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Oo0opoTHas cTopoHa TUTYJABHOrO Jucta PITY /[

I. PaGouas mporpaMma nepecMOTpeHa Ha 3aceJaHNH Kadeapbl:

IIpoTokoin oT « » 20 1. Ne

3aBenyrontuii kadeapoit

(noanuck) (®UO)

I1. PaGouyasi mporpaMmmMa nepecMoTpeHa Ha 3aceaHuN Kadeaphl:

IIpoTokomn ot « » 20 1. Ne

3aBeayrontuii kadeapoit

(moamuce) (®UO)



AHHOTALIUS

JlucuuniavHa mnpeaHa3HadyeHa sl chnendainucToB crenuaibHocty 20.05.01
«Iloxapnass Oe3zomacHocTh»  crnenuanu3anus  «lIpodunaktuka wW  TylieHue
OPUPOAHBIX TOkapoBy». [ucuunimHa «MareMaTuueckuil aHaliuz»  ABISETCS
JTUCHUIUTMHOW 0a3oBoi yactu bioka 1 Jlucuumimasl (Moaysu) (COryiacHo yueOHOMY
wiany — b1.b.8). OOmas TpyJoeMKOCTh OCBOCHHUS JMCUUIUIMHBI COCTaBIsieT 9
3a4eTHBIX €AMHMIBI, 324 4yaca. YueOHBIM IUJIAHOM NPEIyCMOTPEHBI JIEKIIMOHHBIE
3ansaTHs (72 4acoB), MpakTUueckue 3aHAThs (72 YacoB), caMOCTOSATENbHAs paboTta
(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  ycHnemHoro u3y4eHusi JUCHUIUIMHBL «MaTeMaTHYecKuid  aHalu3»
CTYJIEHTbl [JIOJDKHBI OBITh 3HAKOMBI C OCHOBHBIMHU TOJIOKEHUSMH IIKOJIbHOU
MaTteMaTtuku. Ha maTepuaiie MaTeMaTHYeCKOTo aHaiu3a 0asupyeTcsi 00bIIOE YHUCIIO
00IIMX U CHEelUaIbHBIX MHXEHEPHBIX TUCHUIUINH, TAKMX KaK, TEOpHs BEPOSTHOCTEM
W MaTreMaThdecKas CTaTUCTHKA, TpPUKIaJHAs MaTeMaThka, (U3WKa, MEXaHUWKa,
nH(OpMaATHKA, TEOPUS TOPSHUS U B3PHIBA U JIP.

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

N3yuenne maTeMaTHYECKOTO aHajiu3a TO3BOJSIET OYyIyIIeMy CHEIUATHCTY
HAy4YHO aHAJIM3UPOBaTh MPOOJIEMbl €ro NpodeccuoHaIbHOM 00sacTu (B TOM 4HUCIe
CBS3aHHBIE C CO3/JIaHMEM HOBOW TEXHUKM M TEXHOJIOTHi), YCHENIHO penarh
pPa3HOOOpa3Hble HAYYHO-TEXHUYECKUE 33Ja4l B TEOPETHUUYECKUX M MPHUKIATHBIX
acmeKkTax, CaMOCTOSITEIbHO — MHCIOJb3ys COBPEMEHHbIE O00pa3oBaTelbHbIE WU
uH(OpPMAIMOHHBIE TEXHOJIOTUM — OBJIa/IeBaTh TOW HOBOM MH(pOpMaIUel, ¢ KOTOPOil
eMy MPUAETCS CTOJKHYTHCS B MPOU3BOJICTBEHHON U HAYYHOU JESITEIIBHOCTH.

N3ydeHune TeopeTHYECKOro U aJrOpUTMUYECKOrO armapara MaTeMaTU4eCKOTo
aHaNM3a CIOCOOCTBYET pa3BUTHUIO y OYIyIIMX CHCIHAIUCTOB CKJIOHHOCTH W
CIIOCOOHOCTH K TBOPYECKOMY MBIIIUICHUIO, BBIPAOOTKE CHCTEMHOTO IOAX0Aa K
UCCJICMYEMbIM SIBJICHUSIM, YMEHHUS CaMOCTOSATEILHO CTPOWTh W aHAIM3UPOBATH
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MaTeMaTUYECKUE MOJIEIIA PA3JIMYHBIX CUCTEM.

HeasaMu OCBOEHHS [WCUUIUIMHBI MaTeMaTUYECKUl aHallu3  SBJSIOTCS
dbopMHpOBaHHE U Pa3BUTHE JIMYHOCTH CTYJEHTOB, MX CIOCOOHOCTEH K
QITOPUTMUYECKOMY U JIOTUYECKOMY MBIIUICHHUIO, a TaK K€ 00yuyeHHWE OCHOBHBIM
MaTeMaTUYECKUM MOHATHUSIM U METOJlaM MaTEMAaTHUECKOTO aHan3a. M3ydyenue kypca
MaTEMaTUYeCKOro aHajldn3a CHOCOOCTBYET pPACHIMPEHHUIO HAY4YHOTO Kpyrosopa H
MOBBIIICHUIO O0IIEH KyJIbTYphl Oy IyIIeT0 CIEIUaIiNCcTa, pa3BUTHIO €T0 MBIIIUICHUS
CTAHOBJICHHUIO €0 MUPOBO33PEHUS.

3apaum QM CHUILTHHBI

1. ®opmupoBaHHE yCTOWYHMBBIX HABBHIKOB 10  KOMIIETEHTHOCTHOMY
NPUMEHEHHI0 (yHIaMEHTAIBHBIX TIOJIO)KEHWH MAaTeMaTH4YeCKOro aHalu3a MpH
V3YYCHUU JAUCIUILUIMH MPOGECCHOHATBHOTO IUKJIA U HAYYHOM aHAJIM3€ CHUTYaIuH, C
KOTOPBIMU  BBIITYCKHUKY TIPUXOJTUTCS CTAIKUBAThCs B TPO(ECCUOHATBHOW U
OOIIEKYTLTYPHOM ACSITEIHHOCTH.

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

3. OOyueHue TPUMEHEHHI0O METOJO0B MAaTEMaTHYEeCKOrO aHajau3a i
MOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIEICH pealbHbIX MPOIECCOB B 00JIACTH TOKAPHOM
0€30IaCHOCTH.

4. ®opMupoBaHHWE TpPH H3YYCHHH MAaTEMaTHYECKOTO aHaiM3a 3JIEMEHTOB
OOIIEKYIBTYPHBIX U TPOPECCUOHATBHBIX KOMIICTCHITHH.

Jlis  yCHemHOro W3y4YeHus ANCHUIUTUHBI «MaTreMaTHdecKuil aHamu3» y
o0ydJarmuxcst JOJKHBI OBITh  CHOPMHPOBAHBI CIEAYIOIINWE TPEIBAPUTEILHBIC
KOMITCTCHITUH

o MaremaTnueckrue KOMIETCHIINH

o I[eHHOCTHO-CMBICTIOBBIE KOMIICTCHITUN
o OOMmeKyIbTYpHBIC KOMIIECTCHIIUN

o HMudbopmanroHHbIe KOMIETCHIIMH

o KommyHHKaTHBHBIE KOMIIETEHITUN

o ConuanbHO-TPY/1I0BbIE KOMIIETEHIIUH



« KomMmmeTreHnmu TMIHOCTHOTO CaMOCOBEPIIICHCTBOBAHUS
JlIs  yCHemHOTo W3y4YeHus AWCIUILTUHBI «MaTreMaTHdecKuil aHamu3» y
00y4aromuxcst TOJKHBI ObITH COPMUPOBAHBI CIEAYIONINE KOMIIETCHIINU:
- CMOCOOHOCTH K aOCTPaKTHOMY MBIIUICHHIO, aHalu3y, cuHTe3y (OK-1).
B pe3ynbTate u3yueHus: JaHHOW AUCHUIUIMHBI y 00y4daromuxcst GOpMUPYIOTCS

cienyromue npodeccnoHanibHble KOMIIETEHIINH (37I€MEHThI KOMITETEHITUH ).

Kox u ¢popmysmposka Jdranbl ((POPMUPOBAHUS KOMIIETEHIIHUU
KOMIICETCHIIUHA
OCHOBHBIC INIPHHIMIIBL, 3aKOHBI M KaTeropuu (Guiocopckux
3Haer 3HAHUN B uX JIOTHYECKOU LIEJTOCTHOCTH "
OK-1 cnoco6HOCTb K aOCTpakTHOMY MOCIIE0BATENLHOCTH
MBIILUICHUIO, aHAITH3Y, CHHTE3Y
Vaeer peuiate  3amadd, TPeOYIOLIME HABBIKOB  aOCTPaKTHOIO
MBIIUICHUS
Braneer METOJaMH aHaJlM3a ¥ CHHTE3a.

Jist hopMHUpOBaHUs 3JEMEHTOB BBIIIEYKa3aHHOM KOMIIETEHLIMM B pPaMKax
JACHUIUIAHBL  «MaremMaTH4eCKUuil aHAIN3» MPUMEHSIOTCS CICAYIOIIME METOIbI
aKTUBHOTO OOyueHus: JeKius-Oecena, rpynmnoBas KOHCYJIbTAIUs, JIEKIUS BIABOEM,
JIEKLIMS C 3aTUIAHUPOBAHHBIMU OIIMOKAMH.

«Jlexmus-6ecena» WM qUalor ¢ ayJUTOpUEH SBIISIETCS HamboJiee pacmpocTpa-
HEHHOM U CpaBHUTENBHO MPOCTOM (POPMON AaKTHBHOTO BOBIICYEHHUSI CTYJIEHTOB B
yueOHbIiA Tiporiecc. OHa TpeAroiaraeT HEMmOCPEACTBEHHBIN KOHTAKT IPETOIaBaTelis C
ayJIATOPUEH.

«'pynroBbie KOHCYJIbTAllMW» MPEACTABISAIOT COO0M CBOEOOpasHylo Qopmy
IIPOBENICHUS TMPAKTUYECKUX 3aHATANA, OCHOBHBIM COJICPKAHUEM KOTOPBIX SIBISIETCA
pa3bACHEHHUE OTHENbHBIX, YaCTO HAuOOJiee CIOXKHBIX WM TMPAKTUUECKH 3HAYMMBIX
BOIIPOCOB H3y4daeMoM nporpammbl. [locie Bcex NpakTUYECKHX 3aHSATUM CTYACHTBI
MOJTy4YaroT 3aJayd JJIi CaMOCTOSTEIbHON BHEAYAUTOPHON paboThl. C  KaXIbIM
MIPAKTUYECKUM 3aHATHEM IIOBBIIIAETCS CIOKHOCTh IpeajaraeMbix 3aaad. | pynmnosas
KOHCYJIBTAIIHS TIPOBOSTCS C IENBbI0 OKa3aHUs TIOMOIIM B CAMOCTOSITENTLHOM paboTe, B
MOJITOTOBKE K PYOEXKHON KOHTpOIbHOM pabore. CTyAEHThl caMU MpeajiaraeTr Juls
pelIeHns T€ 3a/1a4, KOTOPbIE BBI3BAIM KaKHUE-TO 3aTPYAHEHUS WM HernmoHuManue. K

AOCKC BBIXOIAT CTYACHTHI, TOTOBLIC PA3bACHUTL BOSHUKIINC BOIIPOCHI. Hpenoz[aBaTenb



TOJIBKO KOHTPOJMPYET XOJ PELICHUs 3a/1a4, KOMMEHTHPYET B Cllyyae HEOOXOAUMOCTH
KaKMe-T0 CHUTyaluuu U 0000maeT paccMOTpeHHbI Marepuan. [IpeumyiecTsBo
IPAKTUKU-KOHCYIbTALUK TEpel APyruMu (popmMamMu NPOBEACHHUS MPAKTUYECKOTO
3aHATHUS B TOM, YTO OHA IMO3BOJSET B OOJbIIEH CTENEHH MPUOIU3UTH COAECpIKAHHUE
3aHATUS K T[PaKTUYECKUM HUHTepecaM o00ydaeMmblX, B KaKOW-TO CTENEHHU
UHAMBUAYAIU3UPOBaTh IMpolecC OOyYeHUss C YYeTOM YpOBHS TMOHUMAHUS H

BOCIIPUATHSA MaTCpHralla 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
yucna. Oynkmnusa. CriocoOsl 3a1aHus QYHKIIH.
Hucnosele nocneaoBaTenbHOCTH. [Ipenen
YHCIIOBOU ociienoBaTenbHocTH. CBOMCTBA
CXOAIIMXCS ITOCIIEN0BATECIHLHOCTEH.

4

[Ipenen n
HETPEPBIBHOCTD
byHKIII
JEHCTBUTEIbHOU
MepEeMEHHON

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

Huddepennmanbaoe
UCYHCIICHUE
(GyHKIMHM OJTHOM
MEPEMEHHOM

Onpenenenne npou3BoHou. ['eomeTpuyueckuii u
(bu3NYEeCKUl CMBICI IPOU3BOIHON. 3aBUCUMOCTb
MEX]y HEMPEPbIBHOCTHIO U
muddepeHmpyeMocTsio GyHKIUU. OCHOBHBIE
npasuia auddepenuupoBanus. [IponssogHas
CIIO’KHOM M 00paTHO# GyHkuuu. [IponszBoaHbIe
OCHOBHBIX dJIEMEHTAapHbIX PyHKIMH. [IponsBoaHbIC
(GyHKIMH, 33/1aHHBIX HESBHO, TApaMETPHUUECKHU.
IToHsATHE O MPOU3BOJHBIX BBICUIMX MOPSIIKOB.
Huddepenunan, ero coiicraa. Juddepenuumans
BBICHIMX MOPSIIKOB. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucurciaenus. [pasuno
Jlommurans. VccnenoBanne GyHKIMI ¥ TOCTPOCHHE
uX rpauKoB.

Juddepenunansaoe
HCUHCIICHNE
byHKIHI
HECKOJIBKHX
MEPEMEHHBIX

@OyHKIUN HECKOJIBKUX NepeMeHHbIX. O0macTh
OIIpeeIICHNs, IPEe, HEIPEPHIBHOCTE. YacTHbIe
MIPOU3BO/IHBIC, TTOIHBIA qudQepeHma.
[Tpon3BoaHas 1O HAPABICHUIO, TPATHEHT.
YacTHble IPOU3BOIHBIE BBICIIUX MOPSIKOB.
OKCTpeMyM (DYHKIMU HECKOJBKHUX ITEPEMEHHBIX.

Heonpenenennsiit
UHTerpal

[TepBoobOpasnas GpyHKIUS U HEOTIPEACTCHHBIN
uHTerpai. CBoicTBa HEOMPEACICHHOTO UHTETpaa.
WHTerpaisl OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKLIUH.
OCHOBHBIE METO/IbI UHTETPUPOBAHUSA:
HENOCPEACTBEHHOE UHTETPUPOBAHUE, METO
3aMEHBI IEPEMEHHOT0, METO/1 UHTETPUPOBAHMS 110
yacTsaM. laTerpupoBanue parmoHalIbHBIX
¢dbyuknuii. UHTETrpHpOBaHNe pallMOHATBLHBIX
(IpOOHBIX), TPUTOHOMETPHYECKHUX U
WPPAMOHATIBHBIX BeIpaxXeHUuH. O QyHKIMSIX,
HMHTETPaJIbl OT KOTOPBIX HE BBIPAKAIOTCS Yepe3
AJIeMEHTapHbIE PYHKITUH.

OnpeneneHHbIf
WHTETpal,

OnpeneneHHblil MHTErpal, ero cBoiictBa. @opmyiia
Herorona-JleiiOauma. Meroasl BBEIUUCIIEHUS




HECOOCTBEHHbBIE OIPEJIETICHHBIX UHTErpaIoB. ['eomeTprueckue u
MHTETPaJIbl (bu3nyecKkne NpUI0KEHUsS OIPEIEICHHOIO
uHTerpaia. HecobcTBeHHBIE HHTETrPAIIBI €
0ECKOHEUHBIMU MpeIeIaMU U OT HEOTPAaHUYEHHBIX

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

ypaBHEHUs IepBoro nopsaka. Teopema
CYLLECTBOBAHMSI U €JUHCTBEHHOCTH PELICHUS
3agaun Komu. MHTErprpoBanue mpocTernimmx
TUNOB U] PepeHInaTbHbIX YPAaBHEHUH TIEPBOTO
nopsiaka. JuddepeHmanbHbie ypaBHEHUS BBICIITHX
MIOPSAJIKOB, OCHOBHBIE ITOHSTHS. Y paBHEHMSI,
JIOMyCKAIOLIME MOHMKEHUE opsaka. JInHeitnbie
OJIHOPOJIHBIE YPAaBHEHHS BTOPOIO MOPSAAKA.
CtpykTypa 00111ero pemeHus: OJHOPOJIHOTO
ypaBHeHUs. JINHENHbIE HEOJHOPOAHBIE YPABHEHUS
BTOpOro nopsiaka. CTpykTypa oOLIero pereHus
HEOJHOPOJHOro ypaBHeHus. Meron Jlarpanxka
BapHalvu MOCTOAHHBIX. JInHEHbIE

Qg depeHIranbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
kodpurmentamu. CHUCTEMBbI TMHEHHBIX J1.Y.

8 | Yucnossle Yucnossle psbl. CXOAUMOCTb U CyMMa psija. 14
(hyHKIIMOHATIbHBIE CroiicTBa cxomsmmxcs psanoB. Heobxoammoe
pAIBI ycnoBue cxoaumoctu. [Ipu3Haku cxoauMocTu

PSAIOB C TOJIOKUTEIbHBIMU YJICHAMH.
3HaKOYEePEYIOLIUECs U 3HAKONIEPEMEHHBIE PSI/IbI.
[Tpusnak JleiiOaua. AGCONIOTHAS U yCIIOBHAS
CXOJUMOCTB PsiioB. DYHKIIMOHATIBHBIE PSIIbI.
O6mactp cxogumoctu. CteneHHble psaabl. Teopema
Abens. Psaner Teitnopa u Maknopena. Paznoxenue
GbyHKIMA B cTenieHHbIe psabl. [I[puMeHenne psaoB.

9 | Kparnble nnterpans! | 3agauu, NpUBOASILNE K OHITHIO IBOHHOTO 8
Huterpana. Onpenenenrie ABOMHOIO HHTErpaa,
CBOMCTBA, IpUMEHEHNE. Bbruncienue 1BOMHOro
MHTErpaa B JEKapTOBBIX U MOJSPHBIX
koopauHaTax. KpuBoauHeiiHble HHTErpaisl 1 u 2
poJa.

HNTOI'O: 72

Cemectp 1

Jleknmusa 1. MuoxectBa. Onepanuu ¢ MHOXecTBaMU. MHOECTBO BEIECTBEHHBIX
yucen. PacmmuupenHoe nonstue yucna. [lonstue gynkmuu. OO030p 37IeMEHTApHBIX
bynkumii (2 yaca). Jlekuuss TpoBOJUTCS ¢ MCHOJbL30BAHUEM 3JIE€MEHTOB MeT0]a
AKTHBHOI0 00yuYeHus «ieKkuus-oecena». Jlekiusa-0ecena, Wi IUaior ¢ ayJuTopuei

ABJISIETCA HauOoJee paclpOCTPAHEHHOW M CPABHUTENLHO MPOCTON (hOpMOM aKTUBHOIO

8



BOBJICYECHHUSI CTYJICHTOB B y4eOHbIM mpouecc. OHa mpeArnoiaraeT HernocpeCTBEHHbIN
KOHTAKT IIPETIOAABATENS C Ay TMTOPUEN.

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

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

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

Jlekuusa 5. CpaBHeHue OECKOHEYHO MaibiX BelW4yuH. HenpepbiBHbIE (PYHKIUU.
HetictBust Hax HUMH. Touku pas3pbiBa. (2 yaca).

Jlekumust 6. 3agauu, NpUBOJAIINE K MOHSITUIO NMPOU3BOJHON. Ee reoMeTpudeckuil u
MEXaHUYECKUN CMBICI. YpaBHEHMSI KacaTelIbHON U HOpMaiH K rpaduky QyHkimu. (2
yaca). Jlekuus mpoBOJUTCA € MCIOJB30BAHHEM 3JIEMEHTOB METOAa AKTHBHOIO
o0yueHnusi «jiexkumus-oecena». Jlekiusa-0ecena, UM TUANOr C ayJIMTOPUEN SIBISIETCA
HanOoJiee PpACIpPOCTPAHEHHOW U CPABHHUTEIBHO TMPOCTOH (OPMOM  aKTHBHOTO
BOBJICYECHHUSI CTYJIEHTOB B Yy4yeOHbIN mporecc. OHa MpeamnoiaraeT HenocpeACTBEHHbBIN
KOHTAKT IPENOAABATEIIS C &y TUTOPHUEN.

Jlexuus 7. [IpousBognas cioxHoi u obpatHOW QyHkumid. [IpousBonnas yHkunit
3aJIaHHBIX HESBHO M NapaMeTpuyecku. JIeKuuss mMpoBOAUTCSA € MCIOJIb30BaHHEM
3J1eMEHTOB MeTO0/1a AKTHBHOI0 00yueHus «Jiekuusa-0ecena». Jlekuusa-Oecena, mim
JMAJIOT C ayTUTOPHUEN SBJISIETCS HanOoJiee pacrpoCTPaHEHHON U CPaBHUTEIBHO MPOCTON
¢dbopMOli aKTUBHOIO BOBJIEYEHHUSI CTYIEHTOB B y4eOHbIM mpouiecc. OHa mpeamnosiaraer
HETIOCPEICTBEHHBIN KOHTAKT TpernoaBaress ¢ ayautopuei. Jluddepermnuan pyHkmm.
CaoiicTBa. UnBapuanTHOCTh (popMbl TiepBoro nuddepennnana (2 yaca).

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

Jleknusas 9. BeInykiaocTh, BOTHYTOCTh KpuBOM. Touku mnepernda. ACHUMOTOTHI
rpaduxa ¢ynkuuu. [lonnoe uccnenoBanue (GyHKIUMU U MOCTpoeHUE ee rpaduka (2

qaca). JIekuus IMPOBOAUTCA € HCIHOJB30BAHHEM IJJIEMEHTOB METOJa AKTHBHOIO



o0yuenusi «jiexkumus-oecena». Jlekiusa-0ecena, UiaM TUaNOr C ayJIMTOPUEN SIBISIETCA
HanOoyiee pacCHpOCTPAHEHHOW U  CPaBHUTEIBHO MPOCTOM (OPMOM  aKTHBHOIO
BOBJICUCHHUSI CTYJICHTOB B Yy4eOHbIM mporiecc. OHa mpenmonaraeT HEMOCpPeICTBEHHBIHN
KOHTAKT IIPETIOAABATENS C Ay TMTOPUEN.

