee W HaMMEHBIIEE 3HAUCHUS QYHKIHU z=x’ +y”? —xy+X +y B 3aMKHYTOU

oOnacTu, orpaHW4YeHHOW 3amaHHbIMU JuHUSIMH X =0, y=0, x+y=-3; 0) IKCTPEMyMBI
GYHKIUH. z=x%+y> —xy+x+7y.

Bapuanr 2

1. Haiitu: a) HauOosbliiee 1 HAMMEHbIIIEE 3HAYCHHUS PYHKIUH z = 4x” +9y” — 4x + 6y + 3 B 3aMKHYTOH
obiacTH, OrpaHM4YeHHOM 3amaHHbIMU JuHUSMH X =0, y=0, x+y=1; 0) sKCTpeMyMbI
GYHKIMH z = 4x% +9y? —4x + 6y +3

Kputepun onenkn (B 0aj1ax):

- 5 0aJyuUIOB BBICTABIISIETCS O0YJArOIIIEMYCsI, €CJIM KOHTPOJIbHAS peIliecHa B MIOJTHOM 00beMe 0e3 OIMOoK 1
HeZ04YeToB (IyHKT a) OleHuBaeTcs B 3 Oaiuia, myHKT 0) — B 2 0aiia) (coomeemcmeue UHOUKAMOPY
OIIK-2.1.);

- 3 Gata BbICTaBIsIeTCSl 00YyYarOIMIEMYCsl, €CJIM KOHTPOJIbHAS pEelIeHa B MMOJIHOM 00beMe, TP PeleHUuU
JOMYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 2 Oanna BBICTaBIsIETCS OOyyaromeMycs, €cid KOHTpOJbHas pelieHa He B mosHoM oOobeme (50%
paboThl BBIMOJIHEHO), MpPH PEIIEeHWH JONMYUIeHbl HE3HAYUTEJIbHbIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamioB BbICTaBISETCS OOydYAIOIIEMYCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU TPU PEIICHUU
JOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)
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Tema 6. UnTerpasibHoe HcUuCIeHNe (PYHKIMHU OHOM IepeMeHHOI.
Bapuanrt 1
1. IIpounTerpupyiiTe METOJOM 3aHECEHHUs Moj 3HaK auddepeHnnana WM METOIOM 3aMEHBI
ir 7
[ ¢ dx
fix
.. “1+e
IIEPEMEHHOM:
i < 1 4
|sm'_\' cos” xdx
2. Haiiute UHTErpai OT TPUTOHOMETPUYECKOHN (PyHKITHH:
¢ Bx+dx

3. Haiimute uaTerpam: 2x" +4x+16

(x* +6x+1)dx
YD) (xF+2x+3)

4. Haiinute uHTErpaj oT IpoOHO-pallMOHAIbHON (DyHKIIUU:

[ xcos(x+4)dx
5. Haiinure 3Ha4eHne UHTErpajla METOAOM UHTETPUPOBAHUS 110 YaCTAM:

Bapuant 2
1. IlpouHTerpHpyiiTe METOAOM 3aHECEHHs MoJ 3HaK nuddepeHIana UaIu METOIOM 3aMEHBI

[(4_\' -1)dx

. x+2
HepeMeHHOI/II

|.co's4 x-sin’ xdx
2. HaiinuTe UHTErpai OT TPUTOHOMETPUYECKOHN (PyHKITHH:
o (x—=2)dx
Y A3x* —6x+4

3. Haiinute unrerpai:
$Bx' +7x" +9x+3)dx

(x+1)’(x* +2x+3)

4. Haitnute uHTETpas OT APOOHO-pAIMOHATBHON (DYHKITHH:
| In(2x +3)dx
5. Halinure 3Ha4eHure UHTErpajla METOAOM UHTETPUPOBAHUS I10 YACTSAM: -1

Kpurtepun onenkn (B 0aj1ax):

- 10 GamIoB BHICTaBISETCS OOYYAIOIIEMYCsI, €CJIM KOHTPOJIbHASI PEIlIeHa B MOJIHOM 00beMe 6e3 ommdok
Y HEI0YETOB (KaXKIbIii HOMEp OIleHUBaeTcs B 2 6ama) (coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GaiIoB BHICTABIsIETCS 00yUarOMEeMycs, €CIIM KOHTPOJIbHAS PElIeHa B IOJHOM 00beMe, P peIIeHUH
JIONYIIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 5 GamyoB BBICTaBIIsIETCS OOydYaroIIEeMycCs, €Clii KOHTpOJbHas pelieHa He B mosHoM oOwveme (50%
pa®OThl  BBHIMOJHEHO), MpPHU PEIIEHWH JOIMYyLICHbl HE3HAYUTENbHbIE OLIHMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbIcTaBiseTCS OOydYarOIIEMYCs, €CJIM KOHTPOJbHAs HE pelIeHa, WU TPH pPelIeHUU
JIOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema 7. IuddepenuuanbHble ypaBHEeHHs] IEPBOro NMOPSIAKA.
Bapmuanr 1
1. Haiigure pemenne nuddepennuanpHoro ypasaenus. Pemmre 3agauy Komm. y’=2y+1, y(3)=1.
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xy'-y = xigZ;
2. Haiigure pemenue nupdepeHnanIbHOr0 ypaBHEeHHS X
2

, X
Xy =y+—
3. Haiinure pemenue nudepeHInaaIb-HOro ypaBHEHUs

Bapuanr 2
1. Haiiaure pemenue nuddepenimansHoro ypapaenus. Pemmre 3agauy Kommu. y’=-y+5, y(1)=2.

2
2. Haiigure pemenne mibdepenmuansroro ypasuenns X +2) V' =1

1-2x

'

Yy =
3. Haiigure pemenne nudQepeHnnanTb,HOr0 ypaBHEH s G+x)y

Kputepun onenkn (B 0aj1ax):

- 10 GamioB BBICTaBISIETCS OOYYAIOIIEMYCsI, €CJIM KOHTPOJIbHASI PEIlIeHa B MOJTHOM 00beMe 6e3 ommdok
U HeZo4eToB (MMyHKTHI HOMepa 1 orenuBarorcs B 2 6amia, Homep 2 — B 3 Gayia, Homep 3 — B 3 Gasa)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GayIoB BBICTABISETCS 00yUarOIIEMYyCsl, €CITH KOHTPOJIbHAS PElIeHa B TIOJTHOM 00beMe, NPH PEIICHUH
JOMYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 5 6amioB BBICTaBIAETCS OOyYaroleMycs, €Clii KOHTpOJbHAs pelieHa He B mosHoMm oobeme (50%
paboOTHl  BBHIMOJIHEHO), NpPU PELICHUH JOMYyLICHBl HE3HAUYNTENbHBIE OIINOKH (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamioB BbICTaBISETCS OOYdYAIOIIEMYCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU TMPU PEIICHUU
TOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)

3aganus 151 TBOPYECKOr0 peHTHHTA
TeMbl aJ151 TOKJIA10B
Nuauxkaropsl nocruxenusi: OITK-2.1.

Pasznea I. BBenenune B ananu3. @yHKIUH.

Tema 1. MHoOXkecTBA.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. Uucnosslie MHOXKECTBA. MIcTOpHs BOSHUKHOBEHMUS.

