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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, UCYHCIICHUE (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 KOMIETEHIIUIA
IlepeyeHb 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 MHOKCCTBA.

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 MOCIeA0BaTEIbLHOCTH.

Tema 2. ®yHKINH OIHOM A€l CTBUTEIbHON NepeMeHHOM.

Bonpocsl 1J1s1 npoBeaeHHs onpoca:

SR e

Jatb omnpenenenue GyHKIUN, TPUBECTH NPUMEPBI QYHKIUH.
OCHOBHBIE XapaKTEPUCTUKU () YHKIIUH.

DOnemeHTapHbie PyHKIUHN (TpaduKn).

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

[Tpumenenue GyHKIMUN B 9KOHOMHUKE.

Tema 3. ®DyHKINH HECKOJIBKHUX NePEeMEHHBIX.

Bonpocs! 1151 IpoBeIeHUs 0OMpoca:

SNk W=

Jlatb onpenenenue pyHKIUU HECKOJIBKHUX ITEPEMEHHBIX, TPUBECTH MPUMEPHI.
OcHOBHBIE XapaKTEPUCTUKHN (PYHKIHNIA HECKOIbKUX ITEPEMEHHbIX.

[Ipenen pyHKIMH HECKOTBKUX MTEPEMEHHBIX.

HenpepsiBHOCTD (PYHKITNI HECKOIBKHUX MTEPEMEHHBIX.

DKOHOMUYECKHE WILTIOCTPAMK (DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Pa3nea 2. lu¢pdepennnanbHoe HCHHCTICHUE

Tema 4. luddepenunanbHoe ucuncjieHne PyHKIHMN OJHOM NepeMeHHOI.

Bonpocs! 1151 IpoBeIeHHsI 0OMpoca:

AN e

Jatp onpenenenue npou3BoAHON U auddepernnana GyHKIUHU, TPUBECTH TPUMEPBI.
MexaHW4YeCKUd U TEOMETPUUECKHUI CMBICT IPOU3BOIHON (DYHKITHH.

[IpousBoaHbIe 0OpAaTHOM, CIIOKHON, HEABHOM, MapaMEeTPUUECKU 33TaHHON ()yHKITHIA.
[Tpon3BoIHBIE BBICHIMX MOPSAIKOB.

DKCTpeMyMbl QYHKINH.

[Ipumenenue nuddepeHInaIBPHOTO0 HCUUCIECHUS K UCCIIEIOBAaHUI0 (YHKIIMA M TIOCTPOCHUIO
rpaduKoB QYHKIUH.

[Tpumenenue nuddepeHnanbHOro NCYUCIEHUS B S)KOHOMUKE.

Tema 5. IludgdepenunanbHoe ucHucaeHue PyHKIMH MHOTHX ITepeMEeHHbIX.

Bonpocs! 1J1s1 npoBeaeHHs onpoca:

Nk W=

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

[Tpenen pyHKIMN HECKONBKUX MEPEMEHHBIX.

HenpepbIBHOCTh PYHKITNI HECKOJIIBKUX TTEPEMEHHBIX.

DKOHOMUYECKHE WITIOCTPAMK (DYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

Pa3znes 3. UHTErpajibHOE HCUMCIEHHE

Tema 6. UnTerpajibHoe ucyucjaeHue PyHKIMH OHOM MepeMeHHOi.



Bonpocsl 1J1s1 npoBeaeHHs onpoca:

Al

a

JaTte onpeneneHue nepBooOpa3Hoit GyHKIIUH, TPUBECTH TPUMEPHI.

Heonpenenennsiii unrerpan. laTerpupoBanue myreM 3aMeHBI.

Heonpenenennsiii uHTErpai. UHTErpupoBaHne mo-4acTsiMm.

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

DKOHOMMYECKHE WTIOCTPALIUK ONIPEAEICHHOIO NHTErpaa.

Pasznen 4. udPepennuaibubie 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 ypaBHeHHs] BTOPOI0 MOPSAKA.

Bonpocs! /151 IpoBeIeHUsI 0OMpoca:

M e

Huddepennmanbaple ypaBHEHHS BBICIIMX MTOPSIIKOB.

Juddepennnanbable ypaBHEHUS, JOMYCKAIONNE TOHMKEHHS TOPSIKA.

JluHeliHbIe OJJTHOPOAHbIE YPABHEHHSI BTOPOTO MOPsAKa C IOCTOSHHBIMU K03 unimenramu.
JluHeliHbIe HEOAHOPOIHBIE YPABHEHHUSI BTOPOTO TIOPSIIKA C IIOCTOSHHBIMU KO3 (DUITEeHTaMH.
[Tpunoxenus quddepeHnnanbHbIX ypaBHEHNUH K 5KOHOMHUKE.

Pa3gen 5. Psaabl

Tema 9. YnucinoBbie psabl.

Bonpocs! 1151 IpoBeIeHHs 0Mpoca:

l.

2.
3.
4

Jatp onpenenenne unucioBoro psiaa. [Ipusectu mpumepsl.

[TonoxurenpHble YncnoOBbIe psibl. CXOIUMOCTh U CyMMa psija.

Heo0xonuMbIil 1 OCTaTOYHBIM MPU3HAKHA CXOJUMOCTH TOJIOKUTEIHHBIX YUCIIOBBIX PSIIOB.
3HaKonepeMeHHbI psaA. JlocTaToOuHbIM NpHU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOIO psja.
AOCONIOTHAS ¥ YCIOBHAS CXOJIUMOCTb.

3nakouepenyronuiicss psa. [lpusnak JleitOnuma. OcrtaTok psima. OreHka ocTaTka psaa ¢
MOMOIIBIO TTpu3HaKa JlelOHua.

Tema 10. ®yHKUMOHAJIbHbIE PAABI.

Bonpocs! 1J1s1 npoBeaeHHs onpoca:

l.
2.

OyHKIMOHATBHBIN psi. OOIacTh CXOMUMOCTH (DYHKIIMOHAIBHOTO PSJIa.

Crenennoit psin. MaTepBan u paauyc cxonumoctu. Haxoxknenuwe panumyca CXOJIMMOCTH C
MoMoIIbIo Tpu3Haka Jlamamoepa.

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

[TpuMeHeHre CTeNeHHbIX PSAA0B B MPUOIMKEHHBIX BHIUNCICHUSIX.

[IpuMeHeHue psI0B B DKOHOMUKE.



Kputepun onenkn (B 0aj1ax):
- 2 Oama BBICTABISIETCS OOydYarOIIEMYyCsl, €CJIM OTBET Ha BOIPOC MPEICTABICH B MOJHOM 00beme 0e3
OIMOOK U HEAOYETOB (coomeemcmeue unoukamopy OIIK-2.1.);

- 1 Gamn BeICTaBNIsSETCS OOYYArOMIEMYCs, €CJIM OTBET HA BOMPOC MPEJCTABICH B MOJHOM O0BEMe, MPHU
OTBETE JIONYIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

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

- 0 GaynnoB BRICTaBIIETCS OOYyUAIOMIEMYCs, €CIIM OTBET HAa BONMPOC HE MPEICTABIICH, WU MPU OTBETE
JOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)

3agaHus 17151 TEKyero KOHTPoJIs

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

Pasznea I. BBenenune B ananu3. @yHKIHUU.

Tema 1. MHoOXKecTBA.

—

HaiiTu oGyacts onpenencHuss QyHKIHHA ) = \/ 2x—-5)4+x)

2. Haiinure 00macTh JOMYCTUMBIX 3HAUCHUHN (QYHKITHH:
X .
3. f (x) = 7" 3v9x — x’ . Onpenenuts MHOKECTBO peleHni HEPABEHCTBA
x —
3 +5x-1|<1.
4. Haiiti MHOXeCTBO KopHeil ypaBHenus 10x° +7x* —35x” +5x> -4 =0.
5. Haiitu wyacTHOEe JBYX KOMIUIEKCHBIX uyucell. [lonydeHHOe 4YHCIIO MpencTaBUTh B

TPUTOHOMETPHUYECKONW M TMOKa3aTeIbHOH (popMax 3amucu ¥ M300pa3uTh HA KOMIUIEKCHOM IUIOCKOCTH:

i+1
S
6. Beruucnurs (—\/5 + i) .
7. Haiitu Bce 3HaueHHsI KOPHA U M300Pa3UTh UX Ha KOMIUIEKCHON TIOCKOCTH: 8.

Tema 2. ®yHKINH OIHOM JeHCTBUTEIbHON NepeMeHHOM.

1 12
i (7 - T)
1. Beraucnuts npeaen QyHKImn X+2 +8

X +4, X <-1,
2. Haiiti Touku pa3peiBa GyHKIMH f(x)=1x> +2, —1<x<],
2X, x>1.
3. Haiit o0macth onpenenenus QyHKIHUN = ?x
¥ -
(4-x)
4. HccenenoBars GyHKIMIO HA YETHOCTh-HEYETHOCTD: = 47’“
x" =5
3
5. Berauciuts npegen lim (x 2x IXx + 1)
ool xt 4 4x? =5
6. [Toctpouts rpaduk, ykazath xapakTep pa3pbiBa B TOUKaX pa3pbiBa, €CIIM TaKUe UMEIOTCS:



f—

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

2
Jloka3atb, 4TO (PYHKIHS HETIpepbIBHA B TOUKE Xo: ¥ =5x" -1, x, =6.

Tema 3. ®yHKIMHM HECKOJbKHUX MepPeMEeHHbIX.

HaiiTn 1 n306pa3uth 0611acTh onpeaeaeHus GyHKIun z = 4/1 — x> — y°

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

ITocTpouTs IMHUK yPOBHS creaylomux Gyskunid niz=1;2;3: Z=X+ Yy, Z=¢€ v

Jlns ¢ynkuuu nonesHoctd u = x° y* MOCTPOMTh NHMHHIO YPOBHS, MPOXOAAIIYIO uepe3
Touky M(4;1).

13
Jluna mnpousBoacTBeHHass ¢yHkuus Kob60a-/[yrmaca Q=3K*L*. Paccuurare 3HauYeHHE

BbIIycKa npoaykuuu npu K=16, L=81.

1 2
3amana mpowusBoacTBeHHas ¢yHkuus O =0,5K°L°, rane Q — Bbimyck mpoaykiuu, K —
3aTpaTsl Kanurtana, L — 3aTpaTel Tpyna. 3arpaTsl Tpyaa ymeHbuauchk Ha 50%. Kak cnenyer
W3MEHUTh 3aTpaThl KaluTajla, 4TOObl KOMIIEHCUPOBAaTh YMEHbIIEHHE 3aTpaT Tpyna, T.c.

