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1. Illean ocBoeHMS AU CIMIIIMHBI

Hensmu aucuuminael  «MaTemaTHdecKuil aHalm3»  sBsioTcs  Llenmpro  ocBoeHHs
JUACHMIUIMHBL  «MaTeMaTuyeckuii aHainu3» SBIAETCS HW3YYEHHE OCHOB MAaTEMaTHUYECKOTO
aHanu3a, OOBEIUHSIONINX TEOPUIO IEUCTBUTEIBHOTO YUCIA, TEOPHIO TIPEIEIIOB, TEOPHUIO PSIOB,
muddepeHIManTbHOe U WHTETPAIbHOE HMCUYUCICHWE U MX HEMOCPEACTBEHHBIC MPHIOKECHUS, a
TaKke NMPUOOpeTEeHHe 3HAHWUN M YMEHHH B COOTBETCTBHHM C TOCYJIApPCTBEHHBIM CTaHIApTOM,
dbopMUpOBaHHE  MHPOBO33PEHHUS M pa3BUTHE CHOCOOHOCTH TMOHUMATh M NPHUMEHATH B
WCCIIEIOBATENILCKOW U MPUKJIATHON JESTEIbHOCTA COBPEMEHHBIM MAaTEMaTUYECKUH ammapar.

2. Mecto aucuunimabl B cTpykrype OIl 6akanaBspuara

HucimmmHa  «MaTeMaTudyeckuii  aHaiu3»  OTHOCUTCS K
OakasaBpuara.

OCHOBY Kypca cOCTaBISAOT nuddepeHInaibHOe U UHTETPATTbHOE UCYUCIICHHE (PYHKITUN
OJIHO TepeMeHHOM, a Takke AuddepeHlnaTbHOe U HUHTETPAIbHOE HCYHCICHHE (QYHKIIHA
HECKOJIBKMX TIEPEMEHHBIX, TEOPUS YHCIOBBIX M ()YHKIIMOHAJIBHBIX PSJIOB, B TOM YHCIIE PSIOB
®ypre. [losToMy MaTemMaTHUeCKHl aHATU3 HEOOXOAUM TIpU HM3YUYCHHH AMCIUILIMH 0a30BOU
4acTH TPO(ECCHOHATBLHOTO  IUKIIA: «Teopust  BeposiTHOCTEW», «Juddepernuanbapie
YpaBHEHUS», «YPAaBHEHUS MaTeMaTHUECKON QU3UKM», «MeToabl ONTHMH3AINN», «YUCICHHbIE
MeToAbl». Takke OHa TPEeAOCTaBIsIeT METOABl HCCICIOBAHMS, KOTOPBIE HCIONB3YIOTCS B
JUCLMIUIMHAX BapuaTuBHOW 4act uukiaa MEH, takux kak «MaremaTuyeckue METOIbl B
KOMITBIOTEPHBIX TEXHOJIOTHSAX» «JlOm. TIaBbl MareMaTWdecKoW CTaTUCTHKW», «Konmemmmm
COBPEMEHHOTO €CTECTBO3HAHMS, NUCIUIUIMH MO BBHIOOPY MPOGECCHOHATBHOTO UK, TaKUX
kak «{upposas 06paboTka CUTHATIOBY.

CryaeHT mepBOro Kypca, IpHUCTyIas K M3y4eHHI0 MAaTEMaTUYECKOrO aHalu3a, JOJKEH
MMETh BIOJIHE OTIPEICTICHHYIO 0a30BYIO MOATOTOBKY MO KypPCY MaTEMAaTHKH 3a CPEIHIOK0 IIKOJTY,
Y, B YaCTHOCTH, XOPOIIHE 3HAHUS TT0 TeMe «DIeMEHTapHbIe (PYHKIIUU, UX CBOHCTBA U TPAPUKNY.
Bmecre ¢ TeM Takue JMYHOCTHBIE XapaKTEPUCTHKU Kak oOmias oOpa3oBaHHOCTH,
OpPTaHU30BAHHOCTh U TPYAOIIOOHE, CaMOCTOSITEIILHOCTh, HACTOMUMBOCTh B JOCTHIKCHHH LU
HEO0OXOAMMBI IPH OCBOCHHUH TUCIUILTAHEI.

OazoBorr wyactm OII

3. [lnanupyemble pe3yJbTaTbl OO0y4YeHHsl 1O [MCUMILJIMHE, COOTHECEHHbIEe C
IUIAHMPYeMBbIMH pe3yabTaramu ocBoenusi OIl 0akanaBpuara

[Ipouecc u3yyeHus! TUCIUIUIMHBI HAaNIpaBlieH Ha (OPMUPOBAHUE CIIETYIOIINUX 3JIEMEHTOB
komrnereHmid B cootBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus cleaylomux 3HaHUH,

YMEHHM, HaBBIKOB U (MJIM) OTbITA JIEATEIbHOCTH:

Nuankarop 10CcTHKEHUS
KOMIIeTEHIINH
(xoa 1 GopMYyJIMPOBKA)

®opmupyemasi
KOMIIeTeHIUA
(xox u popmMyJIMPOBKA)

Ilepevyens nuIaHMpyeMbIX
pe3yJibTaTOB 00y4eHHs

Oo0menpodeccuoHaIbHbIE KOMIIETCHIIUN

OIIK-1 Cnocoben
MIPUMEHSATD
(dyHIaMeHTaIbHbIC 3HAHMUS,
MOJTyYeHHBIEC B 001aCTH
MaTeMaTUYECKUX U (WIIN)
€CTECTBEHHBIX HayK, U
HCIONIb30BaTh UX B
npo¢eCCHOHATBEHON
JESITEIbHOCTH

OIIK-1.1 Ymeer pemath
CTaH/IapTHHIE
MaTeMaTHYeCKUE 3a1a4H

3HaTh:
MIOCTAHOBKH 3a/1a4
MaTeMaTHYECKOTO aHAIIN3a;
(YHKIUH OTHOH M HECKOIBKHUX
MepeMEeHHBIX (TIpeedIbl,
HETIPEePBIBHOCTD, IIPOU3BOIHBIC
u 1udepeHInasbL,
uccnenoBanue GpyHKIUH C
TIOMOIIBIO TIPOM3BOAHBIX,
WHTETpaIbHOE UCUNCIICHHUE);
(YHKIMOHAJIBHBIE




[IOCJIEIOBATEIBHOCTH U PS/IBL;
psnsl Dypebe;

YMmern:

BBIYUCIIATD [IPENEIIbI
3IIEMEHTapHBIX QYHKINUH OAHOM
U HECKOJIbKUX TNEPEMEHHBIX;
HaXOAWThb MIPOU3BOJHEIE
3IIEMEHTApHBIX (YHKIUH OJHON
U HECKOJIbKUX IIEPEMEHHBIX;

HaXOAWTh 9KCTPEMYMBI
dhyHKIHIH;

BBIYHCIIATH 3JIEMEHTapHbIE
HHTETPaJbl;

MIPUMEHSTh WHTETpajibHOe
HCYHCIIEHHE K peLIeHuI0

TEeOMETPHUYECCKHX U (DU3UUCCKUX
3a1ad4;

HCCIICA0BAaTh pﬂI[I)I Ha
CXOJIMMOCTD;

pasNoKUTh (YHKIAIO B PSX
Dypse;

Baagernb:

HaBBIKAMH perieHus
HpaKTI/I‘-IeCKI/IX 3aga4

MaAaTEMATHYCCKOI'O aHaJIn3a.

4. O0beM, CTPYKTYpa U colepKaHue TUCUUIINHBI
OO61mas TpyA0eMKOCTh JUCHHUIUTHHEI COCTaBisIeT 16 3ad. en., 576 akaj. yac.

DopMbI TEKYyLIEr0

Buabl yueOHbIX 3aHATHH, KOHTPOJIA
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ﬂeﬁCTBHTCHBHBIX YHUCCII




UYucnossle K.p. Tema Nel-
7 OCJIENOBATEIILHOCTH. 11161 16 4 5 2
IIpenen KOJUIOKBUYM
IOCJIEI0BATEIbHOCTH
[Ipenen K.p. Tembl
(byHKIHH. No2-3
3 HenpepsiBHOCTD 1118118 3 5
GyHKIUM B TOYKE M Ha
IIPOMEXKYTKE.
[IponsBogHeie U K.p. remaNe4
4 | muddepeHmanb 1 | 18| 18 3 5
HccaenoBanue
5 (GYHKIMK €  TIOMOIIBIO 1116116 ) 5
MIPOU3BOJHBIX.
Bcero 3a 1 cemectp 72 | 72 14 | 36 | 22 | Dx3ameH
DOyHKIUU MHOTHX Komnoksuym
6. | mepeMeHHBIX 2 1212 3 5 K.p. Tema Ne6
NurerpansHoe K.p. Tema Ne7
ucuucieHue  (QyHKIUH
7. | omHOM nepemenHout. | 2 | 20 | 20 3 5
Heonpenenennsiii
UHTErpal.
WNHTerpansHoe K.p. Tembr Ne7-
g | MeumcieHne (bYHKLII/IE/I 2 120 | 20 ) 5 8
OJTHOM NIEPEMEHHOI.
WnTerpan Pumana..
9 YHucnossle psiabl. BERE: > 5
10. | ®yHkuMoHaNbHbIE psAfpl | 2 | 4 | 4 2 5
11 | CreneHHble psibl 2 14 4 2 5
Bcero 3a 2 cemecTp 68 | 68 14 | 36 | 30 | Dx3ameH
DyHKINOHAIbHBIE Ompoc 1o
12. | nocnenoBarensHocTt u | 3 | 16 | 16 3 5 TeOpuH
pAaBI
13, Psaner @ypee. 3 118118 3 4 K;l)3 TeMbI 12-
14. WHrerpansel, 3aBucsmme 3 1101 10 > 4
OT Mapamerpa
15. | Kparsble uHTErpassl 3 14|14 3 5 K.p. temsr 14-15
KpuBonuneiinele K.p. Tema 16
UHTErpajibl IMEpBOrO0 U
16. | BroPOTo POAA-1 3 114 | 14 3 4
[ToBepxHOCTHBIE
MHTETpaJIbl.
DJIEMEHTHI TEOPHUH TOJISI
Bcero 3a 3 cemecTp 72 | 72 14 | 36 | 22 | Dx3ameH




Bcero 21 | 21 42 110 | 74
2 |2 8

Conep:xaHue pa3aeyioB JUCHUIIHHBI:
Paznea 1. AkcHOMaTHKa MHOKECTBA NEHICTBUTEILHBIX YHCEJI

AKCHOMaTHYECKOE ONpEIENICHNE NeHCTBUTENbHOr0 uncia. lloHatue cedenus. YmnopsuodeHue
MHO’KECTBa JeMCTBUTENbHBIX uHced. CBoicTBO IuioTHOCTH. OcHOBHasg TeopeMa JlenekuHna.
Apudmernueckne AECHCTBUS HaJ ACUCTBUTEIbHBIMH YHCIaMHU. AOCOJIOTHBIE BEJIHUYHHBI.
[IpencraBieHue 1eCATUUHOTO YKciIa OECKOHEUHON AecITUUHON 1poObio. CyIliecTBOBaHUE KOPHS
N-CTENIEHW W3 JEHCTBUTEIIBHOTO YHWCHA. ['paHMIBI YUCIOBBIX MHOXECTB. TeopemMa o
CYILIECTBOBAHME TOYHOM BEPXHEW M HMKHEH I'paHull. ApXHMMEIOBO CBOMCTBO JE€HCTBUTEIBHBIX
qucel.

Pa3nen 2 Unc/ioBble MOC/I€10BATEILHOCTH. Hpenen nmocjae10BaTe/JIbHOCTH

Uucnosele mnocienoBaTenbHOCTU. OmpeAesneHue Mpeaenaa MOoCae0BaTeIbHOCTH, TPUMEPHI.
Teopema o0 eguHCTBEHHOCTH Tmpenena. CBoMCTBAa CXOMASIIUXCS —TMOCIEAOBATEIIBHOCTEH.
BeckoneuHo Majibple U OE€CKOHEUHO OOJBIIHE IOociaemoBaTelbHOCTH. CBoiicTBa. MOHOTOHHEBIE
MOCJIEA0BATEIbHOCTH. TeopeMa O CylIeCTBOBAaHUU MpEJeia MOHOTOHHOM MOCJIEA0BATEIbHOCTH.
UYucino e. Teopembl 00 apuMETHISCKUX OMEPALIUIX HAJ CXOIAITUMUCS ITOCIIETI0BATEILHOCTIMHU.
@yHAaaMeHTalIbHbIE NocienoBaTenbHOCTH. Kpurepuii Komu. YacTuuHble MOCIIEI0BATENIBHOCTH U
yacTU4HbIE TIpeenbl. Teopema bonbriano-Beiepmpacca (iemma KanTopa).

Paznea 3. @ynkuuu o1HOI nepeMeHHOM M uX npeaebl. HempepbIBHOCTH (PYHKIMM B TOYKe
U HA NMPOMeEKYTKe

OyHkmu oHON nepeMeHHor. O01iee onpenencHue npesena GyHKIUA B TOYKE U ONPEICTICHIE
Ha s3bIKE TMocienoBaTenbHOCTe. OIHOCTOpPOHHHME TpEeNeNbl, Ipeaen Ha OeCKOHEYHOCTH,
O0ecxoHeunbldd nipezein. [lepBoeiit u BTOpoi 3ameuarenvHble npenensl. CrnencrBus. beckoHeuHo
Manble ¢yHKiuu. CpaBHeHHEe O€CKOHEYHO MajblX. TeopeMa O CYHIECTBOBAHHUU Tpejaena
MoHOTOHHOH ¢yHkuuu. Kpurepuit Komm cymecrBoBanus npenena ¢ynkmnun. HenpepsiBHOCTh
GyHKIIMM B TOYKE W Ha TpPOMEXyTKe. ApudmMeTndyeckue omnepaluud HaJl HEMpPepbHIBHBIMU
¢yukuusmu. HenpepbIBHOCTH ciioskHOW (pyHKIMH. HermpephlBHOCTh M pa3pbIBBI MOHOTOHHOM
¢bynkun. HenpepsiBHOCTh 00paTHOM (pyHKIMU. CBoicTBa HEeNpepbIBHBIX (QyHKIMNA. TeopeMsl
Beiiepmtpacca. Teopemsl bonbiano- Komu. [TonsiTue paBHOMEPHOU HENPEPBIBHOCTH. Teopema
KanTopa.

Pasjen 4. [lpousBoaubie u quddepeHunanbl

Huddepenuupyemocts  QyHkumu. OmnpeneneHue NPOU3BOJHOW  (YHKIMHM B TOUKE.
['eomerpuuecknii u Qusmueckuii cmbicn npousBogHOW. [IpaBuna muddepeHpoBaHus.
ITponsBonHass cioxHoil ¢yHkuuu. IlpomsBognas oOpatHoM (yHKuu. IlpousBogHbIE
ayieMeHTapHbIX  (QyHKIMU. JluddepeHnrpoBanne MOKa3aTENbHO-CTETICHHBIX — BBIPAXCHUH.
Omnpenenenue auddepennmana Gynkuun. MHBapranTHOCTH GOopMBI mepBoro auddepeHiana.
[TIpumenenne auddepeHnmana K NOpUOIIKEHHBIM — BBIYMCICHUSM. [Ipom3BopHbIe U
muddepeHnmansl Beicnx nopsakoB. Teopembl o cpennem. ®opmyna Telnopa. Paznoxenune
¢yakuuun no Qopmyne Teiinopa ¢ ocratounsiM uieHoM B (opme Ileano. [Ipyrue ¢opmbl
0CTaTOYHOTr0 wieHa Gpopmyisl Teitnopa. [Ipumepsi.

Pazgen 5. UccnenoBanue pyHKIUM ¢ IOMOIIBIO TPOU3BOIHBIX

HccnenoBanne (yHKIMM C TOMOLIbIO TNPOU3BOAHBIX. YCIOBHE MOHOTOHHOCTH (YHKIIHH.
VYcrnoBue CTpOrod  MOHOTOHHOCTH — (PYHKIMH. OKCTpeMyMbl (YHKIHMH, ONpEACTCHHUS,
HEoOXoIUMBbIe U JOCTaTouHble ycioBusa. HauOomnbiine W HauMeHbIIME 3HA4yeHUs (QYHKIHU.
Boemykisie n BorHyThle ¢(yHKimu. Omnpenenenusi. HeoOxoauMmble M JIOCTaTOYHBIC YCIOBUS
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BoIMykJIocTH (yHKIMU. Toukm meperuda. Acumntorel. [locTpoenue rpaduka GyHKIUH.
Packpreitne neomnpenenennocreit. [IpaBuno Jlonuramns. [IpubnwmkeHHOe pelieHne ypaBHEHUH.
Kpussie Ha miockoctu. [lapamerpudeckoe auddepeHirpoBanue.

Pa3zpnen 6. ®yHKUMH MHOIMX IlepEeMEHHbIX

JIuneiiHoe HOpMHpPOBaHHOE NMPOCTpaHCTBO. OnpeneneHue, MpuMepbl. JKBUBAJICHTHOCTh HOPM B
npoctpanctBe R". CxoauMocTh mocienoBarenbHocTed B R". OTKpBITBIE M 3aMKHYThIE
MHOecTBa. KommakTHele MHOXecTBa. @DYHKIMM MHOTMX IepeMeHHbIX. Omnpenenenus,
npumepsl. [lpeaen ¢ynkuuu. IloBTopHBIe mnpenensl. HempepbiBHbIE (QYHKIMH HECKOJIBKUX
nepeMeHHbIX. Teopemsl Beliepmitpacca. PaBHOMepHas HemnpepbelBHOCTh. HenpepsIBHOCTB
cinoxxHor Qynkuuu. JuddepenuupyeMocts GYHKIMH HECKOJBKMX IepeMeHHbIX. YacTHbie
NPOM3BOJIHBIE. ['eoMeTpuueckas WUTIOCTpalus sl ciaydas (QYHKIUH JIByX IEpEMEHHBIX.
[TpousBognast cnoxuoit ¢ynknuu, [lpowsBogHas mo HampaBieHuto. [pamuent. [lomHbIN
muddepenman ¢ynkuuu. [IpousBogusie u auddepeHuansl BHICIIUX MOpAaKoB. Teopema o
CMEIIaHHBIX npou3BoAHbIX. Popmyna Teitmopa. OkcTpeMyMbl (QYHKIMH  HECKOJIbKUX
nepemeHHbIX. Omnpexnenenue. HeoOxonumoe ycinoBue sKCTpeMyMa. JlocTaToyHOE YcCioBHE
AKCTpEMyMa

Pasnen 7. UnrerpajibHoe McYHCIeHHMe (PYHKIUM OAHOM mnepeMeHHoil. HeonpeneneHHbIn
HHTerpaJ

[TonsaTHe nepBooOpa3zHO M HeompeaeneHHOro nHTerpaia. OCHOBHBIE CBOMCTBA MepBOOOPa3HOM
Y HEONPEJIEJICHHOT0 HHTerpaja. Tabaua oCHOBHBIX MHTErpasioB. MeTo/1 3aMeHbl IEPEMEHHOI.
ITpumeprl. Meton uHTerpupoBanus no yactsam. Ilpumepsl. HTErpupoBaHue panMoHaJIbHBIX
npobeil. MuterpupoBanue mnpocredmmx apodeid. Teopema o pasznoxkeHuH ApodH B CyMMY
npocreiimux ~ apoGei.  Ompepenenuit  kodddumumentoB.  Merox  OcTporpaiackoro.
WuTerpupoBanue BBIpRXXEHUHN, coAepKamux pafukanbl. MHTrerpan ot auddepeHnuansHoro
o6unoma. IlogcranoBku Diinepa. [Ipumepsr.

WuTerpupoBaniie BBIPAXEHUH, COJCpKANIMX palMoOHAIbHBIE (QYHKIIUM OT  SINX;COSX.
YHuBepcanbHas TPUTOHOMETPUYECKast MTOJACTAaHOBKaA.

Paznen 8. UnTerpajibHoe ucuncjienne QyHKuun oaHoi nepemenHoi. Uurerpaa Pumana

Omnpenenennblii uHTErpan Pumana, ompeneneHue, HEOOXOIUMOE YCIOBHE HWHTETPUPYEMOCTH.
WNurterpaneupie cymmbr  JlapOy. ompenenenue, cBoicTBa. Kputepuit HHTETPUPYEMOCTH.
OcHOBHBIE KJTacChl UHTErpupyeMbIX (GyHKIMHA. CBoMcTBAa HHTErpHUpyeMbIX (yHKuuH. CBOHCTBa
omnpeneneHHoro narerpana. OneHkn MHTerpanoB. MHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEAEIIOM.
Teopembl 0 HempepblBHOCTH U auddepenuupyemoctu. Popmyna Hprotona - JlelOHuua.
@opMyna 3aMeHbl NEPEMEHHONW B ONPENEICHHOM HHTErpajie. MeToJ WHTErpHupOBaHHs IO
qacTaM. IIpuMeHeHue ompeneneHHOro MHTErpana. 3ajada BBIYMCIECHUS IUIOIIAAU. 3ajada
ompezeneHuss oO0beMa Tena BpalleHusd. Beiuucinenune anuHbl KpuBoM. [IpubmmkenHoe
BBIUMCIICHHE OIpe/elIeHHOro uHTerpana. HecoOCTBeHHble HMHTErpaibl ¢ OECKOHEYHBIMHU
npenenamu. Onpenenenue. CpoiictBa. OCHOBHOM kpurtepuil cxoaumocTd (kputepuit Komn).
CX0OAMMOCTh MHTErPAJIOB B CIIydae MOJIOKUTENBHBIX (PyHKIMHA (Teopembl cpaBHeHH). [Ipu3Hak
Abensa — lupuxine. HecoOcTBeHHbIE MHTETpalibl OT HEOrpaHUYeHHBIX (yHKIui. OnpeseneHue.
IIpumepsl.

Pasnen 9. UnciioBbie psiabl

CxomumocTth umciioBoro psnaa. CpoictBa cxomsaumxcs psaoB. Kpurepuit Kommu cxogumoctu
qucnoBoro psaa. Heobxonumoe ycinoBrue CXOAMMOCTH YUCIOBOTO psifa. HTerpaibHblil pu3HaKk
CXOAMMOCTH 4HuclIoBOro psina. Teopemsl cpaBHenwus. [TpusHaku Komu, [lanambepa cxonumocTu
gucioBoro psna. Ilpusnak [dupuxie cxomumoctu uyucioBoro psnaa. I[lpusnak JleitOHuia
CXOAMMOCTH YMCIOBOTO psina. Onenka ocraTka psja JleOHuIa.

Paszpnen 10. ®yHKIIHOHAJIBHBIE PSI/ABI.



HavanpHble MOHATHS U ONPEIEIICHUS.
Paszpnen 11. CreneHHblie psiabl

[Tonsitue crenennoro psga. Teopema AGens. MHTepBanm CXOOUMOCTH M PagUyC CXOAUMOCTH
CTENEeHHOro psaa. Beruucnenue pamuyca cxogumoctu. @opmyna Komm-Anamapa. Teopema o
MOYWICHHOM WHTErpUpoBaHMH U JuddepeHnrpoBaHun creneHHoro psna. Psg  Teiimopa
OcHoBHBIE pa3znoxeHus B psia Teitnopa.

Pa3nes 12. ®yHKIHMOHAJIBHBIE NOCJIEA0BATEJbHOCTH U PSIAbI

[TonsiTe QyHKIMOHATBEHOTO psfa, CXOAUMOCTh. COOTHOIIEHHE MEXAY CXOAUMOCTHIO PAJIOB U
nocnenoBarenbHocTel. OcHoBHBIE HOpMBL. [IpocTpancTtBo C[a,B]. OCHOBHBIE BUJIBI CXOAUMOCTH
PSAAOB U IOCIIE0BATEIbHOCTEN HENPEPhIBHBIX (QYHKIMHA. COOTHOIIEHHE MEXIY pPaBHOMEPHOM
CXOAMMOCTBIO M  ApyruMu Buaamu. Kpurepuit Komwm paBHOMEpHON  CXOAMMOCTH
MOCIEI0BATEIbHOCTH  HENpepbIBHBIX  QyHkumid. Ilpusnak Beiipmtpacca paBHOMEpHOIt
CXOJIUMOCTH  (PYHKIIMOHAJILHOTO psana. TeopemMbl O IIOYIEHHOM HWHTETPUPOBAHUU U
nuddepeHnrpoBaHun PYHKITMOHAIBHBIX PSJIOB.

Pazpnen 13. Paasl @ypbe

CkansipHoe MNpOM3BEJCHHE B JIMHEHHBIX MpocTpaHcTBax. OpToroHanbHOCTh. JIMHeWHas
HE3aBUCUMOCTb OPTOTOHAJBHBIX CHUCTEM. TPUrOHOMETPHUYECKAs CUCTEMA - IPUMEP CUCTEMBI
OpTOroHANbHBIX (yHKIUH. CBONCTBO MUHUMANBHOCTH Ko3(duimentoB Pypre. HepaBeHCTBO
beccens. Koappunuentsr @ypbe no tpuronomerpudeckoit cucteme. Psan @ypre. Teopema o
notoueyHoil cxoaumocTtH psga dDypwe. Anpo Hupuxne. CpoiictBa kodpdunueHtoB dDypbe
YETHBIX-HEUETHBIX (PYHKIIUH.

Teopema @eilepa. PaBHOMepHOE NPUOMMIKEHUE NEPUOJUYECKUX  HENPEPBIBHBIX (YHKIUI
TPUTOHOMETPUYECKMMH MHOTOWIEHAMH U PABHOMEpPHOE NPUOIMKEHUE HETIPEPBIBHBIX (PYHKIUH
anreOpanvyeckMMH MHoOroujeHamu. Teopema O MOJHOTE TPUTOHOMETPUYECKOW CHCTEMBI B
KJIacce UHTETPUPYEMbIX (DYHKITHHA.