2. MHO)€eCTBO KOMIUIEKCHBIX yrcen. DopMbl 3a1aHN KOMIIJIEKCHBIX YHCEIL.

3. Apudmerndeckre onepanuy HaJ KOMIDICKCHBIMUA YHCIIAMHU.

4, B3Benenne KOMIIIIEKCHOTO Yucia B cTeneHb. M3BieueHne KOpHs U3 KOMILUIEKCHOTO

yuc.ia.
Tema 2. ®yHKUUH OHOW JeHCTBUTEJIbHOMN NEePeMEHHOM.
Tembl npe3enTanuii, pepeparos, 10K/IT0B:

1. [Ipumenenne GpyHKIUI B SKOHOMUKE.
2. [IpenenbHblil aHAIU3 B 9KOHOMHUKE.
3. [TepBrIii 3amMedaTenbHbBIN IPEaE.

4. Bropoii 3amedaTesbHbIN IpeAeII.

Tema 3. ®DyHKIMHM HECKOJbKHUX MepPeMEeHHbIX.
Tembl npe3enTanuii, pepeparos, 10K/IT0B:
1. [Tpumeps! npuMeHeHHs PYHKITUN HECKOJIBKHUX MTEPEMEHHBIX B 9KOHOMHUKE.
2. @Oynxkius Ko66a-/lyrnaca.
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3. Jluauu ypoBHS GYyHKIMNA HECKOJIBKUX NEPEMEHHBIX.

Pa3nea 2. luddepennnanbHoe HCHHCICHUE
Tema 4. JludpepenunanbHoe HCHUCTIeHUE PYHKIMU OHOI MepeMeHHO.
Tembl npesenTanuii, pepeparos, 10KIAT0B:

1. MexaHUYeCKHil 1 TEOMETPUYECKHI CMBICI TPOU3BOTHOM.
2. HauOonpime u HanMeHbIINe 3HaYCHHUST QYHKITMH HA OTPE3Ke.
3. [IpumeneHnne npou3BOJHON B SKOHOMHUKE.

Tema S. uddepeHunanbHoe HCHUCIeHHEe (PYHKIIUM MHOTHX ITePeMEeHHbIX.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. MexaHu4eCcKuii U TeOMETPUYECKHM CMBICI IIPOU3BOJHON HECKOJIBKUX ITEPEMEHHBIX.
2. HauGonpimme u HanMeHbIMe 3HaYCHHUS QYHKIIMHA B O0JIACTH.
3. IIpumeHeHne MPONU3BOIHON HECKOIBKUX IEPEMEHHBIX B 3KOHOMHUKE.

Pa3znes 3. UHTErpajibHOE HCUMCIEHHE
Tema 6. UnTerpasibHoe HcYucJeHNe (PYHKIMHU OHOM IepeMeHHOi.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. [TpunoxeHne MHTETPAIIOB K BBIYUCICHUIO TUIOMIACH QuUryp.
2. MeTobl BBIYHCIECHUS ONPENEICHHBIX HHTEIPAJIOB.
3. IIpuMeHeHrne HHTETPAIbBHOIO UCUUCIIEHUS B DKOHOMUKE.

Pasznen 4. ludPepennuaibubie ypaBHeHU S

Tema 7. IluddepenuuanbHble ypaBHeHHs] IEPBOro NMOPSIAKA.
Tembl npe3eHTanuii, pedeparos, 10KIA10B:

1. Tunel nuddepeHnanbHBIX YpaBHEHHH TIEPBOTO MOPSIKA, METOIBI UX PEIICHUS.
2. YpaBHEHHUs BBICIIUX IIOPSAAKOB, JOIYCKAOIIUE TOHMKECHUE MOPSIKA.
3. [Tpumenenne auddepeHnnanbHbIX ypaBHEHUH 1S peIIeHHs] SKOHOMUYECKUX 3a/1a4.

Tema 8. IluddepennnanbHblie ypaBHEeHUsI BTOPOT0 MOPSAKA.
Tembl npe3enTanuii, peeparos, 10KI10B:
1. Tunel nuddepeHnanbHBIX YPaBHEHHI BTOPOTO MOPSIIKA, METOJIBI MX PEIICHHUS.
2. Onpenenenne TMIIA YaCTHOTO PEILIEHUS 110 IPaBOW YacTH ypaBHEHUS.

Pa3gen 5. Psaabl
Tema 9. UucsioBblie psiabl.
Tembl nnpe3eHTanuii, pegeparos, 10KIA10B:
1. Mertoibl onpeesieHus: CXOAUMOCTH YMCIIOBOTO Psia.
2. 3HaKONEepEMEHHBIE U 3HAKOUEPEAYIOLINECS YUCIOBBIE PS/IBL.
Tema 10. ®yHKUMOHAJIbHbIE PAABI.
Tembl nnpe3eHTanuii, peeparos, 10KIAT0B:
l. Mertoab! onpeeneHust HHTepBala CXOAUMOCTH (PYHKIIMOHAIBHOTO pAAA.
2. IIpuMeHeHue psIOB B DKOHOMUKE.
3. Psaaer @ypre.

Kpurepun ouenku (B 0asiax):

- 10 OamnoB BbIcTaBNseTCS OOyyaromeMycs, €CIIM TeMa JOKJIaJa pacKpbiTa, NMPUBEACHBI BEPHBIC
IIPUMEPBI, CTYIEHT CBOOOJHO OPUEHTUPYETCS B TEME JIOKJIajia, OTBEUACT HA JIOMOJIHUTEIbHbIE BOIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GayyioB BBICTABISAETCS OOYyYalOIIEMyCs, €CIM TeMa JOKJIaJa pacKpbiTa, NMPUBEICHBI BEPHBIC
IIPUMEPBI, CTYJICHT IPU OTBETE HA JONOJIHUTEIbHBIE BONIPOCH] IOMYCKAaeT HETOUHOCTH (Ccoomeencmeue
unouxamopy OIIK-2.1.);
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- 5 GanyoB BBICTABISETCS 00ydYaIOUIEMYCsl, €CIM TeMa JIOKJIaJa pacKpbITa, MPUBEJICHHbIC TPUMEPHI He
COOTBETCTBYIOT TEME, CTYJCHT, OTBeYas Ha [OINOJHHUTENIbHBIC BOIPOCH], JOIYCKAeT OIIMOKH
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BeICTaBisieTcs OOydaromeMycCs, €CIM TeMa JOKJIaJla He PACKphITa, WIH MPH OTBETE Ha
BOIPOCHI JOIYIIEHBI TPYyObIe OUOKU (coomeemcmeue unouxkamopy OIIK-2.1.)

TeMbl HHAUBUAYAJIBHBIX U/UJIH IPYNIOBBIX IPOEKTOB

Nuauxkaropsl nocruxenusi: OITK-2.1.

1. YucnoBas mnocnenoBarenbHOCTh €€ mpenen. IlpuMeHeHne B (UHAHCOBBIX BBIUYMCIICHUSIX
(HempepbIBHOE HAUMCIIEHUE MPOLIEHTOB B (PMHAHCOBBIX CAETKAX).

2. [IpousBonHas HyHKIMHU, €€ SKOHOMHUYECKHIA CMBICT. DIaCTUYHOCTh (DYHKIINH, €€ SKOHOMUYECKHIA
cmbich. [IpepensHbiil ananu3. [IpenenbHble U3AEPKKY, MpeAeTbHAs BRIPYUKa, IpeeabHas MPUOBLIb.
3. Ilpumenenue hopmynsl Teitmopa 11si HAXOXKIECHUS MTAPaMETPOB KYITOHHBIX OOJIUTAMK (TFoparvs
W BBIYKJIOCTh). Mcmons3oBanue dopmynsl Maknopena st cpaBHeHHS 3((PEKTHBHOCTH
(uHAHCOBBIX ONEpalii IPU Pa3IMYHBIX CXeMax HapallleHUs U JUCKOHTUPOBAHUS JCHEKHBIX CYMM.

