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1. HEJb OCBOEHUSA JUCHUIIJIMHBI (MOJAYJIS)
Heabio ocBoeHUs TUCIUTLINHBI «30paHHBIC TJIaBBl MATEMATHYECKOTO aHa-

JN3a» SBIISIOTCS

dbopMupoBaHUE 3HAHUI IO MATEMAaTUYECKOMY aHAIM3y HEOOXOIu-

MBIX IJIA pCIICHUA 3a/1a4, BO3SHUKAIOIINX B HpaKTquCKOﬁ ACATCIIb-

HOCTH;

Pa3BUTHC JIOTHUYCCKOT'O MBIINIJICHUA U MaTEMaTUYE€CKOM KYJIbTYPHI;

q)OpMI/IpOBaHI/IC HGO6XOI[I/IMOFO YPOBHA IMOATOTOBKHU JIA IIOHUMA-

HUA JPYTUX MAaTCMATHYCCKHUX U ITPUKIAJHBIX TUCTHTUIIIINH,

Koa xomme- NuaukaTopsl 10CTHKEHUST KOMIIETeH-
Conep:xxanue KOMINETEHIIHU .
TeHUHHU i
VK-1 Bnanenne ocHoBHBIME TosToke- | YK-1.1. JleMoHCTpUpyeT 3HaHUE 0COOCH-
HUSMU KJIACCHYECKUX Pa3/Ie]IOB | HOCTEH JJIOTHYECKOTO MBIIIJICHHS, apTy-
MaTeMaTU4eCcKou Hayku, 6a3o- MEHTHPOBAHHO (POPMUPYET COOCTBEHHOE
BBIMH HJICSIMU U METOJaMH Ma- CY>KIICHHE U OIIeHKY WH(OpMaLuu, Ipu-
TEMaTHUKH, CHCTEMOW OCHOBHBIX | HUMaeT 00OCHOBAaHHOE pEIICHHE.
MaTeMaTH4ecKux CTpykTyp u ak- | YK-1.2. [lpumenser noruueckue Hopmbl
CHOMAaTUYECKUM METO/I0M. ¥ TIPOLIEAYPHI, CIIOCOOEH K pediekcruu 1o
MOBOJy COOCTBEHHOM U 4y>KOU MBICIIU-
TEJIbHOM IEATEIIBHOCTH.
VK-1.3. AHanu3upyer UCTOYHUKHU UH-
(hopMaluu C 1IeNbI0 BBISBICHUS UX MPO-
TUBOPEUYUI U NTOMCKA JOCTOBEPHBIX CYXK-
JNICHUH.
I1K-1 CrocoOHOCTh TOHUMATh YHU- IIK-1.1. IIpuMeHseT OCHOBHBIE aJIrO-

BEpCaJIbHBIN XapaKTep 3aKOHOB
JIOTMKH MaTeMaTUYEeCKUX pac-
CY>KIEHHM, UX TPUMEHUMOCTD B
pa3nuYHbIX 001aCTAX YeIoBeye-
CKOH JeSATENbHOCTH, POJIb U Me-
CTO MaT€MaTHKH B CUCTEME HayK,
3Ha4YECHHE MATEMaTH4YECKON
HAyKU JJIs pEeLIeHUs 3a/1a4, BO3-
HUKAIOIIUX B TEOPUU U TPAKTH-
ke. CriocoOeH MpoBeCTH aHAIN3
U T€OMETPUYECKYIO HHTEpIpeTa-
U0 GOPMYIHPOBOK U TEOPEM U
MPUMEHSTH UX TPH PEIICHUH
pa3NIUYHbBIX 33j1au.

PUTMBI JUCLUILIMHBI BO BCEX pa3jenax
MaTEMaTHYECKOT O 3HAHUS.

[IK-1.2. Bnageer HaBBIKaMHM MaTeMma-
TUYECKOTO0 MOJIETIUPOBAHUS IPU pelle-
HUU NPAKTUYECKUX 3a/a4.

[1K-1.3 YMmeer noka3bIBaTh U3YUEHHBIE
TEOpPEMBbI JUCIUIUINHBI, Y MEET aHaIu3u-
pOBaTh MPOUIECHHBIN KypC.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE QCHOBHOfI HNPOPECCH-
OHAJIBHOU OBPA30OBATEJIBHOU INTPOI'PAMMBI

Jucuunnuuaa b1.B./IB.03 «A30paHHbie BONPOCHI MATEMATH4YECKOI0 aHA-
JIN32» OTHOCHUTCS K AUCIMIUIMHE N0 BIOOPY yueOHOTo mjiaHa (OCHOBHOM mpodec-




CHOHAJIHOW 00pa30BaTEeIbHOM MPOrPaMMbI) MOJATOTOBKH OaKaJaBpOB IO Harpags-
nenuto 44.03.05 Ilemarornueckoe odpa3oBaHHe.

Huciunnaa b1.B./IB.03 «M30paHHble BOPOCHI MAaTEMaTH4Y€CKOr0 aHa-
Ju3a» 0a3upyercs Ha KOMICTCHIIUAX, 3HAHHMSIX U YMEHHSX, CHOPMHUPOBAHHBIX B
XOJ€ U3yUYEHHUs JUCHUIUINH « MaTeMaTnuecKkuid aHanusy, « BBOAHBIN Kypc Matema-

THUKW, ((QHGMGHTapHaﬂ MaT€MaTuKa».

Kommerenmmu chopMupoBaHHbIE B MPOTIECCE M3YUEHUS TUCIUIUIMHBI HEOO-
XOJIUMBI JUIsl OCBOEHUS COJIEpKaHusl AUCHUIUIMH «Teopust GyHKIUN NeHCTBUTEIb-
HOTO MEepeMEeHHOro», «Teopust QyHKIHMI KOMIUIEKCHOTO MepeMeHHoTo», «JIudde-
peHIMaIbHble ypaBHEHU», «Teopusi BeposiITHOCTE U MaTeMaTH4eCKOM CTaTUCTH-
k», «luddepenunansuas reomerpus», «Kypcebl mo BeIOOPY», BHIOTHEHUS 3a/1a-
HUM (yueOHOM, TPOU3BOJACTBEHHOM MPAKTUK, HAYYHO-HCCIIEIOBATEIbCKON pabOThI
U BBIITYCKHOM KBaTU(UKAITMOHHON PabOTHI).

3. ILIAHUPYEMBIE PE3YJIbTATHI OBYUEHUSA MO JAUCIHUATLTAHE
(MOJIY.JIIO)

JucrumninHa HampapiieHa Ha (OPMUPOBAHUE CIIEIYIOUIUX KOMITETCHIIUMA
BbimyckHuka: YK-1, ITK-1.
B pe3ynbpTaTe n3ydeHus AUCUMILIMHBI 00yYarOIINeCs TOKHBbIL:

Koa xomnerennuu

3HaerT

Ymeer

Baageer

VK-1

-Bnaneer ocHOB-
HBIMH TTOJIOKCHUSIMU
KJIACCUYECKUX Pa3-
JIEIOB MaTeMaTH4e-
CKOM HaykH, 6a30-
BBIMU HJIESIMU U Me-
TOJJaMU MaTeMaTH-
K1, CHCTEMOM OC-
HOBHEIX MaTeMaTH-
YECKHUX CTPYKTYp U
aKCHOMaTHYECKHM
METOJIOM.

- KJIAaCCUYECKHUE TCO-
pEMBI MaTemaTuye-
CKOr0 aHajin3a, aKCH-
OMAaTHYECKYIO TEOPUIO
JNEUCTBUTEIILHBIX UH-
ceJI; METOI0JIOTHhYe-
CKHE OCHOBBLI MaTeMa-
TUYECKUX JUCITUTIIINH.

- BBIOMpaTh METOIbI
KOHCTPYHPOBAHUS J10-
Ka3aTeIbCTBA TEOPEM U
pelieHus 3a1ay; onepa-
THUBHO HCIIOJIL30BaTh
TEOPETHUYECKUE 3HAHUS
NP PEIICHUH 3a/1a4
HCCIIEIOBATEIbCKOTO
XapaxkTepa

- HaBBIKAMH MOMCKaA
pELIeHUs TeopeTuye-
CKHX Y TIPUKJIAHBIX
3aJa4 Ha OCHOBE 0a30-
BBIX U W METOJIOB
MaTeMaTHKH, CHCTEMOM
OCHOBHBIX MaTeMaTHye-
CKHX CTPYKTYP.

IK-1

— Cnoco0eH moHu-
MaTh YHUBEPCAITb-
HBII XapakTep 3aKo-
HOB JIOTMKHA MaTeMa-
TUYECKUX PacCyk-
JIEHUH, UX IpUMe-
HUMOCTD B pa3jind-
HBIX 007aCTIX Yelo-
BEUECKOM JIeATCIb-
HOCTH, POJIb I MECTO

-YHHUBEpPCAJIBHBIA  Xa-
pakTep 3aKOHOB JIOTH-
KM MAaTeMaTHYeCKHUX
pacCyKIeHUN;

TEXHOJIOTMM ITOCTPO-
eHUs MareMaruye-
CKMX pacCyXJICHHUHI B
Ipolecce aHanusa
MaTEMaTHYECKHUX TI0-
HATHH, IOHUCKA U J0-
Ka3aTeJIbCTBA TEOPEM.

- HCIIONB30BaTh OCHOB-
HBIC METOJbl MaTeMa-
THYECKHUX PACCyKJICHUN
B TEOPETHUYECKUX HC-
CIENOBAHMAX W JUIA
pelieHus IpaKTHye-
CKHMX 3aJa4;, aHaJIN3H-
poBaTb M TBOPYECKHU
IIPUMEHATh MaTEMAaTH-
YECKHE  METOIbl B
HAy4YHBIX  MCCIIEA0Ba-

- HaBBIKAMH HCITOJIb30-
BaHMs 3aKOHOB JIOTHKH
MaTeMaTHYeCKHX  pac-
CY)KICHHH B JAPYyrux
00/1aCTIX YEIOBEUECKOM
NESITEIbHOCTH,  COBpe-
MEHHBIMH TEXHOJIOTHS-
MU OOHOBIICHUS W TIPH-
MEHEHUsI  Tnpodeccro-
HaJbHBIX 3HAHMM.




MaTreMaTHuKu B CHU-
cTeMe HayK, 3HaJe-
HHUEC MaTEMaTH4C-
CKOM HayKH JUIsl pe-
IICHHUS 3a]a4, BO3-
HHKAIOIIUX B TCOPUH
U TIPaKTHKE, 00-
IEKYJIbTYPHOE 3Ha-
YCHHUC MAaTCMAaTUKU.

HHAX.

4.05BEM JJUCHUILJIMHBI (MOAYJIS)
OOmas TpyI0eMKOCTh JUCIUILIMHBI COCTABIIAET 2 3a4eTHBIC equHHIIbI (72 ua-

ca). Jluctumiunaa uzydaercsi B 7 ceMecTpe.

OYHASA ®POPMA OBYYEHUA

Bup y4eOHoii padboThI

TpyroéMkocThb

qac.

B T.4. mo cemecTpam

7

OO0mas Tpy10éMKOCTb TUCHHUIUIMHBI 10 YUeOHOMY ILJIaHY

72

72

1. KontakTHas pabdora:

nexkuuu (o01ee Koja-BO 4acoB, BKIIKOYAs IPAKTUYECKYIO IOT0-
TOBKY)

16

16

[IPaKTUYECKHE 3aHATHSI, CEMUHAPBI U Ip. (0011ee KOJI-BO YacoB,
BKJIFOYAsi MPAKTUYECKYIO NOATOTOBKY)

16

16

nabopaTopHbIe 3aHATHUS (001Iee KOJI-BO YaCOB / BKITIOYASI ITPaK-
THYECKYFO MOJITOTOBKY)

KypCOBOE MPOEKTHPOBAHUE

IpyNIOBbIE, UHIUBUYaJIbHbIE KOHCYJIbTALIMA U UHBIEC BUIBI
y4eOHOM e TeIbHOCTH, MTPelyCMaTpUBaIOIIUE TPYIIIOBYIO WU
WHAMBUYaIbHYIO paboTy 00yyaroImuxcs ¢ npenojaBareieM

2. O6beM camocTosTeTbHO padoThl o0yuammuxcs (CPC)

40

40

B TOM YHCJIC YaCOB, BBIJICJICHHBIX HA MTOJITOTOBKY K 9K3aMEHY
(3auery)

Bua npomMexyTo4HOro KOHTPOJIS:

3AOYHAA ®OPMA OBYUYEHUA

TpyaoémkocTn

Bup yueOHoit padoTbl

qac.

B 1.4. o cemecTpam

7

O01mas Tpy10éMKOCTb TUCIUILIUHBI 10 Y4eOHOMY IIJIaHY

72

72

1. KontakTHas pab6ora:

nexuu (o011ee Koja-BO 4acoB, BKIIOYAs MPAKTUYECKYIO MO
TOTOBKY)

MPAKTUYECKHE 3aHATHS, CEMUHAPHI U ITp. (00I1ee KoI-BO Ya-
COB, BKJIIOUYasl MPAKTHYECKYIO MOATOTOBKY)

nabopaTopHbIe 3aHITHS (00IIee KOJI-BO YacOB / BKITIOUAs
MPAKTUYECKYIO MOATOTOBKY)

KypPCOBOE MPOEKTHPOBAHUE

IPYNIOBbBIE, HHIUBUYaIbHbIC KOHCYIbTAIINH U UHBIC BUIBI
y4eOHOM e TEeIbHOCTH, MTPelyCMaTpUBaIOLIUe TPYIIOBYIO




TpyroéMkocThb

Bua yueOHo# padboThI B 1.4. 1o cemecTpam
yac.
7
WM UHIUBUYaJIbHYIO paboTy 00y4aromuxcs ¢ npemnojjana-
TeJeM
2. O6beM camocTosiTeIbHOI padoThl o0yuaomuxcsa (CPC) | 64 64
B TOM YHUCJIC YaCOB, BHIICTICHHBIX HA MTOJATOTOBKY K YK3aMEHY
(3auery)
Bun npoMexkyTOUHOTO KOHTPOJIS: 3auer

5. COAEP KAHUE JNCIHUIIJIMHBI MOAYJIA)
ouyHasi popma 00ydeHust

Ne | HaummenoBanue Tembl (pazgena) | OOwmas tpy- | Tpynoémkocts mo BHIaM y4eOHBIX 3aHATHI
n/n AMCUMILIMHBI (MOLYJIs1) A0EéMKOCTh B (B akaja.yacax)
aKaj.gacax Jlek/ JIad / Ip/ CP
Np.MOAT. | MP.IOAT. | TP.MOAT.
1 | ®OyHKIMU MHOTHX MEPEMEHHBIX 10 2 2 6
2 | dubdepeHunanbHOe HCYHUCICHHE 16 4 4 8
(GYHKIMHA MHOTHX IEPEMEHHBIX
3 | UnTerpanbHOe ucuncieHue QyHK- 16 4 4 8
IIUIl MHOTUX EPEMEHHBIX
4 | Yucnosble psibl 12 2 2 8
5 | ®yHKIHMOHAIBHBIE MOCIEA0BATEb- 18 4 4 10
HOCTH H PSIJIBI
Kypcosoe npoekmuposanue X -
Koncynemayusa k ax3ameny X -
lloozomoska k 2x3ameny (3auemy) X X
HWroro: 72 16 16 40

3a04Has popma 00yueHuUs

Ne | HaumeHoBaHue TeMbl (pa3aesia) Oo6mas Tpy- | TpyaoémkocTh MO BUAAM Y4eOHbIX 3aHSATHI
n/n AMCUMILIMHBI (MOYJIs1) JT0EMKOCTL B (B akaj.yacax)
aKaja.gyacax Jlex/ Jlao / Ip/ CP
NpP.NOAT. | MP.MOAT. | NP.MOAT.
1 | Auddepenunansuoe ucuucieHue 24 2 22
(GYHKIIMH MHOTHX IEPEMEHHBIX




WuTerpanbHOe UCUUCIEHUE (PYHK- 24 22
LU MHOTHX MEPEMEHHBIX

UmncnoBblie psiibl 24 22
Kypcosoe npoekmuposarue X -

Koucynomayus x axzameny X -

Ilooecomoska k ak3ameny (3auemy) X
HUroro: 72 66

5.1. Conep:xkanue pa3aesioB IMCUUIIIMHBI (MOTYJIA)

Tema 1. ®yHKIIUM MHOTHX NepPeMEHHbIX.

