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MpaKTHYeCKHe 3aHATHsl 84u4ac.

nabopatopHble padoTsI 0 yac.

B TOM uHcie ¢ ucnonszosanueM MAO nek. 10/mp. 22/ma6. 0 wac.
BCET0 YacoB ayAMTOPHOM Harpy3ku 168 wyac.

B TOM 4HcIie ¢ ueronb3oBanueM MAO 32 yac.
camocTosTenpHas pabora 1444ac.

B TOM UMCJIE Ha TIOATOTOBKY K 9K3aMeHy 27 Jac.
KOHTPOJIBHBIE paboThI 0

KypcoBasi paboTa/KypcoBOi NMPOEKT — He MPEeyCMOTPeH
3aver 1- 2 cemectp

3K3aMeH 3 ceMecTp

Pa6ouasi mporpamMma cocTaBieHa B COOTBETCTBHM C TPeOOBaHHMSAMH (hefepabHOrO TOCYHAapCTBEHHOTO

00pa3oBaTeNIbHOTO CTaHAApTa BBICIIEro 0Opa30BaHUs, YTBEPXKKICHHOrO MpHKa3oM MUHHCTEpCTBa
obpazoBanus 1 Hayku PO ot 17.08.2015 Ne 851

Pabouvas nporpaMMa JUCIMIUTAHEI 00CY>KIIeHa Ha 3ace/laHkH Kaheapbl 0e30MacHOCTH B UpE3BBIMANHBIX CHTYALHIX
H 3aLLUTB] OKPYIKAFOLIEH cpenpl, mpotokoi o1 29.09.2015 . Ne 1.

Coctasurens: 1.¢.-M.H., foueHT Keennzenko JI.C.



Oo0opoTHas cTopoHa TUTYJABHOrO Jucta PITY /[

I. PaGouas mporpaMma nepecMOTpeHa Ha 3aceJaHNH Kadeapbl:

IIpoTokoin oT « » 20 1. Ne

3aBeayrontuii kadeapoit

(noanuck) (®UO)

I1. PaGouyasi mporpaMmmMa nepecMoTpeHa Ha 3aceaHuN Kadeaphl:

IIpoToxom ot « » 200 1. Ne

3aBenyrontuii kadeapoit

(moamuce) (®UO)



AHHOTALIUS

JlucuuniavHa mpeaHa3HadyeHa sl cnendainucToB crenuaibHocty 20.05.01
«Iloxapnass Oe3zomacHocTh»  crnenuanu3anus «lIpodunaktuka wW  TyImieHue
OPUPOAHBIX TOkapoBy». [ucuuninmHa «MareMaTuueckuil aHaius»  ABISETCS
JTUCHUIUTMHOW 0a3oBoi yactu bioka 1 Jlucuumimasl (Moaysu) (COryiacHo yueOHOMY
wiany — b1.b.8). OOmas TpyJoeMKOCTh OCBOCHUS JMCUUIUIMHBI COCTaBIsieT 9
3a4eTHBIX €AUHMIBI, 324 4yaca. YueOHBIM IUJIAHOM MPEIyCMOTPEHBI JIEKIIMOHHBIE
3ansaTHs (72 4acoB), mpakTUueckue 3aHAThs (72 YacoB), CaMOCTOSATENbHAs paboTa
(180 yacoB, B TOM yucie Ha MOATOTOBKY K 3K3aMeHy 63 wyaca). JlucumruinHa
peanmsyercs Ha 1, 2 kypcax B 1, 2, 3 cemectpax. Popma KOHTPOJISI — DK3aMEH U
3ayer.

JUist  yCcHemHoro u3y4eHusi JUCHUIUIMHBL «MaTeMaTHYecKuid  aHalu3»
CTYZIEHTbl [JIOJDKHBI OBITh 3HAKOMBI C OCHOBHBIMHU TOJIOKEHUSMH IIKOJIHHOU
MaTteMaTtuku. Ha maTepuasie MaTeMaTHYeCKOTo aHaiu3a 0asupyeTcsi 00IbIIOE YUCIIO
00IIMX U CHEelUaIbHBIX MHXEHEPHBIX TUCHUIUINH, TAKMX KaK, TEOPHs BEPOSTHOCTEM
M MaTreMaThyecKas CTaTUCTHKA, TpPUKIaJHAs MaTeMaThka, (U3WKa, MEXaHWKa,
nH(pOpMaATHKA, TEOPUS TOPESHUS U B3PHIBA U JIP.

[IpuoOpeTennsie B pe3yiabTare OOY4YCHHUS 3HAHWS, YMEHUS W HABBIKU
UCIIOJIB3YIOTCS BO BCEX 0€3 HMCKIIOYEHHUS E€CTECTBEHHOHAYYHBIX M HWH)KCHEPHBIX
JTUCLHUIUIMHAX, MOYJsIX U npakTukax OOIL.

N3yuenne maTeMaTHYECKOTO aHajiu3a TO3BOJSIET OYyIyIIeMy CHEIHATHCTY
HAy4YHO aHAJIM3UPOBaTh MPOOJIEMbl €ro NpodeccuoHaIbHOM 00sacTu (B TOM 4HUCIe
CBS3aHHBIE C CO3/JIaHMEM HOBOW TEXHUKM M TEXHOJIOTHi), YCHENIHO peniarh
pPa3HOOOpa3Hble HAYYHO-TEXHUYECKUE 33Ja4l B TEOPETHUUYECKUX M MPHUKIATHBIX
acmeKTax, CaMOCTOSITeIbHO — MHCIOJb3ysl COBPEMEHHbIE O00pa3oBaTelbHbIE MU
nH(OpPMAIMOHHBIE TEXHOJIOTUH — OBJa/IeBaTh TOW HOBOM MH(pOpMaIel, ¢ KOTOpPOil
eMy MPUAETCS CTOJKHYTHCS B MPOU3BOJICTBEHHON U HAYYHOU JESITEIIBHOCTH.

N3ydeHune TeopeTUYECKOro U aJrOPpUTMUYECKOrO armapaTta MaTeMaTU4YeCKOTO
aHaNM3a CIOCOOCTBYET pAa3BUTHUIO y OYIyIIMX CHOCIHUAIUCTOB CKJIOHHOCTH H
CIIOCOOHOCTH K TBOPYECKOMY MBIIIUICHUIO, BBIPAOOTKE CHCTEMHOTO IOAX0Aa K
UCCJICMYEMbIM SIBJICHUSM, YMEHHUS CaMOCTOATEIHLHO CTPOWTh W aHAIM3UPOBATH
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MaTeMaTUYECKUE MOJIEIIA PA3JIMYHBIX CUCTEM.

HeasaMu OCBOEHHS [UCUUIUIMHBI MaTeMaTUYECKUW aHallu3  SBISIOTCS
dbopMHpoBaHHEe U  Pa3BUTHE JIMYHOCTH CTYJEHTOB, MX CIOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTUYECKOMY MBIIUICHHUIO, a TaK K€ 00yYyeHHWE OCHOBHBIM
MaTeMaTUYECKUM MOHATHUSIM U METOJlaM MaTEMAaTHUECKOTO aHan3a. M3ydyenue kypca
MaTEMaTUYECKOr0 aHajldn3a CHOCOOCTBYET pPACHIMPEHHUIO0 HAYYHOTO Kpyrosopa H
MOBBIIICHUIO 00IIEH KyJIbTYphl Oy IyIIeT0 CIEIUaINCTa, Pa3BUTHIO €70 MBIIUICHUS
CTAHOBJICHHUIO €0 MUPOBO33PEHUS.

3apaum QM CHUILTHHBI

1. ®opmupoBaHWE yCTOWYHMBBIX HABBHIKOB 10 KOMIIETEHTHOCTHOMY
NPUMEHEHHI0 (yHIaMEHTAIbHBIX TIOJIO)KEHWH MAaTeMaTH4YeCKOro aHalu3a MpH
W3YUYCHUU JAUCIUILUIMH MPOGECCHOHATBHOTO IUKJIA U HAYYHOM aHAJIM3€ CHUTYaIuH, C
KOTOPBIMU  BBIITYCKHUKY TIPUXOJTUTCS CTAIKUBAThCs B TPO(ECCHOHATBHOW U
OOIIEKYTLTYPHOM JACSITEIHHOCTH.

2. OcBoenne MeTonoB AU(PPepeHIInaTbHOTO U MHTETPATBLHOTO WCYHUCICHUH,
nuddepeHIMaTbHBIX YPaBHEHUH, TEOPUH PSIIOB U METOJOB MaTeMaTHIECKON (DU3HKH
IIPY PEIICHUU IPAKTUICCKUX 3a71a4.

3. OOyueHue TPHUMEHEHHIO METOJOB MaTEMaTHYEeCKOrO aHajau3a i
MOCTPOEHUSI MAaTEeMATHYECKIX MOJIEIEeH pealbHbIX MPOIECCOB B 00JIACTH TOKAPHOU
0€30IaCHOCTH.

4. ®opMupoBaHHWE TpPH H3YYCHHH MAaTEMaTHYECKOTO aHaiu3a 3JIEMEHTOB
OOIIEKYIBTYPHBIX U TPOPECCUOHATIBHBIX KOMIICTCHITHH.

Jlis  yCHemHoro wW3ydYeHus AWCHUIUTUHBI «MaTreMaTHdecKuil aHamu3» y
o0ydJarmuxcst JOJKHBI OBITh  CHPOPMHPOBAHBI CIEAYIOIINE TPEIBAPUTEILHBIC
KOMITCTCHITUH

o MaremaTnueckrue KOMIETCHIINH

o I[eHHOCTHO-CMBICTIOBBIE KOMIICTCHITUN
o OO0MmeKyIbTYpHBIC KOMIIETCHIIUN

o HMudbopmannoHHbIe KOMIETCHIINH

o KommyHHKaTHBHBIE KOMIIETEHITUN

o ConuanbHO-TPY/1I0BbIE KOMIIETEHIINH



« KomMmmeTreHmu TMIHOCTHOTO CaMOCOBEPIICHCTBOBAHUS
JUIs  yCHemHOTro W3y4YeHus ANCHUILTUHBI «MaTreMaTHdecKuil aHamu3» y
00y4aromuxcst TOJKHBI ObITH COPMUPOBAHBI CIEAYIONINE KOMIIETCHIINU:
- CMOCOOHOCTH K aOCTPaKTHOMY MBIIUICHHIO, aHalu3y, cuHTe3y (OK-1).
B pe3ynbTate u3yueHus: JaHHOW IUCHUIUIMHBI y 00y4daromuxcst GOpMUPYIOTCS

cienyromue npodeccuoHanibHble KOMIIETEHIINH (37IEMEHThI KOMITETEHITUH ).

Kox u ¢popmysmposka Jdranbl ((POPMUPOBAHUS KOMIIETEHIIHUU
KOMIICETCHIIUHA
OCHOBHBIC INIPHHIMIIBL, 3aKOHBI M KaTeropuu (Guiocopckux
3Haer 3HAHUN B uX JIOTHYECKOU LIEJTOCTHOCTH "
OK-1 cnocobHOCTb K aOCTpakTHOMY MOCIIE0BATENLHOCTH
MBIILUICHUIO, aHAITH3Y, CHHTE3Y
Vaeer peurate  3amadd, TpeOyIOLIME HABBIKOB  aOCTPaKTHOIO
MBIIUICHUSI
Braneer METOJaMH aHaJlM3a ¥ CHHTE3a.

Jist hopMHUpOBaHUs 3JIEMEHTOB BBIIIEYKa3aHHOM KOMIIETEHLIMM B pPaMKax
JACHUIUIAHBL  «MaremMaTH4eCKuil aHAIN3» MPUMEHSIOTCS CICAYIOIIME METOIbI
aKTUBHOTO OOyueHus: JeKius-Oecena, rpynmnoBas KOHCYJIbTAIMs, JIEKIUS BIABOEM,
JIEKLIMS C 3aTUIAHUPOBAHHBIMU OIIMOKAMH.

«Jlexmus-6ecena» WM qUANOrT ¢ ayJUTOpUEH SIBIISIETCS HanboJiee pacmpocTpa-
HEHHOM U CpaBHUTENBHO MPOCTOM (POPMON AaKTUBHOTO BOBIICYEHHUSI CTYJIEHTOB B
yueOHbIiA Tiporiecc. OHa TpeAroiaraeT HEMmOCPEACTBEHHBIN KOHTAKT IPEToIaBaTelis C
ayJIATOPUEH.

«'pynroBbie KOHCYJIbTAllMW» MPEACTABISAIOT COO0M CBOEOOpasHylo Qopmy
IPOBEICHUS TMPAKTUYECKUX 3aHATANA, OCHOBHBIM COJICPKAHUEM KOTOPBIX SIBISIETCA
pa3bACHEHHUE OTHENbHBIX, YaCTO HAuOOJiee CIOXKHBIX WM TMPAKTUUECKH 3HAYMMBIX
BOIIPOCOB H3y4daeMoll mporpammbl. [locie Bcex NpakTUYECKHX 3aHSATUM CTYACHTBI
MONTy4YaroT 3a7ayd JJIi CaMOCTOSTEIbHON BHEAYAUTOPHON paboThl. C  KaXKIbIM
MIPAKTUYECKUM 3aHATHEM IIOBBIIIAETCS CIOKHOCTh IpeajaraeMbix 3aaad. | pynmnosas
KOHCYJIbTAIIHS TIPOBOSTCS C IENBbI0 OKa3aHUs TIOMOIIM B CAMOCTOSITENTLHON paboTe, B
MOJITOTOBKE K PYOEXKHON KOHTpOIbHOM pabore. CTyAeHThl caMU MpeajiaraeTr Juls
pelIeHrs T€ 3a/1a4, KOTOPbIE BBI3BAIM KaKHUE-TO 3aTPYJHEHUS WM HernmoHuMaHue. K

AOCKC BBIXOIAT CTYACHTHI, TOTOBLIC PA3bsCHUTL BOSHUKIINC BOIIPOCHI. Hpenoz[aBaTenb



TOJBKO KOHTPOJMPYET XOJ PELICHUs 3a/1a4, KOMMEHTHPYET B Cllyyae HEOOXOAUMOCTH
KaKMe-T0O CHUTyaluuu U 0000maeT paccMOTpeHHbI Marepuan. [IpeumyiecTsBo
NPAKTUKU-KOHCYIbTALUK TEpel APYyruMu (popMamMu NPOBEACHHUS MPAKTUYECKOTO
3aHATHS B TOM, YTO OHA IMO3BOJSET B OOJbIIEH CTENEHU MPUOIU3UTH COAECpIKAHUE
3aHATUS K TMPaKTUYECKUM HUHTepecaM 00ydaeMmblX, B KaKOW-TO CTENEHHU
UHAMBUAYAIU3UPOBaTh IMpolecC OOy4YeHUss C YYeTOM YpOBHSA TMOHUMAHUS H

BOCIIPUATHA MaTCpHralia KaXXIbIM O6y‘{aCMLIM.



CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Pasgen [. Maremarnueckuii ananus 72/ gac.

No
/o

Tema

Conepxanue

Koma-Bo
qacoB

1

BBenenue B
MaTeEMaTUYECKUN
a”Han3

MmuoxkectBa. Onepanuu ¢ MHOXKECTBaMU.
MHO0XeCTBO BEIICCTBEHHBIX urcel. KoMItekcHbIe
gucna. Oynkmnusa. CriocoOsl 3a1aHus QYHKIHH.
Hucnosele nocneaoBaTenbHOCTH. [Ipenen
YHCIIOBOU ociienoBaTenbHocTH. CBOMCTBA
CXOAIIMXCS ITOCIIEN0BATEIHLHOCTEH.

4

[Ipenen u
HETPEPHIBHOCTD
byHKIII
JEHCTBUTEIbHOU
MepeMEHHON

[Ipenen pynkiuu. OCHOBHBIE TEOPEMBI O
npezenax. 3aMmeuaTenbHble Mpeaenbl. beckoHeuHo
MaJjibie U 0ECKOHEYHO OO0JIbIIHe (PYHKITUH.
HenpepeiBHOCTS QyHKIMH. OCHOBHBIC CBOICTBA
HeTPePHIBHBIX (QyHKIMHA. TOYKM pa3pbiBa U UX
KJaccuuKanusi.

Huddepennmanbaoe
UCYHCIICHUE
(GyHKIMHM OJTHOM
MEPEMEHHOMN

Onpenenenne npou3BoHoU. ['eomeTpuyueckuii u
(u3NYEeCKUl CMBICI IPOU3BOIHON. 3aBUCUMOCTb
MEX]y HEMPEPHIBHOCTHIO U
muddepeHpyeMocTsio GyHKIUU. OCHOBHBIE
npasuia auddepenuupoBanus. [IponssogHas
CIIO’KHOM M 00paTHO# GyHkuuu. [Ipon3BoaHbIe
OCHOBHBIX dJIEeMEHTapHbIX PyHKIHi. [IponsBoaHbIC
(GyHKIMH, 33/1aHHBIX HESBHO, TApaMETPHUECKHU.
IToHsATHE O MPOU3BOJHBIX BBICUIMX MOPSIIKOB.
Huddepenunan, ero coiicraa. uddepenuumanst
BBICHINX NOPsIIKOB. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucurciaenus. [pasuno
Jlommurans. VccnenoBanne GyHKIMI U TOCTPOCHHE
uX rpauKoB.

Juddepenunansaoe
HCUHCIICHNE
byHKIHI
HECKOJIBKHX
MEPEMEHHBIX

@OyHKIUN HECKOJIBKUX NepeMeHHbIX. O0macTh
OIIpeeIICHNs, IPEe, HEIPEPHIBHOCTE. YacTHbIe
MIPOU3BO/IHBIC, TTOIHBIA qudQepeHma.
[Tpon3BoaHas 1O HAPABICHUIO, TPAIHEHT.
YacTHble TPOU3BOHBIE BHICIIUX MOPSIKOB.
OKCTpeMyM (DYHKIMU HECKOJBKHUX IMTEPEMEHHBIX.

Heonpenenennsiit
UHTerpal

[TepBoobOpasnas GpyHKIMS U HEOTIPEACTECHHBIN
uHTerpai. CBoicTBa HEOMPEACICHHOTO UHTETpaa.
WHTerpaisl OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
OCHOBHBIE METO/IbI UHTETPUPOBAHUSA:
HENOCPEACTBEHHOE UHTETPUPOBAHUE, METO
3aMEHBI IEPEMEHHOI0, METO/1 UHTETPUPOBAHMS 110
yacTsaM. aTerpupoBanue parmoHalIbHbIX
¢dbyuknuii. UHTETrpHpOBaHNe pallMOHATBLHBIX
(IpOOHBIX), TPUTOHOMETPHYECKHUX U
WPPAMOHATIBHBIX BeIpaxkeHUuH. O QyHKIMIX,
HMHTETpaJIbl OT KOTOPBIX HE BBIPAKAIOTCS Yepe3
AJIeMEHTapHbIE PYHKITUH.

OnpeneneHHbIf
WHTETpal,

OnpeneneHHblil HHTErpal, ero cBoiictea. @opmyiia
Herorona-JleiiOauma. Meroasl BBEIUUCIIEHUS




HECOOCTBEHHbBIE OIIPEJIETICHHBIX UHTErpaIoB. ['eomeTpuueckue u
MHTETPaJIbl (bu3nvecKkne NpUI0KEeHUs OIIPEIEICHHOIO
uHTerpaia. HecobcTBeHHBIE HHTETPAIIBI C
0ECKOHEUHBIMU Mpe/IeIaMU U OT HEOTPAHUYEHHBIX

(bYHKIMH.
7 | Auddepenmmansasie | JuddepeHnuansabie ypaBHEHU: OCHOBHBIE 14
YpaBHECHHUS noHsATHs 1 onpenenenus. Juddepenimanpapie

ypaBHEHUs nepBoro nopsaka. Teopema
CYLLECTBOBAHMSI U €JUHCTBEHHOCTH PEIICHHUS
3agaun Komu. MHTErprpoBanue mpocTernimmx
TUNOB U] PepeHInaTbHbIX YPAaBHEHUH TIEPBOTO
nopsiaka. JuddepeHmanbabie ypaBHEHUS BBICIITHX
MIOPSAJIKOB, OCHOBHBIE ITOHSTHS. Y paBHEHMS],
JIOMyCKAIOLIME MOHMKEHUE opsaka. JInHeitnbie
OJIHOPOJIHBIE YPAaBHEHUS BTOPOI'O MOPSAAKA.
CtpykTypa 00111ero peieHus: OJHOPOJIHOTO
ypaBHeHUs. JINHENHbIE HEOJHOPOAHBIE YPABHEHUS
BTOpOro nopsiaka. CTpykTypa oOLIero pereHus
HEOJHOPOJHOro ypaBHeHus. Meron Jlarpanxa
BapHalvy MOCTOAHHBIX. JInHEHbIE
muddepeHIranbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
kodpurmentamu. CHUCTEMBbI TMHEHHBIX J1.Y.

8 | Yucnossle Yucnossle psbl. CXOAUMOCTb U CyMMa psija. 14
(hyHKIIMOHATIbHBIE CaoiicTBa cxomsmuxcs psanoB. Heooxoammoe
pAIBI ycnoBue cxoaumocTtu. [Ipu3Haku cxoauMocTu

PSAIOB C TOJOKUTEIbHBIMU YJICHAMH.
3HaKOYEePEYIOLIUECs U 3HAKONIEPEMEHHBIE PSIJIbI.
[Tpuznak JleiiOauia. AGCONIOTHAS U yCIIOBHAS
CXOJUMOCTH PsiioB. OYHKIIMOHATIBLHBIE PSIIbIL.
O6mactp cxogumoctu. CteneHHble psaabl. Teopema
Abens. Psaner Teitnopa u Maknopena. Paznoxxenue
GbyHKIMA B cTenieHHbIe psabl. [I[puMeHeHne psaoB.

9 | Kparnble nnterpans! | 3agauu, NpUBOASILNE K OHITHIO IBOHHOTO 8
HuTterpana. Onpenenenrie ABOMHOIO HHTErpaa,
CBOMCTBA, IPUMEHEHNE. Bbruncienne 1BOMHOro
MHTErpasa B JEKapTOBBIX U MOJSPHBIX
KoopauHaTax. KpuBonauHeiiHble HHTErpaisl 1 u 2
poJa.

HNTOI'O: 72

Cemectp 1

Jleknmusa 1. MuoxectBa. Onepanuu ¢ MHOXecTBaMu. MHOECTBO BEIIECTBEHHBIX
yucen. PacmmuupenHoe nonsitue uyucna. [lonstue gynkmuu. OO030p 37I€MEHTApHBIX
bynkumii (2 yaca). Jlekuusi TpoBOJUTCS ¢ MCHOJbL30BAHUEM 3JIE€MEHTOB MeT0a
AKTHBHOI0 00yuYeHus «ieKkuus-oecena». Jlekiusa-0ecena, Wim IUaior ¢ ayJuTopuei

SBJISIETCA HauOoJee pacnpOCTPAHEHHONW M CPABHUTENLHO MPOCTON (hOpMOM aKTUBHOIO
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BOBJICYECHHUSI CTYJICHTOB B yueOHbIM mpouecc. OHa mpeArnosiaraeT HernocpeICTBEHHBIN
KOHTAKT IIPETIOAABATENS C Ay IMTOPUEH.

Jlekums 2. Moaynp JOEWCTBUTENBHOrO 4Yucia. YucioBas MOCIEA0BATEIBHOCTD.
[Ipenen YUCJIOBOM NOCJIEI0OBATENBHOCTH. CaoiicTBa CXOISIIMXCS
roclieioBaTeaIbHOCTEN. (2 Jaca).

Jleknus 3. [Ipenen GpyHKIIMU HEMPEPHIBHOTO apryMeHTa. beckoHewHO OoJbline u
OeCKOHEUHO MaJjible BeIMYuHbI. X cBoiicTBa. (2 yaca).

Jlekumsa 4. OcHoBHBIE Teopembl O mpexaenax. IlepBblil U BTOpOW 3amedaTesbHbIE
npezensl. (2 Jaca).

Jleknnsa 5. CpaBHeHue OECKOHEYHO MaibiX BelW4yuH. HemnpepbiBHbIE (PYHKIUU.
HetictBust Hax HUMH. Touku pa3pbiBa. (2 yaca).

Jlekumus 6. 3agauu, NpUBOJAIINE K MOHSITUIO NMPOU3BOJHON. Ee reoMeTpudeckuil u
MEXaHUYECKUN CMBICI. Y PaBHEHMSI KacaTeIbHON U HOpMaiH K rpaduky QyHkimu. (2
yaca). Jlekuus mpoBOJUTCA € HCIOJB30BAHHEM 3JIEMEHTOB METOAa AKTHBHOIO
o0yueHnusi «jiexkumus-oecena». Jlekiusa-0ecena, UM IUaNoOr ¢ ayJIMTOPUEN SIBISIETCA
HanOoJiee PpACIpPOCTPAHEHHOW W  CPABHHUTEIBHO TMPOCTOH (OPMOM  aKTHBHOTO
BOBJICYECHHUSI CTYJIEHTOB B Yy4yeOHbIN mporecc. OHa MpeamnonaraeT HenocpeACTBEHHbIN
KOHTAKT IPENOAABATEIIS C &y TUTOPHUEN.

Jlexuus 7. [IpousBognas cioxHoi u obpatHOW PyHkumid. [IpousBonnas yHkunit
3aJIaHHBIX HESBHO M NapaMeTpuyecku. JIeKuuss mpoBOAUTCSA € MCIOJIb30BaHHEM
3J1eMEHTOB MeTO/1a AKTHBHOI0 00yueHus «jiekuusa-0ecena». Jlekuus-Oecena, wim
JMAJIOT C ayTUTOPHUEN SBJISIETCSl HanOoJiee pacrpoCTPaHEHHON U CPaBHUTEIBHO MPOCTON
(dbopMOii aKTUBHOIO BOBJIEYEHHUSI CTYIEHTOB B y4eOHbIM mpouiecc. OHa mpeamnosiaraer
HETIOCPEICTBEHHBIN KOHTAKT TpernoaBaress ¢ ayautopue. Jluddepenmnuan pyHxun.
CpoiicTBa. UnBapuanTHOCTh (popMbl TiepBoro nuddepennnana (2 gaca).

Jlexuus 8. Teopembl 0 KoHEUHBIX pupanieHusax. [Ipasuino Jlonurans.
HccnenoBanne QpyHKIMIA ¢ TOMOIIbIO MPOU3BOAHBIX (2 yaca).