4. T'moOanbHBIN 3KCTpEeMyM (GYHKIIUM HECKOJBKUX TEepeMEHHBIX. DYHKIMS TMOJIE3HOCTH, 3a7ada
NOTpeOUTENBCKOrO0 BbIOOpa, KpuBas Oe3pasiuuusi, MpeneibHas HOpMa 3aMelleHus, (QyHKIUs
crpoca.

5. Merox HauMeHbIINX KBaApPaToB. Ero mpuMeHeHne B 3JKOHOMUKE.

Kputepun onenkn (B 0aj1ax):

- 10 OamnmoB BeICTaBIsieTCS OOy4alOUIEMyCs, €CIM TeMa IPOeKTa pPAaCKpbITa, MPUBEACHBI BEPHBIE
MPUMEPBI, MPOBEACHO CaMOCTOSITEIbHOE HMCCIEIOBAHUE, CTYJIEHT CBOOOJHO OPHUEHTHPYETCS B TeMe
MPOEKTa, OTBEYAET Ha JOTOJHUTEIbHBIE BOIIPOCHI (coomeemcmeue unouxkamopy OIIK-2.1.);

- 8 OamIoB BBICTABISETCS OOydYaromeMycsl, €CiIM TeMa IPOEKTa pPACKpbITa, MPUBEIEHBI BEPHbIE
MPUMEPBI, MPOBEJECHO CAMOCTOSTEIBHOE HCCIEIOBAHUE, CTYNEHT IMPU OTBETE HA JOMOJHUTEIbHBIE
BOIIPOCHI JOMYCKAET HETOUYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 5 G6ayoB BhICTABISETCS O0yYalOLIEMYCs, €CIM TeMa MPOEKTa PacKphiTa, IPUBEICHHbBIE IPUMEPHI HE
COOTBETCTBYIOT TE€ME WJIM HE MPOBEICHO CaMOCTOSTEIbHOE HCCIEOBaHUE, CTYIEHT, OTBeyas Ha
JOTIOJTHUTEIBLHBIE BOMPOCHI, JOITYCKAET OUOKU (coomeemcmeue unoukamopy OIIK-2.1.);

- 0 GaiIoB BBHICTaBISIETCs 00yUArOIIEMYCs, €CITH TeMa MPOEKTa HE PAaCKphITa, IPU OTBETE HA BOMPOCHI
JIOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJIEHUSA
MPOMEXYTOUYHON ATTECTALIMA

CTpyKTypa 3K3aMEeHAMOHHOT0 OMJIeTa/3a4€eTHOI0 3aIaHUs

CTpyKTypa 3a4€THOI0 3a1aHMSI

Haumenoganue oyenounoz2o cpedcmea Maxkcumanwvnoe
Koiuuecmeo 0annoe
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Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue 1 10
Ilpaxmuuecroe 3a0anue 2 10

CTpyKTypa 3K3aMeHANMOHHOI0 O1JieTa

Haumenoganue oyenounozo cpeocmea Maxcumanwvnoe
Koluuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
Ilpakmuueckoe 3a0anue 1 10
Ilpaxmuuecroe 3a0anue 2 10

3agaHus, BKJIOYaeMble B AK3aMeHAIIMOHHBIM OMJIeT/3a4eTHOE 3a/jaHHue

Tunoeoii nepeuenv 60nPoOCoOs8 K 3auemy ¢ OUeHKOIL:

Homep IlepeyeHb BONPOCOB K 3a4eTy C OLEHKOM
BOIIpoca

1 MHoxectBa. OCHOBHBIE TOHSITHS M ONIPEICIICHHUS.

YucnoBble MHOXKECTBA. MHOKECTBO A€HCTBUTEILHBIX YHCEI.

UucnoBble TpOMEXYTKH. OKpECTHOCTh TOUKH.

MHO0XECTBO KOMIIJICKCHBIX YHCE.

q)OpMBI 3aIIMCH KOMIIJICKCHBIX YHMCCII.

CrnokeHne KOMIUISKCHBIX YHCE.

Brrauranne KOMIIJIEKCHBIX YHCEIT.

YMHOXEeHIE KOMIUICKCHBIX YHCEII.

(R (AN =W

ﬂeHeHI/Ie KOMIIJICKCHBIX YHUCECII.

10 Bo3BeneHne KOMIIIEKCHOTO YUCa B CTEIICHb.

11 M3BnedeHne KOpHs U3 KOMIUIEKCHOTO YHUCIIA.

12 Oynkuus. OnpeneneHue, CnocoObl 3aJaHNs, TPUMEPBIL.
13 OCHOBHBIE XapaKTEPUCTUKH (PYHKIIHU.

14 OCHOBHBIE 3JIEMEHTapHbIe (PYHKIINH U UX TPapUKH.

15 Ob6partHas pyHKUHSL.

16 CrnosxxHas QyHKIUS.

17 YucnoBast NOCIIe10BAaTENBHOCTb.

18 IIpenen 4ncioBoil MOCIe0BATEILHOCTH.

19 [Ipenen GyHKINU B TOUKE.

20 [Tpenen pynkunn Ha 6ECKOHEYHOCTH.

21 OIHOCTOPOHHUE MPEJIETIBI.

22 CaotlicTBa npeenoB. OCHOBHBIE TEOPEMBI O IIpeEax.
23 beckoneuno 6obias QyHKIuS.

24 BeckoneuHo mainast GyHKIHS.

25 CBs13b MeX 1y QYHKIIHEH, ee mpeiesioM U 0ECKOHEYHO MaJIoil (PyHKIIMEH.




26 [Ipu3Haky CynecTBOBaHUS NPEIEIIOB.

27 IlepBblil 3aMedaTenbHbIN Ipeaedl.

28 Bropoii 3amedarenbHbIi Ipeael.

29 OKBHUBAJICHTHbIE OECKOHEYHO MaJible (DYHKITUH.

30 HenpepriBHOCTH QYHKIIMH B TOUKE.

31 HenpepbIBHOCTh QYHKITMI B HHTEpBaJIe U HA OTPE3KE.

32 Touku pa3pbiBa U UX KiaccuuKanus.

33 OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKIIMSIX.

34 3ajauu, TpUBOASIINE K TOHSITHIO TPOU3BOIHOM.

35 Omnpenenenne Nporu3BoIHON PYHKIIMY OTHOM MEepEeMEHHOH.

36 [IpaBuna quddepeHpoBaHus.

37 MexaHn4ecKnid CMBICH POU3BOTHOM NIEPBOT0 NOPSIKA.

38 ['eomMeTpuyecKknii CMBICI MPOU3BOJIHON IEPBOT0 NOPSIKA.

39 YpaBHEeHME KacaTeIbHOW U HOPMAJIA K KPHUBOM.

40 ITpoun3BogHBIE BEICHIUX TOPSIAKOB.

41 Juddepennnan GyHximm.

42 [TpousBogHas ClI0KHON QYHKITHH.

43 [TpousBoiHAsI OT HESBHO 3aaHHON (YHKITUH.

44 [TpousBogHas OT mapaMeTpUUecK! 3alaHHON (PYHKIINU.

45 [Tpumenenue auddepennnana K npubIMKEHHBIM BEIUHCICHUSIM.

46 [TpaBuso Jlonurtans 1uist BIYUCIEHUS npeiena QyHKIHH.

47 WuTepBanbl MOHOTOHHOCTH (DYHKITUH.

48 DKCTpeMyMbl QYHKIINH.

49 Haubonbiiee n HanMeHblee 3HaueHue QYHKIIUU Ha OTPE3Ke.

50 BhInyki10cTh, BOTHYTOCTH Ipaduka GyHKINH.

51 Touku neperuba.

52 AcuMnToTh rpaguka QyHKIUH.

53 OO6m1ast cxema uccieoBaHusl (PYHKIIMHM U IOCTPOCHHUS TpaduKa.

54 DIacTUYHOCTh (PYHKIIMU U €€ CBOMCTBA.

55 DJIaCTUYHOCTH B IKOHOMHUKE.

56 IIprMeHeHne nNporu3BOHON K PEIICHUIO 3a7a4 HA ONTUMH3ALINIO.

57 ®opmyna Teistopa 111 MHOTOWIEHOB.