Paznen 14. UnTerpaJinl, 3aBucsiMe OT IapaMeTpa

Ilonstne mHTerpana, 3aBUcALIETO OT napaMmerpa. CBolcTBa (TEOPEMBI O HENPEPBIBHOCTH,
muddepeHIMpYyeMOCTH, O TOBTOPHOM HMHTerpupoBaHuu). HecoOcTBeHHBIE HHTErpabl,
3aBUCSAIIME OT mapamerpa. [Ipu3Haku paBHOMEPHOH CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB,
3aBUCAIIMX OT mapaMerpa. JupdepeHuupyeMocTb M HHTErPUPYEMOCTb MHTErpaiga Io
napamerpy. DiinepoBbl HHTerpaisl. OnpezneneHue u cBoicTBa. CBs3b MEXIy raMMma - U Oera -
GbyHKIMAMU.

Pa3nea 15. KpaTabie mHTErpajinl

MmuoxectBa, m3mepumsble 1o Kopaany. Kpurepmii uzmepumoctn. CBOWCTBA H3MEPHUMBIX
MHOXecTB. MHoromepHslid uHTerpain Pumana. MHTerpupyemMocTb HENpepbIBHBIX (YHKIUH.
CpoiicTBa KpaTHBIX HMHTerpanoB. CBeJeHHE KpPaTHOrO MHTErpajga K HOBTOpHOMY. Teopema o
3aMeHe MEepPeMEHHBIX B JABOWHOM uHTerpajie. Cepuueckue U IMUIUHIPUYECKHE KOOPJIUHATHI B
R’.

Paznen 16. KpuBoJsimHeliHbIe HHTerpajbl NmepBoro m BTOporo poaa. IloBepxHocTHbIe
HHTErpaJbl. JJIeMEHTbl TEOPHH MOJIs

KpuBonnHelHplii MHTErpan mnepBoro poaa. Ero csoiicTBa u BbluucieHHE. KpHBONMHENHBIN
WHTErpaja BTOporo poaa. Ero cBoicTBa, CBSI3b C KPUBOJHMHEHHBIM MHTETPAJIOM MEPBOTO pojia U
BbrynciieHre. Gopmyia ['puHa. YceiaoBue HE3aBUCUMOCTH KPUBOJIMHEWHOIO MHTErpajla BTOPOTO
poma oT mytd uHTerpupoBaHus. Ilnomane mnoepxHocTH. IloBepxHOCTHBIE MHTerpanel. Mx
cBoiictBa. ®opmyna Crokca. Popmyna [aycca - OcTporpaiackoro. OJEMEHTbl TEOPHUH
BEKTOPHOTO TOJIA.



5. O0pa3zoBaTenibHble  TEXHOJOTHMH,  HCHOJb3yeMble NPH  OCYUIECTBJIEHUH
00pa3oBaTeJbLHOI0 Mpolecca no AUCHUILINHE
@DopMbI NpenoaBaHus MAaTEMaTHYECKOT0 aHaJIN3a I0CTaTOYHO TPAJAUIIUOHHBI.

OT10 nexyuu, Kak Hambosee 3(PGEeKTUBHBIN MO BpeMEHHU IMyTh Mepefaud Marepuasa
OompIIoi rpymme oOydaeMbix. Kak mpaBmiio, CTYACHTHI 3alUCHIBAIOT B CBOWM KOHCIICKTHI
M3NaraeMblii Ha gocke matepuai. CocTaBlieHHE KOHCTIEKTa JIEKIIMA W JajibHenIas padbora ¢
HUM TIpU TIOJITOTOBKE K 3aHATUSAM BBICTYIIAET KaK 3HAYUTENIbHAS YacTh Mpoliecca o0yueHusl.

IIpaxmuueckue 3anAmus MPOBOJATCS B aKaJEMHUYECKHUX T'PYMIAX IOJ PYKOBOACTBOM
npenojaBatens. OCHOBHOM wenbio sBIseTcs (opMUpOBaHHE y CTYJACHTOB IOHUMAHUS
TEOPETUYECKOr0 MaTepHalla, U3JI0KEHHOTO Ha JIEKLIUH, Yepe3 PEIICHNE YIPAKHECHUN U 3a/1a4.
3/1ech MpenolaBaHue CTPOUTCS HA PasyMHOM I KaXKI0M TEMbl COYETAHUU KOJIIEKTUBHOM
paboThI TPYHIBI C CAMOCTOATEIBHON MHAMBUAYAIbHON pabOTOM CTY/IEHTOB.

,ZZOMCZWHM@ 3a0anusi B OCHOBHOM COCTOSIT U3 MMpUMCPOB, aHAJIOTUYHBIX PCHIACMbBIM Ha
MPAKTUYCCKUX 3aHATUAX. OcHoBHas Oejib JOMalIIHUX 3aJlaHuM — 3aKpCIIJICHUE HpOP'I)IeHHOFO
MaTrepuajia.

I'pynnosvie koncyromayuu TPOBOAATCA TIE€pel KOHTPOJIbHBIMU MEPOIPHUITUIMU
(KOHTpONBHBIE PabOTHI, 3a4eTHBIC Pa0OTHI, SK3aMEHBI) NJIs OOJBIION TPYNIBI CTYJIEHTOB C
[EJBI0 CUCTEMATU3AIMK 3HAHUN W YCTPAaHEHUIO WUMEIOIIUXCS CIIOKHOCTEH C MOHWMaHHUEM
MaTepuaina o0IIero xapakrepa.

Hnousuoyanvuvie Koucyrbmayuu TPOBOJATCS PETYISIPHO IJIS JKEJIAOMIMX C ILIEJBI0
yCTpaHEHHsI HIMEIOIIUXCS Y CTYJEHTOB MPOOJIeM ¢ MaTepUaIoM YacTHOTO XapakTepa.

CamocmosmenvHas paboma peamn3yeTcs:

1. HemocpeacTBEHHO B MpOLIECCE ayAUTOPHBIX 3aHITHIA.

2. B KOHTAKTEC C npenoglaBaTeneM BHC paMOK pacnncaHHﬂ - Ha KOHCYJ'II:T&HI/I?IX 110
y4eOHBIM BOIPOCAM, MPH JIMKBUAALWU 33J0JKCHHOCTEH, MPHU BBIOJHEHUU WHIWBUIYAITbHBIX
3aJaHud U T.]I.

3. B 6ubnuoreke, qoMa, ¥ T.J. IPU BBIIIOJIHEHUH CTYACHTOM JIOMAIIHUX 3aJaHUMA.

[IpakTrueckue 3aHATHS CTPOSATCS CICTYIONTUM 00pa3oM:

1. ®opmynupoBka Iieleil 3aHATHS, OCHOBHBIX BOMPOCOB, KOTOpBIC MHOJKHBI OBITH
PacCMOTPEHBI.

2. PenieHne HECKOJIBKUX TUIOBBIX 3371a4 Y JOCKH.

3. CaMOCTOATENIBHOE PEIICHUE 3a]1a4.

4. Paz6op ommoOoK.

[To pesymbprataM CaMOCTOSITEIHHOTO PEIICHUS 3a7a4 W 10 IPOBEPKE MOATOTOBKHU
CTYJCHTa K MPAKTUYECKOMY 3aHATHIO (MUCBMEHHBINA OMPOC MO TEOPHH U MPOBEPKA JOMAITHETO
3aJaHusl) CTYJEHT Mojy4aeT oleHKy. [lo maTepuanaM TemMbl MPOBOAUTCS KOHTPOJIbHAs paboTa.

st onleHuBaHus pabOTHI CTYACHTA UCIIONB3YETCSl OAITbHO-PEUTUHIOBAsI CUCTEMA. Yuer
WHIWBUIYaJIbHBIX TOCTHKEHHUH 32 BpeMs 0OyYeHHs MMPeCTaBiIsIeTCs] OUeHb BAXKHOW (HOpMOIl paboThI co
cryaentamu. Ha Google Jluck Juis Tpynmbl CTYACHTOB MBI cO37aeM mamnky. B Hee cpa3y momeriaercs
TUIaH paboThI HA CEMECTp, MPOrpaMMa K 3K3aMeHy (B KOTOPOW yKa3aHa MporpaMMa-MHHUMYM, BOIIPOCHI €
JA0Ka3aTC/IbCTBOM, JOIIOJIHHUTCIILHBIC BOIIPOCHI M3 CIHHCKa CaMOCTOSITEIIbHOM pa6OTI)I), BOIIPOCHL K
KOJUTOKBUYMY H Tabmuia B ¢popmate Excel, B koTopoii BeJeTcs ydeT 1Mo KOHTPOJBHBIM MEPOIPHUITUIM
KXo TeMBbI (KOHTpOJIbHAs paboTa, OIpoc 1Mo Teopuu U T.1.). OnpeneneHHas cymMmma 0alljIoB 32 CEMECTp
JTaeT TIPaBO CIaBaTh 3K3aMEH (JOMYCK K AK3aMEHY) W TMOJIyUYCHHsI 3adeTa 1o mpakTtuke. Cymma Oaios,
MOJYYEeHHBIX CTYAEHTOM Ha 3K3aMeHe, JA00aBIsIeTCS K CEMECTPOBOW CyMmMMe, M JAeJaercsl MEepeBo] B
0OBIYHYIO MATHOAIHHYIO IIKATY OIEHOK. TakuM oOpa3omM, DK3aMEHALMOHHAS OTMETKAa BO MHOI'OM
OTpEENSIETCS OLICHKaMH, MOJYYEHHBIMU CTYJIGHTOM B TEUEHHUE CeMecTpa. DTO 3aCTaBIISIET
CTyJIeHTa paboTaTh B TEUEHHE BCETO ceMecTpa. BhIMoaHEHUE 3aaHMi, CBS3aHHBIX C MPOCTHIM
BOCIIPOM3BEJICHUEM JICKIIMOHHOTO Marepuaiiat padoTra B ceMecTpe, IO3BOJSIONIAs TMEepeHTH

P



MIOPOTOBBIM pyOEX YCBOEHHS JaeT BO3MOXKHOCTH IOJyYEHHs YAOBJIETBOPUTEIBHON OIICHKH.
Pemenne ycnoKHEHHBIX 3aJlad HA OCHOBE MPUOOPETEHHBIX 3HAHUM, YMEHMH M HABBIKOB, C UX
[IPUMEHEHUEM B HETUIIMYHBIX CHUTyalUsX IIO3BOJISET CTYIACHTY IIOJIY4YUTb XOpPOILYI HIIU
OTJINYHYIO OLICHKY.

DK3aMeH MPOBOAWTCS B MHCHbMEHHOW (opMe, CIOCOOCTBYIOIIEH BBICTaBICHHUIO OoJiee
OOBEKTUBHOM OTMETKE 10 CPABHEHUIO C YCTHON (OPMOIA.

Jns kKol akaJeMHYeCKON TPYIIbl COCTABISIETCS KOMIUIEKT BOMPOCOB, PABHOMEPHO
MOKPBIBAIOIIMX BeCh MaTepuan Kypca. [IpumepHble KOMIUIEKTHI BOIPOCOB NPHUBEACHBI B
npuiiokeHuu. Jls Ka)xa0ro Bompoca, B 3aBUCUMOCTH OT €r0 YPOBHSI CIIOKHOCTH, ONPEeIIsIeTcCs
KOJIMYECTBO OYKOB (OOBIYHO OT OJIHOTO JIO YEThIPEX) U BpeMsl Ha MOATOTOBKY O0TBeTa (OOBIYHO OT
MATH A0 ABaanatu MUHYT). CaMm dK3aMeH MPOBOJAUTCS B OOJIBINON — MOTOKOBOM — ayJUTOPHH, B
KOTOpPOM CTYIEHThl BCEW aKaJeMUYECKOM TpyNNbl PpPaclpeAesisioTCs PaBHOYIAICHHO.
[Ipennaraercss BOmpoc, yKa3bIBA€TCS KOJIMUYECTBO OYKOB M BpeMsl Ha IOATOTOBKY OTBETA.
[IpenogaBaTens yOexaaeTcsi, YTO BOMPOC BCeM MOHATEH. HaunHaeTcs OTCYeT BPEeMEHH, cpasy
I0CJIe ero 3aBepIleHusl COOMpPArOTCsl OTBETHI, 3allMCaHHbIE HA OTJENbHBIX JUCTax. Jlanee cienyer
BTOPOMU BOIIPOC U T.[.

CTyaeHThl UMEIOT BO3MOXHOCTH OCIOPHUTH PE3YJIbTaT MPOBEPKUA KaXKJIOTO OTBETa,
00bruHO Ha 370 yXxoauT 30 — 40 munHyT. Jlanee moJACYUTHIBAETCS KOJIMYECTBO OYKOB, HAOPaHHBIX
KaK]IBIM DK3aMEHYEMBIM, U BBICTABJISICTCS OIICHKA T10 TIPABIITY:

«OTJIMYHOY», €CTTU CTYACHT HaOpai 2/3 0T MaKCUMaJILHO BO3MOKHOUM CYMMBI,

«XOpOILIOY», €ClI HAOpaHO HE MEHEe MOJIOBUHBI 3TOM CyMMBI U

«YJOBJIETBOPUTEIBHOY 32 TPETh CYMMBI.

OnucanHast MoJieb K3aMeHa 00J1a/laeT O4YEeBHMJIHBIMHU JOCTOMHCTBaMU. Bce cTyaeHTHI
BO BpeMs JK3aMeHa paboTaroT B OJMHAKOBBIX YCIOBHSX, OTBEYAIOT HA OJHU U T€ KE BOIPOCHI;
00JIbI1I0€ YHCIIO BOIIPOCOB MO3BOJIAET aJJIEKBATHO OLIEHUTh YPOBEHb MOJATOTOBKU; MPAKTUYECKH B
TEYCHHE BCETO SK3aMEHa aKTHBHO YYaCTBYIOT B TpOIEcCe; OOBEKTUBHOCTH OIICHKH 3HAHUI
KaXKI0r0 CTYyJIEHTa HE MO/IBEpraeTcs COMHEHHUIO.

6. [lepeyeHb MH(OPMAIMOHHBIX TEXHOJIOTHH, MCMOJAb3yeMbIX MPH OCYLIECTBICHUHU
o0pa3oBaTe/iLHOI0 TMpolecca MO0 IMCUHUILIMHE, BKJIKYAs IMepedyeHb JIHMIEH3UOHHOIO
NpPOrpaMMHOro ofecredyeHHMss M HH(POPMANMOHHBIX CIHPABOYHBIX cHcTeM (TMpH
HEe00X0AMMOCTH)

B npomecce ocymectBieHus 00pa30BaTENBHOrO Mpolecca HMCIOJB3YIOTCS:  JUIS
pa3pabOTKu JOKYMEHTOB, MMPE3CHTAIHM, JIJIs1 paOOTHI C AJIEKTPOHHBIMHU TaOJIHIIAMHU

OfficeStd 2013 RUS OLP NL Acdmc 021-10232

LibreOffice (cBoOomHOE)

n3narenbckas cuctema LaTeX;

Il TIOMCKa ydeOHoW mmteparypbl OuOmmorteku Spl’Y — ABTromaTu3upoBaHHAS
6ubnmoreunas napopmannonsas cucrema "bBYKU-NEXT" (ABUC "byku-Next")

7. IlepeyeHb OCHOBHOW W /JIONMOJHHMTENbHOH Y4eOHOH JUTEpaTypbl, pecypcoB
HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHON ceTn  «MHTepHeT», HEOOXOAMMBIX A
OCBOCHMA JUCHUIIJIUHBI

a) OCHOBHAs:

1. Kynpssues, JI. 1., Kypc maremaTudeckoro aHanuza : yueOHUK a5 OakanaBpoB /
JI. . Kynpsisues. B 3 1. T. 1. - 6-e uza., nepepad. u nomn., M., FOpaiit, 2014, 703¢c
2. Kynpssues, JI. 1., Kypc maremaTudeckoro aHanusa : yueOHUK aJis1 OakaaaBpoB /
JI. . Kynpsisues. B 3 1. T. 2. - 6-e uza., nepepad. u nomn., M., FOpaiit, 2014, 720c
3. Kynpssues, JI. 1., Kypc MaremaTuueckoro aHanuza : yueOHUK aJ1s OakaaaBpoB /
JI. . Kynpsisues. B 3 1. T. 3. - 6-e uza., nepepad. u non., M., FOpaiit, 2014, 351c
0) TOTIOTHUTENHHAS:



1. bonmapenko, B. A., Marematnueckuii ananu3. llpenen wu  HenpepbpIBHOCTH
[DnexTponHsIi pecypce] : Tekct nekiuii / B. A. bonnapenxko, I'. B. lla6apmmna ; Spoct.
roc. YH-T, Spocnasis, SApl'Y, 2003,
74chttp://www.lib.uniyar.ac.ru/edocs/iuni/20030272.pdf

2. MareMarnueckuii aHanu3 [DIEeKTpOHHBIM pecypc] : y4ued. mocodue mans By3oB / M. B.
Anydpuenko, B. A. bonnapenko, A. B. 3apuesckuii, I'. B. [llabapmuna ; SApoci. roc.
YH-T, SApocnasis, Apl'Y, 2010, 137¢
http://www.lib.uniyar.ac.ru/edocs/iuni/20100355.pdf

3. ®uxrenromnsll, I'. M., Kypc nuddepeHnmanbHOro 1 HHTErpalbHOTO UCUUCIICHUS : yueO.
nmocoOue /st YH-TOB U nieA. uH-ToB. T.1. - 7-e u3n., crepeotun., M., Hayxka, 1970, 607¢

4. ®uxrenronsy, I'. M., Kypc nuddepeHnnaasbHOrO M HMHTErPAIBHOTO HCUYHUCICHUS
y4ueOnuk 11 By3oB. B 3 1. T.1. - 8-¢ uzn., M., ®usmatnur, 2003, 679¢

5. Iunos, I'. E., Maremarnueckuif aHanu3 : (YHKIHU OJHOTO TEPEMEHHOro : yueO.
nocobue st yu-ToB. U.1, M., Hayka, 1969, 588c

6. IHunos, I'. E., Maremarnueckuif aHanu3 : (YHKIHU OJHOTO TEPEMEHHOro : yueO.
nocobue st yH-ToB. U.2, M., Hayka, 1969, 528

7. Pynun, V., OCHOBBl MaTeMaTH4YeCKOIr0 aHaiu3a : nep. ¢ aHrL. / Y. Pyaus. - 2-e u3n.,
crepeotun., M., Mup, 1976, 319c.

8. @uxtenronsl, I'. M., Kypc muddepeHnaibHOro 1 HHTErpajJbHOTO UCUUCIEHHS © Y4e0.
nmocoOue JyIsl YH-TOB U Tiea. uH-ToB. T.2. - 7-¢ u3x., crepeotnn., M., Hayxka, 1970, 800c.

9. ®uxrenronsl, I'. M., Kypc nuddepeHnmanbHOro 1 HHTErpaIbHOTO UCUUCIICHUS : yueO.
nmocoOue JyIst YH-TOB U TieA. uH-ToB. T.3. - 5-e u3n., crepeotun., M., Hayxka, 1970, 656¢

10. bonnapenko, B. A., Meroauueckue yka3aHUs IO TOATOTOBKE K OK3aMEHy IIO
MareMmatnueckoMmy aHanmmu3y / B. A. bongapenxko, I'. B. lllabapmuna ; Spoci. roc. yH-T,
Spocnasins, Apl'Y, 2001, 15c.

11. demugoBuu, b. I1., COopHUK 3ama4y U yIpakKHEHUH [0 MaTeMaTHYECKOMY aHAIIU3Y :
yue0. mocobue ans By3oB / b. I1. lemunosuy, M., Actpens, 2005, 558c.

B) pecypchl cetu «THTepHET»

1. OnextponHast OubinoTeka yueOHbIx MaTepuanos Spl'yY
(http://www lib.uniyar.ac.ru/opac/bk _cat find.php).

2. DnexkTpoHHO-OMOIMOTEYHass CcUcTeMa  «YHUBepcuTeTckas  Oubnuoreka  online»
(www.biblioclub.ru ).

3. DnextpoHHas 6ubmuoTeka n3narenscTBa «Jlanwy (https://e.lanbook.com/)

8. MarepuanbHo-TexHu4Yeckass  0aza, HeoOXxogumasi  [JIsI  OCyHIeCTBJIEHUS
o0pa3oBaTe/bHOI0 Mpouecca no AMCHUIINHE
MartepuaibHO-TeXHIUYECKast 0a3a, He0OX0IMMast Il OCYIIECTBICHUSI 00pa30BaTEILHOTO
npoliecca Mo AUCIHUILIMHE BKIIOYAET B CBOM COCTaB CIEIMAIbHbIC TOMEICHHUS:
— y4eOHbIC ayTUTOPHUU JJISl TIPOBEIICHHS 3aHATHH JIEKIMOHHOTO THIIA;
— yueOHbIe ayTUTOPUU JJISl IPOBEICHHUS MTPAKTUIECKHUX 3aHATUH (CEMUHAPOB);
— yu4eOHbIe ayIUTOPUU JJIsl IPOBEJACHHUSI TPYIIIOBBIX U UHANBUAYATbHBIX KOHCYJIbTAIIUM;
— y4eOHbIe ayTUTOPUU ISl TIPOBEICHHUS TEKYIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCcTallum;
— MOMEILEHUs 1JI1 CAMOCTOSITENIbHOM paboThI;
— TOMEMICHUS /ISl XpaHEHUs W MPOQHIAKTUYECKOTO OOCITY)KUBAaHHS TEXHUYECKHX CPENICTB
00yueHwusI.
CrnenuanbHble MOMENICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYYEHUS, CIYKAIIUMH IS
npecTaBieHus yueOHoi nadopmanuu 60IbIION ay TUTOPHUH.



[TomerieHust As1 caMOCTOATENbHON pabOThl 0O0YYAIONIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» U obecrneyeHHeM J0CTyna B
AJIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa30BaTENIbHYIO Cpely OpraHU3aluy.

Yucno nocagoyHbIX MECT B JIEKIIMOHHON ayAUTOpUHU OoJiblie JUOO paBHO CIUCOYHOMY

COCTaBy IMOTOKa, a B ayJAUTOPUU IS MPAKTHUECKHUX 3aHITHH (CEMHHApOB) — CIIMCOYHOMY
COCTaBY T'PYIIIBI 00YyJarOITUXCSI.

ABTOp(BI) :
I-p Gu3.-MaT.HAYK, Ipodeccop Bonnapenko B.A.,
K.(b.-M.H., JOLEHT a6apmmuna I'.B.



IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«MaTeMaTH4eCKUil aHATU3»
DoH/I OLICHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOUYHOI aTTecTAlMHU CTY/IEeHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHBIE 32IaHUSI HJIH HHbIE MATEePHUAJIbl, He00X0IUMbIE J1JIsl OLlEHKH
3HAHMI, yMEeHHUI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH U

1.1. KonTpoJibHbIe 3a1aHis ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B polecce TeKyuen
arrecTanMu

3aganus 1718 CaMOCTOSITeIbHOI PadoThl
1 cemecTp

BapuaHT KOHTpPOJBLHOH padoTsl Mo Teme: «MeToq MaTeMaTUYeCKOW WHAYKIHU.
I'paduxu. Yucnossie mocnenoBatenbHOCTH. [Ipenen mocienoBaTeIbHOCTI

1. Jloka3atb, HICTIOJIB3YSI METOJT MATEMATUYECKON MHTYKIINH:

1 1 1 1 n

+ + tot————=—.
1-2 2-3 3-4 n(n+1) n+1

2. Hoctponts rpaduK (yHKIHH METOIOM MpeobpaszoBanus: y = arcsin |2 x+1|.
OtBeT: BBIMOIHUTH MOCIIEOBATEILHOCTH IPe0Opa3oBaHuii rpaduka y=arcsinx.
a) [IpeoOpa3oBaHne MOyJIb B apryMeHTE.
0) Cxarue ¢ kodpdurmentom 2 Bnoiab ocu OX
B) CaBur BieBo Baoiab ocu OX Ha 0,5

1
y=e"

~ — X —
OtBet: BBITOHATH KOMMO3UIMIO (DYHKIHI Y =€ U y=

3. Iloctpouts rpaduk caoxxHOM QyHKIUU: 2

1
x—2

METOJ0M HaAXOXKIACHHUA
MPOMCIKYTKOB IMOCTOAHCTBA MOHOTOHHOCTH.

4. Tloctpouts rpaduK GYHKIUH B MOJISIPHOM CHCTEME KOOpPAWHAT: ' =

Otger: [Ipu ¢>0. I'paduk cTpouTcst B MOJAPHOM CUCTEME KOOPJHMHAT C TOMOIIBIO

TaOJINIIBI
5. IlocTpouts Tpaduk GyHKINH, 3aJaHHON MapaMeTPUIECKHU:
2 4
[x=t ,y=\/1—t .
Ortser: [Ipu \t \ <1. I'padpuk cTpouTcs B AEKAPTOBOM CHUCTEME KOOPAMHAT C TOMOIIBIO
TaOJIULIBI.
lim 1
6. Joxazars (1o onpeeseHuto), uto 2= __ —().
n+1
_|1
Otger: N.=|——1|+1.
€
2
. n
7. Onpenenuts 3HaYeHHE BhIpakeHus: lim |———n].
now|\N+1
Ortser: -1.
I 2n+1
8. OnpenenuTh 3HaYEHHUE BhIpaKeHus: (1 M 3
n-o Nn-



OtBer: 0.