EBKknnaoBo npoctpaHcTBo. ToYeyHbIE MHOKECTBA B €BKJIMIOBOM IIPOCTPaH-
ctBe. Onpenenenue NOHATUS GYHKUINU JBYX NepeMeHHbIX. Onpenenenue PpyHk-
I MHOTHUX NlepeMeHHbIX. O0sacTh onpeneneHus GyHKIMU MHOTUX IEPEMEHHBIX.
['padux pynkumu. JInHUM ypOBHSI.

Tema 2. IIpeaesn gyHKuMH ABYX NepeMEHHbIX.

Omnpenenenue npeaena GyHKIUH IBYX nepeMeHHbIX 1o Komm u no ['eiine.
Omnpenenenue npenena GyHKIMA MHOTHX [TE€PEMEHHBIX. /[BOITHbIE K TOBTOPHBIE
npenesnsl. HenpepbsIBHOCTh (PYHKIIMM ABYX NepeMeHHbIX. HenpepbIBHOCTH CIIOXK-
HOU (YHKITUH.

Tema 3. IndpdepenunanbHoe ucuuciaeHue GpyHKIUIn MHOTHX MepPeMeH-
HBIX.

YacTHble MPOU3BOIHBIE IEPBOTO U BHICIINX MOPSIKOB (PyHKLMHU ABYX Mepe-
MEHHBIX, CMEeIIaHHbIe MPOou3BoIHbIE. [(uddepennnpyemocTs u momaHbi qudde-
peHIman QyHKIuU ABYX nepeMeHHbIX. JuddepeHimansl BEICIIMX TOPSIKOB.
[IpousBoansie n AuddhepeHunans CI0KHON U HesiBHON GyHKuuid. [IponsBoanas
10 HaNpaBJIeHUIO. JIOKaIbHBIN 3KCTpeMyM (DYHKIMH IBYX NepeMeHHbIX. Heo0xo-
JVMOE yCJIOBHUE JOKAIBHOTO SKCTpeMyMa. J[0CTaTOUHOE yCIOBHE JIOKAIBHOTO JKC-
Tpemyma. Y CIIOBHBIN 3KCTpeMyM (DYHKIMH JIBYX NepeMeHHbIX, Heooxoaumoe u
JIOCTATOYHOE YCJIOBHUS YCIOBHOTO DKCTPEMYMa.

Tema 4. UuTerpajibHoe ucUHMcIeHHe (PYHKIUI MHOTMX IePEeMEHHbIX.

KBampupyemocts MHOkECTBA. [[IOHSITHE U CyIIECTBOBAHHE IBOMHOTO UHTE-
rpasia. OCHOBHBIE CBOMCTBA IBOMHOTO MHTErpasia. BeiunciieHre IBOMTHOTO UHTE-
rpana. 3aMeHa MepeMeHHbIX B IBOWHOM HHTerpaie. Akoouan. J[BoiiHOI MHTETpal
B MOJISIPHBIX KoopauHaTax. [IpunoxkeHus aBoitHoro nurerpana. KyoupyeMocTthb
MHOkeCTBa. [IoHsITHE, OCHOBHBIE CBOMCTBA M BBIYMCIICHUE HHTErpajia.. TporHOU
MHTETpaJl B HWIMHIPUYECKUX U chepruueckux koopauHarax. [Ipunoxenus Tpou-
HOro uHTerpana. KpuBoaMHENHbBINM HHTETPAII 10 KOOPAMHATAM: IOHATHUE, CyIIIe-
CTBOBAaHKE, OCHOBHbIE CBOMCTBA U BeluncieHue. opmyiia ['puHa, HE3aBUCUMOCTH
KPHUBOJIMHEMHOTO MHTETpajia o KOOpAMHATaM OT IyTH MHTEerpupoBanusa. Kpuso-
JIMHEWHBIA UHTETPaJ MO JJIMHE OyTH: HOHITHE, CYIIECTBOBAHUE ,0CHOBHBIE CBOM-
CTBA U BBIUMCIICHHUE. MPUIIOKEHUS KPUBOJIMHENHBIX HHTETPAJIOB.

Tema 5. HucsioBbie psabl.



Hauvanbubie nousitusa. ['eoMerpudeckuii 1 rapMOHUYecKuil psijpl. CBOMCTBA
cxomsaumxcs psaaoB. HeoOxoauMbIi pU3HAK CXOAUMOCTH Psijia, TeopeMa 00
ocratke psana.. Kpurepnit Komm. I[lonoxurensubie psiasl. [Ipu3Haku cpaBHeHus,
Jlanam6epa u Ko cXoAMMOCTH MOJOXKUTENBHBIX PSIIOB. 3HAKONEPEMEHHBIE Psi-
nel. [Ipusnak JleiiOHnna. ¥YciaoBHas U aOCOMIOTHASA CXOIUMOCTb.

Tema 6. PyHKIHOHAIbHBIE MOCJIEI0BATEILHOCTH U PAABI.

CxoIuMOCTh U paBHOMEPHAS CXOIUMOCTh (DYHKIIMOHABHBIX TOCTIEI0Ba-
TEJIbHOCTEN U psiioB. Kputepuii paBHOMEpHON cXoaumMocTH, [Ipr3nak Beliep-
mrpacca. CBOMCTBA PABHOMEPHO CXOJAIINXCS PAJIOB.

Tema 7. Ctenennnie psaabl. Teopema Abensi. Paguyc, uatepBai u 001acThb
CXOJIMMOCTH cTernieHHoTo psina. P Teimopa. HeoOxoauMblil U 10CTaTOYHBIN TTPH-
3HaKM cxoauMocTu psia Teiniopa. Paznoxkenue sneMeHTapHbIX QYHKIUHI B psbl
Teitnopa. IlpunoxeHue CTeneHHbIX PsIOB K IPUOIMKEHHBIM BBIYUCIICHUSIM.

Tema 8. Tpuronomerpuuecknii psag @ypsoe.

[Tonartue Tpuronomerpudeckoro psana Oypre. JlocTaTOUHBIN IPU3HAK CXOAU-

MocTH pana Oypee. Paznoxenue pyHkiui B psabsl Oypbe B MPOMEXKYTKE

[-7,7]

Y B IIPOU3BOJIBHOM IPOMEKYTKE [-1.1] . Pa3noxeHune 4eTHbIX 1 HEUYETHBIX (PyHK-

uui B psansl Pypse.

6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJIb-
HOMU PABOTBI OBYYAIOIIUXCA

Ne Buj camocTosiTe/ibHOM padoThl 00yUYaoMXCcst
u/n HaumMeHnoBaHue pa3aesia JMCUHUILINHBI
1 | [TocnenoBarenbHOCTH TOYEK B n-MepHOM | KoHcnekTupoBaHue yueOHOM, HAy4yHOW M Mepuo-
IIPOCTPAHCTBE. JUYECKOU JIUTEPaTYPBHl.
2 | CaoiicTBa (pyHKIIMI, HEeNpepbIBHBIX Ha 3a- | [IpopaboTka yueOHOro MaTepuasa (1o KOHCIEK-
MKHYTBIX MHOXECTBA. TaM JIEKIMI y4eOHOU U HAyIHOU JTUTEPATYPHI).
3 | KacarenpHas TIOCKOCTh M HOpMalTh K 1O- | [loAroToBKa COOOIIEHUH K MPAKTHYECKUM 3aHS-
BEPXHOCTH. TUSM, K yYaCTHIO B TEMaTHUECKUX JUCKYCCHUSX.
4 | YcnoBHblil s5kcTpemyM. Meton Jlarpanxka. | [lonck HayyHBIX MyOIMKanui U 3J€KTPOHHBIX HC-
TOYHUKOB MH(OpPMAIMH, TOATOTOBKU 3aKIIFOUCHHUS
110 00630py HHPOPMAIIHH.
5 | HesaBuble ¢ynkmuu, omnpenensemble cu- | [IpopaboTka yuebHOro Mmatepuana (1o KOHCIEK-
CTEMOH YpaBHECHUIA. TaM JIEKIUI y4eOHOI U Hay4YHOI JTUTepaTyphbl).
6 | Boccranosnenune gpynkuuu no e€ noaHomy | KoncnekrupoBanue yueOHOM, Hay4HOH U mepuo-
nuddepernmany. JIMYECKOM JINTEPATYPHI.
7 | Joctatounble NMpU3HAKU CXOAMMOCTHU I0- | BeImonHeHue 1abopaTOpHBIX, KOHTPOJIBHBIX pa-

JOXUTENbHBIX PSIOB:
Kymmepa, beprpana.

npusHaku Pabe,

oor.




O NEPCCTAaHOBKEC YJICHOB B YMCJIOBLIX Ps-
Jax.

Pemenue MPAKTUYCCKUX U CUTYAIIMOHHLIX 3a1a4.

9 | YMHOXeHHe abconoTHO cxozsmuxcs psi- | [Tonck HaydHBIX MyONIMKAUK U AIEKTPOHHBIX HC-

JIOB. TOYHHUKOB UH(OPMAIIMH, TOATOTOBKH 3aKITIOYCHUS
1o 0030py HHQOpMaIIHH.

10 | Hekoropele kocBeHHBIE (QOpPMBI pasiioke- | BoimomHeHnne 1abopaToOpHBIX, KOHTPOJIBHBIX pa-
HUS QYHKIUI B CTETICHHBIE PAIBI. 00T.

11 | BelunciieHue onpeaeneHHbIX UHTETpalloB ¢ | PerieHne npakTHUYeCKUX U CUTYallMOHHBIX 3ajauy.
IIOMOILBI) CTENEHHBIX PSAIOB.

12 | Cxomgumocts B cpemnneM. HepaBeHnctBo | KoHcniektupoBanue y4eOHOM, HAydYHOW W TEPUO-

beccens u paBencTBo IlapceBas.

JUYECKON JIUTEPATYPBhIL.

7. ®OHJA OHEHOYHbLIX CPEACTB

7.1. OueHo4Hble MaTePUAJIbI [JIS1 POBEAeHHs TEKYIero KOHTPOJIsl yCIeBaeMoCTH

Ne HaumeHnoBaHue TeMbl CpencrBa Tekylero KoH- Ilepeyenb KoMmeTeH-
n/n | (pa3aeJia) IMCHUNIMHBI TPOJIA yCIIEeBAeMOCTH 107071
(MmonxyJis)
1 | ®ynkuuun  MHorux mepe- | Hailtu  oOnactu  ompeneneHus VYK-1,
MEHHBIX GbyHKIHA: [K-1
2X +
Z= —y;
) X=y
Z =arcsin .
X+
6) y
2 | Ipenen ¢yHKIMM ABYX 1e- | BEIMUCTUTH TBOWHBIC M TOBTOP-
PEMEHHBIX. Hble Tpenenbl QyHKIMA B yKa- YK-1,
3aHHBIX TOYKAX, €CIIM OHU Cy- [K-1
LIECTBYIOT:
X
=N
1-yxy+1 4 touke(0; 0);
X
=2 ’ 2
X-+Yy

B TOUKE (00 00).




Huddepenunansuoe uc-
qucieHne QyHKIUH MHOTHX
MIEPEMEHHBIX.

1) Haiitu monnbie nuddepeH-
[IUAJIBI TIEPBOTO M BTOPOTO II0-
panxos Gpyskumn z=tg(x>-y).

2) Berumcauth HpUOIHKEHHOE
3Ha4YCHUE BBIPAKCHUS

\J4,05% + 3,072,

3) Haiitn npou3BOAHYO MEPBO-
ro IopsjaKa HesBHOH (yHKIHH
¥(x), 3amanHOl ypaBHEHUEM
V—x'=2.

4) Haiitn npou3BOAHYIO (QYHK-
mn  z=In(x*+y?) B Touke A(3;
4) B HanpasieHud Touku B(1;
3).

5) HccnenoBaTh Ha JIOKAJIbHBIN
IKCTPEMYM GyHKIHIO
7=4X+2y—X>—y?,

YK-1,
[1K-1

NHTterpasibHOE UCYUCIICHHE
(GyHKIMH MHOTHX IE€peMeH-
HBIX.

1) BblYMCIUTH JBOMHOW HHTE-

Hsin(x + y)dxdy,
rpan D rae o0-
nacte D orpaHuueHa JMHHAMU
s
x=0, y=x, OZE
2) BbUHCINATH B MOJSPHBIX KO-
OpIMHATax JBOMHOW HHTErpall

J.J.\/l— x? — y2dxdy,
b rae o01acTe

D orpanumueHa OKpYHOCTBIO
x2+y2=1.

3) BbuucauTh mIOMAAL II0C-
KON ¢urypsl, OrpaHUYeHHOM

mumnamu Y VX x=4, y=0.
4) BbIYUCIUTD TPOWHON HWHTE-

H (xy + z)dxdydz,
rpan T rae oo-
macte 1 orpaHW4eHa MOBEpX-
Hoctsmu  X=0, x=1, y=0, y=2,
z=0, z=3.
5) Berauciuth KpUBOJHHEHHBIH
UHTETpaJ 1O  KOOpAWHATaM:
Iydx+2xdy,
L L — nyra napa6o-
a1 y=x° ot Toukn A(0, 0) 1m0
Touku B(2, 8).
6) Iloka3ar. YTO WHTErpal

§(3x2y +2y3)dx + (x® + 6xy?)dy
C

10 J1II00OMY 3aMKHYTOMY KOHTY-

YK-1,
[K-1




py C, comepxaiiemMycsi B OJIHO-
cBs3HOM oOnactu D, paBeH Hy-
J10.

YHucnoBele psjbl.

1) Ucxonas u3 omnpenenenus, uc-
CJIeIOBaTh CXOAMMOCTb  psiia

i 1

n=2 (n _1)(n + 2)

2) [To HeoOXoUMOMY MPHU3HAKY
UCCIIe0BaTh CXOAMMOCTh psja

PN
n=1
3) MHccrnemnoBaTh CXOIUMOCTH

ks n
>

n N

psna 10 TIEPBOMY
IIPU3HAKY CPaBHEHUS.

4) HWccnenoBaTh  CXOAUMOCTb

inz +2

psamga -l n°®+1 10 BTOPOMY
MPU3HAKY CPABHEHHS.