COXPAHUTH BBIMYCK MPOIYKIINH?
1 2

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

Pa3nea 2. lu¢pdepennnanbHoe HCHHCTICHUE

Tema 4. luddepenunanbHoe ucuncjeHne PyHKIHMN OJHON NepeMeHHOI.
3anucaTh ypaBHEHHE KacaTeIbHON K (QYHKIIMH B 33JaHHON TOUYKE:

y=@x-x*)/4, x,=2.
Berurcnuth npubnmmkeHHO ¢ ToMoIbio auddepenimana: y = VUx , x=7]6.
Haiitu npou3BoHYIO N-To mopsaka: y = xe™ .
2(3x° +4x> —x—2)
15J1+x
e 37 +1

3
Bbruncnute Npou3BOHYIO TApaMETPUUECKON (yHKITHH 3t3
y= sin( j

Beraucnuts npon3BOIHYIO CIIOXKHOUW PYHKITUU ) =

t
—tt
3

. 16— x°
Haiigute acumMntoTsl rpaduka GQyHKIUU y = s Y TOYKH €r0 MePECeUeHHUs C

OCJMH KOOpAUHAT. IIo HaligEeHHBIM JAHHBIM CXEMAaTUYCCKHU HOCTpOf/'ITC Fpa(l)I/IK.

[IpoBenute nosiHOE KcciieqOBaHUE PYHKIMHU U IOCTPOUTE €€ rpauk:
3

.y=x+33\/x_2. 2.y S 3. y=(x"+2x)e".

T12(-2)



Tema S. TuddepeHunanbHoe HCHUCIeHHEe (PYHKIUM MHOTHX ITePeMEeHHbIX.
HaiiTu yacTHbIC TPOU3BOIHBIE QYHKIIUU z =Xy (4—X —Y)
Haiiti kputiueckue TOUYKH QYHKIHU z = x> + 8y’ — 6xy , OMPEACTUTH XapaKTep IKCTpeMyMa B

HUX.
Haiitn Haubosblllee ¥ HaUMCHBIIICE 3HAYCHHE QYHKIHUH z=x’+y’ —xy+x+y B 3aJaHHOU
obmactu: x =0, y=0, x+y=-3.

Jns gpyskuum nonesnoctd 1 = x*° y”’ MOCTPOUTH TpagleHT-BeKTOp B Touke M(4;1).

OnpenenuTh yCIoBHbIH s3kcTpeMyM Gynkuun u = x*° y*° mpu orpannuenun x+y=150.

Paznen 3. UnTerpajibHoe MCUMCIEHHE

Tema 6. UnTerpajibHoe ucyucjaeHue PyHKIMH OHOM MepeMeHHOI.

3amaHus 1J151 CAMOCTOATEIbLHON padoThI:

l.
2.

(O8]

Eal e

e

Berauciure miomans GUrypbl, OrpaHHYEeHHON THHUSIMA Y=X>+4X, y=x+4.
YPBI, y= s Y=

o X
Brluncnure HeonpeaeneHHbli HHTErpall I 2cosx+e’ ——— |dx.

Jx

Brruncnute HeonpeaeieHHbI HHTerpai (MHTErpUPOBaHUE TI0-4aCTAM) j
Haiiti npupoct kanurtana npeAnpuaTus Ha JaHHOM MPOMEXKYTKE BPEMEHH, €CIH CKOPOCTb

xe**dx

o . afl b
W3MEHEHUSI MHBECTULINN UMEET CICIYIOIIAN BU: 1 (f ) =c\Nt + d ,a<t< f.

Pacnpenenenne goxoma B HEKOTOPOM  cTpaHe ompexaensercs KkpuBod JlopeHua:

2
y=ax +bx . Kakyro yacte goxoma monydaroT ¢ % Hanbojee HHM3KO OIUIaYuBaEMOI0

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

Paznen 4. Inddepennuaibubie ypaBHEeHUS

Tema 7. IuddepenuuanbHble ypaBHeHHsI IEPBOro NMOPsIAKA.
Pemnts 3anauy Kommm y’=2y+1, y(3)=1.

2 2.0 _ 1
Haiinure obmee pemenue nud@epeHnaipbHOro ypaBHEHUS yoAxy =xy.

2
' _ —x
Haiiyure wactHoe pemmenue nuddepenmuansuoro ypasnenus ¥ 2% =€
Peumutes nuddepenimanbHoe ypaBHEHHE cos y dx = (x +2cos y) sin y dy

! ix

)} ? . o
Pemennem nuddepeHaabHOro ypaBHeHuUs - SBIISICTCS CEMEMCTBO (DYHKITHIA. ..

xy'+xy =y
Pewmnre ypaBHenue = ¢ v v

Pemmre ypasuerue (2% +1dy +y dx =0



dp

g PYHKUMH crpoca 1 NPEJUIOKEHNs Ha HEKOTOPEIit TOBap MMEIOT BUL § = 50-2p— 4? u
. t

s=70+2p - 5—p. HaiinuTe: 3aBUCHMOCTh DPaBHOBECHOH IIEHBI OT BPEMEHH, €CIH

p =10 B Moment Bpemenn ¢ =0

Tema 8. IludgdepennnanbHblie ypaBHeHUsI BTOPOT0 MOPSAKA.

[ r_ _
1. Pemmts muddepeHnuatbHoe ypaBHeHHE +y—2y=0
2. Haiitu o0mee pemenne audPepeHIMATBHOIO YpPaBHEHHS, BBITIOJHUTH IPOBEPKY
yi—dy'=10
3. CocTaBUTh XapaKTEPUCTHUECKOE ypaBHCHHE U HAWTH obO1iee pemenne auddepeHnaaTbHOro
I ¢ _
ypaBHEHUSA Yy tys= D.
4. Pemmwtsb OJTHOPO/IHOE nuddepeHnnagbLHOe ypaBHEHUE BTOpPOTO nopsijKa

¥ =2y +10p =10

5. Haiitu yactHOoe pemerue auddhepeHInaIbHOT0 YPaBHEHUS, YIOBICTBOPSIONICE HAYalbHBIM
yenopuam Y =1 y(0=2 »'—4y=0

Pasznen S. Psaabl
Tema 9. YnucinoBblie psabl.

3anaHus AJs1 CAaMOCTOATEJIbHON PadoThI:
5

o0 n "
1. Omnpenenurte XapakTep CXOAUMOCTH 3HAKOUYEPEIYIOMIECTOCS Psiia z p (-5".
n=1
= (n+1)°
2. JlokasaTb CXOAMMOCTH psAja 1o npusHaky JlamamoOepa Z (2—”)
n=1

o0
3. JlokazaTk cxoauMOCTh psaja no npusHaky Komm Z

n=1

Gn+1)"
4I‘l

o0
4. ﬂOKaBaTI) CXOOAUMOCTb prI[a 10 I/IHTeraJIBHOMy HpI/ISHaKy E 1
-, n+
n=1

d 1
5. MHccnenoBath cX0AMMOCTH psija z 320
n=1 +

Tema 10. ®yHKUMOHAJIbHBbIE PAABI.
3anaHus 1J151 CAaMOCTOATEJIbHON PadoThI:
i n’(x-3)"
(n* +1)?

Omnpenenure 001aCTh CXOAUMOCTH CTEIIEHHOTO psiia n=!
x”> —4x B pag Teitopa B OKPeCTHOCTH TOUKH X=1.

x+l

Paznoxute pynkumoo y =2e

x+1

Pasnoxure pynkuuio y = 2e*" — x* — 4x B psa Maxsopena.

x+1

Ll S

OneHuTe OCTATOYHBIA uleH psna MpH paslnokeHud GyHkuuum y=2e"" —x* —4x B pan

Teilsiopa B OKPECTHOCTH TOUKH X=2.
5. Bwrumcmuts 3Hadenne cos0,8 ¢ rounoctrio 0,001.

Kpurepun ouenku (B 0asiax):



- 2 Gamia BbICTaBJIsIeTCS OOydalOLIEMYCsl, €CIM 3a/laHHe PEIIeHO B IMOJHOM o0beMe 0e3 OmMOOK H
HEJI0YeTOB (coomeemcmeue unouxkamopy OIIK-2.1.);

1 Gamn BBICTaBIsETCA OOYYAIOIMIEMYCS, €CJIM 3aJaHHE PEIICHO B IOJTHOM O0BEME, MPHU PEIICHHUH
JOMYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 0,5 Oana BeICTaBIAETCS 00YUYAIONIEMYCs, €CIIM 3aJ]aHKEe PEIICHO HE B TIOJIHOM 00beMe, IIPU PeIICHUH
JOMYIIEHBI HE3HAYNTENbHBIC OIMOKYU (coomeemcmeue unouxamopy OIIK-2.1.),

- 0 OaiwIoB BBICTABIISIETCSl OOYYAIOIIEMYCs, €CIIM 3aJaHie HEe PEICHO, WM NPH PEIICHUH JIOMYIICHBI
rpyOsbie omnOku (coomeemcmeue unoukamopy OIIK-2.1.)

KoMmuiekThI 3a1aHnii 1J151 KOHTPOJIbHBIX paboT
Nuaukaropsl gocruxenns: OIIK-2.1.
Tema 2. ®yHKIMH OHOM AeHCTBUTEIbHON NepeMeHHOM.

Bapuanr 1
1. He mpumenss npaBuiio JlonuTans, HAUTH npeaensl GyHKITHI.

a) lim 1 6)1 «/1+x Vl-x  B) lim l1-cosx

3x
. x+5
im ; T) lim
X—0 3x — x—0 Sx X—®© X
2. Haiitu TOukuM pa3pbiBa (byHKumI, €CJIM OHU CYIIECTBYIOT, CKaYOK (DYHKIIUM B KaXKIOH TOUKE
pas3pbiBa U HOCTPOUTH IpaduK.

|\e2s

X +4, X < -1, f(l')=(—] I

a) f(x)={x?+2, —1<x<I, 0)
2X, x>1.

Bapmuanr 2
1. He mpumenss npaBuiio JlonuTans, HAUTH npeaensl GyHKITHI.

. 3 1 _ _ _ 2x+1
N I e P ) L P hm[x 2) |
x>0 Dy 41 =7 x=17 >0 1 —cos4x ooy

2. Haiitn Touku paspeiBa (YHKIHMH, €CITH OHHM CYIIECTBYIOT, CKaYOK (DYHKIIMH B KaXI0H TOUKe
paspbiBa U IOCTPOUTH TpaduK.

2
3

—X, x<0, 3

x) =354
a) f(x)=] x2, 0<x<2, 0) 6
x+1, x>2.