2
0. BuluncauTs npezen nocie10BaTelbHOCTU xn='\1/ n +2".
OTtser: 2.
L . N . 1 . mn
10. Haiitu ¢ X, inf x,, ’}lfll X6 limé,  .x,6, ecou X”:H+ sm?.
. NER -3 .. 3. .. . /3,
OtBer: (x,=1+—; infx,=—=; lim (x,=—¢; lim¢,  x,=——.
2 no oo 2 /== 2
1 . mn
X, =—+sin—.
n 3

IlokasaTreqim W KpuUTepuH,

KOHTPOJIbHYI0 padoTy:

HCII0JIB3yE€MbIC€ TIPU BbICTABJICHUU OLHEHKH 3a

Howmep 3anaun Kputepuu [Ikana oueHUBaHUS

1 OIIK-1: 0 6ayu10B — 3amanne He BBIIOIHEHO;
3HaTH npunnui | 0.3 6amna — 3agaHue BHITOIHEHO
MaTeMaTUYeCKOW MHIAYKIMK; | YaCTHYHO, UMEET OMMUOKH, OCYIIEeCTBIICHA
YMmetb CTPOUTH | TOMBITKA PEIICHUS Ha OCHOBE MPABHIIBHBIX
JIOKA3aTeIbCTBO HA OCHOBE | METOAOB M UJICH PEIICHHS;

MeTo/1a maTematuueckoit | 0.5 6amia — 3agaHue BHITIOTHEHO HE

WHTYKIIWU: MOJIHOCTBIO, C CYIIECTBEHHBIMHU

Bnanets HABBIKAMU | OIIMOKaMU, HO TIOJIXO/] K PEUICHHIO, UJIes

JIOKa3aTebCTBA pENICHHUs, METO]] TIPABUIILHBIC;

MaTematuueckux ¢akrtoB Ha | 0.7 6amna — 3agaHue BHITOTHEHO

OCHOBE METO/a | IOJIHOCTHIO U MPABWIBHO, HO PEIICHHE

MaTeMaTUYECKON HHIYKIIUU. | CONEPKUT HEKOTOPHIE HETOYHOCTH U
HECYIIECTBEHHBIC OIITMOKH; JOMMyIIEHA
HE3HAYHUTEIbHAs OIIUOKA W «OMEYaTKay;
1 Oasu1 — 3agaHye BBIIOIHEHO OJIHOCTHIO
1 a0COJIFOTHO MPABUIIBHO ; BCE
CYIIECTBEHHBIC JIETAIH B PEIICHUN
MPUCYTCTBYIOT, JaH BEPHBIA OTBET.

2---5 3HaTh CBOWCTBA OCHOBHBIX | () 0A/UTOB — MOJIHOCTHIO HE BEPHO
AIIEMEHTaPHBIX GYHKIHUH; | TOJCYUTAHO YMCIIO BCEX BO3ZMOXKHBIX
OCHOBHBIE 3JIeMeHTapHble | W(Win) OJaronpUsTHBIX UCXOOB;
npeoOpazoBanuss  rpadukos; | 0.3 6amra — X0 pemeHus B IeIOM
OTpeICIICHUS CJIO)KHOM | BEpHBIN, HO UMEETCs HeOOTbIIast
byHKIHIH; GyHKIUY, | CMBICTOBas OIMKOKa (HampuMmep, MOTepsiH
3a/IaHHON TIapaMETPUUECKU M | MPOCTON MHOKHUTEIb WK ClIaraeMoe);

B TIOJISIPHBIX KOOPJIMHATAX: (0.5 6ama — penieHa poBHO MOJOBHHA
YMeTs  cTpouTh  TpadUKH | 3aJ1a4H WK OTBET BEPHBIN, HO OTCYTCTBYET
OCHOBHBIX AIIEMEHTAPHBIX | CYIIECTBEHHAs YacTh PEIICHUS;

byHKIM; 0.7 6amna — nomyIieHa He3HaYUTeIbHas
Bnanets HABBIKAMU | OIIMOKA WIIN «OTeYaTKay;

n3o0pakenust rTpaduka 10 | 1 GaymuT — BCe CyIIECTBEHHBIC JIETAIH B
U3BECTHBIM CBOMCTBaM | pelICHUH MPUCYTCTBYIOT, TaH BEPHBII
GYHKIIH. OTBET.

6---10 3HaTh omnpeneneHus, moHATHus | 0 6aUI0B — BEIOpAH HEBEPHBIN METOT
TEOPUH MPeeiOB | pEUICHUs WIH JIONYIleHa CYyIIeCTBEHHAs
MOCJIeI0BaTENbHOCTEH; CMBICIIOBast OIIMOKA;

YMeTh  BeUUCHATH Tpenensl | 0.3 G6amna — X0 pemieHus B IeJIoM




MOCIE0BAaTEIbHOCTEH;
Bnanets HaBbIKaMU
npeoOpazoBaHus GopMy IS
BBIYHCIICHUS TIPE/IEIIOB.

BEPHBIN, HO UMeeTCS HeOObIIIast
CMBICJIOBasI OITHOKA (HanmpuMep, MOTePSH
MPOCTON MHOKUTENh WU CIIaraeMoe);
0.5 6ama — perieHa pOBHO MOJIOBUHA
3a/la4¥l UM OTBET BEPHBIN, HO OTCYTCTBYET
CyIIeCTBEHHAsI YacTh PEUICHUS;

(0.7 6amna — momyIeHa He3HAYNTebHAS
OIIMOKA WA «OTIeUaTKay;

1 Gaym — Bce CyIIECTBEHHBIE JICTAH B
pELICHUN PUCYTCTBYIOT, IaH BEPHBIN
OTBET.

MakcumanbHoe cymmapHoe KonudecTBo 6amioB o OITK-1 — 10 6amnos

HabpanHoe koimmdecTBO 0alioB COOTBETCTBYET OLIEHKE 32 KOHTPOJIBHYIO paboTy:
- MEHee 5 0aJTOB — OIICHKA «HEYIOBJIETBOPUTEIBHOY,

- 0T 5 10 7 GayIoB — OIEHKA «YJJOBJIETBOPUTEIBLHOY,

- oT 7 10 9 6aJT0B — OIIEHKA «XOPOIIIOY,

- He MeHee 9 0a/uIoB — OIEHKA «OTIUYHOY.

BapuanTt KOHTpPO/IbHOI pa6oThl o Teme: «[Ipenen ¢pynkuuu. HenpepslBHOCTH (yHKIIMU B
TOYKE U HA TIPOMEKYTKE.

1. Hamucats onpezesenue mpeieia Ha sA3bIKe OKPECTHOCTEN 1
nocienoBarensHocTeit  fx]=2—0.

. A 5
2. Haiitu npegien : lim (‘/X2+5X—X). OtBer: - .

X — 400 2

lim 1—cos2x+tg”x

3. Haiitu npenen : x-0 . OtBer: 3.
Xsinx
1
4. Haitrumpenen :  lim [1+X°]'"°% . Otser: ¢
x -0
lim ¥x—1 7
5. Haittu npenen: x-1 OtBer: —.

Ix—1 3

5 In[1+2 x|
6. OnpenenuTs MOPSAOK OECKOHEYHO MAJION BENTUYMHEI [ [X):—

Vx

mpu X - 0

1
OTtBeT: 5

__Sinx

7.  BblIenuTh IIaBHYIO 4acTh (QyHKIMH. [ (X]—_4 mpu X - 0
X

OtBet: —
X

8. BepHo u ytBepkaeHue arctg’x=olx| npu x - 0.
OtBet: BepHno.
9. Ilpu xakux 3HAUYEHUSAX MapameTpa o (yHKIHS HenpepbIBHA B Touke 0.

sin([x[

f(x)Z{O,npux:O—npuxyt() OtBeT:00>1.
X




1 3HaTh OCHOBHOE omnpezenenne | 0 6amioB — BEIOpaH HEBEPHBIN METOT
npenena QyHKIUA B TOYKE W | PEIICHUS WU JOMYIIeHa CYIIeCTBCHHAS
He OECKOHEYHOCTH; CMBICJIOBAs OIIMOKA;

YMmets mepedopmynuposats | 0.3 O6anmna — X0a pemeHus B IeIoM
orpezieNieHue. BEpHBIN, HO UMeeTcs HeOObIIast
CMBICTIOBasI omKOKa (HampuMep, MOTePsH
MIPOCTON MHOKUTENb UJTH CJIaraeMoe);
0.5 Gaya — pernieHa pOBHO MOJIOBHHA
3aJ]a4uM WM OTBET BEPHBIIl, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHHUS;
0.7 6anna — momyiieHa He3HAYUTEITbHAS
OIIMOKA WIIN «OTeYaTKay;
1 Gann — Bce CyLIECTBEHHbIE JIETAIH B
pEIIeHUN TPUCYTCTBYIOT, JaH BEPHBIMA
OTBeET.

2---5 3HaTh 3ameuaTenbHbie | 0 OaII0B — BBIOpAH HEBEPHBINA METO]T
MIPEIEIbI; peIleHus WK JOIYyIIeHa CYIeCTBEHHAs
YMeTh BBIYHCIUTH TPEJIEIT | CMBICIIOBAs OITUOKA;
byHKINH, 0.3 Gayia — X011 peIieHus B 11EJI0M
Bnanets HaBBIKAMH | BEPHBIN, HO UMEETCs HEOOIbIIAs
npeoOpa3oBaHUs dbopmyd, | cMBICITIOBas OTMOKa (HapuMep, MOTePSH
3aar0IuX QyHKIHIO. IPOCTOI MHOKUTEIb MU CIIaraeMoe);

0.5 6ayia — perieHa pOBHO MTOJIOBUHA
3a/la4¥l UM OTBET BEPHBIN, HO OTCYTCTBYET
CYILIECTBEHHAs YaCTh PELICHHUS;

0.7 6ana — nomnyiieHa He3HAYUTEbHAS
OIIMOKA WK «OIeYaTKay;

1 Gaym — Bce CyIIECTBCHHBIE JICTAH B
pEeIlIeHUH IPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.

6---8 3HaTh onpenencHue | 0 6anIoB — BEIOpaH HEBEPHBIN METO/T
OCCKOHEYHO MallOH, TIOHSATHE | PEIICHUS WU JOIMyIIeHa CYIICCTBCHHAS
HopsiKa, CpaBHEHHE | CMBICIIOBAs OIINOKa;

OeckoHeuHO Maibix QyHkmwmiA; | 0.3 6amma — X0 pemeHus B IeJIOM
YMeTh OmpenenuTh TMOPSIOK | BEpHBIA, HO UMeeTCsl HeOOobIas
0ECKOHEYHO MaJoH, BBIJICTUTH | CMBICTIOBast OIIMOKa (HarpuMep, MOTepsSH
[JIaBHYIO YacTb; MIPOCTON MHOKUTENb WU CIIaraeMoe);
0.5 6amta — penieHa poBHO MOJIOBHHA
3aJ]a4M WM OTBET BEPHBIIl, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHUS;
0.7 6amna — nomyIieHa He3HaYNTeNbHas
OIMOKa UIIH «OIIeYaTKa;
1 Gann — Bce CyIIECTBEHHbIE JIETAIH B
pEIICHUN IPUCYTCTBYIOT, JaH BEPHBIMA
OTBET.

9 3HaTh ompenenenue | 0 6amioB — BEIOpaH HEBEPHBIM METO
HENPEePBHIBHON B TOUKE | pelIeHHs WU JTOMyIIeHa CyIIeCTBeHHAs
byHKIMY; CMBICIIOBast OIIMOKA;

YmMmeTh BbuucanTh | 0.3 Ganna — X0 pelieHus B eJI0oM




OJIHOCTOPOHHUE TPECIbI; BEPHBIN, HO UMeeTCS HeOObIIIast
CMBICJIOBasI OITHOKA (HanmpuMep, MOTePSH
MPOCTON MHOKUTENh WU CIIaraeMoe);
0.5 6ama — perieHa pOBHO MOJIOBUHA
3a/la4¥l UM OTBET BEPHBIN, HO OTCYTCTBYET
CyIIeCTBEHHAsI YacTh PEUICHUS;

(0.7 6amna — momyIeHa He3HAYNTebHAS
OIIMOKA WA «OTIeUaTKay;

1 Gaym — Bce CyIIECTBEHHBIE JICTAH B
pELICHUN PUCYTCTBYIOT, IaH BEPHBIN
OTBET.

MakcumanbHoe cymMmmapHoe KonudecTBo 6amtoB o OIIK-1 — 9 6amios

HabpanHoe koimmdecTBO 0alioB COOTBETCTBYET OLIEHKE 32 KOHTPOJIBHYIO paboTy:
- MeHee 4.5 06aI0B — OLICHKA «HEYOBJICTBOPUTEIBHOY,

- 0T 4.5 10 6 GaJJIOB — OIIEHKA «YOBIECTBOPUTEIBHOY,

- OT 6 10 8 OAJUTOB — OIIEHKA «XOPOIIIOY,

- He MeHee 8 0a/IOB — OICHKA «OTIUYHOY.

BapuaHT KOHTPOJILHOI padoThl o Teme: «[IponsBogubie U g PepeHTnATBD).
Haiitn npousBoiHy1o:

1. flx|=x-sinvVx Otser: f'(x)zsirﬁ;—%cos&

=5

4 Cc0S2Xx

2 .
oSX)® L e gin2 x

2. f(X)=y

st . £ _l
2o n OtBer: f[x)—2(1+e

2x

N 1 2-sinx—cosx-ln(1+x2)
3. f(x):(1+x2 sine. OTBET: £lx) ( sinx | 1+X

2
=|1+x

sin’x
4. Tloctponts rpaduk GyHKIUK f |x|=In ( 1+ x2)

Ortgert: JlokanbHbiii MunumMyM 1pu x=0. Touku neperu6a npu x=1 u x=-1.
AcHUMITOT HET
BoruncnuTs npezaesnsl ¢ IOMOLIbIO paBuia Jlonurans.

me* = 2arcctgx
5. 9 OTtBer: 3T+2.

7. Haiitn HanbGonbliee 3HaueHHe QYHKIUH f [ x)z x'—2x Haompe3ske [0 N 2}

OrtBer: 8
1
8) Cocrasuts popmyiy Teiinopa f (X]=; B OKPECTHOCTH TOYKH X, =3,Nn=3,

BBIYUCIIAA KOBCb(i)I/IHI/IeHTI)I C MOMOMIBIO TPON3BOJHBIX.

—l(x—3)+i(x—S]Z—L(X—3)3+0((X—3)3)

Orger: ~ =379 27 162



: n
9) Cocrasutb popmyiy Teitmopa f|x|=sin2 xB okpecTHOCTH TOUKH Xo=—,N=3,

UCIIONB3Ysl pasiiokeHne MakiopeHa.

OtBer: sin2x=1-2

10) Beruucnuts npenen, ucnonssys hopmyny Teiinopa

3

s
X__
4

T 2
x——| +0
4

4

e*—cos 4 x— sinx

In(1+2x7)
OTtgert: 1
1---3 3HaTh dopmysl | 0 6aT0B — BBIOpaH HEBEPHBII METO/T
muddepeHIIUPOBaHUS pEeIlIeHuUs WK JOIMYIIeHa CYIeCTBEHHAs
TaOJIHITY TPOU3BOIHBIX; CMBICJIOBAs OIINOKA;
YmMmeTh BbIUUCIATH | 0.3 Oanna — X0/ peuieHus B [eIoM
MIPOU3BOIHBIC; BEPHBIN, HO UMEeTCS HeOObIIIast
Brnageth HaBBIKAMU pEIIEHUS | CMBICIOBAs OIMOKA (HAlIpUMep, OTEPsH
CTaHJIapPTHBIX 3a/1a4. MPOCTOI MHOKUTEIb HITH CIIaraeMoe);
0.5 6amna — penieHa poBHO MOJIOBHUHA
3aJ1a4¥l WM OTBET BEPHBIN, HO OTCYTCTBYET
CYILIECTBEHHAs YaCTh PELICHHUS;
0.7 6anna — momyiieHa He3HAYUTETbHAS
OIIMOKA WIIH «OTeYaTKay;
1 Gay1 — Bce CyIIECTBCHHBIE JICTAIH B
pellIeHNH MPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.
4 3uare 1wiaH uccienoBaHus | 0 6amnoB — BEIOpaH HEBEPHBIM METOT
GyHKIHIH; PEIICHUS WIH JIOMYIICHA CYIeCTBEHHAS
YmMmeTh MIPOBECTHU | CMBICTIOBAsI OIINOKA;
uccienoBanre (Qpynkmuu  u | 0.3 6aya — X0 perIeHus B 1IEJI0M
MOCTPOUTH rpaduk 10 | BEPHBIH, HO UMeeTCsl HeOOoIbILast
pe3yapraTtam 3TOTO | CMBICIIOBAs OLIMOKA (HallpuMep, IOTepsH
UCCIICJIOBAHHUS; MPOCTON MHOKUTENb WU CIIaraeMoe);
Brnaners naBbikamu pemrenus | 0.5 6ania — penieHa poBHO MOJIOBUHA
3a1a4y WCCJICIOBAHMS | 3a7]a4d WIH OTBET BEPHBIM, HO OTCYTCTBYET
(GYHKIIMM HAa MOHOTOHHOCTB, | CYIICCTBCHHAS YaCTh PEIICHHUS,
9KCTPEMYMBI, BHITYKJIOCTb. 0.7 6amna — nomyIeHa He3HAYUTeNbHAs
OIIMOKa MJIM «OIleYaTKa;
1 Gayn — Bce CyLIECTBEHHBIE ICTAIH B
pEIICHUY IPUCYTCTBYIOT, JaH BEPHBIH
OTBET.
5---6 3Hath npaswia Jlonurans; 0 GanyoB — BEIOpaH HEBEPHBIN METOT

YMeTh MNPUMCHATH IIpaBUJIa
JJI1 BBIYUCJIICHUA MTPEACIIOB.

pelleHNs WK JOMyIIeHa CylleCTBeHHas
CMBICJIOBAs OIIMOKA;

0.3 Gaya — X0J1 pelIeHus B LI€JI0M
BEPHBIN, HO UMeeTcs HeOObIIIast
CMBICJIOBAs OMIMOKA (HampuMmep, MOTepsiH
MPOCTOI MHOKUTEIh HITH CIIaraeMoe);

0.5 Gaya — pernieHa poBHO MOJIOBHHA
3a7[a9¥l WM OTBET BEPHBIH, HO OTCYTCTBYET
CYLIECTBEHHAsl YacTh PELICHHUS;




(0.7 6amna — mormyIeHa He3HAYNTEbHAS
OIIMOKA WA «OTIeYaTKay;

1 Gaym — Bce CyIIECTBEHHBIE JICTAH B
PEILICHUH MIPUCYTCTBYIOT, aH BEPHBI
OTBET.

Teislopa; nATh CTaHAAPTHBIX
Pa3IoKEHMUI;

YMmers Hamucate  (Gopmyiy
Tennopa 3amaHHOrO MoOpsIKa
JUIs  KOHKPETHOM  (YHKLUUHU

HETOCPEICTBEHHO u
UCTIONB3YS CTaHJapTHBIC
PA3JI0KCHUSA,; MMPUMCHUTH

dbopmyny Ans  BBIUYHUCICHUS
IPEJIENIOB.

7 3HaTh anroput™m | 0 6aIoB — BEIOpaH HEBEPHBIN METO/T
ucciieoBanus (PYHKIMM Ha | PEIICHUS WX JOIMYIIeHA CYIICCTBCHHAS
HaubobIIee/HauMEHbIIIEe CMBICIIOBast OIIMOKA;
3HAYCHHUE; 0.3 6aiia — X0/ perieHus B 1EJI0M
YmeTh BBITMIOJIHUTD | BEPHBIH, HO UMeeTCsl HeOOoIbIlas
HEOOXOIMMBIC JICHCTBHS, CMBICTIOBasI OMMOKa (HapuMep, MOTePSH
Bnaners HaBbIKaMH peLIEHUS | MPOCTOM MHOKUTENb WU CIIaraeMoe);
HKCTPEMAJIBbHBIX 3ajau. 0.5 Oamta — perieHa poBHO MOJIOBHHA

3aJ]a4uM WIM OTBET BEPHBIIl, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHUS;
0.7 6aina — momyiieHa He3HAYUTEIIbHAS
OIIMOKA WIIN «OTeYaTKay;
1 Gayn — Bce CyLIECTBEHHbIE JIETAIH B
pEIIeHUN IPUCYTCTBYIOT, JaH BEPHBIM
OTBET.

8---10 3Hath oOmui Bua (opmyisl | 0 6anoB — BEIOpaH HEBEPHBIH METOA

pEIlIeHuUs WK JOTYyIIeHa CYIIeCTBEHHAs
CMBICJIOBAs OIINOKA;

0.3 G6ayia — X0/1 peIIeHus B 1IEJIOM
BEPHBII, HO UMEETCs HEOObIIIAs
CMBICTIOBast omKOKa (HampuMep, MoTepsH
MIPOCTON MHOKHUTENh HITH CIIaraeMoe);

0.5 6amna — penieHa poBHO MOJOBUHA
3aJla4¥l UM OTBET BEPHBIN, HO OTCYTCTBYET
CYILIECTBEHHAs YaCTh PELICHHUS;

0.7 6anna — momyiieHa He3HAYUTEbHAS
OIIMOKa WIIN «OTeYaTKay;

1 Gaym — Bce CYIIECTBCHHBIE JICTAH B
pEeIIeHNH PUCYTCTBYIOT, 1aH BEPHBIN
OTBET.

MaxkcumanbpHoe cymmapHoe kKonudecTBo 0amtoB o OITK-1 — 10 6amios

HaGpanHoe konmnyecTBO 0AJIOB COOTBETCTBYET OLIEHKE 32 KOHTPOJIbHYIO paboTy:
- MeHee 5 0alIJIOB — OIIEHKA «HEYA0BICTBOPUTEIHHO,

- 0T 5 10 7 GaJIJIOB — OIICHKA «YAOBICTBOPUTEIILHOY,

- 0T 7 10 9 6anIoB — OIIEHKA «XOPOIIOY,

- He MeHee 9 0aoB — OILIEHKA KOTIMIHOY.

Komnoksuym
IIpenen u HenpepbIBHOCTH PYHKIUM.
Omnpenenenusi. Chpopmyaupyiite onpenenenme:
1. HeorpaHu4eHHOUN Ha MHOXkecTBe X (DYHKIIUY;

2. MOHOTOHHOMW Ha MPOMEXYTKE (PYHKIIUH;

3. 3anucath OIPEACIICHUS JIs1 BCCBO3MOKHBIX KOM6I/IHaI_II/II\/'I'

fx)

X‘LX()




f(x)i'—oo x ¥ x—
f(x)~L+m I x*l'x0+0
pu
fix) b o x ¥ —o
x~1¢+OO
x ¥ o,

4. 3anmcath onpeaencHus GyHKIMH, HETIPepbIBHOH B Touke 1o Komm u no I'eiine;

OcHoBHBIE TeopeMbl (0€3 10Ka3aTeJIbCTBA).
1. Cdopmynupyiite TeOpeMy o mpenene CyMMBI, Pa3HOCTH, IIPOU3BEICHHS U YaCTHOTO
JIBYX (DYHKIIUHA;
Cdhopmynupyiite TeOpeMy O MEPBOM 3aMeUaTeIbHOM Tpe/Iere;
CdopmynupyiiTe TEOpEMy O BTOPOM 3aMeYaTesIbHOM Ipeeie;
CdopmynupyiiTe TEOpEMy O HENIPEPHIBHOCTHU CIOKHON (DYHKIIHH,
Chopmynupyiite TeopeMbl Beliepmrpacca 1yist yHKIIMNA, HEMPEPHIBHBIX HA OTPE3KeE.
Cohopmynupyiite Teopemsl bonbriano-Komm mist pyHkunii, HempepbIBHBIX HA OTPE3Ke.

Sk

2 cemecTp
KonTtposbHast padora no teme: «HTerpanpHoe ncuncienne GyHKIUN OJHON
nepeMeHHOM. HeomnpeneneHHbIil MHTErpam.