58 ®opmyna Telnopa 11 Ipou3BOILHON (HYHKINH.

59 [TonsiTre QyHKIMK HECKOJIBKUX MEPEMEHHBIX.

60 YacTHble IPOU3BOIHBIE.

61 Juddepennnan GyHKIIMN HECKOJIbKUX MEPEMEHHBIX.

62 YacTHbIE IPOU3BOJHBIE BBICIINX IOPSIKOB.

63 IIpon3BoHAs 11O HAIPABJICHHUIO.

64 ['paguent pyHKIUN.

65 DKCTpeMyMbl QYHKIIMU MHOTHX MEPEMEHHBIX (JIOKAIbHBIH).

66 Y c0BHBIM 3KCTpeMyM (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

67 Haubosnpuiee u HauMeHblee 3HaUYCHUS QYHKIMH BYX MEPEMEHHBIX B 3aJaHHON
o0JacTH.

68 DKOHOMUYECKHE WILTIOCTpaMy (QYHKIIMU ABYX MEPEMEHHBIX: (YHKIIMH CIpoca U
peII0KEHUSI.

69 DKOHOMUYECKHE WILTIOCTpAMK (QYHKIIMU ABYX NEPEMEHHBIX: (DYHKIIHS
MOJIE3HOCTH.

70 DKOHOMHUYECKHE WUTIOCTPAIUU (PYHKIIMH BYX NEPEMEHHBIX: IPOU3BOJICTBEHHAS

byHKIHS.
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Ilpakmuueckue 3a0anus K 3auenty ¢ OUeHKoU:

Homep IlepeyeHb NPAKTHYECKHUX 3aJaHUH K 324€Ty C OLCHKOMU
3aJaHH
s
1 Haiitu obnacTh onpezenenust GyHKIMH U TOYKU [IEPECEUCHUS C OCSIMU KOOPIUHAT
X' —-2x+2
rpaduka 3Toi QyHKIHH x+3

2 Haiiti HanGonpiee n HanMeHbIee 3Ha4eHus QYHKINHA B 3aMKHYTOH 00acTH.
l.z=x—2r + y2 — 4y 4+ 3. obnacre D 3aiana HepaBeHeTBaMi
—2<r<0u0<y<3.

3 e

yE——
y 2(x—1)’
Haiitu npousBonHyio GyHKIUN .

4 Haiitn Hanbobiiee 1 HauMeHblIee 3HaYeHHs] PYHKIIMU B 3aMKHYTOM 001acTu
2 z=x>+2x +y* — 4y + 4, obaacrs D 3anana uepapencrsamn 0 < o < 2
n0<y<3.

5 Haiitu Touku pa3zpsiBa GyHKLIUHU U ONPEACTUTH XapakTep pa3pbiBa B 3TUX TOUYKAX

_4x'+9
- 4x+8

6 Haiitn nHanOonbliee 1 HauMeHbIIee 3HaYEHUS (PYHKIMH B 3aMKHYTOH o0nactu
3.2 = =22 + 2r — y? + 4y, obaacrs D sagana nepasencrsanu 0 < x < 2 1
0<y <3

7 Haiitn 06nacTh onpeaeneHnst GyHKIUH ¥ TOYKH IIEPECEYCHHSI C OCIMH KOOPANHAT
X' —5x

YEe—>
5—3x°
8 Haiitn nHanOonbliee 1 HauMeHbIIee 3HaYEHUS PYHKIMH B 3aMKHYTOH o0nactu
=217 — 8z +y? — 2y + 8, obuacrs D sajana pepapenc s
—2<rc<0n 4<y<—1.
9 . X —6x+4
Haiitu npousBoguyio GyHKkuun ~ X+2
10 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00JacTu
5. z=1x"—2r+ y‘z + 4y + 6. obaacts D sajana nepapencrsami
—2<r<0n 4<y< -1
11 . 4x?-3x
Haiitn npousBoanyro Gynkuun ~ 4x -1
12 Haiitu HaI/I60J'II>HIee u HaI/IMeHBHIee 3HaueHus1 QYHKIUU B 3aMKHYTOU 00J1aCTH

6.z =—x’ — 4z —y + 2y — 4, obaacts D sajana nepasencrsanmu
—A4<r<0ul0<y<2
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13 Haiitu o6mactp onpenenenus pyHKIMH U TOUYKH TIEPECEUCHHUS C OCSIMH KOOPIUHAT
21-x°
V=
rpaduka 3Tol GyHKIIUU Tx+9
14 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00jacTu
T.z2=22+4z +y® — 2y + 4. obaacts D sanaua wepasencrsanu 1 < z < 2
n<y<2
15 X+ 21
o " 2x+1
Haiitu acuMnTOTH QYHKIUH
16 Haiitn HanGonpliee 1 HauMeHblIee 3Ha4eHUs PYHKIMH B 3aMKHYTOH 001acTH
8 z = —1%— 2z —y® — 4y — 6. obaacrn D 3ajana nepasencrsamu
—2<r<0n—-4<y<0.
17 x -1
Y=
Haiiti mpousBoaHy0 GyHKINH A+l
18 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHus1 QYHKIMH B 3aMKHYTOM 00JacTu
) i - -
9. z = —22 — 4z — 3y? + 6y + 8, obuacrs D 3ajana nepasencsa
—4<zr<0unl<y<?2
19 X
y=—
Haiiti acumnToTh QyHKIIMU x -1
20 Haiitn HanGonpliee 1 HauMeHblIee 3Ha4eHUs PYHKIMH B 3aMKHYTOH 001acTH
9 - 2 -
10, z =4x* 4+ 8z + y* + 4y + 7. obaacrs D sanana nepasencrsamu
—4<zr<0nl<y<?2
21 Haiitu o6nactp onpenenenus GyHKIMH U TOUYKH TIEPECEUCHHUS C OCSIMH KOOPIUHAT
X
rpaguka 5Toii pynkupuun X —4
22 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHus1 QYHKIMH B 3aMKHYTOM 00JacTu
) c i -
11. z = 22 — 2z + y? — 4y + 1. obuacrs D 3a1ana nepasencrsaMu
0<z<2u0<y<3
23 2
X
y=
= - ox-2
Haiitu acuMnTOTHl QYHKIUH '
24 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00JacTu
‘ 92, 9
12, z = x* + 2x + y* — 4y + 3, obaacrs D 3ajana nepasencrsamu
0<z<2ul<y<I1.
25 HccnenoBate GYHKIHUIO M IOCTPOUTH €€ rpaduk.
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x?
y=—
l—x