Kpurepun ouenku (B 0asiax):

- 8 6aJIOB BBICTABIISETCS 00YYAIOLIEMYCsl, €CIM KOHTPOJIbHAS PElIeHa B IOJHOM o0beMe 0e3 OIIMOOoK U
HeJ04eTOB (ITYHKTHI HOMepa 1 orneHnBaroTcs B 1 Oa, MyHKTH HOMepa 2 — B 2 Oaiia) (coomeemcmeue
unouxamopy OIlK-2.1.);

- 6 6anI0B BHICTABIIAETCS 00YyYaIOIIEMYCsl, €CIIM KOHTPOJIbHAS pellieHa B TIOJHOM 00beMe, MpU peleHun
JOMYIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 4 Ganna BbICTaBIsETCS OOyyaromeMycs, €cid KOHTpOJbHas pelieHa He B mosHoM oOobeme (50%
paboThl BBIMOJIHEHO), MpPH PEIIEHWH JONYUIeHbl HE3HAYUTEJIbHbIE OLIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 GamoB BBICTABISETCS OOYYAIOIIEMYCS, €CIIM KOHTpPOJbHAs HE pelleHa, WM MpH peIIeHUH
JOMYIIEHBI TPyObIe OUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)
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Tema 4. JludpepenunanbHoe HCHUCTIeHUE PYHKIMU OHOI MepeMeHHO.
Bapmuanr 1

o d o
1. Haiitu npousBogHbIE d—y JAHHBIX (PYHKITUH.
X

2

a) y:(l+%/;)3, 0) y=x%sin3x, B) y=Incos4x, T) y:aXz —e .
3ammcaTh ypaBHEHHE KacaTenbHON K GYHKIMH B 3a1aHHOM Touke: f(x)=(4x—x*)/4, x,=2.

3. UccnepoBath Meronamu IudQepeHINaTIbHOr0 HCYUCICHUS (DYHKIMIO U MOCTPOUTH TIpaduk.
y=x° -3x* +3x% -5

Bapuant 2
. d 5
1. Haiitu npon3BoHbIE d—y JAHHBIX (PyHKIUIL.
X
3 .
a) y=x+3x>———,6) y=-3cosx-ctgx,B) y=e *Inx,T) yz—sm); )
3 2cos” x

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

3. UccnepoBath Meronamu IudQepeHINaTIbHOr0 HCUUCICHUS (DYHKIMIO U MOCTPOUTHh Ipaduk.
y=02x") /(x> -4).

Kpurepun ouenku (B 0asiax):

- 7 6aJsIOB BBICTABIISICTCS 00YYAIOLIEMYCsl, €CIM KOHTPOJIbHAS PElIeHa B IOJTHOM o0beMe Oe3 OIIMOOoK U
Heo4ueToB (MyHKTHI HOMepa | onenuBatorcs B 1 Gamr, Homep 2 — B 1 Gamn, Homep 3 — B 2 Gamia)
(coomeemcmeue unouxamopy OIIK-2.1.);

- 5 OaIoB BHICTABISIETCS 00yUAIOMIEMYCs, €CITH KOHTPOJIbHAS PELIeHa B IOJHOM 00beMe, P peIICHUH
JIONYIIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 3 Gamna BbICTaBISETCS 00ydarolIeMycsi, €ClM KOHTPOJbHas pelieHa He B moisHoM oobeMe (50%
pa®OThl  BBIMOJNHEHO), MpPHU PEIIEHWH JOIMYyLICHbl HE3HAYUTENbHbIE OLIHMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 OamnoB BbICTaBIseTCS OOYydYalOIIEMYCs, €CJIM KOHTPOJIbHAs HE pelIeHa, WU TPH PElIeHUU
JOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

Tema 5. IluddepenunanbHoe ucHucjaeHue PyHKIMH MHOTHX ITepeMEeHHbIX.
Bapuanr 1
1. Haiitu: a) HauOosiblliee ¥ HaMMEHbIIIEE 3HAUCHUS QYHKIMH z=x’+y” —xy+X+y B 3aMKHYTOU

o0ylacTH, OrpaHWYeHHOM 3amaHHbIMH JHHMIMH Xx=0, y=0, x+y=-3; 0) 3KCTPEeMyMHI

GYHKIHU. z=x>+y> —xy+x+y.

Bapuanr 2
1. Haiitu: a) HanOoJbllice 1 HAUMEHBIIIEE 3HAUCHHUS QYHKIUHU z = 4x? +9y? —4x + 6y + 3 B 3aMKHYTOM
obmacTi, orpaHu4yeHHOM 3amaHHbIMH JmHUsSIMH X =0, y=0, x+y=1; 0) sKcTpeMyMbI

GyHKIUH 7z = 4x* +9y* —4x+ 6y +3

Kpurepun ouenku (B 0asiax):

- 5 6aoB BBICTABIISETCS 00YYAIOLIEMYCsl, €CIM KOHTPOJIbHAS PElIeHa B OJTHOM o0beMe 0e3 OIIMOO0K U
He04eTOB (IMyHKT a) OIleHUBaeTcs B 3 Oaia, myHKT 0) — B 2 Oamia) (coomeemcmeue uHOUKamopy
OIIK-2.1.);

- 3 Gaya BeICTaBIAETCS 0OyUaIOLIEMYCs, €CJIM KOHTPOJIbHAS pellieHa B IMOJIHOM 00beMe, IPU peIIeHUH
JONYIIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);
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- 2 Oamna BBICTaBIsETCS OOyyarolmieMycs, €cid KOHTpOJbHas pelieHa He B mosHoM oOobeme (50%
paboThl BBIMOJIHEHO), MpPH PEIIEHWH JONYUIeHbl HE3HAYUTEJbHBIE OIIMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);

- 0 GayoB BBICTABISETCS OOYYAIOIIEMYCS, €CIIM KOHTpPOJbHAs HE pelleHa, WM MpH peIIeHUH
JOMYIIEHBI TPyObIe OUOKH (coomeemcmeue unouxkamopy OIIK-2.1.)

Tema 6. UnTerpasibHoOe HcUYUCIeHHE (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. Haiinute UHTErpai OT TPUTOHOMETPUYECKOHN (PyHKITHH:
¢ Bx+dx

3. Haiiaure warterpam: 2x" +4x+16

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

4. Haiinute uHTErpaj OT IpoOHO-pallMOHAIbHON (DYyHKIIUU:

[ xcos(x+4)dx

5. Halinure 3Ha4eHue UHTErpajla METOAOM UHTETPUPOBAHMS I10 YaCTAM:

Bapuant 2
1. IlpouHTerpHpyiiTe METOAOM 3aHECeHHs MOoJ 3HaK auddepeHana UM METOIOM 3aMEHBI

[ (4x-1)dx
.. ' aleeD
NCPEMCHHOMU: ’ -

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

3. Haiinute unrerpai:
$Bx' +7x" +9x+3)dx
(x+1)’(x* +2x+3)

4. Haitnute uHTETpasI OT APOOHO-pAIMOHATBHON (DYHKITHH:
| In(2x +3)dx
5. Halinure 3Ha4eHKre UHTErpajla METOAOM UHTETPUPOBAHUS I10 YACTSAM: -1

Kputepun onenkn (B 0aj1ax):

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

- 7 GaIoB BBICTABIsIETCS 00yUarOMEMycs, €CIIM KOHTPOJIbHAS PELIeHa B IOJTHOM 00beMe, PH peIIeHUH
JONYIIIEHbI HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 5 GanyoB BBICTaBIIsIETCS O0ydYaroIIEeMycs, €Clid KOHTpOJbHas pelieHa He B mosHoM oOwveme (50%
pa®oOThl  BBHIMOJIHEHO), MpPHU PEIIEHWH JOIYLICHbl HE3HAYUTENbHbIE OLIHMOKU (coomeemcmeue
unouxamopy OIIK-2.1.);
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- 0 OamioB BbICTaBISETCS OOydYAIOIIEMYCs, €CIIM KOHTPOJbHAs HE peIIeHa, WU TPU PEIICHUU
JOMYIIEHBI TPyObIe OMUOKH (coomeemcmeue unouxkamopy OINIK-2.1.)

Tema 7. JuddepeHunanbHble yPABHEHU IIEPBOro NOPsAAKA.

BapuanTt 1
1. Haiiaure pemenue nuddepennumansHoro ypapaenus. Pemute 3agauy Komm. y’=2y+1, y(3)=1.
X'y = xtg L
2. Haiinure pemenne nuddepeHInanb,HOT0 ypaBHSHHS X
! 'x2
Xy =y+—
3. Haiigute pemenue nuddepeHInaIbHOTO YpaBHEHUS Y.
Bapuanr 2

1. Haiigute pemenue nuddepennuanbaoro ypasaenus. Pemure 3amauy Komm. y’=-y+5, y(1)=2.

2 0
2. Haiigure pemenue nupdepeHnanIbHOr0 ypaBHEeHHS (x+2)7y'=1

1-2x

'

Yy =
3. Haiigure pemenne nudpepeHnnanTb,HOro ypaBHEH s G+x)y

Kputepun onenkn (B 0aj1ax):

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

- 7 GayIoB BBICTABIISIETCS 00yUYarOMIEMYyCsl, €CITH KOHTPOJIbHAS PEIIeHa B TIOJTHOM 00beMe, MPH PEIICHUH
JOMYUIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIIK-2.1.);

- 5 6amioB BBICTaBIAETCS OOyYaroleMycs, €clii KOHTpOJbHas pelieHa He B mosHoMm oobeme (50%
paboOTHl  BBHIMOJHEHO), NpPU PEUICHHWH JOMYyLICHbl HE3HAUYNTENbHBIE OIINOKH (coomeemcmeue
unouxamopy OIIK-2.1.);

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

3aganus 151 TBOPYECKOr0 PeHTHHTA
TeMbl J151 TOKJIA10B
Nuauxkaropsl nocruxenusi: OITK-2.1.

Pasznea I. BBenenune B ananu3. @yHKIHUH.