11,?:1 X+ dXZCIDd—dXBofEI e
D x(x+2) \/X +2x+5 O Vv2x—1
a VY — a
4Z,fEI\/3X+5dx 5fEI[2x+3)c053xdx
Q X Q
a
GLfEI _ 2x+2 —
© (X*+2x+5¢%dx7) [O {
a .

a
b
2X+36 8 "£ - 3cosx+4smx+5

Q
9é,fEIeX- cos2x dx
Q
OtBernl: 1) F(:X)Zgln‘x|—%ln‘x+2‘+c

2)F(x):§1n|x+1+\/x2+2x+5|+c
S)F( ) \/2x 1+C

V5 JS t 1 t —
4)Flx|= t+—|1 ———=arctg—— |+c, rne t=VY3 x+5
) "Vore YT
5) F(x|= 2?X+1 sin3x+§c053x+c




9)

-1

Flx|=——1—+c
X +2x+5
Flx)=———+c
2(2x+3)
-1
(x)= +c
X
2ctg—+1
ch

F(x\)Z%(Zsin2x+c052x)+c

Howmep 3anaun Kputepuu [lkana olleHUBaHUS
1 OIIK-1: 0 6annoB — 3amaHue HE BEITIOJHEHO;
3nare Tabmuily ocHOBHBIX | 0.3 6amta — 3agaHue BBHIIOTHEHO
UHTETPaJioB; YaCTUYHO, UMEET OIIMOKH, OCYIIIeCTBIICHA
Ymetb Pa3TOKUTh | TIOTBITKA PEIISHHUS HAa OCHOBE MPABUIIBHBIX
palMoHaIbHYI0O  JpoOb B | METOJOB U HJEH peleHUs;
CyMMy mnpocteimux apo0eii, | 0.5 6anna — 3aganue BHIIOIHEHO HE
YMETb UHTETPUPOBATh | OJHOCTHIO, C CYLIECTBEHHBIMU
NpOCTEHIINe palMOHANbHbIE | OMIMOKaMH, HO TIOJXO0/ K PELICHHUIO, UIes
Ipoou. pelIeHus, METO/] PaBUIIbHBIE;
0.7 6amna — 3agaHue BBITIOTHEHO
MOJIHOCTBIO U MPABWIIBHO, HO pElIeHNe
COJICPKHUT HEKOTOPhIE HETOUHOCTU U
HECYIIECTBEHHbIE OLIUOKH; TOMyIIeHa
HE3HAYUTEIbHAs OIMUOKA WU «OMEYaTKay;
1 Oasut — 3agaHye BBIIOIHEHO OJIHOCTHEO
1 a0COJIFOTHO TIPABUIIBHO ; BCE
CYILLIECTBEHHbIE JAETaIN B PEIICHUN
MPUCYTCTBYIOT, JAH BEPHBIA OTBET.
2 OIIK-1: (0 6amI0B — MOJIHOCTBIO HE BEPHO
3HaTh TaONWIly OCHOBHBIX | MOJCYMTAHO YHCIIO BCEX BO3MOMKHBIX
HWHTETPAJIOB; n(nr) 6IaronpHUsITHBIX UCXOJIOB;
Ymeth npeoOpa3oBbiBath | 0.3 Ganna — X0 pelIeHus B 1eJI0M
MOJIMHTET PaJIbHOE BEPHBIN, HO UMeeTCs HeOObIIIast
BBIpaXEHUE, coJiepKalliee | CMbICIOBas OIIMOKa (HampuMep, IOTepsiH
KBaJIpaTHBII TPEXWIEH; | IPOCTON MHOKUTEIb WU CJIaraeMoe);
BIAJICTh HaBbIkOM | 0.5 Oayta — pelieHa poBHO MOJOBUHA
BBITNIOJTHEHUS 3aMEHBbI | 3a]]a4d WM OTBET BEPHBIM, HO OTCYTCTBYET
NEPEMEHHOI; CYULIECTBEHHAsI YacTh PELICHUS;
YMeth pasnoxuth | 0.7 6ayia — momyIieHa He3HAYUTEIbHAS
palMoOHANIBHYIO  ApoOb B | OIIMOKA MM «ONEYaTKay;
CyMMYy MpocTedmmx apodew, | 1 6amt — Bce CylecTBEHHbIE JeTalu B
YMETh UHTETPUPOBATH | PELICHUH MPUCYTCTBYIOT, TaH BEPHBII
npocTeiiiue  paliroHalIbHbIE | OTBET.
Ipoow.
3---4 OIlIK-1: 0 6ayI0B — MOJTHOCTHIO HE BEPHO
3HaTh TaONMIly OCHOBHBIX | MOJICYUTAHO YHCIIO BCEX BO3MOXKHBIX
WHTErpajos; u(un) 0J1aronpusTHEIX UCXO/I0B;
Brnanets HaBbIkoM | (.3 Gaya — X0 pelieHus B eJI0M
BBITIOJTHCHHUS 3aMeHbI | BEPHBI, HO UMeeTCs] HeOObIIast




IIEPEMEHHO;

Ymeth Pa3I0KHUTh
palMoHaIbHYIO  Opo0bh B
CyMMy TMPOCTEHIIUX ApOOEH,
YMETH HHTErPUPOBATH
MPOCTEHIINE pallMOHAJIbHbIC
Ipoow.

CMBICJIOBAs! OMIMOKA (HampuMmep, MOTepsiH
MPOCTON MHOXXHUTEIb UJTH CJIaraeMoe);

0.5 Gaya — pernieHa poOBHO MOJIOBHHA
3aJlavy WK OTBET BEPHBIN, HO OTCYTCTBYET
CyIIECTBEHHAs YacTh PEILICHUS;

0.7 6anna — momyiieHa He3HAYUTEITbHAS
OIIMOKA MIIA «OIICYaTKay,

1 Gayut — Bce CyIIeCTBEHHBIE JIETAIH B
peLIeHU IPUCYTCTBYIOT, JaH BEPHBII
OTBET.

5 OIIK-1: 0 6ayI0B — MOJTHOCTHIO HE BEPHO
3HaTh METOJl UHTETPUPOBAHUS | MOJCYUTAHO YHUCIIO BCEX BO3MOXKHBIX
0 YaCTsIM ISt u(vn) 6JIaronpUsTHBIX UCXOJIOB;
HeomnpeaeneHHoro uuterpana; | 0.3 6amia — xox peieHus B IeJIoM
Bnaners HaBeIKaMu BEpHBII, HO UMeeTCsl HeOOoIbIast
PUMEHEHHUsI METOo/1a CMBICTIOBast onrOKa (Hampumep, MoTepsH
WHTETPUPOBAHUS 110 YACTIM MPOCTON MHOKUTENh WU CIIaraeMoe);
JUISL HEOTIPEAeIEHHOTO 0.5 6ama — penieHa poBHO MOJIOBHUHA
UHTErpasa 3a/la4¥l UM OTBET BEPHBIN, HO OTCYTCTBYET

CYILIECTBEHHAs YaCTh PELICHHUS;

0.7 6anna — nomyiieHa He3HAYUTENIbHAS
OIIMOKA WK «OIeYaTKay;

1 Gaym — Bce CyIIECTBCHHBIE JICTAH B
pellIeHUH IPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.

6---7 OIIK-1: 0 6amnoB — BEIOpAaH HEBEPHBIN METO/T
3HaTh METOJ] BHECCHHUs TIOJ| | PEIICHUS WU JOIMyIIeHa CYIICCTBCHHAS
3Hak qudepennmana; CMBICJIOBAsI OITHOKA;

Bnaners HaBblkamu | 0.3 Gamia — X0 peuieHus B 1eJI0OM
npeoOpazoBaHus BEpHBIN, HO UMeeTCcs HeOObIIIast
MOIMHTETPAITBHOTO CMBICTIOBasI OIMMOKa (HapuMep, MOTePSTH
BBIPQXEHHS ISl BBIYMCICHUS | TPOCTOM MHOKUTENb WU CIIaraeMoe);
WHTETrPaJIOB. 0.5 6amna — perieHa poBHO MOJIOBUHA
3aJ]a4M WM OTBET BEPHBIIl, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHUS;
0.7 6amna — nomyIeHa He3HaYUTeNbHas
OIMOKa WA «OIIeYaTKa;
1 Gann — Bce CyILIECTBEHHbIE JIETAIH B
pEIICHUN IPUCYTCTBYIOT, JaH BEPHBIMA
OTBET.

8 OIIK-1: 0 GaymToB — BEIOpaH HEBEPHBIN METO.

3HaTh METO/T 3aMEHBI | PELIeHUs WU JAOMYIIeHa CYIIeCTBeHHAS

nepeMeHHoﬁ JJI1 BBIYHUCIICHUA
HCOIMPECACIICHHOT'O HWHTETpaia;

YHUBEPCATBHYIO
TPUTOHOMETPUUECKYIO
MOJCTaHOBKY;

Bmanets HaBBIKAMH
MPUMEHEHUSI METOJa 3aMEHbI
IIEPEMEHHOMN IS

BBIYUCJIICHUA MHTCTPAJIOB.

CMBICJIOBAs OIINOKA;

0.3 6ama — X0/ peuIeHus B IeJIOM
BEpHBII, HO UMeeTCs HeOObIIIast
CMBICTIOBasl omKOKa (HampuMep, MoTepsH
MPOCTON MHOXXHUTEIb UJTK CJIaraeMoe);

0.5 6amna — perieHa poBHO MOJOBHUHA
3aJ1a4¥l WU OTBET BEPHBIN, HO OTCYTCTBYET
CYILIECTBEHHAs YaCTh PELICHHUS;

0.7 6anna — momyiieHa He3HAYUTETbHAS
oIIMOKa M «OIeYaTKa;




1 Gaym — Bce CyIIECTBEHHBIE JICTAH B
pelIeHUH PUCYTCTBYIOT, 1aH BEPHBIN
OTBET.

OIIK-1:

3HaTh METOJl UHTETPUPOBAHUS
10 YacTsAM U1
HEOIIPEIEICHHOIO NHTETPAIa;
Brnaners HaBbIKaMU
IIPUMEHEHUSI METOa
UHTErpUPOBAHUSA 10 YaCTAM
JUISL HEOTIPEAECIIEHHOT O
UHTErpaja

0 GaI0B — MOJHOCTHIO HE BEPHO
MOJICYMTAHO YHCIIO BCEX BO3MOKHBIX
n(nH) 61aronpHUsTHBIX UCXOJIOB;

0.3 6aiia — X0/ perieHus B 1EJI0M
BEPHBIN, HO UMeeTCs HeOObIIIast
CMBICTIOBasI OMMOKa (HapuMep, MOTePsH
MPOCTON MHOKUTENb UJTU CJIaraeMoe);
0.5 6anna — perieHa poBHO MOJIOBUHA
3aJ]a4uM WIM OTBET BEPHBIIl, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHHUS;

0.7 6ainna — momyiieHa He3HAYUTEITbHAS
OIIMOKA WIIN «OTeYaTKay;

1 Gayn — Bce CyLIECTBEHHbIE JIETAIH B
pEIIeHUH TIPUCYTCTBYIOT, JIaH BEPHBIN
OTBET.

MaxkcumanbHOoe cymMmmapHoe KonudecTBo 0amtoB o OIIK-1 — 9 6amios

HabOpanHoe komrmdecTBO 0aioB COOTBETCTBYET OIIEHKE 32 KOHTPOJIBHYIO paboTy:
- MEHee 5 0aJTOB — OIICHKA «HEYIOBJIETBOPUTEIBHOY,

- OT 5 10 6 GaJITIOB — OIICHKA «YAOBICTBOPUTEIILHOY,

- OT 6 10 8 OATOB — OIIEHKA «XOPOIIIOY,

- He MeHee 8 0a/IOB — OICHKA «OTIUYHOY.

KontpoabsHnas padora no teme: «/HTerpanbsHoe ncuncieHue QpyHKIuN
onHOI nepemenHoi. VHTerpan Pumana. [IpunoxeHus onpeneniéHHOTo MHTETpasa.
HecoOcTBeHHBIE HHTETPAIBL.

1+v2x+1

4
dx
1. Ha#itm unrerpan: | J—————— OrBer: 2 - In2
fort
2

2.

1 1
Haiitn unTErpa: J‘ 0 dx OrtBert: Ear ctgﬁ

) 3+cosx

. 1 1
Bprunciuth miomaib, OrpaHUYEHHY0 KPUBBIMH Y = SINXU Y = E’X € [0 s 1T } , Y2 5 .

. 5 I
N300pa3uth B AekapToBOil cucteme koopauHat. OTBeT: V3-+

3
Brruncnurs 1iiMHy KpuBou I ((P )= 1—¢npug € |0; % . I306pa3utp B monspHoOu
CUCTEME KOOpPJAHMHAT. B
OTBeT:l \/§+(7T—1)\/7T2—27I+2+1I1 142
2 1—m+ V=2 m+2

Berauciute 00bEM, TONydaeMbld TpW  BpalleHHWH KPHUBOJWHEWHON Tpameluw,
orpaHUYeHHOU rpadukamMu GyHKIIUNA x:AyZ ,x=9, y=0.

81m
2

OTBer:




6. Bprancnuth HeCOOCTBEHHbBIE HHTETPAJIBI C TOMOIIIBIO MTPEea. f a
0

1

Oreer: ——-1n(4+/3-7]
TBeT 73 )
r xdx 3
7. J——=— OrtBeT: 53—
! 34_X2 TBET :\;/Z

+00
8. HccrnenmoBaTh Ha CXOIUMOCTH HECOOCTBEHHBIC HHTETPAIIBI f |
1

+00

dx
xX’+4x+1

sin3 xdx
\/xz—l

OtBet: UnTerpan cxoaures no npusHaky Jupuxie.

Howmep 3agauun

Kpurepuu

IIxkana oneHUBaHU

1-2

OIIK-1:

3HaTh METOJl UHTETPUPOBAHUS
IO YacCTAM, METOJ 3aMEHBI
[IEPEMEHHOM B ONPEEICHHOM
UHTETpaJIE;

YMeTb IPUMEHATH METOL
3aMEHBbI IEPEMEHHOM B
OIIPEJIEJICHHOM UHTErpale,
YMETDH IMPOBEPUTH YCIIOBUA
IIPUMEHUMOCTH TEOPEMBI O
3aMEHE NIEPEMEHHOM B
OIIPEJIETICHHOM UHTETpaIe.

0 6amnoB — 3agaHue HE BEITIOJHEHO;

0.3 6ama — 3agaHue BBIIIOJIHEHO
YACTUYHO, UMEET OMIMOKH, OCYIIECTBICHA
MOMBITKA PEILIEHUs HA OCHOBE MPABUIIBHBIX
METO/IOB U UJEH PEILICHNS;

0.5 6amna — 3agaHne BBIIIOJHEHO HE
MOJTHOCTBIO, C CYIIECTBEHHBIMHU
OIIMOKaMU, HO TIOJIXOJ] K PEUICHHIO, UJIes
penieHus, METO 1 MPaBUITLHEIE;

0.7 6ama — 3agaHue BBIIIOJIHEHO
MOJTHOCTBIO M TMPABWILHO, HO PEIICHHE
COJIEPKUT HEKOTOPHIE HETOYHOCTH U
HECYIIECTBEHHBIC OITMOKH; JOMyIIeHA
HE3HAUYUTEIbHAs OIIMOKA WIIH «OIIE€YaTKa;
1 Oasu1 — 3agaHye BBIIOIHEHO TOJIHOCTHIO
1 a0COJIFOTHO TPABUIIBHO ; BCE
CYIIECTBEHHBIC JIETATN B PEIICHUN
MIPUCYTCTBYIOT, 1aH BEPHBIN OTBET.

3---5 OIIK-1: (0 6aymI0B — MOJIHOCTHIO HE BEPHO
3HaTh TE€OMETPUUYECKUHN | MTOJACYUTAHO YHCIIO BCEX BO3MOKHBIX
CMBICIT onpeeaeHHoro | W(uiau) 01aronpusTHBIX UCXOJIOB;
MHTETpaa, dopmysl | 0.3 6amna — X0 peleHus B LEJIOM
BBIUMCIICHUS ioniaied, | BepHbId, HO UMeeTcs HeOObIIIast
00BEMOB M JJUH KPHUBBIX C | CMBICIIOBas OIIMOKa (HampuMep, MOTepsH
MOMOIIbIO OTIPEICNIEHHOTO | MPOCTON MHOYUTEIb WM CJaraeMoe);
WHTETpaia; (0.5 6ama — penieHa poBHO MOJIOBHHA
YMeTh BBIUMCIHUTH IJIOLIAAH, | 3314l WM OTBET BEPHBIN, HO OTCYTCTBYET
00BEMBI W JUIMHBI KPHUBBIX C | CYIIECTBEHHAS YaCTh PEIICHHUS;
IIOMOIILIO onpeneneHHoro | 0.7 6amia — momymieHa He3HAYUTEIbHAS
WHTETpaia; OIIMOKA WIIN «OTeYaTKay;
1 Gann — Bce CyLIECTBEHHbIE JIETAIH B
pEIIeHUN PUCYTCTBYIOT, JaH BEPHBIMA
OTBET.
6---7 OIIK-1: 0 6amtoB — BEIOpaH HEBEPHBIN METO.
3HaTh orpezieNieHUe | pelIeHHs WU IOMyIIeHa CyIIeCTBeHHAs
HECOOCTBEHHOT'O MHTETpaa; CMBICTIOBasI OIIMOKA;
YMeTs BRIYMCIIATH | 0.3 Gayma — Xo/1 pereHus B 1EJI0M

HECOOCTBCHHBIM HMHTErpajl 10

BEpHBII, HO UMeeTCsl HeOOoIbILas




ONPEIETICHUIO. CMBICTIOBasI oIKOKa (HampuMep, MOTePsH
MPOCTON MHOXXHUTEIb UJTH CJIaraeMoe);

0.5 Gaya — pernieHa poOBHO MOJIOBHHA
3aJlavy WK OTBET BEPHBIN, HO OTCYTCTBYET
CyIIECTBEHHAs YacTh PEILICHUS;

0.7 6anna — momyiieHa He3HAYUTEITbHAS
OIIMOKA MIIA «OIICYaTKay,

1 Gayut — Bce CyIIeCTBEHHBIE JIETAIH B
pELICHUH IPUCYTCTBYIOT, JJaH BEPHBIN

OTBET.
OIIK-1: 0 GayoB — BEIOpaH HEBEPHBI METO/T
3HaTh TOHATHE a0COIIOTHOM ¥ | PEIICHHS WIH JOMYIIeHA CYIIeCTBEHHAS
YCIIOBHOM CXOJMMOCTH | CMBICTIOBAsI OIIMOKA;

HecoOCTBEHHOro  HMHTerpania, | 0.3 6aya — X0 pereHus B 1EJI0M
(bopMyITUPOBKHU MIPU3HAKOB | BEPHBIN, HO UMEETCs HEOOIbINAas
CXOJIMMOCTH HECOOCTBEHHOTO | CMBICJIOBas OITHOKA (HampuMep, MOTePSH

WHTErpana; IPOCTON MHOKUTENb UJIU CJIaraeMoe);
Bnanets HaBblkamu | 0.5 Gaia — perieHa pOBHO MOJIOBUHA
WCCJIeIOBAaHMSI WHTErpajia Ha | 3aJla4l WK OTBET BEPHBIM, HO OTCYTCTBYET
CXOAUMOCTb. CYILIECTBEHHAs YaCTh PELICHHUS;

0.7 6anna — nomyiieHa He3HAYUTENIbHAS
OIMOKA WA «OTIeUaTKay;

1 Gaym — Bce CyIIECTBCHHBIE JICTAH B
pELICHUN PUCYTCTBYIOT, IaH BEPHBIN
OTBET.

KonTposbnasi padora no Tteme: «OyHKIMM MHOTMX I€pEeMEHHBIX. YuciaoBble
pAOBLY

1. Haiitu 1 n300pasuTh B J€KApTOBON CHCTEME KOOPAMHAT 00JACTh ONpeeseHNUs
. 2 2
Gymxun 2=+ sin( X+ y )
2. Haiftn nuaun ypoBHsL QYHKIMH U M300pasdTh HMX B JIEKAPTOBOH ILIOCKOCTH
2
z=Yy (x + 1).
3. HWccrnenosath NBOWHBIE MPEENbl, HAWTH WX 3HAYEHMs WM JIOKa3aTh, YTO

J8+2x% y—2 1
npenen He cymectByer —— - 1 . Otser: o
sm(x y) 8

x—4y
—— 5 . OtBer: npeaen He CyIIEeCTBYET.
5y+x

. X
5. Haiity yacTHBIE IPOU3BOJHBIE IIEPBOTO HOpsaKa Z=Intg ;

, 2 , —2X
7 =— z,=—"—
OTtBer: . 2X 2 . 2X
y-sin — y -sin=—
. dz 0z .
6. Haiitn yacTHBIE TPOU3BOJHBIE NEPBOTO MOPSAIAKA a—xua byHKIMY, 3a1aHHON

HESBHO e’ —xyz=0 . 3amaér nu namHoe ypaBHeHume QyHkmmio z=f(x,y| B
OKPECTHOCTH TOYKH X=1, y=e?

0z A 0z Xz
OTtgert: :Zy_ -~ —, . He3zanaér.
0X e'—xy 0y e'—xy




7. HWccnenoBaTh psabl HA CXOIUMOCTD: Z (| e
n=1 n +

n+2"

n

OtBer: Pacxomurcs 1o

MPU3HAKY CpaBHCHUS C TAPMOHUYCCKUM PAOOM.

8. z Jéé . OrBer: Cxomutes 1o npu3Haky JleiOHuIa.

n=1

Howmep 3agaumn

Kpurepun

[Ikana orteHnBaHusa

12

OIIK-1:

3HaTh CBOMCTBA OCHOBHBIX
3JIEMEHTAPHBIX (YHKINH;
YMeTh pemuTh ypaBHEHHS U
HEpaBEHCTBA, 331a01IH1E
001acTh OnpeIeNICHHsI, YMETh
n300pa3uTh Ha TIOCKOCTH
MHOKECTBO PEILICHHIA.

3HaTh onpeeeHue JIMHUN
YPOBHSI,

Ymetb n300pa3uTh Ha
TUTOCKOCTH MHOKECTBO
KPHUBBIX — JINHUI YPOBHSI.

0 6amn0B — 3amaHue HE BEHIIOIHEHO;

0.3 0asuta — 3agaHue BBIIIOJIHEHO
YaCTUYHO, UMEET OIIMOKHU, OCYIIECTBICHA
MOTIBITKA PEIIEHUs Ha OCHOBE TIPABUIIHHBIX
METOJIOB U UJIEW PELICHHUS;

0.5 6ayuta — 3agaHue BBIIIOIIHEHO HE
MOJTHOCTHIO, C CYIIECTBEHHBIMU
oImMOKaMH, HO TTOAXO/ K PEIICHUI0, HIIes
pelIeHuUs, METO]] IPABUIILHBIE;

0.7 6ayuta — 3agaHue BBIIIOJIHEHO
MOJTHOCTHIO U MTPABUIIBHO, HO PEIICHHE
COJIEPKUT HEKOTOPbIE HETOYHOCTH 1
HECYIIECTBEHHBIE OLTUOKH; TOMyIIeHA
HE3HAUYUTEIbHASA OIKMOKA HITH «OIIEYaTKa;
1 6amn — 3amganue BBIITOIHEHO TOJIHOCTLIO
1 a0COJTIOTHO TIPABUJILHO ; BCE
CYILIECTBEHHBIE JACTATH B PEIICHUN
MPUCYTCTBYIOT, IaH BEPHBIN OTBET.

3---4 OIIK-1: 0 6ayI0B — MOJTHOCTHIO HE BEPHO
3HaTh omnpejeseHHe JBOMHOTO | MOJACYUTAHO YHUCIIO BCEX BO3MOXKHBIX
npenena, MOBTOPHBIX | M(MJIK) OIaronpUATHBIX HCXOOB;
npeneno,  mpeneinoB  mo | 0.3 6amia — xox pemeHus B IeIoM
HaIpaBJICHUIO; BEPHBII, HO UMeeTCs] HeOObILas
YMeTh BBIYUCIUTH IMpeNesbl, | CMBICIOBas OUIMOKa (HampuMep, MoTepsH
UCTIONB3YS CBEJICHHE K | IPOCTON MHOXUTEJb WIH CIaraeMoe);
3aMeyatenpbHbIM  mpezenam, | 0.5 6amia — perieHa poBHO MOJIOBHHA
nepexo| K MOJSIPHOM CHCTEME | 3a[1a4d WIH OTBET BEPHBIM, HO OTCYTCTBYET
KOOpAMHAT. YMETh [0Ka3aTh | CYIIECTBEHHAS YacTh PELICHHUS;
OTCYTCTBHE npezena, | 0.7 6amia — A0MylIeHa He3HAYUTEIbHAS
UCTIOJIb3YS npenen 1o | omuOKa UK «OIeyaTKay;

HaIpaBJICHUIO. 1 Gam — Bce CyIIeCTBEHHBIE JICTAH B
peIlIeHUH IPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.

5---6 OIIK-1: 0 6am1oB — BEIOpAaH HEBEPHBIN METOT
3HaTh OIpe/IeNICHUs | PELEHUS WK JOIMYIEeHa CYLIECTBEHHAs
muddepeHIMPYyEeMOCTH CMBICJIOBAsI OITHOKA;
¢yHKIMU ABYX mepeMeHHbIX, | 0.3 Gama — X0/ pemeHus B IeJI0M
YaCTHBIX MIPOU3BOHBIX | BEPHBIN, HO UMeeTCs HeOObIIIast

IIEPBOIO U BBICIIUX MOPSAIKOB;
YMeTh BBIYUCIUTH YacTHbIE
IIPOU3BO/IHBIE.

CMBICTIOBasI OIMMOKa (HanpuMep, MOTePSTH
MPOCTOI MHOKUTEIh HITH ClIaragMoe);

0.5 6amnna — perieHa poBHO MOJIOBUHA
3aJ[a4l MM OTBET BEPHBIH, HO OTCYTCTBYET
CYIIECTBEHHAS YaCTh PEIICHUS;

(0.7 Gayuta — momynieHa He3HAYUTEIIbHAS




OLIMOKA MIIN «OIeyaTKay;
1 Gayn — Bce CyLIECTBEHHbIE JIETAIH B
pEeLIeHUH IPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.
7---8 OIIK-1: 0 G6amtoB — BEIOpaH HEBEPHBIN METO.
3HaTh NMOHATHE a0COIIOTHOM U | PEelIeHUs WK JOIMyIlIeHa CYIIeCTBeHHAS
YCIIOBHOM CXO/IMMOCTH | CMBICIIOBAs OIIMOKa;
YHCIIOBOTO psna, | 0.3 6aya — X0 pelieHus B LeJIoM
(GOpMyIMPOBKH  TNPHU3HAKOB | BEPHBII, HO UMeeTCsl HeOOobIIast
CXOAUMOCTH YHCJIOBBIX | CMBICTIOBasl olIKOKa (HampuMep, MoTepsH
PSI0B; IPOCTOI MHOKUTEIb HITH CIIaraeMoe);
Bnanets HaBblkamu | 0.5 Gaia — perieHa POBHO MOJIOBUHA
UCCIIEIOBaHUA  psila  Ha | 3aJ1a4d WIK OTBET BEPHBIH, HO OTCYTCTBYET
CXOAUMOCTb. CYILIECTBEHHAs YaCTh PELICHHUS;
0.7 6ana — nomnyiieHa He3HAYUTEIbHAS
OIIMOKA WIIN «OIeYaTKay;
1 Gaym — Bce CyIIECTBCHHBIE JICTAH B
pEeIIeHUH IPUCYTCTBYIOT, 1aH BEPHBIN
OTBET.
Komnoksuym

1. CdopmynupyiiTe  ompeelieHHe  HEOTPAHWYCHHONW  MOCHEAOBATEIbHOCTH  TOYEK
IpocTpaHcTBa R™ .

2. Cdopmynupyiite onpenencHue “‘no Komm” npenena Gpyukiuu u(M) B TOUKE..

3. Cdopmynupyiite onpenenenue “mo ['eifine” npeaena ¢pyaxmuun u(M) npu M — .

4. Cdopmynupyiite onpenenenue auddepenuupyemoit pynkuuu f(x,y) B Touke M(Xo,yo).
I'eomeTpuyecknii CMBICI.

5. CdopmynupyiiTe  TeopeMbl O  HEOOXOAMMBIX M  JOCTAaTOYHBIX  YCJIOBHUSX
muddepenuupyemoctd pynkuuu f(x,y) B Touke M(Xo, Yo).