Cemecrp 11

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

Jlekuusi 2. YacTHple NPOU3BOJAHBIE BBICHIUX MOPSAKOB. DKCTPEMYM (PYHKIIHH
HECKOJIbKUX TIePEMEHHBIX. (2 yaca).

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

Jleknmus 4. IlepBooOpasHas (yHKIMS W HeompeaeneHHbI uHTerpaid. CBoiicTBa
HEOIpEAEeTICHHOT0 uHTerpaia. (2 yaca).

Jlekums 5. OcHOBHbIE METOABI MHTETPUpOBaHUs. (2 yaca). Jlekuust mpoBOaUTCS €
HCMOJb30BAHMEM JJIEMEHTOB MeETOJa AKTHMBHOIO O0y4YeHHS <«JIeKIHs-0ecenar.
Jlexkuusi-Oecena, WM IUAJOr C ayAUTOPHEN SBJISETCS Hanbosee pacnpOCTPAHEHHON U
CPaBHUTENILHO MPOCTOM (POPMON AKTUBHOIO BOBJICUEHHSI CTYACHTOB B Yy4YeOHBIN
nporecc. OHa npeanonaraeT HEMOCPEICTBEHHBI KOHTAKT —IPEMNOAABATENS €
ayJIATOPUEH.

Jlekumsi 6. IHTerpupoBaHue BIPaXXECHUI, COAEPKAIIUX B 3HAMEHATEIIE KBaJpaTHbBIN
TpexwieH. (2 yaca). JIekuusi NpoBOAUTCSA € UCHOJb30BAHMEM 3JIEMEHTOB MeETO/a
AKTHBHOI'0 00yueHus «Jiekuus-oecena». Jlekiusa-0ecena, Ui TUayor ¢ ayAUTopuei
SBJISIETCA HauboJee pacinpOCTPAHEHHONW M CPABHUTENLHO MPOCTON (hOpMON aKTUBHOIO
BOBJICUEHUSI CTYACHTOB B yueOHbIN mpouecc. OHa mpearnosgaraeT HEMoCPeACTBEHHBIN
KOHTAKT IIPETIOAABATENS C Ay IMTOPUEH.

Jlekuusi 7. WuTerpupoBaHue IpOOHO-pPAIMOHANBHBIX W TPUTOHOMETPHUYECKHX
bynakmii. (2 yaca). Jlekuus MpOBOAMUTCS € MCMOJIb30BAHUEM 3J1€MEHTOB MeT0/a
AKTHBHOI'0 00yueHus «Jiekuus-oecena». Jlekusa-0ecena, Ui IUayor ¢ ayAUTopuei
ABJIsIETCS HanboJiee PaclpOCTPAHEHHON U CPaBHUTEIBHO MPOCTON (POpMON aKTMBHOTO

BOBJICYECHHUSI CTYJICHTOB B y4eOHbIM mpouecc. OHa mpeArnoiaraeT HernocpeICTBEHHBIN
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KOHTAKT IIPETIOAABATENS C Ay TMTOPUEM.

Jleknusa 8. 3agaun, nOpuUBOIAIIME K TOHSITUIO OIPENEIEHHOIO HWHTErpasna.
OnpeneneHue onpeneseHHOr0 NHTErpana, ero cpoicrea. Teopema cyliecTBOBaHUS.
CBsi3b  MEXAYy ONpPENENICHHbIM W HEONpPEACICHHbIM HHTerpasamMu. Popmyiia
Hrrotona-Jleiitoauma (2 gaca). JIekiust mpoBOAUTCS ¢ UCMOJIL30BAHUEM JIEMEHTOB
MeTO0a AKTHBHOI0 o0ydyeHMs «JIekHusi-0ecega». Jlekuus-Oecena, Winm AUaiIor C
ayJUTOpUeH sIBIsieTCs Hanbosee pacpoCTPaHEHHON U CPaBHUTEIBHO MPOCTOM (hopmoit
AKTUBHOTO BOBJICUCHUSI CTyJIEHTOB B Yy4eOHbI mporecc. OHa mpemmonaraer
HEMOCPEICTBEHHBIN KOHTAKT MPENOAABATENS C ay AIUTOPUEH.

Jleknms 9. MeToabl BbIUMCIEHUSI oOMNpenereHHoro uHrerpayia. HecoOcTBeHHBIE
uHTerpanbl. ['eomerpudyeckue W (PU3UUECKHE TPUIONKEHUS  ONPEEICHHOTO
uHTerpana (2 yaca). Jlekuusi mpoBOAUTCS ¢ MCMOJIb30BAHHEM JIeMEHTOB MeT0a
AKTHBHOI0 00yuYeHus «ieKuus-oecena». Jlekiusa-0ecena, Wim IUaior ¢ ayJuTopuei
ABJSIETCS HanboJee PacIpOCTPAHEHHOM U CPaBHUTEIBHO MPOCTOM (POpMON aKTMBHOTO
BOBJICYECHHUSI CTYJICHTOB B y4eOHbIM mpouecc. OHa mpeArosiaraeT HernocpeICTBEHHbIN
KOHTAKT IPENOAABATEIIS C &y TUTOPHUEN.

Cemectp 111

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

Jleknmusaa 2. Tunbel nuddepeHnMaNbHBIX ypaBHEHHH [ mopsjaka W METOIbl HX
pemenusd. (2 daca). Jlekius nNpoBOAUTCA ¢ MCMOJb30BAHUEM 3JIEMEHTOB METO/a
AKTHBHOI'0 00yueHus «Jiekuus-oecena». Jlekiusa-0ecena, Ui TUayor ¢ ayAUTopuei
SBJISIETCA HauboJee pacinpOCTPAHEHHONW M CPABHUTENLHO MPOCTON (hOpMON aKTUBHOIO
HCIOJb30BAHMEM JJIEMEHTOB METO0Ja AKTHBHOI0 O0y4YeHHUsl «JIeKuHus-Oecena.
Jlexusi-6ecena, UM AUAJTIOT C ayJUTOPUEN SBISIETCS HauOoJee pacipOCTPAaHEHHOW U
CPaBHHUTEIFHO MPOCTOM (POPMOI AKTUBHOTO BOBJICUEHHS CTYJCHTOB B Y4EOHBIN
nporecc. OHa mpeanonaraeT HEMOCPEICTBEHHBI KOHTAKT IPEMNOAABATENS €
ay IUTOPUEH.

Jlekuusi 3. Jluddepennmanbupie ypaBHEHHs] BBICIINX MOPAIKOB, JOIMYCKAIOLIHE

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

Jlexuus 5. Jlunelinpie HeoaHOpOAHBIE AU depeHnnansubie ypaBHenus I mopsaka.
Teopema o cTpykType ob1iero pemenus. (2 yaca). Jlekuus npoBoauTcs ¢
NPUMEHEHUEM METO0/1a AKTUBHOTO O0YUYEHHSI «JIEKIUSI-BIBOEM)).

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

Jlexuus 7. HopmainbHblie cucTeMbl TUHEHHBIX TU((epeHINaTbHBIX YpaBHEHUH |
NOpsZIKA C MOCTOSTHHBIMU KO3 uirentamu (2 aca).

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

Jlekuusaa 9. JlocrarouHble NPU3HAKKM CXOJMMOCTH PSAJOB C MOJIOKUTEIbHBIMU
yiaeHamu (2 4daca).

Jlekumsa 10. 'eomerpuyeckuid psa, ero cBoiicTBa. J[0Ka3aTenbCcTBO PacXxOIUMOCTH
rapMOHMYECKOro psna. CXoAuMOCTh U pacxoauMocTh psaa Jupuxie. [Ipumepsr.
Jleknusa 11. 3HakonepeMeHHbIe psAlbl. 3HaKouepenyromuecs psabl. OcTatok psja.
Teopema JleitOHMIIA O CXOAMMOCTH 3HaKoUepeayrolerocs psaja (2 yaca).

Jleknmusa 12. [lonstue o ¢yHkImoHanbHBIX psjaax. CreneHHble psnbl. CBOMCTBA.
Teopema AGens (2 gaca).

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

Jlexknusa 14. [Ipumenenue psiioB (2 yaca). Jlekius npoBOJUTCS ¢ UCHOJIb30BAHHEM
3JIeMEHTOB MeT0/[a aKTMBHOI0 o0y4yeHus «leknus-Oecenaay. Jlekuusa-oecena, wim
JIMAJIOT C ayTUTOpUEH ABJsIeTCSl HauboJiee PacIpOCTPAHEHHOM U CPABHUTEIBHO MTPOCTON

¢dbopMOli aKTUBHOTO BOBJICYEHHMSI CTYICHTOB B y4eOHbIM mpouecc. OHa mpeamnosiaraer
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HEMOCPEACTBEHHBIN KOHTAKT MPETOAABATENIS C Ay IMTOPUEH.

Jlekums 15. 3agauu, npuBoAsAIIMe K NOHATHUIO BOMHOTO MHTerpana. OnpeneneHue
JIBOMHOTO MHTErpalia, CRBOMCTBA, MPpUMEHEeHHe (2 yaca).

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

Jlexnusa 17. 3agava, npuBoasIIas K MOHATHIO KPUBOJIMHEHHOTO HHTErpaja — 3ajava
0 Macce MatepuaibHON KpuBOoi. OnpeeieHre KpUBOJIMHEWMHOTO HHTErpaia 1o
JUIMHE NyTU. Bpruncinenrne KpuBOJIMHEWMHOTO HHTErpANIa MO JJIMHE JyTH.
[IpumeneHue.

Jlekums 18. Onpenenenre KpUBOJIMHEHHOTO UHTETPAJIA IO KOOPIMHATE, CBOMCTRA,
BBIUHCIICHUE. Y CIIOBUSI HE3ABUCUMOCTH KPUBOJIMHEMHOTO UHTETPAJIA 10

KOoopauHaTaM OT IIYTU UHTCTPUPOBAHUS.

II. CTPYKTYPA M COJAEP’KAHUE ITPAKTUYECKOMN YACTH KYPCA

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

1 1 BBenenue B MaTeMaTHUECKUN aHAIN3 4
2 2 [Ipenen u HEMPEPHIBHOCTD (DYHKITMHU OJTHON TTEPEMEHHOM 4
3 3 Huddepennmanproe ncuuciaeHne GyHKIUA OTHOM 10

MIEPEMEHHOM
CYMMA: 18

II cemecTp

4 4 HuddepennmanbHoe ncyucieHne GyHKINNA HECKOIbKIX 4

MEPEMEHHBIX
5 5 HeonpeneneHHublii HHTErpal 8
6 6 Onpenenennblii naTerpan. HecoGcTBeHHBIE HHTETPAIBI 6
CYMMA: 18

111 cemecTp
7 7 Juddepennunanbable ypaBHEHHS 14
8 8 YuciioBbie M HyHKIIMOHATBHBIE PSIJIBI. 14
9 9 IToeepxnoctu II nopsiaka. /[BoMiHbIE U KPUBOJIMHEWHBIE 8
MHTETPaJIbl.

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

Cemecrtp I

3anamue 1. BXO0IHOM TECT Ha 3HAHUE DJIEMEHTAPHON MaTeMaTUKH (2 yaca).
3anamue 2. OCHOBHbIE  TpaBWJA  HAXOXIEHUS  MpeAela  YUCIOBOMU
MOCNIEIOBATENBHOCTH W mpedena (QyHkuuu (2 4yaca). 3aHiATHE NPOBOIUTCA C
HCIOJIb30BAHHEM METOAA AKTHBHOI0 O0y4YeHHMsl «IPyNIOBAasl KOHCYJIbTALMs».
['pynmoBbie KOHCYJIBTAIIUU MPEACTABISIOT cO00M cBoeoOpasHyro (hopMy TPOBEICHHUS
NPAaKTUYECKUX 3aHSITUH, OCHOBHBIM COJIEP)KAHHMEM KOTOPBIX SBIISIETCS pPa3bsiCHEHUE
OT/AENbHBIX, YacTO HauOoJiee CIIOKHBIX WM TMPAKTHYECKU 3HAYMMBIX BOIPOCOB
U3y4aeMou mporpaMMsbl. [lociie BCEX NPAKTUYECKMX 3aHATUM CTYACHTHI IIOTY4aroT
3aaud JUIsl CaMOCTOSTENIbHOM BHEAyAUTOpHOM pPadoThl. C KaKAbIM MPaKTHUYECKUM
3aHATHEM IOBBIIIACTCS CIOKHOCTh Ipe/ularaéMbIX 3a1ad. ['pynmoBas KOHCYJIbTalus
MPOBOJISATCA C LIE€IbI0 OKA3aHUsS MOMOIIM B CAMOCTOSATENBbHOM paboTe, B MOJArOTOBKE K
pyOexxHOl KOHTpoJIbHOM paboTe. CTyA€HThI cCaMu TpejiaraeT JijIsl PelIeHHs T€ 3a/1a4H,
KOTOpBIE€ BBI3BAIM KAaKHWE-TO 3aTPyJHEHHS WIM HenoHuMaHue. K 1ocke BBIXOIAT
CTYICHTbI, TOTOBbIE PAa3bSICHUTh BO3HUKIIKE Bompochl. [IpenogaBarenb TOJIBKO
KOHTPOJIUPYET XOJ] pEIICHHs 3a]1a4, KOMMEHTHUPYET B CiIy4ae HEOOXOJMMOCTH KaKHUe-TO
CHUTyallud M 0000I1aeT paccMOTpeHHbIM Matepuan. [IpeumyiiecTBo NpaKTUKH-
KOHCYJIbTAlIMM Tepel ApyrumMu (opMamMu MNpPOBEJEHUS MPAKTUUECKOTO 3aHSATHUS B
TOM, YTO OHa MO3BOJISET B OOJBIICH CTENEHH MPUOIU3UTH COACPKAHUE 3aHIATHS K
MPaKTUYECKUM HHTEpecaM 00ydYaeMbIX, B KaKOW-TO CTENEHU WHIAMBUIYAIU3UPOBATH
nporecc 00y4eHHs C Y4eTOM YPOBHSI IOHMMAaHHUS M BOCIIPUSATHUSL MaTepHalia KaKIbIM
00y4JaemMbIM.

3anamue 3. llepBblli W BTOpPOM 3amedaTesbHbIC TpeAenbl (2 yaca). 3aHATHE
OPOBOAUTCA € MCHOJb30BAHHEM MeET0Ja AKTHUBHOIO OO0YYeHHsl «IrpynnoBasi
KOHCYJIbTAIHUD).

3anamue 4. CpaBHeHue 0eCKOHEYHO MaJibiX. HempephIBHOCTh M TOYKH pa3pbiBa (2
yaca). 3aHATUE IPOBOJUTCA € MCHOJb30BAHHMEM MeET0Ja AKTHBHOIO O0Y4YeHUs!
«TpyHnoBasi KOHCYJIbTAUMS».

3anamue 5. llpousBonHbie 53neMeHTapHbIX (yHkumid. Tabnuua MPOU3BOIHBIX.
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Kacarenbnas u HopManb k rpaduky ¢yskiuu. [lpumenenune muddepeniuana 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. llpousBoanHas GyHKIMM 33JJaHHON HESBHO U MapaMeTpuyecku(2 vaca).
3aHATHE TPOBOAUTCS € MCHOJH30BAHHEM MeETOa AKTUBHOIO OO0OYy4YeHUsi
«TpyHnoBasi KOHCYJIbTAMS».

3anamue 8. KontpoapHas padoTa 1o Ipou3BOIHBIM (2 yaca).

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

(HEOTIPEACIICHHOCTH BHJIA 5), CTEIICHHBIC HEONPEIeIeHHOCTH 0”, oo’, 17.001mas cxema

UCCIIEJOBaHMs U MOCTpoeHUs Trpaduka pyHkuuu (2 yaca). 3aHsATHE NPOBOJUTCS C
HCIO0JIb30BAHMEM METO0/1a AKTUBHOTO 00y4YeHHUsI «KTPYNIOBasi KOHCYJbTAIU».
Cemectp 11

3anamue 1. YactHble TPOW3BOAHBIE (YHKIMH JABYX IMepeMeHHbIX. [lomHbii
mudepennman. [IponszBoanas mo HampasieHuio. ['pagueHT (QyHKIMU HECKOIbKUX
nepeMeHHbIX (2 Jaca).

3anamue 2. DxctpemyM (YHKIWHM JBYX IEPEMEHHBIX. 3aJaud Ha OTHICKAaHUE
HAaUMEHBIITUX U HauOOJIbIIKNX 3HAaUeHUN PyHKIIMHK (2 "aca).

3anamue 3. Ilpocreiilive METOAbl MHTEIPUPOBAHUSA: METOJ Pa3JIOKEHHUs, 3aMEHbI
NEPEMEHHOT0, HHTETPUPOBAHMS MO YacTsaM (2 yaca).

3anamue 4. VIHTerpupoBaHHME BBIPRKEHHUH, COAEpXkAllMX B 3HaAMEHaTele
KBaJpaTHBI TpexwieH (2 4Jaca). 3aHATHE MPOBOAMUTCS € MCIOJIb30BAHUEM METOAA
AKTHBHOI0 00y4eHHsl «TPYNIOBAasi KOHCYJIbTAIUS».

3anamue 5. VnTerpupoBanne ApoOHO-pallMOHAIBHBIX BeIpaXKeHUH (2 yaca).
3anamue 6. VlnterpupoBanue TpUroHoMeTpuiyeckux GyHkuui (2 yaca).

3anamue 7. BbluuciieHWE ~ ONpPENENEHHBIX  MHTEIPajJoB €  IOMOUIbIO
HEOIpEICNeHHbIX. 3aMeHa TMEePEeMEHHOM U HWHTErpUPOBaHUME 10 4YacTsIM B

Omnpe/ieIecHHOM uHTerpaiie (2 yaca). 3aHsATHUE MNPOBOAUTCA € HCHOJb30BaAHHEM
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MeTO0/1a AKTHBHOI0 00YUYeHUsI «KTPYNINOBasi KOHCYJIbTAUY.

3anamue 8. HecoOcTBeHHBIE HHTErpaibl (2 dYaca). 3aHSITHE NPOBOJUTCS C
HCIO0JIb30BAHMEM METOAA AKTUBHOI0 00y4eHHs «IPYNIOBAasi KOHCYJIbTALHUD).
3anamue 9. T'eomeTpuueckre | (PU3NYECKHE MPUIIOKEHUS OIPEACICHHOTO
uHTerpana (2 yaca). 3aHsATHE MPOBOAMUTCS € MCHOJb30BAHHEM METO/Aa AKTHBHOIO
00y4YeHHsI «KTPpyNIoBasi KOHCYJIbTALMS».

Cemectp 111

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

3anamue 2. JlupdepeHunanbHble ypaBHEHUS BBICHIUX MOPSAKOB M METOMABI MX
pemieHust (2 yaca). 3aHSATHE MPOBOAMUTCS € HCIMOJb30BAHHEM METOAA AKTHBHOIO
00y4eHHUs] «KTPYNINOBasi KOHCYJIbTAIUS».

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

3anamue 4. Jluneitnbie HeoqHOpOAHBIE MU Pepenmanbubie ypaBHeHus 11 mopsiaka
C TOCTOSTHHBIMU K03 durineHTamu (2 qaca).

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 padoTa o nuddepeHiaibHbIM YpaBHEHUAM (2 yaca).
3anamue 8. HenocpencTBeHHOE BBIYMCIECHUE CYMMBI psiia. ['eomeTpruueckuii psi.
3anamue 9. [locTarouyHble MNPU3HAKKA CXOJUMOCTH PSJIOB C IOJIOKHUTEIbHBIMU
yjieHamu (2 4Jaca).

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

3anamue 11. Ctenennsie psaasl. Psg Teitnopa (2 yaca).

3anamue 12. llpumeHeHue panoB (2 wyaca). 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. BprunuciaeHue JBOIHOIO HHTETpaia B MOJIIPHBIX KOOpAWHATaX (2 yaca).
3anamue 16. BerunciieHne KpUBOJMHENHBIX HHTErpasioB | poxa. [Ipumenenue.
3anamue 17. BerunciieHne KpUBOJMHENHBIX HHTETpaJIoB 2 poaa. [Ipumenenue.

3anamue 18. O630pHOE 3aHATHE.

III. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIIUXCA
VY4eOHo-MeTOANYECKOE 00ECIIeUeHUE CaMOCTOSITENIbHOM paboThl 00YyJarOIIMUXCs
10 JMCIUILTNHE «MaTteMmaTrueckuid aHaimu3» rnpeacrasieHo B [Ipunoxenun 1. OHO
COJICPXKHT: TUTaH-TPA(UK BBHITIOJHEHUSI CAMOCTOSITEIIbHOW Pa0OThI MO AUCLIUILINHE, B
TOM YHCJIe NMPUMEPHBbIE HOPMBI BPEMEHHU Ha BBHIMOJHEHUE MO KAXKIOMY 3aJlaHHIO;
XapaKTepUCTUKY 3aaHuil UIS  CaMOCTOSITENIbHOM paboThl  oOydaromuxcs WU
METOAMYECKUE PEKOMEHIAINH T10 WX BBIMOJIHEHUIO; TPEOOBAHUS K MPEICTABICHHUIO U

0(OpPMIICHHUIO PE3YJIHTATOB CAMOCTOATENbHON pabOTHI.