Tema 1. MHoxkecTBA.
Tembl npe3enTanuii, pepeparos, 10KIA10B:

1. UYucnoBeie MHOXeECTBA. MIcTOpUs BO3HUKHOBEHHUSI.

2. MHO0XeCTBO KOMIUIEKCHBIX YHCEI. CDOpMBI 3alaHUA KOMIIJICKCHBIX YHCECII.

3. ApudmeTrnueckue onepanuy Hajl KOMIUIEKCHBIMU YHCIIaMHU.

4. B3Benenne KOMIIEKCHOTO YKciia B CTeNeHb. 3BiIeueHre KOpHs U3 KOMILJIEKCHOTO

qKCIIa.
Tema 2. ®yHKINH OIHOM A€l CTBUTEIbHON NepeMeHHOM.
TeMmbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:
l. [Tpumenenue GyHKIHUNA B 5KOHOMHUKE.
2. [IpenenbHbIil aHATN3 B 9KOHOMHUKE.
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3. IlepBbIil 3aMeUaTeIbHBIN Ipeaes.
4. Bropoii 3aMeuaTenbHbli npeaed.

Tema 3. ®DyHKINH HECKOJIBKHUX NTePeMEHHBIX.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. [Tpumeps! npuMeHeHus! PYHKIIUI HECKOJIBKHUX MEPEMEHHBIX B SKOHOMUKE.
2. Oynknusa Kob66a-/lyrnaca.
3. Jluauu ypoBHS GYHKIMNA HECKOJIBKUX NEPEMEHHBIX.

Pa3nea 2. luddepennnanbHoe HCHHCICHUE
Tema 4. JludpepenunanbHoe HCHUCTeHUE PYHKIMU OHOI MepeMeHHO.
Tembl npe3enTanuii, pepeparos, 10KIAT0B:

1. MexaHU4YeCKHil 1 TEOMETPUYECKHI CMBIC TPOU3BOTHOM.
2. HauOonpime u HauMeHbIIMe 3HaYCHHUST (PYHKITMH HA OTPE3Ke.
3. [IpumeneHnne npou3BOJHON B SKOHOMHUKE.

Tema S. JuddepeHunanbHoe HCHUCIeHHEe (PYHKIUM MHOTHX ITepPeMEeHHbIX.
TeMmbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. MexaHn4eCcKuii U TeOMETPUYECKHM CMBICI IIPOU3BOJHON HECKOJIBKUX IIEPEMEHHBIX.
2. HauGonpimme u HanMeHbIMe 3HaYCHUS QYHKIIMHA B 00JIACTH.
3. IIpumeHeHne MPONU3BOIHON HECKOIBKUX IEPEMEHHBIX B 3KOHOMHUKE.

Pasznes 3. UHTErpajibHOE HCUMCIEHHE
Tema 6. UnTerpanbHoe ucuucjeHne PyHKIMU OHOM IepeMeHHOi.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. [TpunoxeHne MHTETPAIOB K BBIYUCICHUIO TUIOMIACH QuUryp.
2. MeTobl BBIYHCICHUS ONPENEICHHBIX HHTEIPAJIOB.
3. IIpuMeHeHrne HHTETPaJIBHOTO UCUUCIIEHUS B OKOHOMUKE.

Paznea 4. lu¢pdepennuanbabie ypaBHeHUs

Tema 7. IuddepeHunanbHble yPABHEHU IIEPBOro NOPsAAKA.
TeMbl npe3eHTaumii, pedpepaTon, 10KJIAT0B:

l. Tunbl uddepeHranbHbpIX ypaBHEHUH IEPBOTO MOPSAKA, METObI UX PEIICHUSI.
2. YpaBHEHMSI BBICHIMX NOPSAIKOB, TOIIYCKAIOIINE IOHWKEHUE MOPSAKA.
3. [Tpumenenne auddepeHnnanbHbIX ypaBHEHUH 71 peIIeHHs] SKOHOMUYECKUX 3a/1a4.

Tema 8. IluddepennnanbHblie ypaBHEeHUsI BTOPOT0 MOPSAKA.
Tembl npeseHTanuii, peeparos, 10KIA10B:
l. Tunel tuddepeHnanbHBIX YPaBHEHUI BTOPOTO MOPSIIKA, METOJIBI MX PEIICHHUS.
2. Onpenenenne TUIIA YaCTHOTO PEILIEHUS 110 IPaBOW YacTH ypaBHEHUS.

Pa3gen 5. Psaabl
Tema 9. UucsioBblie psiabl.
Tembl nnpe3eHTanuii, pepeparos, 10KIA0B:
1. Mertoibl onpeesieHus: CXOAMMOCTH YHCIIOBOTO psia.
2. 3HaKONEepEMEHHBIE U 3HAKOUEPEAYIOLINECS YUCIOBBIE PS/IBL.
Tema 10. ®yHKUMOHAJIbHBbIE PAABI.
Tembl npe3eHTanuii, pedeparos, 10KIA10B:
l. Mertoab! onpeeneHHst HHTepBala CXOAUMOCTH (PYHKIIMOHAIBHOTO PAAA.
2. IIpuMeHeHue psIOB B DKOHOMUKE.
3. Psaaer @ypre.

Kpurepun ouenku (B 0asiax):
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- 10 OamnoB BbICTaBIseTCS OOyyaromeMycs, €CIIM TeMa JOKJIaJa pacKpbiTa, NMPUBEACHBI BEPHBIC
IpUMEpPHI, CTYJICHT CBOOOHO OPHEHTHPYETCS B TeME J0KJIaa, OTBEYAET Ha JOMOJHUTEIBHBIE BOIPOCH
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GasIoB BBICTABISAETCS OOYyYalOIIEMyCs, €CIM TeMa JOKJIaJa pacKpbiTa, MPUBEICHBI BEPHBIC
IpUMEpHI, CTYyJICHT IPU OTBETE Ha JIOMOJHUTEIFHBIC BOMPOCH OITyCKAeT HETOYHOCTH (Coomeemcmeue
unouxamopy OIIK-2.1.);

- 5 GanyoB BBICTABISETCS 0OydYaIOUIEMYCsl, €CIM TeMa JIOKJIaJa pacKpbITa, IPUBEICHHbIC TPUMEPHI He
COOTBETCTBYIOT TEM€, CTYJCeHT, OTBEYas Ha [OINOJHHUTEIBHBIC BOIPOCH], JOIYCKAeT OIIMOKH
(coomgemcmeue unouxamopy OIIK-2.1.);

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

TeMbl MHAUBUAYAJBHBIX U/UJIH IPYNIOBBIX IPOEKTOB

Nuauxkaropsl nocruxenusi: OITK-2.1.

1. YucnoBas mocienoBaTenbHOCTh €€ mpenen. I[IpuMeHeHHE B (UHAHCOBBIX BBIYHCICHUSX
(HeTIpephIBHOE HAYKCIIEHUE TIPOIICHTOB B (DMHAHCOBBIX CIIEITKAX).

2. [IpousBonHas HyHKIMHU, €€ SKOHOMHUYECKHUIA CMBICT. DMaCTUYHOCTh (DYHKIINH, €€ SKOHOMUYECKHIA
cmbich. [IpenensHbiil ananu3. [IpenenbHble U3AEPKKY, MpeAeTbHAs BRIPYUKa, IpeeabHas MPUOBLIb.
3. Ilpumenenue hopmynsl Teitmopa 11st HAXOXKIEHUS MTAPaMETPOB KYITOHHBIX OOJIUTAMK (TFoparus
W BBIYKJIOCTh). Mcmons3oBanue ¢opmynsl Maknopena st cpaBHeHHS 3((PEKTHBHOCTH
(buHAHCOBBIX ONEpalrii IPU Pa3IMYHBIX CXEMax HapallleHUs U JUCKOHTUPOBAHUS JCHEKHBIX CYMM.

4. T'moGanpHBIN 3KCTpEeMyM (QYHKIIUM HECKOJIBKUX TEepeMEHHBIX. DYHKIMS TMOJIE3HOCTH, 3a7ada
MOTPEeOUTETLCKOTO BBIOOpa, KpuBas Oe3pa3iaudmsi, IpeaeiibHas HopMa 3aMelieHus, (QyHKIus
crpoca.

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

Kpurtepun onenkn (B 0aj1ax):

- 10 OGamnmoB BeICTaBIsieTCS OOy4alOUIEMyCs, €CIM TeMa IPOeKTa pPAacKpbITa, MPUBEACHBI BEPHBIE
MPUMEPHI, MPOBEICHO CAMOCTOSATEIHHOE HCCIICTOBAHHE, CTYIEHT CBOOOJHO OPUEHTHPYETCS B TEeMe
MPOEKTa, OTBEYAET Ha JOTOJHUTEIbHBIE BONIPOCHI (coomeemcmeue unouxkamopy OIIK-2.1.);

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

- 5 GayioB BBICTABISETCS O0yYalOLIEMYCs, €CIM TeMa MPOEKTa PacKphiTa, IPUBEIECHHbIE PUMEPHI HE
COOTBETCTBYIOT TE€ME€ WJIM HE MPOBEIECHO CaMOCTOSTEIbHOE HCCIEOBaHUE, CTYIEHT, OTBeyas Ha
JOTIOJTHUTEIBLHBIE BOIIPOCHI, JOITYCKAET OMUOKU (coomeemcmeue unoukamopy OIIK-2.1.);

- 0 6amioB BHICTaBIIAETCA 00y4YarOIIEMYCsl, €CJIM TeMa MPOEKTa HEe PacKpbITa, MPU OTBETE HA BOIPOCHI
JOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)
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METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJIEHUSA

MPOMEXYTOUYHON ATTECTALIMA

CTpyKTypa 3K3aMEeHANMOHHOT0 OMJIeTa/3a4€eTHOI0 3aIaHUS

CTpyKTypa 3a4€THOI0 3a/1aHMsI

Haumenoeanue oyenounozo cpeocmea Maxcumanwvnoe
Koluuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
Ilpaxmuuecroe 3a0anue 1 10
Ilpakmuueckoe 3a0anue 2 10
CTpyKTypa 3K3aMEeHAUMOHHOI0 OnJieTa
Haumenoeanue oyenounozo cpeocmea Maxcumanwvnoe
Koluuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
Ilpaxmuuecroe 3a0anue 1 10
Ilpakmuueckoe 3a0anue 2 10

3agaHus, BKJIKOYaeMble B AK3aMEeHAIIMOHHBIM OMJIeT/3a4eTHOE 3aJaHHue

Tunoeoi nepeuensv 60nPOCOE K 3auemy ¢ OUEHKOU:

Homep
BOIIpOCa

IlepeyeHb BONIPOCOB K 3a4eTy € OLCHKOM

MHoskectBa. OCHOBHBIE OHSITHS M ONPEJICTICHHUS.

YucnoBble MHOKECTBA. MHOKECTBO A€HCTBUTEILHBIX YHCEI.

Uucnosbie mpomMexyTKH. OKPECTHOCTh TOUKH.

MHOXEeCTBO KOMIIJICKCHBIX YHCE.