6. Ilycts ¢pynkuus f HenpepbiBHa. JlokazaTh, yTo MHOkecTBO D Todek npoctpancTsa R"
IUTst KOTOpBIX { f(X;,X2,...Xn)>0} oTKpBITO. (MOXKHO cunTaTh, 4T0 D MHOXKECTBO Ha
miockoctn: D=f|x, y|>0])

7. JlokazaTk, 4TO €CIIM YMCIIOBBIE MOCIEI0BATEILHOCTU Xy U Yy SBJISIOTCS

(byHIaMeHTalIbHBIMH, TO MOCIEI0BATEILHOCTD TOUEK (Xs , Yn ) SABIIACTCS
byH1aMeHTaIbHOM.

3 cemecTp

TunoBoii BApUAHT KOHTPOJIbHOM PadoThl 10 TeMe: «DyHKIIMOHAJIbHBIE
IIOCJIEIOBATENBHOCTH U psfbl. Psanbl @ypeey.
1. Bpuucnute mnpenenbHyr0 (QYHKOUIO (QYHKIIMOHAIBHOW IOCIEA0BATEILHOCTH
2
f ( )_ nx +x
n A )
\/ n+1

2. UccaenoBarh

. Oteert: f(x|=x>.

CXOAUMOCTH  (pPaBHOMEPHOCTH)  (YHKIIMOHAJIBHBIX

. sinnx
MOCJIEIOBATEILHOCTEH: a) f n( X]=

XapakTep

OT1BeT: cxoauTcs paBHOMEpHO K 0 pu

n
Bcex X. b) f n(x)zx-arctg M OTBeT: CXOOUTCS HEPaBHOMEPHO Ha JOOOM

HCOTPaHNYCHHOM IIPOMEKYTKE.




3. HccraenoBaTh Ha PaBHOMEPHYIO CXOAMMOCTb Ha (— 00,+00) (hyHKIIHOHANBHBIN A

- n+sinx
g ttsinx

3

B rcos’x’ OTBeT: cX0oAUTCS paBHOMEPHO 1O NMpU3HAKYy Belepirpacca.
n=1

4. Haiitn 0651acTh CXOIUMOCTH CTENEHHOTO psja: Z L. Ot1BeT:
n=1
—-1.1
XE|—;=
2 2
o) nx
5. Haiitu 061acTh cX0IUMOCTH (PYHKLIMOHAIBHOTO psAa: Z D\/?' OrtBert:
n=1 n+l1
x<l1.
6. Paznoxure ¢ynkouo B psag  Teilnmopa, HCHoOnb3ys METOJ MOYICHHOTO
1 = —=1(n+1
nuddepeHIpoBaHU f(x):—2x0=3, Ortser: Z D(:)gn%-[x—B)" npu
X n=0

xe€0;6).
7. Paznoxuth QyHKINIO B CTENIEHHOM P, UCIIONB3YsI psia MakiiopeHa CTeleHHON
byHKIUH f(x)Z\/;x(,:l.

_ L __q|n+1 . "
Otser: 1+ 1+ZEI( 1" (2n-3)1 x—1]".
2 n=2 n.’2n

. . n(x+2
8. CymmupoBarh  CTENEHHOM M 4YHUCIOBOM  pslbl:  a) Z U——-

00

2
X 6) . D% Ortser: In2

Orser: 3'|5———
X +4x+1 =1 n2

9. Paznoxuth ¢yHKIUIO y=signsin2x B psg Oypbe B HHTEpBaC (—_n E).

Orper: 2 Z 0 sm(4n+2]x

T h=o 2n+1

Kpurepuu oueHuBanus
Kaxxnoe 3ananue orieHMBaeTCs OTAEIBHO.
[IIxana oueHNBaHUSI PELICHUS 3a1a4H:

banabl Kpurtepun
0 6aynoB [TosiHOE OTCYTCTBUE pELICHUS
0,3 Gamna 3ajaya pelieHa MEHEe YeM Ha I0JIOBHHY,

WM JIOMYIIEHBI COACp)KaTeIbHbIE OIMMOKH B
AJITOPUTME PEIICHUSI

0,5 6amna 3amava pernieHa HE TOJHOCTBIO, HO Ooliee
yeM Ha MOJIOBUHY, WIIN JOTYILEHbI
BBIYMCIIUTEIbHBIC OIMMOKH, ITOBIMSBIINE HAa XOJI
pelieHus 3a1a49u

0,7 6amna 3amaua pelnieHa, HO JIOTYILIEHbI
HE3HAYNUTEIbHBIE BBIYUCIUTEIbHEIE OIINOKH, HE
BIIMSIIOIINE HA XOJT PEIICHHMSI 3aa4H

16amn 3anaua pernieHa BEpHO




banmnel cymmupyercss 1Mo Bceil KOHTPOJIBHOH paboTe W TEpeBOISTCS B OIECHKY IO
CIEYIOIIEH IIKaJe:

Banael Onenka
Menee 5 6amioB «HeynoBIeTBOPUTEIBHO»
5 — 7 6am1oB «Y TIOBJIETBOPUTEIHHO»
7-8 Gannos «Xopouio»
Bonee 8 6amnos «OTINIHO»

Tunosoii BApMAHT KOHTPOJILHOM padoThl 0 Teme: «lHTErpansl, 3aBUcCAIIUE OT
napaMmerpa. KpaTHsie nHTETpaib.

1
1) Berauciauts npenensuyto pyukmmo U311 f D%

0  1+a x
Oreer: Ilal=|

HaﬁTH ooOmacte cxoaumoctd HU3II.

xdx 3 sin’ xdx
2 [ 02 ca>- 3 EI— ta<2
_[ Txel. (1+x“) OtBer 0(>2 _f (1+x )OTBET a<

4) Iponud dhepentmpoBats mo npasuity JleiOHuIa f a M

dx OrBer:

3sin8a’—cos8 a’+cosa
3a

4
I 7
5) BunciuTh HHTETpal cBeieHueM K 3 — yHKyuu f Qv (x—2|(4—x|" dx OrBer: 8\75
2

6) Beraucmuts [ 3 ydxdy, rie Q — 06macTb, OrpaHMYEHHast KpUBBIMA y=x", y=0, x=—1.

OTBer: 10

7) BBIYMCINTD JBOWHOM MHTErpal MO 00JACTH B MOJSPHBIX KoopauHaTax. Cuenarhb
PHCYHOK. ff?g 1<x’+y°<2. OtBet: 0
8) Beramcints unterpan [ffy x° dxdydz, e V — setBepth mapa: xX>h*+z2=1 (y, z = 0).

OTtBer: 15

Kpurepun onenuBanus
Kaxnoe 3ajanue oLleHUBaeTCs OTIEIBHO.
[IIkaya OLleHUBaHUS PELIECHUS 3a0a4u:

baJuibl Kpurepun
0 G6aymoB [TostHOE OTCYTCTBUE PEIICHUS
0,3 6amna 3agaya pelieHa MEHEe 4YeM Ha IOJOBUHY,

NN ,HOHyH_IeHBI COI[ep)KaTeJILHbIG OIJ_II/I6KI/I B
QITOPUTME PEIICHHUS

0,5 oaymta 3amavya perieHa HE TOJHOCTHIO, HO Ooiee
yeM Ha MIOJIOBUHY, WU JOITYIIICHBI
BBIYUCJIIUTCIIbHBIC OIHI/I6KI/I, IIOBJIMABIIINEC HaA XO
peIIeHUs 3a1a9u

0,7 6anna 3amaua perieHa, HO JTOTTYTIIEHBI
HE3HAYUTEIbHBIE BBIYHMCIMTENIBHBIE OIIMOKH, HE
BIIMAIOIIINUC HA X0 peIHeHI/ISI 3aaa4yu

P



16amn 3agayva perieHa BEpHO

bamnbr cymmupyercs mo Bcell KOHTpOJIBHOM paboTe W MEepeBOJSTCS B OLECHKY I10

CIEYIOLIEH IIKaJIE:

banbl Ouenka
Menee 5 6amioB «HeynoBiIeTBOpUTETBLHOY
5 — 7 6amoB «Y TOBJIETBOPHUTEILHOY
7-8 Gannos «Xopormioy»
bonee 8 Gamnos «O1au4HO»

TunoBoii BApHAHT KOHTPOJILHOM padoThl 0 TeMe: « KpHBOJMHEITHBIE HHTErPAJIbI IEPBOTO U
BTOPOT'O POAA».

1)

2)

3)
4)

S)

6)

5.5

a
Bbmumumbf dydl mo myre AB: y’=2xxe 0;2], y>0 Ortser:
a

a
ds

Boruncnmute | H————=—= 10 otpe3ky, coeaunsromemy touxu (0,0) u 1,2

f \/m TPE3KY o1 meMy (0,0)m (1,2)

a

OTtgert: 1n(1+\/2)
:l —_— —_—

Boruncnutsb f OV xdx+y/ ydy 1o ydacTKy mapaboJibl y:\/; x €[0;1] OTBer: 2.
Q

[IpoBepuTh ycinoBUe HE3aBUCUMOCTH U BBIYUCIUTh WHTETpaJl IO 3BEHBSIM JIOMaHOU

(2;2]

f Q (3 X*—2y|dx—2xdy . OrBer:0.

[0;1]

BocctaHoBUTE (DYHKIINIO METOI0M KPUBOJIMHEHHOTO MHTETPUPOBAHUS, IPOBEPHUTH
YCIIOBHE HE3aBHCHMOCTH. dulx,y|=|xy-cosx y+sinxy| dx+(x2 -cosxy)dy. Otser:
Ulx,y|=x"sinxy+c

BbruvcnuTh KpUBOJMHEMHBI HMHTErpaj HEMOCPEICTBEHHO U C IOMOIIbIO (OPMYJIBI

['puna: Cfﬁ QOP(x,y)dx+Q(x,y)dy , P(x,y)= x* v, Q(x,y)= xy*, C: OKpYKHOCTb

4

x’+y’=R’. OtBer:

Kpurepuu oueHuBanust
Kaxxnioe 3ajanue onieHuBaeTcs OTACIBHO.
[[Tkana oueHUBaHUS PEIICHUS 3a1a4H:

baJuibl Kpurepun
0 G6aymoB [TostHOE OTCYTCTBUE PEIICHUS
0,3 6amna 3agaya pelieHa MEHEe 4YeM Ha IOJOBUHY,

WIK JIONYIIEHBl COACpPXKATEeNbHBIC OIIMOKH B
ITOPUTME pEICHUS

0,5 oaymta 3amavya perieHa HE TOJHOCTHIO, HO Oolee
yeM Ha MIOJIOBUHY, WU JOTTYIICHBI
BBIYUCJIIUTCIIbHBIC OIHI/I6KI/I, IIOBJIMABIIINEC HaA XO
peIIeHUs 3a1a9u

0,7 6anna 3amaua perieHa, HO JIOTYTIIEHBI

P



HCE3HAUYUTCIIbHBIC BBIYUCIIUTCIIBHBIC OIHI/I6KI/I, HEC
BJIMSIFOIIME HA XOJ1 PEHICHHS 3a1a91
16amn 3aj1aya perieHa BEpHO

bannel cymmupyeTcss 1mo Bcel KOHTPOJIbHOM paboTe M TEpeBOJATCS B OIEHKY 10
CJEeAYIOIIEH IKae:

Bajbl Onenka
Memnee 3 6amioB «HeynoBneTBOpUTEILHO»
3---4, 7 6amnoB «Y 1OBIETBOPUTEILHO
4,7---5,5 OamioB «Xoponioy»
5,5---6 OamIoB «OT1inaHOY

Omnpoc 1o Teopuun
1. a) Chopmynupyiite onpeaesieHue MOTOYCTHONH CXOAMMOCTH (PYHKIIHOHATBHON
T0CIIEI0BATENBLHOCTH [, (X) Ha MHOKecTBE X.
6) Chopmynupyiite onpeneneHre paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOM
nocienosatensHocTH f,(X) Ha MHOKecTBE X.
2. Chopmynupyiite TeopeMy AOemnst 0 CXOIUMOCTH CTEIICHHOTO Psijia.
3. ChopmynupyiiTe TeOpeMy 0 MUHUMAIbHOM CBOMCTBE KO3 durreHToB Dyphe.
4. 3amummre 000 (Ha Bam BbIOOp) mNpU3HAK PABHOMEPHOH CXOAUMOCTH
GYHKIIMOHAIBHOTO psija.

IToka3zaTenn n KPUTECPUHU OCHUBAHUS OIIPOCOB 110 TEOPUH (B TOM YHUCJIC U KOJ'I.TIOKBI/IyM)

[Noxazarenn Kputepun 4-6amnpHas mKana (YpoBeHb
OCBOCHHSI)

@ | CryzeHT cBOOOIHO cripaBiisieTcss ¢ | OTMYHO (IOBBILICHHEII
ITOCTABJIEHHBIMH 3aa4aMH, 3HAET YPOBEH)

MarepHa;

@ | TTokassiBacT rirybOKO€E U MPOYHOE
YCBOEHHUE MTPOrPAMMHOIO
Marepuaa;

@ | /leMOHCTpPUPYET IOJIHEIE,
oCJIe0BaTENbHBIE, TPAMOTHBIE 1
JIOTMYECKH M3JIaracMble OTBETHI TPH

BHUIOU3MCHCHUU 3a1aHUsA,
Hannaue tpeCyemsix onpezerncHuiyg

topmy, Teopem 1 T.1.; CtymeHT Ha BONpPOCHI JaeT B LeJOM | XOpOmo

BEPHEIE OTBETHI, (6a30BBIi ypOBEHB)
TIyOUHA U IPOYHOCTE YCBOCHHS I'pamoTrHO wm3maraer Matepuan 0Ge3
IporpaMMHOIo MaTepuaia, CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC;

IIOJIHOTAa, IMOCJIICA0BAaTCIIBHOCTD, . HeMOHCTppreT
rpaMOTHOCTB 1 JIOTUYHOCTH OTBETOB

IMOCJICO0BATCIIBHBIC, IOTUYCCKU
pyu BUAOU3MCHCHUM 3aJaHMS;

M3J1araeéMble OTBEThI C HEOOJIBIIIMMU
HCTOYHOCTAMU IIPU
BUJOU3MCHCHHNH 3aJaHUA,

P



CryneHToM 3ajaHye MOHATO MPAaBUIBHO, B | YOBIETBOPUTEILHO
LIEJIOM  OpUCHTUPYETCI B  TEMaTHKe | (IOPOTOBHIM yPOBEHB)
yuyeOHOro  Kypca, HO  HCIBITHIBAET
MpoOJIEMBI € PACKPBITHEM KOHKPETHBIX
BOIIPOCOB;

OCHOBHBIE 3JIEMEHTHI MaTepuajia yCBOCHBI,
OJHAaKO TpH  OTBETE€  JOITyCKAIOTCS
HETOYHOCTH U BO3MOJKHBI HEJOCTaTOYHO
MIpaBUIBHBIE (YOPMYIUPOBKH;

CryneHT Ha BONpPOCH JaeT HenmpaBuibHble | HeynoBneTBopUTeNnbHO
OTBETHI, JEMOHCTPHpPYET He3HaHHWe Jaxe | (YpoBeHb He chopMHPOBaH)
OCHOBHBIX 3JIEMEHTOB MaTepuana.

Bomnpoce! 1J11 NOATOTOBKM K 3K3aMeHY 3a NepPBblil ceMecTp

AKCHMOMBI MHOXECTBA JEHCTBUTEIbHBIX YUCeN. TOYHAs] BEPXHSIS TPaHb.

Teopema 0 TOUHOW HMKHEN TpaHHU.

[Tpunuun Apxumena

UucioBas nociaea0BaTebHOCTh, IpeIed.

Teopemsl 00 OTrPAaHUYEHHOCTH cxopsencs HOCJIEA0BATEIbHOCTH U 0
€AMHCTBEHHOCTH TIpeiena

Teopemsl 0 IpeAETLHOM MIEPEXO/IE B HEPABEHCTBAX.

Teopema Beliepiirpacca 0 MOHOTOHHBIX IIOCJIEOBATEIBHOCTSIX.

Hucno «e».

beckoHe4uHO Masble MOCIEA0BATEIBHOCTH, CBOMCTBA

Apudmernueckue onepauy co CXOISMIUMUICS MOCIeI0BATEIbHOCTSIMU.

Kpurepuit Ko cxoqumocT nocineqoBaTeIbHOCTH.

[TonnocnenoBarenbHOCTh. YacTnunbiii ipeaen. Teopema bonbpano-BeliepmTpacca
TeopeMbl 0 BEpXHEM U HUXKHEM IIpeeIiax.

beckoHeuHO 00JIbIIKE OCTIEA0BATENBHOCTH.

[IpenenbHast TOUKa MHOXECTBA, ABA ONPECICHUS, SKBUBAIIEHTHOCTb.
Onpenenennss mo Komm w mo [TeliHe mnpenmena QyHKIWM B TOYKE, TeopeMa 00
SKBUBAJICHTHOCTH.

Apudmernueckue onepanuy U npeaen GyHKIUH.

Kpurepuit Ko cymecrBoBanus npenena GyHKIIUH.

Pacmmpenue nmonstus npeaena GyHKUUH, OTHOCTOPOHHUE TIPEICTBI.

[TepBrIil 3aMedaTeNIbHBIN TIPEACI.

Bropoii 3ameuarensHbiil npeaen. CieacTBusl.

[Ipenenbr MOHOTOHHBIX (DYHKITHIA.

HenpepeiBHOCT,  (QyHKIIMM B TOYke. Apudmernyeckue omepald H  HEMPEPHIBHOCTS.
HermnpepbIBHOCTD CII0KHON (DYHKITHH.

IIepBas Teopema Beliepirpacca

Bropas Teopema Beiiepiuirpacca

Teopema bousbriano-Kommu.

PaBHoMepHast HenpepsiBHOCTE. Teopema Kanropa

HenpepbsIBHOCTh ¥ TOUKH pa3pbiBa MOHOTOHHBIX (DYHKITHIA.

OobpatHas ¢pyHkuus. Teopema 0 CylIeCTBOBAaHUH U HEITPEPHIBHOCTH.
OnemenTapHbie pyHKkIuU. Teopema o HEPepPHIBHOCTH.

CpaBHeHHE OECKOHEUHO MaIbIX.



Juddepenuupyemocts GpyHkuuu B Touke. IlponsBognas. Auddepennnan.
I'paduueckuii cmbicn quddepenuupyemoct. KacarenbHas k rpaduky, ypaBHEHHE.
CBs13b «inu(phepeHIUpyeMOCTb - HEITPEPHIBHOCTHY.

[IpaBuna quddepenurpoBanus. Tabauma npou3BOIHbIX.

Crapime npousBoHble U quddepenmansl. Dopmyna Jleitbnuna
Touku Bo3pacTanusi, yObiBaHus, SkcTpemyMa Teopema depma
Teopemsl Pomns, Jlarpanxka u Komm.

IIpaBuino Jlonurans.

®opmyna Tennopa-Ileano.

®opmyna Tennopa-Jlarpanxka

OCHOBHBIE Pa3/I0KEHUS.

VY ¢10BUS MOHOTOHHOCTH.

YcnoBus skcTpeMyma

Boinyxiible QyHKIMH, yCTOBUS BBITYKIOCTH. Touku neperuoa.
ACHMIITOTBI.

[Toctpoenue rpadukoB QyHKIHH.

[TapameTpuuecku 3aanHble KpuBble U QyHKIMU. [locTpoeHne KPUBBIX.
[TpubnmxkeHHOe perieHrne ypaBHEHUH.

Bonpocs! 1J1s1 IOATOTOBKHU K YK3aMeHY 32 BTOPOii ceMecTp
[TepBoobOpazHas, HeomnpeaeneHHbIN uHTErpai. [IpocTeiimue cBoiicTBa.
WHuTerpupoBaHue NOACTAHOBKOMN U 10 YaCTSM.

WuTerpupoBanue pallioOHAIbHBIX QYHKIHI.

WuTerpupoBaHie HppaloOHATBHBIX (YHKIUI.

WuTerpupyemocts GyHKIIMU 110 PUMaHy: OCHOBHbBIE CBOMCTBA.
OrpaHn4eHHOCTh UHTErpupyeMoii o Pumany ¢yHKImu.

Cymwmsl [lap0y, cBoiicTBa.

Kputepuii unterpupyemoctu no Pumany.

CBoiicTBa MHTErpUpPYEMbIX (PYHKINN U ONpeIeICHHOTO HHTerpaa.
OneHky ONpefeNeHHOr0 NHTETpalla, TEOPEMBI O CPETHEM.

Knaccel uHTerpupyemMbIx (QyHKIHM.

WHTerpai ¢ nepeMeHHbIM BEPXHUM IIPEIETIOM, CBOMCTBA.

®opmyna Hetorona — Jleitoawua.

3aMeHa IEpEeMEHHON M MHTErPUPOBAHUE 10 YACTSIM JUIsl ONIPEJIETIEHHOTO UHTErpala.
[Ipunoskenus onpeneneHHOro nHTerpana. J[JimHa KpuBou.

®opMyJibl TPUOIMKEHHOTO BHIYHCIICHUS ONPEICICHHOTO HHTETpaa.
[TonsiTue HecoOCTBEHHOTO UHTErpaja, OCHOBHbIE BapuaHThl. Cxonumocts. Kputepuit Komn.
AOGCOoMI0THAs M YCIIOBHAS CXOAMMOCTh HECOOCTBEHHOI'O MHTErpaa.
WuTerpaiibl OT HEOTPULIATEIbHBIX PYHKIMHA. TeopemMbl CpaBHEHMS.
[Tpusznak Abens — Jlupuxiie cXoIMMOCTH HECOOCTBEHHOTO UHTErpaJa.
[ToHsiTHE YMCIOBOTO psifa, CXOJUMOCTh, CYMMa psijia.

IIpocreimue cBoiicTBa YMCIOBBIX psinoB. Kpurepuit Komm.
AOCOIIOTHAs U YCIOBHAs CXOAUMOCTh PAJia.

ITonoxxurensHble psiibl. TeopeMbl CpaBHEHMS.

WNHurterpaneubiil npusHak Komm — Makiiopena.

[Tpusznaku danambepa, Ko, Paabe.

[Tpusnak Abens — Jupuxie.

CoueraTenbHOE CBOMCTBO YHUCIOBOIO Psijia.

ITepecranoBka uncioBoro psaa. Teopemsl Komm u Pumana.
Crenennoii psin. Teopema AGens. Paguyc u nHTEpBaJl CXOAUMOCTH.
Psn Teiinopa. OCHOBHBIE pa3IOXKEHUS.

®opmyna Bannuca. @opmyna CrupiuHra.

beckoHeuHble IPON3BEICHUS.



IIpoctpancTtBO R™, TMHENHOCTD, CKAJISIPHOE ITPOU3BEEeHUE, HepaBeHCTBO [lIBapua, HopMa.
ITocnenoBarenpHocTn B R™, cxomumocts, kputepuii Komm, Tteopema bonbrnano —
Beiiepmrpacca.
MmuoxkectBa B R™, 0OCHOBHbBIEC IPUMEPBI.
Knaccugukarus touek. OTKpbITbIE U 3aMKHYThIe MHOXecTBa. KoMIakTHbIE MHOXKECTBA.
@OyHKINS HECKOIBKUX NTEPEMEHHbBIX, OCHOBHBIE TIOHSATHSI.
[Ipenen B Touke, cBoiicTBa. HempepbIBHOCTS.
Teopemsl Beiliepmrpacca u Kantopa o HerpepbIBHBIX Ha KOMITAKTax (YHKITHIX.
Huddepenuupyemocts B Touke. YacTHble mpou3BojaHbIe.  JlocTaTouHble — ycIOBHUSA
muddepennmpyemoct. Henpepoiuas muddepennupyemocts. Juddepenmnmann.
['eomeTpuueckuii cMbIca TU(GEpeHIIMPYEMOCTH, KacaTesIbHas TIIOCKOCTb.
Huddepenuupyemocts cioxHod ¢yHkiuuu. MHBapuanTHOCTh (opmbl  auddepenuana.
ITpon3BoHas MO HANPaBIEHUIO, TPAJUEHT, CBOWCTBA.
Crapiue npou3BOAHbIE, TEOPEMA O CMEIIaHHBIX MPOU3BOIHBIX.
Crapmme nuddepennnansl, onpeneneHue, BHIYUCICHHUE.
®opmyna Teimopa.
Touku sxcTpemymMa, Teopema Pepma. Y ciloBus BTOPOro MOpsiiKa.
Teopema 06 oOpaTHOM PYHKITHH.
Teopema 0 HESIBHOM (QyHKIIUH.
Bonpocs! 1J151 NOATOTOBKY K IK3aMeHY 3a 3 cemecTp
QDyHKIHOHAIBHBIE MOCIEI0BATEIBHOCTH. CXOIUMOCTh B TOUKE, HA MHOKECTBE, PABHOMEDPHO, B
CpPEIHEM KBaJPATUIHOM.
Kputepuii Koy paBHOMEpHONH CXOJUMOCTH.
PaBHOMEpHAs CXOOUMOCTD U HENPEPBIBHOCTD.
PaBHOMEpHAs CXOOUMOCTb U UHTEIPUPOBAHHUE.
PaBHOMepHas cxoauMocTs 1 AuddepeHrpoBaHue.
QyHKIHOHAJIBHBIE psAAbl BapuaHThI CXOAMMOCTH.
[Tpu3Haku paBHOMEPHON CXOAUMOCTH (DYHKIIMOHAIBHBIX PAIOB.
CBoifcTBa paBHOMEPHO CXOJAMIMXCS (PYHKIIMOHAIBHBIX PSAIOB.
Crenennsle psabl. Teopema Abens.
Pagnyc cxonumoctu. ®opmyna Komu-Anamapa.
JuddepeHurpoBanre 1 HHTETPUPOBAHUE CTETIEHHBIX PS/I0B.
Psp Teinopa.
OCHOBHBIE Pa3JI0KECHUS B CTCIICHHBIE PSAJIBI
Tpuronomerpuueckasi cucrema. Cpoiicta. Psg @ypre.
EBxknmuaoBo  mpoctpanctBo.  OcHoBHOM — mpumep.  OpTOHOPMHUPOBAaHHBIE — CHCTEMBI
MuHuMansHOe CBONCTBO K03 duimeHToB Dyphe.
HepagenctBo beccens. Cnencraue.
[Ipeo6pa3oBanue yactTuuHbix cymMmM psga Oypoe. Anpa Jupuxie, cBoiicTBa
Teopema nokanu3anuu.
Teopema o cxonumocTH psiaa @ypbe 11 KycodHo - aupdepeHnupyeMoil pyHKIUH.
Snpa Deliepa, cBoiictBa. Teopema Peliepa.
Teopema Benepmrpacca.
[TonnoTa Tpuronomerpuueckout cucreMmsl. Papenctso [lapceBais.
Nurerpais! ¢ napamerpom. TeopeMbl 0 HEIPEPBIBHOCTH.
JuddeperurpoBanme HHTETpaja 1Mo napameTpy.
Teopema 0 TOBTOPHOM MHTETPUPOBAHUH.
HecoGcTBennbie unTerpasl ¢ napamerpoM. OCHOBHBIE TTOHSTHS.
[Ipu3Haky paBHOMEpPHON CXOAUMOCTH UHTErpaa.
CBs3b UHTETPAJIOB ¢ (PYHKIMOHATBHBIMH MTOCIIEI0BATEIBHOCTSAMHU.
TeopeMmsl 0 HeMPepHIBHOCTH, TU(PPEepEeHIIMPOBAHUN U TOBTOPHOM WHTETPUPOBAHUH.
I'-pynkuus u B-dynkuus, cBoiicTa
Mepa XKopnana - cxema onpeaeseHusl.
Kpurepuii namepumoctu.