IV. KOHTPOJIb JOCTUXKEHUS LIEJIEH KYPCA

Ne Konrponupyembie Koppr 1 aTans! popMupoBaHus O1eHOYHBIE CPE/ICTBA - HAUMEHOBAHHUE
m\i Pa3IeIbl/TeMBI KOMIICTEHIIUI
JUCTIATUTHHBI
Texymnii TIpomesxxyTounas
KOHTPOJIb aTTeCTaus
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

U3y4aeMOMy MaTepHuaiy;

3. TeopeTnueckue TUKTAHTHI;

4. IanuBuyanbHbIe JOMAIIHUE
371aHUS;

5. Konmnoksuym

2. Ipenen u CrnocobHocte Kk  abcrpaktHoMmy | 1. Pemenue 3ama4 mo nzyyaemoit reme
HENpepbIBHOCTD MBIIIICHUIO,  AHAIM3y, CHHTE3Y | Ha MPAKTUYCCKHUX 3aHATHSAX;
byHKIMN (OK-1); 2. JleTyuuil yCTHBIA WM MUCHbMEHHBIH
JIeUCTBUTENBHOU (ocennuii cemectpl Kypca) OIPOC CTYAEHTOB BO BpPEMS JIEKIIUHU T10
MIEPEMEHHOM. N3y4yaeMOMy MaTepuaiy;

3. Teopernueckue TUKTAHTHI,
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 JIEKIUU MO
HN3yd9aeMOMy MaTepHany;

3. Teopernueckue TUKTAHTHL,

4. InnnBuayanbHbIE JOMAITHIE
3panus, PI'3;

5. KomnokBuym

6.KoHTposapHas padoTa.

Jnbdepennumansnoe CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit Teme
UCYUCIICHUE (PYHKIUI MBIIUICHUIO, ~ aHAIM3y, CHHTE3y | HA MPAKTHYCCKUX 3aHATHAX;
HECKOJIBKUX (OK-1); 2. Jleryuuil yCTHBIA WM MUCbMEHHBII
MEPEMEHHBIX (BecenHmii cemectp 1 Kypca) ONpOC CTYAECHTOB BO BpeMsl JIEKIUH MO
H3y4acMOMY MaTepHay;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3[IQHMIS;
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 CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
HHTETpaI, MBIIIUICHUIO, ~ aHANHW3y, CHHTE3y | Ha MPAKTHYECKUX 3aHATHAX;
HeCOOCTBEHHBIC (OK-1); 2. JleTyuwii yCTHBIN WM TUCHMEHHBIN
HHTETPaIbI (Becennwmii cemectp 1 Kypca) OTIPOC CTYACHTOB BO BpeMsI JICKIIHH IO
H3ydaeMOMy MaTepHany;
3. Teoperuueckue TUKTAHTHL,
4. nnuBuayanbHble JOMaITHUE
3IIAHS,
5. Konnoksuym
Juddepenunansueie CrnocobHocte Kk  abcrpaktHoMy | 1. Pemenue 3amgay o nzyyaemon reme
ypaBHCHHS MBIIUICHUIO, ~ aHAIM3y, CHHTE3y | HA MPAKTHYCCKUX 3aHATHSAX;

(OK-1);
(3 cemectp)

2. JleTyuwii yCTHBIN WIH TUCHMEHHBIN
OTIPOC CTYAEHTOB BO BPEMs JICKIUH T10
HU3y4yaeMOMy MaTepuaiy;

3. Teopernueckye TUKTAHTEI;

4. NaguBuayanbHbEIE JOMAIIHUC
3JaHUS;

5. Konnoksuym

6.KonTpospHas pabora

Kparuslie narerpanst

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

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

2. JleTyuuil yCTHBINA UM MUCHbMEHHBII
ONpOC CTYAECHTOB BO BpeMs JEKIUH MO
M3y4aeMOMy MaTepuaiy;

3. Teopernueckue TUKTAHTHL,

4. anuBuayanbHbIe JOMAITHIE
3[IAHMIS;

5. KonnokBuym
6.OK3aMEeHHAITMOHHBIE BOIIPOCHI
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9. Psanst CrnocobHocte Kk  abcrpaktHoMmy | 1. Pemenue 3agay no nzyyaemon reme
MBIIIICHUIO,  AHAIM3y, CHHTE3Y | Ha MPAKTUYECKHUX 3aHATHSX;

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

3. TeopeTuueckue TUKTAHTHI;

4. NaguBuayanbHbIE JOMAIIHUC
3aHUS;

5 KommokBuym.

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

HbIE MaTepuaibl» 1 «MaTepuansl sl CAaMOCTOSITENIEHOM 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. - (Briciiee oOpazoBanue; 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/IaHUs 110 BhICIIEH MaTteMatuke. Yacts 1. JIunelinas u
BEKTOpHas anredpa. AHanutuueckas reomerpus. Juddepennmansaoe
ucyucieHne PyHKIUI OTHOM TIEpeMEeHHOU [ DNEeKTPOHHBIN pecypc]: yaeOHoe
nocobue/ A.Il. PaOymiko [u ap.].— DIEeKTPOH.TEKCTOBBIE TaHHbIE.— MUHCK:
Briumiimias 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.MnauBuyanpHble 3alaHusl 10 Bbiclield matematuke. Yacts 2. KomriekcHbie
yucia. HeompeneneHHsle U onpeseraeHHble MHTerpaibl. OYyHKIIMU HECKOJbKUX
nepeMeHHbIX. OObIKHOBEHHBbIE U] depeHnalbHble YpaBHEHUS [DIEKTPOHHBIN
pecypc]: yuebHoe mocodbue/ A.Il. Psabymko [u ap.].— ODJIEKTPOH.TEKCTOBbHIC
naHHble.— MuHck: Bpiupiimas mkoma, 2014.— 397 c.— Pexum poctyna:
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http://www.iprbookshop.ru/35481.html.

9BbC «IPRbooks»

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

4 InauBuayanbHble 3aaHus 1o Beiciield Maremartuke. Yacte 3. Psaasl. KpaTHbie
Y KPUBOJIMHEMHBIE UHTErPAJIbl. DJIEMEHTHI TEOPUH TMOJIs [ DIEKTPOHHBIA pecypc]:
yuebHoe mocobue/ A.Il. Pabymko [ np.].— DNEeKTpOH.TEKCTOBbIE IaHHbIC.—
MuHCK: Brrmmiimras IIIKOJIa, 2013.— 367 c— Pexum
nocrymna: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. Bricimias maremarnka. PykoBOJACTBO K pEeNIEHUIO

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

TEKCTbl Y4Y€OHMKOB M YYEOHBIX MOCOOWM, BXOASIIMX B CIHUCKH OCHOBHOM U
JOTIOJTHUTEIBHOU TUTEPATYPHI.
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2. http://mathportal.net/ — o6GpazoBaTeNbHBIN MaTEMAaTUUECKUI CAalT CO3/1aH JIJIs

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

4. http://stu.sernam.ru/ — HayuHasi OMOIMOTEKA CITYKHUT JJIsI TOIYYSHUS OBICTPOTO

¥ yI10OHOTO 1OCTyMa K HHGOPMAIlMU €CTECTBEHHOHAYYHBIX U3AaHUN

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIVIMHBI

Ha wmsydenue aucummuimubl otBoauTca 144 yaca aynuTopHbIX 3aHsaTuid, 180
4acoOB HAa CaMOCTOSITENIbHYIO padoTy, U3 HUX 63 Ha MOATOTOBKY K dSKk3ameHy. Ha
JEKIUSAX TpernoaaBareib OOBACHSAET TEOPETHUECKH Marepuan. BBOIUT OCHOBHBIE
HOHSTHS, ONPEJEIICHUs, CBOMCTBA, (OPMYJIUPYET U JOKa3bIBaeT TeopeMsl. IIpuBoaur
npuMepsl. lIpenomaBarens moaaepKUBaeT HENPEPBIBHBIA KOHTAKT C AyJIUTOPHEH,
OTBEYAET HAa BO3HUKAIOIINE Y CTYAEHTOB BOIIPOCHI.

Ha mpakTthueckux 3aHATHSAX IPENOAABaTeNb CHAadajla KpPaTKO OIpPaIlvBaeT
CTYJIEHTOB TI0 TEOPUHU, 3aT€M MOJAPOOHO peIIaeT MPUMEPHI MO MPOHAECHHON TeMe,
B3aUMOJICUCTBYS C YUYCHUKAMU.

Bo Bropoiti wactTm 3aHATHS  CTyIEHTaM  Impexajaraercs  paboTaThb
CaMOCTOSITEJIbHO, BBINIOJHSS 3aJaHus 1o TeMe. llpenopaBaTens KOHTPOJIMPYET
paboTy CTYIEHTOB, OTBEYAET HA BO3HUKAIOILIME BOIPOCHI, MOACKA3bIBAET X0/ U METOJ
peleHns, 3aTEM BbIIACT NHINBUAYAIBHOE TOMAILIHEE 3aJaHuE.

Ilocne momydeHHst 3aJaHus, CTYACHTY PEKOMEHIYETCS B 3TOT XK€  JEHb
IIPUCTYIIUTH K €0 BBIIOJHEHUIO.

B ciywae 3arpylHEHHs NpHU BBIIOTHEHUM JAOMAIIHErO 33JaHUsl CTYAEHTY
PEKOMEHIyeTCsl IIOBTOPHO IPOYUTATh JIEKLHIO, IMPOCMOTPETHh IPAKTHKYM C
pa3oOpaHHBIMU  MpPUMEpPaMH, WIHM TNPUNATH HA  EXKCHEICIbHYI0 IJIAHOBYIO
KOHCYJIBTALIMIO Y BBIIIOJHUTD 33JaHUE C IIOMOLIBIO MPENO1aBaTENs.

Ilocne BBIOJIHEHMsS 3aJaHMsl  CTYACHT OTAAET €ro Ha  IMPOBEPKY
npenoaaBarento. PaGota mpoBepsieTcss B TedeHwe 2-3 JHEH W B Ciydae
HEOOXOJMMOCTHU C COOTBETCTBYIOLIMMH YKa3aHUSIMHU BO3BPAILAETCS Ha JOPAOOTKY.

Pabora 3auMTHIBAacTCS TOJBKO B TOM CIy4dac, Koraga BCC 3aJadyu PCIICHBI
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IIPaBUIIBHO.

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

K »53K3aMeHy CTyZeHT [OIyCKaeTcsi TOJIBKO B Cily4ae BBIIIOJHEHHS BCEX
UHAMBUIYAIbHbIX JOMAIIHUX 33JaHUN, KOHTPOJBbHOM pabOTBl M OTBETa Ha
KOJUIOKBUYME, KAK MUHUMYM Ha YJIOBJIETBOPUTEIBHYIO OLICHKY.

[lonroroBky K 9K3aMeHy YJIOOHO OCYLIECTBJIATH IO TEMaM, KOTOpPbIE
IIPENOaBaTeNb BBbIACIACT BO BpeMsl uTeHus Jjekuuid. Hanpumep, mo mnepsomy
cemecTpy TeMa | «BBenenrne B MaTeMaTH4eCKUM aHAIIA3Y.

Pexomennyercss  Bce OIpEACIICHHs IEPEHOCUTb B OTACIBHYIO TETPalb
(MaHIIeT) ¥ 3ay4rMBaTh WX HAW3yCTh. 3aT€M BHOCUTH B IUIAHIIET (HOPMYIHPOBKU
TeopeM, GopMyJIbl U 3ayunBaTh UX. [I[pOBOAUTH MOKA3aTENHCTBA TEOPEM.

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

UCITIOJIB3YETCS Ha BCEX JIEKLMSIX MTPU U3YUEHHUH TeM 2,3 4.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI
OcBoeHne AUCIUIUIMHBI TPOU3BOAMTCS Ha 0a3e Y4YEOHBIX ayIUTOPUM
Nuxeneprnoit mkonel JIBOY yueOHoro kopmyca E mo ampecy: m. Asikc, kamiryc
JIBOY, kopnyc E. Ayautopun ocHaiieHbl COBPEMEHHBIM 000pYyI0BaHUEM:
MynbsTUMEIUNHASA Ay IUTOPUS:
[TpoexTtop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ 1. mpuBOAOM; KpeIUICHHE
HacteHHo-noronounoe 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 3BYKOYCWUJICHMS; IOJICUCTEMAa WHTEPAKTUBHOIO
ynpasinenus; 6ecripoBogubie JIBC obecniedensl cucremoli Ha 6a3e TOYEK J0CTyma
802.11a/b/g/n 2x2 MIMO(2SS).

IlepenBM>KHOM TOCKOM, NPENHA3HAYECHHOW I HAIIMCAHUs TEKCTOB MapKepoM

Hn MCJIOM.
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Ipunoxenue I

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAILTAN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IMKOJA I'YMAHHUTAPHBIX HAYK

YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYUAIOHINXCS
no aAucuumiInHe «MareMaTu4eCKHU aHAJIN3»

Crnemmansnocth 20.05.01 IoxkapHasi 6e3011acCHOCTD
Criermammzarus «l IpodunakTika 1 TyIeHue TpUPOTHBIX TOKAPOBY
®opMa NMOATOTOBKH OYHAS

BaaauBocTok
2014
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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 3J1eMEHTapHON
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 PeIeIbh) 3allUTa 3a1aHUS
Beimonnenue PI'3 o teme -
4 (6-8) nemenst | «HenpepbIBHOCTH PyHKIUU U 4 P
3allUTa 3a1aHUS
TOYKH pa3pbiBa, CPAaBHEHHE O/M»
Brmonuaenue M3 mo teme
«OcHOBHBIE MpaBuUiIa
nudepeHIpoBaHus [Ipuem n
5 | (8-10) nemens bdepenunpo ’ 4 P
reOMETPUYECKUN CMBICT 3aIuTa 3aaHus
npousBogHou. [IponsBoanas
CIIOKHOHM (hYHKITMH
[ToaroroBka Kk KOHTPOJIBHOU
(10-12) A P Onpoc Ha
6 pabore o Teme «IIponsBomHas», 4
Heaens . KOJJIOKBUYME
u3yueHne 6a30BOM JIUTEPATYpHI.
IIpoBepka
(12-14) KontposbHas 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
HEeJest [Ipoun3BoIHbBIE U X IPUIIOKEHUSD, KOJUIOKBUYME
n3y4yeHue 0a30Boil JUTEPATYPhI.
[ToaroroBka k 3K3amMeHy, U3yUeHUE
SuBapp Z
9 KOHCIIEKTOB 1 6a30BOi 36 DKk3amMeH
HOBOTO rojia
JIUTEPATYPHI.
Cemectp 11
Brimmonnenue MJI3 mo teme
IlepBas — «OKcTpeMyM GYHKIHHU 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 «TabnuuHbIe HUHTETPANIBI, 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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paIMoOHATBHBIX,
TPUTOHOMETPHUECKUX U
HEKOTOPBIX UPPAIIIOHATHLHBIX
byHKIHI

Brimonnenue U/I3 mo teme ITpuem u
4 | (6-8) nenens A 10 p
«OnpeneneHHbId HHTETPAI» 3aIuTa 3aJaHUs
Brimonnenue NUJI3 mo teme ITpuem u
5 | (8-10) Hemens A 8 p
«HecoOcTBeHHBIN HHTETpa» 3aIuTa 3aJaHUs
Brimonnenue PI'3 o teme
6 (10-12) «["eomeTpruyueckue u GU3MIECKUE 10 [Tpuem u
Heens MPHUIIOKEHUS OTPEACIIEHHOTO 3aIuTa 3aJaHus
MHTErpaua»
[ToaroroBka K KOJJIOKBUYMY IO
teMe «HeonpeneneHHblil HHTErpas.
(13-16) pex P Ormpoc Ha
7 OmnpeneneHHbli HHTETPal, €TO 22
Heens . KOJUIOKBHUYME
MPUIIOKEHUS», U3yUeHHe 0a30BOi
JTUTEPATYPHI.
[TonroroBka k 3aueTy, U3y4eHUE
(15-18) o
8 KOHCIIEKTOB 1 0a30BOA 3ayer
Heens
JIUTEPATYPHI.
Cemectp 111
Brimonnenue NJI3 mo teme
1 (1-3) menens | «duddepenunanbupie ypaBHeHHS | 1 Hpuem u
3aIuTa 3a1aHus
OPSTIKA»
Brimmonnenue MJI3 mo teme
) (4-6) nenens «uddepennmranbapie ypaBHEHUS 1 [Ipuem u
BBICILIMX TOPSIIKOB U JIMHEWHBIE 3aIuTa 3aaHus
HeogHopoansle JIY Il mopsiaka»
[ToaroToBka Kk KOHTPOJIBHOU
paboTte mo Teme Omboc Ha
3 (7-9) nenens «Anddepennmansabie 2 p
. KOJUTOKBHUYME
ypaBHEHHsI», U3ydeHue 0a30Bon
JIUTEPATYPHI.
(10-12) KonTponpHas pabora mo teme: [Tposepka
4 Hexens «Inddepennmansabie 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» 3alluTa 3aJaHusl
DK3aMeH
7 (15-18) [TonroroBka k sK3aMeHy, U3yUYECHUE 27
Heens KOHCIIEKTOB M 0a30BOM TUTEPATYPHI
Hroro 180

MaTepI/IaJIBI pIn)b:| CaMOCTOSTEJILHOM pa6OTbI CTYACHTOB IOATOTOBJICHBI B BHUC

WHIUBUAYAJIBHBIX JIOMAIHUX 3aJaHUM M0 Kaxaou Teme (oOpasmpl TumoBbix MJI3

MIPEICTABIICHBI B pa3zaenie «Marepuaisl Jjisi CaMOCTOSITEIbHON pabOThI CTYIEHTOBY),

PI'3. Pabota cmaercs mpemojaBaTelll0 HAa MPOBEPKY M BbIAAeTCs uepe3 2-3 THS.
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Kputepuu oOuneHKH: CTyAEHT MOJy4yaeT MaKCUMaJbHBIM Oami, ecau paboTa
BbINIOJIHEHa 0e3 omubok u o¢dopmiieHa B COOTBETCTBUU C TpeOOBaHUAMHU
npenonaBarens. [Ipu Hanwmumm OommMOOK 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 BHITIOJIHEHBI TPaBUILHO. [Ipu
3aTpyaHeHUH BbIMONHEHUS M]3 CcTylIeHT BBIMOIHSAET pabOTy Ha KOHCYJIBTAIUHU C
MOMOIIIBIO MPENoAaBaTENS.

Jlnst TiyGOKOTO HM3YyYeHHs] TEOPETHYECKOTO Marepuaja W BBIPAOOTKH 3JIEMEHTOB
komriereniun OK-1 oauH pa3 B ceMecTp MPOBOJIUTCA KOJUIOKBUYM BO BHEYPOUYHOE
BpeMs. CIHCOK BOMPOCOB K KOJUIOKBUYMY IpuBoAUTCS B [IpuiioxxeHuu 2.

[To maHHO¥W AMCIUTUTMHE aBTOPOM pa3pabOTaHbl METOAMYECCKUE PEKOMEH TAINH:
1."Beiciiasgs maTemaTtuka'- mporpamMma, METOJWYECKUE YKa3aHUsI U KOHTPOJIbHBIC
3alaHus JUIsl CTYJIEHTOB 2 Kypca TEXHMYECKUX CHEHHUAIBHOCTEN OYHOM M 3a0YHOM
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 nocodue. Bnagusoctok, JABI'TY,
2003.220 ¢

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

2003.25¢
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[Tpunoxenue 2

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAILTAN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUs
«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

IMKOJA I'YMAHHUTAPHBIX HAYK

®OHJ/I OHEHOYHbLIX CPEJICTB
no JucuumiInge «MarteMaTHYeCKHH aHAJIHN3»

Crnemmansnocth 20.05.01 IoxkapHasi 6e3011aCHOCTH
Criermamzarus «l IpodumakTika u TyIeHue TpUpOTHBIX TOKAPOBY
®opMa NOATOTOBKH 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 (urocodckux
3HaeT 3HaHUI B 175 JIOTHYECKOH LIEJIOCTHOCTH u

OK-1 crocoOHOCTh K

TIOCJIEI0BATEILHOCTH
abCTpPaKTHOMY MBIIUICHHIO,

pemate 3ajadu, TpeOyIOIIME HABBIKOB a0CTPaKTHOTO
aHaM3y, CHHTE3Y ymeer

MBIIUICHUS

BJIAJIEET METOJAMH aHAJII3a U CHHTE3A.