5) MHccnemnoBaTh CXOIUMOCTH
PS/IOB, UCIOJB3YSl MPH3HAKH
cxogumoctu  Jlamambepa uam
Komu:

Z2 (n+1)

a) n=1
i 1 [Zn +1j”
6) mni3n-1 '
6) UccnemoBath Ha aOCOMIOT-

HYI0O U YCJIOBHYIO CXOAMMOCTh
pAIbL:

Zsmzn;

a) n-t N

n+1
Z( D’ n(2n +3)

n=1

YK-1,
[K-1,

(I)YHKI_II/IOHB.J'ILHBIC IocJe-
A0BATCIbHOCTH U PAJIBI.

1) Haiitn 00J1IacTh CXOJUMOCTH
U TpenenbHyo QyHKINI QyHK-
LIUOHAIBHOM HOCJ‘IGI[OBaTeJ'IBHO-

f(x)=

CTH nx?+1

2) Haiitu 00iacTH CXOAUMOCTH
(GYHKIIMOHAJIBHBIX PSJIOB:

[K-1,




D e
ncosx ’ n’
a) n=1 2 6) n=1 3X + 5

3) I[OKaSaTB, 4TO psAabl CXOOAT-
Cs PaBHOMCPHO B YKasaHHBIX

MIPOMEXKYTKAX:
= SinNX
z 2 (_w1+w)1
a) n=1 n
0 Xn
. [-11].
2
7 | CrenieHHBIC PSIBIL. 1) Haiiti 061acTH CXOIUMOCTH
CTCNCHHBIX  PSJIOB! %)
| @ n TIK-1,
Z(n) X" ’ z(nJrlj 2
(Zn)' 6) n=1 n

2) Paznoxuts ¢yHKIMM B cTe-
NICHHBIC PAIBI 110 CTEMEHSIM X,
WCTIOJNB3Ys U3BECTHBIE Pa3JIOxKe-
HUSL DJIEMEHTApHBIX (YHKIHH.
Haiitn pagnyc cxogumoctu 1o-
Jy4EeHHOTO psijia:

a) f(x)=x%e

f (X) = 2; .
6) X +5x-6
3) Paznoxuts B psx Dypbe
GbyHKIMIO
-X, —mw<X<0,
f(x)=

—, 0<x<m.
T

7.2. OneHOYHbIEe MAaTEePHUAJIBI /ISl IPOBEACHUS IPOMEKYTOYHOM aTTeCTAIMU

1. Cemectp — 4; ¢popma aTTecTanum — 3a4er.
2. Cemectp- 5; popMma aTTecTanMu—IK3aMeH.

IIpuMepHbIe BApDMAHTHI KOHTPOJIbHBIX PadoT

KonTpoabHasi padora 1 (pazgensi 1,2,3)
Bapuanm 1.
1.Haittu o6mactu onpeaeneHust PyHKITUH:

= 2x+y; Z = arcsin .
Cl) X—-Y 6) X+y




2.BeaucInTh IBOWHBIC U TIOBTOPHBIE TIpeaesibl (DYHKIMI B YKa3aHHBIX TOYKaX, €CJIM OHU CYIIe-
CTBYIOT:

- Xy 7 Xy

T1_ hvad NN
a) 1=vxy+1 4 rouke (0;0); 0) X“+Y" B rouke (o0] 0).
3.Haiitu monusie quddepeHiuaibl epBoro U BTOPOro NOPSAKOB (hyHKITHH

7=tg(x>-y).

4 BpIUHCIATH HpI/I6J'II/I)KeHHOG 3HAYCHUC BBIPAKCHU S

V4,05% +3,07°.
5.HaiiTi pou3BOAHYIO MEPBOTO MOPsiIKa HEsIBHOM QyHKIMU y(X), 33aJaHHOW YpaBHEHHEM
V—x'=2.

6.Haittu npoussoanyio Gpyaxuun z=In(x>+y?) B Touke 4(3; 4) B Hanpapienuu Touku B(1; 3).

7HWccnenoBaTh Ha IOKATBHBIH AKCTPEeMyM (GyHKIHIO Z=4X+2y—X?—y?,

Bapuanm 2.

1.Haittu o6nactu onpeaeneHus QyHKIUN:
_ Xy,

Z= )
2) In x @z=1/4—x2—y2.

2.BbuncnuTh JBOMHBIE U MOBTOPHBIE Mpeeibl (YHKIUI B YKa3aHHBIX TOUYKaX, €CJIM OHA CyIlle-
CTBYIOT:

2

, sin xy ;X Tty
= T2
a) X BTouke (0;0); 0) X' =Y Brouxe (0;0).
3.HaiiTi nonnsle rudQepenuansl NepBoro 1 BTOPOro NOpsaAkoB GyHKIUU
X
7=3_ X
Xy
4.BeruuciauTh NpubIMKeHHOE 3HaU€HUE BBIPAXKEHUS
2 013,03
5.HaiiTi mpoM3BOAHYIO MIEPBOTO MOPS/IKA HESIBHOM QyHKIMU y(X), U3 ypaBHEHHS
y=x— Iny.

6.Haiiti mpou3Boanyto QyHKIuM Z=arcsin(x—y) B Touke A(1; 3) B HanpaBIeHUN
touku B(6; 7).
7.WccnenoBaTh Ha JOKAJIBHBIN 3KCTpEMYM (DYHKIIHIO

7=xy?(1-x-y).

Bapuanm 3.

1.Haiiti o6mactu onpeaeneHus PyHKITU:



X2y2
7=
2) 4x+y-1 6) z=In(x*-3x-y+2).

2.Bbruncnuth BOIHbBIE U IIOBTOPHBIE Mpeaeibl PyHKUUI B 3aJaHHBIX TOYKaX, €CJIM OHM CyIIe-
CTBYIOT:

L X+y
Q) Y Br1ouke (0;0); 6) X Brouke (o0 ).
3.Haiitu nonnsie quddepeHnuasl Neporo U BTOPOro NOpaaKkoB GpyHKIUH

z:xml.

X

4 .BBIUUCINUTE HpI/I6JII/I)K€HHOG SHAYCHHEC BBIPAKCHUA

V1,02 +1,98°.

5.HaiiTi pOM3BOJHYIO MEPBOTO MOPsAKA HESIBHOM (QyHKIMHU y(X), 3aJaHHOW ypaBHEHHEM S5—
x=arcsin(x+y).

_ [y2 2
6.Haiitu npon3BoaHyto GyHKIUU =N HY g rouke A(1; 1) B Hampasienuu Touku B(3; 2).

7.MccnenoBath Ha TOKANBHBIH SKCTPeMYM QYHKIMIO Z=X>—Xy+Y?.

Bapuanm 4.

1.Haittu o6mactu onpeaeneHust PyHKITUN:

Q) 2= arctg./xy; 6) 2= Xy —148/x—y.
2.HaiiTu 1BOMHBIE M MOBTOPHBIE Mpeebl (GYHKIUN B yKa3aHHBIX TOYKAX, €CJIU OHU CYIIECTBY-
IOT:

a) z = %9_3 B Touke (0;0); 6)z = ysini B Touke (0; 0).

3.Haiitu nonneie muddepeHnnab mepBoro U BTOPOro nopsakos Gpynkuun z=Incos(x+y).

4 .BBIUUCINATE HpI/I6J'H/DKeHHO€ 3HAYCHUC BLIPAKCHHUA

73,97 +3,03.

5.HaiiT TIpOM3BOJMHYIO TEPBOTO TOpPSIKA HESBHOW (QyHKIMH y(x), 3aJaHHON ypaBHEHHEM

X2+y+In(x*—y?)=a2.

6.BEIauCINTE MPOM3BOAHYIO GyHKIMK Z=X2y? B Touke A(1;2) B Hampasnenun Toukn B(5;4).

7.UccnenoBath QyHKIHIO Z=X>+y°—15X Ha 3KCTPEMyM.

KonTpoabHnasi padora 2 (pazen 4)
Bapuanm 1.

1. BeranuciauTe 1BOMHOM HHTErpal



Hcos(x + y)dxdy

D , rae obnacts D orpanuydeHa mTuHUAMU
x=0,y=x,y=m

2. BeIyuciauTh B NOJISIPHBIX KOOPAMHATAX JBOMHON MHTErpas

J.J.\/16 —x% — y?dxdy,
D

e o6macte D orpaHHYeHa OKPYKHOCTBIO Xx°+)°=16.

3. BeruucauTs miomaap miockoi (GUrypel, orpaHHdeHHON TUHUAMU xy=4, x+ y—5=0.

4. BelunciuTh TpOIHON UHTETpall

m (xz + y)dxdydz

no obnactu 7, orpaHmueHHON noBepxHocTsamu X=0, x=1, y=0, y=1, z=-1,
z=1.

5. BeIunCanTh KPUBOIMHENHBIM HHTETPAJI 110 KOOPAUHATAM:

.[(2 —y)dx + xdy,
L L — apka nukionsl X=t-sint, y=1-cost, 0<t<2r.

6. [Toka3aTp, 4TO UHTErpal

§2y cos xdy — y? sin xdx
C

1o JItoOoMy 3aMKHYTOMY KOHTYpy C, colepxkalieMycs B OJHOCBsI3HOM obnactu D, paBeH Hy-
JI1O.

Bapuanm 2.
1. BerunciauTh 1BOWHOW HHTETPAIT
”(xz + y)dxdy,
y=x, y=x
D rae oomacte D orpanunuena TuHUSMU ' :
2. BBIUHCIUTH B MOJIIPHBIX KOOPJIMHATAX TBOMHON MHTErpal
2 2
ﬂ(x +y°)dxdy,
D rzie o6macth D orpaHHYeHa OKpYXKHOCTBIO X°+)?=2ax.
3. BBIYMCIIUTH TLIOMAb IIOCKOH (DUIypPHI, OTpAaHMUEHHOMH THHUAME y*=4x+4, x+y=2.

4. BpruucinuTh TPOMHOW MHTErpall
I” zsin(x + y)dxdydz,
.

z=1.

riae oonmacte 7 orpanmdeHa nmoBepxHocTsmu X=0, x=r, y=0, y=1r, z=0,

5. BeIuucanTh KpUBOIMHENHBIM HHTETPAJI 110 KOOPANHATAM:

[ o e+ (= yyoy,
L L - Okpy)HOCTh x’+)?=4.



6. IlokasaTh, 4TO HHTErpaJ
§sin 2 ydx + xsin 2ydy
C

no mo0oMy 3aMKHYTOMYy KOHTYpY C cojepxkamieMmycst B OTHOCBA3HOHM obnmactu D, paBen ny-
JI1O.

Bapuanm 3.
1. BeruncauTh ABOMHOM HHTETpal
” (2x - y)dxdy,
D e o6macts D orpanndena muHUAME y=x?, y=4.

2. BoluMcnuTh B HOJISPHBIX KOOPJAMHATAX ABOMHOM MHTErpal

_”.\/XZ + yZdxdy,
D

rzie o6macth D orpannueHa oKpy:KHOCTBIO X>+)2=a?.

3. BeraucnauTs miuomaab miockoi (GUrypsl, orpaHUYeHHON TUHUSIMHU: X)=e, y=¢", y=1.

4. BpIuMCIUTh TPOMHOM UHTETpall

I” (X + Y+ z)%dxdydz,

rae oomacte 1 orpanmueHa nmosepxHoctsmu: X+y+z=1, x=0. y=0, z=0.

5. BeIYnCANTh KPUBOIMHENHBIM HHTETPAJl 10 KOOPAUHATAM:
I(4x +y)dx + (x +4y)dy,
L

4

L — ayra mapa6onber y=x" ot touku A(1; 1) mo touku B(-1; 1).

6. IToka3are, 4TO MHTErpal

X2
§2xln ydx+—dy
] y

o Jr00oMy 3aMKHyTOMY KOHTYpY C, coaepikamiemMycsi B OQHO CBA3HOM oOinactu D, paBeH Hy-
JI1O.

Bapuanm 4.
1 BprauciauTe I1BOWHOM MHTErpal

I sin(x + y)dxdy,

D

s
rae oonacte D orpanmuena muausmu  x=0, y=x, y = >

2 BBIYUCIUTH B MOJIIPHBIX KOOPJIMHATAX TBOMHON MHTETpal



lel—xz — yZdxdy,
D

rze o6macte D orpaHMdYeHa OKPYKHOCTBIO X2+)?=1.

3 BRIYMCIUTD IUIOMIAb IIOCKOH (GUIYphI, OrPaHHYEHHOMN IMHUSAMA Y = +/x x=4, y=0.

4BpI4UCIUTH TPOMHOM MHTErpall

Hj (xy + z)dxdydz,

rae obnacte 1 orpanmueHa moeepxnoctsamu X=0, x=1, y=0, y=2, z=0, z=3.

S BbIYMCIUTh KPUBOJIMHEHHBIA UHTETPAJ IO KOOPAUHATAM:

Iydx + 2xdy,
L

L — nyra mapa6osst y=x° ot Touku A(0, 0) 1o Touku B(2, 8).

6 Ilokazark. 4TO MHTErpaAJ

§(3x2y +2y3)dx + (x® + 6xy?)dy
C

o Jo0oMy 3aMKHyTOMY KOHTYpY C, comeprkaiieMycsl B OJHOCBsI3HOM obnmactu D, paBeH Hy-
JI1O.

IIsaTeiii cemecTp (popmMa KOHTPOJISA -3a4€T)

KonTpounbHasi pa6ora 3 (pa3nen 5)
Bapuanm 1.

1.Mcxons u3 ornpeiesnieHus: CXOAUMOCTH, UCCIIEI0BaTh CXOAUMOCTD psjia
>y
“~n2_3n+2
2.ITo HeoOX0oAUMOMY MPU3HAKY CXOAMMOCTHU, HCCIE0BATH CXOUMOCTh psa
i n®+2n
' n®+3°
3.MccnenoBaTh CXOAUMOCTB psiia

2 n?+7
2

P

I10 IEPBOMY IPU3HAKY CPABHEHUS.
4.WccnenoBarh CXOUMOCTh psifia

in +5n?

mont+l 10 BTOPOMY MPU3HAKY CPABHEHHS.

5.WccnenoBaTh CXOAMMOCTD PSIIOB, CTIOIB3YS MPU3HAKK cxoanMocTtu Jlanambepa nim Komm:



o0
n! »
- 1
n'’ T

Q) =N 4 nZ:;‘In”(nJrl)

6.HCCJ’I€I[OB3TB Ha a6COJ'IIOTH}’IO " YCIIOBHYIO CXOJUMOCTD 3HAKOIICPEMCHHEBIC PAABI:
& (2n)!

D" ; -D"

a) ; ni4" 6) ; 2 \/_ n+3

Bapuanm 2.

1.Micxons u3 ornpenenenusi, UCCIea0BaTh CXOAUMOCTb psiia
=1
n=1 3n .
2.ITo HEoOX0AMMOMY TIPU3HAKY HCCIIEA0BATh CXOJUMOCTh Psiia
w n
Z(l-i- gj :
n-1 n
3.UccnenoBaTh cX0IMMOCTD psifa

“n-5
2

n=1 N~/ n3
- 10 [IEPBOMY IIPU3HAKY CPAaBHEHHUSI.

4. VccnenoBarb CXOAUMOCTD psija
i 3n® +1
4
12N +3 o BTOPOMY IIPU3HAKY CPaBHEHMUS.

5.UccaenoBarb CXOAUMOCTD pPAAOB, UCTIOJIB3YS NIPU3HAKU CXOAUMOCTHU I[anaM6epa nmu Komm:

= 3" 41 S "
a) ; 2nt 6) ;[I’H—lj l

6.VccnenoBath Ha aOCOIIOTHYIO U YCIOBHYIO CXOJIUMOCTb PSJIbI:

" v12-5-8-...-(3n=1) -t
@Qﬂ ! ’@Q) ﬁﬂy

Bapuanm 3.