AnnutuBHOCTH Mepbl JKopaaHa.

Teopema o mepe rpaduka HerpepbIBHONW (PyHKIUY.

[Ipumepsl H3MEPUMBIX U HEU3MEPHUMBIX MHOKECTB.

KpatHble nunTerpaisl; onpeneieHue, CBOMCTBa.

CBenieHue KpaTHOTO UHTETPUPOBAHUS K TIOBTOPHOMY.

3aMeHa IepEeMEHHBIX B KpaTHbIX MHTErpanax. [Ipumepsr.

Kpussie Ha riockoctu H B ipocTpancTBe. OCHOBHBIE MOHITHS U (PAKTHI,
Kpuonuneiinpie nnterpans! 1-ro tuna. CoiictBa

KpuBonuneiinpie naterpansl 2-ro tuna CBoiicTBa

®opmyna ['puna

HesaBrucuMOCTh KpUBOJIMHENHOTO UHTErpajia OT Iy TH.
[ToBepxHocTH, ciocoOb! 3aaanus. HopMais, kacarenabHast IIIOCKOCTb.
[lomaae MOBEPXHOCTH.

[ToBepxHocTHBIE HHTETpaANBI 1 -ro TUNa CBOMCTBA.

[ToBepxHOCTHBIE MHTErpaibl 2-ro Tuna CBoiicTa.

DNEMEHTHI TEOPUHU MOJIS.

TecThl A1 caMONPOBEPKHU NMPH NMOATOTOBKE K IK3aMeHY.
IIpoBepka chopmupoBannocTu komnereHuuun OITK-1
Bomnpocskl o 1 cemectpy

2
. _5n—6n
Bomnpoc 1. Haiitu npezaen nocneaoBaTeibHOCTH Xn—ﬁ
n+

sin 5x
sin 2 x

Bomnpoc 2. Bberuuciauth npenen

Bonpoc 3. Yka3aTh S5KBUBaJCHTHYI0 OCCKOHEYHO Mallyl0 BEIWYUHY I |- cos2X mpu

3x—1
Bomnpoc 4. Beruuciauts npenen

1+=
X

Bonpoc 5. [Tpoussonas Gpyrkuun y=e>*—In 2 B Touke X,=In3 papna

D [2) |34 [5)
18 [ 17,5 |9 [85 |6

Bonpoc 6. KacarenbHas k rpaguky QyHKIMH y=x’ HapauielbHa IpsSMOii
Y=2Xx—5npu 3HaYEHUU X=

D[2)[3) ][4 ]5)
-1 ]2 [2(5 |1

Bonpoc 7. YpaBHeHue kacatebHON K rpaduky GyHkmun y=3 x*—27 x+30 B TOUKE, I7I€
KacaTeJbHasl apajuienbHa npsaMoil y=—3X —1 umeet BUJ

P



1) 2) 3) 4) 5)
y:6x y:—3 y:—3X y:—3X y:3

Bonpoc 8. Haiitu uncio Touek skcTpeMmyma GyHKIUH y=(x — 1]2(x—3)2
Bonpoc 9. Haiitu abciuccy Touky neperu6a gpysxiuu y=4arcsin 4V x

Bonpoc 10. ITycts mnpoussonnas umeer Bum f'[x|=[x— 1P(x*~2(x*— 4. Haitgure
YHCII0 TOUEK IKCTPEMYMA.

100 In®x 100/ Jx 100
Bonpoc 11. Yropsagouute dynkiuu In'® x,e*,e™ *, "V x,e'™,In(Inx|,x'® no ckopoctu

pocra pu X — +0

OTBeTHI

—342

2,5

Her nepernba
4

100 : [x
In{Inx|<In'™ x<"%/x <x'P< e *< ¢’ *< &*

== O (QA|N || | WIN| —
—
N—

— o

Kasxnprit mpaBuiIbHBIN OTBET oreHuBaeTcs B 1 6amn. HabpanHoe koqnyecTBO 0aioB HE
menee 10 cooTBeTCTBYET (POPMHUPOBAHUIO TPOBEPSIEMOI KOMIIETEHIIMN Ha BBICOKOM ypOBHE, §-9
OaJIJIOB — HA MPOJABUHYTOM YpPOBHE, 6-7 OaJJIOB — Ha MOPOTOBOM YPOBHE, MEHee S5 OalljioB —
HUE TTOPOTOBOI'O YPOBHSIL.

Bomnpocel o 2 cemecTpy

1. Kakas u3 1anHbIX QyHKIUH SBIAETCS MEPBOOOPA3HOi it QyHKIMHU y=2Xx—3x>?
a) 3x*-6x; 0) 0,5x*—x*+5; B) x*—x; I) TAKAX HET

2. Kakas u3 naHHbIX QYHKIIHMH SBIISETCS IEPBOOOPA3HOM s PyHKIMH y=Sin2x?
—1 . .
a) 5 COS2X; 0) —cos’x; B) sin’x; r) —sin’x

3. s pynkuun y=—1-2x> Haliqure nepBoobpasHyro, rpauk KOTOPOH MPOXOIUT YePE3 TOUKY
M(-3; 12)

2 2 2
a) y= —x—§x3—2; 0) y= —X—§X3—9; B) y= —x—§x3+7; T) CBOM
OTBET
4. WsgectHO, uto F, F2, F3— nmepBoo6pasubie mis f(x)=4x’-3x* Ha R, rpaduku KOTOpBIX
npoxoaaT uepe3 Touku M(—1; 2), N(1; 4), K(2; 5) coorBercTBenHo. [lepeuncnure, B kakoM

nopsiike (CBEpXy BHU3) rpaduku 3TUX GYyHKIHUN MMePECEKar0T OCh OPANHAT?

P



a) Fi F, F;; 0) Fi F;, Fo; B) F», Fy, Fs; T') CBOM OTBET
5. MarepuanpHasi TOUKa ABMKETCS MPSIMOJIMHENHO co cKopocThio v(t)=12t+4. HaiinuTe 3akoH
JIBJKEHUS TOUKHU, €CJIM B MOMEHT BpEMEHH t=1C NpoiAeHHbIN MyTh cocTaBua 12 M.
a) s(t)=6t*+4t+2; 0) s(t)=3t*+4t; B) s(t)=6t+2t-2; r) CBOM
OTBET
6. Kakoe paccrosiHue mpoiiieT MaTepraibHas TOUKa (CM. 3aJlaHue S) 3a TIEPBBIC 3 CEKYH/IBI
CBOETO JIBUKEHUA?

a) 68 M; 6) 60 Mm; B) 39 Mm; T') CBOI OTBET
7. Haiinute HauMeHbIIee 3HaUCHUE TIEpBO0Opa3HON PyHKIMU y=2X+4, MpoxoasIIeil uepe3
TOUKy (2; 8)
a) —8; 0) —4; B) —6; T') CBOH OTBET

8. Haiinure nepooOpasuyto GpyHKuuo s GyHKimu f(x) = -tg’x
a)-xtctgx+C;0) 1/3tg3x+C B) x-tgx+C 1r)x-tgx+C
o) 2 00

n+10 1

9. FceeioBaTh CXOAMMOCTb psitog Y, Ul — > Darcsin =
n=1 n n=1 n

a) oba cxopsaTcs ; 6) oba pacxomsTcs; B) MEPBBIA CXOIUTCS, BTOPOIM PacXOJUTCS; T) MEPBBIN
pacxoIuTCsl, BTOPOU CXOIUTCH.

10. Haiiti mHTEpBAN CXOAMMOCTH CTEIIEHHOTO psAja Z Q-1

n=1

a) [—00;00/:6) (—=1;1); B) [~1;1]; r)[2;4]
11. z=xsin|xy|. Ykaxure BepHOE PaBEHCTBO

a) Z_‘)Z(:XCOS(X_Y); 6) g—;:yCOS(Xy) ; B) g—i:sin(xy).}.xycos(xy) :

r) g—i=(xy+1]cos(xy)

%
12. Beuncaurs J" 0 2tgx dx
s COS' X
a)2; 0) 1/2; B) HE CYIIECTBYET; T') CBOI OTBET

13. Haiitu miomans GUIypsl, OrpaHUYEHHOM rpadgukamMu y=X"—2X+2; y=Xx

a) 1/3; 6) 1/6; B) 1/9; r) 2/3

OTBeTHI
1 123 ]14|5]6[7][8[9]10]11]12]13
6)|a|06)|B)|a|r)|a|r)|r|r)|B)|T) |0
) ) )

Kaxxnprit mpaBuiibHBINA OTBET orleHnBaeTcs B 1 6amn. HabpanHnoe komnyecTBO 0auioB HE
MeHee 12 cooTBeTCTBYET (hOPMHUPOBAHUIO MTPOBEPSIEMOM KOMIIETEHIIMU Ha BBICOKOM ypoBHe, 10-
11 GamioB — Ha IPOABUHYTOM ypoOBHE, 8-9 0ayyioB — HA IOPOTrOBOM YpOBHE, MeHee 7 OaiioB —
HIDKE TIOPOTOBOT'0 YPOBHS

Bonpocsl o 3 cemecTpy



1 B ngoiinom unterpane [[ S f(x , y)dxdy : F
rélepeﬁm K MOBTOPHOMY HHTErpaity 1) f Ddxf Jf X, y ) dy;
0 0
dx | df(x,y|dy, ecan rpannua H 2% 2 X
! £ %] P 2[ Qax [Oflx,yldy + [ Odx [ QOf(x,yldy;
3a/1aHa ypaBHEHUsIMU y=2X, x+y=3, y=0. 0 0 1 0
3—x 2
3 [ Qax [ Of(x,yldy;
2x 0
) > 3 3-y
4f EIdxfEIf(x,y)dy * .! Hdx { Qflx,yldy
0 0
2 1 V2-y? V2 1
BHHTeraHCfDdy f Af(x,yldx | 1) fDdfof(x,y)dy;
0 y 0 0 o
MOMEHSTh MPECIBl HHTCTPUPOBAHHUS P Y 2 2y
2[ Qdx [Of(x,yldy+ [Qdx [ Ofl(x,yldy;
0 0 1 0
1 x V2 V2—x
3)[Qdx [Of(x,yldy+[ Odx [ Oflx,yldy;
0 0 1 0
1 1 2-x 1
4f EIdxfEIf(x,y)dy+ f Eldxf Elf(x,y]dy
X 0 1 0
3 Brruncnurs 1BOMHON HHTETPa T 1. 2 2+\/§
JI2flx, yldxdy, ecru obnacts =22 -1 53925 143
HUHTCTPHPOBAHUS 3a/IaHA KaK P 14
D={[x,y|:0<x<1,0<y<2}. 6)75:7) le—158); 9)8ln2—?; 10) 1;
4 Haiiti 00peM Tena, orpaHIIeHHOTO 1
TOBEPXHOCTSMH 1)227;2) 16;3) 27; 4) 45, 5) E;
z=x"+y’,x=0,y=0,2=0,x 16 25 G 81
6) 403; 7) ?, 8) ?, ;9) 48?, ; 10) ?,
5 [Tnomans maockoit GuUrypsl BEIYUCIAETCS 1S= f f f [ X,y ) dxdy
o popmyie : 2)S:fff(x)dx
3 5= [ plx, yldxdy
4) 8= [fdxdy
5) S= [[ f(x, y, z)dxdydz
6 Ha xakom oTpe3ke (hyHKIIMOHAIBHBIN psil 1) [-2,-112)[0, 1] 3)[1,3/2] 4)[-1, 1]
o =1 X
' ?
HZ:; 6n—7 CXOAUTCS PABHOMEPHO
7 Ecnu f(x) = x* -1, T0 K02 durment as 1)0,25 2)3 3)0 4)1
PasTOKCHUA JaHHOU (QYHKIMHU B PAA
Teiinopa Z a an(x— 1]" pasen
a
OtBeTsI:
1 3 4 |5 |6 |7
2)13) 110 [5H[DH[2][3




Kaxnplif mpaBuiIbHBIN O0TBET olleHMBaeTcs B 1 Oamn. HaOpanHoe konuuyecTBo 6amuioB 7
COOTBETCTBYET (POPMHPOBAHUIO MPOBEPsiIeMON KOMIETEHIIMM Ha BBICOKOM ypOBHeE, 6 0ayioB —
Ha TNPOJBUHYTOM YypoBHE, 4-5 0ajUIOB — Ha TOPOrOBOM YypOBHE, MeHee 4 OaljioB — HHXKe
MIOPOTOBOT'O YPOBHSL.

Tunosbie BapuaHThI IK3aMeHAIMOHHOM padoThI 3a 1 cemecTp

Tema 1. Yucnoevle mHodcecmea u nociedo8ameibHoCmu
1. Cdhopmynupyiite co BceMu HEOOXOIUMBIMH ONPEIEICHUSIMH aKCHOMY O CYIIIECTBOBAHUU

TOYHOH BerHeﬁ rpaHu Ajigd 9UCJIOBOTI'O MHOXKCCTBA.

2. Cohopmynupyiite TEOpeMy O BIOKEHHBIX OTpPE3KaX.

3. JlokaxxuTte, 4TO CXOAAIIAsICS MMOCIeI0BATEIbHOCTD ABISAETCS (DyHIaMEHTAIBHOM.

4. JIOKa3aTh, YTO €CIIN Y TMOCTIEAOBATEIBHOCTH | X, | HET KOHEYHBIX YACTHIHBIX TIPEIETIOB,
TO ‘Xn‘ - 0,

Tema 2. Ilpeoen u nenpepwvieHocmo hyHKyuU.

5. CdopmymupyiiTe OTpHIAHIE K OIPEACICHIIO mpeaena (GyHKuuu f|X| mpu X - —o0 110
Kommn.

6. Coopmynupyiite 1 JokakuTe nepByto Teopemy bonbrano-Komm s pyHkuumi,
HETIPEPHIBHBIX Ha OTPE3Ke.

7. Jokaxwute, uto pynkmus JupuxaeD (x )=

pa3pbIBHA B KaXJ10M TOUKE.

8. Iycts Gynkums f| X HempepbiBHA Ha OTpe3ke (a,b| u He MpuHIMaeT Ha HeM HyJIEBOTO

sHauenns. JJokaxure, 4To cymectyeT m0 Takoe, 4T U BCEX X U3 OTpeska |d, b ‘ f (x)‘z m.
Tema 3. I[Ipouzsoonvie u oughghepenyuanvt GyHkyuu.

9. Coopmynupyiite TeopeMy 0 MPOU3BOAHON YACTHOTO IBYX (DYHKIIUI.

10. CdhopmynupyiiTe U JOKaKUTE TEOPEMY O JOCTATOYHOM YCIIOBUU JIOKATHHOTO

HKCTpeMyMa JIBaX bl TuddepeHpyeMoit QyHKIMHU B JaHHOM TOUKE.

11. Cdopmynupyiite onpeeneHue BhITyKIoi Ha mpoMexyTke GyHkimu. Chopmynupyiite

TEOpPEMY O JIOCTaTOYHOM YCJIOBUH BBIMTYKIOCTH AU depeHIupyeMoil pyHKIUH.

12.  CdopmyupyiiTe MOHSTHE TOYKH YCTPAHMMOTO pa3pbiBa (GyHKIHHY f| X |; noonpeaenuTe
In(2x—3)—In5

dynxumo f(x)= <—4 10 HETMPEPHIBHOCTH B TOYKE YCTPAHUMOT'O pa3pbiBa U

BEIYMCIINTE, HCTIONB3Ys ONpeIeiICHNUE, EPBYIO NPOM3BOIHYIO B 3TOH TOUKE.
13.  Tlycrs dyukuus f (x) Henpepbiea Ha |0,1], mudepenuupyema Ha (0,1], £(0]=4, f(1]=2,
f'(x)2. TIpuBeauTe 060CHOBaHHOE OKA3ATENBCTBO, YTO f| X| — IMHEHHAS QYHKIIHSL.

Tema 1. Yucnosvie MHOJICECMBA U NOCIEO08AMETLHOCHIU oam

1 | IIpuBenens! GopMyIHPOBKH

orpezieNieHUs] OTPAaHUYEHHOTO CBEPXY MHOXKECTBA; 0.5
AKCHOMBI O CYIIECTBOBAHMU TOUYHOM BEPXHEH rpaHu AJis YUCIOBOIO 0.5 16amn
MHO>KECTBA.

2 | IIpuBenens! GOpMyITHUPOBKU




CUCTCMBI BJIOKCHHBIX ITPOMEIKYTKOB;

0.5

TeopeMsl Beiiepiirpacca; 0.5 1.5
TEOPEMBI O BIIOXKEHHBIX OTpE3Kax. 0.5 Oamna
[TpuBenensr GOpMYyTUPOBKU
onpezaeneHus: GyHIaMEeHTATBHOHN TOCIeI0BATEILHOCTH; 0.5 2
CXOZSIIENCs TOCIEA0BATEIbHOCTH; 0.5 Oamna
MIPOBE/ICHO JJOKA3aTEeNbCTBO (PAKTa, UTO CXOAAIIASICS Mol
MOCJIEIOBATEIBHOCTD SBJSIETCS (DyHIaMEHTAIbHOM. Oamna
[TpuBeneHsr GOpMYTUPOBKU
orpezesieHus ONO0CIE0BAaTENbHOCTH U YACTUYHOTO PEJIeNa; 0.5 2
CXOZSIIENCS TOCIEA0BATEIbHOCTH; Oamna
MPOBEAEHO TOKA3aTEIBCTBO METOAOM OT IMTPOTUBHOIO, YTO €CIHU Y Ho 1,5
[0CIICHOBATENBHOCTH | X, ] HET KOHEUHBIX YaCTHYHbIX IIPE/IEIIOB, TO Oamna
‘Xn — 00,
Tema 2. Ilpeoen u nenpepwvi8HOCMb HYyHKYUU.
[TpuBenens! GopMyITUPOBKH
omnpeeneHus npeena byskuu f|x) mpu X — —oo o Kormw; 0.5 1 Gamn
TIOCTPOEGHO OTPHIAHKE K ONpEIECHNIO Tpeena GyHKmH f| x| mpu 0.5
X —» —oo 1o Komu.
[TpuBenena dhopmynupoBka
ompezeNeHus] HempepbIBHON (QYHKIMH U NIEpBOii TeopeMbl bonbliano- | (0.5 2
Komm st pyHKIMH, HEMPEpHIBHOM HAa OTPE3KE; Gauia
MIPUBEJEHO JI0KA3aTeIbCTBO MEepBOM TeopeMbl bonbiiano-Komm st Ho 1,5
(GYHKIMH, HEMTPEPHIBHBIX HA OTPE3KE. Gayia
[TpuBenena hopmynupoBKa 0.5 1.5
oTpesieNieHUs] HePEPHIBHOM B TOUKE (PYHKIIHH, 6armia
MIPOBEJICHO JJ0KAa3aTeNIbCTBO Pa3pbIHOCTH QyHKIMHU [{upuxiie B Kaxxaon Tlo 1
TOYKE

Oamna
[IpoBeneHo moKa3aTenbCcTBO (PakTa coXpaHEeHUs 3HaKA (DYHKIIMH HA 1 2
IIPOMEXKYTKE; Oamna
Jlokazano, uto cymiectByetr m 0 Takoe, 94TO JAJIs BCEX X U3 OTPe3Ka la,b] | 1
[f (x)[=m.
Tema 3. [Ipoussoonvie u oughghepenyuanvt yHxkyuu.
Cdopmynupyiite TeopeMy 0 IPOU3BOAHON YaCTHOTO JIBYX (DYHKIIHH. 0.5 0.5




Oajuta

Joka3zaHo, 4to mobas apyras QyHKIHs ¢ TAKUMU CBOMCTBAMU Ho 1
COBIIQJIAET C JIUHEHHOM. Oaa

1 | IIpuBenena popmynupoBka 1.5
0 | TEOpEMBI O JOCTATOYHOM YCJIOBHH JOKAJIBHOTO KCTPEMYMA JBAXKIbI 0.5 Gaiia
muddepeHpyeMoit GyHKIUHN B TaHHOM TOUKE;
IIPUBENICHO J10KA3aTEIbCTBO TEOPEMBI. Jo 1
Oama
1 | IIpuBenena popmynupoBka
1 | ompeneneHus BBITYKJIOH Ha IPOMEXYTKE (QYHKIINH; 0.5 1 6amt
CdopmynupoBaHa TeopeMa 0 JOCTATOUHOM YCIIOBUHU BBIITYKJIOCTH 0.5
muddepeHuupyeMoi GyHKIIH.
1 | [IpuBenena popmynupoBka
2 | ompeeneHHs TOUKH YCTPAHHUMOTO pa3phiBa (GyHKIHH f| X ; 0.5
BBIYHCIECH f|X| 1
000CcHOBaHO aoompeneneHa (GyHKIH 10 HEIPEPHIBHOCTH B TOUKE 0.5 3
YCTPaHUMOTO pa3pbIBa; Oama
Ho 1
BBIUMCJIEHA 110 ONPEIEJICHHUIO NIEpBasi NPOU3BOAHAS B TOUKE X=4. Oamna
[TpoBenena nmpoBepka (axTa, 4YTo JHHEWHAs (YHKIUS YIOBIETBOPSIET 0.5 1.5
3 | TpebGoBaHMSIM; Oaya

MakcuManpHO€e KonuecTBo 0aminos - 20.5
J17st BBICTaBJICHUS OIICHKH 32 9K3aMEH UCIOb3yeTCs cleayromas popmyna:
Uwuciio sk3aMeHAIMOHHBIX OAJTOB X 2 + Oayuiel 3a cemecTp = 41+ =

TunoBoi BaApUaHT 3K3aMeHALMOHHOM padoThI 32 2 ceMecTp

Tema Heonpeoenenmnwiti unmezpan, unmezpan Pumana.
1. CdopmynupoBathb onpeneacHue nepBooOpa3HO.
1

2. Tlycts F (x ) — onna u3 nepBoo6pasHeix GyHKIuM | (x) I+ cosx

, ipuuem F

3n

Haitinure F 4

=1.

3. CdopmynupyiiTe TeOpeMy 0 HEOOXOIUMOM H JOCTATOYHOM YCJIIOBUU UHTETPHPYEMOCTH

bynkumu f(x) Ha cermMeHTe [a,b].

4. Tlycts dyukuus f uHTErpHpyeMa Ha oTpeske [a, b]. Jokaxure, uto GyHkuus |f|

UHTETpUpyeMa Ha oTpe3ke [a, b]. BepHo nu obpaTHOe yTBEepkAeHUE?
Tema Onpeodenennviii unmeepan Pumana. Hecobcmeennvle unmeepanvi

P




5. CdopmynupoBaTh U g0Ka3zaTh popmyiny Herotona-JlelOHuLIA.

lim Elarcsmtdt
6. Haitu x .o

X

2
X

7. CdopmynupoBath onpeieneHlne HecOOCTBEHHOTO HHTErpala OT HEOrPaHUYEHHOM
byHKIHN.

8. CdopmynupoBaTh U 10Ka3aTh MEPBBIN MPU3HAK CPABHEHHS 11 HECOOCTBEHHBIX
MHTETPAJIOB OT HEOIPAaHUYCHHBIX Ha MPOMEXYTKE (PYHKIUH, T.€. IS HHTETpajioB 2 poJa.

Tema Hucnogvie psowi.
9. CdopmynupoBath U A0Ka3aTh MpU3HAK [[upuxie cX0JUMOCTH YHCIOBOIO Psija.

lim b,

10. Ecnm psin Z Ja,cxomurest 1 122 —1, TO MOXKHO JIH YTBEPXKAATh, YTO PSIT Z b,
a a

n

cXoauTcs’?

—1
\/n+\/

11. MOHO 71 IEpeCTaBUTh ClaraéMbl€ YUCIOBOIO psiia z J——=, 4r006HI cymma

IIOJIy4YE€HHOI0 psifia paBHsuach 10?