(DOpMBI 3aIllMCHU KOMIIJICKCHBIX YHCCII.

C0XeHHE KOMIIICKCHBIX YHCEI.

BrerunTaHne KOMIIEKCHBIX YHCE]I.

YMHOXEHIE KOMIUICKCHBIX YHCEII.

I[G.HGHI/IG KOMIIJICKCHBIX YHCCII.

BOBBCI{GHI/IG KOMIIJICKCHOT'O 4HKCJia B CTCIICHbD.

W3BneueHue KOPH U3 KOMIIJICKCHOT'O Y1 CJIA.

pd (| ok
D= C[R|IN | W |-

Oynknus. OnpeneneHue, CrocoObl 3a1aHus, TPUMEPHI.
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13 OCHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

14 OCHOBHBIE 3JIEMEHTapHbIe (PYHKITNH U UX TPaPUKH.

15 OO6patHas QyHKIMS.

16 CrnoxHast QyHKITHSL.

17 YucioBast moclIeI0BaTEeILHOCTD.

18 [Ipenen yncaoBoM MOCIENOBATEIBHOCTH.

19 [Ipenen GyHKINU B TOUKE.

20 [Tpenen pynkunn Ha 6ECKOHEYHOCTH.

21 OaHOCTOPOHHME MTPENETBI.

22 Caoiicta npenenoB. OCHOBHBIE TEOPEMBI O TIPeIeax.

23 BeckoneuHo 6obast pyHKIHSL.

24 beckoneuyno manas QyHKuus.

25 CBs13b MeX 1y QYHKIIHEH, ee mpeiesioM U 0ECKOHEYHO MaJIoil (PyHKIIMEH.
26 [Ipyu3Haky cyniecTBOBaHUs NPEIECIIOB.

27 IlepBbIil 3aMeyaTeNnbHBIN NPEE.

28 BTopoii 3aMeyaTenbHbli Ipeae.

29 OKBUBaJICHTHbIE OECKOHEUYHO MaJible (DYHKIIHU.

30 HenpepbIBHOCTh QYHKIIMHU B TOUKE.

31 HenpepriBHOCT QYHKIIMIT B MHTEpBaJIe U Ha OTPE3KE.

32 Touku pa3pbiBa U UX KJIacCHUQUKAIUSI.

33 OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKITUSX.

34 3agauu, IPUBOIAIINE K TOHATHIO TPOU3BOIHOM.

35 OmnpezneneHre NPoU3BOIHON (YHKIIMN OJJHOM IEepEeMEHHOM.
36 [TpaBuna nuddepenurpopanus.

37 MexaHn4eCKUil CMBICI IPOU3BOIHOM IEPBOTO MOPSAKA.

38 ['eoMeTpuuecknii CMbICT IPOM3BOAHON IEPBOTO NOPSAKA.

39 YpaBHEHHE KacaTeIbHOW U HOPMAJIM K KPUBOM.

40 IIpon3BOJHBIE BBICIINX HOPSIKOB.

41 Junddepenunan byHxum.

42 [TpousBoaHas COKHOU (HYHKIIUU.

43 [Tpon3BoHAs OT HESIBHO 3aJaHHON (DYHKITHU.

44 [TpousBogHas OT mapaMeTpUUecKy 3aJaHHON PYHKIINU.

45 [Tpumenenne quddepennnana K npuOINKEHHBIM BEIYUCICHUSIM.
46 [TpaBuiio Jlonurans ass BeluciIeHus npeaena QyHKIHH.

47 MHTepBasibl MOHOTOHHOCTH (DYHKIIUU.

48 OKcTpeMyMbl QYHKIUU.

49 Haubonbiiee 1 HanMeHbIlee 3HadeHne QyHKINN HA OTPE3Ke.
50 BrinykiiocTh, BOrHYTOCTb Ipaduka QyHKIHH.

51 Touku neperuba.

52 AcumnToTsl rpaduka QyHKIMH.

53 O61mas cxema uccienoBaHust GQyHKIIMHU U TOCTPOEHUs rpaduka.
54 D1acTUYHOCTD (DYHKIIMU U €€ CBOWCTBA.

55 DJIaCTUYHOCTh B YKOHOMUKE.

56 IIpuMeHeHre NPOU3BOJHOMN K PEIICHMIO 33/1a4 Ha ONTUMU3ALUIO.
57 ®Dopmyna Teisopa 111 MHOTOWICHOB.

58 ®opmyna Telinopa nas Npou3BOIbHON QYHKIUH.

59 [TonaTHe QYHKIIMU HECKOJIIBKUX NTEPEMEHHBIX.

60 YacTHbIEe TPOM3BOJHBIE.

61 Juddepernran GyHKIIMN HECKOTBKUX TEPEMEHHBIX.

62 YacTHbIE TPOM3BOJAHBIC BBICIINX MOPSIAKOB.
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63 IIpon3BoHAs 11O HAIPABJICHHUIO.

64 I'paguenT QyHKIUY.

65 OKcTpeMyMbl QYHKIIMH MHOTHX EPEMEHHBIX (JIOKaIbHBIN).

66 Y CI10BHBIN 3KCTpeMyM (PYHKITMM HECKOJIBKUX TTEPEMEHHBIX.

67 HauOonbiiee 1 HauMeHblee 3Ha4eHNs QYHKIMU ABYX EPEMEHHBIX B 3aJJaHHOM
o0JacTH.

68 OKOHOMUYECKHE WITIOCTpalMK (PYHKIIMU ABYX EPEMEHHBIX: (QYHKIMH CIpoca U
IPEIOKEHHUSL.

69 DKOHOMUYECKHE WILTIOCTPauy (PYHKIIMU ABYX NEPEMEHHBIX: (DYHKIIHS
HIOJIE3HOCTH.

70 DKOHOMUYECKHE WILTIOCTpAMK (QYHKIIMU JABYX NEPEMEHHBIX: TPON3BOICTBCHHAS

byHKIHSL.

Ilpakmuueckue 3a0anus K 3auenty ¢ OUeHKOU:

Homep IlepeyeHb NPAKTHYECKHUX 3aJaHUH K 324€Ty C OLCHKOM
3a1laHl
s
1 Haiitu obnacTh onpezenenust GyHKIMU U TOYKU [IEPECEUCHUS C OCSIMU KOOPIUHAT
x'—2x+2
.1" =
rpaduka 5Toi GyHKIIMU x+3
2 Haiiti HanGonpiee n HanMeHbIee 3Ha4eHUsT QYHKIMHA B 3aMKHYTOH 00IacTH.
1.z =x2% -2z +y? — 4y + 3, obaacrs D 3ajana nepapencTBaMu
—2<zr<0n0<y<3.
3 e
y=——7
. 2(x—1)
Haiitu npousBonHyio GyHKIMN ar
4 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHUsT QYHKIMH B 3aMKHYTOM 00JacTu
2 z=x>+2x +y* — 4y + 4, obaacrs D 3anana uepapencrsamn 0 < o < 2
n0<y<3.
5 Haiiti Touku paspeiBa GYHKIIMH U OTNPEICIIUTD XapaKTep pa3pblBa B ITUX TOYKAX
e 4x' +9
T dx+8
6 Haiitu nanbospiiee 1 HauMeHblIee 3HaYeHNs (YHKIIMU B 3aMKHYTOW 001acTH
3.z = —2% + 2x — y* + 4y, obanacrs D 3ajana nepasenctamn 0 <z < 2 n
0<y<3.
7 Haiiti o6acTh onpeneneHns GyHKIMHA 1 TOYKH ITEPECEUCHUS C OCIMHU KOOPIAUHAT
X =5x
T5-3y7
8 Haiitn nHanOonbliee 1 HauMeHbIIee 3HAYEHUS (PYHKIMH B 3aMKHYTOM o0actu
=217 — 8z +y? — 2y + 8, obuacrs D sajana pepapenc s
—2<rc<0n 4<y<—1.
9 . X —6x+4

Haiiti npou3BOAHYI0 QYHKIMU 3x+2
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10 Haiitu Hanbosbliiee 1 HauMeHbllee 3HaUeHUs! GYHKIMU B 3aMKHYTOH 001acTu
5. z=1>— 2+ yg + 4y + 6, obaacts D sajana nepasencrsamu
—2<r<0u—-4<y<-1.
11 . 4x* -3x
Haiitu npousBojnyto GyHkiuy 4% 1

12 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHUsT QYHKIMH B 3aMKHYTOM 00JacTu

. 2 :
. 2 =—1r"—4dr — yz + 2y — 4. obaacrs D sajana nepapsencrsanu
—4<z<0ul<y<2
13 Haiiti o6nacTs onpeneneHus GyHKIUN U TOUYKH MIEPECEUCHHS C OCSIMH KOOPIAMHAT
21-x°
.1‘: N
rpaduka 3Toi GyHKIIMU Tx+9
14 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOH 00JacTu
T.z=a+4r +y° — 2y + 4. obaacts D sanaua nepapencrsavu 1 < z < 2
n<y<2

15 . X +2x-1

o T 2x+1
Haiiti acumnToTh QyHKIIMHU '

16 Haiitu HanGosbliee 1 HauMeHbllIee 3HaUeHUs! GYHKIMU B 3aMKHYTOH 001acTu
R z=—1% — 22 —y? — 4y — 6. obuacrs D 3aana HepaBencrBan i
—2<zr<0un—-4<y<0.