Jleknusaa 9. BeInykiaocTh, BOTHYTOCTh KpuBOM. Touku mneperuda. ACHUMOTOTHI
rpaduxa ¢ynkuuu. [lonnoe uccnenoBanue (GyHKIUMU U MOCTpOeHHUE ee rpaduka (2

qaca). JIekuus IMPOBOAUTCA € HCIOJB30BAHHEM JIJIEMEHTOB METOJAa AKTHBHOIO



o0yuenusi «jiexkumus-oecena». Jlekiusa-0ecena, UiaM IUaNOr C ayJIMTOPUEN SIBISIETCA
HanOoyiee pacCHpOCTPAHEHHOW U  CPaBHUTEIBHO MPOCTOM  (POPMOM  aKTHBHOIO
BOBJICUCHHUSI CTYJCHTOB B Yy4eOHbIM mporiecc. OHa mpemonaraeT HEMOCpPeICTBEHHBIHN
KOHTAKT IIPETIOAABATENS C ay TIMTOPUEN.

Cemecrp 11

Jlekuusa 1. @DyHKOMM HECKONBKHX II€PEMEHHBIX. YacTHbIE IPOU3BOAHBIE.
[IpousBoaHas no HampasieHuto. ['paguent. (2 yaca).

Jlekuusi 2. YacTHple NPOU3BOJAHBIE BBICHIMX TMOPSAKOB. DKCTPEMYM (PYHKIIHH
HECKOJIbKUX TIePEMEHHBIX. (2 yaca).

Jlekuma 3. 3amaunm Ha HaAXOXKIACHUE HAUMEHBIIMX M HaWOOJIBIIUX 3HAYCHHM
byskun. (2 yaca).

Jleknus 4. IlepBooOpasHas (yHKIUMS W HeompeaeneHHbI uHTerpaid. CBoiicTBa
HEOIpEAETICHHOT0 uHTerpaia. (2 yaca).

Jlekums 5. OcHOBHbIE METOABI MHTETpUpOBaHMs. (2 yaca). Jlekuus mpoBOaUTCS €
HCMOJb30BAHMEM JJIEMEHTOB MeETOJa AKTHMBHOIO O0y4YeHHS <«JIeKIHs-0ecenar.
Jlekuusi-Oecena, WM IUAloOr C ayAUTOPHEN SBJISIETCS Hanbosee pacnpOCTPAHEHHON U
CPaBHUTENILHO MPOCTOM (POPMON AKTUBHOIO BOBJICUEHHSI CTYACHTOB B Yy4YeOHBIN
nporecc. OHa mpeanonaraeT HEMOCPEICTBEHHBI KOHTAKT —IPENOAABATENS €
ayJIATOPUEH.

Jlekumsi 6. IHTerpupoBaHue BIpaXXECHUM, COAEPKAIIUX B 3HAMEHATEIIE KBaJpaTHbBIN
TpexwieH. (2 yaca). JIekuusi NpoBOAUTCSA € UCHOJb30BAHMEM 3JIEMEHTOB METO/a
AKTHBHOI'0 00yueHus «JieKkuus-oecena». Jlekiusa-0ecena, UK IUayor ¢ ayAuTopuei
SBJISIETCA HauOoJee pacnpoCTPAHEHHONW M CPABHUTENLHO MPOCTON (hOpMON aKTUBHOIO
BOBJICUCHUSI CTYACHTOB B yueOHbIN mpouecc. OHa mpearnosgaraeT HEMoCPeACTBEHHBIN
KOHTAKT IIPETIOAABATENS C Ay TMTOPUEM.

Jlekuusi 7. WuTerpupoBaHue IpOOHO-pPALIMOHANBHBIX W TPUTOHOMETPHUYECKHX
bynakmii. (2 yaca). Jlekuus MpOBOAMUTCS € MCMOJIb30BAHUEM 3J1€MEHTOB MeT0/a
AKTHBHOI'0 00yueHus «JieKkuus-oecena». Jlekiusa-0ecena, UK TUayor ¢ ayAUTopuei
ABJISIETCS HanboJiee PacpOCTPAHEHHON U CPaBHUTEIBHO MPOCTOM (HOpMON aKTMBHOTO

BOBJICUECHHUSI CTYJICHTOB B y4eOHbIM mpouecc. OHa mpeArnosiaraeT HernocpeCTBEHHBIN
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KOHTAKT IIPETIOAABATENS C Ay TIMTOPUEH.

Jleknusa 8. 3agaun, nOpuUBOIAIIME K TOHSITUIO OIPENEIEHHOIO HWHTErpasna.
OnpeneneHue onpeneseHHOr0 NHTErpaa, ero cpoicrea. Teopema cyliecTBOBaHUS.
CBsi3b  MEXAYy ONpPENEICHHbIM W HEONpPEACIICHHbIM HHTerpasamMu. Popmyiia
Herotona-Jleiitoauma (2 gaca). JIekius mpoBOAUTCS ¢ UCMOJIHL30BAHUEM JIEMEHTOB
MeTO0a AKTHMBHOI0 o0ydyeHMs «jIekunusi-0ecegax». Jlekuus-Oecena, Winm AUajiIor C
ayJUTOpUeH sIBIsieTCS Hanbosee pacpoCTPaHEHHON U CPaBHUTEIBHO MPOCTOM (hopMoit
AKTUBHOTO BOBJICUCHHUSI CTyJIEHTOB B Yy4eOHbI mporecc. OHa mpemmonaraer
HEMOCPEICTBEHHBIN KOHTAKT MPENOAABATENS C ay IUTOPUEH.

Jlekums 9. MeToabl BbIUMCIEHUS oOMNpeneraeHHoro uHrerpayia. HecoOcTBeHHbBIE
uHTerpanbl. ['eomerpudyeckue W (PU3UUECKHE TPUIONKEHUS  ONPEEICHHOTO
uHTerpana (2 yaca). Jlekuusi mpoBOAUTCS ¢ MCMOJb30BAHHEM 3JIeMEHTOB MeT0a
AKTHBHOI0 00yuYeHus «ieKkuus-oecena». Jlekiusa-0ecena, Wi IUaior ¢ ayJuTopuei
ABJISIETCS HanboJee PacIpOCTPAHEHHOM U CPaBHUTEIBHO MPOCTOM (POpMON aKTMBHOTO
BOBJICYECHHUSI CTYJICHTOB B y4eOHbIM mporiecc. OHa mpeArnosiaraeT HernocpeICTBEHHBIN
KOHTAKT IPENOAABATEIIS C &y TUTOPHUEN.

Cemectp 111

Jleknusa 1. 3amaum, npuBomsAmMe K MOHATHIO AU(GEpEeHIINATBHBIX ypaBHEHUH.
OcHoBHble onpeaeneHus. OcHoBHOM pe3ynbraT Teopun OJ1Y (2 vaca).

Jleknmusa 2. Tunbel nuddepeHnMaNbHBIX ypaBHEHHH | mopsjaka W METOIbl HX
pemienud. (2 daca). Jlekius nNpoBOAUTCA ¢ MCMOJb30BAHUEM 3JIEMEHTOB METO/a
AKTHBHOI'0 00yueHus «JieKkuus-oecena». Jlekiusa-0ecena, UK IUayor ¢ ayAuTopuei
SBJISIETCA HauOoJee pacnpoCTPAHEHHONW M CPABHUTENLHO MPOCTON (hOpMON aKTUBHOIO
HCIOJb30BAHMEM JJIEMEHTOB METO0Ja AKTHBHOI0 O0y4YeHHUsl «JIeKuHus-Oecena.
Jlexusi-6ecena, UM AUAJNIOT C ayJUTOPUEN SBISIETCS HauOoJee paclpOCTPAaHEHHOW U
CPaBHHUTEIIFHO MPOCTOM (OPMOI AKTUBHOTO BOBJICUEHHS CTYJCHTOB B Y4EOHBIN
nporecc. OHa mpeanonaraeT HEMOCPEICTBEHHBI KOHTAKT — IPENOAABATENS €
ay IUTOPUEH.

Jlekuusi 3. Juddepennmanbupie ypaBHEHHs] BBICIINX MOPAIKOB, JOIMYCKAIOLIHE

MOHWKEHUE MopsJiKa. (2 yaca).
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Jleknus 4. Jluneitnsie ogHOpoaHble nuddepeHunanbabie ypaBHenus I mopsiaka.
Teopema o cTpykType oOmero pemenus. (2 yaca). Jlekuuwss mpoBoguTcs ¢
HCIOJb30BAHMEM JJIEMEHTOB METO0Ja AKTHBHOI0 O0Y4YeHHUsl «JIeKuHus-Oecena.
Jlexusi-6ecena, UM AUAJTIOT C ayJUTOPUEN SABISIETCS HauOoJee pacipOCTPAaHEHHOW U
CPaBHHUTEIFHO MPOCTOM (OPMOI AaKTUBHOTO BOBJICUEHHS CTYJCHTOB B Y4EOHBIN
nporecc. OHa mpeanonaraeT HEMOCPEICTBEHHBI KOHTAKT —IPENOAABATENS €
ayIUTOPUEH.

Jlexuus 5. Jlunelinpie HeoaHOpOAHBIE AU depeHnnansubie ypaBuenus I mopsaka.
Teopema o cTpykType ob1iero pemenus. (2 yaca). Jlekuus npoBoauTcs ¢
NPUMEHEHUEM METO0/1a AKTUBHOTO O0YUYEHHUSI «JIEKIUSI-BABOEM)).

Jleknms 6. Meron Bapralii MPOU3BOJIBHBIX MOCTOSIHHBIX PEIIEHHUS HEOAHOPOIHBIX
nuddepennnanbabix ypaBHenui 11 mopsika. (2 gaca).

Jlexuus 7. HopmainbHblie cucTeMbl TUHEHHBIX TU((epeHIINATbHBIX YpaBHEHUH |
NOpsAIKA C MOCTOSTHHBIMU KO3 uirentamu (2 gaca).

Jlexnus 8. Yuciorsie psiapl. OCHOBHBIE ompeaesieHuss U npuMepbl. HeoOxoaumbiii
NpU3HAK CXOAUMOCTH psAoB (2 yaca). Jlekuus-Oecena.

Jlekuusaa 9. JlocrarouHble NpPHU3HAKKM CXOJMMOCTH PSAJOB C MOJIOKUTEIbHBIMU
yiaeHamu (2 4daca).

Jlekumsa 10. 'eomerpuueckuid psa, ero cBoicTBa. J[0Kka3aTenbcTBO PacXxOIUMOCTH
rapMOHMYECKOro psAna. CXoAuMOCTh U pacxoauMocTh psaa Jupuxie. [Ipumepsr.
Jleknusa 11. 3HakonepeMeHHbIe psAlbl. 3HaKouepenyromuecs psabsl. OcTatok psja.
Teopema JleitOHMIIA O CXOAMMOCTH 3HaKoUepeayrolerocs psana (2 yaca).

Jleknmus 12. [lonstue o ¢yHkImoHambHBIX psaax. CreneHHble psnabl. CBOICTBA.
Teopema AGens (2 gaca).

Jlexnus 13. Pspg Teiinopa ¢ ocrarounbiM wieHoM B (popme Jlarpanxka. PazinoxxeHue B
psia Teiopa OCHOBHBIX J€MEHTApHBIX (PYHKIHM (2 yaca).

Jlexknusa 14. [Ipumenenue psiioB (2 yaca). Jlekius npoBOJUTCS ¢ HCHOJIb30BAHHEM
3JIeMEHTOB MeT0/[a aKTMBHOI0 o0y4yeHus «leknus-Oecenay. Jlekuusa-oecena, wim
JIMAJIOT C ayTUTOpUEH ABJsIeTCsl HauboJiee PacIpoOCTPAaHEHHOM U CPABHUTEBHO MTPOCTON

¢dbopMOii aKTUBHOIO BOBJIEYEHHMSI CTYIEHTOB B y4eOHbIM mpouecc. OHa mpeamnoiaraer
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HEMOCPEACTBEHHBIN KOHTAKT MPETOAABATENIS C Ay TMTOPUEH.

Jlekums 15. 3agauu, npuBoAsAIIME K NOHATHUIO IBOMHOTO MHTerpana. OnpeneneHue
JIBOMHOTO MHTErpalia, CRBOMCTBA, MPpUMEHEHHe (2 yaca).

Jlekuust 16. BpluucieHue JABOWHOTO HWHTETpalia B JACKAPTOBBIX M MOJISIPHBIX
KoopAuHaTax (2 yaca).

Jlexnusa 17. 3agava, npuBoasiIIas K MOHATHIO KPUBOJIMHEHHOTO HHTErpajia — 3ajadya
0 Macce MartepuaibHON KpuBOoi. OnpeeieHre KpUBOJIMHEWMHOTO HHTErpaia 1o
JUIMHE NyTU. Bpruncinenrne KpuBOJIMHEWMHOTO HHTErpANIA MO JJIMHE JyTH.
[IpumeneHue.

Jlekums 18. Onpenenenre KpUBOJIMHEHHOTO UHTETPAJIA IO KOOPAMHATE, CBOMCTRA,
BBIUHCIICHUE. Y CIIOBUSI HE3ABUCUMOCTH KPUBOJIMHEMHOTO UHTETPAJIA T10

KOoopauHaTaM OT IIYTU UHTCTPUPOBAHUS.

II. CTPYKTYPA M COJAEP’KAHUE ITPAKTUYECKOMN YACTH KYPCA

No | No Tembl TeMbl MPaKTUYECKUX 3aHITUH Koi-Bo
/T | AUCIMILTAHBI 4acoB
I cemecTp

1 1 BBenenue B MaTeMaTHUECKUN aHAIN3 4
2 2 [Ipenen u HEMPEPHIBHOCTD (DYHKITMU OJTHON TEPEMEHHOM 4
3 3 Huddepennmanpaoe ncuuciaeHue GyHKIUA OTHOM 10

MIEPEMEHHOM
CYMMA: 18

II cemecTp

4 4 HuddepennmanbHoe ncHucieHne GyHKINNA HECKOIbKIX 4

MEPEMEHHBIX
5 5 HeonpeneneHHblii HHTErpal 8
6 6 Onpenenennblii uaTerpai. HecoGcTBeHHBIE HHTETPAIBI 6
CYMMA: 18

111 cemecTp
7 7 Juddepenunanbable ypaBHEHHS 14
8 8 UYwuciioBbie M GyHKIIMOHATBHBIE PSJIBI. 14
9 9 ITosepxnoctu II nopsiaka. /[BoMiHbIE U KPUBOJIMHEWHBIE 8
MHTETPaJIbl.

CYMMA: 36
HUTOI'O: 72
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IIpakTuueckue 3ansaTusa (72 yaca)

Cemecrtp I

3anamue 1. BXOIHOU TECT Ha 3HAHUE DJIEMEHTAPHON MaTeMaTHKH (2 yaca).
3anamue 2. OCHOBHbIE  TpaBWJIA  HAXOXIEHUS  MpeAela  YUCIOBOU
MOCNIEOBATENBHOCTH W mpedena (QyHkuuu (2 4yaca). 3aHiATHE NPOBOAUTCA C
HCIOJIb30BAHHEM METOAA AKTHBHOI0 O0y4YeHHMsl «IPyNIOBAasl KOHCYJIbTALMs».
['pynmoBbie KOHCYJIBTAIIUU MPEACTABISIOT cO00M cBoeoOpasHyro (hopMy TpPOBEICHHUS
NPAaKTUYECKUX 3aHSITUH, OCHOBHBIM COJIEP’KAHHMEM KOTOPBIX SBISIETCS pPa3bsiCHEHUE
OT/AENbHBIX, YacTO HauOoJiee CIIOKHBIX WM TMPAKTHYECKU 3HAYMMBIX BOIPOCOB
U3y4aeMou ImporpaMMsbl. Ilociie BCEX NPAKTUYECKMX 3aHATUN CTYACHTBHI IIOIY4aroT
3aa4d JUIsl CaMOCTOSITENIbHOM BHEAyAUTOpHOM pPadoThl. C KaKAbIM MPAKTHUYECKUM
3aHATHEM IOBBIIIAETCS CIOKHOCTh Ipe/uIaraeéMbIX 3a1ad. ['pynmoBas KOHCYJIbTalUs
MPOBOJISATCA C LIE€JbI0 OKA3aHUsS MOMOIIM B CAMOCTOSTENBbHOU paboTe, B MOJArOTOBKE K
pyOexxHOIl KOHTpoJIbHOM paboTe. CTyA€HThI cCaMu TpeyiaraeT Jijlsl PeleHHs T€ 3a/1a4H,
KOTOpbIE€ BBI3BAIM KAaKHWE-TO 3aTPyJHEHHS WIM HenoHuMaHue. K 1ocke BBIXOIAT
CTYICHTbI, TOTOBbIE€ PAa3bSICHUTh BO3HUKIIKE Bompockl. [IpenogaBarenb TOJIBKO
KOHTPOJIUPYET XOJ] pEIICHHs 3a]1a4, KOMMEHTHUPYET B CIydae HEOOXOJMMOCTH KaKUe-TO
CHUTyallud M 0000I1aeT paccMOTpeHHbIM Matepuan. [IpenmyiiecTBo NpaKTUKH-
KOHCYJIbTALIMM Tepel ApyrumMu (opMamMu MHpPOBEIEHUS MPAKTUUECKOTO 3aHATHUS B
TOM, YTO OHa TO3BOJSET B OOJBIICH CTENEHH MPUOIU3UTH COACPKAHUE 3aHATHS K
NPaKTUYECKUM HHTEpecaM 00y4YaeMbIX, B KaKOW-TO CTENEHU WHIAMBUIYAIU3UPOBATH
nporecc 00y4eHUs C y4eTOM YPOBHsI IOHUMAaHHUS M BOCIIPUSATHUSL MaTepHalia KaKIbIM
00y4JaemMbIM.

3anamue 3. llepBblli M BTOpPOM 3amedaTeNbHbIC TpeAenbl (2 yaca). 3aHATHE
OPOBOAUTCA € MCHOJb30BAHHEM MeT0Ja AKTHBHOIO O0YYeHHsl «IrpynnoBasi
KOHCYJIbTAIHUD).

3anamue 4. CpaBHeHue 0eCKOHEYHO MaJibiX. HempephIBHOCTh M TOYKH pa3pbiBa (2
yaca). 3aHATUE NPOBOJUTCA € MCHOJb30BAHHMEM MeET0Ja AKTHBHOIO 00Yy4YeHUs:
«TpyHnoBasi KOHCYJIbTAUMS».

3anamue 5. llpousBonHbie 53neMeHTapHbIX (QyHkumid. Tabnuua MpPOU3BOIHBIX.
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Kacarenbnas u HopManb K rpaduky ¢yskiuu. [lpumenenune muddepeniana B
NPUOJIMKEHHBIX BBIYMCICHUSIX (2 yaca). 3aHATHE MPOBOJUTCA € MCHOJb30BAHHEM
MeTO0/1a AKTHBHOTI0 00YUYEeHUSsI «KTPYNNOBasi KOHCYIbTAIU».

3anamue 6. [lpon3BoaHas cinoxHoil ¢pyHkuuu. Jlorapupmuyeckas npousBogHas. (2
yaca). 3aHATHE MPOBOJIUTCS € MCHOJb30BAHHEM MeETOAa AKTHUBHOIO O0y4eHHsI
«TPyNNoBasi KOHCYJIbTALMS.

3anamue 7. IlpousBoaHas GyHKIMM 33JJaHHON HESBHO U MapaMeTpuyecku(2 vaca).
3aHATHE TPOBOAUTCS € MCHOJH30BAHHEM MeETOAa AKTUBHOIO O0OYy4YeHUsi
«TpyHnoBasi KOHCYJIbTAMS».

3anamue 8. KontpoapHas padoTa 1o mpou3BOHBIM (2 yaca).

3anamue 9. Teopempl Pomra, Komm, Jlarpanxa. IlpaBunmo Jlonurans

(HeompeeIeHHOCTH BHa 5), CTENEHHbBIE HEOIpeaeaeHHOCTH 07, «°, 1°.001as cxema

UCCIIEJOBaHMs U MOCTpoeHUs rpaduka pyHkuuu (2 yaca). 3aHsATHE NPOBOJUTCS C
HCIOJIb30BAHMEM METO0/1a AKTUBHOTO 00y4eHHUsI «KTPYNIOBasi KOHCYJIbTAIUS».
Cemectp 11

3anamue 1. YactHble TpPOW3BOAHBIE (YHKIMH JABYX TMepeMeHHbIX. [lomHbii
muddepennman. [Iponszsoanas mo HampasieHuio. ['pagreHT (QyHKIUHU HECKOIbKUX
nepeMeHHbIX (2 Jaca).

3anamue 2. DxctpemyM (YHKIHHM JBYX IEPEMEHHBIX. 3aJadyd Ha OTHICKAHUE
HAaUMEHBIITUX U HauOOJIbIINX 3HAaUeHUN PyHKIIMM (2 "aca).

3anamue 3. Ilpocreiilie METOAbBl MHTEIPUPOBAHUSA: METOJ Pa3JIOKEHHUs, 3aMEHbI
NEPEMEHHOT0, HHTETPUPOBAHMS MO YacTsAM (2 yaca).

3anamue 4. VIHTerpupoBaHHME BBIPRKECHHUH, COAEpXkAlLUX B 3HaAMEHaTele
KBaJpaTHBII TpexwieH (2 4Jaca). 3aHATHE MPOBOAMUTCS € MCIOJIb30BAHUEM METOAA
AKTHBHOI0 00y4eHHsl «KTPYNIOBAasi KOHCYJIbTAIUS».

3anamue 5. VaTerpupoBanne ApoOHO-pallMOHATIBHBIX BeIpaXKeHUH (2 yaca).
3anamue 6. lnterpupoBanue TpUuroHoMeTpudeckux pynkuuii (2 gaca).

3anamue 7. BbluuclieHWE ~ ONpPENEIEHHBIX  MHTErPajJoB €  IOMOUIBbIO
HEOIIpE/ICJICHHBIX. 3aMEHa I[EPEMEHHOM U HHTEIpUpPOBAaHUME II0 4YacTsIM B

Omnpe/ieIecHHOM HHTerpaiie (2 yaca). 3aHSTHUE NPOBOJUTCA € HCHOJb30BAHHEM
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MeTO0/1a AKTHBHOI0 00YUYeHUsI «KTPYNINOBasi KOHCYJIbTAUY.

3anamue 8. HecoOcTBeHHBIE wHHTErpainbl (2 dYaca). 3aHITHE MPOBOJUTCS C
HCIO0JIb30BAHMEM METOAA AKTUBHOI0 00y4eHHs «IPYNIOBAasi KOHCYJIbTALHUD).
3anamue 9. T'eomeTpuueckre | (PU3NYECKHE MPUIIOKEHUS OINPEACICHHOTO
uHTerpana (2 yaca). 3aHsATHE MPOBOAMUTCS € MCHOJb30BAHHEM MeETO/JAa AKTHBHOIO
00y4YeHHsI «KTPpyNIoBasi KOHCYJIbTALMS».

Cemectp 111

3anamue 1. Jlnpdepenunanbabie ypaBHeHHs | mopsiaka U METONbI UX perieHus (2
yaca). 3aHATHE MPOBOAUTCS € MCHOJb30BAHHEM MeTO0Ja AKTHUBHOIO 00y4YeHUsi
«TPYNNOBasi KOHCYJIbTAMSD).

3anamue 2. JlupdepeHunanbHble ypaBHEHUS BBICHIMX MOPSAKOB M METOABI MX
pemeHust (2 yaca). 3aHSITHE MPOBOAMUTCS € HCIMOJb30BAHHEM METOAA AKTHBHOIO
00y4eHHUs] «KTPYNINOBasi KOHCYJIbTAIUS».

3anamue 3. Jluneitnble oqHOpoaHbIe AU depenunanbabie ypasHeHus Il mopsaka c
MOCTOSTHHBIMU K03 durieHTamu (2 qaca).

3anamue 4. Jluneitnbie HeoqHOpOAHBIE MU Pepenmanbubie ypaBHeHus 11 mopsaka
C IOCTOSTHHBIMU K03 durineHTamu (2 vaca).

3anamue 5. Meton Bapualuu MPOU3BOJBHBIX MOCTOSHHBIX PELICHHS JHUHEHHbIC
HEOJTHOPOAHBIX Au(depeHInaIbHbIX YpaBHEeHHH (2 yaca).

3anamue 6. Cuctembl JUHEHHBIX AuddepeHmanbHbiX ypaBHeHuil | mopsiaka (2
yaca).

3anamue 7. KontponwsHas paboTa o nuddepeHiaibHbIM YpaBHEHUAM (2 yaca).
3anamue 8. HenocpencTBeHHOE BBIYUCICHUE CYMMBI psiia. ['eomeTpruueckuii psi.
3anamue 9. JlocTarouyHble MNPU3HAKKA CXOJUMOCTH PSJIOB C IOJIOKHUTEIbHBIMU
yjieHamu (2 4Jaca).

3anamue 10. 3naxouepenyroruecs psapl. Teopema JleitOruma. AOcomroTHas u
YCJIOBHas CXOAUMOCTS (2 yaca).

3anamue 11. Ctenennsbie psaasl. Psg Teitnopa (2 vaca).

3anamue 12. llpumeHeHue panoB (2 wuyaca). 3aHATHE MPOBOIAUTCA C

HCIT0Jb30BaAaHHEM METOdA aAKTUBHOI'O Oﬁy‘ICHl/Iﬂ «IrpynmoBasg KOHCYJbTalnus».
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3anamue 13. KontponbHas paboTa Mo psjiam.

3anamue 14. BblunciieHue JBOMHOIO HWHTErpana B JEKapTOBBIX KOOpAWHATAaX.
[Ipumenenue (2 yaca).

3anamue 15. BpruucieHue JBOIHOIO HHTETpaia B MOJIAPHBIX KOOpAKUHATaX (2 yaca).
3anamue 16. BorunciieHne KpUBOJMHENHBIX HHTErpasioB | poxa. [Ipumenenue.
3anamue 17. BerunciieHne KpUBOJMHENHBIX HHTETpaJIoB 2 poaa. [Ipumenenue.

3anamue 18. O630pHOE 3aHATHE.

III. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIIUXCA
Y4eOHo-MeToANYECKOE 00ECIIeUeHUE CaMOCTOSITENIbHOM paboThl 00YyJarOIIUXCS
10 JMCIUILTNHE «MaTtemaTrnueckuid aHamu3» rnpeacrasieHo B [Ipunoxenun 1. OHO
COJICPXKHT: TUTaH-TPA(HK BBHITIOJHEHUSI CAMOCTOSITEILHOW Pa0OThI MO AMCIUILINHE, B
TOM YHCJIe TMPUMEPHBbIE HOPMBI BPEMEHHU Ha BBHIMOJHEHUE MO KAXKIOMY 3aJlaHHIO;
XapaKTePUCTUKY 3aJaHuil UIS  CaMOCTOSITENIbHOM paboThl  oOydaromuxcs WU
METOAMYECKUE PEKOMEHIAINH T10 VX BBIMOJIHEHUIO; TPEOOBAHUS K MPEICTABICHHUIO U

0(OPMJIICHUIO PE3YJIHTATOB CAMOCTOATENbHON pabOTHI.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

Ne Konrponupyembie Koppr 1 aTans! popMupoBaHus O1eHOYHBIE CPE/ICTBA - HANMEHOBAHHUE
m\i Pa3IeIbl/TeMBI KOMIICTEHIIUI
JUCTIATUTHHBI
Texymnii TIpomesxxyTounas
KOHTPOJIb aTTeCTalus
1. BBenenue B marema- CrnocoOHOCTh K a0CTPAaKTHOMY 1. Pemenue 3agau no usyyaemoil reme
TUYECKHUN aHaJH3. MBIIIUICHUIO, aHAIN3Y, CHHTE3Y Ha TPAKTHYECKUX 3aHATHAX;
(OK-1); 2. JleTyuwii yCTHBIH WM TUCHMEHHBIN
(ocennuit cemectpl Kypca) OTIPOC CTYACHTOB BO BpeMsI JICKITUH 110

H3y4aeMOMy MaTepuaiy;

3. TeopeTnyeckue TUKTAHTHI;

4. IanuBuyanbHbIe JOMAIIHUE
3J1aHUS;

5. Konmnoksuym

2. Ipenen u CrnocobHocte Kk  abcrpaktHoMmy | 1. Pemenue 3amay mo nzydaemoit reme
HENpepbIBHOCTD MBIIIICHUIO,  AHAIM3y, CHHTE3Y | Ha MPAKTUYCCKHUX 3aHATHSX;
byHKIMN (OK-1); 2. JleTyuuil yCTHBIA WM MUCHbMEHHBIH
JIeUCTBUTENBHOU (ocennuii cemectpl Kypca) OIPOC CTYAEHTOB BO BPEMS JIEKIIUHU T10
MIEPEMEHHOM. H3y4yaeMOMy MaTepuaiy;

3. Teopernueckue TUKTAHTHL,
4. apnBuayanbHbIe JOMAITHHIE
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3J1aHUS;
5. Konnoksuym

JuddepenunansHoe
nucuucieHue QyHK- IUU
OJIHOM mepeMeH-HOI

CrnocoOHOCTh K a0CTPAaKTHOMY
MBIIIICHUIO, aHAIN3Y, CHHTE3Y
(OK- 1);

(ocennuit cemectpl kypca)

1. Pewuenue 3aa4 no uzy4yaeMon reme
HA MPaKTUYECKUX 3aHATHSAX;

2. Jleryuuil yCTHBIA WM MUCbMEHHBII
ONpOC CTYAECHTOB BO BpeMsl JIEKIUH MO
HN3yd9aeMOMy MaTepHany;

3. Teopernueckue TUKTAHTHL,

4. InnnBuayanbHbIE JOMAITHIE
3panus, PI'3;

5. KomnokBuym

6.KoHTposapHas padoTa.

Jnbdepennuansnoe CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
UCYUCIICHUE (PYHKIUI MBIIUICHUIO,  aHAIM3Yy, CHHTE3y | HA MPAKTHYCCKUX 3aHATHAX;
HECKOJIBKUX (OK-1); 2. Jleryuuil yCTHBIA WM MUCbMEHHBII
MEePEMEHHBIX (BecenHmii cemectp 1 Kypca) ONpOC CTYAECHTOB BO BpeMsl JIEKIUH MO
H3y4acMOMY MaTepHay;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3IAHMIS;
5. KonnokBuym
Heomnpenenennsiii 1. Pemenue 3ama4 o uzy4aeMoi teme
HHTETpaI CrnocoOHOCTh K aOCTpakTHOMY | Ha MPaKTHYECKUX 3aHATHIX;
MBIIIJICHUIO,  aHamu3y, CHHTE3Y | 2. JIeTyduid yCTHBIH WM MTUChMEHHBIN
(OK- 1); (Becennmit cemectp 1 | ompoc CTYAEHTOB BO BpeMs JICKIIUH I10
Kypca) H3y4acMOMY MaTepHay;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3IIAHMS,
5. Konnoksuym
OrnpeneneHHbINH CrnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
HHTETpaI, MBIIIUICHUIO, ~ aHANM3y, CHHTE3y | Ha MPAKTHYECKUX 3aHATHAX;
HeCOOCTBEHHBIC (OK-1); 2. JleTyuwii yCTHBIN WM TUCHMEHHBIN
HHTETPaIbI (Becennwmii cemectp 1 Kypca) OTIPOC CTYACHTOB BO BpeMsI JICKITHH O
H3ydaeMOMy MaTepHany;
3. Teopernueckue TUKTAHTHL,
4. nnuBuayanbHble JOMaITHUE
3IIAHS,
5. Konnoksuym
Juddepenunansueie CrnocobHocte Kk  abcrpaktHoMmy | 1. Pemenue 3aga4 no nzyyaemon reme
ypaBHCHHS MBIIUICHUIO, ~ aHAIHW3y, CHHTE3y | HA MPAKTHYCCKUX 3aHATHSAX;

(OK-1);
(3 cemectp)

2. JleTyuwii yCTHBIN WIH TUCHMEHHBIN
OTIPOC CTYAEHTOB BO BPEMs JICKIUH T10
N3y4yaeMOMy MaTepuaiy;

3. Teopernueckue TUKTAHTEI;

4. NaguBuayanbHbEIE JOMAIIHUC
3JaHUS;

5. Konnoksuym

6.KonTpospHas pabora

Kparuslie narerpanst

CrocoOHOCTE K abCTpakTHOMY
MBIIUICHHIO, ~ aHaJHu3y, CHHTE3Y
(OK-1);
(3 cemectp)

1. Pewienue 3amay no uzy4aeMon reme
Ha NPaKTHYECKUX 3aHATHUIX;

2. JleTyuuil yCTHBINA UM MUCHbMEHHBII
OMpOC CTYAECHTOB BO BpeMs JEKIUH MO
HM3y4aeMOMy MaTepHay;

3. Teoperuueckue TUKTAHTHL,

4. anuBuayanbHbIe JOMAITHIE
3[IAHMIS;

5. KonnokBuym
6.OK3aMEHHAITMOHHBIE BOIIPOCHI
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9. Psinbt CrocobHocTh Kk abctpaktHOMy | 1. Perienue 3amad mo uzyyaemoii reme
MBIIIICHUIO,  AHAIM3y, CHHTE3Y | Ha MPAKTUYECKHUX 3aHATHSX;

(OK-1); 2. JleTyuuil yCTHBIA WM MUCHbMEHHBII
(3 cemectp) OIIPOC CTYAEHTOB BO BPEMs JICKIUH T10
n3y4yaeMoMy MaTepuaiy;

3. TeopeTuueckue TUKTAHTHI;

4. nnnBuayanbHbIE JOMAITHIE
3[IAHMIS;

5 KommokBuym.

Tumnossie KOHTPOJIbHBIC 3aJaHus, I/II[3, BOITPOCHI K KOJJIOKBUYMY, 9K3aMCHAIIMOHHEBIC
BOIIPOCHI, O6paBI_ILI oueToB IMPEACTAaBJICHBI B pa3aciiax «KOHTpOJ'IBHO-I/IBMCpI/ITCJ'IB-

HbIE MaTepuaibl» U «MaTepuanisl sl CaMOCTOSITENIEHOM PabOThI CTYIEHTOBY

V. YYEBHO-METOANYECKOE OBECIHEYEHHUE JUCHUIIVINHBI

OcHoBHas quTEparypa:

1. Beicmras matematnka: Yueonuk / JI.T. Sumenés. - M.: U1 PUOP: HUIL]
Nudpa-M, 2013. - 752 c.: 60x90 1/16. - (Bricuiee oOpazoanue; bakanaspuar).
(meperuiet) ISBN 978-5-369-01032-7 - Pexxum noctyna :
http://znanium.com/catalog/product/344777

http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-344777 &theme=FEFU

2.MlunuBUIyalibHbIC 3a/1aHUs 110 BhICIIEH MaTteMatuke. Yacts 1. JIunelinas u
BEKTOpHas anredpa. AHanutuueckas reomerpus. Juddepennmansaoe
ucyucieHne PyHKIUI OTHOM TIepeMEeHHOU [ DNIEeKTPOHHBIN pecypc]: yaeOHoe
nocobue/ A.Il. PaOymiko [u ap.].— DIEKTPOH.TEKCTOBBIEC TaHHbIE.— MUHCK:
Breiuiimias mkona, 2013.— 304 c.— Pexum nocrtyna:
http://www.iprbookshop.ru/20266.html.—

OBC «IPRbooks»

http://lib.dvfu.ru:8080/1ib/item?1d=IPRbooks:IPRbooks-20266 &theme=FEFU

3.MuauBuyanpHble 3alaHusl 10 Bbiclield matemartuke. Yacts 2. KomriekcHbie
yucia. HeompeneneHHsle U onpeseraeHHble MHTerpaibl. OYyHKIIMU HECKOJBbKUX
nepeMeHHbIX. OObIKHOBEHHBIE U] depeHnalbHbIe YpaBHEHUS [DIEKTPOHHBIN
pecypc]: yuebHoe mocodbue/ A.Il. Psabymko [u ap.].— ODJIEKTPOH.TEKCTOBbBIC
naHHble.— MuHck: Bpiubiimas mkoma, 2014.— 397 c.— Pexum pocryna:
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http://www.iprbookshop.ru/35481.html.

9BC «IPRbooks»

http://lib.dvfu.ru:8080/1lib/item?id=IPRbooks:IPRbooks-3548 1 &theme=FEFU

4 InauBuayanbHble 3a0aHus 1o Beiciield Maremartuke. Yacte 3. Psaasl. KpatHbie
Y KPUBOJIMHEMHBIE UHTErPaJIbl. DJIEMEHTHI TEOPUH MOJIs [ DIEKTPOHHBIA pecypc]:
yuebHoe mocobue/ A.Il. Pabymko [ np.].— DNEeKTpOH.TEKCTOBbIE IaHHbIC.—
MuHCK: Brrmmiimras IIIKOJIa, 2013.— 367 c— Pexum
nocryna:http:// www.iprbookshop.ru/20211.html

9BC «IPRbooks»

http://lib.dvfu.ru:8080/1lib/item?id=IPRbooks:IPRbooks-20211&theme=FEFU

JlonoJiHUTeIbHASL M CIIPABOYHAS JINTepaTypa:

1.Bricmasg matremaTtuka: Yueonuk / [llumaues B.C. - M.:HUILl UH®PA-M, 2015.
- 479 c.: 60x90 1/16 (ITepemnér 7bL) ISBN 978-5-16-010072-2 - Pexxum
JOCTYTIA:

http://znanium.com/catalog/product/4697270

http://lib.dvfu.ru:8080/lib/item?id=Znanium:Znanium-469720&theme=FEFU

2. Jlyary K.H., MakapoB E.B. Briciias maremaruka. PykoBOJCTBO K penIEHUIO

3agad. Y. 1. MockBa: ®usmaraur, 2014. 216 c.
http://znanium.com/catalog.php?bookinfo=854317

http://lib.dvfu.ru:8080/lib/item?1d=Znanium:Znanium-
854317 &theme=FEFU

3. Briciras marematuka. PykoBoacTtBo k pemenuto 3amad. Y. 2: YuebGHoe
nocodbue / Jlyury K.H., Makapos E.B., - 2-¢ uza. - M.:®OU3MATJIUT, 2015. -
384 c.: ISBN 978-5-9221-1603-9 - Pexum JIOCTYIIA:

http://znanium.com/catalog/product/854393
http://lib.dvfu.ru:8080/lib/item?1id=Znanium:Znanium-854393 &theme=FEFU

Internet-pecypcsbi:

1. Znanium.com — 3JICKTpOHHO-6I/I6JII/IOTC‘{Ha}I CUCTEMA, COACPIKUT IIOJIHBIC

TEKCThl Y4Y€OHMKOB M YYEOHBIX MOCOOMM, BXOASIIMX B CIHUCKH OCHOBHOM U
JOTIOJTHUTEIBHOM TUTEPATYPHI.
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2. http://mathportal.net/ — oGpazoBaTeNbHBIN MaTEMAaTUUYECKUN CAalT CO3/1aH JIJIs

TIOMOIIH CTYACHTaM, JKEJIAIOINM CaMOCTOSTENILHO U3y4aTh U CAaBaTh
9K3aMEHBI 110 BBICIIEH MaTeMaTHUKe
3. http://window.edu.ru — Poccuiickoe o6pa3oBanue. OenepaibHblil mopTas.

4. http://stu.sernam.ru/ — HayuHast OMOIMOTEKA CITYKHUT JJIsI TOJTYYSHUSI OBICTPOTO

¥ yI0OHOTO TOCTyMa K HHGOPMAIlMU €CTECTBEHHOHAYYHBIX U3AaHUN

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIVIMHBI

Ha wsydenue aucummuimubel otBoauTca 144 yaca aynuTtopHbix 3aHsaTuid, 180
4acoOB HAa CaMOCTOSITENIbHYIO padoTy, U3 HUX 63 Ha MOArOTOBKY K dSKk3ameHy. Ha
JEKIUAX TpernoaaBareib OOBSCHSAET TEOPETHUECKH marepuan. BBOIUT OCHOBHBIE
HOHSTHS, ONPEJIEIICHUs, CBOMCTBA, (OPMYJIUPYET U JOKa3bIBaeT TeopeMsl. IIpuBoaur
npuMepsl. lIpenomaBarens moaaepKUBaeT HENPEPBIBHBIA KOHTAKT C AyJIUTOPHEH,
OTBEYAET HAa BOZHUKAIOIINE Y CTYAEHTOB BOIIPOCHI.

Ha mpakThueckux 3aHATHSAX IPENOAABaTeNb CHAadajla KpPaTKO ONpaIlvBaeT
CTYJIEHTOB 10 TEOPHHU, 3aT€M MOAPOOHO pelIaeT MPUMEPHI MO MPOHACHHON Teme,
B3aUMOJICUCTBYs C YUYCHUKAMU.

Bo Bropoii wactTm 3aHATHS  CTyIEHTaM  Ipexajaraercsi  paboTaThb
CaMOCTOSITEJIbHO, BBINIOJHSSA 3adaHus 1o TeMe. llpenopaBaTens KOHTPOJIMPYET
paboTy CTYIEHTOB, OTBEYAET HA BO3HUKAIOLIME BOIIPOCHI, MOACKA3bIBAET X0/ U METOJ
peleHns, 3aTEM BbIJACT NHINBUAYAJIBHOE TOMAILIHEE 3aJaHuE.

Ilocne momydeHMst 3agaHus, CTYACHTY PEKOMEHIYETCS B 3TOT XK€  JEHb
IIPUCTYIIUTH K €0 BBIIOJHEHUIO.

B ciywyae 3arpynHEHHs NpHU BBIIOTHEHUM JOMAIIHErO 33JaHUsl CTYAEHTY
PEKOMEHIIyeTCsl IIOBTOPHO IPOYUTATh JIEKLHIO, IMPOCMOTPETH IPAKTHKYM C
pa3oOpaHHBIMU  MpPUMEpPaMH, WIHM TNPUNATH HA  EXKCHENCIbHYI0 IJIAHOBYIO
KOHCYJIBTALIMIO Y BBIIIOJHUTD 3aJaHUE C IIOMOLIBIO MPENO1aBaTENs.

Ilocne BBIOJIHEHMs 3aJaHMsl  CTYACHT OTAAET €ro Ha  INPOBEPKY
npenoaaBarento. PaGota mpoBepseTcs B TedeHwe 2-3 JHEH W B Ciydae
HEOO0XOJMMOCTHU C COOTBETCTBYIOLIMMH YKa3aHUSIMHU BO3BPAILAETCS HA JOPAOOTKY.

Pabora 3auMTHIBacTCS TOJBKO B TOM CIy4dac, Koraga BCC 3aJadyu PCIICHBI
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IIPaBUJIBHO.

B nHauane cemecTpa [Uisi IPOBEAEHUS TEKYIIEW CaMOCTOSITEIbHOW padoThI,
IOATOTOBKM K KOJUIOKBHUYMY, 3K3aMEHaM CTapocTaM TIpPYII OTIPABISIOTCS 10
JIEKTPOHHOM II0YTE€ IIEPEUYEHb BOIPOCOB K KOJUIOKBHUYMY, 3a4€Ty U 3K3aMEHAM.
3ateM CTapOCThI OTIIPABIISIIOT BCE 3TU (ailyibl BCEM UJI€HAM TPYIIIIBL.

K »53Kk3aMeHy CTyZeHT [OIyCKaeTcss TOJIBKO B Clly4ae BBINIOJHEHHS BCEX
UHAMBUIYAIbHbIX JOMAIHUX 33JaHUN, KOHTPOJBbHOM pabOTBl M OTBETa Ha
KOJUIOKBUYME, KAK MUHUMYM Ha YJIOBJIETBOPUTEIBHYIO OLICHKY.

[lonroroBKky K 9K3aMeHy YJIOOHO OCYLIECTBJIATH IO TEMaM, KOTOpPbIE
IIPENOaBaTelb BbIACIACT BO BpeMs uTeHus Jekuuid. Hanpumep, mo mnepsomy
cemecTpy TeMa | «BBenenrue B MaTeMaTH4eCKUM aHAIIA3Y.

Pexomennyercs  Bce OIpEACIICHHs IEPEHOCUTb B OTACIBHYIO TETPalb
(MaHIIeT) ¥ 3ay4uMBaTh WX HAW3yCTh. 3aT€M BHOCUTH B IUIAHIIET (HOPMYIHPOBKU
TeopeM, POopMyJIbl U 3ayunBaTh UX. [[pOBOAUTH MOKA3aTENHCTBA TEOPEM.

AnanornuHo npopabatsiBaercs TeMa 2 «lIpenen u HenpepbIBHOCTh (PYHKIMU
NEHCTBUTENBbHON MepeMeHoi» u T.4. IlpomryaupoBaB, Takum 00pa3oM, BCE TEMBI,
CTYZIEHT CBOJUT BECh MATEpHUaJl B €IUHOE LIEJIOC, YCTAHABIMBAs CBSI3M MEKIY €ro
yacTsamu. Harpumep, noHatue npeaena BBOJUTCS Ha MEPBOM JIEKUUHU B TeMe 1, 3aTemM

UCITOJIB3YETCS Ha BCEX JIEKLMSIX MIPU U3YUEHUH TeM 2,3 4.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI
OcBoeHne AUCIUIUIMHBI TPOU3BOAMTCS Ha 0a3e Y4YEOHBIX ayIUTOPUM
Nuxeneprnoit mkonel JIBOY yueOHoro koprmyca E mo ampecy: m. Asikc, kamiryc
JIBOY, kopnyc E. Ayautopun ocHaiieHbl COBPEMEHHBIM 000pYy10BaHUEM:
MynbsTUMEIUHHASA Ay IUTOPUS:
[TpoexTtop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 c 1. mpuBOAOM; KpeIUICHHE
HacteHHo-noronouHoe Elpro Large Electrol Projecta; mpodeccuonanpnas XKK-

maneab 47", 500 Kn/m2, Full HD M4716CCBA LG; noacucreMa BUJIEOMCTOUYHHKOB
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nokymeHT-kamepa CP355AF  Avervision; mojcucreMa  BUICOKOMMYTAIIWH;
MOJICUCTEMA AYJIMOKOMMYTAllMd M 3BYKOYCWJICHMS; IOJICUCTEMAa WHTEPAKTUBHOIO
ynpasienus; 6ecripoBogubie JIBC obecniedensr cuctemoii Ha 6a3e TOYEK J0CTyma
802.11a/b/g/n 2x2 MIMO(2SS).

IlepenBM>KHOM TOCKOM, NPENHA3HAYECHHOW IUI HAIIMCAHUs TEKCTOB MapKepoM

Hn MCJIOM.
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Ipunoxenue I

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAITAN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUS
«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTED)
(ABDY)

IIKOJIA TYMAHUTAPHBIX HAYK

YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYUAIOHINXCSL
no JucuumiInge «MarteMaTHYeCKHH aHAJIHU3»

Crnenuansnocts 20.05.01 Io:xapuas 6e30macHOCTb
Criermamzarus «l IpodunakTika 1 TyIeHue NpUpoIHBIX TOKAPOB»
®opMa NOATOTOBKH OYHAS

BaaauBocTok
2014

24



ILinan-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHOI padoThl MO TUCHUIINHE

IIpumepHbIe
Hara/cpoxkn punvep
Ne . HOPMBI dopma
BbITIOJI- Buja camocTosiTeibHOM padoThI
n/n BpeMEHH Ha KOHTPOJIA
HEeHHs
BbITNIOJIHEHH €
Cemectp I
BxoaHoii TecT 1o 351eMEHTapHON
1 (1-2) nenens g P 2 IIpoBepka Tecta
MaTeMaTuKe
Brmonnenune UJI3 no teme [Tpuem n
2 | (2-4) Hemens A 4 P
«IIpenensi» 3allUTa 3a1aHUS
Bemonnenune U3 no teme «I, 11 [Tpuem n
3 (4-6) nenenst A ’ 2 P
3aMeyvaTeNbHbIE PeIeIIbh) 3allUTa 3a1aHUS
Beimonnenue PI'3 o teme -
4 (6-8) nemenst | «HenpepbIBHOCTh PyHKLIUU U 4 P
3allUTa 3a1aHUS
TOYKH pa3pbiBa, CPAaBHEHHE O/M»
Brmonuaenue M3 mo teme
«OcHOBHBIE MpaBuUiIa
nudepeHIpoBaHus [Ipuem u
5 | (8-10) nemens bdepenumpo ’ 4 P
reOMETPUYECKUN CMBICT 3aIuTa 3aaHus
npousBoHou. [IponsBoanas
CIIOKHOHM (hYHKITMH
[ToaroroBka Kk KOHTPOJIBHOU
(10-12) A P Onpoc Ha
6 pabore o Teme «IIponsBomHas», 4
Heaens . KOJJIOKBUYME
u3yueHne 6a30BOM JIUTEpPaTypHI.
IIpoBepka
(12-14) Kontposbnas paboTta mo teme: POBEpKa |
2 KOHTPOJIbHOU
Helels «IIponsBonHbIE).
paboThl
Brmmonnenue PI'3 no teme
(12-14) [Ipuem n
7 «IlonHoe uccnenoBanue QyHKIHNH, 4
Heaens 3aIuTa 3aaHus
MOCTpOeHUe Tpadukay
[ToaroroBka K KOJUIOKBUYMY 10
2 (15-18) TeMe «BBeeHne B aHaIH3. 10 Ompoc Ha
HEeJes [Ipoun3BoIHbIE U UX MIPUIIOKEHUSD, KOJUIOKBUYME
n3y4yeHue 0a30Boii JUTEPATYPhI.
[ToaroroBka k 3K3amMeHy, U3yUeHUE
SuBapb Z
9 KOHCIIEKTOB 1 6a30BOi 36 DKk3amMeH
HOBOTO rojia
JIUTEPATYPHI.
Cemectp 11
Brimmonnenue MJI3 mo teme
IlepBas — «OKcTpeMyM GYHKIMHU 2-X Mouen 1
1 BTOpas MIEPEMEHHBIX, OTHICKaHUE 6 P
3aIuTa 3aaHUs
HEeJest HauOOJBIIETO0 U HAUMEHBIIIETO
3HAYCHHUH (PYHKITUN»
Brmmonnenue MJI3 mo teme
IIpuem n
2 (2-4) nenens «TabnuyHbIe UHTETPANIBI, METOT 6
3aIuTa 3aaHus
WHTETPUPOBAHUS 110 YACTSIM
Brimonnenune /I3 no teme [Ipuem n
3| (4-6) nexens A 10 p

«HTerppoBanue APOOHO-

3aluTa 3agaHus
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paIMoHAaTbHBIX,
TPUTOHOMETPHUECKUX U
HEKOTOPBIX UPPAIIMIOHATHLHBIX
byHKIHI

Brimonnenune UJI3 no teme [Ipuem n
4 | (6-8) nenens A 10 p
«OnpeneneHHbId HHTETPAID» 3aIuTa 3aJaHUs
Brimonnenune UJI3 no teme [Ipuem n
5 | (8-10) Hemens A 8 p
«HecoOcTBeHHBIN HHTETpa» 3aIuTa 3aJaHUs
Brimonnenue PI'3 no teme
6 (10-12) «"eomeTpruueckue u GU3NIECKUE 10 [Tpuem u
Heens MPHUIOKEHUS OTPECIIEHHOTO 3aIuTa 3aJaHus
UHTErpana»
[ToaroroBka K KOJJIOKBUYMY IO
teMe «HeonpeneneHHplil HHTErpas.
(13-16) pex P Ormpoc Ha
7 OmnpeneneHHblil HHTETPall, €ET0 22
Heens . KOJUIOKBHUYME
MPUIIOKEHUS», U3yUeHHe 0a30BOi
JUTEPATYPHI.
[TonroroBka k 3aueTy, U3y4eHUE
(15-18) o
8 KOHCIIEKTOB 1 0a30BOA 3auer
Heens
JIUTEPATYPHI.
Cemectp 111
Brimonnenue NJI3 mo teme
1 (1-3) menens | «duddepenunansupie ypaBHeHHS | 1 Hpuem u
3aIuTa 3a1aHus
TOPSITIKA»
Brimmonnenue MJI3 mo teme
) (4-6) nenens «uddepennmanbabie ypaBHEHUS 1 [Ipuem u
BBICILIUX MOPSIIKOB U JIMHEWHBIE 3aIuTa 3aaHUs
HeogHopoansle JIY Il mopsiaka»
[ToaroToBka Kk KOHTPOJIBLHOU
paboTte mo Teme Omboc Ha
3 (7-9) nenens «Auddepennmansabie 2 p
. KOJUTOKBHUYME
ypaBHEHUS», H3yueHne 0a30Boit
JIUTEPATYPHI.
(10-12) KonrponsHas paborta no teme: IIposepka
4 Hexens «Iuddepennumansabie 2 KOHTPOJIbHON
YPaBHEHHUSD. paboThl
5 (12-14) Brmonnenune UJI3 mo teme 1 [Tpuem u
HEemeNs «Psap» 3aIuTa 3aJaHus
6 (14-16) Brmonnenune UJI3 mo teme ) [Tpuem u
Henens «JIBOMHOW HHTETpAI» 3allyTa 3aJaHusl
DK3aMeH
5 (15-18) [TonroroBka k sK3aMeHy, U3yUYECHUE 27
Heens KOHCIIEKTOB 1 0a30BOU TUTEPATYyPHI
Hroro 180

MaTepI/IaJIBI 1A CaMOCTOSTEIILHOM pa6OTBI CTYACHTOB IOATOTOBJICHBI B BHUC

WHIUBUAYAJIBHBIX JIOMAIHUX 3aJaHUM 1O Kaxkaou TeMe (oOpasmbl TumoBbix M3

MIPEICTABIICHBI B pa3jaenie «Marepuaisl Jjisi CAaMOCTOSITEIBHONU pabOThI CTYIEHTOBY),

PI'3. Pabota cmaercs mpemojaBaTelll0 HAa MPOBEPKY M BbIAAeTCS uepe3 2-3 THS.
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Kputepuu oOueHKH: CTyA€HT MOJy4yaeT MaKCUMaJbHBIM Oami, ecau paboTa
BbINIOJIHEHa 0e3 omubok u o¢dopmiieHa B COOTBETCTBUU C TpeOOBaHUAMHU
npenonaBarens. [Ipu Hanwmumm ommMOOK yKa3bIBaeTCS cama OIMMOKa U CPEeACTBa IS
ee ycrpaHeHusi. Ilocne dero pabora Bo3Bpamaercs st nopabotku. Pabora He
3aYMTHIBAETCS JIO TEX TOP, MMOKA BCE 3a/1aHus HE OyIyT BBITIOJIHEHBI TPaBUILHO. [Ipu
3aTpyaHeHUH BbIMONMHEHUS M]3 cTylIeHT BBIMOIHSAET pabOTy Ha KOHCYJIBTAIUHU C
MOMOIIIBIO MPENoAaBaTENs.