Tema DyHxyuu MHO2UX NEPEMEHHBIX
12. Ilycte dynkuus f HenpepsiBHA. [lokazats, uTo MHOKecTBO D Todek mpoctpancTBa R" ,

JUtst KOTOphIX { f(Xi,X2,...Xn)>0} oTKpBITO. (MOXHO cunTath, 4o D MHOXKECTBO Ha
II0CKOCTH: D= {f(x,y)>0})

13. Jlokazatp, 4TO €CJIM YUCIIOBBIE TIOCIEN0BATEIILHOCTH Xy U Yq SBISAIOTCS
(byHIaMEeHTabHBIMU, TO ITOCIIEA0BATEIBHOCTD TOUCK (Xn , Yo ) SBIISETCS
(byHIaMEeHTaIbHOM.

14. 3anucats onpenenenue qudpdepeHIUpyeMOCTH PYHKIMU IBYX NepeMeHHbIX. [IpuBectu
TE€OMETPHUYECKYIO MIUTIOCTPAIUIO TIOHATHA U PepeHIMPYEMOCTH I cirydast GyHKIUN
JIBYX TIEPEMEHHBIX.

Tema 1. Qucnosvie mHodCECMBA U NOCIE008AMENLHOCTIU Oam

1 | IIpuBeneHs! GOpMYITHPOBKH

OTIpeieNIeHUs] OTPAaHMYEHHOTO CBEPXY MHOXKECTBA; 0.5
AKCHOMBI O CYIIIECTBOBAaHUHU TOYHOM BEPXHEH I'paHU JUIsl YUCIOBOTO 0.5 16amn
MHOXECTBA.

2 | IlpuBeneHs! (OpMYITHUPOBKH

CHCTEMBI BJIOKEHHBIX IIPOMEXKYTKOB; 0.5
TeopeMsl Beliepmirpacca; 0.5 1.5
TEOPEMBI O BIOKEHHBIX OTPE3KaX. 0.5 Oamna




[TpuBenens! GopMyITupoOBKU

onpezaeneHus: GyHIaMEeHTATBHOHN MOCIeI0BATEIEHOCTH; 0.5 2
CXOMSIIEHCS TOCIICIOBATSIILHOCTH; 0.5 Oaia
IIPOBEJICHO JJ0KAa3aTeNIbCTBO (haKTa, YTO CXOSALIAsICs Ho 1
MIOCJIEIOBATEIBHOCTD SBISIETCS (PyHIaMEHTAIEHOM. Oamna
[TpuBenens! popMyITupoOBKU
ornpezeNeHus OANO0CIe0BaTENbHOCTH U YACTUUHOTO PEJIeNa; 0.5 2
CXOZIIENCs TOCIEA0BATEIbHOCTH; Oamna
MPOBEAEHO JTOKA3aTEIBCTBO METOAOM OT IMTPOTUBHOIO, YTO €CIU Y Ho 1,5
TOCITEI0BATENEHOCTH | X,, ] HET KOHEYHBIX JACTHYHBIX TIPE/IEIIOB, TO Oama
]~
Tema 2. IIpeden u nenpepvisHocmv QyHKyuUU.
[TpuBeneHs! GOopMyITUPOBKH
omnpeerneHus npeena Gyskud f|X) mpu X — —oo o Kormw; 0.5 1 Gamn
TIOCTPOEGHO OTPHIAHKE K ONpeAeeHNIo npeaena byHkumH f| x| mpu 0.5
X —» —oo 1o Komu.
[TpuBenena dhopmynupoBka
ompesieNieHus] HeMPepbIBHON (QYHKIIMH U TIEpBOii TeopeMbl bonbiiano- | (0.5 2
Komm nist pyHKIMH, HEMPEPHIBHON HAa OTPE3Ke; Gauia
MIPUBEJIEHO J10KA3aTeIbCTBO MepBOM TeopeMbl bonbiiano-Komum st Jo 1,5
(GYHKIMH, HEMTPEPHIBHBIX HA OTPE3KE. Gaiuia
[IpuBenena hopmyaupoBKa 0.5 1.5
ompesieNieHUs] HePEPHIBHOM B TOUKE (PYHKIIHH, 6aiia
MIPOBEJICHO JJ0KAa3aTeNIbCTBO Pa3pbIHOCTH QyHKIMK [lupuxiie B KaxKIou Jlo 1
TOUKE

Oamna
[IpoBeneHo m0Ka3aTenbCcTBO (pakTa coXpaHeHUs 3HaKa (QYHKIIMH HA 1 2
IIPOMEXKYTKE; Oamna
Jlokazano, uto cymiectByet m 0 Takoe, 4TO JJIs BCEX X U3 OTPE3Ka la,b] | 1
[F(x)|=m.
Tema 3. [Ipoussoonvie u oughghepenyuanvt yHKyuu.
Cdopmynupyiite TeopeMy 0 NPOU3BOAHOM YACTHOTO ABYX (DYHKLUH. 0.5 0.5

Oamna

[TpuBenena dhopmyaupoBka 1.5
TEOPEMBI O IOCTATOYHOM YCJIOBHHM JIOKAIIBHOTO SKCTPEMYyMa JIBAXKIbI 0.5 6aia

muddepeHrpyeMoit GQyHKIUMHN B TaHHOM TOUKE;




IIPUBEJEHO J10KA3aTEILCTBO TEOPEMBIL. Jo 1
Oama
1 | IIpuBenena popmynupoBka
1 | ompeneneHHs BBITYKIONH Ha MPOMEKYTKE (QYHKIINH; 0.5 1 6asut
CdopmynupoBaHa TeopeMa 0 JOCTATOYHOM YCJIOBUHU BBIITYKJIOCTH 0.5
muddepeHMpyeMoit QyHKIIH.
1 | [IpuBenena popmynupoBka
2 | ompeneneHHs TOUKH yCTPAHMMOTO pa3phiBa (GyHKIHH f| X ; 0.5
BBIYHCICH f|X| 1
000CHOBaHO JtoompeeneHa (PyHKIMs 10 HEIPEPHIBHOCTH B TOUKE 0.5 3
YCTPaHUMOTO pa3pbiBa; Oama
Ho 1
BBIUMCJIEHA 110 OIPEIEIICHUIO NI€pBasi IPOU3BOAHAS B TOUKE X=4. Oamna
[TpoBenena npoBepka (axTa, 4To JUHEHHAast PyHKIHS yAOBIETBOPSET 0.5 1.5
3 | TpebGoBaHMSIM; Oaya
Jlokazano, 4yto nmobast apyras GyHKIUS C TAKUMU CBOHCTBAMHU Jo 1
COBHAJaeT C JINHEHHOM. Oaa

TunoBoi BApUAHT IK3aMeHALMOHHOM padoThI 32 3 cemecTp

Brok 1

1. Ecnmu  uymcnoBas — mocnenoBaTtelnbHOCTh &,  CXOAMTCS, a  (YHKIHOHAJIbHAS
[IOCJIEOBATEIFHOCTD fn(x )CXOI{I/ITCSI PaBHOMEPHO HAa MHOKECTBE X K OTPAaHUYCHHOW (PYHKITUH
f(x), To mpousBeIeHNE ITUX MOCIEAOBATEILHOCTEH CXOAUTCS paBHOMEPHO Ha X .

2. CdopmynupoBats U J0Ka3aTh TEOPEMY O PABHOMEPHOH CXOIMMOCTH U HENPEPHIBHOCTH
Ui (PYHKIIMOHAJIBHOTO pAJa.

00

sinnx
3. Haiitu o6macts E cymiectBoBaHus CyMMBI psija Z J 7 W HUCCIIENOBATh €€ Ha
=
n3

T hepeHIIPyEMOCTb.

-1 0
4. Boeruncnuthb f Q z Lne™ |dx, cpopmyaupoBaB HEOOXOMMMBIE TEOPEMBL.

—In3 n=1
bnox 2
5. CdhopmynupoBaTh U A0Ka3aTh TeopeMy O AU GepeHIUPYEeMOCTH HHTETrpaa,
3aBHCSILETrO OT MapameTpa.
6. Paznoxuts f{x)= (x1°+1{cos’ (1 x) B CTENEHHOM PsJl B OKPECTHOCTH
Xo=-1. HaiiTu unTEpBa CXOAMMOCTHU MOJTYUYEHHOTO Psijia.
7. Cdopmynuposats 1 gokazatb Teopemy Detiepa. ChopmynmupoBaTs ClIeICTBUS U3 HEe.



8. Hanucats B obmeMm Buzae psn Pypbe QyHKIUHM 110 TPUTOHOMETPHUECKOW CHUCTEME C

dopmynamu  ans K03 (UIMEHTOB.
f(x)=2—x,x €i

Brok 3

Haiitu koadduuuent a,

psana @ypbe QyHKIUU

9. [TpuBectu npuMep QyHKIUU IBYX MEPEMEHHBIX, KOTOpas HEMpephlBHA U OTpaHUYEHA Ha
3aJJaHHOM OIPAHUYEHHOM MHOJKECTBE, HO HE JOCTUTrAaeT Ha TOM MHOXECTBE CBOEH TOUHOU
BepxHel/HuxkHel rpanu. [Ipusenure HeoOxoauMble GOPMYIUPOBKU U 0OOCHOBAHHSI.

10.  CdopmynupoBaTh TEOpeMy O 3aMEHE MEPEMEHHbIX Ul IBOMHOro uHTerpana. Ilepeiitu k

Q
MOJIIPHBIM KOOPJMHATAM B IBOWHOM HHTEIpaje Iof (X, y )dxdy , TIe 001acTh D onpeensiercs

HEpaBEHCTBAMM:
0y2x, x2, x’+y°>1.

1. 3amucats hopmyiny ['prHa 1 yClioBuUs €€ MPUMEHUMOCTH.
12. [Tycte dbynxkumu P(X, y) u Q(X, y) HenpepsiBHBI B oOactu G. Ecnu miist mr00b1x ABYX
]

¢bukcupoBaHHBIX TOUeK A U B € G KpuBONMHEHHBII HHTETpa f  Pdx+Qdy ue 3aBucur ot
[}

ITyTH UHTETPUPOBAHUS, TO CyIIeCTBYeT PyHKIHs U(X, y), Takas, uyto du(x, y) = P(x, y)dx + Q(x,

y)dy. )

13. [Tycts 1(t) — amuHA KPpUBOH Ha IIIOCKOCTH, 3aIaHHON YpaBHEHUEM ) = XE ,0<x<t.
il

Haiitu ?

Kputepun onenuBanus

CTENEHHBIM psIOM U panom Dypse;
MOHATUS KPaTHBIX U KPUBOJUHEUHBIX
UHTErpagoB; HX  GU3MUECKUA U
T€OMETPUYECKUI CMBICII.

Ymern:

— HaxoguTh 001acTh
¢.p.;  HaxomuUTh  CyMMy  pdna,
UCTIONB3ysT  TudQepeHupoBaHe U
MHTErPUPOBaHUE PsLIOB; yMETh
packnaapiBath  QYHKIUIO B DAL
Teiinopa; 21-nmeproauyueckyto, YeTHYIO,
HEUYCTHYI0, HA KOHEYHOM IIPOMEXYTKE
- B psag Dypbe; BBIUYUCIATH JBOWHBIE,
TPOIHbIE UHTETPAITIBL.

CXOOUMOCTH

Baanern:
— MAaTEMaAaTUYCCKUM armapaTOM

CTyoeHT  apryMEHTHpPOBaHO  JIaeT
OTBETHI, pEIIaeT 3a/a4u, CBOOOMHO,
JIOTHYHO M ITOCJIEA0BATEIIFHO U3/Iaraer
Mmarepuai.

INoxa3zarenu Kputepuu 4-0annpHas 1K
(YpoBEHBb OCBOCHHSI)
OIIK-1 [TOJHOCTBIO  PACKPBITO  COJEPKAHHE OTanuHO
3HaTh: BOIIPOCOB, PCILLICHBI 3a/la4H, (TIOBBIIIICHHBIN YPOBEHB )
noHsTHe  (DYHKIMOHAIBHOTO  PSIa; OmnpeneneHre TOHATUA U TEPMUHOB
DABHOMEDHOH CXOIMMOCTH; MoHsATHe | USTKOE, loKasaTelbeTsa 00O0CHOBAHEI;
. | KoppekTHO HCIonb30BaHbl TEPMUHBL U
CTeNeHHOro psaa, psga Dypee;
TIOHSTHS;
YCIIOBHSL  TIpENICTaBIICHUS  (pyHKIIUH ’

YCBOGHO M PACKpbITO  OCHOBHOE
coJiepkaHue y4eOHOr0 MaTepHraa;
OmnpeneneHue MOHATHH JOCTATOYHO
YEeTKOe, OJHAKO B J[OKa3aTeIbCTBAX
ecTb  HEOONIbIIME  MOPOMYCKH U
HE3HAYUTEIILHBIC OIIUOKY;
Jomymensl HeOompIIMe OMMUOKA U

HETOYHOCTHU B HCTIOJb30BaHUH
TEPMUHOB U IIOHSTUH;

CryneHt JIOCTATOYHO
apryMEeHTHpPOBAaHO  JAaeT  OTBETHI,
pemaer 3aJauu, JOCTaTO4HO
cBOOOAHO, JIOTHYHO u
MOCTIEI0BATENIBHO OTBEYaeT Ha

BOINPOCHI, OAHAKO OTBETHI COACPKAT

Xopouio
(6a30BEI YPOBEHB)

P




HEOOJIbIINE HETOYHOCTH.

YcBoeHo OCHOBHOC COACpIKaAaHNE y;[ogneTBopI/ITen],Ho
y4eOHOTO MaTepuana, OJTHAaKO (TTOPOTOBbI YPOBEHS)
H3JI0XKEHNE (parMeHTapHOE;
OnpenencHue MOHATUN HETOCTATOYHO
4YeTKoe, B JOKa3aTelIbCTBaxX €cTh
MIPOITYCKH ¥ OLIHOKH;

JlonymieHs! OMMOKM M HETOYHOCTH B
HCIOJB30BaHUN TCPMHUHOB U HOHS{TI/Iﬁ;
CryneHt JIEMOHCTPUPYET
HEIOCTaTOYHOE yMEHHE JIaBaTh
apryMEeHTHPOBaHHBIC OTBETHI u
MIPUBOJUTE TPUMEPHI, HEZOCTATOYHO

CBO6OZ[HO, JIOTUYHO u
MOCJICTOBATEIILHO OTBEYaeT Ha
MAaTeMaTHYECKOI'O aHAIIH3a; BOIPOCKL.
— HaBBIKAMH UCITOJIb30BAaHUS aIapara
MaTeMaTHYECKOT0 aHaJIn3a IIpHu OTBeT HEBEpHBI, HE PACKPHITO HeynosnerBopurensHo
pELICHNN KOHKPETHBIX 3a1a4. OCHOBHOC COJICpAkKaHNE NIPOIPAMMHOTIO | (ypoBeHB HE C(HOPMHPOBAH)
Marepuaa;
Homymenst  rpyOble  ommOKku B
(hopMyIHpOBKax 5 B
JA0Ka3aTCJIbCTBAX .

Jonymensl  rpyOble  OmMOKM B
UCIIOJIb30BaHUH TEPMUHOB M TIOHSTHIA;
CryneHt JIEMOHCTPUPYET
HETIOHNMaHue IIOCTaBJICHHOT'O
3a7aHusl, 3aJaHUE€ HE BBIIOJIHEHO
MOJHOCTBIO ~ WJIM  BBIIOJHEHO €
rpyOBIMU OIITHOKaMHU.

2. [lepeyenb KOMIETeHIMIL, ITANBI UX GOPMUPOBAHMNS, ONIUCAHNUE TOKA3aTeJIeil U
KpHUTepHeB OLlEHHBAHUS KOMIIETEHIMII HA Pa3IMYHbIX 3Tanax uX ()OpMUPOBaHUS,
ONMHCAHUE MIKAJIbI OLleHUBAHUS

2.1. llIkasa oneHnBaHUusA C(POPMUPOBAHHOCTH KOMIIETEHIIUI1 U ee ONUCcCaHue

OnenuBanue ypoBHS CHOPMHUPOBAHHOCTH KOMIIETCHIIMA B MPOILECCE OCBOCHUS
JCIIUTUIAHBI OCYIIECTBIISICTCS 10 CIISIYIOIIEH TPEXypOBHEBOI MIKaJIe:

Ilopozosulii yposens - peanonaraeT OTPaXEHUE TEX 0)KUIAEMbIX Pe3yJIbTaTOB, KOTOPHIC
OTpPENESAI0T MUHUMAJIBHBIN HAO0Op 3HAHWUN W (MJIM) yMEHUH M (MJIM) HaBBIKOB, TOJYYECHHBIX
CTYJICHTOM B PE3yJIbTaTe OCBOCHUS AUCHUILIHHBI. [IopOTOBBIi YpOBEHB SBISETCS 00s3aTEIHHBIM
YPOBHEM JIJIsl CTYICHTa K MOMEHTY 3aBEpIICHUS] UM OCBOCHHS JAHHOW JUCIUTUIAHBIL.

IIpoosunymulii yposens - MpeANonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh 3HAHUS,
YMEHUS, HABBIKA M (WJIM) OMBIT JIEATSIHLHOCTH, IMOJYYCHHBIC MTPU OCBOCHUH JUCIHILINHBI, JJIS
petrenus mpodeccnoHanbHbIX 3a1a4. [IpoaBUHYTHII YPOBEHD MPEBOCXOAUT MOPOTOBBINA YPOBEHB
110 HECKOJIbKUM CYIIIECTBCHHBIM MTPU3HAKAM.

Buvicokuii  ypogens - ipeArnonaraeT CrnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh IOTEHIIHAI
WHTETPUPOBAHHBIX 3HAHUH, YMEHUI, HABBIKOB M (WJIM) OMbBITA JCSITEIBHOCTH, TIOTYYCHHBIX MPH
OCBOCHMW JHWCHUIUIMHBI, JJIsi TBOPYECKOTO peIIeHUss Npo(EeCCHOHATBHBIX 3a7ad U
CaMOCTOSITEIILHOTO TIOMCKAa HOBBIX MOJXOJOB B WX pEIICHUH ITyTeM KOMOMHUPOBAHHS U
UCTIONb30BAHUSI M3BECTHBIX CIIOCOOOB DEIICHHS MPUMEHHTEIHHO K KOHKPETHBIM YCIIOBHSIM.
Bricokuii ypoBeHb PEBOCXOAMUT IOPOTOBBI YPOBEHB 110 BCEM CYIIECTBECHHBIM MTPU3HAKAM.



2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (1)0pMI/Ip0BaHI/Iﬂ, ONnmHUCaAHME MoKAa3aTeeH u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIMH Ha PAa3JIHYHBIX

ranax ux ¢popmMupoBaHus

®

Ikana u KpUTEPUM OLIEHUBAHUA KOMIIETEHUM I
Ha Pa3JIMYHbIX dTanax ux ppopMupoBaHus

0 Jtanbl
opMHu-
Koz ®opma (bop Ioka3aresu
poBaHuA
KOMIIe- KOHTPOJIsI OLlCHUBAHUS . .
(Ne TembI IHoporosbiit . Boicokui
e IIpoaBHHYTBIH YPOBEHD
I (pasnena) YPOBeHb YPOBEHb
"
OomenpogdeccuoHaibHbIe KOMIIETEHIIUH
OIIK-1 | KonTpombHbIE 1-16 3HaTh: 1.Bociponssenenne 1. Bocopomssenenue | 1. BocnponsBeneHne OCHOBHBIX
paboThI, IIOCTAHOBKHU 33134 OCHOBHBIX OIpeIeNICHUN OCHOBHBIX TEOpEM  Kypca. | TeOpeM Kypca. BrinmonHenue B
3a£[aHI/I}I JJIA MaTEMATHYCCKOI'O u (I)OpMyJ'II/IpOBOK TCOPEM YMenune IMPOBECTHU OCHOBHYIO | MMOJHOM o0beMe Bcex BBIKJIAJI0K,
JIOMarrHed paboTh aHanmm3a; QyHKIIH Kypca. YMeHue 4acTh JTOKa3aTenbCcTBa | 00OCHOBAaHHUE pacCyKICHUH B

110 TCMaM

OJIHOM ¥ HECKOIBKHX

KOPPEKTHO MCIIOJIB30BATh

yTBep)KﬂeHI/Iﬁ U KOPPEKTHO

mpouecce ux BoIBOAA. YmMenue

Ne 1-16 TepeMEHHBIX (ITpeaesbl, MaTeMaTHYeCKyI0 HCIIOJIb30BAaTh BBIJICTISITH TJIAaBHBIC CMBICIIOBBIC
3auer HETIPEPBIBHOCTD, CHUMBOIJIUKY. MAaTEMATHYCCKYIO CUMBOJIMKY ACIICKThI B 1OKa3aTCJIbCTBAXx.
DK3aMeH MPOU3BOJHBIE U
g depeHrasl, 2. Ymenne 2. Tlonmmanme cyTu 2 [Hornmanwne cyTH
uccienoBanue GpyHkuumii ¢ | pemars 3a7a4d, | METOAOB  pEIIeHHWsA  3ajay, | TEOPETUUECKUX  MOJOKEHHH U
TTOMOIIBIO IPON3BOJHBIX, | TPeOYIOMNE NPUMEHEHHUS | KOTOpbIE HE SIBISIFOTCSL | BBIBOJIOB, CYTH METOJOB pEIICHHS
HHTETpaIbHOE B 2JIEMCHTApHBIX 3a/@adax | THOWYHBIMHU, HO WJIM 3HAKOMBI | 337ad, yMEHHE CaMOCTOSTEIbHO
HCUUCIICHUE); CTaHAAPTHBIX IIPHEMOB. CTy/IeHTaM WIA OTJIMYAIOTCS | IPOBECTH paccyxaeHus pu
(YHKIMOHAIBHBIE OT M3BECTHBIX pemieHnd  3amad, JUIs  pelIeHUs
MOCIIE0BATENbHOCTH U 3. BBIYHCIICHHE JUIIb B HEOOJBIION | KOTOPBIX TPEOYIOTCS pa3MbIIUICHHS
psnsL; psaasl Oypee; NPE/ICNIOB 3JIEMEHTApHBIX | CTENEHH, YMEHUE ONpPEACIUTh | U CaMOCTOsTeNbHas  pa3paboTka
YMmeThb: ¢byHKIHH OIHOHM | TMI ~ 3ajadyd, BO3MOXXHBIE | AJIrOpUTMa IECHCTBUH.
BBIYHCIIATH NIPEACTHI MIEpEeMEHHON METO/IbI €€ PEILCHNUS.
3JIEMEHTApHBIX PYHKIMH | HENOCPEICTBEHHO, 3. YMeHue UpPUMEHHUTH
OJTHOM M HECKOJBKHUX 3aMedaTeNbHBIX MPEEIoB 3.YMeHHEe BBIYMCIATD | TEOPETUUECKHE 3HAHHSA TSt
NepEMEHHBIX; U UX CIIEACTBHMH, NpaBmiIa | Tpeesbl BBIYHCIICHUS TIPE/IeIOB,
HaxXOOWTh TpoM3BOAHbIE | Jlomuras; IOCIIEI0BATEILHOCTEH, MCCIe0BaHUs ¢dyHKIIIH Ha
AJIEMEHTAPHBIX (QYHKIHH HaxXOJMTh Mpenenbl (YHKIHUHA | HENPEphIBHOCTD, yYMEHUE
OIHOM U  HECKOJBbKUX 4. YMeHue | HenocpenCcTBEHHO, ¢ | KIaccUpUIUPOBATh TOUYKH Pa3phIBa.
NIEpPEMEHHBIX; NPUMEHATh  M3BECTHBIC | MIOMOIIBIO OCHOBHBIX
HAaXOIUThb  AIKCTPEMYMBI | aJITOPUTMBI U | SKBUBAJCHTHOCTEH, MpaBHia 4. VYMeHHe  BBIYHCIUTH
(yHKIHH; TEXHHUYECKHE Jlonurans " (opMyJIbl | IpOM3BOJHBIE (YHKIMH, 33TaHHOH




BBIUHCIIATH
3JIEMEHTapHbIC
HHTETpajbl;

MIPUMEHATh MHTETPATBHOE
UCYHCJICHHE K PELICHUI0
TeOMETPUYECKHUX u
¢busnueckux 3aaad;
uccleloBaTh  psabl  Ha
CXOJMMOCTb;

pa3noXuTh (YHKOHIO B
psan Oypse;

Baagern:
HaBBIKaMH
peleHns]  [PaKTHYECKUX
3aJja4 MaTeMaTH4eCKOro

aHaIM3a.

HaBBIKH: 3HaHHE
TaOJIMLBI TPOU3BOIHBIX U
TpaBHII
g depeHITIPOBaHUS,
yMeHHe HaXOJHTh
MIPOMU3BOJIHBIE
AJIEMEHTAPHBIX  (QYHKIMN

OOHOM TMEepeMeHHOH U
YacTHBIE  TPOHM3BOJHBIC
¢bm.

5. YMmenue
HAaXOJUTh  DKCTPEMYyMEI
GYHKIUH W CTPOHTH
rpaduKu  3JIEMEHTAPHBIX
byHKIMHA.

6. 3HaHue
TaOMUIBI WHTETPAIIOB U
OCHOBHBIX METOZOB

WHTCTPUPOBAHUS, YMECHUC
BEIYHCIIUTh MHTETPAIlbl B
9JIEMEHTAPHBIX CITyYasX.
7. YmMenue
MIPUMEHHUTh UHTCTPATbHOE
HCYHCIICHUE K PEIICHHUIO
TCOMETPHUECKUX 3a7a4.
8YmMmenue
pa3nokuTh (YHKIHIO B
CTENEHHOU pan,
MOJIB3YSICh CTAHIAPTHHIMHU
Pa3I0KECHUSIMHU
9. YMeHHE BBIUHCITUTD
K03 HULMEHTHI psiaa
Dypbe B 3IIEMEHTapHBIX
CITyJasix.