Ne Konrponupyembie Koppr 1 aTans! popmupoBaHus O1eHOYHBIE CPEJICTBA - HAUMEHOBAHUE

m\i pa3aembl/TeMbI KOMIICTEHIIUI
JCLUIIIMHBI

Texymnii TIpomesxxyTounas
KOHTPOJIb aTTeCTanus

1. BBenenue B marema- CrnocoOHOCTh K a0CTPAaKTHOMY 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 110
H3yd9aeMOMy MaTepHany;
3. Teoperuueckue TUKTAHTHL,
4. IapnBuayanbHbIE JOMAITHIE
3/1aHUS;
5. Konnoksuym

2. Ipenen u CrnocobHocts Kk abctpaktHoMy | 1. Pemenue 3amga4 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 BPEeMs JICKIUH T10
MIEpEMEHHOI1. H3yd9aeMOMy MaTepHany;

3. Teopernueckue TUKTAHTHL,

4. nnnBuayanbHbIE JOMAITHIE
3[IAHMIS;

5. KonnmokBuym

3. JuddepenunansHoe CrnocoOHOCTB K a0CTPAaKTHOMY 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 CTYAECHTOB BO BpeMsl JIEKIUH MO

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

4, Jnddepenmnumansnoe 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 JICKIIUH I10

n3y4yaeMoMy Marepuaiy;
3. TeopeTuueckue QUKTAHTHI;
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4. nnuBuayanbHble JOMaILTHUE
3J1aHUs;
5. Konnoksuym
5. Heomnpenenennsrit 1. Pemenue 3agau no usyuaemoil reme
HHTErpan 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. Teopernueckue TUKTAHTHL,
4. annBuayanbHbIE JOMAITHIE
3/IQHMIS,;
5. KonnokBuym
6. OnpeneneHHbIH CrnocobHocte Kk  abcrpaktHoMy | 1. Pemenue 3aia4 mo nzydaemoi reme
HHTErpal, MBIIIJICHUIO, ~ AHAIM3y, CHHTE3Y | Ha MPAKTUYECKHX 3aHATHSX;
HecoOCTBEHHBIC (OK-1); 2. Jleryuuil yCTHBIA WIN MUCHbMEHHBIH
HHTETpajbl (BecenHmii cemectp 1 Kypca) OIIPOC CTYAEHTOB BO BPEMs JIEKIUH T10
n3yyaeMoMy Marepuaiy;
3. TeopeTuueckue TUKTAHTHI;
4. annBuayanbHbIe JOMAITHIE
3/IQHMIS;
5. KomnokBuym
7. Jubdepennmansabie CnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
ypaBHEHHS MBIIIUICHUIO,  aHANHW3y, CHHTE3y | Ha MPAKTHYECKUX 3aHATHAX;
(OK-1); 2. JleTyuuil yCTHBIA WM MUCHbMEHHBII
(3 cemectp) ONpOC CTYAECHTOB BO BpeMsl JIEKIUH MO
n3y4yaeMoMy MaTepuaiy;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
37aHUs;
5. KonnokBuym
6.KoHTpoapHas pabora
8. Kpatabie nHTETpaTbI CrnocobHOCTh K abctpakTHOMY | 1. Pemenwue 3amad mo uzydaeMoit teme
MBIIIUICHUIO, ~ aHANHW3y, CHHTE3y | Ha MPAKTHYECKUX 3aHATHAX;
(OK-1); 2. JleTy4uuii yCTHBIA WIIN TUCHMEHHBII
(3 cemectp) OTIPOC CTYACHTOB BO BpeMsI JICKIIHH IO
HN3yd9aeMOMy MaTepHaiy;
3. TeopeTuueckue TUKTAHTHI;
4. nnuBuayanbHble JOMaITHUE
3J1aHUS;
5. Konnoksuym
6.DK3aMeHHALIMOHHBIE BONIPOCHI
9. Psanst CrnocobHocte Kk  abctpaktHoMy | 1. Pemenue 3agay o nzyyaemon reme
MBIIIUICHUIO,  aHANHW3y, CHHTE3y | Ha MPAKTHYCCKHUX 3aHATHAX;
(OK-1); 2. JleTyuwii yCTHBIH WM TUCHMEHHBIN
(3 cemectp) OTIPOC CTYACHTOB BO BpEMsI JICKITUH 110
H3ydaeMOMy MaTepHany;
3. Teopernueckue TUKTAHTHL,
4. annBuayanbHbIE JOMAITHIE
3/1aHUS;
5 KonnokBuyM.
IlIkana oueHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIHI
Koa u Jtanbl GopMHPOBAHUSA
¢opmyauposk KOMIIeTeHIUH Kpurepuu Iloxa3aTean banubt

a
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KOMIIETCHIIMHA

Cnoco0HOCTb K
abCcTpakTHOMY
MBILLICHHUIO,
aHAIH3Y,
CHHTE3Y
(OK-1);

OCHOBHEIE OnpenencHus U MOXKET | -CIIOCOOHOCTh 62 -74
NPHHITHITS, MPUBECTH CaMOCTOSTEIHHO
3AKOHEI u | bopMymHpoBKH HCTonB30BaTh
OCHOBHBIX TEOpEM U MaTeMaTHYeCKUil
3HaeT KaTerOpHx o N
OpMyJI anmapar, COAepIKaIIUHCs
. | dunocodcrux pMy par, siepkait
(moporoseIit . MaTeMaTH4ecKoro B JIHTEepaType 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
CaMOCTOSATEILHO, METO/Ibl MATEMaTHYECKOTO
pemast 331241 U aHaiIM3a
pa3bupast KOHCTICKT TIPU pELICHUH
JIeKIUi, HHTEpHET- podecCHOHANBHBIX
PCILATH 3a1atH, HCTOYHHUKHA 3a/1au4;
yMmecer Tpebyromue ’ ’
YMEHHE BBIYUCIIATh -CHOCOOHOCTH JIOTHYECKH
(IPOJBUHYT | HABBLIKOB
N npeebl, BEPHO BHICTPAUBATh
bIii) a0CTPaKTHOTO
IPOU3BOJHEIE, YCTHYIO ¥ TUCbMEHHYIO
MBIIUICHUS
UHTETpabl, pelaTh pedb, apryMeHTHpPOBaTh
1.y., TIPUMEHSTH PSIABI | BBIBOABI U PE3YJIbTATHI
TIPU pELICHUH HCCIIEJOBAHMS.
npoheCCHOHATBHBIX
3a1a4
Bnagenue meromamu -CIIOCOOHOCTh 85-100
MaTeMaTHYECKOT0aHall | CaMOCTOSITEJILHOTO
W3a PELICHUS TUMOBBIX | M3yUYCHHUs JIUTEPATYpPhI MO
3a1a4, HaBBIKAMH MaTeMaTHKe U ee
NPUMEHCHUS HPUII0KSHHUSM;
MaTeMaTHYeCKHUX -CIOCOOHOCTb
3HaHUH IIPH M3YYCHUH | CAaMOCTOSTEIIHHO
CIIeLIHaTIbHON BBIOPATh METOM PEICHUS
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, apryMEeHTHpPOBaTh
BBIBOJIBI U PE3yJIbTAaThI
HCCIICIOBAHHSL.

IIkana usmMepeHus ypoBHs C(pOPMHUPOBAHHOCTH KOMIIETECHIIMHI

Uroroserii 6ani

1-61

62-74

75-84 85-100
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OrneHka (msITHOAIILHAS 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 Konp! u aTans1 popmMupoBaHus O1neHOYHBIE CPEICTBA
/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
TpeOyIoNe HABBIKOB | HA HPAKTHYCCKOM
abCTpaKTHOTO 3anarun. U3
MBIIUICHUSI
MeTonamu aHanuza u | KOJIOKBHYM. DK3aMeH
CUHTE3a.
OCHOBHBIC MPHHIUIIBL, | YCTHBIN ompoc Ha | Bompocsr 4-9 u3
3aKOHBl M KaTeropuu | IMPaKTHICCKOM MEepEYHs BOIIPOCOB K
¢unocopcknx 3HAHWH | 3aHATHH, IK3aMEHY
B HX  JIOTHYECKOH
[IEIOCTHOCTH u
MOCJIEI0BATEIbHOCTH
Ipenen u N3  «IIpemensl.
2 HEIpPEPLIBHOCTh OK-1 Egi?;mm HZE];Z}[,?;:; Hccnenopanne
yHKIHH a0CTPaKTHOTO (ynicun Ha
I — HETPEPHIBHOCTh U
pa3phIBy
Tecr. DK3aMeH
MeTomaMH aHamm3a u | KOJIOKBHYM
CHHTE3a. (Bompocsl 5-8)
VYerusriii onpoc Ha | Bompocsr 10-31 u3
OCHOBHBIC  HPUHUHUIIBL, | pyaprygeckom HepeyHs BOIPOCOB K
3aKOHBI M KATETOPHHU | 5auaTum. K3aMeHy
Tnbbepenmansn ¢unocodckux 3HAHMH
0C€ UCYHUCIICHUE zeﬂogfﬂoﬂiomqecmﬁ Onpoc Ha
3 . OK-1 KOJJIOKBUYME.
(GyHKIUU OHOM MOCJIEIOBATEIEHOCTU
N Bompocsr 9-19,
TIepeMeHHO
peuiath 3amaun, | KonTpompHas
TpeOyrolre HaBBIKOB | paboTa.
abCTpaKTHOTO nas3
MBIIUICHUS «IIpou3BoaHbIeY,
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PI'3 «IlomHoOE
uccleI0BaHNe
GbyHKIIH u
MOCTPOCHHE
rpadukay

MCTOJaMH aHajiu3a H
CHUHTC3a.

DK3aMeH

OCHOBHBIC TIIPUHIMUIIBI,

YcrHbl onpoc Ha

Bompocer 32-43 u3

3aKOHbl M KaTeropuu IMPaKTUICCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHumil | SAHATHU. 3a4ery
B ux jorndueckoii | 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
MBIIUTICHUS GbyHKIIH 2-x
MICPEMEHHBIX
METONAMH aHAIM3a | 3auer
CHUHTE3a.
OCHOBHBIE IIPHUHIIUIILI, YcTHBIN OIIpOC Ha BOHpOCBI 44-50 u3
3aKOHBl M KaTeropuu IMPaKTUYCCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHmi | SAHATHH. 3a4ery
B ux  normdeckoii | OMpoc Ha
LEJIOCTHOCTH u | KOJUIOKBUYMEC.
MoCJIeA0BATEIbLHOCTH Bomnpocsr 26
HeompeneneHnsrit OK-1 Pemenue  3amau
HHTETpa pemiathb 3a/1a4M, | Ha TPAKTHYECKOM
TpeOyIoNIre HaBBHIKOB | 3aHATHH
a0CTPaKTHOTO na3
MBIIIICHHS «HeormpeneaeHHbBI
I MHTErpam»
METONAMH aHAIM3a | 3auer
CHHTE3a.
OCHOBHBIE MPHUHIUMEL, | YCTHBIH onpoc Ha | Bompocer 51-70 u3
3aKOHBl M KaTeropuu IMPaKTUYCCKOM TIEPEYHA BOIIPOCOB K
¢unocodckux 3HaHmi | 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, | zapgTuu
HHTETPaIbl Tpelyrolyue  HaBbIKOB | 1]]13
a0CTPaKTHOTO «TTpuioxenus
MBIIIICHHS
OIIPEICIICHHOTO
UHTErpaa
METOJIAMH aHaJIuW3a H 3auer
CUHTE3a.
OCHOBHBIE IIPHUHIIUIILI, YcTHBIN OIIpOC Ha BOHpOCBI71—80 u3
3aKOHBl WM KaTeropuu IMPaKTUYCCKOM TIEPEYHA BOIIPOCOB K
b ¢unocodckux 3HaHmil | SAHATHH. 9K3aMCHY
npdepeHmanbEH 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 MPUHIMUIIBI, | YCTHBIHN onpoc Ha | Bonpocer 81-82 u3
3aKOHBl M KATEeropuu | NPaKTUYECKOM HepeyHst BOMPOCOB K
¢unocodckux 3HaHWI | 3AHATHH. SK3aMEHY
B ux joruueckoii | Ompoc Ha
LEJIOCTHOCTH n | KOJUIOKBHYMC.
S Bompocsr 42 -45
g JIBoiiHOi OK-1 MOCJICIOBATEIEHOCTH P
HHTETpan peraThb 3amaun, | Pemenne  3amau
TpeOyIolIie HaBBHIKOB | HA TPAKTHICCKOM
a0CTPaKTHOTO 3aHSITHU
MBIIUTCHUS
METOJAaMH aHAIHW3a U DK3aMeH
CUHTE3a.
OCHOBHbIC TIPHHITIBI, VYerasbiit onpoc Ha | Bonpocer 83-91 u3
MPaKTUIECKOM MEPEYHS BOTIPOCOB K
3aKOHBI M KaTEropuu
. | 3aHATHH. 9K3aMCHY
¢dunocopckux 3HAHUU
. | Ompoc Ha
B HX  JIOTHYECKOU
KOJUIOKBHYME.
€JIOCTHOCTH u
! Bormpockr 48-56
OK-1 MOCJIEIOBATEIEHOCTU
9 Psiet
pemath 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 MoXHO 3a1aTh

¢ynxuio? [lpuBectu mpuMepsl.

2. Uto HaA3BIBAae€TCs YMCIOBOM ITOCIEIOBATEIbHOCTRIO?
3. Kakag 4mcioBasg IOCJIEIOBATSILHOCTL, Ha3bIBaeTcs cxomsamieica? Yro
HAa3bIBACTCSA MpeIeIIOM MOCJIEA0BATEILHOCTH ? Jlatb F€OMETPUYECKYIO

VHTEPIIPETALMIO IIPEEIIA. [TepBbIit 1 BTOPOM 3aMeYaTEIIbHBIA IPEIEIL.

. P (x)
4. Yem aBeH lim
Y P o, (v)

, rne P(x), O,(x)—MHOTOYIEHBI CTEICHH n U m

COOTBCTCTBCHHO IIPU n=m, n>m, n<m ?

5. laTh onpezenenus npeaena QyHKIUU B TOUKE U HA 0ECKOHEYHOCTH.
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6. Kakue QyHK1MM Ha3pIBatOTCs OECKOHEUHO MalibIMU (6.m.) B Touke x=a? Kakue
0.M. Ha3BIBAIOTCS HKBUBaJIEHTHBIMU? B uem cocrout mpuHIum 3ameHsl 6.m.7 Korma
oH npuMeHnsieTcsi? [IpuBecTn mpuMepsl SKBUBAJIGHTHBIX 0..M.

7. Kakast pyHKIMS Ha3bIBaeTCSA HENPEPHIBHON B TOUKE x =X, ; HA HHTEepBaie (a,6)?

I[aTB reOMCTPHUUYCCKYIO HILUIIOCTPpALMIO OIIPEACIICHUS.

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

pa3pbiBa? Kaxkoro poaa pa3pbIBbI UMEIOT byHKIAHA
sin x cosx | | .14
=—, y= , y="—, y=sin—7
X X X X

JAudpPepenunanbHoe ucuucjiaeHue GyHKUUM OJHOU NEepPeMeHHOM

9. Yro HaspiBaeTcs Hpou3BOIHONW (GyHKUMM y=f(x) B Touke x=x, ? Kakos
r€OMETPUUECKUI U MEXAaHUYECKUW CMBIC MPOU3BOAHON? UeMy paBHa MPOU3BOIHAS
IMOCTOSIHHOM ?

10. Yto Ha3biBaeTCA KacaTelbHOM K KpUBOM B 3amaHHOM Touke M? Hamucatb

ypaBHEHHE KacaTelbHOH U HOpMalM K KpUBOH y = f(x) B Touke M(x,, f(x,)) -
11. Kakas ¢ynkuus HaszbiBaeTca auddepeHuupyemMod B Touke x=x, ? YUto
HaspiBaeTcs nuddepenimanom GyHkun y = f(x)?

12. KakoB reometrpuueckuii cMbica Teopem depma, Pos, Jlarpanxa?

13. ChopmynupoBars mpaBuio Jlomurans i paCKPBITHS HEONPEIeICHHOCTEH
o0

BUJA —,— .
bi| 0w

14. Kakue  GyHKIMM  HA3bIBAIOTCS  BO3PACTAIOIIUMH,  YOBIBAIOIIUMH,
MOHOTOHHBIMU Ha HHTepBane (a,b)? CdopMyIHpoBaTh NPU3HAK MOHOTOHHOCTH
nuddepennupyemoii Ha uHTEpBaue (a,b)QyHKIUH.

15. Kakast Touka Ha3pIBaeTCsl TOYKOW MakCUMyMa (MUHUMYyMa) GyHKImU y = f(x)?

ChopmynupoBaTh HEOOXOIMMOE YyCIOBHE dKcTpemMyMa auddepeHimpyemoit
byskmy. SBnsercs au 3To ycnoBue aoctatounsiM? [Ipusectu mpumep.
16. CdopmynupoBate | noctarouHoe yclOBHE SKCTpEMyMa HENPEPHIBHOM

byHKIUY.
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17. Kakas kpuBasi Ha3bIBaeTCs BBIMYKJIOH BBEpX (BHM3) Ha UHTepBaie (a,b)? Uro

Ha3bIBAETCS TOYKOM IMepernda KpuBou?

18. Kakoe ycioBue SBISETCS IOCTATOYHBIM  JJI BBIIYKJIOCTH BBEpX (BHU3)
rpaduka GpyHKnuH y = f(x) Ha uHTEpBaNE (a,b)?

19.Yto Ha3biBaeTca acuMOTOTOM KpuBOoM? Kakume acMMNTOTBI MOMXKET HMETh
KpuBasi? CKOJBKO BEPTHUKAJIbHBIX, TOPU30HTAIBHBIX, HAKIIOHHBIX ACUMIITOT MOET

ObITh y Tpaduka ynknun y = f(x)? [IpuBect npumep GyHKIUH NUMEIOIIUX &) OXHY,

JIBE, TPW BEPTHUKAIBHBIC ACHMIITOTHI, 0) OECKOHEYHOE MHOYKECTBO BEPTHUKAIBHBIX

ACUMIITOT, B) OJIHY BEPTUKAJIbHYIO U OJIHY TOPU30HTAJIbHYIO ACUMIITOTY.

DOYHKINH HECKOJbKHUX NepeMeHHbIX

20. JlaTb onpezeneHus YaCTHBIX MPOU3BOAHBIX | mopsiika QyHKIMU z = f(x,y).

21. Yrto Ha3bIBaeTCs MOJHBIM IuddepeHiraioM (yHKIUU ABYX MEPEMEHHbIX?
KakoBa ero cBs3b C NOJHBIM NPUPALICHUEM?

22. Yto Ha3bIBaeTCs NPOU3BOAHON (DYHKIIMH MO JAHHOMY HAlpaBJICHUIO B JAHHOU
touke? KakoB ee u3udeckuii CMbICH?

23. Yto Ha3bIBaeTcs TpaaueHToM ¢yHkiun? Kyna yka3piBaeT ero HanpaBieHue?

24. KakoBo He00X0oauMoe yciioBUE 3KcTpeMyMa auddepeHnupyemoin GyHKIMU

z=f(x,y) B Touke? SIBIs€TCS MU OHO JOCTATOYHBIM?

25. KakoBO 10CTaTOYHOE YCIOBHE SKCTpeMyMa (DYHKIUU ABYX MEPEMEHHBIX ?

HeonpeneneHHblil ¥ onpeaeJeHHbIA HHTErpaa GyHKUMU OAHOM IepeMeHHOH

26. Jlatp onpezenenue nepBooOpa3HoOil U HEONPEACIEHHOTO HHTErpasa.
CdopmynrpoBaTh CBOWCTBA HEONPEAEIEHHOTO HHTErpaina. MeTosl
WHTEIPUPOBAHUS: 110 YACTSM, 3aMeHbl. IHTErprpoBaHne pauuOHAIbHbIX,

HppallMOHAJIBHBIX U TPUTOHOMCTPHUUYCCKUX BLIp&)KCHI’Iﬁ.

27. Yo Ha3bIBAETCS ONPEACICHHBIM HHTErPaIoM OT GYHKUMM f(x) Ha OTpe3Ke
[a,b] ? KakoB reoMeTpruecKuii CMBICIT OIIPEIEIICHHOTO HHTErpana Ha OTpe3ke [a,b]

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

HENpepblBHOM Ha  oTpe3ke [a,b] ¢yHkmmuun? Hamumcats ¢dopmymny Herotona-

JleitOHMIIA.

30. ChopmynupoBaTh onpeiesieHns HECOOCTBEHHBIX MHTErpayioB 1-ro poxa:
[ reodx, [ fedx, [ fxydx .

31. CdopmynupoBarh TPU3HAKK CPaBHEHUS CXOJUMOCTH HECOOCTBEHHBIX

+00

o dx
uHTerpasioB 1 pona. [Ipu kakux p >0 CXOIUTCS HECOOCTBEHHBINA MHTETpA I —?

+1x

32. CdopmynupoBath ompeneiieHHuss HECOOCTBEHHBIX HHTerpasioB II poma ot
HeorpaHWYeHHBIX (QyHKIMH (0cobas Touka (YHKIUU SIBISETCS KOHIIOM OTpe3Ka
WHTETPUPOBAHUS WJIH SIBJISIETCS €0 BHYTPEHHEH TOUKOM).

33. HpI/I KaKHnux 3HAQUCHUIX p>0 CXOIOATCA HECOOCTBCHHBIC HHTCTPAJIbI

b b dx
i(x—a)p’ i(b—x)p !

JAudppepenunaibubie ypaBHeHUSA

34. Yro HazpiBaeTcs obmuM pemerrem J[Y mepBoro nopsaka?

35. Kakwme JIY mepBoro mnopsaka HasbiBaloTca JY ¢ paszaenstomuMucs
nepemeHHbIMU?  OpHoponHbiMu?  JluneitnsiMu?  bepHymum? B mosHbIX
muddepennmanax?

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

37. Kakoit o6mmii Bua umeet auHelnbie JIY n-ro mopsaka?

38. Uto HaszbBaercs (YyHIAMEHTAIBHOM CHCTEMOM pEIIeHUH JUHEWHOTro
onHoponHoro Y mn-ro mnopsaka? MOXKET 1M HyJIEBOE pEIICHHE BXOAHWTH B
byHIaMEHTATbHYIO cucTteMy pemeHuii? Ckrombko (yHIAMEHTATBHBIX CHCTEM
pewmenuii umeet takoe Y ? Ilouemy?

39. KakoBa cTpykTypa oOImmero pemeHus JuHeHoro omgHopomHoro Y n-ro

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

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

nopsiaKa.

KpartHsbie nuHTEerpaJjisbl

42. Yro Ha3bIBaeTCA IBOIHBIM HMHTErpanoM OoT QyHKIUH z=f(x,y) MO IJIOCKOH

obmactu D? Kak ¢ momMoIpi0 JTBOWHOTO MHTETpaia BBHIYHCIUTH TUIOMIAAb TJIOCKOM
oOiactu D?

43. Yro Ha3bIBaeTCS TPOWHBIM HHTETPAIOM OT GYHKIHH u = f(x,y,z)HO0

IPOCTPaHCTBEHHOM oOnactu V ? Kak ¢ momoIpio TpOMHOrO MHTErpajga BbIUYUCIUTD
o0beMm obnactu V ?

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

45. Kak cBeCTH BBIUHCIECHUE KPUBOJIMHEWMHOIO MHTErpaja 1 poja K BEIYMCICHUIO
ONpEJEIEHHOr0 MHTErpaja Ha OTpPE3Ke, €ClIu a) IUIOCKas KpuBas 3aJaHa SBHBIM
ypaBHEHHEM, 0) TIIOCKask WM MPOCTPAHCTBEHHAS KPUBas 3a/laHa apaMeTpHUecKu 7

46. YUto Ha3bpIBaeTCAd NOBEPXHOCTHBIM HMHTErpajoM l-ro poaa (mo miomagu
noBepxHocTH)? Kak ¢ moMompi0 MOBEPXHOCTHOIO MHTErpaia 1 poaa BBIYUCIUTH
IUIOIIAb IPOCTPAHCTBEHHOM IOBEPXHOCTH?

47. Kak cBeCcTM BBIUHCIEHUE IIOBEPXHOCTHOIO HHTerpaja  l-ro poma K

BBIYUCJICHUIO IBOMHOTO MHTErpana?

Paabl

48.YTo Ha3BIBACTCS YUCIOBBIM PSIZIOM, €T0 OOIIMM YJIEHOM, YACTUYHON CyMMOi1?
49 .Kakoii psa Ha3bIBaeTCs cxoasmuMmcs? UTo Ha3bIBaeTCsl CyMMOM psiga’?