17 X -1

.11: 7
Haiitu npon3BoHy0 QyHKIINN x+l
18 Haiiti Han6Gonpiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00JacTu
) i - -
9. z = —22 — 4z — 3y? + 6y + 8, obuacrs D 3ajana nepasencsa
—4<zr<0unl<y<?2
19 ©
.11: 7
Haiiti acumnToTh QyHKIIMU x -1
20 Haiiti HanGonpiiee n HanMeHbIee 3Ha4eHus QYHKIMH B 3aMKHYTOM 00JacTu
-'.u - 2 -
10, z =4x* 4+ 8z + y* + 4y + 7. obuacrs D sanana nepasencrsamu
—A4<r<0ul<y<?2
21 Haiiti o6nacTs onpeneneHus GyHKIUN U TOUYKH MIEPECEUCHHS C OCSIMH KOOPIAHHAT
X
rpaguka >Toi Gpynkupmn X —4
22 Haiiti HanGonpliee n HanMeHbIee 3Ha4eHus1 QYHKIMH B 3aMKHYTOM 00JacTu
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]

11. z = 22 — 2z + y? — 4y + 1. obuacrs D 3a1ana nepasencrsaMu
D0<zr<2ul<y <3

2 2
3 ¥
y=
= - ox-2
Haiitu acuMnOTOTHl QYHKINH '
24 Haiiti Han6Gonpiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOM 00JacTu
2 2 -
12, z = x* + 2x + y* — 4y + 3, obaacrs D 3ajana nepasencrsamu
0<z<2ul<y<I1.
25 HccnenoBats GyHKIUIO U TOCTPOUTH €€ rpaduK.
x?
y=—7
I-x
2 2 .
26 y z=—-1"4+2r -y + 4y
Haiitu Touku sxcTpemMyma pyHKINN U ONIPEIEINUTH
XapakTep SKCTpeMyMa B HUX.
27 Haiitu o6macTs onpenenenns QyHKIUN U TOYKH IEPECEUSHHS C OCSIMU KOOPIUHAT
rpaduka 3Toi GyHKIHH
r'+3x+1
Y=
X+l
28 Haiiti Han6Gonpiiee n HanMeHbIee 3Ha4eHusT QYHKIMH B 3aMKHYTOH 00JacTu
0 0 -
14 z =" 4 6x + 2y~ — 4y + 8, obanacrs D 3anana nepasencrisami
—A4<zr<0ul<y<?2
29 X
y= 2
HccnenoBare GyHKIMIO ¥ IOCTPOUTH €€ TpaduK. 16—x
30 Haiitu Touku skcTpeMyma GpyHKIIMH U ONpEAeTTUTh XapaKTep SKCTpeMyMa B HUX
) 7 .
z=x"+06r+y —2y+9,
31 Ix
HccnenoBate GYHKIHUIO M IOCTPOUTH €€ rpaduk. I+x”
32 Haiitu Touku skcTpeMyma pyHKIIMH U OIPEAETIUTh XapaKTep IKCTPEMyMa B HUX:
7 . B i
z=—1? —2r —y? — 4y — 3.
33 3x
y¥y=—
Haiiti mponsBoanyto QyHKINH X +9
34 Haiitn HanGonpliee 1 HanMeHbIIee 3HaYeHUS QYHKIMH B 3aMKHYTOH 001acTH
7 7 -
22, z=1x" 4+ 2r + y° — 4y + 4. obanacre D sanana nepasencrsamu
D<z<2u0<y<3.
35 Y +4
V=—
(v - Ly o
Haiitu acuMnOTOTHI QYHKINH =X
36 Haiiti HanGonpliee n HanMeHbIee 3Ha4eHus1 QYHKIMH B 3aMKHYTOM 00JacTu
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23. z = —x° + 2r — y® + 4y. obuacrs D sanana nepapencroanu 0 < x < 2
nl<gy<3.

37 I +1
HcenenoBars (yHKIHIO U IOCTPOMTS ee rpaduk.  *(¥+2)
38 Haiitu Touku sxcTpeMyma QyHKIIMM U OIPEAETIUTh XapaKTep IKCTpeMyMa B HUX
z=x—2z+y?+4y+3
39 Hatiti 06nacTh onpesenieHust PyHKIIMU U TOYKH ITEPECEUSHHSI C OCSIMH KOOPIMHAT
[x=3 7
) y=[r+%]
rpaduka 3Toi GyHKIHH LT
40 Hatiti HanGonbiee n HaMMeHbIIIee 3Ha4eHUsT (QYHKITMH B 3aMKHYTOH 00JacTH
z=1 42z +y* —4dy + 5, obuacrs D sagana nepasencrsom
0<z<2u0<y<l
41 e
T3 (1)
Beruncnaute <!
42 e 22 _ 9. 2 _ 4
Haiitu Touku sxcTpemyma GpyHKIuum ~ . 2r+y dy+3 u
OTIPENICTNTH XapaKTep IKCTPEMyMa B HUX.
43 im V2x-1-45
Haiitu mpenen = ¥-3
44 N =12’ +2zx +y? — 4y + 4,
Haiitu Touku sxcTpemMmyma QyHKIHH Y OTIPE/ICTINTh
XapakTep IKCTpeMyMa B HHX.
45 . 4x* +9
VcciienoBath GYHKLMIO 1 IIOCTPOUTH e¢ rpadK 4x+38
46 Ha¥iTi yacTHBIE MPOM3BOIHBIC TIEPBOTO MOPSIKA (HYHKITUH
= -2+ 2r —y’ + 4y
47
C (1+x)
25
Beruenurs © - 4
48 . 9.2 _ a. 2 _ o -
Haiiu Touku skctpemyma Gynxmun © — 22 — 8T T¥° =2+ 8 y onpenenmus
XapakTep IKCTpeMyMa B HHX.
49 HccnenoBaTh GyHKIMIO B TOCTPOUTH €€ rpaduk.
. x’—6x+4
T 3x+2
50 Ha¥iTi yacTHBIE MPOM3BOIHBIC TIEPBOTO MOPSIKA (HYHKITUH

r=x -2+ +4y+6
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51

—

. N24+x-3
lim
BorauciuTs x=1
52 Haiiti Toukn sxcTpeMyma (pyHKINMU M ONPEISIUTh XapakTep IKCTPEMyMa B HUX:
0 T
c=—z?—dr— P+ 2 —14
53 _21-x°
VcermenoBaTh GyHKIHIO H IOCTPOMTS e rpaguk. X+
54 Haiitu Touku skcTpeMyma QyHKIIUU U OMPEAEIUTh XapaKTep SKCTPEMyMa B HUX:
c=a4dr 4y —2y+4
55 {1.}:: N 2 +.1
Bpranciure 3-1
56 Haiiti Toukn sxcTpeMyma QyHKINU M ONPEISIUTH XapakTep IKCTPEMyMa B HUX:
z=—12—2r— 9y —4y—6
57 =1
-.1:| : .
HccnenoBate GYHKIMIO U TOCTPOUTH €€ TpaduK. x +1
58 HaiiTi yacTHbBIE MPOM3BOHBIE BTOPOTO MOPSAKA (PYHKIIUA
0 i -
z=—1>—4xr -3’ + 6y +8
59 3
X
..F = ']
HccnenoBate GyHKIMIO U TOCTPOUTH €€ rpaduK. x -1
60 HaiiTi yacTHbIe MPOM3BOIHBIEC IEPBOTO MOPSIAKA (DYHKIIUU
9 -~ 9 _
z=4r*+8rx+y " +4y+ 7T
61 X
Wccnenosath GyHKIUIO ¥ IIOCTPOUTE €€ rpaduK. x*—4
62 Haiiti wacTHBIE TPON3BOIHBIC TIEPBOTO MOPSAKA (YHKIIUN
r=1—-2r+y —4dy+1
63 x
y=
T ox-2
HccnenoBaTh GYHKIMIO U TOCTPOUTH €€ Tpa(uK. '
64 Haiitu yacTHbIE MPOM3BOHBIE BTOPOTO MOPAJIKA (PYHKIIMH
r=2 4+ 24+ 9y — 4y +3
65 7 -2i
[ %l N (i]u
Bpumciure 2+
66 Haiitn Hanbobiiee 1 HauMeHblIee 3HaYeHHs] PYHKIIMU B 3aMKHYTOM 001acTu

13. z = —z% + 22 — ¢ + 4y, obnacts D sanana nepasencrsamn 0 < x <
nD<y<1l

1
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67

= (3x—2)"
== 3x )
Bprunciurs '
68 Haiiti Toukn sxcTpeMyma (pyHKINU M ONPEISIUTh XapakTep IKCTPEMyMa B HUX:
0 o
z=1"+ 6 +2y" — 4y + 8
69 X +4x+3
-1y -]
Beruncnute
70 Haiiti Toukn sxcTpeMyma (pyHKIMU M OIPESIIUTh XapaKkTep IKCTPEMyMa B HUX
z=x+6r+y*—2y+9.
71 141
+i o
(i)
BBIUMCIHTE
72 Haiitu Touku sxcTpeMyma QyHKIUHU U ONPEAEINTh XapaKkTep 3KCTpeMyMa B HUX:

z=—x?—2r —y? — 4y — 3,

Tunoeoii nepeuens 60npocoe K IK3AMEHY:

Homep ITepeyeHb BOPOCOB K 3K3aMeHY
BOIIpoOCca
1 IlepBooOpasnas. [loHsTHE HEOTIPEAEIEHHOTO HHTErpaa.
2 CBolICTBa HEONPEIETIEHHOIO UHTErpaa.
3 Heonpenenennslii nnterpan. Tabauia nepBooOpasHbIX.
4 Heonpenenennsiii unterpan. HemocpeacTBEHHOE HHTErPUPOBAHUE.
5 Heonpenenennplil uaterpan. IHTeErpupoBaHue myTeM 3aMeHbl IEPEMEHHOMN.
6 Heonpenenennsiit nurerpan. MHTErpupoBanne NyTeM 3aHECEHUST MHOKUTEIS MO
3HaK auddepennuana.
7 Heonpenenennsiii unrerpan. @opmyiia MHTETPUPOBAHMS 10 YACTSIM.
8 Heonpenenennsiii unterpan. MaterpupoBanue 1poOHO-paliioHaaIbHON QYHKIUY.
9 MeTto1 HeonpeaeneHHBIX K03 PUITMEHTOB.
10 Heomnpenenennsiii nHTErpal. IHTErpupoBaHue TPUTOHOMETPUIECKUX (QYHKITHIA.
11 Heonpenenennsiii unterpan. MaTerpupoBanue uppanroHaibHbIX (QYHKINHN.
12 TaOnuunble «HeOEpyIIUECs) NHTETPAIbI.
13 OrnpeneseHHbI NHTErpall KaK Npeiesl UHTErPaJbHON CYMMBI.
14 ®opmyna Herorona-JleiiOHuna.
15 OCHOBHBIE CBOICTBA ONPEJIETICHHOI0 UHTErpaa.
16 3ameHa IEPEMEHHOM B ONPEJCICHHOM HHTETpaJle.
17 HMHTerpupoBanue 1o 4acTsiM B OIIPEIEICHHOM UHTErpaje.
18 HuTerpupoBaHye 4eTHBIX U HEUETHBIX (QYHKIIMI B CHMMETPUUHBIX Mpeienax.
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19 HecoOcTBenHbIe MHTErpabl nepBoro poaa. OnpenenaeHus, IpUMeEpHI.

20 HecoOcTBeHHBIE HHTETpaIbl BTOPOro poja. OnpeaeneHust, IpUMeEpsbI.

21 ['eomeTpryeckue NpUIoKEHUs ONPeAeICHHOT0 HHTErpaia K BHIYMCIECHHUIO TUIoanen
TUIOCKUX (UTYP.