Jlnst TiyGOKOTO HM3YyYeHHsS] TEOPETHYECKOTO Marepuaja W BBIPAOOTKH 3JIEMEHTOB
komrierenniun OK-1 oauH pa3 B ceMecTp MPOBOJUTCA KOJUIOKBUYM BO BHEYPOUYHOE
BpeMs. CIHCOK BOMPOCOB K KOJUIOKBUYMY MpuUBoAUTCS B [IpuiioxxeHuu 2.

[To maHHO¥W AMCIUTUTMHE aBTOPOM pa3pabOTaHbl METOMYECCKUE PEKOMEH TAINH:
1."Beiciias maTemaTtuka'- mporpaMma, METOJWYECKUE YKa3aHUsI U KOHTPOJIbHBIC
3alaHus JUIsl CTYJIEHTOB 2 Kypca TEXHMYECKUX CIEHHUAIBHOCTEN OYHOM M 3a0YHOMU
dbopm o0yuenus. BnagusocTok, u3a-so JIBDY, 2013.-40 c.

2. Kcenmzenko JI.C., I'yzeB M.A., MakapoB B.B., Makaposa H.B.Marematuueckue
METOJIbl CTPOUTENbHON reoTexHonornu. YuebHoe nocobue. Bnagusoctok, JABI'TY,
2003.220 ¢

3.Kcenmzenko JI.C. «TunoBoit pacuer nmo teme «Psnabi». Brnagusoctok, JIBI'TY,

2003.25¢
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[Tpunoxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAITAN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUS
«/lanbHeBOCTOYHBIN (eaepaibHbIil YHUBEPCUTED)
(ABDY)

IIKOJIA TYMAHUTAPHBIX HAYK

®OHJ/I OHEHOYHbLIX CPEJICTB
nmo JucuumiInge «MarteMaTHYeCKHH aHAJIHU3»

CnemmanbHocts 20.05.01 IHoxapHas 6e30macHOCTH
Cnemmamsarus «I IpodunakTrka u TyleH!e MPUPOAHBIX MOKAPOBY
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2014
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IMacomopr
(oHIa OLIECHOYHBIX CPEACTB
no aAucuumInHe «MareMaTH4eCKHHM aHAJIN3»

Kon u popmyamposxka Jrtanbl GopMHPOBAHHUA KOMIIETCHIMHU
KOMIIETCHIIMU
OCHOBHBIC TPUHLMIIBI, 3aKOHBI M KaTeropuu (uirocodckux
3HaeT 3HaHUI B 175 JIOTHYECKOH LIEJIOCTHOCTH u

OK-1 crocoOHOCTh K

TIOCJIEI0BATEILHOCTH
abCTpaKTHOMY MBIIUICHHIO,

pemate 3ajadu, TpeOylOIIME HaBBIKOB a0CTPaKTHOTO
aHaM3y, CHHTE3Y ymeer

MBIIUICHUS

BJIAJIEET METOJAMH aHAJII3a U CHHTE3A.

Ne Konrponupyembie Koppr 1 aTans! popmupoBaHus O1eHOYHBIE CPE/ICTBA - HAUMEHOBAHUE

m\i Ppa3aebl/TeMbI KOMIICTEHIIUI
JCLUIIIMHBI

Texymnii TIpomesxxyTounas
KOHTPOJIb aTTeCcTanus

1. BBenenue B marema- CrnocoOHOCTB K a0CTPaKTHOMY 1. Pemenne 3agau no uzyuaemoil reme

TUYECKHUN aHaJIH3. MBIIIUICHUIO, aHAJIN3Y, CHHTE3Y Ha TPAKTHYECKUX 3aHATHAX;
(OK-1); 2. JleTyuwii yCTHBIN WM TUCHMEHHBIN
(ocennuii cemectpl Kypca) OTIPOC CTYACHTOB BO BpEMsI JICKITUH 1O
H3yd9aeMOMy MaTepHany;
3. Teoperuueckue TUKTAHTHL,
4. IapnBuayanbHbIE JOMAITHIE
3[1aHUS;
5. Konnoksuym

2. Ipenen u CrnocobHocts kK abctpaktHoMy | 1. Pemenue 3ama4 mo nzydaemoit reme
HENpEepbIBHOCTD MBIIIICHUIO,  AHAIM3y, CHHTE3Y | Ha MPAKTUYCCKHUX 3aHATHSX;
byHKIMN (OK-1); 2. Jletyuuil yCTHBIA WM MUCHbMEHHBII
JIeHCTBUTEILHOM (ocennuii cemectpl Kypca) OIIPOC CTYAEHTOB BO BPEMs JICKIUH T10
MIEpEMEHHOIA. H3yd9aeMOMy MaTepHany;

3. Teoperuueckue TUKTAHTHI,

4. nnnBuayanbHbIE JOMAITHIE
3[IAHMIS;

5. KonnmokBuym

3. JuddepenunansHoe CrnocoOHOCTh K a0CTPaKTHOMY 1. Pemenue 3aiau o usy4aemoii teme
ucuuciaeHue QyHK- IUu MBIIIJICHUIO, aHAIN3Y, CHHTE3Y Ha MPaKTHYECKUX 3aHATUSX;

OJIHOM mepeMeH-HOI (OK-1); 2. Jletyumii yCTHBIN WM TUCHMEHHBIN

(ocennuit cemectpl Kypca) ONpOC CTYACHTOB BO BpeMs JIEKIUH MO

n3y4yaeMoMy MaTepuaiy;
3. TeopeTuueckue TUKTAHTHI;
4. IapnBuayanbHbIE JOMAITHIE
3panus, PI'3;
5. KonnokBuym
6.KoHTposapHas padoTa.

4, Jnddepennuansnoe CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
HcYHCIIeHUe (PyHKITHIA MBIIIUICHUIO, ~ aHANHW3y, CHHTE3y | Ha MPAKTHYCCKUX 3aHATHAX;
HECKOJIbKUX (OK-1); 2. JleTyuwii yCTHBIH WIH TUCHMEHHBIN
NepeMEHHbIX (BecenHmii cemectp 1 Kypca) OIIPOC CTYAEHTOB BO BPEMs JICKIUH T10

n3y4yaeMoMy Marepuaiy;
3. TeopeTuueckue QUKTAHTHI;
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4. nnuBuayanbHble JOMaILTHUE
3IIAHMS;
5. Konnoksuym
5. Heomnpenenennsrit 1. Pemenue 3agau no usyuaemoil reme
HHTErpanl CrocoOHOCTE K aOCTpakTHOMY | HA NMPAKTUUECKHX 3aHATHSX;
MBIIIUIEHUIO, ~ aHanu3y, CcuHTe3y | 2. JleTyuuil yCTHBINA WM MUCbMEHHBIH
(OK- 1); (Becennmii cemectp 1 | Ompoc CTyIEHTOB BO BpeMs JIEKIIHHU IO
Kypca) H3ydaeMOMy MaTepHany;
3. Teoperuueckue TUKTAHTHL,
4. annBuayanbHbIE JOMAITHIE
3[IAHMIS;
5. KonnokBuym
6. OnpeneneHHbIH CrnocobHocte kK  abctpaktHoMy | 1. Pemenue 3aiga4 o nzyyaemoi reme
UHTErpaI, MBIIUICHUIO, ~ aHAIM3Yy, CHHTE3y | HA MPAKTHYCCKUX 3aHATHSX;
HecoOCTBEHHBIC (OK-1); 2. Jleryuuil yCTHBIA WIN MUCHbMEHHBIH
HHTETpajbl (BecenHmii cemectp 1 Kypca) OIIPOC CTYAEHTOB BO BPEMs JIEKIUH T10
H3y4aecMOMY MaTepHuany;
3. TeopeTuueckue TUKTAHTHI;
4. annBuayanbHbIe JOMAITHIE
3/IAHMIS;
5. KomnokBuym
7. Jubdepennmansabie CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
ypaBHEHHS MBIIIUICHUIO,  aHANHW3y, CHHTE3y | Ha MPAKTHYCCKUX 3aHATHAX;
(OK-1); 2. JleTyuuil yCTHBIA WM MUCHbMEHHBII
(3 cemectp) ONpOC CTYAECHTOB BO BpeMsl JIEKIUH MO
H3y4acMOMY MaTepHay;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3IIAHS,
5. KonnokBuym
6.KoHTpoapHas pabora
8. Kpatabie nHTETpaTbI CrnocobHOCTh K abctpakTHOMy | 1. Pemenwue 3amad mo uzydaeMoit teme
MBIIIUICHUIO,  aHANHW3y, CHHTE3y | Ha MPAKTHYCCKUX 3aHATHAX;
(OK-1); 2. JleTy4uuii yCTHBIA WIIN TUCHMEHHBII
(3 cemectp) OTIPOC CTYACHTOB BO BpeMsI JICKIIHH IO
HN3yd9aeMOMy MaTepHaiy;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3IIAHMUS;
5. Konnoksuym
6.DK3aMeHHAIIMOHHBIE BONIPOCHI
9. Psinbt CrocobHocTh Kk abctpaktHOMy | 1. Perrenue 3amau mo uzyyaemoii reme
MBIIIUICHUIO, ~ aHANHW3y, CHHTE3y | Ha MPAKTHYECKUX 3aHATHAX;
(OK-1); 2. JleTyuwii yCTHBIH WM TUCHMEHHBIN
(3 cemectp) OTIPOC CTYACHTOB BO BpEMsI JICKITUH 110
H3ydaeMOMy MaTepHany;
3. Teopernueckue TUKTAHTHL,
4. annBuayanbHbIE JOMAITHIE
3IIAHS;
5 KonnokBuyM.
IlIkana oueHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIHI
Koa u Jtanbl GopMHPOBAHUSA
¢opmyauposk KOMIIeTeHIUH Kpurepuu Iloxa3aTean banubt

a
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KOMIIETCHIIMHA

CriocoGHOCTB K
abCTpaKTHOMY
MBIILUICHHUIO,
aHaIu3Yy,
CHHTE3Y
(OK-1);

OCHOBHEIE OnpenencHus U MOXKET | -CIIOCOOHOCTh 62 -74
NPHHIHITS, MPUBECTH CaMOCTOSTEIHHO
3AKOHEI u | bopMympoBKH HCTonB30BaTh
OCHOBHBIX TEOpEM U MaTeMaTHYeCKUil
3HaeT KaTerOpHH o N
OpMyJI anmapar, COAepIKAIIUHCs
. | dunocodcrux pMY par, siepkait
(moporoseIit . MaTeMaTH4ecKoro B JIHUTEepaType o
3HAHUH B HX
YPOBEHbB) . aHanM3a u 0061e00pa3oBaTebHEIM |
JIOTUYECKOH
CIIeLHAIIbHBIM
LETOCTHOCTH | e — mpn
HOCIIeIOBATENb pettierHH
HocTH npodeccHOHATBHBIX 3a/1a4
YMenue paboTarh - CIIOCOOHOCTH NPUMEHSTh | 74-84
CaMOCTOSATEINLHO, METO/Ibl MATEMaTHYECKOTO
pemast 381241 1 aHaiIM3a
pa3bupast KOHCTICKT TIPU pELICHUH
JIeKIUi, HHTEpHET- podecCHOHANBHBIX
peuath 3ajat, HCTOYHHUKHA 3a/1au4;
yMeeT Tpebyromue ’ ’
YMEHHE BBIYUCIIATH -CHOCOOHOCTH JIOTHYECKH
(IPOOBUHYT | HABBLIKOB
. npeebl, BEPHO BHICTPAUBATh
bIii) a0CTPaKTHOTO
IPOU3BOJHEIE, YCTHYIO ¥ TUCbMEHHYIO
MBIIUICHUS
UHTETpabl, pelaTh pedb, apryMEHTHPOBATh
1.y., TIPUMEHSTH PSIABI | BBIBOABI U PE3YJIbTATHI
IIPU pELICHUH HCCIIEJOBAHMSI.
npoQeCCHOHATBHBIX
3a1a4
Bnagenue meromamu -CIIOCOOHOCTh 85-100
MaTeMaTHYECKOT0aHall | CaMOCTOSITEILHOTO
W3a PELICHUS TUMOBBIX | M3yUYCHHUS JIUTEPATYPhI MO
3a1a4, HaBBIKAMH MaTeMaTHKe U ee
NPUMEHCHUS HPUII0KCHUSM;
MaTeMaTHYeCKHUX -CIOCOOHOCTb
3HaHUH IIPH U3YYCHUH | CAaMOCTOSTEIIHHO
CIIeLIHaTIbHON BBIOPATbh METOM PEIICHUS
JUTEPATYPHI U 3a1a9i 1 000CHOBATH €T0;
METOJlaMHU
Bazeer peleHnu CHOCOOHOCTB
N aHaiIM3a u
(BBICOKHIA) . npodeccroHaIbHBIX CaMOCTOSTENILHO PELIUTh
’ 3a1a4 3a7a4y ¥ TpaMOTHO
oopMUTE pereHne
3a1a4H;
-CIIOCOOHOCTH JIOTHYECKU
BEPHO BHICTPAUBATh
YCTHYIO ¥ HTUCbMEHHYIO
pedb, apryMEHTHPOBATh
BBIBOJIBI U PE3yJIbTAaThI
HCCIICIOBAHHSL.

IIkana usmMepeHus ypoBHs C(pOPMHUPOBAHHOCTH KOMIIETECHIIMHI

Uroroserii 6ani

1-61

62-74

75-84

85-100

31



OrneHka (mATHOAIIEHAS TITKAJIA)

2 (He3a4TeHO)

3 (3auTeHo)

4 (3a4TeHO)

5 (3auTeHo)

YpoBeHb chOpMUPOBAHHOCTH
KOMIETEHIN I

OTCYTCTBYET

MOPOTOBBIA
(6a30BbIif)

MPOABUHYTHIN

BBICOKUH
(KpeaTUBHBIN)

Ilepeyennb ncnoib3yemMbix oeHOYHBbIX cpeacTs (OC)

No Kontponupyemsie Konpt u aTans1 popmMupoBaHus O1neHOYHBIE CpPEICTBA
/1 pasnensl / TeMbI KOMIIETCHIINI TeKy it TPOMEKYTOUHAS
AUCHHTITAHBL KOHTPOJIb aTTECTaINs
1 Beenenue B OCHOBHBIC MPHHIMIIBI, | YCTHBIN onpoc Ha | Bompockr 1-3 u3
matemarmueckuii | OK-1 3aKOHBl M KaTeropuu | MNPaKTHICCKOM [IEpPEYHs BOIPOCOB ISl
aHau3 unocopcknx  3HaHMiA | 3AHATHH, HOJrOTOBKH K
B WX  Jorugueckoy | KOJUIOKBHUYM K3aMeHy
[EJIOCTHOCTH u | (Bompocer 1-4)
MOCJIEI0BATEIEHOCTH
peuaTth 3agaud, | Pemenne  3amau
TpeOyIONre HABBIKOB | HA MPAKTHYCCKOM
abCcTpaKTHOTO 3anarun. N3
MBIILICHUSI
MeTonamu aHanuza u | KOJIOKBHYM. DK3aMeH
CUHTE3a.
OCHOBHBIC MPHHIHUIIBL, | YCTHBIN ompoc Ha | Bompocsr 4-9 u3
3aKOHBI M KaTeropuu | IMPaKTHICCKOM MEpPEYHs BOIIPOCOB K
¢unocopcknx 3HAHWH | 3aHATHH, IK3aMEHY
B HX  JIOTHYECKOH
[IEIOCTHOCTH u
MOCJIEI0BATEIbHOCTH
Ipenen u N3  «IIpemensl.
2 HEIpPEPLIBHOCTh OK-1 E;g%?fzmne HZE];Z}[,?;:; Hccnenopanne
yHKIHH a0CTPaKTHOTO (ynicun Ha
I — HETPEPHIBHOCTh U
Ppa3pbIBy
Tecr. DK3aMeH
MeTomaMH aHamm3a u | KOJIOKBHYM
CHHTE3a. (Bompocsl 5-8)
VYerusrii onpoc Ha | Bompocsr 10-31 u3
OCHOBHBIC  HPUHUIHUIIBL, | pyaprygeckom HepeyHs BOIIPOCOB K
3aKOHBI M KATETOPHHU | 5auaTum. K3aMeHy
Tnbbepenmansn ¢unocodckux 3HAHMH
0C€ UCYHUCIICHUE zeﬂogfﬂoﬂiomqecmﬁ Ompoc Ha
3 . OK-1 KOJJIOKBUYME.
(GyHKIUU OHOM MOCJIEIOBATEIEHOCTU
N Bompocsr 9-19,
IepeMeHHO
peuiath 3amaun, | KonTpompHas
TpeOyrole HaBBIKOB | pabora.
abCTpaKTHOTO nas3
MBIIUICHUS «IIpousBoaHbIeY,
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PI'3 «IlomHoOE
uccleI0BaHNe
GbyHKIIH u
MOCTPOCHHE
rpadukay

MCTOJaMH aHajiu3a H
CHUHTC3a.

DK3aMeH

OCHOBHBIC TIIPUHIMUIIBI,

YcrHbI onpoc Ha

Bompocer 32-43 u3

3aKOHbl M KaTeropuu IMPaKTUYCCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHumil | SAHATHU. 3a4ery
B ux jormdeckoii | OMpoc Ha
LEIOCTHOCTH u | KOJUIOKBHYME.
Hudpdepeniansy NOCE0BATENbHOCTU Bomnpocst 20-25
0C€ UCYHUCIICHHUE OK-1
- Pewenne  3amau
GbyHKIMU
pemiathb 3a/1a4M, | Ha TPAKTHYECKOM
HECKOJIBKUX
TpeOyIoNIre HaBBHIKOB | 3aHATHH
MePEMEHHBIX
a0CTPaKTHOTO PI'3 «DxcTpemym
MBIIUTCHUS GbyHKIIH 2-x
MICPEMEHHBIX)
METONAMH aHAIM3a | 3auer
CHUHTE3a.
OCHOBHBIE IIPHUHIIUIILI, YcTHBIN OIIpOC Ha BOHpOCBI 44-50 u3
3aKOHBl M KaTeropuu IMPaKTUICCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHmi | SAHATHH. 3a4ery
B ux  normdeckoii | OMpoc Ha
LEJIOCTHOCTH u | KOJUIOKBUYMEC.
MoCJIeA0BATEIbLHOCTH Bomnpocsr 26
HeomnpeneneHnsrit OK-1 Pemenue  3amau
HHTETpa pemiathb 3a/1a4M, | Ha TPAKTHYECKOM
TpeOyIoNIre HaBBHIKOB | 3aHATHH
a0CTPaKTHOTO na3
MBIIIICHHS «HeormpeneaeHHbBI
I MHTErpam»
METONAMH aHAIM3a | 3auer
CHHTE3a.
OCHOBHBIE MPUHIMMEL, | YCTHBIH onpoc Ha | Bompocer 51-70 u3
3aKOHBl M KaTeropuu IMPaKTUYCCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHmil | SAHATHH. 3a4ery
B ux normdeckoir | OMpoc Ha
LEJIOCTHOCTH u | KOJUIOKBUYMEC.
MoCJIeA0BATEIbHOCTH Bomnpocsr 27-33
OrnpeneneHHbINH Pemrenne  3axau
MHTErpat, OK-1 Ha MPaKTHIECKOM
HECOOCTBEHHBIE pelarsb 3a0a9M, | zaugTuu
HHTETPaIbl TpeOyrolye  HaBbIKOB | 1]]13
a0CTPaKTHOTO «TTpuioxenus
MBIIIICHHS
OIIPEICIICHHOTO
UHTErpaay
METOJIAMH aHaJIuW3a H 3auer
CUHTE3a.
OCHOBHBIE IIPHUHIIUIILI, YcTHBIN OIIpOC Ha BOHpOCBI71—80 u3
3aKOHBl M KaTeropuu IMPaKTUICCKOM TIEPEYHA BOIIPOCOB K
b ¢unocodckux 3HaHmil | SAHATHH. 9K3aMCHY
nhdepeHmanbEH N
ble aEHe:H}IH OK-1 B ux  sormueckofi | OmPoc e
yp LEJIOCTHOCTH u | KOJUIOKBUYMEC.
CHCTEMBI
MoCJIeI0BATEIbHOCTH Bomnpocsr 34-41
peuaTth 3agaud, | Pemenne  3amau
TpeOYIONIMEe HABBHIKOB | HA MPAKTHYECKOM
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a0CTPaKTHOTO 3aHATHH
MBIIIJICHUS N3 «dy. ITull
MOPSIIKOB)
Kontponbnas
pabota
METOlaMH aHallu3a | DK3aMeH
CHHTE3a.
OCHOBHbBIC TPUHIMUIIBI, | YCTHBIN onpoc Ha | Bonpocer 81-82 u3
3aKOHBl M KATEeropuu | NPaKTUYECKOM HepeyHst BOMPOCOB K
¢unocodckux 3HaHWI | 3AHATHU. SK3aMEHY
B ux joruueckoii | Ompoc Ha
LEJIOCTHOCTH n | KOJUIOKBHYMC.
S Bompocsr 42 -45
g JIBoiiHOi OK-1 MOCJICIOBATEIEHOCTH P
HHTETpan peraThb 3amaun, | Pemenne  3amau
TpeOyIolie HaBBHIKOB | HA TPAKTHICCKOM
a0CTPaKTHOTO 3aHSITHU
MBIIUTICHUS
METOJAaMH aHAIHW3a U DK3aMeH
CUHTE3a.
OCHOBHbIC TIPHHITIBI, VYerasbiit onpoc Ha | Bonpocer 83-91 u3
MPaKTUIECKOM MIEPEYHS BOTIPOCOB K
3aKOHBI M KAaTEropuu
. | 3aHATHH. 9K3aMCHY
¢dunocopckux 3HAHUU
. | Ompoc Ha
B HX  JIOTHYECKOU
KOJUIOKBHYME.
€JIOCTHOCTH u
! Bormpockr 48-56
OK-1 MOCJIEIOBATEIEHOCTU
9 Psier
pemathb 3ajnaum, | Pemenne  3amau
TpeOyrole HaBBIKOB | HA MPAaKTHYECKOM
a0CTPaKTHOTO 3aHSITHU
MBIIIJICHHS N3 «Psaasn»
METOAAMH aHAIM3a | OK3aMeH
CHHTE3a.

Bonpocel kK KOJUIOKBHYMY IO AMCHMILINHE «MaTeMaTHYeCKHil aHAJIU3»

BBeaenue B anajiu3s

1.Yto Ha3biBaeTCs pyHKIMEN AeiiCTBUTENBHOTO aprymeHTa? Kak MoxXHO 3a1aTh

¢ynxuio? [lpuBectu mpuMepsl.

2. YUto HaA3BIBAaE€TCs YHMCIOBOM ITOCIEIOBATEIBHOCTHIO?
3. Kakag umcioBasg IOCJIEIOBATSILHOCTL, Ha3bIBaeTcs cxomsamieica? Yro
HAa3bIBACTCSA MpeIeIIOM MOCJIEA0BATEILHOCTH ? Jlatb F€OMETPUYECKYIO

VHTEPIIPETALMIO IIPEEIIA. [TepBbIit 1 BTOPOM 3aMeYaTEIIbHBIA IPEIEI.

4. Yemy paBeH limm, rae P(x), O,(x)-MHOTOYICHBI CTENICHH n U m

X—>0 Qm (x)

COOTBETCTBEHHO NPU n=m, n>m, n<m?

5. lath onpejenenus npeaena QyHKIUU B TOUKE U Ha OECKOHEYHOCTH.
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6. Kakue QyHK1MM Ha3pIBatOTCS OECKOHEUHO MajibiMU (6.m.) B Touke x=a? Kakue
0.M. HA3BIBAIOTCS HPKBUBaJIEHTHBIMU? B uem cocrout mpuHImm 3ameHsl 6.m.7 Korma
oH npuMensieTcsi? [IpuBecTn mpuMepsl SKBUBAJIGHTHBIX 0..M.

7. Kakast yHKIMS Ha3bIBACTCS HENIPEPHIBHOM B TOUKE x =X, ; HA HHTEpBaNe (a,6)?

I[aTB IrCOMCTPHUICCKYHO HIUIIOCTPALMIO OIIPCACIICHUS.

8. Uto Ha3bIiBaeTcsi TOUKOM paspeiBa QpyHkimu? Kak kmaccu@uIMpyroTcs TOUKU

pa3pbiBa? Kakoro pona pa3pbIBbI UMEIOT (dbyHKIIUN
sinx COS X |X| 1,
= s V= s, Y=—"» y=8smn— |
x x x x

Judpepenumnanbroe ucyuciaenue GyHKUUH OJHOM NepeMEeHHOH

9. Yro HasbiBaeTcsi Mpou3BogHON (yHKuuMM y=f(x) B Touke x=x, ? Kakos

TEOMETPUYECKHI U MEXAaHUYECKUN CMBICI MPOU3BOAHON? Uemy paBHa MpOU3BOAHAS
IIOCTOSIHHOM ?
10. YUto Ha3bIBaeTcs KacaTelbHOM K KpUBOM B 3ajaHHOM Touke M? Hamwmcartp

ypaBHECHHE KacaTeJIbHOI 1 HOpMaJn K KpUBOH y = f(x) B Touke M(x,, f(x,)) .
11. Kakas d¢ynkius HasbiBaeTcs auddepeHuupyeMoir B Touke x=x, 7 Uto
HasbIBaeTca Auddepennuanom GpyHkuun y = f(x)?

12. KakoB reomerpuueckuii cmpici TeopeM Pepma, Pois, Jlarpanxka?

13. CdhopmynupoBars npaBuiio Jlonurans jsi pacKpbITHs HEONpPEeIEeHHOCTEH
0 «
BUIA —,— .
0 o
14. Kakume  @QyHKIUMM  Ha3bIBAIOTCS  BO3PACTAIOIIMMH,  yOBIBAIOIIMMH,
MOHOTOHHBIMH Ha wuHTepBasie (a,b)? ChopMynupoBaTh HPHU3HAK MOHOTOHHOCTH
nuddepenpyemoii Ha uHTEpBaie (a,b) pyHKIUH.
15. Kakasi TouKa Ha3bIBaeTCs TOYKON MakCHMyMa (MHHEMyMa) QyHKIun y = f'(x)?