50.CopmynmrpoBaTh HEOOXOIUMBIN MPU3HAK CXOAUMOCTH DPsijia. SIBIeTCs 1 OH

JOCTaTOYHBIM? CXOIUTCS JIU PSJT z 3n-1

? [louemy?
=S5n+2
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51.CpopmynupoBaTh JAOCTATOUYHbIE MPU3HAKA CXOJUMOCTH PSJOB €
MOJIOKHUTENbHBIMU WieHaMU(TpU3HAKU CpaBHEHMs, JlamamOepa, paauKaabHbIMA

Y MHTErpajbHbIi npu3Haku Komm).

52.KakoBo ycioBue cxoauMocTH psiaa Jupuxie zip , p>07?
n

n=1

53.Kakoii psi1 Ha3pIBaeTCs 3HAKONEpeMEHHbIM? 3Hakouepenyromumes? Ilpusectu
IPUMEPBHI.
54.ChopmynupoBath mpu3Hak JleliOHUIIA W CIEACTBHE W3 HETOo 00 OIICHKE

1

TMOTPENIHOCTH BBIYUCIEHHS CyMMBbI psjga. CKONBKO uleHOB psia » (-1)"'—
n

n=1
HY>KHO B35Th, YTOOBI BBIYUCIUT €I0 CYMMY C TOUHOCTHIO 10 0,017
55.Kakue psiipl Ha3bIBalOTCS aOCOJIOTHO M YCJIOBHO cxoasmmumucsa? Ilpusectu
IpUMep psizia, CXOAIIErocsl YCIOBHO, U IPUMEP psia, CXOASIIETrocst a0COIIOTHO.

56.Jlate onpenenenue psna Teiopa i QyHKIUM f(x) B OKPECTHOCTH TOYKH
x, - KakoBo HE00X0IUMOE M JOCTATOYHOE YCIOBUE PA3NOKUMOCTH (DYHKIMU B

pan Teitnopa?

Ilepeyenb THIOBBIX BONPOCOB, MpeAJaraeMbix Ha d3k3ameHnax (1,3 cemecTp) u

3a4ere (2 cemecTp)

I cemecTp

2.

3.

[lenble, pauvOHANIbHBIE, JACHUCTBUTENbHBIE 4YHCHA. UYHUCIOBBIE MHOYKECTBA,
omnepanunu HaJl MHOKECTBAMMU.

[lepemennas BenuuuHa. DyHKIMSA: OCHOBHbIE MOHATHS (apryMEHT, 3HAUYCHHE
byHKIMHU, 00JACTh ONpENETIeHHUs, MHOXXECTBO 3HAYeHUM, HyIH (yHKIHH,
BO3pacTaHue, yObIBaHHWE, YETHOCTh, HEUYETHOCTh, MEPUOAMYHOCTH). OOparHas
¢dbyukiusa. CrnocoObl 3a1aHus QYHKITUU.

Yucnosas MOCJIEAOBATEIBHOCTb. [TonsiTue u CBOMCTBA npenena
nocaeA0BaTeabHOCTU. OrpaHUYEHHOCTD MOCIEA0BATEILHOCTH.

[Ipenen ¢hyHKIuu: onpeaeieHrue, CBOMCTBA.
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S. IlepBblit 1 BTOPOM 3aMeYaTEIIbHbIEC PEEIIBI.

6. Boruucienue nNpeAciaoB: IOHATHEC HCEONPECACICHHOCTH H MCETOAbI PACKPBITHA

OCHOBHBIX HEONPEIEICHHOCTEMN.

7. HenpepoiBHOCTh PyHKIIMU. TOUKH pa3pbiBa U UX KJIaCCU(PUKALIUSL.

8. beckoneuyno wmanple W OECKOHEYHO OOJBINNE BEIWYMHBL: Kiaccuukaims,

CBOMCTBA, DKBUBAJICHTHOCTH.

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

10.[1lpon3BogHast (QYHKIIMU OJHOW TEPEMEHHOUN: TOHATHE, TEOMETPUYECCKUU W

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

11. IIpaBuna nuddepeHpoBaHusl.

12. TIpon3BoaHas CIOKHONU QYHKIIUU.

13.Tabauia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.

14.CBs13p nudpepeHunpyeMoCcT U HENPEPHIBHOCTH (PYHKIIMH

15.ludbdepenniupoBanue OOpaTHBIX, HESIBHBIX M IMAPAMETPUUYCCKU
(yHKIUH.

16.luddepeniman: onpeaeneHne, CBOUCTBA, TEOMETPUUECKHIA CMBICI.

17.Teopema @epma.

18. Teopema Posns.

19. Teopema Kormn.

20.Toka3ats TeopeMy Jlarpanxa.

21. IIpaBuiio JlonuTans (pacKpbITUE HEONIPEAECICHHOCTH BUIA {%} ).

22.TIpasuino Jlonurans (packpblTue HEONPEAEICHHOCTH BUIA {z} ).

23.MOHOTOHHOCTH QYHKITUHM HA JAHHOM IIPOMEXKYTKE.
24.OxcTpemyM GyHKIUH.
25.Heob6xoaumoe yciaoBue skcTpemyma auddepeHmpyemMbix QyHKIum

26./locTaTOYHOE YCIIOBHE IKCTPEMYMA.

3aJaHHBIX

27.Haubonpiiee 1 HauMeHbIlIee 3HaYEHHUs PYHKIIMU HA JAHHOM MPOMEXYTKE.

28. BrinmykJ10CTh ¥ BOTHYTOCTb rpaduka GyHKIHUN HA 33JJaHHOM IIPOMEKYTKE; TOUKa

neperuba.

40



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

31.00umit mnaH uccneaoBanusa GyHKINUU U OCTPOEHUs Tpaduka.

II cemecTp

32.OyHKIMSA HECKOJNBKUX TEPEMEHHBIX: TMOHSTHE, O00JIacTh  ONpPEIeICHHUS,
MHO>KECTBO 3HAYECHMM, IMHUU U IOBEPXHOCTH 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 guddepennuansl. [Ipumenenue nuddepeHunana B
NpUOMKEHHBIX BEIYUCTICHUSIX.

36.1Ipou3BoaHbIE CIOKHBIX (DYHKIUHI ABYX nepeMeHHbIX. [lonHas nmpousBoaHasl.

37.11pousBoaHbIe PYHKIIUM, 3aaHHON HESIBHO.

38.UactHbie mpou3BoAHbIE U AU(PPEpEeHLIHaNbl BBICIINX MOPSAKOB (PYHKIIMH JIBYX
[IEPEMEHHBIX.

39.I'panuent Qpyukuuu. KacarenabHas miockoCcTh 1 HOPMaJIb K MOBEPXHOCTH.

40.1Tpon3BoiHas 110 HAIPABJICHHUIO.

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

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

43. Haunbonbliee 1 HaMMeHbllIee 3Ha4eHNs] PyHKINY B JaHHON 00JIaCTH.

44.T1epBooOpa3Hasi U HEOIpECICHHBI HHTErpall: TMOHATHE, CBOWCTBA. Tabiuia
HEOIIPEIEICHHBIX MHTETPAJIOB.

45. uTerpupoBaHue MO 4acCTAM.

46. 3aMeHa IIepeEMEHHOIA.

47. InTerpupoBaHre HEKOTOPBIX BBIPAKEHUMN, COIEPKAIIMX KBAAPATHBIN TPEXUIICH.

48.NHrerpupoBanue ApoOHO-PALMOHATIBHBIX (QYHKIHIA.

49.1HTerpupoBaHue NpOCTENIINX UPPALMOHATIBHBIX BBIPAKECHHIA.

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

53.Teopema bappoy. Jloka3ats.

54 .BeiBoa popmyiel HeroToHa-JleiOnuma.

55.3aMeHa nepeMeHHOM B OMPEAEICHHOM UHTErpae.

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

58.Bbrunciienne JIMH AyT INIOCKUX KPUBBIX.

59.Bbruncienre 00beMOB Tell.

60.Pu3nyecKkre NPUIOKEHHS ONPEIETIEHHOrO HHTErpaa.

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

CXOOMMOCTH.

III cemecTp

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

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

73. Jluddepennmanbabie  ypaBHEHUS 1-TO  TOpsiAKa C  pa3AesIsSTFOIIMMUCS
nepeMeHHbIME. O HOpOIHBIE MU depeHINATbHBIC YPaBHEHUS.

74 .JIuHeiiHbIe audepeHnnanbHbie ypaBHEHUS l1-ro MOPsIZIKA.
Huddepennuanbabie ypaBHeHUsT bepHym.

75.ludepenimanbabie ypaBHEHHS BBICIINX TOPSIKOB: OCHOBHBIC TTOHSTHSL.

76. Juddepennmanbuple  ypaBHEHHsS  BBICHIMX — TOPSAKOB,  JOIYCKAOIIME
TIOHIDKEHUE TOPSIIKA: OCHOBHBIC THIIBI U METObI HHTETPUPOBAHUSI.

77. OgHOpOIHBIE W HEOJHOPOJHBIC JHMHEWHbIE MuddepeHIaTbHbIe ypaBHEHUS
BTOpOTro nopsiaka. CTpykTypa obiero pemenns. MeTo ] Baprarii moCTOSHHBIX.
.78. JluneitHple omHOpOAHBIE Au(QEepeHIInaIbHble YPaBHEHUS C IMOCTOSHHBIMU
K03 dUIIMEeHTaMH.

79. JluneiiHble HEOAHOPOHBbIE NU(EepeHIMaNbHbIE YPAaBHEHUSI C MOCTOSHHBIMU
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kod(punrmeHTamu.

80. HopmasibHbI€ cHCTeMBI TUHEHHBIX TU(depeHInanbHbIX ypaBHeHui | mopsaka
C MOCTOSIHHBIMU KO3 PUITUEHTAMH

81.0npenenenue ABOMHOrO MHTErpasa, CBOMCTBA, IPUMEHEHHUE.

82.Bbluncnenre TBOMHOTO MHTErpasia B IEKAPTOBBIX U MOJSPHBIX KOOPJIMHATAX
83.YuciioBoM psl ¢ MOJOKUTEIbHBIMU YJICHAMM.

84. HeoOxoauMmpblii pu3Hak cxoauMocTtu. Jlokaszate. [Ipumep.

85. JlocTaTouHbli IPpU3HAK PACXOAUMOCTH psiioB. Jloka3ats. [Ipumep.
86.JlocTaTouHbIE TMPU3HAKH CXOOUMOCTH YHUCJOBBIX PANIOB C MOJOXKHUTEIbHBIMU
YJieHaMH: TNpPU3HAKU CpaBHEHHUA, Npu3Hak JlamamOepa, paauKadbHBIM NpU3HAK
Komm. [Ipumepsr.

87. MHTerpanpHblil IPU3HAK CXOAUMOCTH YHUCJIOBBIX PSAMIOB C IMOJOXKHUTEIbHBIMU
YJIEHAMH.

88.3HaKONEpEMEHHbIE M 3HAKOYEPEIYIOUIMECS PpAIbl: ONPEACNICHUs; MPU3HAK
JleitbHMIIa CXOAMMOCTU 3HAKOYEPEAYIOIIETOCs psjia; YCIOBHAasE U aOCOJIOTHAs
CXOJUMOCTb.

89.CteneHHbIE PAIbL: ONPEACICHUE; PAauyC U MHTEPBAJ CXOAMMOCTH. Teopema
Abemns.

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

3JIEMEHTapHBIX QYHKIMH: ¢* , In(1+x) , sin(x) ,cos(x).

1
B
91.HpI/IMeHeHI/I$I CTECNIEHHBIX PSAI0B B HpI/I6J'II/DKeHHbIX BBIYUCIICHUSIX
KOHTpOJILHLIe ) | I’IHI[I/IBI/II[yaJILHBIe 3aJJaHUA

O0pazuvl UHOUBUOVATLHBIX 3A0AHUNU

Hpez[en U HCIIPCPBIBHOCTH d)VHKI_II/II/I. CDaBHeHI/Ie OECKOHEYHO MAaJIbIX BEJIUYMH

HJ[3 Ne [. Tlpenenbl GyHKIHNA.

IIpumep 3amanus.

1. Bbruucnouth npenen
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2
L1 fim =23
X—> X _1

2
1.2 fim X —2%73

x>o  x? -]

1.3 imX Y2
=l x-1

1.4 fim 1=S08%
x—0 X

. 1/x
1.5 )ICI_I)I(I)(1+ 2x)

2. CpaBHUTb OECKOHEYHO Majble o =sin®x M S =1—cos2x TPU x —>0

2
X 2x+lel/x

3. Haiitu TOUKH pasppiBa QYHKUMHU U ONIPEAEIUTD UX PO y = —— "
x —

JludbdepeHnmaabHOE HCUUCIEHNE (DYHKIIMU OMHON EPEMEHHON

I3 Ne 2.

Ipumep 3aganus.

1.Haiitu mpou3BoiHbIe JaHHBIX (yHKIIUI

3
X" —Ax+2
Ll y==——"—, =7
X

1.2 y=x?2"1, y=2
1.3 y=sin’x, y"=?

sin2x —tgx
=———0—, V(7/4="
cos” x

1.4 y

2.HamucaTte ypaBHEHHE KacaTenbHOM K rpaduKy AaHHOW (YHKIIMH B TOYKE x =X,
x3—y2+2y=0, x,=-1
3.3anucarp nuddepenipan qjaHHOW (QYHKIMUA U BBIYUCIUTH €r0 B TOYKE x =x, AJIS

Ax=0,1

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

HMHTerpaabHOE HCUHUCIICHUE.
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I3 Ne 3.

Ipumep 3aganus.

1. HaiitTu HeonpeaeIeHHbI HHTErpal

3
11 Imdx
X

1.2 Ixe_xzdx

1.3 Ixz In xdx

14 Icosz xdx

dx

15 ¥ -2x? +x-3
' '[ 2 —2x-3

2. BpruuciauTh onpeneneHHbId HHTErpal

2

2.1 [

| x+2

/2
2.2 J. cos x In(sin x)dx
/6

3. Hailtu miomanb KpUBOJMHEHMHOW Tpamneuur, OTPAHWYEHHOW JaHHBIMHU
JIMHUSIMHA
x=Lx=4xy=4

4. BpIUMCINTH HECOOCTBEHHBIC HHTCTpAJIbI

41 T d
1

XNV X

JludbdepeHnmaibHble YPABHEHUS

45



HJT3 Nod.

I Ipumep 3ananus.

1.Haiitu obiiee peenue (001t uaterpan) nuddepeHnalbHOTO 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, yI0BIETBOPSIOIIECE TaHHBIM Ha4aJIbHbIM yCIIOBUSAM
2.1 y-y=xy*, p(0)=0
2.2 y"+4y =sinx, y(0)=0, y'(0) =1

3.Peumts cucremy nuddepeHnanbHbIX ypaBHEHUN

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

Paabl
H][3 Nes.

IIpumep 3ananns.

Bapuanr 1

1) Hatitu oOmuii wieH psaa %+%+§+...;

2) uccienoBaTh psibl HA CXOAUMOCTD z

= 5n’ - 1 )
’ Z ,,Z::‘(n+1)ln2(n+1)’

“Tn* +3° 4 n+1

1
3) uccienoBaTh Ha aOCOIFOTHYIO M YCIIOBHYIO CXOAMMOCTD 2 (2n)
n=1

4) HATH UHTEPBAJl CXOJUMOCTH CTCTICHHOTO psija 7! 3 (2n-1) (2n- 1 :
05

5) BBIYMCIIUTH IPUOTMKEHHO I x? cos2xdx € TOYHOCTBIO & =0,001.
0

46



Oopazuvl bunemos ons axzamena(l,3 cemecmp) u 3auema (2 cemecmp)

bunem 1 (Cemecmp 1)
Teopernueckue BOMpockI
1. Teopema o cBsizu pyHKLNH, TIpeena U OeckoHeuHo Manoil. [loka3ats.

2. ChopmynupoBarb Teopemy Posuist. BeIsICHUTE TeOMETpUUECKUN CMBICII.

3amaun
, In*x
3. Beraucnutsb y'(e) anst GyHKIUH y = .
x j—
o 2x% +1
4. Haiitu acumMntoThl rpaduka QyHKIUU y = =
x_

o . . 3/x
5. Haittu npenen pyHkuuu )1(13}) (1+sinx)

bunem 1(Cemecmp 2)

TeopeTnueckne BOIpPOCHI
1.Jlokxazate Teopemy bappoy.

2. Heo6xoauMble ycaoBus IKCTpeMyMa (PYHKIIMU ABYX MEPEMEHHBIX

3anauu
0z 2y 3x
1. Beruuciouth 1;1,5) nd QyHKOUM z( x, .
a( ) s gymKumn 2(x, ) = 2o & Sx+6y
2. BeluucanTh HEOIpPEAEIIEHHBIN HHTErpal I \/xzd_x
x +1
dx
3. UccnenoBaTh MHTErpasl HA CXOAUMOCTh j
Ox +2x43

bunem 2 (Cemecmp 2)

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

3amauu
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1. HaiiTu 1yiMHy 1yTy BCeW JIMHUM, 3aIJaHHOM YPABHEHUEM B MOJISIPHBIX

KoopauHaTax r =2(1+cos@).

/6
2. Beruuciauth I xcos3xdx.
0

3. Haiitu nnomans GUrypel, OrpaHUYEHHOM Mapaboioi y = x* —2x+3, KacaTelbHOM K

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

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

3amauu

1 x2

1.i3MeHUTh NOPSAI0K MHTETPUPOBAHUS B JBOMHOM MHTETpAJIe I dxj F(x,y)dy.
0 0

2 3n—2
2. VccnenoBaTh psifi HA CXOJAUMOCTb z 2” )
n=l <h +

3. Hailitu yactHoe pemieHue nuddepeHImanbHOro ypaBHEHUS, YIOBIETBOPSIOIIEE

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

Bapuanm xonmponwvnoii pabomur (Cemecmp 3)

! !

1.ONpeaeuTh THTT LY. xy' = y+2x, 2-=3y+3, L:f_y
X X X

2. Haiitu yactHoe pemenue nudQepeHuanbHoro ypapaenus x°y* -y +1=y,
YJIOBIIETBOPSIOIIEE HadanbHOMY ycioBuio: y(0)=1.

3.Haiitu o6miee pemenne nuddepeHImanbHOr0 ypaBHEHUS )" = x +cosx .

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

Ha »5K3amMeHe pa3pemeHo HCIoIb30BaTh pPYyYKy C YEpHWIAMH CHHETO,
¢uoneToBOro WM YEpPHOrO IBeTa, JHUCTHl Oymaru Qopmara A4 wumm  AS.
Hcnonp3oBaHnne MOOMIIBHBIX CpPEACTB CBSI3M, CIIPABOYHOM JUTEPATyphl U JPYTUX

nocoOMii Ha SK3aMEeHe He pa3peraeTcs.

CTyZIeHTbl IO OJHOMY 3aXOJST B ayJUTOPHUIO, MEPENal0T 3aYETHYIO KHUKKY
9K3aMEHaToOpy W OepyT SK3aMeHAalMOHHbIM Ouner. CTyAeHT 3aHMMaeT MECTO B

ayJIUTOPUH, YKa3aHHOE DK3aMEHATOPOM.

ITo 3aBCPIICHUN BpPEMCHH, OTBCACHHOI'O HAa IMOATOTOBKY, CTYACHTbI OTBCYAIOT

9K3aMCHATOPY Ha BOIIPOCHI 9K3aMCHAITMOHHOT'O ouiera.

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

1 000CHOBAaHHO pPEeIINTb MPAKTUYCCKUC 3aIaHHA.

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

3aJla4u 110 ImporpamMme JUCHHUITIINHBI.

Ha ocHoBe IMMOJIYYCHHBIX OTBCTOB Ha BOIIPOCHI 3K3aMCHAIITHOHHOT'O ousera u
AOIOJIHUTCIIBHBIC BOIIPOCHI 110 IIPpOorpaMme JUCHUILIMHBI, IPCIIOAaBaATCIIb CTABHUT

OLCHKY 3a OK3aMCH B COOTBCTCTBUH C KPUTCPUAMH OLICHHBAHN.

Kpurtepun onieHnBaHusi 3K3aMeHa

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

Ounenka «4» craBUTCS CTYJIEHTY, €CIM OH OTBETWJI TNPABWIBHO Ha
TEOPETHUYECKHE BOIPOCH  SK3aMEHAIMOHHOro Omiera (0e3 OKa3aTeiabCcTBa
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 OMIIETAa C AOKA3aTEIbCTBOM 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

OneHka «OTIMYHO» BBICTABISAETCS CTYIEHTY, €CIM OH
rNy0OKO W TPOYHO YCBOWMJI NPOrpaMMHBIA Marepual,
[IOCJIEIOBATEIbHO, YETKO M JIOTUMYECKH CTPOMHO €ro
U3JIaraer, cBOOOJHO CHpaBiseTCs ¢ 3ajadaMH, IpUYEM He
3aTPyAHAETCA C OTBETOM IIpU BUIOU3MEHEHHUM 3aJaHUM,
IIPaBWJIbHO OOOCHOBBIBAET IPUHATOE PpELICHUE, BIAJEET
Pa3HOCTOPOHHMMM HAaBbIKAMH M IIPUEMAMH BBINOJIHEHUS
IIPAKTUYECKHX 3a/1a4.

100-85 | «omauunon

OreHKa «XOpOILI0Y» BBICTABISETCS CTYJIEHTY, €CIIH OH TBEPJIO
3HAeT Marepuai, TPaMOTHO U IO CYIIECTBY M3Jaraer ero, He
75-84 | ‘Xopouio» JOMyCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOMPOC,
MPaBUIBHO TNPUMEHSET TEOPETUUYECKUE TMOJOXKEHUS TpHU
pelIeHnH TMPAaKTUYECKUX 3ajad, BlafeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMaMH MX BBITTOJIHEHHUS.

OneHka «yJOBJIETBOPUTENBHO» BBICTABISAETCS CTYZICHTY,
6174 «p006NIEMBOPUMENBHOY €CIIM OH MMEET 3HAHH TONBKO OCHOBHOTO MaTephana, HO He

B YCBOMII €ro A€Talled, TO0IyCKAaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIIbHBIE (OPMYIHPOBKH, HWCIBITHIBAECT 3aTPYIHEHUS
IIPU BBINOJIHEHUH IPAKTUYECKUX paboT.