22 ['eomeTpryeckue NpUI0KEHUS ONPEAETICHHOTO HHTErpaia K BHIYUCICHUIO0 00BEMOB
TEJ BPAIICHHUSI.

23 ['eomeTpryeckue NpuIoKEHUs ONPeAeTICHHOTO HHTErpaia K BBIYUCICHUIO JUTUHbI
JIYTHU TJIOCKON KPUBOM.

24 [IpunoxeHns onpeneseHHOro HHTErpaja K SKOHOMUKE.

25 Kpusas Jlopenua, Beruncienue koddduurenrta JHxunu.

26 3anauu, npuBosIKe K 1M hepeHInaIbHBIM YPaBHEHUSM.

27 Junddepennnanpubple ypaBHeHUs nepBoro nopsiika. OCHOBHbIE TOHATHS.

28 Juddepennmanpaple ypaBHEHHs TepBoro nopsiaka. 3agada Komm.

29 JuddepenunanbHble ypaBHEHUS IEPBOTO MOPSJIKA C Pa3AESIOUIIMUCS
NIEPEMEHHBIMH.

30 Opnopoausie quddepeHnranbHble YpaBHEHUS IEPBOTO MOPSJIKA.

31 Jluneitnoe nuddepennnanbHOe 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 Metoxn U.bepuynu penieHus TMHEHHBIX TU(GepeHIINaIbHbIX ypaBHEHUH 1 TO
nopsiIKa.

35 YpaBHeHUe B MOTHBIX TuddepeHanax.

36 Jnddepennunanbuple ypaBHEHUS BBICIINX MOPSAKOB.

37 YpaBHEHUSI, TOMYCKAIOIINE NOHUKEHUSI TIOPSIJIKA.

38 JIuHeliHble 0JTHOPOIHbIE YPABHEHHS BTOPOTO NOPSAKA.

39 JluneiiHble OJTHOPOIHBIE YPABHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU
KO3 pHULIHEHTaAMH.

40 Jluneitnsle HeogHOpOoAHBIE ypaBHeHUs (JIH/[Y) BToporo nopsaka ¢ oCTOSTHHBIMU
K03 pHULIHEHTaAMH.

41 Ctpykrypa obmiero pemenust JIH/Y Broporo nopsizika.

42 Mertoz Bapualnu Ipou3BOJIbHBIX NOCTOAHHBIX 11 JIHJY BTOporo nopsuka.

43 WuTerpuposanue JIH/{Y BTOporo nopsaka ¢ HocTOSIHHBIMU KOA(QGUITUEHTAMU U
IIPABOM YaCThIO CIIENAIbHOIO BUJA.

44 Yactroe pemenne JIH/{Y Broporo nopsaka.

45 3amaua Ko aiis muddepeHnmanbHbIX ypaBHEHH BBICIIUX TOPSIIKOB.

46 [Tpunoxenus quddepeHnnanbHbIX ypaBHEHUH K 5KOHOMHUKE.

47 Yucnoseie psiabl. OCHOBHBIE TTOHSTHS.

48 Psn reomeTpuueckoi nporpaccum.

49 Heob6xoaumblIii mpru3HaK CXOIUMOCTH YMCIIOBOTO psija.

50 I"apmoHnueckuii ps.

51 [TosoxuTenpHble YMCI0BBIE Psiibl. CXOAMMOCTD M CyMMa psija.

52 HeoOxoaumelii u AOCTATOYHBIA MPU3HAKU CXOAUMOCTH MOJIOXKUTEIbHBIX YHCIOBBIX
PSIOB.

53 IIpu3Haku cpaBHEHUS PSAIOB.

54 [Tpuznak [lamamOGepa.

55 Panukanenbiii npusHak Komu.

56 WHurerpanbusbiii npusHak Kommu.

57 3HaKONEepEeMEHHBIN psI.
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58 JlocTatouHbli IpHU3HAK CXOIMMOCTH 3HAKONIEPEMEHHOTO psJia.

59 AOCONIOTHAS M YCIIOBHASI CXOAUMOCTb.

60 3HaKOUepEYIOIIUICS PSI.

61 [Tpuznak Jleitbuuna.

62 Ocratok psaa. OrnieHka ocTaTKa psifia ¢ MOMOIIBI0 Npu3Haka Jleitonma.

63 OYHKIHUOHAIBHBIN psI.

64 O065acTh CXOAMMOCTH (QYHKITMOHATHHOTO PSIa.

65 CTeneHHOu psl.

66 CBoiicTBa CTENEHHBIX PSAOB.

67 WHTepBan u pagnyc CXOAMMOCTH CTENIEHHOTO psJia.

68 Haxoxnenue paguyca CXOAMMOCTH CTEIIEHHOIO psifia C IIOMOLIBIO IIPU3HAKA
Janambepa.

69 Psn Teitnopa. Psinp Maknapena. Pasnoskenue QyHKIUIM B CTETIEHHBIE PSi.

70 [TpumeHeHne CTENeHHBIX PSAIOB B MPUOIMKEHHBIX BEIYUCICHUSIX 3HAUCHUN (QYHKIIHH.

71 [TpyMeHeHne CTEeNEeHHbBIX PSAAOB B MPUOIUKEHHBIX BBIUUCICHUIX OMPEeIEHHBIX
WHTETPaJIOB.

72 [IpuMmeHeHre CTEeNEeHHbIX PSAAOB B MPUOIMKEHHBIX BBIUMCICHUIX JU(depeHINaTbHBIX

YpaBHEHUM.

IIpakTuyeckue 3aJaHUs K IK3aMeHY:

Homep IlepeyeHb NPAaKTHYECKHUX 3aJaHUH K IK3aMEHY
3aaHusA
1 =x>+4x; y=x+4
Beraucnure miomans GUrypbl, OorpaHH4eHHON JTMHUAMH y=x X, V=X .
2 i n?(x-3)"
(n* +1)?
Omnpenenute 006J1aCTh CXOIUMOCTH CTENIEHHOTO psiga n=1
3 = x2: -2 _
BpIypcinTe miomaap GUrypbl, OrpaHHYCHHON JTHHUSAMH y=x7 y=2 r
4 Z Gx+4)"
Omnpepenure 061aCTh CXOJMMOCTH CTEIICHHOTO psifa n=! 3(n+ 4)
5 .oX
J 2cosx+e —T dx
Brruncnure HeonpeaeIeHHbIN HHTETpal *
6 z (n+ l) x"
2n+1
Omnpenenute 006J1aCTh CXOIUMOCTH CTENIEHHOTO psiga n=1 .
7 ) 2
2sinx -3 +——— |dx
2
BpIYKCITITE HEOMPEACICHHBII HHTErpal 16-x .
8 I
n
P CE
Omnpepenure 061aCTh CXOJUMOCTH CTENCHHOTrO psijia 1 =! >
9 Brruncnure HeonpeneneHHbIN HHTErpall
j~ dx
2
(1 - 5x)
10 Haiinure pemenne nuddepenunansuoro ypapuenus y’ =2y+1, y(3)=1.
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11 BerunciuTe HEOMPEACICHHBI HHTErpal
2
I xV4—x"dx
12 " yHxTy'=xy
Haiigute pentenne nuddepeHIManibHOro ypaBHeHHUs .
13 y y=4-x; y=2-x
Beraucnure miomans GUrypbl, orpaHH4eHHON JIMHUAMH > .
' — —_
14 Haiinure pemenne quddepeHnnansHOro ypaBHEHAS yietgx+y=2 y(0)
15 1 — _x2 — p*
Haiinure pemenne nuddepeHunalbsHOro ypaBHEHHS y'+2xy = xe y(0)=¢;
16 BerunciuTe HEOMPEACICHHBI HHTErpal
I (x+2)1n xdx
3
17 5 Ixe “dx
BhIYKCITITE HEOMPEACICHHBII HHTErpal .
18 Z (X - 2)n
2n+3
Omnpenenure 06JaCTh CXOJAUMOCTH CTEIIEHHOTO psiga n=!
19 5 I (2x - l)e3 xdx
Beryuciite HeonpeAeIeHHBII HHTErpal
20 i n ( J
n+l
Omnpenenute 006JaCTh CXOIUMOCTH CTENIEHHOTO psiga = .
21 5 I(2x +3)sin xdx
BerynciiTe HeonpeAeICHHBII HHTErpal .
22 N (x—4)"
z I1n+1
Omnpenenute 006JaCTh CXOIUMOCTH CTENIEHHOTO psiga n=! .
23 5 y=16-x*; y=0
BpIunciuTe miomaap GUrypbl, OrpaHHYCHHON JTHHUSAMH i .
24 Z x-2"
n
Omnpenenure 06JaCTh CXOJAUMOCTH CTEIIEHHOTO psia N =! (2n-1)-2
25 o y = 4x —_ x : y = 0
Beraucnure miomans GUrypbl, orpaHH4eHHON JTMHUAMH > .
26 Z (X + 2)
Omnpenenute 00JaCTh CXOIUMOCTH CTENIEHHOTO psija N =1
27
I 2x° +4/x° ——+—+5 x
BrluncnauTe HeonpeaeneHHbli HHTErpall Vax
28
xy'=yln Yy y
Haiigute pentenne nuddepeHInanibHOro ypaBHeHHUS X
29
(2 +x7|3——|d
Brruncnure HeonpeaeIeHHbIN HHTETpal X
30 JE
L
y'=yetgx +—
Haiinure peuienne nudepeHmaibHOro ypaBHeH s sinx
BIYHCITUTE TUIOIIAAb (GUTYPBI, OTPaHMYCHHON THHUAME y=Inx, x=¢, y=0.
B yPpbl, Orp i y=l y=0
32 Haiinure pemenne nquddepernnansaoro ypaBHerus y =-y+1, y(0)=-3.
33 . 3 x-3
I 2e" + \/ = X
< — X
Breraucnure HCOMPCACIICHHBIN MHTCTpall 4-x
34