CdhopmynupoBaTh HEOOXOAUMOE YCIOBUE JKcTpemyMa auddepeHupyemon
¢yHkuuu. SABnsgercs nu 310 ycnoBue qocratounbiM? [IpuBectu npumep.
16. CdopmynupoBate | noctarouHoe yclIOBHE SKCTpEMyMa HENPEPHIBHOM

byHKIUH.
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17. Kakast kpuBasi Ha3bIBaeTCsI BHIYKJIOH BBepX (BHM3) Ha uHTepBane (a,b)? Uro

Ha3bIBAETCS TOYKOM IMepernda KpuBou?

18. Kakoe ycioBue SBISIETCS OCTAaTOYHBIM  [IJIsl BBIMYKJIOCTH BBEPX (BHU3)
rpaduka Gynkuun y = f(x) Ha uHTepBaNe (a,b)?

19.Yto Ha3piBaeTca acuMOTOTOM KpuBOM? Kakume acuMNTOTBI MOMXKET HMETh
KpuBasi? CKOJBKO BEPTHUKAIbHBIX, TOPU30HTAIbHBIX, HAKIIOHHBIX ACUMIITOT MOXET

ObITh y rpaduka ¢pyHkun y = f(x)? IlpuBectu npuMep QyHKINH UMEIOIIHX a) OJHY,

JIBE, TPW BEPTUKAIBHBIC ACHMIITOTHI, 0) OECKOHEYHOE MHOYKECTBO BEPTHUKAIBHBIX

ACUMIITOT, B) OJIHY BEPTUKAJIbHYIO U OJIHY TOPU30HTAJIbHYIO ACUMIITOTY.

DOYHKINH HECKOJBKHUX NepeMeHHbIX

20. laTb ompe/eneHus YacTHBIX IPOU3BOAHBIX 1 mopsiaka pyHKIUH z = f(x,y).

21. YUro Ha3biBaeTcsi MONHBIM auddepeHnranomMm (GyHKIUU IBYX MEPEMEHHBIX?
KakoBa ero cBs3b C MOJHBIM NpUpaIieHueM?

22. Yto Ha3bIBaeTCs MPOM3BOAHON (DYHKIIMH MO JAHHOMY HalpaBJICHUIO B JAHHOU
touke? KakoB ee pusnueckuii cMbici?

23. Uto Ha3biBaeTcs rpagueHToM GyHkuuu? Kyna ykassiBaeT ero HanpasjieHue?

24. KakoBo HE00X0auMOe yclioBUE 3KCcTpeMyMa auddepeHmupyemoin GyHKIMU

z=f(x,y) B Touke? SIBIseTCS M OHO TOCTATOYHBIM?
25. KakoBo 1ocTaTouHOE YCIOBUE IKCTpEMyMa (PYHKIIUU ABYX MEPEMEHHBIX?

HeonpeneneHHblil U onpeaeJeHHbIA HHTErpaa GyHKUMU OAHOM NepeMeHHOH

26. Jlatp onpezenenue nepBooOpa3HOi U HEONPEACIEHHOTO HHTErpaa.
CdopmynupoBaTh CBOMCTBA HEOTPEIETCHHOTO HHTETpaIa. MeToapl
WHTETPUPOBAHUSA: 110 YACTAM, 3aMEHbl. IHTErpupoBaHHe pallMOHAJIbHBIX,

UPpaLMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM.

27. Yto Ha3bIBAaeTCS ONpPE/CICHHBIM HHTEIPAIOM OT QYHKIHU f(x) Ha OTpe3Ke
[a,b] ? KakoB reoMeTpH4ecKuii CMBICII OIPEEICHHOTO HHTErpaa Ha OTpeske [a,b]

OT HEOTpUIATEeNIbHON (QyHKUINN?
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28. ChopMynupoBaTh TEOPEMY O CPETHEM.
29. KakoBa cBsi3b MEXy HEOINPEICICHHBIM U OIMpPENEIEHHbIM HHTErpajaMu OT

HEMpepbIBHOIT Ha  oTpeske [a,b] ¢ynkuun? Hanmcats ¢dopmyny Herotona-

JleOnwmIIA.

30. ChopmynupoBaTh onpeieTIeHUsT HECOOCTBEHHBIX MHTETPAJIOB 1-T0 poja:
jf(x)dx, jf(x)dx, If(x)dx .

31. CdopmynupoBath TPU3HAKK CPaBHEHUS CXOJUMOCTH HECOOCTBEHHBIX

+o0

o dx
HHTCTPAJIOB 1 poaa. HpI/I Kakpux p > 0 cxXoaouTcd HGCO6CTBCHHBII/I HHTCTpPAI _p?
X
+1

32. CdopmynupoBarh OIpeaesieHUus] HEeCcOOCTBEHHBIX HHTerpajoB Il poma ot
HEorpaHWYeHHBIX (QyHKIMH (0cobas Touka (YHKIUHU SIBISETCS KOHIIOM OTpe3Ka
MHTETPUPOBAHUS UITH SBIISIETCS €M0 BHYTPEHHEH TOUKON).

33. Ilpm kakux  3HAYEHUAX p>0 CXOJATCS HECOOCTBEHHbIE MHTErPaJIbl

]J-dxj-dx()

(x—a)?’ 5 (b-x)"’

a
AudpepenunaibHbie ypaBHEHU S

34. Yro HazbIBaeTcs oOmuM pemenuemM JY neporo nopsiaka?

35. Kakwe JIY mnepBoro mnopsaka HazeiBatoTca Y ¢ paspensromumucs
nepemeHHbiMU?  OpgHopoanbiMu?  JluHeitHbiMu?  bepHymum? B moaHbIX
muddepennmanax?

36. Uto Ha3bIBaeTcs oOmuM pemienuem JY n-ro nmopsiaka?

37. Kakoii o6muit Bu1 uMeeT JuHenbie JIY n-ro nopsiaka?

38. Uro mHazpBaeTcs (yHAAMEHTAIBHOW CHUCTEMOW pENICHUN JIMHEWHOTO
onHoponHoro Y n-ro mnopsaka? MoxeT 1M HyJIEBOE pEIIeHHE BXOJWTh B
byHIaMEHTAIbHYIO cucTteMy pemeHnii? Ckombko (yHIaMEHTATBHBIX CHCTEM
pemennii umeet Takoe Y ? ITouemy?

39. KakoBa cTpykTypa oOIIero pemieHus JuHeitHoro ogHopogHoro Y n-ro

nopsiaka?
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40. Kak 3aBUCHT CTpyKTypa (PyHIaMEHTaIbHOM CHUCTEMbl PEIICHUN JTUHEHHOTO
onHoponHoro Y n-ro mopsika ¢ MOCTOSSHHBIMM KO3((UUIHMEHTaMH OT KOpHEH
XapaKkTepUCTUUYECKOTO YPaBHEHHUS?

41. KakoBa cTpykTypa 0OILEro pemeHus: JuHeWHoro HeoaHopogHoro Y n-ro

nopsiaKa.

KpartHsbie nuHTEerpaJjisbl

42. Yro Ha3bIBaeTCS JBOMHBIM MHTErpaIoOM OT GyHKIMH z=f(x,y) MO IUIOCKOH

obnactu D? Kak ¢ mMOMOINBIO JBOMHOIO MHTErpaja BBIYHUCIUTH IUIOIIAIb IIOCKOM
obnactu D?

43. UYro Ha3bIBaeTCS TPOMHBIM HHTErpagoM OT (yHKUMH u= f(x,y,z)H0

IPOCTPAaHCTBEHHOMN oOnactu V' 7 Kak ¢ MOMOIIbIO TPOMHOIO MHTErpajga BbIUUCIUTD
o0bem obmactu V ?

44. Yto Ha3bIBa€TCS KPUBOJMHEWHBIM MHTErpajioM 1-ro poxaa (1o ajuHe Ayru)?
Kak ¢ noMonpr0 KpUBOJMHENHOTO UHTErpaia 1 poia BBIYMCINUTD JJIMHY TyTH?

45. Kak cBECTH BBIUMCIECHUE KPUBOJIMHEMHOrO0 MHTErpaja 1 poja K BEIYHCICHUIO
ONpEEIEHHOT0 MHTErpaja Ha OTpe3Ke, €CIM a) IUIOCKas KpuBas 3ajaHa SIBHBIM
ypaBHEHHEM, 0) TIIOCKas WM MPOCTPAHCTBEHHAs KPUBas 3a/laHa apaMeTpUUecKu 7

46. Yto Ha3bpIBaeTCAd NOBEPXHOCTHBIM MHTErpajoM l-ro poaa (Mo miomagu
noBepxHocty)? Kak ¢ moMouipi0 MOBEPXHOCTHOIO MHTErpajga 1 pojaa BBIUMCIMUTH
IUIOIIAAb IPOCTPAHCTBEHHOM MOBEPXHOCTH?

47. Kak cBeCTM BBIUMCICHHE IIOBEPXHOCTHOIO HHTErpaja  1-ro poma K

BBIYUCJICHUIO IBOMTHOTO MHTErpana?

Paabl

48.YUT0 HA3BIBACTCS YUCIIOBBIM PSIOM, €TO OOIIMM YJICHOM, YACTUIHOU CyMMO¥ ?
49 .Kakoii psa Ha3bIBaeTcs cxoasmuMmcs? UTo Ha3bIBaeTCs CyMMOM psiga?
50.CopmynmrpoBaTh HEOOXOIUMBIN MPU3HAK CXOAUMOCTH DPsija. SIBISeTCs U OH

3n _; ? ITouemy?

JOCTaTOYHbIM? CXOUTCS JIU PSJT Z

n=1
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51.CpopmynupoBaTh JOCTATOUYHbIE MPU3HAKA CXOJUMOCTH  PSJOB €
MOJIOKHUTENIbHBIMU WieHaMU(TpU3HAKU cpaBHEHMs, JlamamOepa, paauKaabHbIMA

Y MHTErpajbHbIi npu3Haku Komm).

=1
52.KakoBo yci0BHE CXOAUMOCTH psiaa Jupuxiie Z—p , p>07?
n

n=l1
53.Kakoii psan Ha3bIBaeTCs 3HAKONEpeMEHHbIM? 3Hakouepeayromumcsa? [Ipusectu
IPUMEDBI.
54.ChopmynmupoBath mpu3Hak JlelOHUIIA W CIEACTBHE W3 HETO 00 OIICHKE

1

2
n

n+l

TMIOTPENIHOCTH BBIYUCIECHNUS CyMMBI psna. CKOJNBKO 9IEHOB psma Y (-1)

n=1
HY’KHO B3SITh, YTOOBI BEIYUCIIUTH €0 CYMMY ¢ TOYHOCTBIO 10 0,017
55.Kakue psaapl Ha3bIBAIOTCS aOCOJIIOTHO M YCJIOBHO cxoasmumucs? IIpuBectu
IpUMep PpALa, CXOAALIETOCS YCIOBHO, U IPUMED Psiia, CXOASIIErocs aOCOIOTHO.

56.atb onpenenenue psaa Teitopa mist GyHKIUU f(x) B OKPECTHOCTH TOYKH
x, - KakoBO HEOOXOAMMOE U JOCTATOYHOE YCIIOBHUE PA3I0KUMOCTH (YHKIMH B

psn Telnopa?

IlepeyeHb THIIOBBIX BONPOCOB, MpeAJIaraeMbix Ha dk3ameHnax (1,3 cemecTp) u

3a4yere (2 cemecTp)

I cemectp

2.

3.

Ilenble, panvoHanbHBIC, JCUCTBUTENBHBIE YHCHA. YHCIOBBIE MHOMXECTBA,
omnepanuu HaJl MHOKECTBAMMU.

Ilepemennas BenuunHa. DyHKIHUS: OCHOBHBIE MOHSTHS (APryMEHT, 3HAUYCHUE
(dbyHKIIMK, 00JacTh OMNpeaeSeHUs,, MHOXECTBO 3HAUYCHHM, HYJIU (QYHKIIHH,
BO3pacTaHue, yObIBaHWE, YETHOCTh, HEYETHOCTh, IMEPUOIUYHOCTH). OOpaTHas
¢bynkus. CriocoOb! 3a1aHus PYHKIIHH.

YwucnoBas MMOCJIEJOBATEIILHOCTD. ITonsiTue " CBOMCTBA npeaena
nocaeAoBaTeabHOCTH. OrpaHUYEHHOCTD MOCIEA0BATEILHOCTH.

[Ipenen ¢hyHKIuu: onpeaeieHnue, CBOMCTBA.
39



S. IlepBblit 1 BTOPOM 3aMeYaTEIIbHbIEC PEEIIBI.

6. Boruucienue nNpeAcaoOB: IOHATHUEC HCEONPCACICHHOCTH H MCETOAbI PACKPBITHA

OCHOBHBIX HEONPEIEICHHOCTEMN.

7. HenpepoiBHOCTH PyHKIIMU. TOUKH pa3pbiBa U UX KJIaCCU(PUKALIUS.

8. beckoneuno wmanple W OECKOHEYHO OOJBINNE BEIWYMHBL: Kiaccuukams,

CBOMCTBA, DKBUBAJICHTHOCTH.

9. Teopema o cBsi3u npena PyHKIUU U OeCKOHEUHO Maioi. Jloka3ats.

10.[1lpon3BoaHast (QYHKIIMU OJHOW TEPEMEHHOM: TOHATHE, TEOMETPUYECCKUN W

(bu3nUecKuil CMBICI. Y paBHEHUS KacaTeJIbHOM U HOpMaJu K rpaduky GyHKUIHUU.

11. IIpaBuna nuddepeHpoBaHus.

12. TIpou3BoaHas CIOKHONU QYHKIIUU.

13.Tabaua npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

14.CBs13p nupepeHnpyeMoCcT U HENPEPHIBHOCTH (PYHKIIMH

15.ludbdepenniupoBanue OOpaTHBIX, HESIBHBIX M IMAPAMETPUUYCCKU
(yHKIUH.

16.luddepeninan: onpeeneHne, CBOUCTBA, TEOMETPUUECKHIA CMBICI.

17.Teopema @epma.

18. Teopema Posns.

19. Teopema Kormn.

20.Toka3ats TeopeMy Jlarpanxa.

21. Ilpasuiio JlonuTans (packpbITHE HEONIPEACICHHOCTH BUIA [%})

22.IIpasuino Jlonurans (packpblTue HEONPEAEICHHOCTH BUIA [g} ).

23.MOHOTOHHOCTH (PYHKIIMH HA JAHHOM IIPOMEXKYTKE.
24.OxcTtpemyM GyHKIUH.
25.Heob6xoaumoe yciaoBue skcTpemyma auddepeHiumpyemMbix QyHKIun

26.J/locTaTouHOE YCIOBHUE IKCTPEMYMA.

3aJaHHBIX

27.Haubonbiiee 1 HAUMEHbIIIee 3HAUCHUsS] PYHKIIMN HA JaHHOM MPOMEXKYTKE.

28. BeinmykJ10CTh ¥ BOTHYTOCTh rpaduka GyHKIHUN HA 33JJaHHOM IIPOMEKYTKE; TOUKa

neperuba.
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29.UccnenoBanue GyHKIIMH Ha SKCTPEMYM C TIOMOIIIBIO BTOPOW TTPOU3BOTHOM.
30.AcumnToThl rpaduka QyHKIUH.

31.00umit mnaH uccneaoBanrsa GyHKINU U OCTPOEHUs Tpaduka.

II cemecTp

32.OyHKIMSA HECKOJNBKUX IEPEMEHHBIX: TMOHSTHE, O00JIaCTh  ONpPEIEICHHUS,
MHO>KECTBO 3HAYECHMM, IMHUU U TIOBEPXHOCTH YPOBHH.

33.Ilpegen ¢yHKIMM JABYX MepeMEeHHbIX. HemnpepbslBHOCT, (YHKUHMU JIBYX
[IEPEMEHHBIX.

34.YactHple M MNOJHOE NpUpalleHus (QyHKIMM JBYX IEpPEMEHHbIX. YacTHbIe
MPOU3BOHBIE (PYHKLUHU ABYX MEPEMEHHBIX.

35.Yactapie u mnonHbld auddepennuansl. [Ipumenenue nuddepeHunana B
NpUOIMKEHHBIX BEIYUCTICHUSX.

36.11pou3BoaHbIE CIOKHBIX (DYHKIUHI ABYX nepeMeHHbIX. [lonHas nmpousBogHas.

37.11pousBoaHbIe PYHKIIUM, 3aaHHON HESBHO.

38.UactHble mpou3BoAHbIE U AU(PPEpEeHLInanbl BbICIINX MOPSAKOB (PYHKIIMH JIBYX
[IEPEMEHHBIX.

39.I'panuent Qpyukuuu. KacarenabHas miIocKoCTh 1 HOPMaJIb K TOBEPXHOCTH.

40.1Tpon3BoiHas 110 HAIPABJICHHUIO.

41. HeoOxonuMmoe ycioBue 3KCcTpeMyMa (pyHKIMM IBYX IepeMeHHbIX. [Tpumep.

42. JloctaTouyHOE yCIOBUE KCTpeMyMa (PYHKIIMH JBYX NepeMeHHbIX. [Ipumep.

43. Haubonbliee 1 HaMMeHbllIee 3HaUeHNsI PyHKINY B JaHHON 00JIaCTH.

44.T1epBooOpa3Hasi U HEOIpEACICHHBI HHTErpall: MOHSATHE, CBOWCTBA. Tabiuia
HEOIIPEIEICHHBIX HHTETPAJIOB.

45. uTerpupoBaHue Mo 4acTAM.

46. 3aMeHa IepeEMEHHOII.

47. IHTerpupoBaHre HEKOTOPBIX BBIPAKEHUN, COIEPKAIIMX KBAAPATHBIN TPEXUJICH.

48.NHrerpupoBanue ApoOHO-PALMOHATBHBIX (QYHKIHIA.

49.1HTerpupoBaHue NpOCTENIINX UPPALMOHATIBHBIX BBIPAXKECHHUIA.

50.lHTErprpOBaHUE TPUTOHOMETPUUECKUX BHIPAKCHUM.
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51.0npeneneHHblil UHTErpall: ONpeesICHUE, CBOMCTBA, TEOMETPUUECKUN CMBICI.
52.Teopema o cpeaneM. Jlokasars.

53.Teopema bappoy. Jloka3atb.

54 .BeiBoa popmyiel HeroToHa-JleiOnuma.

55.3aMeHa nepeMeHHOM B ONPEAEICHHOM UHTErpae.

56.MlHTErprpOBaHUE N0 YACTSAM B ONPEAEIIEHHOM UHTErpasie. BeiBo.
57.Beraucnenue mioniaaen miockux Guryp.

58.BbrunciieHne JIMH AyT INIOCKUX KPUBBIX.

59.Bbruncienre 00beMOB Tell.

60.Pu3nyecKkre NPUIOKEHHS ONPEIEICHHOIO HHTErpaia.

70.HecoObcTBeHHbIE HHTErpajibl 1-ro u 2-ro poja: oOmpeAesieHue, NpU3HAKU

CXOOMMOCTH.

III cemecTp

71.uddepenimanbapie ypaBHEHUsT 1-TO MOpsaKa: MOHATHE, OOIee W YacTHHIC
pemrenus, 3agaya Komm.

72.YcnoBusl CyIIECTBOBAHHUS W E€AWHCTBEHHOCTH pelieHus 3anadn Komm amst
nuddepeHIanbpHOro ypaBHeHHs 1-ro mopsiaka.

73. Jluddepenimanbabie  ypaBHEHUS 1-TO  TOpsiAKa C  pa3AessSFOIIMMUCS
nepeMeHHbIMEI. O HOpOoIHBIE MU depeHINATBHBIC YPaBHEHUS.

74 .JIuHeiiHbIe g epeHnnanbHbie ypaBHEHUS l1-ro MOPSIZIKA.
Huddepenuuanbabie ypaBHeHUsT bepHym.

75.luddepenimanbabie ypaBHEHHS BBICIINX OPSIKOB: OCHOBHBIC TTOHSTHSL.

76 . Juddepennmanbuple  ypaBHEHHsS]  BBICHIMX — TOPSAKOB,  JOIYCKAOIIME
MOHIDKEHUE TOPSIKA: OCHOBHBIC THIIBI U METObI HHTETPUPOBAHUSI.

77. OgHOpOIHBIE W HEOJHOPOJHBIC JHMHEWHbIE TuddepeHIaTbHbIe ypaBHEHUS
BTOpOro nopsiaka. CTpykTypa obiero pemenns. MeTo ] Bapuaiii moCTOSHHBIX.
.78. JluneitHple omHOpoAHBIE Au(QEpeHIInaIbHbIe YPaBHEHUS C TMOCTOSHHBIMH
K03 dUIIMEeHTaMH.

79. JluneiiHble HEOAHOPOHbIE NU(EepeHIMaNbHbIE YPAaBHEHUSI C MOCTOSIHHBIMU
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kod(punrmeHTamu.

80. HopmaiibHbI€ cHCTeMBI TUHEHHBIX TU(depeHInanbHbIX ypaBHeHu | mopska
C MOCTOSIHHBIMU KO3 PUITUECHTAMH

81.0npeneneHue ABOMHOIO MHTErpasa, CBOMCTBA, IPUMEHEHHUE.

82.Bbluncnenre TBOMHOTO MHTErpasia B IEKAPTOBBIX U MOJSPHBIX KOOPJIUHATAX
83.YuciioBoM psl ¢ MOJOKUTEIIbHBIMU YJICHAMH.

84. HeoOxoauMmpblii pu3Hak cxoauMocTtu. Jlokaszate. [Ipumep.

85. JlocTaTouHbli IpU3HAK PACXOAUMOCTH psiioB. Jloka3ats. [Ipumep.
86.JlocTaTouHbIE MPU3HAKH CXOOUMOCTH YHUCJOBBIX PANIOB C MOJOKHUTEIbHBIMU
YJieHaMH: TMPU3HAKU CpaBHEHHUdA, Npu3Hak JlamamOepa, paauKadbHBIM MpU3HAK
Komm. [Ipumepsr.

87. MHTerpanpHblil IPU3HAK CXOAUMOCTH YHUCJIOBBIX PSAMIOB C IMOJOXKHUTEIbHBIMU
YJIEHAMH.

88.3HaKONEpEMEHHBIE M 3HAKOYEPEIYIOUIMECS PAIbl: ONPEACNICHUs; MPU3HAK
JleitbHMIIa CXOAMMOCTH 3HAKOYEPEAYIOIIETOCs psjia; YCIOBHAas U aOCOJIOTHAS
CXOJUMOCTb.

89.CteneHHbIE PAIbL: ONPEACICHUE; PAaUyC U MHTEPBAJ CXOAUMOCTH. Teopema
Abemns.

90. Psaner Telinopa u Maxknopena. Paznoxenue B psg Telisopa HEKOTOPBIX

. 1 .
5JIEMEHTAPHBIX QYHKIUH: e, In(1+x), P sin(x) , cos(x).

—X

91.IIpuMeHeHus CTENEHHBIX PSIIOB B MPUOIMKEHHBIX BEIYUCIICHUSIX
KoHTpoabHbIe U HHAUBHAYAJIbHbIE 3aJaHNS

Obpa3zubl UHOUBUOYVANLHBIX 3A0AHULL

[Ipeaen u HENPEPLIBHOCTH d)VHKIII/II/I. CpaBHeHHE OCCKOHEYHO MAJIBIX BEJIMYMH

HJ[3 Ne [. Tlpenenbl GyHKIUA.

Ipumep 3aganus.

1. BprauciauTh npeaen
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x2=2x-3

1.1 lim—
x—1 X _]_
. x?=2x-3
1.2 lim 2222
X—>00 X _1
13 limX=Y2=x
>l x -1

1.4 lim L7908¥
x—0 X

. 1/x
1.5 )lcl_r)r(lj(l+2x)

2. CpaBHUTH OECKOHEYHO Majlble o =sin’x U B =1—-cos2x MPH x — 0

2
—2x+1
X X el/x

3. HaiiT Touky pa3pbiBa QyHKIMH M ONPEICIUTD UX POJ Yy = — "
x f—

JludbdepeHnmaabHOE HCUUCIEHUE DYHKIIMU OMHON EPEMEHHON

I3 Ne 2.

IIpumep 3amanus.

1.Haiitu mpou3BoiHbIe JaHHBIX (QYHKIIHI

x3—\/;+2
11 y=5Xt2
X

=9

b

1.2 y:x2-2x_1, y'=?
1.3 y=sin’x, y"'=?

sin2x —tgx
= Y (a4 =2
cos” x

1.4 y

2.Hamucate ypaBHEHHE KacaTelbHOM K rpaduky JaHHONW (YHKIMH B TOYKE X =X,
x3—y2+2y=0, x, =-1
3.3anucate nquddepeHnran 1aHHONH (PYHKIIMM U BBIYUCIUTH €r0 B TOYKE X=X, JJIA

Ax=0,1

y=xy/sin(zx/2), x, =1

NuTerpaibHOE UCUUCIIEHUE.
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I3 Ne 3.

IIpumep 3aganus.

1. HaiitTu HeonpeaeIeHHbI HHTErpal

3
11 IMW
X

1.2 Ixe'xzdx

1.3 J-)c2 In xdx

14 jcosz xdx

dx

15 ¥ —2x?+x-3
' J. x> —2x-3

2. BpuucauTh onpeaeaeHHbld HHTErpall

2 dx

e

/2
2.2 I cos x In(sin x)dx
/6

2.1

3. Hailtu miomanb KpUBOJMHEHMHOW Tpamneuur, OTPAHUYEHHOW JaHHBIMHU
JIUHUSIMU
x=Lx=4xy=4

4. BpIUMCINTH HECOOCTBEHHBIC HHTCTpAJIbI

~+00

dx

JluddepeHrmaapbHble YPABHEHUS
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HJT3 Nod.

[ Ipumep 3ananus.

1.Haiitu obiiee perenue (o0muit uaterpan) auddepeHnalbHOT0 ypaBHEHUS
1.1 x(y —Ddx—(x+1)ydy =0
1.2 y'—xy=x
1.3 y"—y'-2y =0

2.Haiit yacTHOE pelieHue, yI0BIETBOPSIONIECE TaHHBIM HAaYaJIbHbIM yCIIOBUSAM
2.1 y'—y=x", »(0)=0
2.2 y"+4y=sinx, y(0)=0, y'(0)=1

3.Peumts cucremy nuddepeHranbHbIX ypaBHEHUN

X'=x+2y
y'=2x-y

Paabl
H][3 Nes.

IIpumep 3ananns.