O] T
26 y z=—-1"4+2r -y + 4y
Haiitu Touku sxcTpemMyma pyHKINN U ONIPEIEINUTH
XapakTep IKCTPEMYMa B HUX.
27 Haiitu o6nacTts onpenenenns QyHKIUN U TOUYKH IIEPECEUEHHsI C OCSIMU KOOPJIUHAT
rpaduka 3Tol GyHKIIUU
. x'+3x+1
) x+1
28 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHUsT QYHKIMH B 3aMKHYTOM 00JacTu
14, z = 2% + 6z + 2y° — 4y + 8, obuacrs D sajaua nepasencrsamn
—A4<r<0unl0<y<2
29 yo X
HccneoBath (GyHKIMIO W TOCTPOHTS ee rpaduk. 10— %
30 Haiiti Toukn sxcTpeMyma (pyHKIMU M OIPESIIUTh XapaKkTep IKCTPEMyMa B HUX
z=12>+6x+y*—2y+09,
31 3x
HccnenoBate GyHKINIO ¥ TOCTPOUTH €€ rpaduk. I+x”
32 Haiitu Touku sxcTpeMyma (pyHKIHU M OIPEIEIUTh XapaKTep IKCTPEMyMa B HUX:
z=—12—2r —y? — 4y — 3,
33 3x
y=—
Haiiti mpousBoaHy0 GyHKIUH X +9
34 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00JacTu
7 7 -
22 z=1x"+2r+y — 4y + 4, obaacrs D sanana nepasencrsami
0<z<2u0<y<3.
35 r+4
Y=
Haiitn acumntoTsl QyHKIIMN 2x
36 Haiitu Han6Gosnbiee 1 HauMeHbllee 3Ha4eHus1 QYHKIUH B 3aMKHYTOM 00sacTu
23. z = —x° + 2r — y® + 4y, obunacrs D sanana nepapencroanu 0 < x < 2
nl<y<3J
37 =X +1
VccnenoBath GYHKIMIO H MOCTPOUTH ee rpaduk.  X(¥+2)
38 Haiitu Toukn sxcTpeMyma (pyHKIHU U OIPEIEIUTh XapaKkTep IKCTPEMyMa B HUX
z=1>—2r+y*+4y+3
39 Haiiti o6nacTh onpenenenust GyHKIMNA U TOYKH IEPECEUSHUS C OCSIMH KOOPIMHAT
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x—3 |:

rpaduka 3Toi yHKIHH LXx+3)

40 Hatiti HanGosnbiee n HaMMeHbIIIee 3HaYeHUsT (QYHKITMH B 3aMKHYTOH 00JacTH
z =142z +y* — Ay + 5. obaacrn D sagana nepasencrsou
0<zr<2u0<y<l.

41 —5i

T3 (1)
Boeraucmure 1 <!

42 e 22 9 2 _ 4
Haiiti Touku sxcTpemyma GpyHKIuu ~ . 2r+y dy+3 u
OTIPENICTINTh XapaKTep SKCTPEeMyMa B HUX.

43 im V2x-1-45
Haiitu mpenen = ¥-3

44 5 :=1:2+2I—|—y2—4y+4.

Haiitu Touku sxcTpemMyma QyHKIHH ¥ OTIPEJICINTh
XapakTep IKCTpeMyMa B HHX.

45 . 4x"+9
VccnenoBath QyHKLMIO U IIOCTPOUTH € rpaduk 4x+8

46 Haiitu yacTHBIE TPOU3BOIHBIE EPBOTO NMOPsAAKa G YHKIIMU
= -2+ 2r —y’ + 4y

47

_ [(1+x)®
lim| ~— )
Boruenurs - 4
48 - 9.2 g 2 5, .
Haiiti Toukn sketpemyma dyrkmn © — 28 — 8T T U =20+ 8 4 gnpenenms
XapakTep IKCTpEMyMa B HHX.
49 HccnenoBaTh GyHKIMIO B TOCTPOUTH €€ rpaduk.
. x*—6x+4
T 3x+2

50 Ha¥iTi yacTHBIE TPOM3BOIHBIC TIEPBOTO MOPSIKA (HYHKITUH
r=a? -2+ 9y +4y+6

51

. N24+x-3
ll.ll'.l'l —
Boruncmurs . X7
52 Ha¥iTi Touku sxcTpeMyma QYHKIMU ¥ ONPEISIIUT XapakTep IKCTPEMyMa B HUX:
0 T
r=—r?—dr—y* + 2y —14
33 21-x°
V==
HccnenoBate GyHKIHIO ¥ IOCTPOUTH €€ TpaduK. Tx+9
54 Haiiti Touku sxcTpeMyma QYHKIIMU ¥ ONPEISIIUT XapakTep IKCTPEMyMa B HUX:
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=24 dr4+y* -2y +4

55 L2 24
(1) +5—
BBIUKMCINTE 31
56 Haiitu Toukn skcTpeMyma GyHKITUU U OMIPEICIUTh XapaKTep IKCTPEMyMa B HUX:
z=—1"—2r—y? —4y—6
57 =1
y==
HccnenoBaTh GYyHKIMIO U TOCTPOUTH €€ Tpa(uK. x +1
58 HaiiTi yacTHbIE MPOM3BOHBIE BTOPOTO MOPSAKA (PYHKIIUA
o i -
z=—1>—4dx — 3> + 6y + 8
59 3
X
y=—
HccnenoBaTh GYHKIMIO U TOCTPOUTH €€ TpaduK. x -1
60 Haiitu yacTHBIE TPOU3BOIHBIE IEPBOTO NMOPsAAKa G YHKIIMI
i - i
z=dr 4+ 8r+y-+4dy+T.
61 X
Wccnenosath GYHKIUIO U IIOCTPOUTE €€ rpaQuK. X' —4
62 Haiitu yacTHbIE MPOU3BOHBIE NIEPBOTO MOPsIKa QYHKIUU
=22 -2r+y* —4y+1
63 2
X
y= 5
HccnenoBarh (YHKIMIO M IOCTPOUTH €€ TpaduK. e
64 Haiitu yacTHbIE MPOM3BOHBIE BTOPOTO MOPAJIKA (PYHKIIMH
z=a242r+y? —4dy+3
65 ~2i
7 2.| . (i]“
Bprupcnure 2 +1
66 Haiitn Hanbobiiee 1 HauMeHblIee 3HaYeHHs] PYHKIIMU B 3aMKHYTOM 001acTu
13. 2 = —x2 + 22 — y® + 4y. obuacrs D s3anana nepapencrsann 0 <z < 1
n<y<1.
67 - g |
. {3x-2
==\ 3x )
Bprunciurs
68 Haiitu Touku skcTpeMyma QyHKIIUU U OMIPEAEUTh XapaKTep SKCTPEMyMa B HUX:
) )
z=x"+6zx+ 2y° — 4y + 8.
69 . x+4x43
x—-1 .T: -1
Beruucnuth
70 Haiitu Touku skcTpeMyma QyHKIIMU U ONIPEIETUTh XapakTep SKCTpeMyMa B HUX

z=12>+6x+y*—2y+09,
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71

SANG)

Berunciaute

72

Haiiti Touku sxcTpeMyma QyHKINU M ONPEISIUTH XapakTep IKCTPEMyMa B HUX:

z=—12—2r — 9y — 4y — 3,

Tunogoii nepeuenb 60nPOCO8 K IK3AMEHY:

Homep IlepeyeHb BONPOCOB K IK3aMEHY
BOIpoca

1 IlepBoobOpaznas. [lonsiTue HeonpeeIeHHOro HHTErpasa.

2 CBoliCTBa HEONPEIETIEHHOTO UHTErpaa.

3 Heomnpenenennsiii uaTerpan. Tabuuia nepBooOpa3HbIX.

4 Heonpenenennplil uaTerpan. HemocpeacTBeHHOE MHTETPUPOBAHUE.

5 Heonpenenennsiii unrerpan. MlarerpupoBanue nyreM 3aMeHbI IIEPEMEHHOM.

6 Heonpenenennplit uaTerpan. IHTErpupoBaHue myTeM 3aHECEHUST MHOXKUTEIS MO
3HaK quddepeHnmana.

7 Heonpenenennplilt uaTerpan. @opmysa HHTErpUPOBAHUS 110 YACTSIM.

8 Heonpenenennsiii unterpan. MaterpupoBanue 1poOHO-paliioHaIbHON QYHKIUY.

9 MeTto1 HeonpeaeneHHBIX KO3 PUITMSHTOB.

10 Heonpenenennslii unterpan. MaTerpupoBanue TpuroHoMeTpudeckux QyHKIUH.

11 Heomnpenenennsiii nHTErpal1. IHTErpupoBaHue UpPalMOHAIBHBIX (QYHKIIHA.

12 Tabnuunble «HEOepyIIUecs» UHTErpabl.

13 OnpeieneHH bl MHTErpall KaK Mpeie] MHTErPaJbHOW CYyMMBI.

14 ®opmyna Hetorona-JleiiOnuna.