O1leHKa «HEYOBJICTBOPUTEIBHO» BBICTABISCTCS CTYJCHTY,
KOTOPBIH HE 3HAET 3HAYMTEIBHONH 4YacTH MPOrPAMMHOIO
Marepuana, JONYCKaeT CYIICCTBCHHBbIC  OIIMOKH, C
60 u | «HEeyO06NEMEOPUMENLHOY | GonpME  3TPY/JHEHHUSAMH  BBIIOJHSACT — IIPAKTHUCCKUE
MeHee pabotel. Kak mnpaBmio, OIEHKAa «HEYIOBICTBOPHTEIHHO»
CTaBUTCSl CTYACHTaM, KOTOpPbIE HE MOTYT MPOAOJDKUTH
oOydeHue 6e3 JOTIOJTHUTEIBHBIX 3aHATUN o
COOTBETCTBYIOIICH TUCIUIUIMHE.

IToBTOpHASI MPOMEKYTOYHAS aTTECTALMSA

CryneHT, UMENIMN aKaJeMHYECKYIO0 3aJI0JKEHHOCTh MO JUCHUIUIMHE 3a
y4eOHbII CEMECTp BIpaBe JIMKBUJIMPOBATH €€ B XOJI€ MOBTOPHON MPOMEKYTOUYHOM

aTTeCcTaIly, HO He OoJee AByX pas.

[ToBTOpHas MpOMEXKYTOUHAsI aTTeCTallMs MPOBOAUTCSA B MUCbMEHHOUW (hopme B
BUJIe dKk3aMeHa. CIMCOK BOIIPOCOB HA 3K3aMEH M CTPYKTypa HK3aMEHALMOHHOIO
ounera ocTalTCAd TEMHU e, KaKk M MPU MPOBEICHUU MPOMEKYTOUHOM aTTecTalluu B
[IEPUOJ SK3aMEHALIMOHHON CECCUMU.
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IIpoBenenue 3x3amMmeHa

Ha »5K3amMeHe pa3pemeHo HCIoIb30BaTh pPYyYKy C YEpHWIAMH CHHETO,
¢uoneToBOro WM YEpHOro IBeTa M JUCTh Oymarum ¢Qopmara A4 wmm AS.
Hcnonp3oBaHnne MOOMIIBHBIX CpPEACTB CBSI3M, CIIPABOYHOM JUTEPATyphl U JPYTUX
1ocoOuil Ha FK3aMEeHe He pa3peraeTcs.

OK3aMeH NpHU MOBTOPHOM MPOMEXKYTOUHON aTTECTAllUM CHAIOT BCE CTYACHTHI
OJTHOBPEMEHHO.

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

9K3aMCHATOopy. CTy,Z[CHT 3aHNMAacT MECTO B ayAUTOPHH, YKA3aHHOC 3K3aMCHATOPOM.

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

1 000CHOBAaHHO pPEeIINTb MPAKTUYCCKUC 3aIaHH.

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

PCUHICHHBIMHU MMPAKTHUYCCKUMU 3aaHUAMU U OTBETAMU HA TCOPCTHUICCKUC BOIIPOCHI.

CryaeHTsl yHaISIOTCS M3 ayJAUTOPUHM, a DK3aMEHATOp MpPOBEPSAET CAAHHBIE
paboOThl M BBICTABJIAET OLIEHKY 3a 3K3aMEH B COOTBETCTBUM C KPUTEPHUIMU
OLICHMBAaHUSA, NPOCTABISASA €€ Ha JMCTE C OTBETAMH, B 3a4ETHYK) KHWKKY U

9K3aMCHAIIMOHHYIO BEAOMOCTD.
ITocne vero PE3YyJIbTAaThl OK3aMCHA OIJIaAIIarOTCs CTy 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 IIPOIPAMMHBIN MaTEpHall, IOCIEN0BATEIBHO, YETKO
U JIOTUYECKU CTPOHHO €ro Hu3jaraer, CBOOOJHO CIpaBIISIETCS C
3ajayaMy, IIpU4eM  HE  3aTpPydHsAETCd C  OTBETOM  IIpH
«OMIAUYHON BUJIOM3MEHEHUH 33aJaHuil, NpPaBUIbHO OOOCHOBBIBAET MPHUHATOE
pelieHue, BIAACET PA3HOCTOPOHHUMHU HABBIKAMU M IpHEMaMH
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

OneHka «OTJIMYHO» CTaBUTCS CTYJIEHTY, €CIM OH IPaBHIIBHO
OTBETWJI HAa  BCE  TEOPETHYECKHE  BOMNPOCH  Omiera ¢
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JI0Ka3aTeIbcTBOM C(HOPMYIMPOBAHHOTO B OWIIETE YTBEPKICHUS,
pemna mpaBWIbHO MUHUMYM 90 % mpakTHYeCKHX 3adaHul U3
3K3aMEHAI[MOHHOr0 OnIeTa.

«xopouio»

OneHka «XOpouIo» BBICTABIIAETCS CTYACHTY, €CII OH TBEPIO 3HAECT
Marepual, rpaMOTHO M II0 CYyIIECTBY M3JaraeT ero, He IOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIPOC, IPABHIIBHO
IIPUMEHSAET  TEOPETHYECKHE  IIOJOKEHHMS  IPU  PELICHUHU
NPAaKTUYECKUX 3a/ad, BJaJeeT HEOOXOAMMBIMH HaBBIKAMU H
IIPUEMAMHU UX BBITIOJHEHHUS.

OuneHka «xXo0pomo» CTaBUTCA CTYAEHTY, €CIM OH OTBETHI
IIPaBWJIBHO HA TEOPETUUECKHUE BOIIPOCHI 3K3aMEHAIMOHHOI0 Omiiera
(6e3 mokazarenbcTBa MaTeMaTHMUYECKMX YTBEPKICHHMH) M pelIn
IpaBWIbHO MHMHMMYM 75 % IpakTH4YeCKHMX 3aJaHuil U3
HK3aMEHallMOHHOr 0 Ouera.

«yt)owzemeopumeﬂbno»

OrneHka «yJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIM OH
UMeeT 3HaHUs TOJbKO OCHOBHOIO MaTepuaja, HO HE YCBOWI €ro
JeTaneil, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO IpaBUIIbHbBIE
(GOpMYIMPOBKH, HCHBITHIBACT 3aTPYJHEHUS IPU  BBITOJHEHUU
IIPaKTUYECKUX PadoT.

OneHka «yI0BJIeTBOPUTEIbHO» CTaBUTCS CTYAEHTY, €CIM OH
pemua npaBuiIbHO MUHMMYM 60 % mpakTHUeCKMX 3aJaHUN U3
HK3aMEeHallMOHHOr 0 Ouera

«HeyOO(;Jlem 6OpuUmMENbHO))

OueHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABIACTCS  CTYICHTY,
KOTOPBIH HE 3HAET 3HAYUTENIbHON YacTH MIPOrpaMMHOT0 MaTepHara,
JIOTYCKAEeT CYIIECTBEHHBIE OMIMOKHU, C OOJBUIUMU 3aTPYIHEHUSIMHU
BBIMIONHSET TpakThuueckue paboTel. Kak mpaBuio, oreHka
«HEYJIOBJIETBOPUTEIHLHO» CTaBUTCS CTyJEHTaM, KOTOPbIE HE MOTYT
MPOJOIKUTh O00ydeHHe O3 JIOMOJHUTENbHBIX 3aHATHH 10
COOTBETCTBYIOLIEH JUCLUIUINHE.

OneHka «Hey/lAOBJIETBOPUTEJIbHO» CTAaBUTCS CTYACHTY, €CIU OH
pemmil  mpaBuwibHO ~ MeHee  60%  mpakTHUeCKUX — 3aJaHUi
HK3aMEHAIIMOHHOTO OuIIeTa.
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[Tpunoxxenue 3

MHHHUCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALINNA
®denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUS

«/1aJIbHEeBOCTOYHBIN (eepabHbIil YHUBEPCUTET»
(IBDY)

IIKOJIA ECTECTBEHHbBIX HAYK

METOINYECKHUE YKA3ZAHUSA
Mo JucHMIInHe «MareMaTH4YeCKU aHAJIHU3»
Cnenuanbaoctsb 20.05.01 ITo:xxapHasi 6e30aCHOCTH
Crnenmanuzanus «lIpodunakTika u TymeHue NPpUpPOJIHBIX TTOKaAPOB»
®opMa NMOAT0OTOBKH OYHAS

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

6
7.
8
9

10.

Bomnpocsl 1j11 caMmonpoBepKu

Oynkuus. O6nacts onpeaeneHus: GyHKIUH.

Yro Ha3bIBaeTCs MOCIEA0BATEIBbHOCTBIO, IPEIEIOM YHCIOBOU
II0CJIEA0BATEIBHOCTHU?

Cdhopmynupyiite onpeaenenue npeaena GyHKIUH.

HazoBuTe OCHOBHBIE CBOIMCTBA NMPEAEIOB (PYHKIUHU.

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

Tunsl HEoNpeneNEHHOCTHU U NPaBUiIa UX PACKPBITHS.

®dopmyIbl IEPBOTO U BTOPOTO 3aMEYaTEIbHBIX MPEACIIOB.

JaiiTe onpenesneHne 0JHOCTOPOHHUX MPENETIOB (PYHKIIMU B TOUKE.
Kakas ¢pyHkuus Ha3bpIBaeTCsl HEMPEPHIBHOM B TOUKE, HA HHTEpBasie?
Kakas Touka Ha3pIBaeTCA TOUKON pa3pbiBa PYHKIHH?

IIpuMepsl penieHus 3aaa4

3amaua. Haiitu npenenst QyHKImi:

a) lim

7x-2x*

>0 4yt 4 3x% 41

0.0]
Pemenue. imeem HeornpeneneHHOCTh BUIA [—

o0

B 3HAMEHATeJIe x B HaWOOJIbIIEH CTCIICHHU, IIOJTYyYUM

A = lim
x> 3 1 e 3 1 440+40 4 2
A+ S+ 4+

7
(3 2) 13_2 0-2 2 1
= lim—=* = =——=-—

4

1

4

=
=
=

:l . BeiHOCH 32 CKO6Ky H B YUCJIUTCIIC U

— BEJIMYMHBI OECKOHEYHO MaJible IpHu x — o, T.C. CTPCMATCA K
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HYJIIO.

x> =9
b) lim—* 2.
>3 xT+Tx+12

0
Pemenue. MimMeem HeornpeneneHHOCTh BUIA [6 . Paznoxum ynciurens u

3HAMEHATEIb IPOOU Ha MHOKUTEIU: YUCIUTENb — 10 (POPMYJIe COKPAIIICHHOTO
YMHOXeHUSA a” —b° = (a—b)(a+b), a 3HAMEHATEIb — 110 (OPMYJIC PA3ITOKCHHSI
KBaJJPAaTHOTO TPEXUIeHa Ha MHOKUTEIIH:

ax’ +bx+c=a(x-x)(x-x,),

—b++b* —4dac

2a

TIe X, = . [lomyunm

2 — — —
A= lim 2x 9 = lim (x 3)()CWL?))zlimx 3.
=>3x 4+ Tx+12 =3 (x+4)(x+3) —3x+4

ITocne cokparienus 1podu, ciieayer MoACTaBUTh MPEACIbHOE 3HAUEHHE X = —3

B COKPALIEHHYIO Apo0b. IToayunm 4 = lim — 373 _=6_

>3-34+4 |
c) lim(\/x2 -2x-5 —x).

X—>+00

—6.

Pemenue. MiMeem HeonpeneIeHHOCTh BUA [oo—oo]. YMHOXHM U pa3aeauM (QyHKITHIO,

CTOAINYIO IOA 3HAKOM IIPEACIa Ha COMPAKCHHOC BhIPAXKCHUEC, ITPUBOAAIICC K

Pa3HOCTH KBaJIPaTOB:

\x?=2x-5 —xxxlxz—2x—5 +x)
A= lim(Vx2—2x—5 —x)= lim (
X—>+0 X—>+0 m+x

~ lim XX =2x-5-x* ~ lim -2x-5 _[f}_
oo Xt —2x—=5+x  ONxP—2x-5+x o
) -2x-5 ) -2x-5

= lim = lim

Ipu x -+ |x]=x MO OHPEIeNCHHUIO MOIYIIST; IOITOMY
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TaK KakK MpU x —> +o0

d) lim(cos x)l/ <

x—0

Pemenne. MMeeM HeollpeneneHHOCTh BUAA [l“’]. Cnenaem npeodpa3oBaHusl,

1
IPUBOJAIINE KO BTOPOMY 3aMeUaTeIbHOMY IIpeety lir%(l Ui =e:
u—>

cosx—1

X2

A=1lim(1+ (cosx — 1))1/)‘2 = lin(}[(l +(cosx— 1))Coslxli|

x—0

BripakeHue B KBaapaTHBIX CKOOKaxX x — 0 MpeACcTaBiseT co00il 3aMmedaTeTbHbIN

. cosx—l
lim ——

1
pene lirr(}{(l + (cosx — 1))cosx1} = e, CJICIOBATCIbHO, A=¢""" *
x—>

Haiinem npenein nokasaresns CTENEH, UCIIONb3Ys IEPBBIM 3aMeUYaTeIbHbIN

sinu
=1:

npenei lim
u—0 u

—2sin2£ sinE sinE
. cosx—1 . ) 1 1
li 5 =11m—2=——11m —= .= =] ]l=—.
x—0 X x—0 X 2x%0 i { 2 2
2 2

Pemenue. iMeem HeonpeneIeHHOCTh BUA [1‘”]. Breiienum nenyro yacts Apoou
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2x* =3 2x*+1-4 2x*+1 -4 -4
2 = 2 =52 o2 =l+7-= .
2x°+1 2x°+1 2x°+1 2x°+1 2x°+1

4 o o
31ech a(x)= Ry SBJISIETCA 0€CKOHEYHO MaJIOW BETMUMHOM MPU x —> 0.
x°+

1 .
YMHOXXHM NOKa3aTenb CTEICHU Ha (a(x) ?J , 9TO JCUCTBUEC HC HAPYIIACT 3HAKa
a\x

paBEHCTBA:

—3x2 2x*+1_ -4 (=3x2
- ~ 2 5.3
A=lim(2x 3} =lim(1+ 4 j 254 -

x>0 2x% +1 ol 2x7 +1
) 12x2
2x%+1 .
—4 {4 2:241 hm-lzf’C2
=lim (1+—2 j =% 2]
X0 2x" +1

2

100 lim (l+a(x))$ =e. Haitgem a =lim 12x
a(x)—>0 X—© 2X2 +1

. Umeem HeomnpeneneHHoCTh BUAa

o0
[—} , ipeaen 1-ro Tumna. BeiHeceM 3a CKOOKHM x°, Tak Kak BTOpas CTENICHb
(0.0]

Hau0oJIbIIAS:

2 2
a=lim—2 _jim— 2 g 1212

X—> 2 X—> X—>0 l
2x% +1 x2(2+12j 24 L
X

X

.1 o
TaK KaK lim— =0 . Takum 06pa3oM, HCKOMBIH Tpeien paBeH ¢ = ¢e°.
X—>0 x

Mertoanyeckue ykasanus no reme «Ilpoussoanas pyHkuum»
Bonpocsl 1151 caMONIpOBEpPKMU.

1. JlaTe onpenesieHue MPOU3BOHOM.
Hamummre ocHOBHBIE TTpaBuia auddepeHIupoBaHMs.
®opmybl AudhepeHIupPOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUMA.

Chopmynupyitte nmpaBuiio auddepeHIMpoBaHUs CI0XKHON (QyHKIIUH.

nok wn

Jlorapudmuueckoe auddepeHnupoBaHue.
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Tabauna npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX PyHKIM I

’

(sinx) =cosx

¢'=0
x'=1 (cos x)’ =—sinx
(] = ) =
cos” x
1 ' 1
(\/;) - m (ctgx) T sinlx
(ex) =e" (arcsin x)’ __ !
1-x7
(a") =a’lna (arccosx)' __
1-x7
1 '
1 = — =
(Inx) . (arctgx) o
. 1 )
1 - -
( og, x) Ina (arcctgx) 5

OcHoBHbIe IpaBUJIa 1M PepeHpoBaHuUs.

!

(w+v) =u'+v'

’

(-v) =uv' + v’

IIpuMepsl penieHus 3aaa4

3agayva. Haiitu mpoun3BoiHbIE 3aIaHHBIX (DYHKITHN:

a)y=2x"-5-2"+4x-7log, x—In2.

Pemenne. Micrionp3ys npaswmia qudepeHnnpoBaHus, Oy IHM:
Y =2x") =(5-2") +(4x)' = (7log, x) —=(In2)' =
=2(x") =5-(2%) +4x" - 7(log, x)' =0 =

7
xln2’

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



b) y=(+x?)-arctgx.

Pemenue. Ucnionb3ys npasuna quddepeHnpoBanus, MoIydYum

¥y =(1+x%) -arctgx + (1+ x*) - (arctgx) =

1
:2x-arctgx+(1+x2)-—2:2x-arctgx+1.
1+x

sin x +cos x
c) y=Smx+cosx
sin x —cosx

Pemenue. Mcnionb3ys npasuia qudpepeHunpoBaHus, TOIYyYUM:

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

(sinx —cos x)*

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

(sinx —cos x)*
-2

~ (sinx—cosx)®’

d)y =log,(2x’ +1)
Pemenue. [1o npaBunam nquddepeHIpoBaHUS CII0XKHON (PYHKIHH, TOTYyUHM:

1 6x°
' (log, (28 +1) =— 41y =
y=log,@x D) = s s T Y T oy s
x3
e) y=x".
Penienne. MMeeM 1nokasaTesibHO-CTENEHHYIO QYHKIMIO. MICIIONb3ys METO

aorapudmuueckoro AudpepeHnpoBanms, MOIYyUUM:

' 3
Y o (ny) =@nx") = Inx)=3x2 Inx+ = x>Glnx+1).
4 X

Otcroaa nMeeMm:

y'=y-(Iny) =y-x*Glnx+D)=x" -¥*Glnx+1)=x""2-Glnx+1).

e (Bx+2)*5x -1
(1-2x)°vV1-x*

Pemenue. 3xech 3a1aHHy 0 PYHKIUIO TAKXKE EIeCO00pa3HO MPEABAPUTEIEHO

poJjiorapuGMUpOBaTh:
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Haiinem nponsBoanyto (Iny) =

Torna

el

e

8.
9.

Iny= 41n(3x+2)+éln(Sx—l)—31n(1—2x)—%ln(1—x2)

12 5 6 x
+ + + .
3x+2 3-(Gx-1) 1-2x l-x

y'=y-(Iny)=
_Gx+ 2)*3/5x -1 5 6 x
(1-2x)°V1-x? \3x+2 3 (5x - 1) 1-2x l—x2 ‘

«IIpuokeHUust MPOU3BOIHOM I UCCIACIOBAHUA PYHKLMIN»

Bonpoce! A5t camonipoBepKu

Kakas ¢pyHK1Ms Ha3pIBaeTCs YETHOM, HEYETHOM M (PYHKIIHMEH 001iero Buaa?
Kakas ¢pyHKuMs Ha3bIBaeTCs BO3pacTaollel, yobIBaroIe, MOHOTOHHOM?
KakoBbl ipy3HaKy Bo3pacTaHus U yObIBaHUS (DYHKLINH.

Chopmynupyiite HeoOXOAUMBbIE M JOCTATOYHBIE MPHU3HAKKM OSKCTpeMyMma
byHKIUH.

HazoBure I u Il nocraTounslii mpu3Hak Bo3pacTaHus, yObIBaHUS (QYHKITHH.
Kakue Touku Ha3bIBAKOTCS KPUTHYECKUMU ?

CdhopmynupyiiTe mpaBUIO HAXOXKACHHUS AKCTpEMyMa (PYHKIMHM, UHTEPBAJIOB
BO3pacTaHus, yObIBaHUS.

Kakas ¢pyHKuMs Ha3bIBa€TCs BBITYKIIOW?

Kak HaiiTy ©HTEpBaJIbl BOTHYTOCTHU U BBIIIYKIOCTU Tpaduka?

10.CopmynupyiiTe 10CTaTOUHBII MPU3HAK CYIIECTBOBAHUS TOUKU NIEpEruoa.

11.Y1o Ha3biBaeTca acuMnToTo KpuBoii? Kakue Buabsl acuMnToT Bl 3Haete?

Cxema uccijienopanusi yHKIMH U NOCTPOEeHHe rpaduka:

1) naiiTi obnacTh onpeaeneHus: GyHKINH;

2) uccienoBaTh (PYHKIMIO HA YETHOCTh — HEUETHOCTD;
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3) HaiiTU BepTUKAJIbHbIE aCUMIITOTHI;

4) uccrnenoBath NoBeAeHUE GYHKINUNA B OECKOHEYHOCTH; HAWTHU FTOPU30HTAIBHBIC
Y HAKJIOHHBIE aCUMIITOTHI;

5) HalTHU 3KCTPEMYMbI U UHTEPBAJIbl MOHOTOHHOCTH (DYHKIIMH;

6) HaWTH MHTEPBAJbl BBIMTYKIOCTH (PYHKIIMH U TOUKH MEpernoa;

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

byHKIUN.

HccnenoBanue GpyHKIIUHM IPOBOAUTCS OJHOBPEMEHHO C TIOCTPOCHUEM
rpadukoB.

IIpuMepsl penieHus 3aaa4

2x

—~ 1 TIOCTPOMTH €€ rpauK.

3agauva. MccnenoBath QyHKIUIO y = 1

Pemenue.
1. O6nacts onpenenenust: (—oo;l)u(-11)u(1;+0). Toukn x=-1
U x=1- TOYKH pa3pbiBa QyHKIUH.
2. f(-x)=-f(x), T.e. GyHKIH HEUETHAS, €€ TpaPuK CHUMMETPUUICH
OTHOCHUTEJIHLHO Havaja KOOPAUHAT U JIOCTATOYHO MPOBECTH UCCIICIOBAHHE

GyHKIMM Ha MHTEpBae [0+o).