Bapuanr 1

1) Haiitu o0t wiieH psaa %+%+§+...;

0

2) vcenenoBaTh skl HA CXOAUMOCTb z 3 > S

27 2 Z e (aeT);

3 © 1

3) uccnenoBath Ha aOCOMIOTHYIO U YCIOBHYIO CXOJUMOCTD Z (2 b’
n=l1 n

4) HaliTU UHTEPBAJI CXOAUMOCTH CTEIIEHHOTO psiAa ! 3"(2n- 1) ;
0,5

5) BBIUHUCIIUTH an6Jm>1<eHH0 f x2 cos2xdx C TOYHOCTBIO ¢ =0,001.
0
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Oopaszuvl bunemos ons axzamena(l,3 cemecmp) u 3auema (2 cemecmp)

bunem 1 (Cemecmp 1)
Teopernueckue BOMpoCkI
1. Teopema o cBsizu pyHKLINH, TIpeena U 0eckoHeuHO Manoil. [loka3ats.

2. ChopmynupoBath Teopemy Posuist. BeIsICHUTE TeOMETpUYECKUN CMBICII.

3amaun
, In* x
3. Beraucnutsb y'(e) anst GyHKIUA y = .
x —
= 2x* +1
4. Haiitu acumMnToThl rpaduka QyHKIMH y = =
x —_—

o . . 3/x
5. Haittu npenen pyHKIMH lim (1+sinx)

bunem 1(Cemecmp 2)

TeopeTndeckne BOIpPOCHI
1.Jlokxazate Teopemy bappoy.

2. HeoOxonuMeble ycinoBus SKCTpeMyMa (GYHKIIH IBYX MEPEMEHHBIX

3amaun
oz 1 2y-3x
1. Beruncoure —(1;1,5) ot PyHKUUU z(x,y)=—1 .
o (B15) A pymian 2(x, ) 28 55+ 6y
2. BpluncanTh HEOIpPEAEIIEHHBI HHTErpal J‘ \/xzd_x
x +1
T dx
3. UccnenoBaTh HHTErpal Ha CXOAUMOCTD I -— .
0 X +2x+3

bunem 2 (Cemecmp 2)

TeopeTndeckne BOIpPOCHI
1. HecoOcTBeHHBIIM HHTErpal ¢ OECKOHEYHBIM BEpXHUM mpezenom. Onpezenenue
[Tpumep.
2. JloctaTouyHbI€ YCIOBUS IKCTpeMyMa (PYHKIIMH IBYX MepeMeHHbIX. [Ipumep.

3amaun
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1. Haiitu 1yiMHy 1yry BCeW JIMHUM, 3aIJaHHOM YPABHEHUEM B MOJISIPHBIX

KoopauHaTax r =2(1+cos@).

/6
2. Berunciaute I xcos3xdx .
0

3. Haiitu momaas GpUrypsl, orpaHIueHHON napabonoil y = x* —2x+3, KacaTeJbHOM K

Hel B Touke (3,6), U OCAMH KOOPJIUHAT.
bunem 1 (Cemecmp 3)

TeopeTnueckre BONpOCHI
1.3nakouepenyronuecs psaapl. Teopema Jleitonuma. [Tpumep.
2. Meton penieHus TMHEHHBIX quddepeHranbHbIX ypaBHeHui [ mopsiaka.
[Ipumep.

3amaun

1 x2

1.iI3MeHNUTh NOPSAI0K MHTETPUPOBAHUS B JBOMHOM MHTETpAJIe j dxj F(x,y)dy.
0 0

2. Hccnenosath paa Ha CXOAUMOCTD z 3n=2
n=1 2n+1

3. Haiftu vactHoe pemieHue nupdepeHnalIbHOTO YpaBHEHHS, YIOBIECTBOPSIOIICE

JJaHHBIM Ha4aJIbHBIM YCJIOBUSIM y"+4y =2x+1, »(0)=0, y'(0) =1.

Bapuanm xonmponvnoii pabomot (Cemecmp 3)

! !

1.ONpeseuTh THIT LY. xy' = y+2x, 2-=3y+3, l:ﬂ_y
X X X

2. Haiitu uactHOE pemrenue quddepeHInansHoro ypapaerus x>y -y +1=y,
yZI0BIIETBOpsIIOLIee HadanbHOMY ycnoBuio: y(0)=1.

3.Haiitu o61ee pemenue nudepeHImanbHOro ypaBHEHUS y" = x +cosx .

4. Pemnts 3agady Komm: y"+5y'—6y =cos2x, y(0)=0, »'(0)=0.
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IIpoBenenue 3x3amMmeHa

Ha »5K3ameHe paspemeHo HCIoNb30BaTh pPYyYKy C YEpHWIAMH CHHETO,
¢uoneToBOro WM YEpPHOrO IBeTa, JHUCTHl Oymarun Qopmara A4 wumm  AS.
Hcnonb3oBaHnne MOOMIIBHBIX CpPEACTB CBSI3M, CIIPABOYHOM JUTEPATyphl U JPYTUX

nocoOMii Ha SK3aMEeHe He pa3peraeTcs.

CTyZIeHTbl IO OJHOMY 3aXOJST B ayJUTOPHUIO, MEPEal0T 3aYETHYIO KHUKKY
9K3aMEeHaToOpy M OepyT SK3aMeHAlMOHHbIM Ouner. CTyAeHT 3aHMMaeT MECTO B

ayJIUTOPUH, YKa3aHHOE IK3aMEHATOPOM.

ITo 3aBCPIICHUN BPEMCHH, OTBCACHHOI'O HAa IOATOTOBKY, CTYACHTbI OTBCYAIOT

9K3aMCHATOPY Ha BOIIPOCHI 9K3aMCHAITMOHHOT'O ouiera.

CTyneHT B XOJ€ OTBETa Ha BOIPOCH 3K3aMEHALMOHHOTO OuWjeTa JI0JKEH
IOJIHOCTBIO PACKPBITh COJIEP’)KAHUE IIOCTABJIEHHBIX TEOPETUYECKUX BOIPOCOB,
J0Ka3aTh TpedyeMoe MaTeMaTUYeCKOe YTBEPKIECHUE HIIM BBIBECTH (POPMYITy, BEPHO

1 000CHOBAaHHO pPEeIINTb MPAKTUICCKUC 3aIaHHA.

Ilocne otBeTa CTyaACHTa 11O 6I/IJICTy nmpenogaBarciib  BIIpaBC 3a1aTb
AOIMOJHUTCIIBHBIC TCOPCTHUYCCKHUC BOIIPOCHI M JaThb AJIA PCIICHUSA ITPAKTHYCCKHC

3aJla4u 110 ImporpamMme JUCHUITIINHBI.

Ha ocHoBe IMMOJIYYCHHBIX OTBCTOB Ha BOIIPOCHI 3K3aMCHAIITHOHHOT'O ousera u
AOIIOJIHUTCIIBHBIC BOIIPOCHI 110 IIPOorpaMmMe JUCHUILINHBI, IPCIIOAaBaATCIIb CTABHUT

OLCHKY 3a OK3aMCH B COOTBCTCTBUH C KPUTCPUAMH OLICHHUBAHN.

Kpurtepun onieHnBaHusi 3K3aMeHa

Ounenka «3» CTaBUTCS CTYJIEHTY, €CJIM OH PEUI NpaBWJIbHO MUHUMYM 60 %
NPAKTHYECKUX 3aJaHUi U3 SK3aMEHAIIHOHHOTO OUJIeTa;

Ounenka «4» craBUTCS CTYJIEHTY, €CIM OH OTBETWJI TNPAaBUWIBHO Ha
TEOPETHUYECKHE BOIPOCH  SK3aMEHAIMOHHOro Omiera (0e3 oKaszaTeiabCTBa
MaTEMaTUYECKUX YTBEPKICHUI) U PELIMII TPABUIILHO MUHUMYM 75 % NPaKTUUECKUX

BaHaHI/Iﬁ N3 5K3aMCHaAIIlMOHHOI'O 6I/IJ'ICTa;
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Onenka «5» CTaBUTCS CTYJIEHTY, €CIM OH IPAaBUIBHO OTBETWJI Ha BCE
TEOPETUYECKHE BOIPOCHI OMIIETa C JOKA3aTEIbCTBOM C(HOPMYIMPOBAHHOTO B OUIIETE
YTBEPXKJICHUS, PEIIWI MNPaBWIBHO MUHUMYM 90 % mnOpakTHYECKUX 3aJaHuil W3

9K3aMCHaAIIlMOHHOTI'O ousera.

KpuTtepun BbICTaB/IeHUSI OLEHKH B X0/1¢ IPOMEKYTOYHOM aTTeCTAlUN

bajbl Ouenka 3x3amMeHa TpeGoBanus K copMHPOBAHHBIM KOMIIETEHIIUSIM

OueHka «OTJIMYHO» BBICTABIISIETCA CTYAEHTY, €CJIH OH
ry0OKO W TPOYHO YCBOWUJI NPOTPAMMHBIA MaTrepHal,
MOCIE0BATEIbHO, YETKO MW JIOTUYECKH CTPOMHO €ro
U3laraer, CBOOOJHO CHpaBISETCS C 3a/JadamMH, IpUYEM He
3aTPYIHSETCA C OTBETOM NPU BHUJIOUM3MEHECHHM 3aJaHUM,
MPAaBIWIBHO OOOCHOBBIBAET MPHUHSATOE pELICHUE, BIIAJICET
Pa3HOCTOPOHHUMHU HaBbIKAMU W MPHUEMaMH BBITTOJTHEHUS
MPaKTUYECKHX 3a/1a4.

100-85 | «omauunon

OreHKa «XOpOILI0» BBICTABISIETCS CTYJIEHTY, €CIIH OH TBEPJIO
3HAeT Marepuai, 'PaMOTHO U MO CYIECTBY M3Jaraer ero, He
75-84 | ‘Xopouio» JIOMyCKasi CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOC,
MIPAaBUJIBHO IPHUMEHSIET TEOPETUYECKHUE IIOJIOXKEHUSA IIPpU
pelleHnr TMPaKTUYECKUX 3ajad, BlaZieeT HEOOXOIUMBIMU
HaBbLIKAMU U TPHUEMaMHU UX BBIITOJIHCHHA.

OneHka «yJOBJIETBOPUTENBHO» BBICTABISETCS CTYZICHTY,
6174 «p006NIEMBOPUMENBHOY €CII OH MMEET 3HAHHA TONBKO OCHOBHOIO MaTephana, HO He

- YCBOMII €TI0 AETajleH, NOIMyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHBIE (OPMYIHPOBKH, HCIBITBIBAECT 3aTPYIHEHUS
IIPY BBINOJIHEHUH TPAKTUYECKUX PadoT.

O1eHKa «HEYJTOBJICTBOPUTEIBHO» BBICTABISCTCS CTYJCHTY,
KOTOpPBIA HE 3HAET 3HAYUTEIBHOM 4YacTU MPOrPAMMHOIO
Marepuana, JONYCKaeT CYIIECTBEHHBbIE  OINMOKH, C
60 u | «HEyO06NEMEOPUMENLHOY | GonpMY  3aTPY/JHEHUSIMH  BBIIIOJHSACT — IIPAKTHYCCKUE
MeHee pabotel. Kak mnpaBuio, OIEHKAa «HEYIOBIECTBOPHTEIHHO
CTaBUTCSl CTYACHTaM, KOTOpbIE HE MOTYT MPOAOJDKUTH
oOyueHue 0e3 JIOTIOJTHUTETHHBIX 3aHATUN o
COOTBETCTBYIOIIECH TUCIUTUIHHE.

IToBTOpHASI MPOMEKYTOYHAS aTTECTALMSA

CryneHT, UMENIMN aKaJeMHYECKYIO0 3aJI0JKEHHOCTh MO JUCHUIUIMHE 3a
y4eOHBbII CEMECTp BIpaBe JIMKBUJIMPOBATH €€ B XOJI€ MOBTOPHON MPOMEKYTOUYHOM

aTTecTaIly, HO He OoJee AByX pas.

[ToBTOpHas MpPOMEXKYTOUHAsI aTTeCTalMs MPOBOAUTCSA B MUCbMEHHOUW (hopme B
BUJIe dKk3aMeHa. CIMCOK BOIIPOCOB HA 3K3aMEH M CTPYKTypa HK3aMEHALMOHHOIO
ounera ocTalTCA TEMHU e, KaK M MPU MPOBEICHUU MPOMEKYTOUHOM aTTecTalluu B
[IEPUOJ SK3aMEHALIMOHHOU CECCUMU.
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IIpoBenenue 3x3amMmeHa

Ha »5K3ameHe paspemeHo HCIoNb30BaTh pPYyYKy C YEpHWIAMH CHHETO,
¢uoneToBOro WM YEpHOro IBeTa M JUCTh Oymarum ¢Qopmara A4 wmm AS.
Hcnonb3oBaHnne MOOMIIBHBIX CpPEACTB CBSI3M, CIIPABOYHOM JUTEPATyphl U JPYTUX
nocoOuil Ha FK3aMEeHe He pa3peraeTcs.

OK3aMeH NpHU MOBTOPHOM MPOMEXKYTOUHON aTTECTAllUM CHAIOT BCE CTYICHTHI
OJTHOBPEMEHHO.

CTyneHTsl 1O OJHOMY 3aXOJSIT B ayAMTOPHUIO, MEPENAIOT 3aYETHYIO KHUKKY

9K3aMCHATOopy. CTy,Z[CHT 3aHNMAacT MECTO B ayAUTOPHH, YKA3aHHOC DK3aMCHATOPOM.

CryaeHT B XOJ€e OTBETa Ha BOMPOCHI HK3aMEHAIMOHHOTO OujieTa JO0JHKEeH
MOJHOCTBIO PACKPBITh COJIEP’KAHUE TIOCTABIECHHBIX TEOPETHUUYECKUX BOIPOCOB,
JI0Ka3aTh TpedyeMoe MaTeMaTHueCKOe YTBEPKACHUE WM BbIBECTH (OPMYITY, BEPHO

1 000CHOBAaHHO pPEeIINTb MPAKTUYCCKUC 3aIaHHA.

ITo 3aBCPIICHUHW BPCMCHH, OTBCACHHOI'O Ha OTBCT, CTYACHTHI CHArOT JIMCTHI C

PCUHICHHBIMHU IMMPAKTHUYCCKUMH 3aJaHUAMU U OTBETAMU HA TCOPCTHUICCKUC BOIIPOCKHI.

CryaeHTsl yHaISIOTCS M3 ayAUTOPUHU, a DK3aMEHAToOp MpPOBEPSAET CIAAHHBIE
paboTbl M BBICTABJIAET OLIEHKY 3a 3K3aMEH B COOTBETCTBUM C KPUTEPHUIMU
OLICHMBAHUSA, NPOCTABISASA €€ Ha JMUCTE C OTBETAMHM, B 3a4ETHYK) KHWXKKY U

9K3aMCHAIIMOHHYIO BEAOMOCTD.
ITocne vero PE3YyJIbTAaThl OK3aMCHA OIJIAIIarOTCsAa CTYy ACHTAM.
KpnTeplm BbICTABJICHHUA OIICHKHU 3a IK3aMCH

(B X0/1€ MOBTOPHOM MPOMEKYTOUHOM ATTECTALMH)

Ouenka 3K3amMeHa TpeGoBanus k chopMUPOBAHHBIM KOMIETEHIUSIM

O1eHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIU OH IIyOOKO U
IIPOYHO YCBOWJI IPOTPAMMHBII MaTepua, MOCIeI0BaTEIbHO, YETKO
U JIOTUYECKU CTPOHMHO €ro H3jaraer, CBOOOJHO CIpaBIISIETCS C
3aJa4yaMM, [pUYEM HE  3aTpyIOHSETCS C  OTBETOM  IIpH
«OMIAUYHON BUJIOM3MEHEHUH 33JaHull, NpPaBUIbHO OOOCHOBBIBAET IPHUHATOE
pellleHne, BaJeeT Pa3HOCTOPOHHUMH HaBbIKAMM U IIpUEMaMU
BBITIOJIHEHUS PAKTUYECKUX 3a/1a4.

OneHka «OTJIMYHO» CTaBUTCS CTYJIEHTY, €CIM OH IPaBHIBHO
OTBETWJI HAa  BCE  TEOPETHYECKHE  BOMNPOCHI  Omieta ¢
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JI0Ka3aTeNbCTBOM CHOPMYIMPOBAHHOTO B OWIIETE YTBEPXKICHUS,
pemvl mpaBuiabHO MUHUMYM 90 % mNpakTHYECKUX 3aJaHuil W3
9K3aMEHAIIMOHHOTO OWIIeTa.

«xopouio»

OreHKa «XOpOULIO» BBICTABIIAETCS CTYACHTY, €CIIU OH TBEPO 3HAET
MaTepHuall, FpaMOTHO M IO CYIIECTBY H3JaraeT €ro, He JOIMycKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha BOIPOC, MPABHIBHO
OPUMEHSIET  TEOPETHYECKHE  TOJOXKEHHUS  NpU  pEIleHUH
MPAKTUYECKUX 3aJad, BJaJeeT HEOOXOAUMBIMU HaBBIKAMU U
MPUEMaMH UX BBITTOJIHCHUS.

OneHka «XOpoOlIO» CTaBUTCA CTYAEHTY, €CIM OH OTBETUI
MPAaBUIILHO Ha TEOPETHUECKUE BOIIPOCH SK3aMEHAI[MOHHOTO OMeTa
(6e3 mokazarenbCcTBa MaTEMaTHYECKHUX YTBEPXKICHUM) WU PEITHIT
IpaBWIbHO MHMHMMYM 75 % IpakTH4YeCKUX 3aJaHuil U3
JK3aMEHAIIMOHHOr0 OMIeTa.

«yt)oeremeopumerbno»

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIM OH
UMEeT 3HaHUS TOJbKO OCHOBHOIO MaTepuaja, HO HE YCBOWIJ €ro
JeTaned, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO IpPaBUIIbHbBIE
(GOpMYIMPOBKH, HCHBITHIBAET 3aTPYJHEHUS INPU  BBIIOJHEHUU
MPAKTUYECKUX PadoT.

OneHka «yI0BJIeTBOPUTEIbHO» CTaBUTCS CTYAEHTY, €CIH OH
pemna npaBuiIbHO MUHMMYM 60 % IpakTHUeCKMX 3aJaHUN U3
JK3aMEHAIlIMOHHOr0 OmiieTa

«HeyOO(;ﬂem 6OopuUmelbHO))

OneHka  «HEYAOBICTBOPUTEIHHO»  BBICTABISIETCS  CTY/CHTY,
KOTOPBIH HE 3HAET 3HAYUTENILHON YacTH IPOrpaMMHOT0 MaTepHara,
JIOMYCKAeT CYIIEeCTBEHHBIC OIMUOKH, C OONBIIUMH 3aTPyTHEHUSIMU
BBIMIOJHSET TpakThuyeckue paboTel. Kak mpaBuio, oleHka
«HEYJOBIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJOJKUTh O0ydeHHe 03 JOMOJHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOLIEH JUCLUIUINHE.

OneHka «Hey/lAOBJIETBOPUTEJIbHO» CTAaBUTCS CTYAEHTY, €CId OH
pemsl  mpaBuwibHO ~MeHee  60%  mpakTHYecKuX — 3adaHuil
JK3aMEHAIIMOHHOr0 OMiIeTa.
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[Tpunoxxenue 3

MMHUCTEPCTBO OBPASOBAHMS U HAYKU POCCUCKOM OEJIEPAIINN
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUC
BBICITICTO OOpa30BaHUs

«/{aJIbHEeBOCTOYHBIN (eepabHbIi YHUBEPCUTET»
(ABDY)

INKOJIA ECTECTBEHHBIX HAYK

METOJINYECKUE YKA3AHUA
o JUucCHUILINHe «MaTeMaTHYeCKHil aHAJIN3»
CnenuanbHoctsb 20.05.01 ITo:xxapHasi 6e30aCHOCTH
Crnenmanuzanus «IIpodunaktika u TymeHue NPUPOJIHBIX TOKAPOB»
®opMa NOATOTOBKH OYHAS

BaaauBocTok
2014
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Cemectp I. Meronuueckue ykazanus 1o teme « Ilpenen pynkuum».

6
7.
8
9

10.

Bomnpocsl 1j11 caMmonpoBepKu

Oynkuusa. O6nacts onpeaeneHus: GyHKIUH.

UYro Ha3bpIBaeTCs MOCIEA0BATEIBbHOCTBIO, IPEIEIOM YHCI0BOU
II0CJIEA0BATEIBHOCTHU?

Cdhopmynupyiite onpeaenenue npeaena GyHKIUY.

HazoBuTe OCHOBHBIE CBOMCTBA MPEAEIOB (PYHKIUHU.

Kakas ¢pyHkuus Ha3piBaeTcss 6eckoHeuHO Majioi? beckoHeuHo 60bII0i?
CBs3b MEXTYy HUMU.

Tunsl HEoNpeneNEHHOCTHU U NTPaBUiIa UX PACKPBITHS.

@opMyJIbl IEPBOTO U BTOPOTO 3aMEYaTENbHBIX PEIEIIOB.

. [aiiTe onpeneneHre 0JHOCTOPOHHUX MPEAETIOB (DYHKIIMH B TOUKE.

Kakas ¢pyHkuus Ha3pIBaeTCsl HEMPEPHIBHOM B TOUKE, HA HHTEpBasie?
Kakas Touka Ha3pIBaeTCA TOUKON pa3pbiBa PYHKIHH?

IIpuMepsl penieHus 3aaa4

3amaua. Haiitu npenenst QyHKITmi:

a) lim

7x—2x*

w0 4yt 4 3x7 417

o0
Pemenue. liMeem HeonpeneneHHOCT BUAA {—} . BeIHOCH 32 CKOOKY M B YUCIIUTENE U
o0

B 3HAMEHATeJIE€ x B HAHOOJbIIEH CTCIICHHU, IIOJTYyYUM

TaK KaK

7 3 1
> 7 U7

) 4
X X X

— BEJIMYMHEI 0ECKOHEYHO MaJlble IIpAU x — o0, T.C. CTPEMATCA K
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HYJIIO.

2_
b) lim > .
=3 x 4+ Tx+12

0
Pemenue. Umeem HCONIPCACICHHOCTDb BU/JIa [6:| . Pa3znoxxum unuciaurens u

3HAMEHATENb IPOOH Ha MHOXUTEJIH: YHCIIUTEND — 10 (POPMYJIEe COKPAIIIEHHOTO
yMHOXeHUsIa’ —b® =(a—b)(a+b), a 3HAMEHATEIb — 10 HOPMYJIE PA3TOKEHHS
KBAIPATHOTO TPEXWICHA HA MHOKUTEIIH:

ax’ +bx+c=a(x—x)(x—x,),

—b++b* —4ac

rIe x,, = > . [Tonyuum

2_ p— —
A=lim— 5 2 i FTIEHD 123
o3x+Tx+12 =3 (x+4)(x+3) ~3x+4

[Tocne coxpatienus aApoOu, ciaeryeT NOJACTaBUTh NPeAeIbHOE 3HAaU€HUE x = —3

6.

B COKpamieHHyro apo0b. [Tomyunm 4 = lim —3-3_-6 -

>3-3+4 |
c) lim(\/x2 -2x-5 —x).

X—>+00

Pemenue. imeeM HEONIPENETEHHOCTD BUAA [c0—o0]. YMHOXKHMM U pasaeanM QpyHKIIUIO,

CTOAINYIO IMOA 3HAKOM HpPEAciia Ha COMPAKCHHOC BbIPAKCHUC, ITPUBOAAIICC K

PAa3HOCTH KBaAPATOB:

2 2
PN N 0 NS ) ISP ES)

roe Foe «/x2—2x—5 + X
~ lim X' =2x-5-x" ~ lim —-2x-5 :[f}z
et —2x=5+x TN —2x-5+x L®
= lim 25 - fim — 2%

X—>+0 X—>+00 2 5 )
\/xz(l_z_ij+x |x|\/1——2+x
X X X X

IIpu x — +o0 |x]=2x IO ONPEAETCHNUIO MOIYJISL; TO3TOMY
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5 2 5
TaK KaK IIPA x > +0 —, — U — — OECKOHEYHO MaJible BEJTMYUHBI.

X X X

d) lim(cosx)l/ <

x—0

Pemenue. iMeem HeonpeneneHHOCTh BUA [1“’]. Cnenaem npeoOpa3zoBaHus,

1
MPUBOJISAIINE KO BTOPOMY 3aMEUaTEIbHOMY MPEIeITy lin%(l tu =e:
u—>

cosx—1
1 2

A=lim(1+(cosx - )" = lin(}[(l +(cosx —1))00”_1} *

BripakeHue B KBapaTHBIX CKOOKaxX x — 0 TMpeacTaBisieT coO0N 3aMeyaTenbHbIHI

1 llmcosx—l
npeaen lirr(}[(l +(cosx — 1))cosx1:| = ¢, CJICIOBATEIbHO, A=¢"" * .
X—>

Haiinem npenein nokasaresns CTENEHu, UCIIOIb3Ys IEPBBIM 3aMeUYaTeIbHbIN

. sinu
npeaen lim =1:
u—0 u
cosx—1 —2sinzf sinz sinz 1 1
li —lim——2 = im| — 2.2 |- =
x>0 x2 x—0 x> 200 X x 2 2
2 2
1 1
Taxum o6pazoM, A=e 2 =—.
P Je

Pemenne. MMeeM HeollpeneeHHOCTh BUAA [1°°]. Beinenum nenyto gyacts 1poou
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2x7 =3 2x*+1-4 2x*+1 -4 -4
21 2 e I el S s
2x°+1 2x° +1 2x°+1 2x°+1 2x° +1

31ech a(x)=- SBJISIETCS O€CKOHEYHO MaJIOW BEJIMUUHOM MPU X —> 0.,

2x2 +1

1 o
YMHOXXHM NOKa3aTenab CTEIEHU Ha (a(x) ? , 9TO JC€UCTBHUC HC HAPYIIACT 3HAKA
ax

paBEHCTBA:

—3x2 2x°+1_ -4 (=3x2
- 4 N4 a3
A:Iim{uj :lim(1+ 4 j 2+ -

o 2x% +1 x>0 2x* +1
12x2
_4 2{2‘:_1 2x2+1 lim- 122)62
= lim (1+ - j =% 2]
X3 2x° +1

2

1
n60 lim (1+ av) =e. Hailiem a =lim
a(igo( a(X)) ) € A a X—>0 2x2 +1

o0
. Imeem HeorpeeieHHOCTh BUAA {—} ,
o0

npeacia 1-ro Tuna. BeineceM 3a CKOOKH x° , TaK KaK BTOpas CTCIICHb HanOOIbIIA:

.1 o
TaK Kak lim— = 0. Takum 06pa3oM, MCKOMbIH Tpesien paseH ¢ = e .
X—>00 x

Mertoanueckue ykasanus no reme «IlpousBoanas pyHkuum»
Bonpocsl 1151 caMONIpOBEpPKH.

1. JlaTe omnpenesieHUuE MPOU3BOHOM.
Hamummre ocHOBHBIE TTpaBuia auddepeHIIupoBaHMs.
®opmyibl AudhepeHIuPOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUMA.