15 (OCHOBHBIE CBOICTBA ONPEJIETICHHOI0 UHTErpasa.

16 3aMeHa NEPEMEHHON B ONPEIEIEHHOM UHTETpaJIe.

17 WHTerprpoBaHue 1o 4acTsM B ONPEIEICHHOM HHTETpae.

18 WHTerpupoBanue Y€THBIX U HEYETHBIX (YHKIUH B CHMMETPHUUHBIX MpEeax.

19 HecoOcTBeHnHbIe MHTErpasl nepBoro poaa. OnpenenaeHus,, IpuMepsbl.

20 HecoOcTBeHHBIE HHTETpalIbl BTOPOro poja. OnpeaeneHust, IpUMeEpBI.

21 I'eomeTpuueckue nmpunoKeHus ONpeIeIEeHHOT0 HHTErpaia K BBIYMCICHHIO TUIOIIAAEH
TJIOCKUX UTyp.

22 I'eomeTprueckue NpUIOKEHHS ONPEAETICHHOTO UHTETpajla K BHIYUCICHUI0 00BEMOB
TEJ BpalllCHHUS.

23 I'eomeTpuueckue nmpunoKeHus ONPeIeIEHHOr0 HHTErpaia K BbIYUCICHHUIO JJIUHbI
JIYTH TJIOCKOM KPUBOM.

24 [IpuitoxeHns onpeneIeHHOr0 MHTErpaga K 9JKOHOMUKE.

25 Kpusas Jlopenua, Beruncienue koddduurenrta JHxunu.

26 3anauu, npuBosIKe K 1M hepeHInaIbHBIM YPaBHEHUSM.

27 Jnddepenunanpuble ypaBHEeHUs NepBoro nopsjaka. OCHOBHbIE MOHATHS.
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28 Jnddepenunansupie ypaBHeHUs nepBoro nopsaka. 3agada Komm.

29 Juddepennnanbable ypaBHEHH IEPBOTO MOPSIKA C pa3AesSIOIIUMUCS
NePEMEHHBIMH.

30 Opnnoponubie quddepeHnnanTb,Hble ypaBHEHUS IEPBOTO MOPSIKA.

31 Jluneitnoe nuddepenHnnanbHOe ypaBHEHHE EPBOTo MOPSAKA.

32 Jluneiinoe nuddepeHunanbHOe ypaBHEHHE TIEPBOTO MOPSAIKA. Y paBHEHUE
S.bepnynnu.

33 Mertopn Jlarpanxa peneHust TMHEHHBIX Tu(depeHINaTbHbIX ypaBHEeHUH 1 To
HopsiIKa.

34 Meton U.bepuynnu perienus TuHeiHbIX tudepeHnanbHbIX ypaBHeHu# 1 ro
HOpsJKA.

35 YpaBHenue B nonHbIX quddepeHimanax.

36 Jnddepennmanbabie ypaBHEHUS BBICIINX MOPSIKOB.

37 YpaBHEHHs, TONYCKAIOIIHUE TOHWKEHUS MOPSIKA.

38 JIuHeiiHble 0OJTHOPOIHbIE YPABHEHHS BTOPOTO NOPSAKA.

39 JlunHeiiHble OJTHOPOIHBIE YPABHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
KO3 pHLIHEHTaAMHU.

40 Jlunetinbie HeogHOpOAHBIE ypaBHeHus (JIHY) Broporo mopsaka ¢ mOCTOSHHBIMU
KO3 pHULIHEHTaAMH.

41 Crtpykrypa obmiero pemenus JIH/Y Broporo mopsinka.

42 Merton Bapuaiuy nNpou3BoJIbHBIX MOCTOSIHHBIX 17151 JIH/LY BTOpOro mopska.

43 Wnterpuposanue JIHY BTOpOro nopsaka ¢ mocTOSIHHBIMA KO QHUIUEHTaAMU U
IPaBOM YacThIO CIIEHAIbHOIO BUJA.

44 YactHoe pemienue JIHJY Broporo nopsaka.

45 3amaua Ko g nuddepeHnmanbHbIX ypaBHEHH BBICIIUX TTOPSIIKOB.

46 [Tpunoxenus quddepeHnranbHbIX ypaBHEHUH K 5KOHOMHUKE.

47 UYucnossle psiibl. OCHOBHBIE TOHSTHS.

48 Psy1 reomerprueckoi mporpaccum.

49 Heo06xoauMplii TpU3HAK CXOAMMOCTH YHCIOBOTO psijia.

50 ["apMoHMUeCcKuil ps.

51 [TosoxuTenpHble YMCI0BBIE Psiibl. CXOAMMOCTD M CyMMa psija.

52 HeoOxoaumelii 1 AOCTATOYHBIA MPU3HAKU CXOAUMOCTH MOJIOXKUTEIBHBIX YHCIOBBIX
PSIOB.

53 [Ipu3Haku cpaBHEHUS PSIOB.

54 [Tpusnak [anambepa.

55 Panukanbhbiii npusnak Komm.

56 WuTterpanpusiii npu3Hak Komm.

57 3HaKONEepEeMEHHBIN psI.

58 JlocTatouHbli IpHU3HAK CXOIMMOCTH 3HAKOIIEPEMEHHOTO psJia.

59 AOCONIOTHAS M YCIIOBHASI CXOAUMOCTb.

60 3HaKo4Yepeyrouuncs ps.

61 ITpuznak JleitOHua.

62 Ocrarok psaa. OneHka ocTaTka psja ¢ TOMOIIbI0 Npu3Haka JleitoHuna.

63 DYHKIMOHAJILHBIN PS/I.

64 O65acTh CXOAMMOCTH (PYHKITMOHATHHOTO PSIa.

65 CTeneHHOu psl.

66 CBONCTBA CTEMEHHBIX PAJIOB.

67 HMHTtepBan u pagnyc CXOAUMOCTH CTEIIEHHOTO Psijia.

68 HaxoxneHnue paguyca CXOJUMOCTH CTEIEHHOTO Psijia C OMOIIBIO MPU3HAKa

Jlanambepa.
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69 Psan Teiinopa. Psg Maknapena. Paznoskenue GyHKIMI B CTENIEHHBIE P,

70 [IpuMeHeHne CTeNeHHBIX PsI0B B MPUOIMKEHHBIX BEIYUCICHHUIX 3HAUeHUHN (DYHKITHH.

71 [TprMeHeHne CTEeNEeHHBIX PSAAOB B MPUOIUKEHHBIX BEIUUCICHUIX OMPEeIEHHBIX
WHTETPaJIOB.

72 [IpuMmeHeHre CTEeNEeHHBIX PSAAO0B B MPUOIMKEHHBIX BBIUMCICHUIX JU(depeHINaTbHBIX

YpaBHEHUM.