[Ipsimble x=1 1 x=-1 (IO CAMMETPHUH) — BEpPTUKAIbHbIE ACUMIITOTHI.

: 2
4. lim . al ~=0. IIpamas y=0(ock abcuuce) - ABYCTOPOHHSAS TOPU30OHTANBHAS
x—>too | — X

ACHUMIITOTA.
. 2+2x°
=T L%
(1-+)

BO3pacTaeT Ha uHTepBanax (—oo;1), (= 11), (I;+o0)

5.y > 0 U BCEX JOMYCTUMBIX X . DKCTPEMYMOB HET, PYHKIUS

- 4x(x2 +3)

(=)

6.y y"=0 mpu x=0.
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3HaKU BTOPOU MPOU3BOJIHOMN HCCIIeAyeM B TaOJIHIIE:

X (— oo;l) (l;+oo)

y " + _ + _

Yy U N U e

XoTs f"(x) MEHSET CBOU 3HAK IIPHU IEPEXOJIE Yepe3 TPU TOYKU x =—1,x=0,x =1, HO
rpaduK GyHKIIMK UMEET TOJIbKO OJHY TOUKY Ieperuda x =0, u00 B IBYX JAPYTrUX
TOUKax x=-1, x=1 QyHKIUSA HE ONpE/EICHA.

7. Touka nepeceyeHus ¢ OCSIMU — Hayajo KoopauHar (0,0) .

2x

5 .

[ocTpoum rpaduk GyHKIUHN y = 1

-|I~ L

L
-

«HeonpenejeHHbI HHTETPAD)

Bonpocel 1j1s1 caMmonpoBepKu

1. ChopmynupyiiTe orpeaeneHre nepBooopasHoil GyHKIUH.

2. Yto Ha3bIBaeTCA HEONPEACIECHHBIM HHTETPATIOM OT TAaHHON (PyHKIMKN?

3. Ilepeuncnure CBOCTBA HEOMPEAEICHHOTO HHTErpaia.

4.B 4eM CylHOCTh METOJa HEMTOCPEACTBEHHOTO HHTErPUPOBaHUs?

5. Iuddepennuan pyHkiuu. B yem CylmHoCTh METO1a 3aMEHbI IEPEMEHHON?

6.B yeM CynHOCTh METO/1a MHTErPUPOBAHHUS 10 YACTAM?
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7. HO}ICHI/ITC, KaK BbIYMUCIINTh UHTCIPAal OT q)YHKHHﬁ, CoACpIKAIMX B 3HAMCHATCIIC

KBaIpAaTHBIN TpeXuJieH?

8.Kak BBIUMCAUTH UHTETPA OT APOOHO-paAlMOHATbHON PyHKIIMH?

9.Kak BBIYUCAUTH UHTETPaAT OT TPUTOHOMETPUUYECKUX (DYHKIIUIA?

Tabanua uHTErpaion

fax=x+c jﬁﬁx:wgw%?

jx%h:;r1+CAn¢—D jcwzngx+c
ﬁ%:mw+c jhi2=m%y+c
jaxdx: lixa i C I%:arcsimwc

Ie’“dleek" +C
k

dx 1 X
I > ~=—arctg—+C
a +x° a a

d. 1 +
Isinkxdx:—lcoskx+c j > al 5 :—lna X +C
k a” —x 2a |la—x
d. 1 -
jcoskxdx:lsinkx+C _[ > s > =—lnx 4 +C
k X" —a 2a |x+a

Itgxdx = —ln|cos x| +C

I ctgxdx = ln|sin x| +C

+C

dx X
I, =In|tg —
sin x 2

= —Inlx+vVx*+ad’|+C

\/xziraz

I dx :lntg[£+£j+c
COS X 2 4

IIpuMepsI pelieHus 3aaa4

MeToa HenmocpeaACTBEHHOT0 MHTErPUPOBAHUS

3anaya. HaiiTu HeonpeneneHHbIe UHTErPAJIbI:

L

dx
9—4x* "

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

TaOJIMYHOMY HHTETPATY I

dx —Lln
x*—a* 2a

X—a

xX+a

+C 1pu a:%;tO:
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2x+3
2x-3

—1In +C.

|
I9 4 :__I T

X

x—3/2 LC- 1
X432 12

2.12%/%1

3/..4
X

Pemienue:

3 2/3 1/3
Iz&+1 dx=j4x +:/13x +1dx=j(4x2/3+i+x4/3de=
3/x4 X X

= 4J. x Py + 4J'ﬁ+.|'x—4/3dx — 125" & 4ln|x| RTINS
X

3. Jcosz(x/2)dx.

Pernienue:

Icosz(x/2)dx:Il+cosxdx=ljdx+ljcosdx:lx+lsinx+C.
2 2 2 22

Metoa 3aMeHbI epeMeHHOoM

4 J‘ dx
Vax? +1

Pemenwne. 3ametnm, 4to 4x° +1=(2x)* +1, adx :%d(zx). Torna, ucnons3ys popmyiry

x+vx’ +a

=In

+C 1pH a =1, HAXOIUM

J' d(x)
VX’ +a

[ 1 _d@29 :lln‘2x+\/4x2+l‘+C.
4x*+1 2 7 @2x)*+1 2

5 j xdx

3—4x* —4x

Pemenue. Beraenum nonHbIi KBapaT B MOJKOPEHHOM BBIPAKEHUH

3—4x* —4x=4—-(2x+1)*. [Tomoxkum 2x+1=¢. Torga xzé(t—l) u dxz%dt.

CnenmoBaTeibHO,

J- J‘l(t—l)dl‘ J‘ lJ' dt .
\/3 4x* —4x 4—¢2 A7\ 4-2 A 47
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BTopoii u3 1ByX MOIy4YEeHHBIX HHTETPATIOB — TAOJUYHBIN; 1JIs1 HAXOXKIESHUS IIEPBOTO
1 >
3aMETUM, YTO tdt = _Ed(4_t ). Torna

= [P (@) arcsin(e)2)=

Ix—dx L
V3-4x’—4x 8
:—1(4—t2)1/2—larcsin(z‘/2)+C=

4 4

l 2 l .
— 3-4x —4x—Zarcs1n(x+l/2)+C.

MeToa MHTErPUPOBAHUSA MO YACTIAM

6. J‘lnTj:dx.

dx
Pemenue. [TonoxuM u=Inx U dv=—

Jx

V= jdv = jx’l/ 2dx =2x"* . BooO111e TOBODS, IO OIPEIETIEHHIO HEOTIPEIEICHHOTO

. Torma du :d(lnx):ldx u
X

HMHTCTpaJIa IMOJIYUYCHHOC BBIPAXKCHUC I v JOJIKHO COACPKATH IOCTOSAHHYIO

uHTerpupoBanus C. OHAaKO MPU NPUMEHEHUHU (HOPMYIIbI judv = uv—jvdu

ATa MOCTOSIHHAS U3 OKOHYATEJIBLHOTO BhIpaX€HUs Bbitagact. [loaToMy B BeIpakeHUU
I v yz[o6Ho ronarath C =0. OKOHYATEIILHO, UMEEM:

Inx
I

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

dx = 2x"? lnx—J.le/2 ld)c =
X

7. J-xze_”ldx .
Pemrenne. [Tonoxum u = x>, dv=e""dx. Torna du=2xdx u
V= Idv = Ie_“ldx = —J- e d(=x+1)=—e"".
[Tpumensist popmymy I udv =uv — I vdu WHTECTPUPOBAHMS I10 YACTAM, ITOTydaCM:
J‘xze’x”dx =—x’e "+ 2j e xdx .

K nonxyueHHOMY HHTErpajly BHOBb IpUMEHsieM (HOpMYITy HHTETPUPOBAHUS 110

qacTaM, rmojaras u=x, dv=e “'dx. Torma du=dx, v=—e""'n
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Ixze_“ldx _ _xze—x+1 . 2xe—x+1 n ZJ‘ e_“ldx _
_ xZe—x+l _ 2xe—x+l _ 2e—x+l + C —

=—(x*+2x+2)e " +C.

8. Ixarcsin xdx .

) dx
Pemenue. [1omoxum u =arcsinx, dv=xdx. Torna du = , V="m.

[Ipumensis j udv =uy — j vdu , TIOJTy4aeMm

2

X x2dx
I xarcsin xdx = 7 arcsin x — —I

VI-x*
x? Vi=x*] -1

=?arcsmx+ I dx =

V1-x?
:—arcsmx+ J-\ll x> dx ——J.
2

ﬂ

BTopoii u3 nosry4eHHbIX UHTETPAJIOB — TaOJIUYHBIN, IEPBBIN HalIeM

MOACTAHOBKOM x =sin# (CM. HUYKE€ UHTETPUPOBAHNUE UPPALIMOHAIBHOCTEMN ):

J-VI—xzdx:Icosztdt:J.Mdt:
2

1 1 1 1
=—t+—sin(2¢) = —aresin x + — xv/1— x> .
2 4 (21) 2 2
OKOH‘I&TCJ’IBHO, HOHy‘IaCM

2

jxarcsinxdx=(%—%Jarcsinx+% 1-x*+C.
9. Iez" cos3xdx .

Pemenne. ITycTh u =cos3x, dv=e*dx. Torna du=-3sin3xdx, v= %ez" . O6o3Hayas

VCKOMBIM UHTETrpAJI yepes3 J , Moaydaem
1 2x 3 2x @
J:Ee cos3x+EIe sin3xdx .

K nmonyyeHHOMy MHTErpaity BHOBb pUMEHsieM (GOpMyIly HHTETPUPOBAHHUS 110
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YacTsIM, I'I€ u =sin3x, dv=e*"dx:
I 301, . 3¢,
J=—e""cos3x+=| —e** s1n3x——je2“ cos3xdx |,
2 2\2 2
WIH
1, 3, . 9
J==e"cos3x+=e* sin3x——J +C,.
2 4 4
Bripakast U3 mociieIHero paBeHCTBa HCKOMBIN MHTErpall J , OKOHYATeIbHO HMEEeM

J :%(2cos3x+3sin3x)ezx +C, e C :%C1 :

HNHTerpupoBanyue pauoHaJIbHOCTEH

MeTtoa HeonpeaeJeHHbIX KO3I(PPUIIHEHTOB

10 j x*dx
A -DA(x+1)

Pemenre. 3anuceiBas MOABIHTETPATBHYIO (YHKIIMIO B BUIAE CYMMBI IPOCTEHIITIX
npo0eit, uMmeeM:

x’ 4, 4, A,
2 - + 7t ’
(x-D)"(x+1) x-1 (x—l) (x+1)

WM TIOCJIEe TIPUBEICHUS BBIPAXEHHS MPABOM YaCTH K OOIIEeMy 3HaMEHATEIIO:

x A =D+ A, (x+ D)+ Ay (x—1)°
(x—1)*(x+1) (x=1)*(x+1) '

[TorydyeHHOE paBEHCTBO BBIMIOJIHACTCS TOXKAESCTBEHHO (T.€. MPH JIIOOBIX 3HAUYECHUSIX
NEePEMEHON x ), TOJIBKO €CIIH
¥ = A=)+ A, (x+1D)+ A, (x-1)°.
[Tomnaras, 4to 371ech x =1, mojiy4aem 1=24, 1, cienoBareiabHo, 4, =1/2. [Ipu
x=-1, AMeeM 1 =44, u n1o3TOMy 4, =1/4. [lomoxkum x=0. Torna 0=—4, + 4, + 4, .
[ToncraBisast B moCineAHEE PABEHCTBO HAMACHHBIE 3HAUYECHUS A, U A, , IOIy4aeM

4, =3/4.
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Wcnone3yst HaliieHHOE TIpeACTaBIeHUE JIJISl TOABIHTErpalbHON (DYHKINH,

nMEEM
2
Ixfdx:'[ 2 1 _|_l. 1 2.}.1. 1 dx =
(x—1D"(x+1) 4 x-1 2 (x-1)" 4 x+1
SIS N SR S TS
4 2(x-1) 4

HNuTerpupoBanue UppauuoOHAIBbHOCTEH

WHTerpaisl Buaa IR(x, va' —x’ )dx, J'R(x,\/xz +a’ )dx , J'R(x,\/xz —-a’ )dx ,T1Ie R—

paloOHaJIbHasd (byHKI_II/IH, HaXOJATCS C IMOMOIIBIO MO cranoBok X = asint, x = a-tgt,

a
X =—— COOTBCTCTBCHHO.

cost
2
x° -1
11. I dx .
x
1 Vs sin tdt
Pewenne. [Tonoxum x=——,rae tel0,z]n =~ . Toraa dv="—
cost 2 cos” ¢
Vxt=1 1—cos®t costsint sin’¢ sint
| dr= | s —dt=[\— dt =
x cos’t  cos’t cos’t cost

= [|egtlrgrer

[Ipu caemanHbBIX MpeAnonokeHusax sint >0. Ecnu x>0, T. €. cost >0, TO

ligt| =tgr m

[1g2tdr = [((1+1g2n) —1)ae :jcocitz z —[dt=1gt—t+C.

1 1
Tak KaK cost=—, TO t=arccos—H

X X
tgt—smt _Nl-cos’t _ I
cost W/COSZZ .

CraenoBaTteibHO,
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Vx® -1

j—dx =+/x’ = —arccosl+ C.
x X

Ecmu x<0, T.e. cost <0, TO |tgi|=—tgt, N AaHANOTMYHO HOTYIHM, YTO

j—dx— —Jx* -1 +arccosl+C

HNHTerpupoBanue TPUrOHOMETPHYECKUX PYHKIIMH

NuTterpansl Buga j R(sin x,cos x )dx , T€ R — panMoHabHast (yHKIIHSL,

v X
AOITYCKAIOT pallMOHAIN3alHI0 C IIOMOIIbIO YHUBEPCAJIbHON IMIOACTAHOBKHU f =1g —,

1-¢° U e 2

rae —r<x<z.Torga sinx=——-, cosx= X =
A A 1+¢° 1+1¢2 1+1¢
2. ]

3+5cosx

dx J- 2dt _
f— 2 N
3+5cosx (1+t2)(3+5(1 t )J

1+¢°

Pemenue. [onaras ¢ =g(x/2), nomyqaem |

tg(x/2)+2
tg(x/2)-2

B dt ¢ dt 1 |t+2| 1
_2j _j4 - 1 c_4m +C.

8—21 R P

Cemectp II.

MeTtoanuyeckue yka3anusi no teme «OnpeaeseHHbII HHTErPa»

Bonpocel 111 caMmonpoBepKu
1. Yrto Ha3bIBaeTCS ONMpPENEIEHHBIM HHTETPAIOM?
Kakumu cBoricTBamMu 001a1a€T ONpeIeICHHBIA HHTErpa?
dopmyna Herorona-JIeitoHuna.

dopmyna 17 BBIYUCICHUSA TIOLIAAN (QUTYPBI.

A

(DOPMYJIa JJI1 BBIYUCIICHUA o0BbeMa Tel BpallCHHA.

IIpuMepsI pelieHus 3aaa4

3anayva. a) Haiitu nomanp miockoi Gurypbl, OrpaHu4eHHOMN JIMHUSMU
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y=-x’-6x-5, y=—x-5.
Pemenue. Mckomas miomanp S 3TO IJIOIIAAb 3aITPUXOBAHHON YacTu (GUTYPBHI,
00pa3oBaHHON TPSAMOU y =—x—5, MPOXOASIICH yepe3 TOUKH (-5,0), (0,—5) H

napabonon

y=-x"—6x-5

C BEPIIMHOU B TOYKE (—3,4), IEPECEKAIOLIEN OCh Ox B TOYKaX
x=-5H"x,=-1:
y'=-2x-6=0,0TKyaa x=-3,a y(-3)=4,

—x*—6x-5=0,0TKya x,=—5 1 x, =—1.
b
[Tmomanes S ¢uUrypsl BBIYUCIUM, UCTIONB3YS hopmyiy S = I (f(x)—p(x)) dx,

B KOTOPOH y = f(x)— ypaBHEHHUE NapadoJIbl
y=—x"-6x-5,a y=p(x)— YpaBHCHHE MPIMOH y=—-x—5.
[Ipenenbl MHTErPUPOBAHUS ¢ U b HAWAEM U3 YCIOBUA f(x) = @(x):
—x’—6x-5=-x-5,
x*+5x=0,
x(x+5)=0,
OTKYyZa a =—5 U b=0— COOTBETCTBEHHO HW>KHUI U BEPXHUU ITPEAEIIbI

uHTerpupoBanus. Takum oOpazom,

¢ -x 5x°
S =|(-x>-5x) dx:( -
_IS 3 2

_125+125_125
3 2 6

-5
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2) Haiitu 06beMbI TeJ, 00pa30BaHHBIX BpaAIIEHUEM BOKPYT ILIOCKOU (PUTYPHI

o o 2
BOKPYT OCEM KOOpAMHAT, OTPAHUYCHHOM JIMHUSIMHU y = L x=0, x=1, y=0.
x+

Pemenne. O6bem V., 00pa3oBaHHBIN BpallleHHEM BOKPYT OCH Ox , HAXOJIUM

b
HEIMOCPEICTBEHHO U3 (POPMYIIBI V, = 7Z'I ¥ (x) dx:

1 2 1
V.= ﬂ!(ﬁj dx=4ﬂj;(x + 1)_2d(x+1) =—4r(x+ 1)_1 ; =2r.
Vv &
: )
V=—=
©oa+l
- \la
2
G BN
| I
| - |
-1! U{) ,lI]' .Y
|

OObeM V, paBeH CyMME ABYX O0BEMOB: V, =V, s +Vypo0» TRE V., pe s Vipoe — OOBEMBI
TeJl, IOJYYEHHBIX [IPU BPAILEHUH BOKPYT OCH Oy COOTBETCTBEHHO KPUBOJIMHEHHOTO

TpeyrojbHuKa ABC ¥ KBajapaTa BDOC. 2

d
IIpumensisa Gopmymy V, = nj x*(y) dy , moIy4aem

Ve =7zj (2—?J dyzﬁj (4)/2 —g +1 fy=n{~4y" ~4in]y| + y)‘ f =7(3—4In2).

1
Vapoc =7 [V’dy =ry| = . Torna obuwii 06bem paBen
0

V, =Vse ¥ Vapoc = 7(3—4In2) + 7 = 47 (1-In2).
Metoanyeckue ykazanusa no reme «{uddepeHuuaibubie ypaBHeHU D)
[Toxaxxem Ha mpumepax perienue nuddepeHnuanbHbIX ypaBHeHu. [Ipexne uem

pelINTh YypaBHEHHE, HEOOXOAMMO ONpPENETUTh €ro THUM. YpaBHEHUE MEPBOTO

nopsiiKa

P(x,y)dx+Q(x,y)dy=0
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Ha3bIBACTCs YpPAaBHCHHEM C PaA3ACIIAIOIHUMHCA IMEPEMCHHBIMHA, C€CIW €r0 MOXKHO

3arucaTtb B BUAC

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

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

pa3ienEHHBIMU IEPEMEHHBIMU U UHTETPUPYEM €TO.

[Tpumep 1. Halitu o61iee perieHre ypaBHEHUsI

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

B pesyneTare pasfeneHHs IIEPEMEHHBIX  IOJIydYaeM Xdx _ ydy _
x2+1 y+l
HuTterpupyem
xdx +1)-1
I 5 —I (r+) dy=0 wm éln(x2 +1(—y-|—1n(y—|—1( =InC=
x“+1 y+l1

, WM \/x2+1-(y+1)=C-ey — 06Hit

ln(\/x2+1 -‘y+1‘jzln‘C-ey

WHTErpaj ypaBHEHUS.

Vpaeuenne y' = f(x,y) mm  P(x,y)dx+Q(x,y)dy =0 naseiBaercs
OJIHOPOJIHBIM, ECIIH MPU 3aMEHE X Ha AX U Y Ha A) OHO HE U3MEHHTCS.

[Ipumep 2. PemmnTsh ypaBHEHHE y2dx+(x*—xy)dy=0.

[lepeMeHHBIE He pasnensioTcs. 3amenuM X Ha AX u y Ha Ay. [odyuum

A3y2dx+ A3(x? —xy)dy =0, coxparum maA>: y?dx+(x>—xy)dy=0.

CJeT0BATENBHO, TAHHOE yPAaBHEHHE OJHOPOIHOE MEPBOTO MOpsiKa. PemmM ero ¢
MOMOLIBIO MOACTAHOBKH Y =u-X, Tae U(X) — HoBas (YHKIMUS, OTHOCHTEIHHO

KOTOPOH MOJIy4aeM ypaBHEHHUE C PA3ACISIONIMMUCS IEPEMEHHBIMH.

2
[Tocnennee YpPAaBHCHHC 3allMIIIEM B BHUIC av__ V. H acjiacM IIOJACTAaHOBKY

dx  xy—x2

2

' ' du u
=UuU-x =uXx—+u,orcroga noiydacMm X, +tU=— .
Y > Y it Yy dx u—1
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Pazgensisi mepemeHHBbIE, HaXOIUM ci?c + £1_TLQdu =0. Hurerpupys 510

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

[IpyHAB BO BHMMAaHHE, 4YTO uz%, U3 mocieaHed (QopMmysibl MOdy4yaeM OOIuit

unrerpan ypasaenus y=C-e”/",

Vpasrenue suna )’ + p(x)y=q(x) HaspBaercs muHeHHBIM Iu((EpPEHITATEHBIM
YPaBHEHHEM TEPBOrO TOpsiaka. Ero pemaroT ¢ MOMOIIBIO MOJCTAHOBKH V=1V,
TIe U U V— HEU3BECTHHIC (DYHKIIHH.

[pumep 3. Pemmts ypaBuenne ) -ctgx—y= 2¢0s? x- clgx.

Pewennue.

13 TaHHOTO ypaBHEHHS ronydaeM )’ — y-1gx = 2¢0s% X

Iycts y=u-v torga ) =u'v+uv'. IIpu nojacTaHoBke B HOCIEIHEE YPABHEHHE
HAXOMUM U'V+uv' —u-v-tgx =2 cos?x, wnu

u'v+u(v'—v-tgx)=2cos’x. ()

d

Jlns onpesienieHus vV UMeeM ypaBHeHue V' —vigx=0= VV =tgxdx .