1.Mcxons u3 onpeneneHusi, HCCiea0BaTh CXOAUMOCTD psiia
0
3o
n=1
2.1To HEOOXOAMMOMY MPU3HAKY UCCIIEOBATh CXOUMOCTD Psia

2. 5n? +3
>y —".

~ n+1

1

3.UccnenoBaTh CXOAUMOCTh psiga =1 n(N+3) o [IEpBOMY IIPU3HAKY CPABHEHUS PAIOB.



N 1
[ 3
4.Uccnenopats cxoaumocts paaa "+ VI +1N no propomy npusnaxy cpasnenus.

S.I/ICCJ'IGI[OBaTB CXO0OAUMOCTD psAaO0B, HCIIOJIb3Y IIPHU3HAKHA CXOANMOCTHU Z[anaM6epa mm Komm:

o 7n . s n 3n+2
Z:;‘(n+1)!’ 6);[2n+1) '

a) n

6.MccnenoBath Ha aOCOIIOTHYIO U YCIIOBHYIO CXOAUMOCTb PSJIbI:
2

)Y D

a) 5n°+4" 5 & n

Bapuanm 4.

I.HCXOHH H3 OIIPCACIICHHUA, UCCIICAOBATD CXOAUMOCTD PAldad

= 1
nZ:; (n-Y(n+2)

2.Ilo H606XOI[I/IMOMy MIPU3HAKY HUCCICA0BATH CXOOAUMOCTD P

o0

22"
n=1
3.I/ICCJ'I6I[OB3.TB CXOOUMOCTD psgAa 110 IEPBOMY IIPU3HAKY CPABHCHUSA

= n
S

n=1 n

4.MccnenoBath CXOIUMOCTD psiia 110 BTOPOMY IPU3HAKY CPaBHEHUS

in2+2

6
= n +1

5.HccnenoBaTh CX0IMMOCTb PAIOB, HCIOJB3YS IpU3HaKU cxoaumocTu JanamOepa ninu Komu:

i 3 ig(znuj"
a) ~2"(n+1)’ 6) mnlan-1 '

6.MccnenoBaTh Ha aOCOTIOTHYIO M YCIIOBHYIO CXOUMOCTD PSJIbL:

= Sinn = n+1
: ) —
a) " n2 6) ; n(2" +3)

KonTpoabHasi padora 4 (pa3saen 6)

Bapuanm 1.

1.Haifti 065acTh CXOAUMOCTH W MPEAeibHYI0 (YHKINIO (YHKIIMOHAIBLHOMN MOCIEI0BaTEIbLHO-
2
n
fn (X) =

2¢y2 '
oTH n“(x°+1)+x



2.HaiiTi 061acTH CXOAUMOCTH (PYHKITMOHATBHBIX PSI/IOB:
n
> X(X+n = .oX
S X S xnsin X
a) n=1 n 6) n= 2"
3.Jloka3aTh, 4TO PSAABI CXOASITCS PABHOMEPHO B YKa3aHHbBIX IPOMEKYTKaX:

= (x=1)° _ 2, cosnx z
a) ; n2 1 (0,2)’ @ zn2x2+n' {0’2}

n=1

Bapuanm 2.
1.Haiitn 065acTh CXOMUMOCTH U TPEICIbHYI0 QYHKIHIO (QYHKIMOHAIBLHOW MOCIEI0BATEIBHO-
n
X
f,(0)=—-—.
X" +1

CTH

2.HaI‘/IITI/I 06HaCTH CXO0OUMOCTHU Q)yHKHPIOHaHBHLIX PAOOB:
0 n 2 X 2 . 0 1
Z 2 3,3’ Z 2,2 1'
a) n=1 +N"X 6) n=1 n-x- +

3.HOK8.33.TB, YTO pAAbI CXOOATCA PABHOMEPHO B YKA3aHHBIX ITPOMCEIKYTKAX!:

- 1 _ - 1 . X
3,0 (=o0,+o0); Z—ZSIH—, (=00, + o0).
a) n1n’e = N
Bapuanm 3.
1.Haiftu 065acTh CXOAUMOCTH W MPEAeibHYI0 (YHKINIO (YHKIIMOHAIBLHON MOCIEI0BATEIbHO-
n

fn (X) Tl

cTH 2

2.Haiitu 00nacti cX0qUMOCTH (QyHKIIMOHAIBHBIX PSI/IOB:

i(2+xs]n_ * 2
Cl) =1 n 5) — p™

3.[[0Ka3aTB, YTO pAABbI CXOOATCA PABHOMEPHO B YKa3aHHBIX ITPOMEKYTKAX:

© X = n* cosnx

Yoa o DA Y (),

= n°x°+n - 3"

Cl) n=1 6) n=1
Bapuanm 4.
1.Haiitn 065acTh CXOMUMOCTH M TPEACTbHYI0 (QYHKIIUIO (YHKIIMOHAILHOU MOCIIEI0BATECIbHO-
nx

fo(X)=——.

nx< +1

CTH
2.Haiitu 001acti cX0qUMOCTH (QYHKIIMOHAIBHBIX PSI/IOB:

0 1 0
Zzncosx ; Zﬁ

a) n=1 6) n=1

3.Jloka3aTh, 4TO PSAABI CXOASITCS PAaBHOMEPHO B YKa3aHHBIX IPOMEKYTKaX:




= sinnx ] = X"
2 ; . (—o0, + 0); 5 gn\/ﬁ’

[-11].

KonTpoabHasi padora 5 (pazaennl 7u 8)

Bapuanm 1.
1.Haiiti 06:1acTii CXOAMMOCTH CTETICHHBIX PSIJIOB:
2" x" > (x—2)"
200 g Grdn

a) n=1
2 Pa3JIO)KI/ITB q)YHKI_II/II/I B CTCIICHHBIC pHI[bI 10 CTCIICHAM X, I/ICHOHB3y51 HN3BCCTHBIC pa3JIO)KeHI/ISI

aJieMeHTapHbIX (pyHKuMi. Haiitu paanyc cXoaMMOCTH MOIYyYEHHOTO psijia

1
f(X)=———"——
) x> —3x+2

a) f(x) = xIn(L+ x?);

3.Paznoxwuts B pag Oypbe QyHKINIO

f(0 0, —-m<x<0,
X) =
x?, 0<x<nr.

Bapuanm 2.
1.Haifti 061acTil CXOAMMOCTH CTETICHHBIX PSIJIOB:

LA JCES Vi
a) n=1 nﬂ , 6) n=1 \/;

2.PaznoxuTe q)YHKIII/II/I B CTCIICHHBIC PAJABI [0 CTCIICHAM X, UCIIOJIB3Ys U3BCCTHBIC PA3JIOKCHUA

arieMeHTapHbIX (pyHkuui. Haiitu paanyc cXoIuMOCTH MOIY4YEHHOTO psijia

x2
F(¥)=—— f(X)=— .
a) 1-x* g 2x? +5x=3
3.Pa3znoxuts B psig @ypbe QYHKIHIO
f(X)_{—sinx, -1 <Xx<0,
X, 0<x<ur.

Bapuanm 3.
1.HaiiTi 06:1aCTH CXOAMMOCTH CTETICHHBIX PSJIOB:

Soam  Sea
n-1 !

a) n=1 3 \/ﬁ 6) (n +l)

2 PaSJ'IO)KI/ITI) q)YHKIII/II/I B CTCIICHHBIC pH)II)I 10 CTCIICHSIM X, I/ICHOJ'IBSYS[ N3BCCTHBIC pa3.]'IO)I(eHI/I$I

arieMeHTapHbIX pyHKkuui. Haiftu paanyc cXoIMMOCTH MOJIYyYEHHOTO psjia

1
f(xX)=———.
9 x? —5X+6

a) f(x)=xsin?x; 6)



3.Pa3noxuts B psag @ypee GyHKIHH

0, —m<x<0,
f(x)={. i
sinx, 0<x<u.

Bapuanm 4.
1.Haiftu 061acTil CXOAMMOCTH CTETICHHBIX PSIJIOB:
i(n!)zx” . Z(n_ﬂjx
a) w1 (@) ' ) min N .
2.Pa3noxuth (hyHKIIMU B CTETICHHBIC PSAIBI IO CTETICHSM X, UCTIOJNB3YS U3BECTHBIC PA3TIOKEHUS

aiieMeHTapHbIX (pyHKkuui. Haiftu paanyc cXoIMMOCTH MOYy4EHHOTO psijia:

1

e f() =
e, ) X% +5x—6

a) f(x)=x

3.Paznoxwuts B pag Oypee QyHKINIO
—-X, —m<x<0,
f0)={x2

T

, 0<x<m.

SAJAHUA U1 ©HTOTI'OBOI'O KOHTPOJIA
KonTtpoubnas pabora Nel (YerBepThlii cemecTp).

Bapuanm nepeuwiii

1.HaiiTu 1 mocTpouTs 0651aCTh ONpeeaeHHs] PYHKINH

z=3/x+y +arccosfy).

2.Haiitu nonusle AuddepeHnnaisl IEPBOro U BTOPOro MOpsIKOB (pyHKINUN

Z=+/2xy+Yy>.

3.MccienoBarh Ha JOKAIbHBIN SKCTPEMYM (DYHKIHIO Z=X2+Xy+2y>—3X-6y.
peMy y

5.BBIYnCINTS B MMPAMOYTOJIBHBIX KOOpAWHATAX UHTCTpAll

.[J‘ (X + 2y)dxdy,

— y2 —
D 110 o6mactu D, orpanmuenHoi maamsva Y — X 0 Y = Vx

6.BEraucIuTh HHTErpa, eciau o6macTs D — momykpyr (X—a)?+y’< a2, y>0.

[[ ydxdy,

D

7.Berauciuts uaTErpan mo obmactu D: 0<x<1, 0<y<2, x?<z<x.
'm xdxdydz,
T

8.BpIuKCINTh KpUBOJIMHEHHBINA HHTETPaJ MO KOOpIUHATAM



I ydx — x*dy
L
o guHun L:

x%,  0<x<],
—-x+2,1<x<?2

OT Hayayia KoopauHat 10 Touku M2; 0).

9.BbluncnuTh KpUBOJMHENHBIN UHTETPAJ IO JUIMHE AYyTH
~dr

LX=Y

1o npsamoit x-2y-4=0 ot touku M(0; —2) mo Touxku N(4; 0).

Bapuanm emopoii.

1.HaiiTu 1 nocTpouTh 00J1aCTh ONpeAeaeHUs PYHKIINH

z2=2""" 4+ /In(y +X).

2.Haiitu nonusie auddepeHnnaisl IEpBOro U BTOPOro MopsiKoB (pyHKINUN

SRS
Xy
3.MccnenoBath Ha NOKaTbHBIH SKecTpeMyM GyHKIMIO Z=Xy2-X2y?—xy3, x>0, y>0.
4.BeIYuCINTD B IPSMOYTOJIBHBIX KOOPIMHATAX WHTETPa
I I Xydxdy
D no obmactu D, orpannueHHoi muHUSAME X+2y=2, 2y-X=2.
5.BeraucauTe uHTErpan
'”- dxdy
—_— 2 —_—
Xy +1 eciu obnactb D orpannueHa TuHUSMU y=+1-x%, y=0.
6.BbruucnuTh HHTErpan
j j j (1— 2y)dxdydz
T mo obmactu 7. 0<x<3, 0<y<3—x, 0<z<1.

7.BpIMCINTS KPUBOJIMHENHBIN HHTETPAJI 110 KOOPANHATAM

I xdx + ydy
L

y_{ex, -1<x<0,

0 TUHUU L 0=x=<2 ot toukn M(-1; e!) no Toukm N(2; 1).
8.Haiitu ¢pynkmro W(X, y) mo e€ momHomy auddepeHnnany
dw=>6xy%dx-+(6x2y+3y?)dy.

9.BbluncnuTh KpUBOJUHENHBIN UHTETPAJ IO JUIMHE AyTH



j x* + y2dl
L

10 TIEPBOl YETBEPTH OKPYKHOCTH X=ICOSt, y=rsint.

Bapuanm mpemuii.

1.Haiiti 1 mocTpouTh 00J1acTh onpeaesieHust PyHKITUN

z=4y—(x-172.

2.Haiitu nonusie auddepeHnnaisl IEPBOro U BTOPOro MOpsIKoB (pyHKINUN
z=¢e".
3.MccnenoBarh Ha TOKANBHBIH SKCTPEMYM QYHKIHMIO Z=2X2+Xy—y?—X—3y.
4.BBIYUCIIATE B IPSMOYTOJIBHBIX KOOPIMHATAX WHTETpal

H(x2 +y?)dxdy

D no obiactu D, orpanndenHoit muausmu y=X, X+y=2, y=0.
5.BBIUHCINTD UHTETpAI

y
arctg = dxdy

D X B TIOJISIPHBIX KOOpAMHATaX MO obnacti D, orpaHMyYeHHO# MOTyOKPYKHOCTBIO

x*+y?=1 ¥ ochio opauHaT, x > 0.

6.BpruncnuTh MHTErpas
m ydxdydz
:

7.BorurcnuTh KpUBOJUHENHBIN HHTETpall

no obmactu D: 0<x<2, 0<y<1, y?<z<y.

x+1 -1<x<0,
jxdy y= 1—5, 0<x<3
L 10 KOOpJIMHATaM 10 JINHUU 3
ot rouku M(—1; 0) mo Touku N(3; 0).
8.Haiitu dpyukuuo W(X, y) 1o e€ moaHoMy auddepeHimany
dw=2xdx+cosydy.
9.BpIuncanTh KPUBOJIMHENHBIN HHTETPAJI 110 JJINHE JYTH

[ ya gLy i [L%j

L 10 Hapa60ﬂe 3 OT Ha4YaJla KOOpAHUHAT 10 TOYKH

Bapuanm uemeepmutit.

1.HaiiT 1 mocTpouTh 0671acTh onpeeneHus GyHKmu z=arctg(y—x°).

2.Haittu onusle auddepeHIuas IepBoro 1 BTOPOTo TOPAAKoB GyHKImE Z=Sin?(Xy).
3.HMccnenoBaTh Ha JTOKATbHBIA SKCTPEMyM GYHKIHIO Z=X>+6Xy+Yy*—2%—38y.

4.BpIuucInUTh B IPSIMOYTOJIBHBIX KOOPJAMHATaX MHTETpall



H (2x + y)dxdy

D 1o o6nactu D, orpaHuueHHOM THHEAME X=)?, x=1.
5.BbIYucauTh UHTErpall

H (x? + y?)dxdy

D B TOJSIPHBIX KOOpAMHATax 1o objactu D, orpaHnmueHHON OKPYKHOCTBIO
x*+(y+2)?=4.

6.BbrunciauThs uHTErpa
j j j (1— 2z)dxdydz
T mo obmactu D: 0<x<2, 0<y<1, 0<z<2-x.

7.BbIY4ucianTh KPUBOJIUHEHHBIA HHTETPAJT

2x3, 0<x<1,
Iydx y=

L 10 KOOPJMHATAM 10 JIUHUH —X+3,1<x<3
oT Hayayia KoopauHar 10 Touku M(3: 0).
8.Haiitu ¢pynkimro W(X, y) mo e€ nmomHomy auddepeHuuany
dw=-sinxdx+2ydy.
9.BbluncnuTh KpUBOJMHENHBINA UHTETpAJl IO JUIMHE AYTH
dl
J. X+y

L

1o npsaMoit x—+2=0 ot Touku M(2; 4) mo Touku N(1; 3).