Teiiopa; HaxoAWTb TOYKHU
paspbiBa (hyHKIIHA u
OIIPEAEIATH UX THIT;

4. Bnagenue
TEXHUKOM
mddepeHunpoBanus
GyHKUMHA OJJHOH TepeMEHHOIH,
yYMEHHE BBIYHCIUTH YaCTHbIC

MIPOU3BOHBIE u
g epeHranp BBICIITIX
MOPSIIKOB  (DYHKIMH MHOTHX
MePEMEHHBIX.

3. Ymenne
uccnenoBaTb  (QyHKIMM  C

MOMOIIBI0  MPOMU3BOJAHBIX U
HOCTPOUTD UX IPpadKH.
6. 3HaHWE OCHOBHBIX

METOJIOB WHTETPUPOBAHMUS,
yMCHUE BBIYHCITUTH
HWHTETPAJIbI, TpeOyromue
MPUMEHCHUS KOMOHHAIMH
HECKOJIbKUX MTPUEMOB.

7. Ymenue
MPUMEHHUTH HHTErPabHOE
ACYHCICHHE K  PEIICHUIO
TEOMETPHUIECKUX u
(usnveckux 3amadq

8. Bnagenue
TEXHUKOM HCCIIeTOBAHMS
(YHKIIMOHAJBHBIX PSOB Ha
CXOJUMOCTb.

0. YMenue
pa3ioxuts  QYHKOHIO B

cTeneHHoU psag u psag Dypee,

SABHO ¥ TApaMETPHUECKH, yMEHHE

BBIYHUCIIATH MPOU3BOJHBIE |
T GepeHITHATBI BBICIIUX TOPSIAKOB.

5. YMeHue npuMeHsITh
METOBI TudepeHINATEHOTO
HUCYMCICHUS  JUIS ~ HMCCIACIOBaHUS

(GYHKIMIA U TIOCTpOEHHS TPadUKOB.
YMeHue NpUMEHUTb TEOPETHUYECKUE
3HAHMS [UIS PELICHUS] MPAKTUISCKUX
3a/1a4, CBSI3aHHBIX c
MPUOIMKCHHBIMA BBIYMCIICHUSIMHA ¥
pellIeHHEM ONITUMHU3AIIMOHHBIX 33/1a4

6.3HaHKCe OCHOBHBIX
METOJZIOB WHTETPUPOBAHHS, YMCHHE
BBIYHUCIUTH WHTETPAJbI, TpeOyromue

MMPUMEHCHUA KOM6I/IHaHI/II/I
HECKOJIBKUX TTPHEMOB.

7. YMeHHE  NPUMEHUTHb
HWHTETPATBHOC HCUHUCIICHNE K
pelIeHuo TEOMETPHUIECKUX u
(busnyeckux 3amaq

Bnanenne TEXHUKOM
HCCIIEIOBAHUS (YHKIIMOHATBHBIX
pAA0OB HA CXOAUMOCTD.

8. YMenme  pasoXHUTH

(YHKIMIO B CTENICHHOW DA WM DAL
Dypee, 3HAHUE yCIOBHI
CYIIECTBOBAaHUS PasIoXKESHUH.
[Ipumenenue pasnoxeHust YHKIHMNA
B CTENEHHBIE U TPUTOHOMETPUUECKHE
psBI b0 ¢ TIPUOIMKEHHBIX
BBIUUCIICHUH M Ui PEIICHUs 3a1ad,
AMEIONNX (PU3NIEcKre IPHIIOKEHUS.
9. 3HaHWME CBOWCTB HHTETPAJIOB,

10. Haxoxxnenue 3HaHUE YCIIOBUHM | 3aBUCSILIUX OT MapameTpa. YMeHue
JIBOMHBIX HHTETPAJIOB, CYIICCTBOBAHUS PA3JIOKEHUH. | MCCIECIOBATH HECOOCTBEHHBIE
paccTaHoBKa MPeIesioB IIpumenenue pa3NoXKEHUsl | WHTETpabl, 3aBUCSIINE oT
JUISL DTIEMEHTAPHBIX GbyHKIMH B CTENCHHBIE U | MapaMmerpa Ha CXOAUMOCTh. YMCHHE
obnacTeid, mepexo. K TPUTOHOMETPHUYECKUE  PAJBI | OIECHUTH BO3MOKHOCTh X
MIOJIAPHOW CHUCTEME TS OpUOJMKSHHBIX | TPUMCHEHHS JUISE pelIeHus




KOOpJMHAT.
11.Beruncnenue
KPHUBOJIMHEHHBIX
uHTerpanoB 1 u 2 TMNoB B
JJIEMEHTapHBIX CIyYasX.
12. Pemenue 3anau ¢
HCTIOJIb30BaHUEM
¢busnyeckoro u
TEOMETPHUYECKOTO CMBICIIa
KPaTHBIX U
KPHUBOJIMHEHHBIX
HHTETPaJoB.

BBIYMCIICHUH U IJISI PEIICHHS
3amad, UMEIX (Qu3nIecKrue

TIPUIIOKEHHUS.
10. 3HaHue CBOICTB
WHTETPAJIOB, 3aBUCSIIUX OT
napamerpa. YmMenue

HCCIIE0OBATh HECOOCTBEHHBIE
WHTETpaJIbl, 3aBHCSAIIUE OT
mapaMeTpa Ha CXOTUMOCTb.
YMeHHe TpPUMEHHTh UX IS
pelIeHnst KOHKPETHBIX 3a4a4.
11. BirageHue TeXHUKOMH
BBIYUCIICHUSI KPATHBIX,
KPUBOJIMHEHHBIX U
MTOBEPXHOCTHBIX HHTETPATIOB U
MPUMEHEHHUEM KPATHBIX,
KPUBOJIMHEWHBIX U
TTOBEPXHOCTHBIX HHTETPAJIOB
JUTSL peLIeHUs 3a/1a4 C
(uznaeckuM u
TEOMETPUYECKUM
COJIEpP>)KaHUEM.

KOHKPETHBIX 3371a4.
10. Baagenne TeXHUKOM
BBIYUCIICHUSI KPATHBIX,

KpI/IBOJ’IHHGﬁHHX 1 MMOBEPXHOCTHBIX

MHTETPaJIOB U IPIMEHEHUEM
KpaTHbBIX, KPUBOJIMHEWHBIX U
MOBEPXHOCTHBIX HHTETPAJIOB IS
peuienust 3a1a4 ¢ GU3MYECKUM U
TEOMETPUYCCKUM COACPIKAHUEM.




3. MeToanyeckHe peKOMeHAAMH NPENoaBaTe/I0 110 npoueaype ONeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO mnmpoucaypsl OUCHUBAHUA ABJIACTCA ONMPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMHU, YMEHUSMH, HABBIKAMU H (WJIH) OMBITOM
JIeATEITLHOCTH).

[Ipouienypa OleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKUIAEMBIMU PE3yJbTaTaMu
OOyYeHHUsT OCYMIECTBISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaAJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIA/JICHUS] 3SHAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIHM) ONBITOM J1eSITEJILHOCTH, ONIpee/IsiiolHe YPOBHU ¢(POPMHUPOBAHHOCTH KOMIIETEHIM I

[Toporosslif ypoBeHb (0011IKE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHHI 110 MPOrpamMme JUCHUIUINHBL

3HaHWE OCHOBHOW TEPMHUHOJIOTUM JAaHHON O0O0JIacTH 3HAHWUN, CTHIUCTHYECKU
rpaMOTHOE, JIOTUYECKH IPaBHIBHOE U3J0KEHHE OTBEeTa Ha BOIPOCH 0e3
CYIIECTBEHHBIX OIHUOOK;

BIIQJICHUE HHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaThb B
pEIIeHUH CTaHAPTHBIX (THUIOBBIX) 3314,

CIIOCOOHOCTh CAMOCTOSTEIBHO MPUMEHATH TUIIOBBIE PEILICHUS B paMKax padoueit
[IPOrpamMMbl TUCLHUILINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHAOBaHHOW paboyeil mporpammoit
JUCUUILIUHBI;

3HaHWe 0a30BbIX TEOPHH, KOHUENIMA U HalpaBICHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocTosiITeNIbHAs paboTa Ha TNPAKTHUYECKUX U JIAOOpPaTOPHBIX 3aHATHUSX,
NEPUOUYECKOE Y4YacTUE B TPYMIOBBIX OOCYXJEHUSX, NOCTAaTOYHBIH YpPOBEHb
KYJIbTYPbI UCTIOJIHEHUS 3a/1aHHM.

[TpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJHBIE W CHUCTEMAaTH3UPOBAaHHBIE 3HAHUS B 00BEME MPOrpaMMBbI
JUCLUIUINHBL;

WCIIOJIb30BAHWE  OCHOBHOM  TEPMHUHOJIOTMM  JaHHOW  OOJIaCTH  3HAHUM,
CTUIIMCTUYECKU TPaMOTHOE, JIOTMYECKU IIPAaBWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE J€IIaTh BBIBOIBL;

BIAQJCHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, yYMEHUE €ro MCIOJIb30BaTh B
pelieHny yuyeOHbIX U Tpo(ecCHOHAIBHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pelIaTh CIIOKHBIE 3a/1a4uM (MPoOJIeMbl) B paMKax
paboueil mporpaMmbl AUCHUILIUHBI;

YCBOCHHUE OCHOBHOW U JOINOJHUTEIBHOW JIUTEPATYPBl, PEKOMEHIOBAaHHOU
paboueii mporpaMMoil TUCHUIUINHBI;

YMEHHE OPUEHTHPOBATHCS B 0A30BBIX TEOPUAX, KOHLUEHIMAX U HANpPaBJICHUSIX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTOsITeNIbHAsl paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, y4acTHE
B TPYIIIOBBIX OOCYKAEHUSX, BBICOKHM yPOBEHb KyJIbTYphl UCIIOJIHEHUS 3alaHHH.

Bricokwii ypoBeHb (00II1e XapaKTePUCTHKH ):

CHUCTEMaTHU3UPOBAaHHBIC, TIyOOKHE W TIOJIHBIE 3HAaHUA 110 BCEM pazjeiiaM
JUCITATIIINHEL,

TOYHOE UCTOJIb30BAaHUE TEPMHUHOJIOTHH JaHHON 00JacTH 3HAHUH, CTHUIIMCTUYECKH
rPaMOTHOE, JOTHYECKU MPABMUIIBHOE H3JI0)KEHUE OTBETA HAa BOIPOCHI, YMEHHE
JeNiaTh 00OCHOBAHHBIE BBEIBOJIBI,



Oe3ynpeyHoe  BIaJieHUE WHCTPYMEHTapHeM  JUCLUUIUIMHBI, YMEHHE €ro
MCIIONIb30BaTh B IOCTAHOBKE M PEIICHUH HAYYHBIX U MPOECCHOHANBHBIX 3a/1a4;
CIIOCOOHOCTh ~ CaMOCTOSITEIbBHO M TBOPYECKHM pellaTh CJIOXHBIE 3aJlauM
(mpobiiembl) B pamMKkax pabodeit mporpaMMbl JUCITUTUTHHBL,

MOJTHOE M TIyOOKOe YCBOGHHWE OCHOBHOW U JIOTIOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOW paboueii MporpaMMoil TUCIUTUIMHEI;

YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMIUSAX U HaIpaBICHUIX
10 U3y4aeMOM JTUCUUIUIMHE U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

aKTHBHAsI CAMOCTOSTENIbHAS pab0Ta HAa MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHSAX,
TBOPYECKOE y4acTHE B I'PYMIIOBBIX OOCYKICHHUSAX, BBICOKHI YpOBEHb KYJIbTYpPbI
WCTIOJTHEHHUSI 33/IaHUM.

3.2 Onucanue npoueaypbl BICTABJICHUS OLEHKH

B 3aBucumoctu oT ypoBHS COPMUPOBAHHOCTH Ka)KJIOM KOMIIETEHIIMH MO OKOHYAHUU
OCBOCHHUSl JUCLUIUIMHBI CTYAEHTY BBICTAaBJISIETCA OLEHKA. [l IUCUUIUIMH, HM3Yy4acMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OIIEHKAa MOKET BBICTABISATHCS HE TOJBKO MO OKOHYAHUM €€
OCBOCHMS, HO U B HPOMEKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIILHO», «HEYJOBIIETBOPUTEIBHO», «3aYTCHO», «HE3aYTEHO») OIpeesieTcs
paboueil mporpaMMoil AUCHUILIMHBI B COOTBETCTBUU C YUEOHBIM IJIAHOM.

OueHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, Y KOTOpPOro Kax/aas KOMIIETEHIUS
(TMOJIHOCTBIO WJIM YAaCTHYHO (hopMUpyeMas JaHHOW JUCLUIUIMHON) cOpMHUpPOBaHA HAa BHICOKOM
YpOBHE.

OneHka «XOpoLIO» BBICTABISIETCA CTYIAEHTY, Yy KOTOPOIO KaKJash KOMIIETEHIUS
(MOTHOCTHIO UM YACTUYHO (PpopMUpyeMasi JaHHOW TUCIMIUIMHON) c(hOPMHUPOBAHA HE HIKE, UEM
Ha IPOABUHYTOM YPOBHE.

OueHka «yJIOBJIETBOPUTEIBHO»  BBICTABISETCS CTYIEHTY, Yy KOTOPOIrO KaxKias
KOMIIETEHIH (ITOJTHOCTHIO MIIM YaCTUYHO (popMupyeMast JaHHON AUCHUILTUHON) chopMUpoBaHa
HE HIKE, YEM Ha TIOPOTrOBOM YpPOBHE.

OrneHka «HEYAO0BJIETBOPUTEIHHO» BBICTABISACTCA CTYJEHTY, Y KOTOPOrO XOTsI Obl OJHA
KOMIIETEHIIMS (TIOJTHOCTHIO WIIM YaCTUYHO (hopMUpyeMasl TaHHOW TUCIUILINHON) cpopmupoBaHa
HUKE, YEM Ha [IOPOTOBOM YPOBHE.

OueHka «3a4eT» BBICTABIAETCS CTYJIEHTY, y KOTOPOro KaXKJas KOMIIETCHIIMS
(TMIOJIHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha TIOPOTrOBOM YpPOBHE.

OreHKa «HE3aYTEHO)» BBICTABIICTCS CTYJECHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIETEHIIHS
(MOTHOCTBIO WM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILIMHON) chopMHUpoBaHa HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.



IIpuniaoxenne Ne2 k padoueil nporpaMMe AUCHHUIIIMHBI
«HMHdopmaTnka U NporpaMmMHpoBaHHe»

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHOBHOW  (GOpMON  UBTTOKECHHS y4eOHOro Marepuaja IO JUCHUIUIMHE — «
MatemaTuuecKkuil aHaM3» SBISIOTCA JEKIUMU . B X0Je JEKIMOHHBIX 3aHITHIA HEOOXOIUMO
BECTUM KOHCIEKTHpOBaHHE Y4YeOHOro Mmatepuana, oOpaiias BHMMaHHE Ha (OpPMYIHUPOBKH,
PAcKpBIBAIOIIME COJEpPKAHUE TEX WJIM HMHBIX TOHATHNA, HAa TOCIEJOBATENIbHOCTb BBIBOJOB,
UCIIONIb30BAaHUE TPH JI0OKA3aTENbCTBE TE€X WM HMHBIX (PakToB. MOXXHO OCTaBUTH B paboumx
KOHCIIEKTax TOJis, Ha KOTOPBIX J€JaTh pPa3jIu4yHOro poja IMOMETKH H3 PEKOMEHJOBAHHOMN
JUTEpaTyphl, JONOJHSIOUIME MaTepuai JEeKIUH, a TakKe BOMPOCHl C IENIbI0 YSICHEHUS
TEOPETUYECKUX BBIBOJOB. [10 OONBIIMHCTBY TE€M MPEAyCMOTPEHBI MPAKTUYECKUE 3aHATHSA, Ha
KOTOPBIX MPOMCXOJUT 3aKpEeIUICHHE JIEKIIMOHHOTO Marepuaja IyTeM MPUMEHEHHsI €ro K
KOHKPETHBIM 3amadaM. [IpakTudeckue 3aHsITHS TPOBOASTCS IJI BRIPAOOTKH HABBIKOB PELICHHUS
MPAKTUYECKUX 33Ja4 M JIyYIlero yCBOeHHUs ydyeOHOro marepuana. B Havanme mpakTudyeckoro
3aHATUS MPOUCXOIUT OOCYXKICHUE 3a/lad, PEUICHHBIX CTYJCHTAMH CaMOCTOSITELHO JoMa. JTO
BO3MOXXHOCTh Il CTY/JEHTOB €Il pa3 oOpaTUTh BHMMAHHE Ha HE HEMOHSTHBIE O CHX IOp
MOMEHTHI ¥ OKOHYAaTeNbHO pa3o0parh ux. llpemomaBarens MOKET BBHIOOPOYHO MPOBEPUTH
3allUCU C CAMOCTOSATEIbHO PEIIEHHBIMU 3ajadaMu. JlJis yCHEIIHOTro OCBOEHMS TUCIUILIMHBI
OUYeHb BAXKHO PEIIEHHE JIOCTATOYHO OOJBIIOrO KOJWYECTBA 3a/lady, Kak B ayJUTOPUH, TaK H
CaMOCTOSITENIFHO B KadecTBe JAOMalIHMX 3afaHuid. [Ipumeps! pernenus 3agau pa3zdouparoTcs Ha
JEKIUAX ¥ MPAKTUYECKUX 3aHATHSIX, NMPU HEOOXOIUMOCTH MO Hawboyiee TPYIAHBIM TeMam
MIPOBOJASATCS JONOJHUTENbHbIE KOHCYyJbTalMu. OCHOBHas 1€Jb pEIIeHUs 3ajad — IOMOYb
YCBOWTH (PyHIaMEHTAIbHBIC MMOHITHS U OCHOBBI MAaTEMATHUECKOTO aHAIM3a. B X0/1€ MOATOTOBKH
K TPaKTHYECKOMY 3aHSATHIO HEOOXOIUMO MPOYUTATH KOHCHEKT JIEKIUH, U3YyYUTh OCHOBHYIO
JUTEPATYPY, O3HAKOMHUTHCS C JOMOJHUTENbHOW nuTeparypoil. Ilpu MmMOAroToBKE K JIEKIUSAM,
3aHATUSAM, KOJUJIOKBUYMY, 2K3aMEHY HEO0OXOJMMO JelaTh 3alHucH. 3alucy TOMOTAIOT MOHSTH
MOCTPOEHUE U3y4aeMOro MaTtepuaia, BbIACIIUTh OCHOBHBIE TOJIOKEHUS, MPOCIIEIUTh UX JIOTHKY.
BooO6mie, Oonpiioe BHUMaHUE TOJDKHO OBITH YJIEJICHO BBITIOJHEHHWIO JOMaiiHeld paboTel. B
KauecTBE 3aJlaHUi JJIsI CaMOCTOSITENBHON paboThl JOMa CTYyACHTaM IpeJUlararoTcs 3a/ayd,
aHAJIOTUYHbIE Pa300paHHBIM Ha JIEKIUSAX M MPAKTUYECKUX 3aHITUAX WIM HEMHOTo OoJee
CJIO’KHBIE, KOTOPBIE SIBISIFOTCS PE3yJIbTaTOM 00bEIMHEHHUS HECKOIBKUX 0a30BbIX 3a/1ad.

Jlnst mpoBepKH W KOHTPOJIE YCBOEHHS TEOPETHUECKOro MaTepuaia, MPHOOPETEHHBIX
MPAKTHYECKUX HAaBBIKOB paboThl ¢ ammapaToM AuQQEepeHInanbHOr0 W HHTETPaTbHOTO
WUCYHUCIICHUS U TEOPUH PSJOB, B TeUCHHE OOYYCHHS TMPOBOMSTCS MEPONPHSITHS TEKyIIeh
aTTecTallid B BHUJAE KOHTPOJBHBIX PA0OT M KOJJIOKBUYMOB. B KOHIIE KakIOTro cemecTpa
M3YYEHHUS TUCIUILTMHBI CTYIEHTHI CAI0T 3a4€T MO MPAKTUYECKON YacTh Kypca U IK3aMeH.

OCBOUTH BOIPOCHI, U3JIaraéMbl€ B MPOLECCE U3YUYEHUST JUCHUIUIMHBI «MaTeMaTnyeckuii
aHaJIM3» CaMOCTOATEIBHO CTYACHTY KpaiHEe CII0KHO. DTO CBSI3aHO CO CJIIO)KHOCTBHIO U3y4aeMoro
MaTepuaia, BRICOKOU CTETeHbI0 abcTpakiuu, OonapimM 00beMoM Kypca. Ha mepBom Kypce Bce
OCJIO’KHSAETCS. HEYMEHHUEM TEePBOKYPCHHKA CaMOCTOSITENIFHO MOIy4YaTh UH(DOPMALUIO U3 KHUT U
KOHcIiekToB. [loaTomMy mocelieHne  BceX ayAUTOPHBIX 3aHATHH SIBISETCS COBEPLICHHO
HeoOXoauMbIM. be3 ymopHBIX M pEeryjspHbIX 3aHATHI B TEUYEHHE CEMecTpa claTh 3a4eT U
AK3aMEH M0 UTOraM U3Y4YEeHUS AUCIUIUIMHBI CTYACHTY MPAKTUYECKH HEBO3MOXKHO.

YueOHO-MeToANYeCKOoe 00ecneueHre CaMOCTOATEIbHOIM PaGoThI CTYIEHTOB MO THCIHILIHHE

JIyiss caMOCTOATENIbHON PabOThI PEKOMEHIYETCS MCITOJIB30BaTh YUEOHYIO JTUTEPATypy H3
CIIHCKA.

Taxoke is mombopa ydeOHOW JUTEpaTypbl PEKOMEHIYETCS HCIOIb30BATh MIHPOKHIA
CIIEKTP HHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMOMMOTEYHAasT cucTeMa «YHUBepcUTeTcKass Oubinuoreka online»
(www.biblioclub.ru ) - snexTponHas OuOnMOTEeKa, obecmedwBarolias TOCTyN K Haubosee
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BOCTpeOOBaHHBIM MaTepHajIaM-IIEpPBOMCTOUHUKAM, YUeOHOH, HaydHOW U XyH0KECTBEHHOMH
JUTEPATYPE BEAYIINX U3IATEIBCTB (*peructpamus B 2JIEKTPOHHON OMOJIMOTEKE — TOIBKO B CETH
yHuBepcureta. [locne perucrpanuu pabora ¢ cucTeMOl BO3MOXKHA C JIFOOOH TOYKH JOCTyHa B
Internet.).

2. DnexkTpoHHas Oubnuoreka yueOHbIX MaTepuanon SAplyY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) conmepxur ©6onee 2500 mOTHBIX
TEKCTOB Y4YeOHBIX M y4eOHO-METOJMUYECKHMX MAaTepHUajoB 10 OCHOBHBIM H3yYaeMbIM
TUCIWIUIMHAM, W3JaHHBIX B yHHBepcuteTe. JIOCTYym B CeTH YHHBEPCHTETa, JIMOO TIO
JIOTHHY/TIapoJIIo.

3. DnekTpoHHas kapToTeka « KHUroodecrneueHHOCThY

(http://www lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer y4eOHBIN (QOHA
HayyHOM Oubnuoreku Spl'Y, mnpenocraBiseT onepaTuBHY0 HHGOPMALUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIIMIIMH OCHOBHOM M JOMOJIHUTENBHOM JINTEpaTypol, a TakxkKe IMKIIa
JTCIIATUIAH ¥ CHICTIHATBHOCTEH. DIIeKTpOHHAs KapToTeka « KHUT0OOeCe4YeHHOCTRY OCTYITHA B
CeTH yHUBEpcUTeTa U uepe3 JInuHblil KabuHeT.

4. DnextponHas obubnnoreka uznarenbcTBa «Jlaup» (https://e.lanbook.com/)

[IpencraBnennas 3neKTpoHHO-OMOMMoTeunass cucrema (OBC) — 910 pecype,
BKITIOYAIONINI B ce0sl KaK OSJCKTPOHHBIE BEPCHM KHUT BEIYIIMX H3/IaTENLCTB Y4eOHOW U
HAY4YHOH JuTeparypsl (B TOM YHCIIE YHUBEPCUTETCKUX MW3JATEIbCTB), TaK M AJIEKTPOHHBIC
BEPCUU TIEPUOMUECKUX U3TAHUN TI0 Pa3IMYHBIM 00JIaCTSIM 3HAHUH.

Ocoboe BHUMaHME YyAeseTcs KOHTEHTY, MpenacTaBieHHOMY Ha miardopme DBC.
bnarogaps TmareasHOMYy 0TOOpY MOJIB30BATENSAM AOCTYIHA KaueCTBEHHAs yueOHas TuTepaTypa,
KOTOpasi SBJSIETCS HEOTHEMJIEMOW YacThI0 00pa30BaTEIbHBIX MPOLIECCOB BO MHOTHX Y4YeOHBIX
3aBeJICHUSX.

Llens cozmaHusa pecypca — oOecledeHHEe BBICHIMX U CPEAHUX MPOPECCHOHATIBHBIX
y4eOHBIX 3aBEJCHUN, HAYYHO-HCCIEAOBATEIbCKUX OpraHM3aliii, HAyYHBIX U YHUBEPCAJIbHBIX
OuOIMOTEeK JOCTYNIOM K HAy4yHOH, Yy4eOHOM juTepaType M HaydyHOW IEpPHUOAUKE II0
MaKCHMaJIbHOMY KOJIMYECTBY MPOQMIbHBIX HAIMPaBICHUN, TO3TOMY aCCOPTUMEHT DJIEKTPOHHO-
OUOJIMOTEYHOI CUCTEMBI IIOCTOSTHHO PaCIINpPSIETCS.
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