IIpakTuyeckue 3aJaHUs K IK3aMeHY:

Homep IlepeyeHb NPaKTHYECKHUX 32IAHUI K IK3aMeHY
3adaHuA
1 y y=x>+4x; y=x+4
BpiupciuTe miomaap GUrypbl, OrpaHHYCHHON JTHHUAMH > .
2 i n?(x—3)"
(n* +1)?
Omnpenenute 006JaCTh CXOIUMOCTH CTENIEHHOTO psiga n=1
3 = x2: -2 _
BpiuncinTe miomaap GUrypbl, OrpaHHYCHHON THHUSAMH y=x7 y=2 r
4 Z Gx+4)"
Omnpenenure 06JaCTh CXOJAUMOCTH CTEIIEHHOTO psia N =! 3(n+ 4)
5 Lox
J 2cosx+e —T dx
BrluncauTe HeonpeaeneHHbl HHTErpall *
6 Z (n+ l) x"
2n+1
Omnpenenute 006JaCTh CXOIUMOCTH CTENIEHHOTO psiga n=1 .
7 . 2
I 2sin x —3** +—— |dx
Brruncnure HeonpeneeHHbIN HHTErpall 16-x .
8 I
n
PR
Omnpenenure 0071aCTh CXOIMMOCTH CTEIIEHHOTO psija n=! >
9 Brruncnure HeonpeneneHHbIN HHTErpall
J~ dx
2
(1 - Sx)
10 Haiinure pemenne nuddepenunansuoro ypapuenus y’ =2y+1, y(3)=1.
11 BeIuncinTe HEOMPEACICHHBII HHTETpal
J xV4—x*dx
12 " Y iy =xyp
Haiigute pentenne nquddepeHIManibHOr0 ypaBHeHHU .
13 y y=4-x7; y=2-x
Beraucnure miomans GUrypbl, orpaHH4eHHON JTMHUAMH > .
' —
14 Haiinute penienne auddepeHnnaibHoro ypaBHSHUS yictgx+y=2 y(0)
15 S _
Haiinure pemenne quddepeHunalbsHOr0 ypaBHEHHS y'+2xy = xe y(0)=¢;
16 BeruncuTe HEOMPEACICHHBII HHTErpal

J.(x+2)lnxdx'
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17 I xe dx
BhIuncianTe HeOnpeIeIeHHbIH HHTETPa .
18 Z x=-2)"
2n+3
Omnpepenure 061aCTh CXOJMMOCTHU CTEIICHHOTO psifa n=!
19 j (2x - l)e3 de
Brruncnure HeonpeneneHHbIN HHTErpall
20 i n [ j
n+1
Omnpenenute 00JaCTh CXOIUMOCTH CTENIEHHOTO psiga = .
21 I(2x +3)sin xdx
Brruncnure HeonpeneneHHbIN HHTErpall .
22 S (x—4)"
Z I1n+1
Omnpenenute 006JaCTh CXOIUMOCTH CTENIEHHOTO psiga n=! .
23 = — 4. =
Beruucaure miomas GUrypsl, OrpaHUueHHON JIHHUSME y=16—-x7 "y O.
24 Z x-2"
n
Omnpezpenure 061aCTh CXOJMMOCTHU CTEIICHHOTO psifa n=! (2n-1)-2
25 = — : =
Beruucaure ion@ans GUrypsl, orpaHUueHHON JIMHUSMH y=4x x’ 4 0.
26 Z (X + 2)
Omnpenenute 00JaCTh CXOIUMOCTH CTENIEHHOTO psija N =1
27
f 2x° +4/x° __+T+5 X
BrluncauTe HeonpeaeneHHbl HHTErpall
28
xy'=yln b y
Haiinure pemenue quddhepeHnnansHOro ypaBHEHHS X
29
(2 +x°)3——|d
Brruncinure HeonpeaeIeHHbIN HHTETpal X
30 JE
y'=yetgx+—
Haiinure peuienne nudhepeHuaibHOro ypaBHeH s six
31 Beruucnure miomans GUrypsl, orpaHuueHHON THHUAME y=Inx, x=¢, y=0.
32 Hatinure pemenne quddepernnansaoro ypaBHerus y =-y+1, y(0)=-3.
33 . 3 x=3
I 2e" + - X
o \/ 4—x* X
Breraucnure HCOMPECACIICHHBIN MHTCTpall .
34 . (1+y2)dx+xydy=0 y(1)=0
aiiure pemenne quddHepeHInaILHOTO ypaBHEHHS .
35 5 1
I x(7 - X" ) 5+— |dx
Brruncnure HeonpeaeIeHHbIN HHTETpal X .
36 ' =¥ =
Haiinure pemenue quddepeHnaIsHOr0 ypaBHEHHST y+2y=e" y(0)=0 .
37 . 2
J. Ssinx—4-3" + 5 |dx
Brlunciaure HeonpeaeneHHbl HHTErpall 4+x .
' — —
38 Haiinure pemenue quddhepeHnnansHOro ypaBHEHHS Xy =y=x
39 x+1
I S5sin2x+2" — dx

Brruncnure HeonpeneneHHbIN HHTErpall
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40 . 1-2x
Haiinure pemenne auddepernnansHoro ypaBHEHAS G+x)y ¥y (0)=0 .
41 , x2
Xy =y+—
Haiinure pemenne auddepeHnnansHoro ypaBHEHAS Y u 3agayn Ko y(1)=3.
42 J' dx
3
Brruncnure HeonpeneneHHbIN HHTErpall (2 + 3x) .
43 X
——dx
o V9 + x?
Brrurciute HeonpeIeIeHHbIH HHTETrpall
44
y'+yigx = cosx V(0)= O
Haiisure perenue qudpepeHImMan-HOro ypaBHEHUs COS X
45 j (2 +3x)cos xdx
Brrurciute HeonpeIeIeHHbIH HHTETrpall
46 Haiinure pemenne nuddepeHunansHoro ypapuenus y’=y+1, y(O) I.
47
xp'-y =xtg;
Haiinure pemenne auddepeHnnansHoro ypaBHeHUS X
48 5 I(x—3)ln xdx
Brrurciute HeonpeIeIeHHbIH HHTETrpall .
49 5 I xe dx
Brrunciute HeonpeIeIeHHbIH HHTETrpall .
50 = =—
Haiinnre pemenne quddepeHnnansHoro ypaBHEHAS (x+2) yi=ly (0)
51 Beruncnure HeonpeneneHHbIN HHTErpal
X
—dx
3x+2
52 (x—1)"
> e
Onpepenure 00J1aCTh CXOAMMOCTH CTEIICHHOTO psiga "=!
53 ]‘2 dx
. 0 3x + 2
Brruncinte HeCOOCTBEHHBIM HHTETPaI WIH yCTaHOBI/ITB ero pacxozmMOCTb
n
Onpepenure 00J1aCTh CXOAMMOCTH CTEIICHHOTO psiga " =! n 5 .
55 Pemmte nuddepennnansHoe ypaBHEHHE METOIOM BapHAIlH IPOU3BOJIEHOW MmocTostHHOW (Metomom
2
y'=y-cigx+—=
Jlarpanxa) Sm x
56 dx
BblunciuTh uHTErpa 3sinx+2cosx+1
57 x+2
3 2 dx
BbIuncuTe HHTErpa METOOM HEONPEAEICHHBIX KO3 duiuenTop ~ X — 2x
58 " i — 2x
Pemmre muddpermansHoe ypaBHEHHE 2-I'0 TOPSIIKa Vi+dy'+4y=xe
59 !
I x In xdx
Beluncinre HeCOOCTBEHHBIN MHTErPAl WM YCTAHOBUTH €0 PACXOAMMOCTh 0
60 —3y=
Pemmre nuddpeHmansHoe ypaBHEHUE 2-I0 TOPsIIKa yi+2y -3y=x
61 Hatinure pelieHue 3a1aun Komm VTS T QepeHIraTbHOTO YpaBHCHHS