Kontpoabsnas padora Ne 2 (IIsaTelii cemecTp)

Bapuanm nepeutil.

n
i )
3"
1. Haiiti cymmy psima =1
2. UcenemoBarh Ha CXOAUMOCTD PSJIBL:
i3n+5_ in—l_ i_”_ i 2n-3Y"
2n+1 I 3n+5)

3 1
a) n=1M —4n 5) n=1 8) n=1 n: 3) n=1

3. Haiiti 065acTh CXOAUMOCTH psifa

0 Xn
Zil—x“l

4. UccnenoBathb psif

i X

n:]_n + 2n

n

Ha oTpe3ke [—1, 1] Ha paBHOMEPHYIO CXOAUMOCTb.

5. Haiitu paguyc cXoauMoCTH psija



2 (n+1)x"
nzzll (2n+1)

6. Harucars pasznoxkenune pynkiun f(X)=arctgx B psm Makiiopena.

Bapuanm emopoii.

1. Haiitu cymmy psiza
i 1
an(n+1) '

2. UccnenoBaTh Ha CXOUMOCTD PSIIBIL:

2n - - 3n+1 - 1
Senss  YEOE Sy -
a) n=1 g) n=1 M- 6) n=1 2) n=1in N
3. Haiitu 0651acTh CXOAMMOCTH psija
n

i X% +nx

n=1 n
4. UccnenoBath ps

i COS NX

n!
n=1 B IIPOMEXKYTKE (—00, +00) Ha PABHOMEPHYIO CXOJUMOCTb.

5. Haittu nHTEpBaN CXOAMMOCTH psia

(x+2)"
Z;I. 3n+1 '
n

6. HaiiTi mepBble nsTh wieHoB pasioxkenus ¢pynxmun f(X)=In(x?+1) B psx Maknopena.

Bapuanm mpemuii.

1. Haiitu cymmy psaa
i 1
= (@n-1(2n-1)

2. ccnenoBaTh Ha CXOJUMOCTb PSI/IbI:

© n?+5n-1 w( 2n jn = 2 © pt
Cl) ,;_ I’l2+7 ’ 6)’2 31’1—1 ’6‘) ;\/E+n’ 3) n:15n.

3. Haiit 005acTh CXOIUMOCTH psifia




o0 Xn
Z_

n:ll+ X2n

4. UccnenoBaTh B IpoMEXYTKe (—o0, 0] psg

0 nx

5. Haittu paguyc CXOIMMOCTH psifa
i 37 2 o 2
n=1

6. Haiitu pasnoxenue ¢pyukimu f(X)=cos3x B psa Makiopena.

Ha paBHOMCPHYIO CXOAUMOCTbD.

Bapuanm yemeepmeutii.

1. Haiitu cymmy psiga

- 1
;(3n ~2)(3n+1)

2. UccnenoBaTh Ha CXOJUMOCTD PSIZIbL:

i 2-n, inz L intg z. i(arcsin ljn
a) n:ln + 5’ 6) n=1 I’l3 +1 6) n=1 3” ’ 2) n=1 n

3. Haiitu 06actb cX0AMMOCTH psifia

) X n
£(2x+1j '

4. UccnenoBath psij

i cos® nx
x3+1
n=1 B IIPOMEXYTKE (—00, +00) Ha PABHOMEPHYIO CXOJIUMOCTb.

5. Haiitu paguyc cXoauMOCTH psija

n
an+1(2
6. Haiitu nepBble msiTh wiieHOB pa3nokenus pynkiuu f(X)=ctgx B psa Telinopa mo creneHsm
T

X——.

2

TecTsl MO pasaeny

«IuddepeHnuaibHoe HCUUCTeHHEe (PYHKIMIA MHOTUX NepPeMEHHbIX»



1. OnpenenuTsh BUJ MHOKECTB
a) D={(x,y)| x*+y*<1, y-x>0}; 6) D={(xy)| e*<y<-x*+2):
OTBeTHI:

1) o6a MHOXKeCTBa OTKPBIThIE U OIpaHUYEHHbIE; 2) 00a MHOXKECTBA 3aMKHYTbI€ U OTPaHUYEH-
HbIC; [3)] MHOXKECTBO @) OTKPBITOE U OTPAHUUYEHHOE, MHOXKECTBO 6) OIrpaHUYCHHOE, HO HEOT-
KPBITOE U HE3aMKHYTO€; 4) MHOXECTBO @) OTKPBITOE M OIpPaHHMYEHHOE, MHOXKECTBO 0) 3aMKHY-
TO€ U HEOTPAaHWYECHHOE; 5) 00a MHOXKECTBA 3aMKHYTHIC M HEOrpaHUUYCHHbIE; 6) 00a MHOXECTBa
OTKPBITbIE U HEOTPAaHUUYECHHBIE.

_ I\ y2
2. Haiitu obnacTs onpeaeneHus QyHKIUN z=Inyy-x=.

2 .
Otsetsi: 1) y>x% 2) y#x%; 3) x>0, y>0; 4) VY ~X >0, [5)] y >x%; 6)VxeR, y>0.

2 2
im =
3. Ilpenen R paBeH:
Oteetsl: 1) o0; 2) 1; 3) ne cymectByert; [4)] 0.
2,,2
R
x*+y?

4. Ilpenen pyHKIMH B Touke (0; 0) paBeH:
1) ;2)0; 3)5; [4)] He cyliecTByeT.

x> +y°
= X4y4

5. IloBTOpHBIE NpEaEIbl PYHKIUH B Touke (0; 0) paBHBI:

OtBetbl: 1)0 u o] [2)] oo 1 o©; 3)0 u 1; 4)2 u 2.

z=(x*+y?)sin———
6. Ilpenen pyHkuu X*+Y" B rouke (o0; ©) paBeH:
Otsersl: 1) He cymectByet; 2) 0; [3)] 1; 4) .

7=—"—

7. IloBTOpHBIE Mpeebl GYHKINUU X+Y B rouke (0;0) paBHBL:
Oteersl: [1)]0 u 1; 2)2 u -3; 3)0 u o, 4) 0 u .
8. UacTHEIE IPOM3BOIHBIE TEepBOTO Topsiaka GyHkmun z=tg(x?+y) B Touke (0; /) paBHBI:
OtBeTsI:

D] 2,(0;7) =0, z{(0;7) =1, 2) 2,(0;7)=1 z,(0;7)=0;

2,(0;7)=0, z,(0;7)=0; z,0;7)=1 z,(0;7x)=1

3) 4)
9. Haittu muddepenmman nepsoro nopsaka GyHKun z=ysinX — xX>+y> B touke (0; 1):
OTBeTHI:

1) dz(0;1)=5dx+2dy; 2) dz(0;1)=dx+dy;

[3)] dz(0;1)=dx+3dy; 4) dz(0;1)=dx—dy.



10. Haiitu muddepeniman Broporo mopsaka Gy z=xy+xsiny B rouke (0;0):
OTBeTHI:
1) d?z(0;0)=dx?+2dxdy+dy?; [2)] d’z(0;0)=2dxdy;
3) d?z(0;0)=2dx>—dy?; 4) d?z(0;0)=0.
11. Haittu nuddepennman nepporo nopsaka pyukuua z=x' B touke (e; 1):
OTBeTHI:
[1)] dz(e;1)=dx+edy; 2) dz(e;1)=7dx+dy;
3) dz(e;1)=dx+dy; 4) dz(e;1)=edx—dy;

Z” y o
12. CMemmanHas npous3BogHas % (GyHKIHH Z=COS*(X+Y) B TOUKe 2 paBHa:

OTBETHI:

z;'y(O;zj z;y(o;f) z;y(o;fj zgy(o;fj
[1)] 2) =2: 2 2) =1; 3) 2)=_3: 4 2) =3,

13. CmemanHast mpou3BOIHASA Z:y byukun z=xyln(xy) pasHa:

OTBeTHI:

1) I-In(xy); 2) xy; 3) y+In(xy); [4)] 2+In(xy).

14. Tlpoussoanas HesBHOH GyHKuuu y = y(x), onpenenenHoi ypapHenueMm In(x*+y?)=a, pasna:

OTBETHI:

' X . ' X y ’ y

= - . ' = —

X ! yx_

Ty Y g TR g T ey

15. YacTHas mpou3BojaHas MO X HesABHOM (yHkimu 2z=Zz(Xy), ONpeaeseHHON ypaBHEHHEM
X2+22+x%+y® =0, papHa:

OTBeTHI:

o ZH2X, Z;:_Z+2y; 172X, 2 = 2y
L] =~ x+2z° 2 2-2y 3y " x+27 g z+2y

!’ !

16. HaliTu cymma 4acTHBIX IPOU3BOJIHBIX Lo 2y ¢ynkmun z=x% B Touxe (1; 1) paBHa:
OtBeTsI:
1
1) 3 2) 2 3)1 [4)] 2
17. dynkmus  7=x2+y?-2X—2y UMeeT MHHUMYM B TOUKE:
Otsers: 1) ((152); 2) (0;-1); [3)] (1;1); 4) (-10).
18. dynkmus  7=—X>-y?+4x+2y—1 uMeeT MaKCUMyM B TOUKe:
OTtBeTsI:

) (1;2); [2)] (2;1); 3) (0;2); 4) He uMeeT MakCUMyMa.



19. CranmonapHasi Touka QyHKIIUH y UMEET CIIEAYIOLIUE KOOPAUHATHI:
OTBeTHI:

[D] (1:-1); 2) (2,2); 3) (-1, 1); 4) (-1, 2).

20. dyHKIMA Z=Xy HMEeT:

OTBeTHI:

1) ogny Touky makcumyma (0; 0);

2) ogny Touky muaumyma (0; 0);

3) 6ecKOHEYHOE MHOKECTBO TOYEK IKCTPEMyMa;

[4)] HE UMeeT TOYEK IKCTPEMyMa.

y

2 2
21. Dxcrpemym pyHKImH £ = ez (x"+y) paBeH:

OTBETHI:
1) 4; 2) 4e%; [3)] 2¢%; 4) 6é.

22. Tlpu kakux 3HaueHUAX au b dynxmms z=x>+y>-2ax—2by+7 uMeeT MUHMMYM B Touke (a;

b)?

OTBeThI:

1) mpu cemu 3Ha4YeHUSIX a U Db;
[2)] mpu TrOOBIX 3HAYEHHUSAX a U D;
3) mpu 3HayeHusx a =1, b=2;

4) HU TP KaKUX 3HAYEHHUIX a U D.
~ N yz

z
x* +y*

23. Ilpenen ¢pyHKIMH B TOUKE (o0; 00) paBeH:

OTBeTHI:

1) 0; 2)41; 3) «; [4)] He cymecTByeT.

24. dynkiMsa Z=X°+y?-2X-6y TIpH ycaoBUM Y-X=0 HMeeT yCIOBHBIH SKCTPEMYM B TOUKE:
OTBeTHI:

[D] (2:2); 2) (1;2); 3) (0;3); 4) (2;3).

25. OyHKUUA Z=X3—y IIpY YCIOBUHU y—x2=O MMEET CTAallMOHAPHBIE TOUKHU:
OTBETHI:

11

Z-ﬂj
1) (0:0) w (2:2); 2) (-133) m (0; 5); 3)[ 3’9j n (15 1) [4)] (0;0) n (3’9

sin(x—a’y) _
xN>00 X+ ay

1?7
26. IIpy kakux 3HaYEHUSAX @ BEPHO PABEHCTBO

OTBETHI:



Da=1wuna=2;[2)] a=0ua=-1;, 3) a=1 u a=-2; 4) He CylIeCTBYeT TAKOr0 3HaYe-
HUA a.

z=4x*+y-1+In(x*+3)’ y
27. Ilpn xakux 3HAYCHHSIX 7 QYHKIUS y ( 3) ompenesieHa Ha Bceu
IJIOCKOCTH?

OTtBeTHI:

1) ®yHkuMs He onpezesieHa HU IIPU KaKOM 3HAUE€HUU 7
2) TIpu YETHOM 71,

[3)] mpu HEUETHOM 7,

4) npu mob6om neN.

28. Oynkuus z = f (X; y), umerommas B Touke Mo(xo;y0) 00e yacTHbIE IPOU3BOIHBIC MIEPBOTO MO~
psiaKa:

OTBeTHI:

1) HenpepsiBHA B TOuke Mo;

2) nuddepenuupyema B Touke Mo,

3) He MmoxeT ObITh AuddepeHnupyemon B Touke Mo;

[4)] MoxeT ObITh Kak AudepeHnnpyeMoii, Tak u He nuddepeHupyemoii B Touke Mo.
29. ©yukiwms T (X;y), wis koropoir Mo(xo;y0) ABISIETCS TOYKON pa3phiBa:
OTBeTHI:

1) umeet B Touke Mo(xo;y0) 00 YacTHBIC MPOU3BOIHBIE IEPBOTO TMOPSIKA;

[2)] MmoxeT umeTh B Touke Mo(x0;y0) 00€ YaCTHBIC TIPOU3BOIHBIC IEPBOTO MOPSIIIKA;
3) He UMeeT HH OJTHOM YacTHOM MPOU3BOIHOM B Touke Mo(x0;)0);

4) nudpdepennupyema B Touke Mo(xo;)0).

30. Kakue u3 cneayrommx TeopeM BepHbIe?

Teopema 1. Ecnu ¢pyuxmust f (X; y) auddepennupyema B Touke (xo;)0), TO OHA HEMPEPHIBHA B
ATOM TOYKE.

Teopema 2. Eciu ¢pynkimst f (X; y) HempepsiBHa B Touke (xo0;)0), TO oHa auddepeHimpyema B
JTOU TOYKE.

Teopema 3. Eciiu pynkuus f (X; y) we nuddeperumupyema B Touke (xo0;)0), TO OHA HE SIBIACTCS
HEIPEPBIBHON B 3TOM TOYKE.

Teopema 4. Eciu  (xo;)0) — Touka paspeiBa pyskiuu f (X; ), To oHa He muddepeHupyema B
JTOU TOYKE.

OTBETHI:

1) mepBasi 1 BTOpasi TEOPEMBI BEPHBIE;

2) Bce TeopeMbl BEpHBIE;

3) BTOpast U TPETh TEOPEMBbI BEPHBIE;

4) BTOpas U 4eTBEPTasi TEOPEMBI BEPHBIE;
[5)] mepBast u yeTBepTast TEOPEMBI BEPHBIE;

6) Bce TeOpeMbl HEBEPHBIE.



31. Kakue u3 cneayonmx TeopeM BepHbIe?

Teopema 1. Ecu pynkuus f (X; y) umeer B Touke Mo(xo, yo) 00€ YyaCTHBIC MPOU3BOIHBIC TIEP-
BOTO MOpsiKa, TO OHA AuddepeHurpyema B 3TON TOUKeE.

Teopema 2. Eciu ¢pyukims f (X; y) muddepenuupyema B Touke Mo, TO OHa KMEET B 3TOM TOY-
Ke 00€ YacTHBIC MPOU3BO/IHBIC MIEPBOTO MOPSIKA.

Teopema 3. Eciu pynkuus f (X; y) He muddepennupyema B Touke Mo, TO OHA HE HMEET B ITOU
TOYKE HU OJTHOM YaCTHOW MPOU3BOIHOM.