Chopmynupyitte nmpaBuiio auddepeHIpoBaHus CI0XKHON (QyHKIIUH.

nok wn

Jlorapudmuueckoe auddepeHnupoBaHue.

Tadauua npou3BOIHBIX OCHOBHbIX 3JIEMEHTAPHBIX PyHKIUNT
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=0 (sin x)’ =COSX
x'=1 (cosx)’ =—sinx
] e ) =
cos” x
/ 1 ’
(\/;) N m (ctgx) "~ sin’x
(ex) =e (arcsinx)' _ !
1-x°
(a") =a"lna (arccosx)' =— !
1-x?
(Inx)'= ! (arctgx)’ __ |
X 1+ x°
(log, x) = xlila (arcctgx)' =1 +1x2

OcHoBHbIe npaBuJia 1udpdepeHurpoBanms.

(u+v)’:u'+v' (cu) =c-u

(u- v)’ =uv' +vu' (Z
c
!

IIpumeps! pelienus 3a1a4

3amaua. Halitu mpon3BoaHbIE 3aJaHHBIX (DYHKITHI:
a)y=2x>-5-2"+4x-7log, x—In2.
Pemenwue. Ucnonb3ys npasuiia audGepeHInpOBaHUS, TTOTYUHM:
¥ =(2x°) =(5:2%) +(4x)' = (7log, x)' = (In2)" =
=2(x") =5-(2")' +4x' - 7(log, x)' =0 =

=10x*=5-2"In2+4 - )
xIn2

b) y=(1+x*)-arctgx.

Pemenue. Ucnionb3ys npasuna quddepeHnnpoBanus, MoIydYum
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Y =(1+x") -arctgx + 1+ x7) - (arctgx) =

=2x-arctgx + (1+ x%)- =2x-arctgx +1.

1+ x*

sin x +cos x
¢) y= SMAHCOSY
sin x —cosx

Pemenue. Ucnons3ys npasunia audpepeHInpoBaHUs, TOTYUYUM:

!
;o (sin X+ cos x) (sinx —cos x) — (sinx + cosx)(sinx —cosx)"

(sinx —cos x)*

(cos X —sin x)(sin X —cosx)—(sinx+cosx)(cosx+sinx)

(sin x —cos x)*
-2

(sinx —cosx)®

d) y=log,(2x" +1)
Pemenue. [1o npaBunam nuddepeHpoBaHUs CI0XKHON (PYHKIHH, MTOTYyUHUM:

1 6x°
' (log,(2X + 1)) =— 2 1y =— %
y=log Gt D) = s s T T ey s
x3
e) y=x".
Penienne. MMeeM 1mokasaTellbHO-CTENEHHYIO QYHKIMIO. MICIIONb3ys METO

Jorapumuyueckoro AudpepeHnpoBanms, MOIYyUUM:

' 3
L —(ny) =(nx") = Inx)=3x> Inx+—=x’Glnx+1).
y X

Otcroga nMeeMm:

y'=y-(Iny)=y-x*Glnx+1)=x" -¥*Glnx+1)=x""7-Glnx+1).

. (Bx+2)*5x -1
(=20 1-x*

Pemenue. 3nech 3a1aHHYI0 (PYHKIMIO TaKKe 11€J1ecO00pa3HO MPeIBaApPUTEIHHO

poJjiorapuGMUpOBaTh:
Iny=4In(3x+2)+ %ln(Sx —1)-3In(1-2x) —%ln(l -x%)

12 5 6 X
+ + +—.
3x+2 3-(5x-1) 1-2x 1-x

Haiinem nponsBoanyto (Iny) =
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Torna

y'=y-(Iny) =
_(Bx+ 2)*3/5x — 5 6 x
(1-2x)1-x* \3x+2 3(5x 1) 1—2x 1-x" )

«IIpni1o:xeHUS MPOU3BOAHOM VISl MCCIEAOBAHUSA (PYHKIMIN»

Bonpocel 1j11 caMmonpoBepKu

1. Kakas pyHKIMsI Ha3bIBaeTCS YETHOM, HEUETHOU U (pyHKIIMEH oO1iero Buaa’?

Kakas ¢pyHKIMs Ha3pIBaeTCs BO3pacTarolei, yObIBaroIie, MOHOTOHHOI ?

KakoBbI npu3HaKy Bo3pacTaHus U yObIBaHUS (QYHKIIUU.

el

ChopmynupyiiTe HEOOXOAUMBIE U JOCTAaTOYHBbIE MPHU3HAKK OSKCTpEeMyMa

byHKIUH.

e

Hazosute I u Il toctaTounslil npu3HaK Bo3pacTaHusl, yObIBaHUS (PYHKIIUH.

6. Kakne ToOuku Ha3bIBAtOTCSI KPUTHUECKUMU ?

7. ChopmynupyiTe MpaBUIIO HAXOXKICHUS SKCTpeMyMma (YHKIUHU, WHTEPBAIOB
BO3pacTaHusi, yObIBaHUS.

8. Kakas QpyHKuMs Ha3bIBA€TCS BBITYKIION?

9. Kak HaliTu HHTEpBaJbl BOTHYTOCTH U BBIMYKJIOCTHU Ipadrika’?

10.Chopmynupyiite JOCTaTOYHBIN MTPU3HAK CYLIECTBOBAHUS TOUYKHU Neperuoa.

11.Yto Ha3bIBaeTcst acuMnTOTON KpuBoi? Kakue Buabl acuMntoT Bel 3HaeTe?

Cxema ucciieoBanus QyHKIMH M NOCTPOeHue rpadguka:

1) naliTu 06s1acTh onpeneneHust GyHKIUY;

2) uccrienoBaTh (YYHKIMIO HA YE€THOCTh — HEUETHOCTD;

3) HaiiTu BepTUKAJIbHbIE aCUMIITOTHI;

4) uccnenoBath noBeAeHUE GYHKIIUUA B 0ECKOHEYHOCTH; HAWTH TOPU30HTAIBLHBIC

N HAKJIOHHBIC aCUMIITOTHI,
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5) HalTHU S3KCTPEMYMbI U UHTEPBAJIbl MOHOTOHHOCTU (DYHKIIHH;

6) HaliTU UHTEPBAJbl BHIMTYKIOCTH (DYHKIIUU U TOUYKHU Meperuoa;

7) HaWTH TOYKH MepecedeHus rpaduka QyHKIMHA ¢ OCSIMH KOOPJIUHAT H,
BO3MOYKHO, HEKOTOPbIE JOTIOJHUTEIbHbIE TOUKH, YTOUHSIOLIUE Tpaduk

byHKIUH.

HccnenoBanue GpyHKIUHM IPOBOAUTCS OJHOBPEMEHHO C TIOCTPOCHUEM
rpaduKoB.

IIpuMepsl penieHus 3aaa4

2x
2

3anava. Mccnenosath QyHKIMIO y = l U TIOCTPOUTH €€ rpaduk.

Pemenue.
1. O6nacts onpenenenust: (—oo;l)u(-11) U (I;+0). Toukn x=—1
U x=1- TOYKH pa3pbiBa (QyHKIIIH.
2. f(-x)=-f(x), T.e. GyHKIMS HEUETHas; €€ rpa)uk CHMMETPUYEH
OTHOCHUTEJIFHO HavaJla KOOPAUHAT U JOCTATOYHO IIPOBECTHU UCCIEIOBAHNUE

(GyHKIMK Ha MHTEpPBANE [0;+00).

[Tpsimble x=1 1 x=-1 (10 CHMMETPHUH) — BEPTUKAJIbHBIE ACUMIITOTBHI.

4. lim . 2x -=0. IIpamas y=0(ock abcuuce) - ABYCTOPOHHSAS TOPU30OHTAIbHAS
x—>too | — X

ACUMIITOTA.
, 2+ 2x?
AR
(1-x)

BO3pacTaer Ha uHTepBaiax (—w;1),(~11), (I;+o0)

5.y > 0 IPU BCEX JAOMYCTUMBIX x. DKCTPEMYMOB HET, (DYHKIIUS

"_ 4x(x* +3)
(1-x)

3HaKU BTOPOU MPOU3BOJAHOMN HCCIIeAyeM B TaOJIHIIE:

6. y y"=0 mipu x=0.
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x (—o031) (-1;0) (0:1) (1;+0)

XoTs f"(x) MEHSIET CBOU 3HAK IIPU IIEPEXOJI€ Yepe3 TPU TOUKU x =—1Lx=0,x=1, HO
rpaduk GyHKIIMU UMEET TOJIbKO OJHY TOUKY Ieperuda x =0, u00 B IBYX APYrUx
TOUKax x=-1, x=1 QyHKIUSA HE ONpe/IEIeHA.

7. Touka nepecevyeHust ¢ OCSIMHU — Ha4aja0 KoopauHar (0,0) .

5

[Toctpoum rpaduk QyHKIMHU y = 1 2x

L
-

«HeonpenegeHHbI HHTETPAD)

Bonpocs! aj1s1 caMmonipoBepKu

1. Chopmymnupyiite onpeaeneHre mepBooopa3Hoi PyHKIUH.

2. Yto Ha3pIBaCTCSA HEONPEACICHHBIM HHTETPATIOM OT TAaHHOHN (PyHKITHN?

3. Ilepeuncnure CBOCTBA HEOMPEAEIICHHOTO HHTErPaia.

4. B 4eM CyIHOCTh METO/Ia HEMTOCPEICTBEHHOTO HHTETPUPOBAHHS?

5. Inddepennman Gpynkuu. B uem cynmHOCTh METO/1a 3aMEHBI IEPEMEHHOM ?

6.B yem cynHOCTh METOIa MHTETPUPOBAHMSI 110 YaCTAM?

7.11osicHUTE, KaK BRIYMCIUTH UHTETPAI OT PYHKIUH, COAEpKAIINX B 3HAMEHATEIE

KBaJPATHBIN TPEXUJIEH?
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8.Kak BbIYMCANTH UHTErPAI OT IPOOHO-paIlMOHAIBHONU PYHKIIUN?

9.Kak BBIYUCAUTH UHTETPaAI OT TPUTOHOMETPUUYECKUX (DYHKIIUIA?

Tabanua uHTErpaion

[dx=x+C J.szx:—ctgx+C

[xdv= ;C: +C,(n#-1) jco‘i’j =g+ C
jd%:m|x|+c j1+x2=arctgx+c
Ia"dxz lixa +C I\/% =arcsinx +C

J‘ekxdx:lekx +C
k

dx 1 X
J. ~=—arctig—+C
a +x°  a a

Jsinkxdx :—%coskx +C

J~dx 1

:—lna+x +C

a—x

a’—x* 2a

jcoskxdx =%sinkx+C

I dx I |[x—a

> > =—1In +C
X" —a 2a |x+a

jtgxdx = —ln|cos x| +C

= arcsm + C

'[\/a —X

jctgxdx=ln|sinx|+C J‘ﬁzln‘)H\/xziaz +C
X" *a
dx X X
Isinx —lnth +C J.cosx _lntg[5+zj +C

IIpuMepsI pelieHus 3aaa4

MeToa HenmocpeACTBEHHOT0 HHTETrPHPOBAHHUS

3anaya. HaiiTu HeonpeaeneHHble HHTErpaibl:

L

dx

9—4x?

o 1
Pemenune. BoIHOCS NOCTOSIHHBIN MHOXXUTEIb (_Z 3d 3HAK MHTETrpaia, IpuxoauM K

dx
TaOJIMYHOMY HHTETPaITy J‘ ——=—1In
X

1

—-a 2a

X+a

=94 C npu a:%;tOI
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J' :——J' 2:—Llnx_—g/erC L3 e
9—4x* 12 x+3/2 12 |2x-3
2
3
2. J{z\i;—tlzdx
X
Pemenue:

! 3 f 23 1/3
.[2\/;+1 dx:j4x +:/13x +1dx=.[(4x_2/3+i+x_4/3jdx=

= 4J- iy + 4I@+Ix—4/3dx — 12, + 41n|x| EPYSTIS
RS

3. Icosz(x/Z)dx.

Pemenue:

Icos2(x/2)dx=Il+cosxdleJ‘dx+lJ‘cosdx=lx+lsinx+C.
2 2 2 22

MeTtoa 3aMeHbI IepeMeHHO

4 J'L
axr e

Pemenne. 3ametum, uto 4x° +1=(2x)> +1, adx :%d(Zx). Torna, ucnons3ys hopmyiy

A i

+C mpHu a =1, HAX0IUM

J dx _L @) —1 ‘2x+\/4x + ‘+C
4x*+1 2 7 J@2x)% +1

5 j xdx

3—ax?—4x

Pemenune. Boigenum moyiHbIM KBaJpaT B IOAKOPCHHOM BBIPAXKCHUH

3—4x* —4x=4—2x+1)*. ITomoxum 2x+1=¢. Torga x:%(t—l) 51 dx:%dt.

CraenoBaTteibHO,

J' 1 (l—l)dt J'

dt
R Jn -l
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BTtopoii u3 AByX MmoJly4eHHBIX MHTETPAJIOB — TAOJIUYHBIN; I HAXO0XKIEHUS [TEPBOTO

3aMETUM, YTO tdt = —%d (4-¢*). Torma

1 1
— [(4-)"*d(4-1*)—~arcsin(t/2) =
S J@=r)a@—r) - arcsin(e/2)

[—& -
V3-4x*—dx
- _% (4—1*)"? —%arcsin(l/2)+ C=

= —%\/3—4x2 —4x —iarcsin(x+1/2)+C.

MeToa MHTErPUPOBAHUSA MO YACTIAM

Inx
6. |—=dx.
1=
Pemenue. [lonoxum u=Inx u dv:%. Torma du = d(Inx) =ldx 51
X X

v= J' dv= jx’l/ 2dx =2x"* . BooO111e TOBOPS, [0 ONPEAEIEHHIO HEOIIPEAEIEHHOIO

HHTCTpajia IMOJIYyUYCHHOC BBIPAXKCHUEC IJId v JOJIZKHO COACPIKATH ITOCTOAHHYTO

uHTerpupoBanus C. OaHAKO MpU MPUMEHEHUU (POPMYJIBI J' udv =uv— J' vdu

9Ta MOCTOAHHAA N3 OKOHYATCIIbHOI'O BBIPAXKCHHUA BbIIIAJacCT. HOG)TOMy B BBIPpAXKCHNHN

1151 v yiooHo nosiarate C =0. OKOHYATeIbHO, UMEEM:
J-lnx
Jx

= 2x"? lnx—ZIx"l/zdx =2x"?Inx—4x"* +C.

dx = 2x"? lnx—J.Z)cl/2 ld)c =
X

7. sze’”ldx .
Pemrenue. ITonoxxum u = x>, dv=e*"dx. Torna du=2xdx n

V= J-dv = je_“ldx = —j e d(—x+1)=—e""".
[Tpumensist hopmyty J' udv =uv — J' vdu WHTETPHUPOBAHMS 10 YACTSAM, ITOJTydaeM:
sze”‘”dx =—xle 4+ ZIe’x“xdx )

K nonxyueHHOMY HHTErpally BHOBb IpUMEHsIeM (DOpMYITy HHTETPUPOBAHUS 110

YyacTsaM, rmojarast u=x, dv=e "'dx. Torna du=dx, v=—""1u
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IxZe—x+ldx — _xZe—x-H _ 2xe—x+1 + 2J.e—x+ldx —
_ XZe—xH _ 2xe—x+l _ 2e—x+l + C —

=—(x"+2x+2)e " +C.

8. J-xarcsin xdx.

) d
Pemienue. I1onoxum u =arcsinx, dv=xdx. Torna du= al =, V= % .
1-x
[Tpumenss J' udv =uv— J' vdu , TIOJTy4aeM
.[x arcsin xdx = x_2 arcsin x — lJ- xdx =
2 29 V1-x7
. 1 Wl-x"] -1
=-—arcsin x + — dx =
2 2 1—x?

2
:%arcsinxjt%_[\/l—xzdx—%v[%.

BTtopoii n3 nomyueHHbIX HHTETPaIoB — TAOJMYHBIH, IEPBBI HalAeM

MOJICTAHOBKOM x =sin¢ (CM. HUYKE UHTEIPUPOBAHUE UPPALIUOHATBHOCTEMN):

J.\/l—xzabc:jcos2 tdt zjwdt =
2

zlt+lsin(2t) :larcsinx+lx\/1—x2 .
2 4 2 2

OKOH‘I&TCJ’IBHO, Inojry4yacm

2
J'xarcsinxdx: x 1 arcsinx+A1-x2 +C..
2 4 4

9. je“ cos3xdx .

Pemenne. [TycTh u =cos3x, dv=e*dx. Torna du=-3sin3xdx, v= %e“ . O6o3Hayas

VCKOMBIM MHTErpaji uepes J , Hory4yaem
1 2x 3 2x
J=§e cos3x+EIe sin 3xdx .

K nmonyyeHHOMyY MHTErpaity BHOBb MpUMeEHsieM (GOpMyITy HHTETPUPOBAHHUS 110
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YacTsIM, TI€ u =sin3x, dv=e>dx:
1, 3(1 ... . 3¢
J=—e""cos3x+=| —¢ sm3x——je2 cos3xdx |,
2 2\2 2
WIIH
1, 3, . 9
J=—e""cos3x+=e’sin3x——J +C,.
2 4 4
Bripakast U3 mociieJHero paBeHCTBa HCKOMBIH HHTErpall J , OKOHYAaTeIbHO HMEEM

J 2%(2cos3x+3sin3x)e“ +C, e C :%c1 :

HNHTerpupoBanre pauoHaJIbHOCTEH

MeTtoa HeonpeaeJeHHbIX KO3I(PPUIIHEHTOB

10 J~ x2dx
A x-DP(x+1)

Pemenre. 3anuceiBas MOABIHTETPATBHYIO (YHKIIMIO B BUAE CYMMBI IPOCTEHIITNX
npo0eit, uMeeM:

x’ 4, 4, A,
= + + R
(x=D*(x+1) x-1 (x—1] (x+1)

WM TIOCJIe TIPUBEICHUS BBIPAXKEHHS MPABOM YaCTH K OOIIEeMy 3HaMEHATEIIO:

x’ AT =D+ A, (x+ D)+ A (x—1)°
(x=1)3(x+1) (x—1)*(x+1) '

[TosrydyeHHOE paBEHCTBO BBITIOJIHACTCS TOXKACCTBEHHO (T.€. MPH JIIOOBIX 3HAUYCHUSIX
MEPEMEHOM X ), TOJIBKO €CIn
X' = A7 =D+ A, (x+1)+ 4, (x—1)°.
[Tonaras, 4to 31€Ch x =1, oJly4aeMm 1=24, 1, clieq0oBaTeNbHO, 4, =1/2. [Ipn
x=-1, umMeeM 1=44, u nodtomy 4, =1/4. Ilonoxum x=0. Torma 0=—4, + 4, + 4, .
[Toacrasisis B mociieqHEE PABEHCTBO HANICHHbBIE 3HAUECHUS 4, U A4, IOJy4aeM

4,=3/4.

67



Wcnones3yst HaliieHHOE TIpeACTaBIeHUE JIJIS TOABIHTErpalbHON (DYHKINH,

nMEEM
2
BRSSO S N S U I PO
(x—1D"(x+1) 4 x-1 2 (x-1)" 4 x+1
S WS SE S TS
4 2(x 4

HNuTerpupoBanue UPppPaUOHAIBHOCTEH

WNuTterpansl Buga IR(x, Na* —x? )dx , J.R(x,\/xz +a’ )dx , IR(x,\/xZ —a’ )dx ,Te R—

pamuoHalIbHAA (byHKI_II/ISI, HaXOJATCS C IIOMOIIBIO IO cTanoBoK X = @Sint, x = a-gt,

a
X =— COOTBCTCTBCHHO.
cost

[ .2
11._[ x_ldx.
X

1 s sin ¢dt
Pemrenve. [TonoxknM x=——, rae te[0,z]u t == . Toraa dx="—
cost 2 cos“t
Vxr =1 1—cos’t costsint sin’¢ sint
| dr=| g —dt=[\— dt =
x cos’t  cos’t cos’t cost

= j lretrgrdr .

[Ipu caemanHbBIX MPEANON0KEeHUAX sins >0. Ecau x>0, T. €. cost >0, TO

|tgt| =gt U

[tg?udt =j((1+tg2t)—1)dt=jcoit2t—Idt=tgt—t+C.

1 1
Tak KaK cost=—, TO t =arccos— U
X X

_ sint _\/l—coszt B

1gt = = =vx’-1.

cost W’COSZ t

CnenmoBaTeibHO,
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vxi =1

-|‘4abc:\/)c2 -1 —arccosl+C.
X X

Ecmm x<0, T.€. cost<0, TO |tgt| =—tgt , U AHAJIOTUYHO TOJIYIUM, YTO

[ .2
j al _ldx:—\/xz—1+arccosl+C.

X X

HNHTerpupoBanue TPUrOHOMETPHYECKUX PYHKIIMHA

NuTterpansl Buga j R(sin x,cosx)ix , TA€ R — panuoHaibHas GyHKIUS,

o X
AOIIYCKAIOT pallMOHAIN3AIHUI0 C IIOMOIIBIO YHUBEPCAJIbHON ITOACTAHOBKHU ¢ = th )

. 2t 1-¢* 2dt
rae —z<x<z.Torma sinx=———, cosx= > M dx= 5
1+1¢ 1+¢ 1+¢
12, [
3+5cosx

dx J‘ 2dt
3+5cosx (1+t2)[ 5(l—t )J

Pemienwue. [onarast ¢ = 1g(x/2), monydaem I

1+

o] dt | dt 1|t+2| c-lin tg(x/2)+2 i C
8—27 Ja—p 42" T4 eli2)—2 "
Cemectp II.

MeTtoauveckue ykazanus no reMe «OnpeaeieHHbIN HHTErpan»

Bonpocs! A5t caMmonipoBepKu
1. Yrto Ha3bIBaeTCS ONpPENEIEHHBIM HHTETPAIOM?
Kakumu cBolicTBaMu o0jaiaeT onpeneaeHHbI HHTerpan?
dopmyna Herotona-Jlel6Hua.

dopMmyna sl BBIYUCIEHUS TII0MAIU QUTYPBI.

wokh wn

dopmyna 17 BBIYUCIIEHUS 00beMa Tell BpalleHusl.

IIpuMepsl penieHus 3aaa4

3agava. a) Haittu miomaap miockoi Gurypel, orpaHUYEHHON JTMHUSIMHU
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y=-x’—6x-5, y=—x-5.
Pemenue. Mickomas miomaap S 3TO IOk 3alITPUXOBAHHON YacTy (PUTYPBHI,
00pa3oBaHHON TPSIMOU y =—x -5, IPOXOAIIEH Yepe3 TOUKH (-5,0), (0,-5) u

napaboon

y=-x"-6x-5

C BEPIIMHOM B TOUKE (—3,4), IEPECEKAOIIEN OCh Ox B TOUKAX
x=-5H1 x,=-1:
y'=-2x-6=0,0TKyna x=-3,a y(-3)=4,

-x*—6x-5=0,0TKyAa x,=-5 1 x, =-1.
b
[Tnomans S ¢GUrypsl BEIUUCIUM, UCTIONB3YS GopMylny S = I( J(x)—o(x)) dx,

B KOTOPOH y = f(x)— ypaBHEHHUE apadoIbl
y=-x"-6x-5,a y=@(x)— ypaBHEHHE IPSAMON y=—x-5.
[Ipenenbl MHTErPUPOBAHUS ¢ U b HAUAEM U3 YCIOBUS f(x) = ¢(x):
-x’—6x-5=-x-5,
x*+5x=0,
x(x+5)=0,
OTKyZa a =—5 U b=0— COOTBETCTBEHHO HWKHUW U BEPXHUU MPEIEIIbI

uHTerpupoBanus. Takum oOpazom,

0 3 ) 0
S:J(—Xz—Sx)dx:( ;C _&J‘ _ 125 125 125
,5 )

2 3 2 6
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2) Haiitu 06beMbI TEJ, 00pa30BaHHBIX BpAIIEHUEM BOKPYT ILIOCKOU (PUTYPHI
o o 2
BOKpYT OC€H KOOpJMHAT, OrpaHUYCHHOU JIUHUIMU y=——-, x=0, x=1, y=0.

x+1

Pemenue. O6bem V,, 00pa3oBaHHBIN BpallleHHEM BOKPYT ocH Ox , HAXOJIUM

b
HEMOCPEACTBEHHO U3 GOPMYIIbI V, = 7 f y*(x) dx:

14 122a'41 1) °d(x+1)=—4 ) =2
= = + + = — + = .
" ﬂ!(x+lj X ﬂ.!.(x ) (x+1) ﬂ(x ) =2
1'-].
"
V=—
TN
- \la
L2
| i:‘---—.B
| 1
| - |
-1! U(} ,1]:]' .
|

O06nem ¥, paBeH CyMMe IBYX 00BEMOB: V, =V, 5 +Vpp00, TAE Ve, Vipoe — OOBEMBI
TeJI, MOJTY4YEHHBIX IPY BpaIllEHUH BOKPYT OCH Oy COOTBETCTBEHHO KPUBOJMHEHHOTO

TpeyrojbHuKa ABC u KBajapaTa BDOC. 2

d
ITpumenss dopmyny V, =7z _[ x*(y) dy , moy4aem

Ve =7zj (2—YJ dy:;zj (4y2 —g +1Jay=;z(4yl —4n[{+ y)‘ 12 =(3—4In2).

1
Vapoc =7 _[ I’dy =y, = = . Toraa o6mmii 00beM paBeH
0

V, =V sc +Vapoe =73 —4In2) + 7 = 4z(1-1n2).
Mertoanyeckue ykazanus no reme «JAuddepeHuuaiabubie ypaBHEeHUD)
IToxaxxem Ha npumepax peuieHue nuddepeHnuanbHbIX ypaBHeHU. [lpexae yem

pelInTh ypaBHEHHE, HEOOXOIUMO OMNPENENUTh €ro THUIl. YPaBHEHHE IEPBOTO

nmopAaaka

P(x,y)dx+Q(x,y)dy=0
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Ha3bIBACTCs YPAaBHCHHCEM C PA3ACIIAIOIHNMHCA IMEPEMCHHBIMH, C€CIW €r0 MOXKHO

3arucaTtb B BUAC

Ml(x)-Nl(y)dx+M2(x)-N2(y)dy =0.

PaznenuB o06e uwactu ypaBHeHus Ha N (y) - My (X), moidyuaeM ypaBHEHHUE C

pa3ie€HHBIMY IEPEMEHHBIMA U HHTETPUPYEM €T0.