Haiinure pemenne nuddepeHunalbsHOro ypaBHEHHS

(1+y2)dx+xydy=0 y)=0
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35

Ix(7—x2 5+L2 dx

Brrunciure HeonpeaeIeHHbIN HHTETpal X

36 ' = =
Haiinure pemenne quddepeHnnansHOro ypaBHEHAS ytl2y=e' y (0)=0 .
37 . 2
J- Ssinx—4-3" + 5 |dx
BelunciauTe HeonpeaeneHHbl HHTErpall 4+x .
' — —
38 Hatinure pemenne auddepeHnnansHOro ypaBHEHHS Xy =y=-x
39 x+1
I Ssin2x + 2" — dx
Brrurciute HeonpeIeIeHHbIH HHTETrpall
40 . 1-2x
Yy =—" _
Haiinure pemenne quddepeHnnansHOro ypaBHEHAS G+x)y ¥ (0)=0 .
41 . x2
Xy =y+—
Haiinure pemenne nuddepeHnnansHOro ypaBHEHAS You 3anayn Komm y(1)=3.
42 J' dx
3
Brruncnure HeonpeneneHHbIN HHTErpall (2 + 3x) .
43 X
——=dx
. V9 + x?
Brruncinte HeonpeneneHHBIH HHTETpall
44
Yt yigx = (0)=0
Haiisure perienue quddepeHuanbHOro ypaBHeHus cosx
45 I (2 +3x)cos xdx
Brruncinte HeonpeneneHHBIH HHTETpall
46 Haiinure pemenne nuddeperunansaoro ypaBHeHHS Y =y+1, y(O) 1.
47
xy'=y =g
Haiinure pemenne quddepeHnnansHOro ypaBHEHAS X
48 I(x—3)ln xdx
Brruncnure HeonpeneneHHbIN HHTErpall .
49 j xe X dx
Brruncnure HeonpeneneHHbIN HHTErpall .
50 g —
Hatinure pemenne auddepeHnuansHoro ypaBHeHUS (x+2)"y'=1 y(0)
51 Brrurciute HeonpeIeIeHHbIH HHTETpal
X
—dx
3x+2
52 z (x=1"
n
Omnpenenure 06J1aCTh CXOJUMOCTH CTEIIEHHOTO psiaa =1 n9
53 T dx
_ 0 3x + 2
Brruncinute HeCOOCTBEHHBIH HHTEIPAN WIIH YCTAHOBUTH €r0 paCXOILI/IMOCTL
54 (Bx-2)"
z 5’1
Omnpenenure 06J1aCTh CXOJAUMOCTH CTEIIEHHOTO psiaa " =! .
55 Pemmte nuddepennnansHoe ypaBHEHHE METOIOM BapHAIlH IPOU3BOJIBHOW MocTostHHOW (Metomom

2

y'=y-cigr+ =
Jlarpanxa) S x
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56 dx
BerancauTs uaTerpan ~ 3 sinx+2cosx+1
57 x+2
3 2 dx
BbluMCIIMTE HHTErPaJl METOJIOM HEONPEIETEHHbIX Koo duuuentos = X — 2x
" i _ 2x
58 Pemnte tudpennnanbHoe ypaBHEHHE 2-T0 TTOpsAKA V'+4y' +4y =xe
59 L
J. x In xdx
Briunciute HeCOOCTBEHHBIM MHTErPa UK YCTAHOBUTH €r0 PACXOUMOCTh ©
60 —3y=
Pemmre muddpermansHoe ypaBHEHHE 2-I'0 TOPSIIKa y+2y -3y=x
61 Haiinure pelexHue 3a1a4uu Ko hinit g hepeHITnaATEHOTO YpaBHEHHUS
3y"+4y=2; y(0)=-3
2
62 i n (x+4)"
4 2
n=1 (I’l + 1)
Omnpenenute 006JaCTh CXOIUMOCTH PSAa
63 T 6dx
Bpluncanure HecoOCTBEHHBII HHTErpajl WIM YCTAHOBUTH €r0 PacX0IMMOCTh 0 4x 7
64 (x—2)"
Z nT"
Onpefenure 061acTh CXOAMMOCTH psita =1
65 5 y — 3/ 4 X
Bpruncaure romans Gurypsl, orpaHHueHHON JIMHUASIMH , x=16, y=0.
66 y"+4y=>5sin2x
Pemmre muddpermansHoe ypaBHEHHE 2-I'0 TOPSIIKa
67 ) - 2
_f 28inSx =87 +— ldx
Brruncnure uHTErpan 4-x
68 i (x-2)"
n
Onpepnenute 00JIaCTh CXOAUMOCTH psiga n=1 (2n-1)-2
1
69 I x In xdx
Bpluncanure HecoOCTBEHHBII MHTErpajl WIIM YCTAHOBUTb €0 PacXxoIMMOCTh ©
70 . 1-2x
Haiinure pemenne auddepernnansHoro ypaBHEHAS G+x)y ¥y (0)=0 .
71 . 3 x-3
I 2e" + == X
« — X
Brrunciiite HeonpeaeneHHbI HHTErpail \/4 X
72

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

Omnpenenute 006JaCTh CXOIUMOCTH psiga n=1
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Iloka3aTean U KpUTEPUHU OLIECHMBAHNS IJIAHUPYEMBIX Pe3yJIbTATOB OCBOEHUS
KOMIIETEHUI U pe3yJbTATOB 00y4YeHusl, IIKAJIA OlleHNBAHUS

HNupuxarop
I1kana oueHHBARMSI dopmupyeMble TOCTHICHISE Kpurepuu YpoBeHb OCBOEHHS
KOMITeTeHI[HH OIeHUBAHUS KOMITeTeHIHI
KOMITeTeHI[HH
OIIK-2. Cioco6en |OIIK-2.1. 3HaeT BepHO U B IIpoaBMHYTHINH
OCYIIECTBIISITh Vcnone3yer [0JIHOM oObeMe:
cOop, 00pabOTKYy M |0OCHOBHBIE METOIBI, [METOJIbI IIOUCKA U
CTaTUCTHYCCKUI  |[CpEelCTBA cUCTeMaTH3aluU
AHAIIN3 IaHHBIX,  |[IOJIyYCHHUS, MHpOpPMALUHU 00
HCOOXOUMBIX JUISl |[IPEICTABICHUS,  [PKOHOMHYCCKHX
[peIICHHS XpaHCHUS U Mporeccax U sBJICHUSIX.
MOCTaBJICHHBIX 00paboTKH
DKOHOMHYECKHX  [CTATHCTHYECKUX  |YMeeT BEpPHO U B
Baga4 ITaHHBIX MOJTHOM o0beme:
85 - [PacCYUTHIBATH
100 «OTJMAHO SKOHOMMYECKUE U
6aj10B GA"TEHO» COLIMATIBHO-
PKOHOMIYECKHUE
MOKa3aTeH,
XapaKTCPU3YIOIIUC
e TeTbHOCTD
XO3AHCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
InecTByOIIeH
HOPMAaTHUBHO-IIPaBOBOM
0as3bl.
OIIK-2. Cioco6en |OIIK-2.1. 3Haer ¢ IloBbIIEHHBIH
OCYIIECTBIISITh Vcnone3yer He3HAYMTeIbHbBIMU
cO0op, 00pabOTKY M |0OCHOBHBIE METOIBI, 3aMeYAHUSIMU: METOTBI
CTATUCTHYECKUH  |[cpelcTBa MOWCKa U
QHAITN3 TaHHBIX,  [IOJIy4eHWUS, cHUCTeMaTH3aluN
HCOOXOIUMBIX JUIS |[IPEICTABICHUS,  [MHPOPMALUHU 00
[peIICHHS XpaHCHUS U YKOHOMHYCCKUX
[MOCTABJICHHBIX 00paboTKH Mporeccax v sBJICHUSIX.
PKOHOMHYCCKUX  |CTATHCTUYCCKUX
Baga4 TaHHBIX 'Ymeer ¢
He3HAYNTEJIbHBIMH
70 — 84 «X0pouIo»/ paMeHANI M
0ay10B «32YTEHO» paCCHHTLIBATD
PKOHOMHYECKHUE U
COIMaNbHO-
PKOHOMIYCCKHUE
MOKa3aTeH,
XapaKTCPU3YIOIIUC
eI TeTbHOCTD
XO3AHCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
nefcTByOIIEeH
HOPMAaTHUBHO-IIPaBOBOM
0as3bl.
OIIK-2. Cioco6en |OIIK-2.1. 3HaeT Ha 0a30BOM Ba3osblii
OCYIIECTBIISITh Vcnone3yer YPOBHe, ¢ OIIMOKAMMU:
50 - 69 «YIAOBJIETBOPHUTEIbHO»/ |cOOp, 00pabOTKY M |0CHOBHBIE METO/BI, [METOBI TIOUCKA H
6as10B «324TEHO» CTATUCTHYECKHH  |[CpelcTBa cHCTeMaTH3alUuH
QHANTN3 TaHHBIX,  [IOJy4eHWUS, nH(popManuu oo
HEOOXOIMMBIX JUIS |[IPEIICTABIICHUS, [PKOHOMHYECKHX
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[peIICHHS XpaHCHUS U Mporeccax v sBJICHUSIX.

MOCTaBJIEHHBIX 00paboTKH

PKOHOMHYCCKUX  [CTATUCTUYECKHX  |YMeeT Ha 6a30BOM

Baga4 ITaHHBIX YPOBHe, ¢ OIIMOKAMMU:
[paCCUUTHIBATH
SKOHOMHYECKHUE U
COIMaNBHO-
PKOHOMIYCCKHUE
MTOKa3aTeIH,
XapaKTCPU3YIOIIUC
e TeTbHOCTD
XO3AHCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
InefcTByOIEH
HOPMAaTHUBHO-IIPaBOBOM
0as3bl.

OIIK-2. Cnoco6en |OIIK-2.1. He 3naeT Ha 6a30BOM Komnerenuun He

OCYIIECTBIISITH Vcnone3yer YPOBHE: METOJIBI TIOMCKA chopMHUPOBAHBI

cO0op, 00pabOTKy M |0CHOBHBIE METOJIBI, [ CUCTEMATH3AINN

CTATUCTHYECKUN  |[cpeicTBa nH(popManuu oo

QHAITN3 TaHHBIX,  [IOJIy4eHHUS, YKOHOMHYECKUX

HCOOXOIUMBIX JUIS |[IPEICTABICHUS,  [IPOIECCaX U SIBICHUSIX.

[peIICHHS XpaHCHUS U

MOCTaBJICHHBIX 00paboTKH He ymeer Ha 6a30BoM

PKOHOMHYCCKUX  |CTATHCTUYECKUX  [YPOBHE: PACCUUTHIBATH

MeHee Bamau TAHHBIX PKOHOMHYCCKUE U
«HEYTOBJIETBOPHTEILHO»/
50 COLIaNIbHO-
0aJ10B (HE 3AUTEHO» SKOHOMMYECKHE

MOKa3aTeH,
XapaKTepU3yIOIIIe
e TeTFHOCTD
XO3UCTBYIOIINX

CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOJIUK U
nefcTByOIIeH
HOPMATHBHO-IIPABOBOM
0as3bl.
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