Teopema 4. Ecau pyukuus f (X; y) He mMeeT B Touke Mo HHM OJHOM YaCTHOW MPOM3BOIHOMN
MIEPBOTO MOPSIKA, TO OHA He AuddepeHIrpyeMa B ITOH TOUKE.

OTtBeTHI:

1) nepBast ¥ TpETbsl TEOPEMBI BEPHBIE;

[2)] BTOpas u yeTBepTast TEOPEMBI BEPHBIE;
3) mepBasi u BTOpasi TEOPEMBbI BEPHBIE;

4) nepBas ¥ YeTBEpTasi TCOPEMbI BEPHBIE;
5) BTOpas ¥ TPEThsl TECOPEMBI BEPHEIE;

6) TpeThs U YeTBEPTasi TEOPEMBI BEpHBIE.
32. Kakue u3 cneayronmx TeOpeM BepHbIe?

Teopema 1. Ecniu dyukiust f(X; y) HenpepsiBHA B Touke Mo(xo, )0), TO OHA HENPEPBHIBHA B 3TOM
TOYKE MO KaXJ0i NEPEMEHHOUN B OTACIBHOCTH.

Teopema 2. Ecnu ¢ynkius f (X; y) He siBisiercst HenpepbIBHOI B Touke Mo 10 KaKIoi mepe-
MEHHOH B OT/EJIBHOCTH, TO OHA HE SIBJISETCS HEIPEPBIBHON B 3TOM TOUKE.

Teopema 3. Ecnu dynkuus f (X; y) HempepsiBHa B Touke Mo MO KaXI0i MEpPEMEHHON B OT-
JIETbHOCTH, TO OHA HETIPEPHIBHA B 3TOM TOUKE.

Teopema 4. Ecnu dyukims f (X; Y) He sBisieTcst HenpepbiBHOM B Touke Mo(xo, o), TO OHA HE
SBJISICTCS] HEMPEPBIBHA B 3TOM TOYKE MO KAXJ0M NEPEMEHHOM B OTACIIBHOCTH.

OTBeThI:

1) Bce TeopeMbl BEpHBIE;

2) mepBas 1 4YeTBEPTask TEOPEMbI BEPHbIE;
3) nepBas U TPEThs TEOPEMBI BEPHBIE;

4) BTOpas U 4eTBEpTasi TEOPEMBI BEPHEIE;
5) Bce TeopeMbl HE BEPHBIE;

[6)] mepBasi u BTOpas.

33. Kakue u3 cieiyrommx TeopeM BepHbIe?

Teopema 1. Ecu ¢pynkmust f (X; y) nuddepennupyema B Touke Mo(xo, yo) ¥ HE UMEET IKCTPE-
MyMa B 9TOM TOYKE, TO 00€ €€ YacTHBIC MPOU3BOIHBIC IIEPBOTO MOPSJIKA B TOUKe Mo OTIIMYHBI OT
HYJIIA.

Teopema 2. Ecnu 06e yacTHbIE IPOU3BOAHBIE TIEPBOTO MopsiaKa auddepeHuupyemoit GpyHkunn
f (X; ¥) B Touke Mo(xo, y0) OTIIMYHBI OT HYJIS, TO OHA HE UMEET IKCTPEMyMa B ITOM TOUKE.



Teopema 3. Eciu pyukuus f (X; y) auddepenumpyema B Touke Mo(xo, yo) u 0bOe e€ gacTHbIE
IIPOU3BOHBIEC IIEPBOTO MOPAIAKA B 3TOM TOYKE PaBHBI HYJIO, TO OHA UMEET B TOUKe Mo dKCTpe-
MYM.

Teopema 4. Eciu dynkius f (X; y) nuddepenuupyema B Touke Mo(xo, yo) ¥ MMEET B 3TOU
TOYKE KCTPEMYM, TO 00€ €€ JacTHbIC MPOU3BOIHBIC MIEPBOTO MOPsAKAa B TOYKe Mo paBHBI HY-
JIEO.

OTBeTHI:
1) nepBast ¥ TPEThsI TEOPEMBI BEPHBIE;
[2)] BTOpas u yeTBepTasi TEOPEMbI BEPHBIC;
3) Bce TeOpEMBI BEPHBIE;
4) BTOpas U TPETh TEOPEMBI BEPHBIE;
5) Bce TeopeMbl HEBEPHBIE;

6) epBas U 4YeTBepTasi TEOPEMbl BEPHBIE.

TecThl 0 pa3aeny

«MHTerpanbHoe ucuncjieHue GyHKIHii MHOTHX IepeMeHHbIX»

[] 2+ cosxy)dxay,
1. He BBIUMCIIASA, OLIEHUTH BeM4uHy uHTerpana | = D riue
D={(x,y)[0=x<y<4}.
OTBeTHI:

1)16<1<48; 2)4<1<12; [3)]8<1<24; 43<1<0.

x2+y

| = ”sin ——dxdy
2x2 + y4 +5
2. He BBIYUCIIAA, OLICHUTH BCINYNHY HHTCrpajia D , rac
D={(x,y)X*+y*<16, y>0}.
OTBETHI:

1)-16<1<16; 2) 4n<I<4m 3)-8<1<8; [4)] 8rn<I<8m

I :”(cos2 X +sin y)dxdy
D

3. He BBIYUCIIASL, OICHUTH BeJ’II/I‘H/IHy I/IHTeraHa , rac
D={(x,y)|4<x?+y*<16}.

OTBETHI:
[1)] 127 <1<24xm; 2)4n<I1<16m; 3)4n<I<m 4) 4<I1<16.
| = ﬂarctg(x+ y)dxdy
4. He BpluncnsAsd, OLEHUTh BEIWYMHY HMHTErpaia D , Trae

D={(x,y)|0=x<1, ~1<y<3}.
OTBETHL:
[1)] 2r<I1<2m; 2)0<I<m 3)-n<I<2m 4) -1<I<1.

5. Haiitu cpennee 3HaueHue pynkuuu f(X,y)=2x+y B obmactu D={(X,y)|0<x<1, 0<y<4}.



OTtBeTHI:

1)6; [2)]3; 3)1; 4)-3.

6. Haiitn cpennee 3HaueHne dynkupn f(X,y)=x? B o6mactu D={(X,y)|0<x<3, 1<y<2}.
OTBeTHI:

1)-6; [2)] 3; 3)6; 4)9.

7. Haiitu cpenuee 3uadenue Gynkuun f(X,y)=3x*-2y B obmactu D={(X,y)|1<x<4, 1<y<2!.
OTBeTHI:

1) 54; 2)160; 3)3; [4)]18.

8. Haiitu cpennee 3nauenue pynkuuu f(X,y)=x+xy B obmact D={(X,y)|0<x<1, 0<y<2}.
OTBeTHI:

1)1, [2]2; 3)3; 4)5.
” f (X, y)dxdy

9. Belpa3uTh ABOMHON mHTErpan D yepe3 MOBTOPHBIN, eciiu obiactb D orpa-
T
xX=—,
HudeHa quHuamMua x = 0, 2 y=sinx, y=0.
OTBeThI:
z z
2 sinx sinx 2 1 sinx
fox [fooydy;  Jdy[fooy)dx  [dx [ f(xy)dy;
[1)] 0 0 2) 0 O 3) 0 0 4)

1 T
Jdy[ £ (x yydx.
40 0

[] £ (x, y)dxdy

10. Boipasuth 1BOiiHOI uHTErpan D yepe3 MOBTOPHBIH, ecian obsnacte D orpa-
Hu4eHa JuHuSIMUA X = 3, Y =0, y:X2—4X.

OTBETHI:

0 4 3 0 3 0
Jay[ foayyax  Jax[fooydy;  Jax [Fooy)dy;
1) -4 0 2)0 -4 [3)] O x*—4x

4 0
j dx j f(x,y)dy.
4) 0 X% —4x

j j f (x, y)dxdy

11. Belpa3uth 1BOMHOM uHTerpan D 4yepe3 MOBTOPHBIN, eciu obmacte D orpa-
HIYeHa THHUAME X = 0, X=4-y°,

OTBETHI:



4 Ja—x 2 4-y? 2 4-y?
fdx [ f(x,y)dy; fdy [feoyyda  [dy [f(xy)dx;
1) 0 0 [2)] -2 0 3) 0 0

2 4
[y f(x, y)dx.
4H-2 0

[] £ (x, y)dxdy

12. Belpa3uth 1BOMHOM uHTerpan D yepe3 MOBTOPHBIN, eciu objacte D orpa-
HuyeHa imHusAMU x = 0, y=2x, y=6—x.

OTBETHI:
4 6-y
2 6-x 4 6-y dy | f(x,y)dx;
fox [foyydy; [y [f(xy)dx; ! {
[1] 0 2 20 0 3) 2

2 4
Jax] £ (x, y)dy.
)0 0

1 X
Jax] £(x, y)dy.
13. I3MeHUTH TIOPSIOK HHTErpupoBanus B uHterpase 0 0

OTBETHI:

11 11 11
Jay[ foayydx  [dx[ f(x y)dy; [dx]  (x,y)dy;
m° Y ° 90

y 1
j dx j f(x, y)dy.
fH1 o0

y

2 2
Jdy[ £ (xy)dx.
14. 3MeHWUTH IOPSIO0K MHTErpUupoBanus B uaterpane 0 0

OTBETHI:
0

0

2 1 dy| f(x,y)dx; 1 2x
Jay[ £ (xy)dx; £ { Jax [ £0xy)dy;
)0 0 2) 2 3)0 0

1 2
Jox [ £(x,y)dy.
[4) 0 2x

15. I3MeHUTh NOPSIIOK MHTETPUPOBAHUS B UHTETPAJIE



1 X
Jox [ £(x,y)dy.
0 2

X

OTBETHI:

1 y X 1 1 1
j dy j FOoy)d [y f(x, y)dx; Jox[ £ (x, y)dy;

)0 W 2) x* 0 30 0
1 Wy
Jdy [ f(x y)dx

[0 v

16. I3MeHUTH MOPSAI0OK UHTETPUPOBAHUS B UHTETpajie

s ¥y

Jdy [ f(xy)dx
0 0

OTBETHI:

2 8 2 8 2 x3
fox[fooy)dy;  Jax[fooydys x| (xy)dy;
)0 0 210 X 3)0 0
x 2
[dy[ £(x y)dy.
40 0
17. Hanmucatp uHTErpal
” f (x, y)dxdy
D

B TIOJIAIPHBIX KOOPJMHATAX B BHJIE TIOBTOPHOTO MHTerpana, ecin D={(X,y)|x*+y?<4, y>0}.

T 2 27 2
[d6] f(pcosh, psin O)pdp;  [dO] f(pcosd, psin 6) pdp;
[po o 2) 0 0

2 2r T 4
[pdp [ f(pcosd, psin6)de;  [do] f(pcosd, psin 6) pdp.
3)0 i 4)0 2

18. Hanncate nHTETpan

” f (X, y)dxdy
D

B TIOJIIPHBIX KOOPJMHATAX B BHJIE TIOBTOPHOTO MHTerpana, eciu D={(X,y)|x*+y?<2, y<0}.

V2 pu 2z 2
[ pdp| f(pcos, psin 6)do:; [d6 [ f(pcos, psin 6) pdp;
1) 0 0 [2)] T 0



2 T 2r 2
[ pdp| f(pcoso, psin 6)de; [d6] f(pcose, psin 6) pdp.
3) 0 0 4 = 0

19. Haniucatp uHTErpan

j j f (x, y)dxdy
D

B HOJAPHBIX KOOPAMHATaX B BHJE MOBTOPHOTO MHTerpama, ecam D={(X,y)|1<x?+y?<9, x>0,
y>0}.

T

2 1 3 Vs
[d6] f(pcos, psin 6) pdp; [do] f(pcos6, psin 6) pdo;

)0 0 2)0 0

3 2 27 3

[pdp| f(pcoso, psin0)do;  [do] f(pcosd, psin 6) pdp.
DIE: Hr 1

20. Hanucatp uHTErpa
” f (X, y)dxdy
D

B TIOJISPHBIX KOOPJAMHATAX B BUJIE TIOBTOPHOTO MHTerpana, ecimn D={(X,y)[x>+y’<r?, x>0} .

T r r 2r
[d6] f(pcosh, psin O)pdp;  [dp [ f(pcosd, psin 6) pdp;
1) 0 1 2) 0 V4

r

2

[d6] f (pcos, psin 6) pdp.
7 0

2

T

r 2

depj f (pcoséd, psin £)do;
3) 0 0 [4)]
21. Beruncauts mwiomaab GUrypsl, orpaHU4eHHON JTMHUAMU y=x2, y=x3.

OtBeTsI:
17, 12, 1
12" 216 917 @) 12]
22. Beraucauth momaab GUrypel, orpaHndeHHon tuausMu Y = 0, y=x, y=2-x.
2 1
OtBertsr: 1) 3’ 2)4; [3)]1; 4 E

23. BpIuucauTh mionaab GUrypel, orpaHMueHHON TUHUSIMH X = 1, X =4, X, y=0.



1
Ormsetst: 1) In(e +1); [2)]In4; 3) 3 4)5.
24. BBIYUCIHUTH IO (PUTYPBI, OTPAHUYEHHOMN JTUHUAMH Y = X, y=5x, X=1.

2
Otsersl: [1)]2; 2)1; 3) \/E; 4) 3

25. TpoiiHoii uHTETpa

Iﬂ f (x,y,z)dxdydz
T

BBIPA3UTh Yepe3 MOBTOPHBIN, ecii 00acTh 7 orpaHMuYeHa MIocKocTsiMu X +Yy +2z =1, x =0,

y=0, z=0 (x>0, y>0, 2>0).

OTBETHI:

1 1 1

dxjdyjf(x, y,z)dz;
)0 0 0

1 1-y 1-x

| dy jdx jf(x, y,z)dz;

3)0 0 0

1-x 1-x-y

Jl'dx J'dy If(x,y,z)dz;

[2)] 0 0 0
1 1-z 1-y

J'dz Idy jf(x,y,z)dx.

40 0 0

7.3 IlepeueHb KOMNETEHIHIT 1 HHAMKATOPOB UX JOCTHKEHHS, ONHCA-
HHE KPUTEPUEB OLCHMBAHUS KOMIICTEHIUI NPEACTABJISIOTCH B TadJuLe

Konx xomme- YPpOBHM OCBOEHUSI KOMIIETEHIIUN

TEHIUU, UH- ITponBunyTHI Bba3oBblii IToporossrii He ocBoenb! kOMIIETEH-
JIUKATOPBI 1145071
JOCTHIXKCHUS «OTIAYHOY «XOpOLIOY «YJIOBIIETBOPUTEIHHO» | «HEYJIOBIETBOPUTEILHON
KOMIICTCHIIMM «3a4YTEHO» «HE 3aYTECHOY
VYK-1, CBoOomHO OTBe"aeT | 3HAeT yIeOHBIH 3HaeT OCHOBHOI Ma- He 3naer y4ueOHbIi1 MaTe-

Ha BOIIPOCHI, CBO-
00/HO pernaer 3a-
Jlauu, HE 3aTPYIHS-
€TCsI C OTBETOM IIPH
BUIOM3MCHCHUH
3aaHui, MPaBUIIb-
HO 00OCHOBBIBAET
MPUHSATOE peIleHHE.