3y"+4y=2; y(0)=-3
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2
62 i n“(x+4)"
4 2
n=1 (n + 1)
Onpepaenute 00JIACTh CXOAMMOCTH Psifia
63 ]" 6dx
B o 0 4X 7
BIYMCIIUTE HECOOCTBEHHBIN HHTETPAJI MU YCTAHOBUTB €r0 PACXOTUMOCTh
64 = (x—2)"
Z n7"
Omnpenenute 00JaCTh CXOIUMOCTH psiga =1
65 5 y — 3/ 4 x -
Berauciure mromans GUTypsl, OrpaHIICHHON JIMHASIMH , x=16, y=0.
" _ .
66 Pemmre nuddpeHmansHoe ypaBHeHUE 2-I0 TOPsIIKa yo+ 4y =5sin 2x
67 ) - 2
J. 28inS5x =8 +— ldx
Brruncnure uHTErpan 4-x
68 Z (x-2" 2)"
n
Onpepnenure 00JIaCTh CXOAUMOCTH psiga n=1 (2n-1)-2
1
69 I x In xdx
Brruncinte HeCOOCTBEHHBIM HHTEIPAJ WIIM YCTAHOBUTH €r0 PACXOAUMOCTE °
70 . 1-2x
Hatinure pemenne quddepeHnnansHOro ypaBHEHUS BG+x)y ¥ (0) =0 .
71 I sty 3 x-3
e - X
o 4/ 4 — _x2 X
Brrunciite HeonpeaeneHHbI HHTErpail
72 o

Z (x-2)"
(n-1)-2"

Onpepnenute 00JIaCTh CXOAMMOCTH psiga n=1

Iloka3aTe/in U KPUTEPHH OLEHUBAHMNSI IIJIAHUPYEMbBIX Pe3yJIbTATOB 0CBOEHMS
KOMIIETEHIUI U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

HNuaukarop
dopmupyemMble Kpurepuu YpoBeHb 0cBOeHHS
IxaJja oueHuBaHUsA JOCTHKEHUSI N
KOMIeTeHI[UH OlLleHUBAHUS KOMIeTeH Ui
KOMIIeTeHI[UH
OIIK-2. Cnocoben |OIIK-2.1. 3HaeT BepHO U B IIpoaBuHyTHI
OCYILIECTBIIATh Vcnone3yer MOJTHOM o0beme:
85— «OTINHO cOop, 00pabOTKy M |0OCHOBHBIE METOJIBI, METOMBI TTIOMCKA 1
100 CTaTUCTUYECKUN  |[cpeAcTBa crcTeMaTH3aIul
«324YTEHO»
0aJ10B QHAJIN3 AHHBIX,  [IOJIy4EHMS, nH(popManuu oo
HEOOXOMUMBIX JUIS [IPEICTABICHUS,  [PKOHOMHYECKHX

[PCIICHUA XpaHCHUA U rmponeccax n ABJICHUAX.
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[T0CTAaBIEHHBIX
PKOHOMHUYECKUX
Bagay

00paboTKH
CTATHCTUYECKHUX
ITaHHBIX

'YMeeT BepHO U B
TMOJHOM o0beMe:
[pacCCUUTHIBATH
SKOHOMHYECKHUE U
COIMaNbHO-
PKOHOMIYCCKHUE
MOKa3aTeH,
XapaKTepU3yIOIIUe
IesITeIbHOCTD
XO3AHCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
nefcTByOIIEeH
HOPMAaTHUBHO-IIPaBOBOM
0as3bl.

70 — 84
0aJ1J10B

«XOpOoII0»/
«324YTEHO»

OIIK-2. Cnocoben
OCYILECTBIIATE
cOop, 00paboTKy 1
CTAaTUCTUYCCKUH
AHaIu3 TaHHBIX,
HEOOXOMUMBIX IS
[peIICHHS
[TOCTaBICHHBIX
DKOHOMHMYECKHX
Bagau

OIIK-2.1.
Hcnons3yer
OCHOBHBIE METO/IHI,
cpencTea
[TOJTyICHHUS,
MpEICTaBICHNS,
XpaHCHUS U
00paboTKH
CTATUCTHYECKUX
TaHHBIX

3Haer ¢
He3HAYMTEeTbHBIMU
3aMeYaHHsIMH: METO/IbI
[OUCKa U
cHCTeMaTH3alUuH
nH(popManuu 00
YKOHOMHYECKUX
Mporeccax v sBJICHUSIX.

YMmeer ¢
He3HAYNTEJIbHBIMH
3aMeYaHHSIMU:
[paCCUUTHIBATH
PKOHOMHYECKHUE U
COIMaNBHO-
PKOHOMIYCCKHUE
MOKa3aTeH,
XapaKTepU3yIOIIUe
IesITeIbHOCTD
XO3AHCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
nefcTByOIIEeH
HOPMATHBHO-IIPABOBOM
0as3bl.

IToBBIMIEHHBIH

50 - 69
0aJ17I0B

«YAOBJIETBOPHTEJIbLHO»/
«324TEHO»

OIIK-2. Cnocoben
OCYILECTBIIATE
cOop, 00paboTKy 1
CTAaTUCTUYCCKUH
AHaau3 TaHHBIX,
HEOOXOMUMBIX IS
[PCIICHHS
[TOCTaBICHHBIX
DKOHOMHMYECKHX
Bagad

OIIK-2.1.
Mcnons3yer
OCHOBHBIE METO/IHI,
cpencTea
MTOJTyICHHUS,
MpeICTaBICHNSA,
XpaHCHUS U
00paboTKH
CTATHCTHYCCKUX
TaHHBIX

3HaeT Ha 0230BOM
YPOBHE, C OLIHOKAMM:
METO/IBI IIOMCKA K
crcTEMAaTH3aIUN
nH(popManuu 00
DKOHOMHYECKHX
MpoIeccax M SBICHUIX.

'YMeeT Ha 6a30BOM
YPOBHE, ¢ OLIMOKAMU:
[PACCUUTHIBATH
PKOHOMHYCCKHUE U
COIMaNBHO-
PKOHOMIYCCKHUE
MOKa3aTeH,
XapaKTepU3yIOIIUe
eI TeTFHOCTD
XO3UCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U

efcTBYOIIEH

ba3oBuIid
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HOPMAaTHBHO-TIPABOBOM
0a3bl.

MeHee
50
0aJ17I0B

«HEYAOBJICTBOPUTEJIBHO»/
«HE 324TEHO»

OIIK-2. Cnocoben
OCYIIECTBIISATH
cOop, 00paboTKy 1
CTAaTUCTUYCCKUH
AHaau3 JaHHBIX,
HEOOXOAUMBIX IS
[pEIICHHS
ITOCTaBJIEHHBIX
DKOHOMHMYECKHUX
Bagad

OIIK-2.1.
Hcmnonb3yer
OCHOBHBIE METO/IBI,
cpencTea
MTOJTyICHHUS,
MpEICTaBICHNS,
XpaHCHUS U
00paboTkH
CTAaTHCTHYECKUX
TaHHBIX

He 3naeT Ha 0a30BOM
YPOBHE: METObI IOUCKA
1 CHCTEMAaTH3alUN
nH(popManuu oo
DKOHOMHYECKHUX
Mporeccax u SBICHUIX.

He ymeet Ha 6a30BoM
YPOBHE: paCCUUTHIBATH
PKOHOMHMYECKUE U
COLIaNIbHO-
PKOHOMHYECKHE
[OKa3aTes,
XapaKTepU3yIOLIe

e TebHOCTh
XO3UCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
InefcTByOIIEH
HOPMAaTHUBHO-IIPaBOBOM
0as3bl.

KoMnerennun He
copmupoBaHbI
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