[Tpumep 1. Halitu o61iee perieHne ypaBHEHUsI

(xy+x)dx—(x*y+y)dy =0=> x(y+1)dx— y(x*> +1)dy =0

B pesymbraTe pasgeneHus INEPEMEHHBIX — IOJydaeMm xdx _ ydy =0.
x2+1 y+l
HNHuTterpupyem
xdx +1)-1
I 5 —I (+D) dy=0 wm éln(x2+1(—y+ln(y+1(=lnC:>
x“+1 y+l1

, WU \/xz—l—l-(y-l—l):C-ey — o0Owmmit

ln(\/x2+1 -‘y+1‘):1n‘C-ey

MHTErpal ypaBHEHMS.
Vpasuenue y' = f(x,y) um P(x,y)dx+Q(x,y)dy =0 naspisaercs
OJTHOPOJTHBIM, ECIIM IIPH 3aMeHe X Ha AX ¥ ¥ Ha A) OHO HE U3MEHHUTCS.
[Ipumep 2. PemnTs ypaBHEHUE y2dx+(x?—xy)dy =0.
I[lepeMeHHBIE He pa3ensdiorcs. 3ameHuM X Ha AX u ) Ha Ay . [lomyunm
A2+ 3(x* —xp)dy =0, coxparum ma A’ : y2dx+(x>—xy)dy=0.
Cie10BaTeNbHO, JaHHOE yPABHEHHE OJHOPOAHOE IEPBOTo IOpsaKa. Pemmm ero c
IOMOLIBIO TOJACTAHOBKM ) =U-X, Tae U(X) — HOBas (yHKLHS, OTHOCHTEIHHO

KOTOPOU IMOJIyYa€M YPABHEHUE C PA3ACIISIIOIMMUCS ITEPEMEHHBIMU.

d 2
HOCHeI[Hee ypaBHeHI/Ie 3alIMiIeM B BUJIC l = 4'L2 n aciiacm HOI[CTaHOBKy
dx xXy—Xx
du u?
y=u-x, y'=ux+u, orciona nomydaem xa+u =1
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Pazpensst mnepemeHHbIE, HaXOAUM 0. MWurerpupys 510

@4_0__”)6[“:
X u

ypaBHEHHE, HAXOAUM ero oommii naterpan u-x=C-e.

[IpyHAB BO BHMMAaHHE, 4TO uz%, U3 nocienHend (Gopmysbl moxydaem OOUIHiA

waTerpan ypasaenns y=C-e’".

Vpasrenue Buna )’ + p(x)y =¢(x) naseBaercs muHeHHBIM TH(bdEPEHINATEHBIM
YPaBHEHHEM TIEPBOTO TOPsAKa. Ero pemaroT ¢ MOMOIIBI0 MOJCTAHOBKA Y =U-V,
rI€ U U V— HEU3BECTHBIC (PYHKITUH.

IIpumep 3. Peumts ypaBrenne — V'-ctgx—y=2c08%x-ctgx.

Pewenue.

V3 naHHOTO ypaBHeHUs nonydaeM )’ — y-tgx=2c08s% X

IIycts y =u-v Torma y'=u'v+u/' . TIpu noxcranoBke B mOC/eNHEe YPAaBHEHHE
HAXOmUM U'V+UV —U-V-1gX = 2cos%x, wim

u'v+u(V' —v-tgx)=2cos’ x. ()

JI1st onpesieNieHus V uMeeM ypaBHeHue V' —vtgx=0=> a;v =tgxdx.

Wuterpupys nocjenHee ypaBHeHHUE, OJIy4aeM V= [Ipu sTOM ypaBHEHUE

COSX
(+) maet

I du
cosx dx

=2c0s’x wm du=2co0sdx, otkyna
U= 2{sinx—§sin3 xj+C.

CrnenoBartenibHO, 0011I€€ PEIICHHE UCXOIHOTO YPaBHEHUS Oy IeT:

y=u-v,Te. y:wls)c(Zsinx—gsin3x+C].

N2
[pumep 4. Pemmts ypaBHenne )" = —%;L
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JlanHoe ypaBHEHHE 2-T0 MOpPsAKAa HE COJEPKUT HE3aBUCUMOMN IMEPEMEHHON u

oTHOCcHTCs K TNy ypaHenuit f(),)',1")=0.
" d dg? 222
! = = . . . = — .C.
IIYCTL y p , TOTrJa % ]y p 13 ypaBHCHI/I}I HOquaCM 7y p 2)} , T.C

dp__d
p 2y

C
B pesynbTare MHTErpUPOBAaHMS Haxoaum: 1N p = —éln y+InC, 1e. p= TL’
Y

dy_ G

WIH x \/} ,

32 _

T.C. é« [ydy =dx Otrciona Haxomum
1

TCI y x+C, — oOuwmii uHTErpas TaHHOTO YPaBHEHHUSL.

[Tpumep 5. HaiiTu permenne TMHEHHOTO HEOJHOPOAHOTO MU(PEpEHITHATBHOTO

ypaBHEHHS
yrr_yr —e*,
yosneTsopsioniee HadansubsM yenosusam: Y(0)=0, 1'(0)=2.

Pewenue.
CootBeTrcTBYyIOLIEE TUHEITHOE OTHOPOAHOE MU PepeHIInanbHOe YPaBHEHUE HMEET

BU]I
V'=y'=0

Xapakrepuctuueckoe ypasuenne: K2 —K =0 MMEET JEeiCTBUTEIBHEIE
pa3sIMYHBIE KOPHU

k=0, k,=1. Obmee pemenne COOTBETCTBYIONIETO JIMHEHHOTO OIHOPOIHOTO
quddepennmanbHoro ypapuerus Y, , =C +Ce”.

YacTHOE peleHne V JaHHOTO JHMHEHHOro HEOJHOPOAHOTO Iu(depeHIMaTEHOrO
ypaBHeHus WileM B Bune ) = Axe, Tak kak Kod(pOHUIMEHT MPU X IMOKA3aTENbHOM

bynakuuu  e*  (paBHBIM  €IMHHWIIE) COBMAJaeT C OJHUM W3  KOpDHEH
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XapaKTepPUCTUUECKOTO ypaBHeHHs. [lojcTtaBuM ) B HEOJAHOPOIHOE YypaBHCHHE,

BerancuB npexae )y = Ae*(1+x), 7' = Ae*(2+x).
Umeem  Ae*(2+x)—Ae*(1+x)=¢e*, orcioma Ae*=e*, umm A=1.
CiietoBaTeNibHO, YaCTHOE PEIICHUE UMEET BU ) =X €.
Ob11ee penieHie HEOHOPOIHOTO YPABHEHHS HMECT BUL V) iy = Vo 1V -
Mostomy y,, ,;, =C +C,-e* +x-e*. Mcnonp3ys HaualbHbIe yCIIOBHS,
onpenensem C, u C,:
0=C1+C2€0+0'€0 = C,+C,=0.
Vo =0+Ce +l-e*+x-e¥,um 2=C,e’+e’+0=
=G +1=2, C,=1,1x. C=-C,,10 C;=-1.
CJie10BaTENBHO, HICKOMOE YaCTHOE pemenue oyaer y =—1+¢e* +xe*.

[Tpumep 6. Haiitu pemienue cucteMbl JTUHEHHBIX TU(PepeHInanbHbIX YpaBHEHUN

dx _
a7
dy __

it 2x

Peurenne. Bynem uckars pemenue B uge X =ae, y=Be* .

[ToacTaBisist TH BbIpaKEHUSI B JaHHYIO cucTeMy AuddepeHlnanbHbIX YpaBHEHUM,

IIOCJIC COKpAlICHHA Ha elu , HIMCCM

1-ADa—-p£=0 .
. ;
—2a-Af=0
HenyneBoe pemieHue CUCTEMBbl alreOpandeckux ypaBHEHHM (x) CYIIECTBYET
TOJILKO TOT/a, KOTJAa ONpPEIeIUTENb, COCTABICHHBIM U3 KOAP(PUIUEHTOB MpH
HCU3BCCTHLIX, paBCH HYJIIO, T.C.
1-4 -1

0. (s
P ()

PackpsiBast onpeaennurens, NOJy4aeM XapaKTEPUCTHYECKOE YPaBHEHNE
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A2 —A—2=0, (s+), KOPHH KOTOPOTO A=2 u A,=-1. Tpud;=2 wu3
BTOPOTO PaBEHCTBA CHCTEMBI (x) HaxonuM f=—a; npu A, =—1 Haxomum =20 .

Taxum 00pa3oM, MOTy4aeM JBa PEIICHUSL:
_ 2t _ 2t _ —t _ —t
x, =Ce”,y, =—Ce" n x,=Ce”’, y,=2C,e™". Ux cymma Taxxe

ABJSICTCS PCHICHHUEM I[aHHOﬁ cucteMbl. OKOHYATEILHO HUMEEM

x()=Ce* +Cye™, y(t)=—Cie* +2C,e".

3amaua.

MarepuanbHasi TOYKa Macchl 1T OTTalKWMBAETCS BAOJb MPSIMONW OT HEKOTOPOIO
IIEHTpa C CWIOH, MPOMOPIMOHAIBHON €€ PACCTOSHUIO OT 3TOro IIEHTpa
(koaddurment  nponopruoHadbHOCTH  paBeH  4).  CONpOTHUBICHHE  CPEIbl
MIPOTMIOPITMOHAIEHO CKOPOCTH ABWKEHUS (KOA(D(PHUITMEHT MpOnoOpIHOHaILHOCTH PABEH
3). B Hayane IBH)KEHHSI pacCTOSTHUE OT LEHTpa paBHO | cM, a CKOPOCTb — HYIIIO.
Haiitu 3akoH IBUKEHUS.

Pemenne.

[To BTOpOMYy 3akoHy HploTOHA paBHOAEHCTBYIOIIAsl CUJI, JECHCTBYIOLIUMX Ha TEJO,

paBHA IIPOM3BENEHUIO MACChl Tela HA YCKOpeHMe aBwkenus F =ma, m=le,

2
a= fh? , TIE X — pacCcTOSIHUE TOYKH OT IIEHTPA.
d?x dx
[Tonyyaem ypaBHEHHE o 4x— 35 , C HaYaJIbHBIMHU

I =0.

YCIIOBUSAMHA X‘ =1, X
=0 =0

Hmeem nuHelHOE ypaBHEHUE 2-TO TOPSAIKA C OCTOSIHHBIMU KO3 PHUIIeHTaMu

x"+3x"—4x=0. CocraBisiem xapakrepucrudeckoe ypasuenue k> +3k—4=0,

k,=-4, k,=1. Orciona x(t)= Cle_‘” +Cue'.

JI71s onpeieNeHus POU3BOIIBHBIX OCTOSHHBIX HaxoauM X' (1) = —4Cle_4t + Czet

", UCITIO0JIb3Ys HA4YaJIbHOC YCJIIOBUC, ITOJIYyHaCM CUCTCEMY
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C,+C, =1, 1
Pemast, Haxoqum Cl =—1u C2 =—. Torma

—4C,+C,=0 5 5
x(t) = ;(4€t +eH).

MeTtoauveckue ykasaHus no reme «Psaabn»

1) YN CJIOBBIE PA/1bI

Cpenu 10CTaTOYHBIX MPU3HAKOB CXOJUMOCTH PSIZIOB C MOJIOKUTEIbHBIMU YICHAMU
HauOoJsiee YPHEeKTUBHBIM sIBIsieTCsl MHTEerpaibHbld npu3Hak Komwu. Ilosromy, ecnu
Jpyrye MpU3HAKU HE MO3BOJISIIOT PEIIUTH BOMPOC O CXOAUMOCTU UJIU PACXOAUMOCTH
YUCJIOBOTO psfa C TMOJOXUTEIbHBIMU YJE€HAMHU, TO CIEAyeT OOpaTUThCS K

UHTErpalibHOMY Mpu3HaKy Komm.

o0

2n
[Tpumep: MccnenoBath Ha CXOAUMOCTD ST 241
n=l N

a) ¢ moMoIIbio npu3Haka JlanamOepa; 0) UCMONB3Yys WHTETPATbHBIN MPU3HAK.

2n y = 2n+2
n?+1 M (2 +1)+1

2
. hmﬂnﬁ: lim (2I’l+2)(}’l +1) ~1
a) Haiinem poon Uy nsen ((n+1)2+1)-2n

Pemenue: o ycnosuto U, =

T.C. IPU3HAK I[anaM6epa HEC ITO3BOJACT CACIATh 3aKJIFOUYCHHUEC O CXOAMMOCTH UJIN

PacxXoauMOCTH psaa.

0) WICHBI JAaHHOTO Psia MOJIOXUTENbHBIC U yOBIBAKOT, 3a GyHKIHI0 f (X), 0 KOTOPOii

2x
x> +1

HZIeT pedb B HHTErPAILHOM MpU3HaKe (CM. I1.6), Bo3bMeM (yHKuuo f (X)=

2n
n>+1

mpu X >1. Dra GyHKuMs HempepbiBHA U yObIBaeT, puueM [ ()= . Tak kak

n
=00, T0 HecOOCTBEHHBIH
1

n 2
> de=tim [ 1D i 1nf? 41
x“+1 n—swo] x4+ now

T O2x
J
1

HHTCTPAJ pacxoanTcCs, CICA0BATCIIbHO, I[aHHbII\/II pAa pacxoauTcs.

71



JlaHHBIN pUMEP MOKHO PEIIUTh, TPUMEHSS TEOPEMY CPaBHEHUS PSAIOB.

o o0
Teopema. JlaHbl 1Ba psifia C MOJIOKUTEIBHBIMU WICHAMH: un Dy v [ToBeneuue
=1 n=l

o0

paaa Z un HU3BECTHO, T.€. U3BECCTHO CXOAUTCsA OH HUJIN pacxoauTcs. Tpe6yeTc;I
n=l

o0

OHpC,Z[CJ'II/ITB, CXOOUTCA UIIN PACXOAUTCA PAL Z Vn .
n=l

Ecnu mpenen oTHOMICHHS OOIIMX WICHOB JAHHBIX PSIOB MPU /7 —> 00 €CTh YHCIIO, HE
paBHOE HYJIIO M OECKOHEYHOCTH, TO 00a psja BeayT ceOsl OAMHAKOBO, T.€. WK 00a

CXOJISATCS, WK 00a pacxoasarcs, T.e., €Cln

lim%e— 4, 420, 42w,

n—»0 Vn

To o0a psima BenyT cedst OAMHAKORBO.

o0

211 C FApMOHHUYECKUM PSIOM Z_" Pe KOTOPBIN PACXOJUTCS.
n-+ n=l

o0
CpaBHUM psin Y|
n=l

OOt YieH rapMOHUYECKOTO psija un =—, OOIIMH YJI€H UCCIETYEMOTO psa
n

2n . 2
y = Haxogum lim Un liml- n +1 = 1 * O,;t 00, OTCHOJIa UCCIIEAYEMBIH
noo21 ooy, nsep o 2n 2

PSIL PACXOJUTCA.
2) ®YHKIUMOHAJIBHBIE PSABI.
CTEITEHHBIE PAJIBI.

Psin
iun(x)=u1(x)+u2(x)+...+un(x)+..., (1)
n=l1

YJIEHbl KOTOPOTO SIBJISIFOTCS. (PYHKLMSIMU OT IEPEMEHHON X , Ha3bIBAETCS
¢bynkmonansHbIM. [Ipu nosncranoBke X B GyHKIMOHANBHBIN psif (1), modyuum
YHUCIIOBOM Psifl, KOTOPBIM MOXKET OBITh CXOASIIUMCS UIH PACXOISIINMCS.
COBOKYNHOCTh 3HAUYE€HUH X, NPU KOTOPBIX (PYHKIMOHAIbHBIA pAJ CXOIUTCH,
HA3bIBACTCS €r0 00JIACThI0 CXOAUMOCTH. YacTHRIM ciydaeM (yHKIIMOHAIBHOTO Psiia

SIBIISIETCSI CTEIICHHOU pAaAa BUOA
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aytax+a,x*+..+a,x"+ Za x", (2) wm
n=0

ay+a(x—x ) +a,(x—x )" +...+a,(x—x,)" +...:n§0an(x—x0)” NG

O0651aCcThIO CXOAMMOCTH CTETIEHHOTO psiJia SIBISIETCS MHTEPBAJl YHUCIOBOU OCH,

CMMMETPUYHBINA OTHOCUTENBLHO Toukd X =0 (mus psga (2)) win X = X, (nns psna

(3)). DTOT MHTEPBAT MOKET OBITh 3aKPBITHIM, OTKPBITHIM WJI MOJIYOTKPBITHIM.

I[J'I?I HaxXO0XACHUA MHTCPBAJIda CXOANUMOCTH CTCIICHHBIX PAIOB 0OBIYHO HUCIIOJIb3YIOT

npu3Hak Jlamambepa.

s (=2)"

HaiiTu uaTepBai cX0AMMOCTH CTENEHHOIO psia Z 2 sl

o 5”_1'11; Uy = 5"(n+1)’

Ucnonb3ys npusnak [Janambepa, uiiem npeaen

ﬂm‘ hmw:Jﬂ' on__|

u, | S"(n+1)x"| Snoen+l 5°

lim
n—> 00

OmnpenensieM, MpH KaKuX 3HAYSHUsIX X 3TOT mpeen OyneT MeHsbIe 1, T.e. pemaem

X —+
HEPaBeHCTBO 5 < 1, |x|<5, 5< x <5, X=3%5

[To npusnaky JlanamOepa mpu J1t0OOM 3HAYEHUU X U3 HAWJEHHOTO MHTEpBaJia

JAHHBIN PsiFi CXOIUTCS, a IIPU |x| >5  pacxomutcs. I'paHMYHBIE TOYKH X = T35 3TOro

u

lim —#+ =1 6
miTepBana, Ju Kotopeix ;107 - u npusHak Jlanambepa He peraeT BOMpoca o

CXOAMMOCTH pAJia, HCCIEAyeM 0Cc000.

5]’1

[Ipy X =5 MOIy4nM 4YUCIIOBOM psif Z -1, nin ZIE’ KOTOPBIH pacxoaures,
n=

YTO CJIE€AYET U3 CPaBHEHUS €ro C pacXomsalMMCA TapMOHUYECKUM PAIOM
ol. (5.1
> >
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o (=5)"
5n—1

[Ipy y=5 TMOJIYyYUM YHUCIOBOM 3HAKOUEPEIYIOUIHICS p;mz WIH

ZL’/IL, KOTOPBI CXOAUTCS MO Mpu3Haky JlelOHuna (4YjaeHsl STOro psina

yOBIBAIOT MO a0COMIOTHOMY 3HAYEHHIO, CTPEMSICh K HYJIIO).

CJICI[OB&TCJILHO, HHTCPBAJIOM CXOJUMOCTH JaHHOT'O pAaAaa ABIIACTCA

—5<x<5, R=5.

3) IIPUJIOKEHUE CTEIIEHHBIX PAJ0B K
[MTPUBJIMXXEHHBIM BbIYMCJIEHUAM

Psimpt  Wwacto WMCHONB3YIOTCS IS TPUOJMIKEHHOTO BBIYHUCICHUS 3HAYCHUU
byHKIMi, WHTErpanoB u pemieHus auddepeHInanbHbIX ypaBHeHHH. CryaeHTaMm
cieayeT oOpaTuTh BHUMaHKE Ha 3aMmedanue [9, .16, §7], B KOTOpoM MokazaHo, KaK
OIIEHUTh MOTPEUIHOCTH, MOIYYAONIYIOCA MPU 3aMEHE CYMMBbI 3HAKOUEPEIYIOIIErocs
psna, yIOBJIETBOPAIOIIETO YCIOBUSIM Teopembl JleiOHMIIa, CyMMOIl MepBBIX €ro
YJICHOB; JIOMyCKaeMasi a0COFOTHAS MTOTPENTHOCTh HE MPEBOCXOIUT MOIYJS TIEPBOTO
otOporeHHoro wieHa. 31neck [9] B cmucke muteparypsl 310 I[luckynos H.C., T.2.

«uddepennranbHoe U UHTErpaIbHOE UCUUCIECHUSY.
b

[Tpumep. BoIuUCINTD ONIPENEICHHBIN HHTETPal j S (x)dx ¢ rounocrsio 1o 0,001,
a

Pa3IOKUB MOJBIHTETPATHHYIO (YHKITUIO B CTETICHHOU PSiJl M 3aTEM

1
MPOUHTETPUPOBATH €0 MOWICHHO: I xcos~/xdx.

Paccmotpum pasznoxkenue COSX B psll

2 4 6
COSX = 1—)5'4—)5“—2'—... , X €(—00;+00). Orcrona
2 3 4
X X .
COS\/_ 1—§+m a+§ cees XE(—OO,-i-OO).
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Nuterpupys B nipenenax ot 0 go 1, Haitgem

1 1 2 3 4 .5
x2 B3 Xt x
(j)xcos\/;dng TR TR TR T dx =

P SEUE A S AN LV U U SR S
“ 2732744175617 68! "'jo‘z 61963600~

~0,5-0,1667+0,0104=0,343.

UeTBepThlid WIEH 3TOr0 3HaKo4Yepeayrlerocs psaa no Moy Mmessiie 0,001,
MO3TOMY I BBIYMCICHUS MPUOIMKEHHOTO 3HAUEHUS MHTErpaja ¢ TOYHOCTHIO 0
0,001 mocTaTo4HO B3STh CyMMY IEPBBIX TPEX UJICHOB psia, IPU 3TOM JOIyCKaeMm

ommbKy |7 ,,| <0,0003.

Metoanuyeckue ykazanus no reme «Kparable HHTerpajbl M UX NPHUJI0KEHUS.

[Ipumep 1. Beraucnuth ABOMHOM MHTErpall BAOJIL 00acT D (CM. pUCYHOK)

[[ (x*+ y*)dxdy .
D

Jlis BBIYMCIIEHUS ABOMHOTO HWHTErpajia HeoOXOJUMO TPEACTaBUTH €ro B BHJE
JIBYKPATHOTO, TMPUYEM MOABIHTETPAIbHYI0 (YHKIUIO TIOCTaBUTh TMOJ  3HAaK
BHYTPEHHETO HHTErpasia. B3sTh BHYTPEHHUH HHTErpaJl M OT IOJYYEHHOIO
pe3ynbTaTa B35ATh BHEIIHWN. YTOOBI paccTaBUTh Mpeneibl HHTETPUPOBAHUS IO
NEPEMEHHOH X npoekTupyeMm obnacte D Ha ock Ox. JleBas mpoekuusi paBHa HYJIIO,
IpaBasl paBHA 1, cie10BaTeNbHO, HUKHUM IIPEIE]l MHTErPUPOBAHUS 110 IEPEMEHON X
oyzaet 0, a Bepxuuii 1. UTOOBI paccTaBUTh MpeAEIbl MHTETPUPOBAHUS IO TIEPEMEHHON
¥, yepe3 obnacte D mpoBoauM MpsiMyro napajuieibHo ocu Oy M OTMEYAeM TOUYKY
BxoJa B o6macth D u Touky Beixona u3 Hee. T.K. TOUKa BXOJa JICKHUT Ha MPSMOM
y=0, To H>KHUI TIpeie]l UHTErpupoOBaHus 1o nepemeHHol y Oyner 0. Touka BbIxOga

JIEKHUT Ha OPSIMOM X+y=1, U3 ypaBHEHHUs STOU MpsAMON Haxoaum: ¥y =1—X,
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*X

0| y=0 Bx. 1

TOI'/Ia BEPXHUI [IPee] MHTErPUPOBaHHs 110 mepeMennoil y oyner 1—x . Haxogum
1—x

1 1—x 2 1 3
[[ (x*+y*)dxdy =[dx | (x*+y )dy:j(x2y+%j dx
D 0 0 0

0

1
- 3
=I xz—x3+% dx =

1 1 1
3 3 4 4
:J‘xzdx_“‘xzdx+“‘ud x__x__u :l_l+i:l
3 3 4 12 3 4 12 6
0 0 0

OOpaTuTe BHMUMaHUE Ha TO, YTO MPH BBIUMCICHUH BHYTPEHHETO MHTETpaia 1o

apryMEHTY y APYTOM apryMEHT X CUUTAETCS BEIIMYUHOMN ITOCTOSTHHOM.
[Ipumep 2. Beramcnuth miomans GUTypbl, OTPAaHUYEHHON KPUBBIMH, 3aJaHHBIMH

YPAaBHCHUAMH B JCKAPTOBBIX KOOpAMHATAX, HCpCﬁ,Z[H K IIOJIPHBIM KOOpAWHATaAM

(a>0).

2 2
(x—a)* +y’ =a2,(x—%j +y° =%,y=0

Pemenue. HCKOMYIO Iaomanb y,Z[06HO HCKAaTb B IOJIPHBIX KOOPpAHWHATAX.

N3BecTHA CBSI3B ACKAapPTOBBLIX KOOPAMWHAT C IMOJIAPHBIMMU:

. 2 2 2
X=rcosQ,y=rsinQ,x +y =r

[Tnomaak miockoi obnactu D Haxomat no popmyne S = J' J' dxdy, i,

D
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MNepEX0 4 K MOJAPHBIM KOOPpAWHATAM:

B r(9)
S = j do jrdr.
a 1 (9)

3amuiieM ypaBHEHHUS JAHHBIX OKPYKHOCTEHN B MOJISPHBIX KOOPIMHATAX.
2 2 2 2 2 2 2
Umeem (x—a) " +y  =a”, wm X" —2ax+a +y =a’, orcona
2 2 2 _
X°+y =2ax, wm r” =2arcosQ, r =2acoS@. AHJIOIHYHO, MOJAPHOE

YPaBHEHUE BTOPOU OKPYKHOCTH IIPUMET BUA: ¥ = @ COS (. M3 pucyHka BUIHO, 4TO

o T T
NOJISIpHBIA yron B obmactu D usmensiercss ot 0 g0 P Te. 050 SE. Eciu u3

nosoca 0 yepe3 ob6xactb D mpoBecTu NMOJISIPHBIN paanyc, TO TOYKa BX0oJa B 00J1acTh

D OyzaeTr Ha OKpYXHOCTH 7 =acos¢, a TOYKa BbIX0/a U3 OOJACTU HAa OKPY>KHOCTH

7 =2acos@, MO3TOMY acos@ <r <2acos¢.

‘=2aCos ¢

=Y. 1

F=aCOS

Taxum o6pazom, miomans S obnactu D paBHa

2acos@ /2

Id(p J‘m’r— I 2a coSP _ : J‘(4a2 cos’ p—a’ cos’ Q)dp=

acosQe 2
acosQ
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/2 /2

3a? 5 3a® [1-cos2¢ 3a’ sin 2¢ \rt/2
==—— | cos” pdop = do = - =
2 (P(Pz_[z(')4(')20
0 0
3a’ (n shlnj 3a’m .
=" |- = , Tk. sinmt=0
4 \2 2 ) 8

B HaHHOﬁ 3a1a4C JICTKO CACIATh IIPOBCPKY. Hckomas miomanab paBHA IMOJOBUHC

OT Pa3HOCTH IUIOLIAaU Kpyra paguyca R = a u paguyca R = a/2. H3BecTHO, Sipyra =

1 , Ta 3na’
nR?. Torna uckomas miomags S :5 na” — 1 = g
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