Marepuai. YMeer
MPABUIIBHO MTPUMeE-
HUTb TEOPHIO IIPU
BBIIIOJIHCHUN HpaK-
THYECKHX 3aJjaHul,
BJIageeT He0OXOIU-
MBbIMHA HpHeMaMI/I
BBIMOJIHEHHS TIPAK-
THYECKHX 3aJjaHul,
HO 3aTPYIHAETCS C
MpUMEHEHNEM 3Ha-
HHM, CBA3aHHBIX C
HOBBIMM HECTAH-

TepHUall, HO JIOMYCKaeT
HETO4YHOCTH, [Ipu BBI-
MOJHEHUU MPAKTHYE-

CKHUX 3aJlaHUi Jlomyc-

KaeT OLINOKH.

puain. He ymeer npa-
BWIBHO IPUMEHUTH TEO-
PHIO TP BBITIOJIHEHU U
MPaKTUYECKUX 3aJaHUM,
BIIa/IeeT HEOOXOIUMBIMH
MpYEMaMH BBIITOJTHEHUS
MPaKTUYECKUX 3aJaHUH.




JapTHBIMH 3a7ava-
MH. [I0Ka3bIBACT
JOJDKHBIA YPOBEHb

c(hOpMHUPOBaHHOCTH
KOMIIETCHLIMH.

VK-1.1 Brageer HaBeikaMu | YMeeET UCIIONB30- | 3HAET Kiaccuueckue | He 3HaeT yueOHBIH Mate-
HONCKa pCeIICHU BaTh OCHOBHBIE TeopeMbl Matemaru- | puan. He ymeer npa-
TEOPETUUECKUX U METO/IbI MaTEMa- YEeCKOro aHaln3a, BWJIBHO IPUMEHUTH TEO-
NPUKIAAHBIX 337189 | 1puecknx pac- AKCHOMATHUECKHE PHIO IPH BBINOTHEHHA
Ha OCHOBE 0a30BBIX CYKIEHHUIT B T€O- | METOIBI IOCTPOSHHS! MPaKTUYECKUX 3aJaHuil,
UIEH U METOJIOB . . BJIaJICET HEOOXOIUMBIMH

. pETUYECKUX UC- TEOPUU NEUCTBU-

MaTeMaTUKH; CH- MpUEMaMU BbIIIOJHEHUS
CTEMOM OCHOBHBIX CIICOBAHIAX 1 TEIBHBIX THCET; Me- MPaKTUYECKUX 3aaHuM
MATEMATHICCKIX JUISL peLIeHUS TOJXOJIOTUYECKUE
CTPYKTYD.. MPAKTUYECKUX OCHOBEBI MaTeMarTu-

3a7a4; aHAJIN3U- YECKUX AUCLUIIINH,

poBare U TBOpUYE- | HO JNOIYCKAaeT

CKU IPUMEHSATh OIITNOKH.

MaTeMaTU4eCKUe

METO/Ibl B HAYY-

HBIX UCCIIEI0BA-

HUSX.

IK-1.1. 3HaeT riry0oKo YMeeT npaBwIbHO | 3HAaeT OCHOBHOM Ma- He 3naet y4eOnblii Mate-
MIPOYHO Y4eOHBIH IIPUMEHUTD TEOPUIO | TEPHAIL, HO AolyckaeT | puain. He ymeer npa-
MaTepHall. IIPU BBIIOJIHEHUU HETOYHOCTH. [Ipu BbI- | BUJIBHO NPUMEHHUTH TEO-
Bnaneer pa3HOCTO- | NPAaKTUYECKUX 3a- MOJHEHUM MPAKTHYE- | PUIO IIPU BBHIIOJIHEHUH
POHHUMH HABBIKA- JIaHWi, BIaJeeT CKHUX 33JJaHUl JIOMyC- | MPaKTUYECKUX 3aJaHuM,
MU U IpHUeMaMu HE0OXOTUMBIMU KaeT OINOKHU BIIa/ieeT HEOOXOIUMBIMH
BBINIOJIHEHUA [IPaK- | IpUEMaMH BBINOJ- MIpUEMaMU BBIIIOJTHEHUS
THYECKHX 3aJJaHul, | HEHUs IIpaKkTuye- NPaKTUYECKUX 3aJaHUI
MOKa3bIBAET JIOJDK- | CKUX 3aJJaHUi, HO
HBIIl YpPOBEHb 3aTPyAHSIETCS C
c¢(hOpMUPOBAHHOCTH | IPUMEHEHUEM 3HA-

KOMIIETEHIIUH. HHUM, CBSI3aHHBIX C

HOBBIMH HECTaH-
JapTHBIMU 33]1a4a-
MH. TTOKa3bIBACT
JOJKHBIN ypOBEHB
c(hOpMHPOBaHHOCTH
KOMIIETEHIINH.

TIK -1.2 Brnaneer HaBeikaMu | YMeeT UCIIONB30- | 3HAET OCHOBHOM Ma- | He 3HaeT yueOHbIN MaTe-

MOKCKA PEIICHUS
TEOPETHUYECKUX H
MPHUKJIATHBIX 32134
Ha OCHOBE 0a30BBIX
HOEeH W METOIOB
MaTeMaTHKH, CH-
CTEMO# OCHOBHBIX
MaTeEMaTHYECKUX

CTPYKTYP.

BaTh OCHOBHBIE
METO/bI MaTEMa-
TUYECKUX pac-
CYKJIEHUH B T€O-
PETUYECKUX UC-
CJIEIOBAHUSX U
JUISL peLeHus
MIPAKTUYECKUX
3a/1a4, HO HE yMe-
€T aHAIN3UPOBaTh
U TBOPYECKHU
IIPUMEHSTh MaTe-

Tepuall, yHUBEP-
CaJIbHBIN XapakTep
3aKOHOB JIOTUKH Ma-
TEeMaTUYECKHUX pac-
CYKJIEHUH, HO HE
IMMOHUMAET TEXHOJIO-
TUHU IIOCTPOEHUS Ma-
TEeMaTUYECKHUX pac-
CY’KJIEHHUH B IIPO-
Iecce aHajan3a Ma-
TEMaTHUYECKUX T10-
HATUH, TONCKa U

puai. He ymeer mpa-
BUJIbHO IPUMEHUTH TEO-
PHIO TIPY BHITIOTHEHUHT
MPAKTHUUECKUX 3aJIaHUM,
BJaJieeT HEOOXOAMMBIMU
MpHEeMaMH BBITIOTHEHUS
MPaKTUYECKUX 3aJaHuM




MAaTHYCCKHUE MEC- J0Ka3aTcJIbCTBa
TOAbI B HAYYHbBIX TEOPEM.
HUCCICIOBAaHUAX.
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8. IlepeyeHb OCHOBHOM M JONOJHHUTEILHOM Y4e0HOI TUTEPaATypPhl, HEO0OX0AU-
MO 1JISl OCBOCHUSA TUCHMILIMHBI (MO1YJIA)

1. bepman A.®., Apamanosuy M.I'. Kparkuii Kypc MaTeMaTH4ecKoro aHaiausa. -
M.: JIans. 2009. -736 c.

2. Jemunosuy b.I1. COopHUK 3a7a4 U yHIpa)KHEHUN 110 MAaTEMaTUYECKOMY aHaIHU-
3y. —CI16: Jlans, 206. — 544 c..

3. 3opuu B.A. Maremaruueckuii ananu3. M.: Hayka, 4.l 1981, 4.1l 1984,




4. Hukonbckuii C.M. Kypc matemaruueckoro ananusa. T.1 u 1.11. M.: Hayka,
1972.

5.5CmupuoB B.J. Kypc Beiciieit marematuku. T.1 u T.11. M.: Hayka, 1965.

6. Tep-Kpuxopos A.M., ITabynnn M.U. Kypc matemaTuueckoro aHainusza. M.:
Hayxka, 1988.

7. @uxtenronsil I.M. Kypc nuddepeHnanbHOro 1 HHTETPaIbHOTO UCUNCICHUS
VYuebnuk B 3-x TT. T.1 9-¢ u3a. U3n-Bo «Jlauby, 2009.-608 c.

8. ®uxrtenroubll I'."M. Kypc auddepenimanbHOro 1 HHTErpajibHOIO0 UCUUCICHUS
Vuyebnuk B 3-x T1. T.2 9-¢ u3a. U3n-so «Jlaub», 2009.-800 c.

9. ®uxtenronsll .M. Kypc nuddepennnanbHoro 1 UHTErpagbHOTO UCUUCIICHUS
VuyebOnuk B 3-x TT. T.3 9-e¢ uza. U3n-so «JIauey, 2009.-656 ¢

10. Kepumos K.I'. Iuddepennmranbaoe u MHTErpaibHOE UCUUCTCHUE QYHKITUN
MHOTHUX NEPEMEHHBIX. YUeOHO€E MocoOue ISl OpraHru3alui MEeXCECCUOHHOM ca-
MOCTOSITEJIbHON paOOThI CTYICHTOB 3a0YHOT'0 OT/IEJIEHUSI MATEMAaTUYECKOToO U (hu-
3uueckoro QgaxkynbreroB. Maxaukana JI'TIY, 2006.

Ilepeuyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANUMOHHOM ceTH «UH-
TepPHEeT», HeOOXOAUMBIX /IS 0CBOEHUS TUCIHILIHHBI (MOITYJIs)
DJIEeKTPOHHBIE PeCypPChI:
1. ht tp://www.math.ru — maremaruyeckuii cait
2. ht_tp://window.edu.ru/window — wundopmannonnas cucrema «Exgunoe

OK-
HO JIOCTYTIa K 00pa30oBaTeIbHBIM pecypcam» ¢ OOMUPHON OMOIMOTEKON 10 OCHOBH
BIM pa3jieiiaM MaTEMaTHKU

3. ht _tp://www.exponenta.ru/ - o6pa3oBaTeabHbIN MaTEMAaTHUECKUI CaliT

8.4. Ilepeyenb nHGOPMAITHOHHBIX TEXHOJIOTHII M MPOrPAMMHOI0 00ecrevYeHus

s ocymiecTBieHns: 00pa3oBaTEeLHOTO MPOIecca MO TUCIUIUINHE HEOOXOAMMO
UCTIONb30BAaHUE CJICAYIOIIETO JUIICH3MOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOTO
IPOrPaMMHOTO 0OeCTIeueHHs], B TOM YKCJIe OTEUeCTBEHHOTO MPOU3BOJICTBA:

1. DOnexTpoHHass OuWOIMOTEKAa Kypca, KOHCHEKThI JICKIUW, 3adaHust JJist
MPAKTUYCCKUX 3aHATHH M CaMOCTOSITCIIBHOW PadOThI, BAPHAHTHI TECTOBBIX
3alaHuid JJI1 TPOBEPKH TEKYIMIUX M OCTATOYHBIX 3HAHUW CTYJIEHTOB,
BApUAHTHI 33JIaHUN JJIT TEKYIIETO W MPOMEXKYTOYHOTO KOHTPOJS 3HAHUI
00yJaroIxcs

2. KommbrorepHoe u MynbTUMEANITHOE 000PYI0BAaHNUE .

MeTtonuueckre peKOMEHIAlUU TT0 U3YYCHUIO TUCIIUTLIAHBI
Omneparnronnsie cuctemsl Windows 7, 10.

MS Office 2007/2010.

Apxuatopsl: WinRar, WinZip

AntuBupycHsble cpeactna: Kaspersky

[Iporpammbl i1t paboThl ¢ M300pakeHuem: AcrobatReader


http://www.math.ru/
http://www.math.ru/
http://window.edu.ru/window
http://window.edu.ru/window
http://www.exponenta.ru/
http://www.exponenta.ru/

[Tporpammel 1j1st paboTsl ¢ Internet u sanekrponnoi noutoii: Opera, Microsoft In-
ternet Explorer, Google chrome, Mazilla FireFox

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHHUILJIN-
HbI

Jlnst ocyniecTBiaeHUs: 0Opa30BaTeIbHOrO IpoLecca Mo AUCHUIUIMHE Heo0Xoauma
cleyIolas MaTepruaibHO-TEXHUYecKas 0a3a:
Jns npoBeneHUs JEKUMOHHBIX M MPAKTUYECKUX 3aHATUNA UMEIOTCA ayAUTOPHH,
OCHAIIIEHHBbIE BCEH HEOOXOIMMON MeOesbio 1 UHBEHTapeM. JIJisl OTIAEeNbHBIX 3aHs-
TUW ayIMTOPUU OCHAIICHBI
1. mpoekTopom,
2. HOYyTOyKOM
3. UHTEPAKTUBHBIM 3KPaHOM JIJIs1 IEMOHCTPALIMM CIAUJI0B H T.II.

10. METOANYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCSA 11O OCBO-
EHUIO JUCIHHUIIJIMHBI

JInst u3yueHus Kypca CTyIeHTaM He0O0XO0IMMO HCTIOIb30BaTh JECKIIMOHHBIN
MaTepua, yaeOHUKH U y4eOHbIC TOCOOUS U3 CIIHUCKA JIUTEPATYPhI, CTAThH U3
MePUOANYCCKUX M3JIaHUH, pecypchl HH(OOPMAIIMOHHO-
TEJICKOMMYHUKAlMOHHOU cetn « IHTEepHEeT
Kpome Toro, 1ieiecoo6pa3Ho UCIoab30BaTh CICAYIONINE METOANYECKUEC
MaTepHuabl:
BapuaHTbl KOHTPOJIBHBIX PAaOOT U TECTOB.
3agauu 71 NPAKTUYECKUX 3aHSATUM CAMOCTOSITEILHON pabOThI
PaznaTounblii MaTepual Uil TPAaKTUYECKUX 3aHATHU.
3agaHus A1 TPOMEKYTOYHOIO M TEKYIIIETO KOHTPOJIS 3HAaHUM CTYJIEHTOB.
DneKkTpoHHY0 0a3y JaHHBIX MO AUCIHUILIAHE.

o0k wWwNE

PabGouue TeTpaau CTyI€HTOB.

JIJ1sl TEOPETUYECKOTO M MPAKTHYECKOTO YCBOCHHUS TUCITUTIIIMHBI OOJIBIIOE
3HaYCHHUE UMEET CaMOCTOSTEIIbHAs padoTa CTYyACHTOB, KOTOPasi MOYKET OCY-
HICCTBIISTHCS CTYICHTAMU UHIWBUIyATHHO U TIOJI PYKOBOJICTBOM IPEIO/Ia-
BaTelIs.

CamocrosiTenpHas paboTa CTYJEHTOB, MPEyCMOTPEHHAs yI€OHBIM TUTAHOM
B 00beMe He MeHee 50-70% o0111ero KoaudecTBa 4acoB, HapaBjeHa Ha 00-
jee riy0oKoe YCBOCHHE H3ydaeMoro Kypca, pOpMHUPOBAHNE HABBIKOB HC-



CHeﬂOBaTeHLCKOﬁ pa6OTBI U OPUCHTUPOBAHUEC CTYACHTOB HAa YMCHUC IIPU-
MCHATH TCOPCTHUYCCKUC 3HAHM HA ITPAKTHUKC.

Ilocne uszyuenus meopemuueckoco Mamepuana cnyoeHm O0NHCEH:
- 3HaTh OCHOBHBIE AKCHOMBI M TEOPEMbl MAaTEMaTHYECKOTO
aHau3a.
- OBJIAJETh METOJAMH JI0KA3aTEIbCTB TEOPEM B MaTeMaTHye-
CKOM aHaJu3e.
1lo oxonuanuu npakmu4ecko2o Kypca cmyoenm 00NHCEeH:
- OBJAJETh OCHOBHBIMU METOJIaMH PEILICHHUS 3a]1ay.

J1J1st ycrenrHoro ocBoeHus y4eOHOoro Marepuania kypea «MaTtemaTudeckuit
aHau3» TPeOYIOTCS CUCTEMaTHYecKas paboTa 1o U3yUeHHUIO JISKIIUI U pEKOMEH-
JyeMOM JTUTEPATYPhI, PEIICHUIO TOMAITHUX 33/1a4 U JOMAIIHUX KOHTPOJIbHBIX pa-
00T, a TaKKe aKTUBHOE y4acThe B pab0Te MPaAKTUUECKUX 3aHSITHM.

[TokazarenemM OCBOCHHS MaTepHalia CIIy>KUT yCIICITHOE PelIeHue 3aad,
IpeaiaraéMbIX B Ja00OpaTOPHBIX paboTax, BHITOTHEHUE TOMAITHUX 3a/1aHHH,
ayJIUTOPHBIX CAMOCTOSITEIBHBIX U KOHTPOIBHBIX Pa0OOT.

B kadecTBe O1IEHOYHBIX CPEJICTB MPOTPAMMOM AUCIMUIUIMHBI TIPETyCMaTPH-
BaeTCA:

® TEKYIIUI KOHTPOJIb (ayUTOPHBIE KOHTPOJIbHBIC PAOOTHI, TOMAIITHHE 3a/1a-
HUSA).

® ITOrOBOM KOHTPOJIb (3a4eT WJIK SK3aMEH ).

Dopmbl meKyuje2o, NPOMeAHCYmMouHO20 U UNMO0208020 KOHMPOJIAL.
Texywuti KOHMpPOb:

- CamocTOATENbHBIE pa0OTHI

- UnnuBunyanbHbIC 3a1aHUS

- Onpoc CTyJE€HTOB

IIpomesicymounulit KOHMPOb:

- KonTposbHas pabota 1o kypcy

Hmozoswiti koumpons:

- DK3aMEH WJIM 3a4eT

11. CITIEOQUAJBHBIE YCJIOBUS 1JI UHBAJINJAOB U JIMI C OT'PA-
HUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

HOI[ crienrajJbHbIMHK YCIOBUSAMMA AJIA IMOJTYUCHUA 06p330BaHI/I}I O6y‘IaIOHII/IXCSI
C OI'paHUYCHHBIMH BO3MOXXHOCTAMHU 3O0POBLIA IMOHHMMAIOTCS YCJIOBHA 06quHH$I,



BOCIIUTAHUSI U PA3BUTUSA TaKUX CTYJICHTOB, BKJIIOYAIOIIME B CEOSl MCIOJIb30BAHUE
Ipu HEOOXOIMMOCTH aJaNTUPOBAHHBIX 00pa30BaTENbHBIX MPOrPaMM U METOJIOB
oOydYeHUs] U BOCIHUTAHUS, CHICIHAIBHBIX yUeOHHUKOB, Y4EOHBIX MOCOOMI U TUIaK-
TUYECKUX MaTEepUANIOB, CICHUATbHBIX TEXHUYECKUX CPEICTB OOYUYCHMS KOJUICK-
TUBHOTO M MHAMBHUYyaJIbHOTO TOJb30BaHUS, NMPEIOCTABICHUE YCIYT acCCHUCTEHTA
(TTOMOIIIHUKA), OKA3bIBAIOIIETO HEOOXOAUMYIO MTOMOIIb, TPOBEACHHUE TPYIIIOBBIX U
VHIMBHUIYaIbHBIX KOPPEKIIMOHHBIX 3aHATHI, 0OecTieueHre JOCTyIa B 3[aHHs By3a
U JIpyrue yciaoBusi, 0€3 KOTOPbIX HEBO3MOXHO WJIM 3aTPyJAHEHO OCBOCHHE 00pa3o-
BaTEJbHBIX MPOTPaMM O0YYaIOIIUXCS ¢ OIPAaHMYEHHBIMU BO3MOKHOCTSIMHU 3/10PO-
BbSI.

OOyueHue B paMKax yueOHON AUCIUIUITMHBI 00yYarouuXcsi C OrpaHUYEeHHBIMU
BO3MOXKHOCTSIMH 3/I0pPOBbsI OCYIIECTBIISIETCS C YYETOM OCOOEHHOCTEN MCUXO(PU3U-
YECKOTO Pa3BUTHA, UHAUBUIYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 370POBBS Ta-
KHX 00y4arouuxcsl.

OOyueHne No y4yeOHOM JUCHUIUIMHE O0YyYarolUMXCsl ¢ OTPaHUYEHHBIMU BO3-
MOKHOCTSIMH 37IOPOBBSI MOXKET OBITh OPraHM30BAHO KaK COBMECTHO C JPYTUMHU
00y4aroIUMHUCS, TaK U B OTJICIBHBIX TPyIIax.

B nensx qoctynmHOCTH 00y4YeHUS MO AUCIUILITHHE 00eCTIeYnBaCTCS:

1) anis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 37I0OPOBBSI TI0 3PEHUIO:

- HaJTu4ue ajJbTePHATUBHOW BepCHUU OPHUIMAIBLHOTO CaiiTa MHCTUTYTa B CETU
«HTepHeT™ M1 c1aboBUIAIINX;

- BeCb HEOOXOJIMMBIN VISl U3yUYEHUsI MaTepuall, COrJIacCHO yueOHOMY TUIaHy (B
TOM 4HCIie, 711 O0YyYaroIIMXCs M0 WHAMBUAYaJIbHBIM YYEOHBIM TUIaHAM) MPEo-
CTaBJIETCA B AJIEKTPOHOM BUJIE HA JTUCKE.

- UHANBUyalbHOE paBHOMEpPHOE ocBenleHrue He MeHee 300 srokc;

- MPUCYTCTBHE ACCHUCTEHTA, OKa3bIBAIOIIETO0 OOyyarolemMycs HEOOXOAUMYIO
MIOMOIIIb;

- obecriedeHre BO3MOKHOCTH BBIITyCKa aIbTEPHATUBHBIX (JOPMATOB MEYATHBIX
MaTepHuanoB (KpynHbIA WPUPT WK ayauodaiinisl);

- obecrieueHue 10CTyna oOy4aroIierocs, SBJISIFOLIETOCs CIENbIM U UCIOJIb3Y-
IOIIET0 CO0aKy-MPOBOHUKA, K 3JaHUI0 HHCTHTYTA.

2) Uit NI ¢ OTPAaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI 110 CIIYXY:

- HaTM4ue MUKPO(GOHOB U 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BaHUs (ayAMOKOJIOHKH);

3) mns Uil ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS, UMEIONTUX Hapy-
IICHUST OMOPHO-JABUTATENILHOTO amnmapara, MaTepuajbHO-TEXHUYECKHUE YCIOBUS
JIOJDKHBI 00€CTIeYnBaTh BO3MOKHOCTh O€CTIPENATCTBEHHOTO JIOCTyTa 00yJaronux-
csl B yueOHbIE TIOMEUICHUs, CTOJIOBbIE, TyaJleTHbIE U JAPYTrue MOMEILIECHUS OpTraHu-
3aIe, a TaKXKe MPeObIBAaHUS B YKA3aHHBIX IMOMEIIECHUAX (HAJTU4He MMaHIyCOB, TO-
py4HEH, paCIIMPEHHBIX IBEPHBIX MPOEMOB U APYTUX MPUCTIOCOOTICHUT).

[lepen HawamoMm OOy4EeHHS MOTYT MPOBOIUTHCS KOHCYJIHTATHBHBIC 3aHSTHS,
MO3BOJIAIOIINE CTYJEHTaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMH aTaNTHPOBATHCS K
y4eOHOMY MPOILECCY.



B  mpomecce  BemeHus ~— y4eOHOH — AWCHMIUIUHBI  MPOQECCOPCKO-
IPETOAaBaTeIbCKOMY COCTAaBy PEKOMEHAYETCSl HCIOJIb30BaHUE COLUATbHO-
AKTUBHBIX M PE(BICKCUBHBIX METOJIOB OOYYCHHS, TEXHOJIOTHI COIMOKYIHTYPHOU
peabmwimMTanuy ¢ TENIbI0 OKa3aHUsl MOMOINHM OOYYAIOIIMMCS C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMHU 37IOPOBbSI B YCTAHOBJICHUH TMTOJTHOIICHHBIX MEKIUYHOCTHBIX OT-
HOIIICHUHA C JPYTUMHU OOYYArOIIUXCS, CO3MaHUd KOM(OPTHOTO MCUXOIOTHIECKO-
ro KJIMMaTa B y4eOHOU TpyTIIIe.

Oco0eHHOCTH TPOBENECHUSI TEKYyIIed W MPOMEKYTOUYHOM aTTecTaluu 110
JTUCIMIUIMHE JJIs1 00yYalomuXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBS
YCTaHABIMBAIOTCA C YYETOM HHIUBUAYaJIbHBIX MCUXO(DHU3NUECKHX 0COOEHHOCTEH
(YycTHO, MICHPMEHHO Ha OyMmare, MICHhbMEHHO Ha KOMIIbIOTEPE, B POpME TecTHpOBa-
HUs U apyroe). [Ipu HE0OXOAMMOCTH TPEAOCTABIACTCS JIOMOJHUTEILHOE BPEMs
JUTSl IOJITOTOBKK OTBETA HA 3a4€Te MIIM DK3aMEHE.



AHHOTALIUSI PABOYEN TPOT'PAMMBI JUCIHUITIJIMHBI

(MOJIYJIS):

«I/I36paHHble BOIIPOCHI MATEMATHYIECCKOI'0O aHAJIN3A»

1. Hean ocBOeHUSI TUCUUILTHHBI (MOYJIf):
Ieabr0 0CBOCHUS AUCHUILIMHBI « MaTeMaTUYeCKUI aHAIU3» SBJISIOTCS:

dbopMHpoBaHUE 3HAHUI IO MAaTEMAaTUYECKOMY aHaJIU3y HEOO0XO1u-
MBIX ISl pEeLIEHUs 3a]1a4, BO3HUKAIOIINX B MPAKTHUECKOU JesATeb-
HOCTH;

— Pa3BUTUC JIOTHYCCKOT'O MBIIJICHUA U MaTEeMaTHYCCKOM KYJIBTYPHI;

(bopMI/IpOBaHI/IC HGO6X0,Z[HMOI‘O YPOBHA IIOATOTOBKHU JIA IIOHUMA-
HHUA JPYIUX MAaTCMATHYCCKHUX U ITPHUKIAJHBIX TUCIIHUILINH,

3ajgaun JUCIUILINHEI

M3y4YECHHE OCHOBHBIX ITOHATHI U METOJ0B MAaTEMATHYECKOTO aHAJIN-
3a;

(opMHpOBaHME HABBIKOB U YMEHUH pellIaTh TUIIOBBIE 337a41 U pa-
00TaTh CO CIELHAIBHON JIUTEPATypPOH;

YMEHHE UCIOJIB30BATh YMEHUE UCIIOIb30BaTh METOAbl MATEMATH-
YECKOTI'0 aHaJIU3a Ul PENIEHUS TEOPETUYECKUX U NPUKIAJIHBIX 3a-
J1a4y €CTECTBEHHOHAYYHBIX AUCLUILINH. .

2. MecTo TMCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl
Jucuunnuna «M30pannvie 60npocvl MamemMamuyecKko2o aHaiu3a» OTHOCUT-
csl K 4acTu, (opMUpyeMol y4acTHHKaMU 0Opa30BaTeIbHBIX OTHOIICHHI 00pa3o-

BATEJIBbHOU MPOTPAMMBI:

3. TpeOoBaHus K pe3yabTaTaM 0CBOECHHS TMCHHUIIHUHBI(MOTYJIS):
Komnerenuun odyyatomerocs, GopMupyeMble B pe3yJibTaTe OCBOCHUS AUCIUILIN-

Hel (Moaynsi) YK-1, TIK-1

Koa xomme-
HanmeHoBaHNe KOMIIETEHIINU

TEHIIUU

YK-1 — BJIaJICHUE OCHOBHBIMH MOJIOKEHUSIMU KIIACCHUECKUX Pa3/IeI0B
MaTeMaTUYeCKON HayKu, 0a30BBIMHU HICSIMU U METOJIaMU MaTeMa-
THUKHU, CACTEMON OCHOBHBIX MAaTEMAaTHUYECKUX CTPYKTYpP U aKCHOMa-
TUYECKUM METOIOM.

IK-1 — CITIOCOOHOCTH MOHUMATh YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIO-

THKH MaTEMAaTHYCCKUX paccymneHHﬁ, HUX IIPUMCHHUMOCTD B pa3jiny-
HBIX 00JIACTSAX YEI0BEYECKOM ACATCIIbHOCTH, POJIb U MCCTO MaTCMa-
TUKHU B CUCTEMC HAYK, 3BHAUYCHHC MaTeMaTU4YEeCKOM HAayKH AJIA pe-
MCHUA 3aaa4, BOSBHUKAIOIINWX B TCOPHUU U ITPAKTUKE.




B pesynbprate uzyuenus aucuuIuingebl «M30paHHbIe BOIPOCH MAaTEMATHUECKOTO
aHaJIM3a» CTYJAEHTHI TOJIKHBI:

3HATBH OCHOBBI TEOPUU JBOMHBIX U KPATHBIX MPEAENIOB, MU hepeHIINaIbHOTO U
UHTETPAIIBHOTO UCUMCICHUS (PYHKIIMIA MHOTHX MEPEMEHHBIX, YUCIOBBIX U (PYHK-
LIHOHAJIbHBIX PAJIOB;

YMerb IPUMEHATh METOAbI MATEMATHYECKOTO aHAIN3A JJIsl PEILICHHS TUIIOBBIX U
HECTAHJIAPTHBIX 3a]1a4 JUCLUUILIMH €CTECTBEHHOHAYYHOT O HAIIPABJICHMUS;

Baagers HaBbIKaMU NPUMEHEHUS METOA0B U (HEePEHIIMATBHOTO UCYUCIIEHUI
JUISL PEIICHUS IPUKIIAIHBIX U TEOPETUYECKUX 3a/1a4.

4, O0masi Tpya10eMKOCTh JUCIHUIIMHBI (MOAYJIs) COCTABJISIET 2 3a4eT-
Hble eTHHUIBI (72 yaca).

5. Cemectp: 7

OcHoBHBIE pa3e/ibl AUCHUILIHHBI (MOXYJIfA):

. [lonsiTHe QyHKIMHU MHOTHX [TEPEMEHHBIX.

. [Ipenen pyHKIMH IBYX EPEMEHHBIX.

. duddepenumansHoe ucurcienue GyHKIUA MHOTHX MTEPEMEHHBIX.
. MaTerpanbHoe ucunciieHne (PyHKIIMM MHOTUX IEPEMEHHBIX.

. HHcoBeIe psAIbI.

. OYHKIIMOHAJIbHBIE ITOCJIEIOBATEIBHOCTH U PSABIL.

. CTeneHHbIE PABI.

. Page1 @ypee.
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7. ®opMBI TEKYIIEr0 KOHTPOJISA YCIeBAeMOCTH U TPOMEKYTOYHOM aT-
TeCTallMM: 3a4eT.

8. ABToOp:

IMuxmunarosa M.M.