WHTerpupys nocinenHee ypaBHEHUe, Nojly4yaeM V= [Ipu 3TOM ypaBHEHUE

COSX

(+) maet

L du_ 2cos’x wm du=2cos’dx, oTkyna
cosx dx

u =2(sinx—;sin3xJ+C.

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

y=u-v,te. yzcolsx(2sinx—2sin3x+Cj.

3
Y

IIpumep 4. Pewnts ypaBHEHHE )V =— 2y
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JlanHoe ypaBHEHHE 2-T0 MOpPsAKAa HE COJEPKUT HE3aBUCUMOMN IMEPEMEHHON u

oTHocuTcs K Tuny ypasrenuit f(y,)',1")=0.

2
Iycts y'=p, Torma )" = Zy - p . 3 ypaBHeHHs ony4aeM % p=— 2y’ T.€.

dp__d
p 2y

C
B pesynbrare MHTErpupOBaHUS HaXOAMM: 1N p = —;ln y+InC,, 1e. p= TL,
Y

=

dy C 1
L T qﬁdy =dx OTcroa HaXoAuM

JIn dx_ﬁ

3% y3/2 =x+ C2 — Oo0IIMI HHTErpai JaHHOTO YPaBHEHHUS.
1

[Ipumep 5. HaiiTu perenue TMHEHHOTO0 HEOJTHOPOAHOTO TU(dHepeHIINaTBLHOTO

ypaBHEHUsI
yll_ yl e ,
y10BJIeTBOpsoniee HavanbHbM yenousam: 1(0)=0, y'(0)=2.

Pemenue.
CooTBeTCTBYIOIIIEE JTUHEHHOE OTHOPOIHOE U depeHIInaIbHOE YPAaBHEHUE HMEET
BH]I
y” _y! — O
XapaKkTepUCTUUECKOE YpPaBHEHHUE: K?*-K=0 MMEET JICUCTBUTEIbHBIC

PAa3JINYHBIC KOPHHU

k=0, k,=1. OGumee pemeHue COOTBETCTBYIOMIETO JHHEHHOTO OXHOPOIHOTO

— X

muddepennmansHoro ypasaenus Y, , =C +C,e”.
YacTHOE pElIeHne Y JAHHOTO JMHENHOTO HEOJHOPOIHOrO Au(dHEPEHIUATLHOIO

ypaBHEHUs UIeM B Bujge y = Axe”, Tak kak Kod3)GHUIUEHT IpU X TOKa3aTeIbHOM

byakuuu  e*  (paBHBIM  €IWHHWIIE) COBMAJaeT C OJHMM W3  KOpPHEH
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XapaKTepUuCTHUecKoro ypaHeHus. lloacraBuM )y B HEOAHOPOAHOE YpaBHEHUE,

BerancuB npexae y = Ae*(1+x), 7' =Ae*(2+x).
Umeem  Ae*(2+x)—Ae*(1+x)=e", orcroma Ae*=e*, wm A=1.
CrnenoBaTenbHO, YACTHOE PEIIeHNEe UMEET BU ) =X e .
Oo1iee perieHre HeOJHOPOAHOTO YPaBHEHUS UMEET BH/T You =Yoot V.
Mostomy y,, ,; =C,+C,-e* +x-e*. Ucnonb3ys HauaIbHbIE YCIIOBHS,
onpenensiem C, u C,:
0=C +Ce’+0-e"=C +C,=0.
Vou =0+Ce +l-e*+x-¢*,um  2=C,e’+e"+0=
=C,+1=2, C,=1,1x. C,=-C,,10 C;=-1.
CrieioBaTenibHO, HCKOMOE YacTHOE peleHue Oyaer y =—1+e* +xe*.

[Tpumep 6. HaiiTu pemenue cucteMbl TUHEHHBIX TUDPEpeHIIUATBLHBIX YPaBHEHUN

dx _
dr Y
dy __
s 2x

Peurenne. Byiem nckats pemenne B Buge X =ae’, y= e

[ToacTaBisist TH BbIpaKEHUS B JaHHYIO cucTeMy AuddepeHlnanbHbIX YpaBHEHUM,

MOCIIe COKpAIeHNs Ha e’ | mMeem

(1-Aa-LB=0

2a-f=0 “

HenyneBoe pemieHune cuctembl anreOpandyeckux YpaBHEHHH () CYIIECTBYET

TOJIBKO TOrad, Korjiga oOInpeaciuTeCilb, COCTaBJICHHBIM M3 KOB(b(I)I/II_II/ICHTOB IIpu

HEU3BECTHBIX, PABEH HYIIIO, T.€.
-4 -1

0. (s
P (++)

PackpsiBast onpeaennurens, NOJy4aeM XapaKTEpUCTUYECKOE YPaBHEHUE
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A?—A1—2=0, (w+), KOPHH KOTOPOTO A=2 u A,=-1. lpud;=2 wu3
BTOPOTO PaBEHCTBA CHCTEMEI (+) HaxomuM f=—a; npu A, =—1 naxomum S =20 .

TakuM 00pa3oM, MOJTy4aeM JBa PELICHHUSL:
2 2 - -
x, =Ce”,y, ==Ce”n x,=C,e”’, y,=2C,e™". Hx cymma TaKxke

ABJISICTCS PCHICHHUEM I[aHHOﬁ cucteMbl. OKOHYATEILHO HUMEEM

x(t)=Ce* +Ce, y(t)=—Ce* +2C,e™.

3aaya.

MarepuanbHasi TOYKa MacChl 1T OTTAJIKHMBAETCS BIIOJb MPAMOM OT HEKOTOPOIO
LEHTpa C CHJIOH, MPOMNOPIUOHAIBHOM €€ PAacCTOSHUI0 OT 3TOro IeHTpa
(koaddurment  mponopruoHadbHOCTH  paBeH  4).  CONpOTHUBICHHE  CPEIbI
MIPOTIOPIIMOHAIEHO CKOPOCTHU ABMKEHUS (KO3 (PHUITMEHT MpOnopIHOHaTILHOCTH PABEH
3). B Hayane JIBMXKEHUSI PAacCTOSTHUE OT LIEHTpa paBHO 1 cM, a CKOPOCTh — HYIIIO.
Haiitu 3ak0H ABHKEHUA.

Pemenne.

[To BTOpOMYy 3akoHy HploTOHa paBHOAEHCTBYIOLIAsl CUJI, JEHCTBYIOLIUMX Ha TEJO,

paBHA NPOU3BEIEHUIO MACChl Tejla Ha yCKopenwe aBmkenus F=ma, m=le,

2
a= iR rJie X — pacCcTOSHUE TOYKHU OT LIEHTPA.
2
[Tonyuyaem ypaBHEHHE dtgc =4x— 3?:,); , C HaYaJIbHBIMHU

I =0.

YCJIOBHUSMH x‘ =1, X
t=0 t=0

Hmeem nuHelHOE ypaBHEHUE 2-TO MOPSAIKA C TOCTOSIHHBIMU KO3 PUIieHTaMu

x"+3x'—4x=0. CocraBisiem xapakrepucrudeckoe ypasrenue k2 +3k—4=0,

k,=—4, k,=1. Orciona x(t)=Cie™ +C,e'.

Jlns ompeeneHns IPOU3BOIBGHEIX HOCTOSHHEIX HaXoauM X (1) = —4C16_4t - Czet

H, UCIIOJIb3Ys HA4YaJIbHOC YCIIOBHUC, IIOJIYy4YacM CUCTEMY
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C+C, =1,
. Pemas, Haxoaum C1 =—u C2 =—. Torma
—-4C,+C,=0 5 5

x(t)= ;(4@ +eH).

MeTtoanyeckue ykazaHus no reme «Psaabn»

1) YUCJIOBBIE PSIJIbI

Cpenu 10CTaTOYHBIX MPU3HAKOB CXOJUMOCTH PSIIOB C MOJOKUTEIIbHBIMU YICHAMU
HauOoJsiee YPHEeKTUBHBIM sIBIsieTCsl MHTErpaibHbld npu3Hak Komwu. Ilosromy, ecnu
JIpYyTUe MPU3HAKK HE MO3BOJIAIOT PEUIMTh BOMPOC O CXOJAMMOCTU WM PACXOJUMOCTH
YUCJIOBOTO psfa C TOJOXKUTCIHBIMU YJIEHAMHU, TO CIEAYeT OOpaTUThCS K

UHTErpalibHOMY Mpu3HaKy Komu.

o0

2n
[Tpumep: UccnenoBate Ha CXOAUMOCTD PSIT Y 241
n=l n“+

a) ¢ MOMOIIIbIO TTpu3HaKa J[amamOepa; 0) UCTOJIB3YySI UHTETPATBHBIN MPHU3HAK.

2n y = 2n+2
n?+17 (241 +1

2
a) Haiizem lim Upsy lim (2n+22) (n°+1) =1.
n—swo Uy poo((n+1) +1)-2n

Pemenue: o ycnosuto U, =

T.C. IIPU3HAK I[aHaM6epa HEC TTO3BOJJACT CACIATh 3aKJIFOUYCHHUEC O CXOAMMOCTH UJIN

PacXOIMMOCTH psijia.

0) WICHBI JAHHOTO Psia IOJNIOKHUTEIbHBIE U yOBIBAIOT, 32 (yHKIHIO [ (X), 0 KOTOPOii

2x
x2+1

HZIET pedb B HHTErPAIBHOM MpU3HaKe (CM. 11.6), Bo3bMeM QyHkuuo f (X)=

2n

n’+1

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

n

S, dx=lim [—7

=00, T0O HecOOCTBEHHBIN
x“+1 noo]  x 4] noo

‘xz +1

0 n 2

J- 2x d(x +1)=lim n
1

1

HHTETpal pacxoanuTcCs, CI€A0BATCIbHO, I[aHHLIﬁ pPAnx paCcXoouTCs.
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JlaHHBIN pUMEp MOKHO PEIIUTh, TPUMEHSS TEOPEMY CPaBHEHUS PSAIOB.

o0 o0

Teopema. JlaHbl 1Ba psifa ¢ MOJIOKUTEIbHBIMU YWIEHAMH: Y| u u Z v . I[loBenenue
n=l1

o0

psna >’ U WM3BECTHO, T.€. U3BECTHO CXOJIUTCS OH UIIM PACXOIUTCA. Tpebyetcs
n=l

0

OHpeI[eHI/ITB, CXOOUTCA NI paCXOI[I/ITCH pHI[ z Vl’l
n=l

Ecnu npenen oTHOIIEHHSs OOIIUX YWICHOB JAaHHBIX PSJIOB IPH 71 —> 00 €CTh YUCIIO, HE
paBHOE HYJIIO U OECKOHEYHOCTH, TO 00a psAsia BeAyT ceOs OAMHAKOBO, T.€. HJIK 00a

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

lim%e - 4, 4+0, A2,
Nn—»00 v}’l
To o0a psima BenyT cedst OAMHAKORBO.

o0
C TAPMOHMYECKUM PSAOM Y —, KOTOPBIM pacxoauTcs.

CpaBHUM psa Y| 22n
n=l1 N

+1 =1 N
OOmuit YWieH rapMOHUYECKOTO psija un =—, oOIui YIeH UCCIEAYEeMOro psja
n
2n 2
V = . Haxoqum llm Un =lim 1 N +1 l * 0 # 00, OTCIO/Ia UCCIIETy MBI
n n2 +1 Vl’l n—o 2 2

PAIl PACXOIUTCS.
2) ®YHKIIMOHAJIBHBIE PAJIBI.
CTEIIEHHBIE PABL
Pan

g“lun(x)=u1(x)+u2(x)+...+un(x)+..., (1)

YJIEHbl KOTOPOTO SIBJISIFOTCS. (PYHKLMSIMU OT IEPEMEHHON X , HA3bIBAETCS
bynkmonansHbIM. [Ipu monctanoBke X B GyHKIMOHANBHBIN psij (1), momyuum
YHUCIIOBOU Psifl, KOTOPBIA MOKET OBITh CXOAAIIMMCS WIH PACXOAALIUMCS.
COBOKYNHOCTh 3HAUYE€HUH X, NPU KOTOPBIX (PYHKIMOHAIBHBIA psAJ CXOIUTCH,
HA3bIBAETCS €r0 00JIACThI0 CXOAUMOCTH. YacTHBIM cilydaeM (yHKIIMOHAIBHOTO Psiia

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

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

OO06acThio CXOAUMOCTH CTCIICHHOI'O psAda sABJIACTCA MHTCPBAJI YHUCJIOBOM ocH,

CUMMETPHUYHBINA OTHOCHTENBbHO Toukk X =0 (s psaa (2)) mwm X = X, (nns pana

(3)). OTOT UHTEPBAT MOXKET OBITH 3aKPBITHIM, OTKPBITHIM UJTH TMTOTYOTKPBITBIM.

I[JI}I HaxXO0XXACHUS MHTCPBAIa CXOAUMOCTH CTCIICHHBIX PAI0B O0OBIYHO HCITIOJIB3YIOT

npusHak Jlanambepa.

s (=x)"

Haitrtn HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O psAga Z 5” 1
‘n

B (—X) y _ (_x)n-l—l
M= sty Y T 50041y

Hcnonw3ys npuznak Janambepa, uiem npezen

X" 1.8n-1,

U, ‘ A 5"(n+1)x -5 ”—>°On+1

OmnpenensieM, MpH Kakux 3HaYEHUSIXX 3TOT mpeaen Oyner MeHsble 1, T.e. pemaeM
X _ 45
HEPABEHCTBO 5 <1, |x|<5, [/ x<5. X=1I

[To mpusnaky /lamamOepa mpu g1000M 3HAYEHUM X €3 HAWJIEHHOTO WHTEpBasa

JAHHBIN Psifi CXOUTCS, a IIPU |x| >5  pacxomutcs. I'paHMYHBIE TOYKH X = +5 3TOrO0

u

lim —+ =1 6
WHTEpBATIA, 15 KOTOPBIX 10~ 7 v pu3Hak JlanamGepa He pemaeT BOIpoca o
n

CXOJIMMOCTH Psijia, UCCIIETyeM 0C000.

[Ipu X =5 moJIy4nM YUCIOBOU P Z = 51, HIN Z:: P KOTOPBIH PacXoquTCs,

qTo CIICAYCT H3 CpaBHCHHUA C€ro C pacxoadmumces TapMOHHYCCKHM pPsaa0M

L. (5,1
Z‘ln’ (n>nj
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© (__&\n
IIpy y=5 TMOJyYUM YHUCIOBOM 3HAKOYEPEAYIOLIUMUCS pﬂnzi—SL VA

n=l1 s5nl.p
S
n=l1 n

, KOTOpBIM CXOAWTCS MO mpu3Haky JleOHUIa (4ieHbl 3TOro psna

yOBIBAIOT MO a0COIIOTHOMY 3HAYEHHUIO, CTPEMSCH K HYJIIO).

CJ'ICI[OBaTeJ'IBHO, HHTCPBAJIOM CXOJUMOCTH JaHHOT'O psAaaa SABIACTCA

—-5<x<5, R=5.

3) IPMJIOKEHUE CTEIIEHHBIX PAI0OB K
[MTPUBJIMXKEHHBIM BbIYMCJIEHWAM

Psnpr  Wacto WCHONB3YIOTCS IS TPUOJMIKEHHOTO BBIYHUCICHUS 3HAYCHHUU
GbyHKUMNA, WHTErpajoB W peuieHus AuddepeHnuanbHbiXx ypaBHeHH. CTylneHTaMm
ciemyeT oOpaTuTh BHUMaHHUE Ha 3amedanue [9, r.16, §7], B KOTOpOM MmoKa3aHo, Kak
OIIEHUTH MOTPEUIHOCTD, MOTYYAONIYIOCA MPHU 3aMEHE CYMMBbI 3HAKOUEPEIYIOIIErocs
psna, YIOBJIETBOPAIOIIETO YCIOBUSIM Teopembl JleiOHMIIa, CyMMO#l MepBBIX €ro
YJICHOB; JIOMyCKaeMasi a0COFOTHASI MOTPENTHOCTh HE MPEBOCXOIUT MOIYJS TIEPBOTO
oTOpoIIeHHOro wieHa. 31aech [9] B cmucke nureparypsl 310 Iluckynos H.C., T.2.

«AuddepennranbHoe U UHTErpaIbHOE UCUUCIECHUSY.
b

[Ipumep. BoIUUCIUTE OIIPENEIICHHBIN UHTETPAII j S (x)dx ¢ rounocrsto 1o 0,001,
a

Pa3IOKUB MOJBIHTETPATHHYIO (QYHKITUIO B CTETICHHOU DSl M 3aTEM

1
IPOUHTETPUPOBATH €r0 MOWICHHO: I xcos~/xdx .
0

PaccmoTpuM pasnokeHne COSX B psin

x? x* xS
Cosx=1—72'+4'—76'—... , X €(—00;+00). Otcrona
2 3 4
X, xt X xt .
cosv/x =1 2+74! 76!+78! - X € (—00;+0).
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HNuterpupys B nipenenax ot 0 go 1, Haitgem

1 1 2 3 4 5
X X X X
(J;XCOS\/;dX=(J; X—T!'l'z!—a-Fg—... dx =
I E S SR AR S S (LU0 NS S S S
Tl 2732074475607 68! "'Jo‘z 619673600~

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

YeTBepThlil WiIEH 3TOr0 3HAKOYEpeayromerocs psaa no moayiato mensiie 0,001,
MO3TOMY JJI1 BBIYUCIICHUS TMPUOIMKEHHOTO 3HAYEHUS MHTErpajia ¢ TOYHOCTHIO JI0
0,001 moctaTo4yHO B35Th CyMMY IEPBBIX TPEX UJIEHOB ps/ia, IPU 3TOM JOIYCKAEM

OIIHOKY ‘Tn‘ < 0,0003.

MeToauueckne YKazanusd 1o TemMe «KpaTHLIe HHTEIrpaJibl U UX IMPUJTOKCHUSD).

[Tpumep 1. Beruncauth ABOMHON MHTETpa BAOIL 00nactu D (CM. pUCYHOK)

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

Jlis BBIYMCIIEHUS ABOMHOTO HWHTErpajia HeoOXOJUMO TPEACTaBUTH €ro B BHJE
JIBYKPAaTHOTO, MPUYEM MOABIHTETPAIbHYI0 (YHKIUIO IIOCTaBUTh IO 3HAK
BHYTPEHHETO MHTErpajia. B3sATb BHYTPEHHHM HHTETpal M OT IOJYy4YEHHOTO
pe3ynbTaTa B35ATh BHEIIHWH. YTOOBI paccTaBUTh Mpeneiabl HHTETPUPOBAHUS IO
NEPEMEHHOH X npoekThpyeMm obnacte D Ha ock Ox. JleBas mpoekuusi paBHa HYJIIO,
npaBasi paBHa 1, cie10BaTeNbHO, HUKHUM IIPEIes] MHTErPUPOBAHUS 110 IEPEMEHON X
oyzaer 0, a Bepxauii 1. UTOOBI paccTaBUTH MPEAEIIbl UHTETPUPOBAHHUS 110 IEPEMEHHON
¥, 4yepe3 obnacte D mpoBoauM MpsiMyro napajieibHo ocu Oy M OTMEYaeM TOUYKY
BxoJa B 00macth D u Touky Beixona u3 Hee. T.K. TOUKa BXOJa JICKHUT Ha MPSMOM
y=0, TO H>KHUI TIpeie]l UHTErpupoBaHus 1o nepemMeHHon y Oyner 0. Touka BbIxOga

JIGKUT Ha TPSIMOU X+y=1, U3 ypaBHEHHs 3TON MpsAMOit Haxomum: y =1—x,
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X

0 y=0 Bx. 1

TOI'/Ia BEPXHUI [Ipee] HHTErPUPOBAHMS 110 IepeMeHHoi y 6yaer 1—x . Haxomum
I—x

1 I-x 1 3
[[ (x*+ y*)dxdy =[dx | (x2+y2)dy=j(x2y+%] dx
D 0 0 0

0

1
3
:J x2—x3+% dx =

0

1 1 1
A3 3 4 Y
:J'xzdx_J'xzdx+J'ud x__x__u :l_l+i:l
3 3 4 12 3 4 12 6
0 0 0

OOpaTuTe BHUMaHUE HA TO, YTO MPH BHIUMCICHUHM BHYTPEHHETO MHTETpasa 1o

apryMEHTY y APYTOM apryMEHT X CUUTAETCS BEJIMYUHOMN MTOCTOSHHOM.
[Ipumep 2. Bpruuciuth miomans (Urypbl, OrpaHUYEHHON KPUBBIMH, 3aJaHHBIMU

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

(a>0).

2 2
(x—a)’ +y* =a2,(x—%j +y’ =%,y=0

Pemenue. HCKOMYIO Iiomanab y,Z[06HO HCKAaTb B IOJIPHBIX KOOpPpAHWHATAX.

M3BecTHA CBSI3b ACKAaPTOBBLIX KOOPAUHAT C IMOJIAPHBIMU:

x=rcosQ,y=rsing,x’ +y> =r’

[Tnomazne mwiockoi ooaacti D Haxonar o Gopmynne S = I j dxdy, wnm,

D

epexo1s K NOJSIPHBIM KOOPAWHATAM:
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p ()
S = jd(p jrdr.
o 1(¢)

3amuiieM ypaBHEHUS JIAHHBIX OKPYKHOCTEHN B MOJISPHBIX KOOPIMHATAX.
2 2 _ 2 2 2 2 _ 2
Umeem (x—a)  +y =a”, wm X" —2ax+a +y =a’, orcwona
2, 2 2
X" +y =2ax, wm r° =2arcos®, r=2acos@. AHaJIOIHYHO, TMOJIAPHOE

YpaBHEHHE BTOPOU OKPYXHOCTU MPUMET BUA: ¥ = a COS (. M3 prcyHKa BUIHO, YTO

o T T
noJisipHbIA yron B obGmactu D m3mensercs ot 0 1o > Te. 0<op< 5 Eciu u3

nostoca 0 uepe3 obnacts D nmpoBecTH monsipHbINA paguyc, TO TOUYKa BX0Ja B 00JacThb

D OyaeTr Ha OKpYX HOCTH 7 =acos¢, a TOYKa BbIX0JIa U3 OOJACTH Ha OKPYXHOCTH

r =2acos@, MO3TOMY acos® <r <2acosq.

=2acos

I'=acos@

Takum oOpaszom, miomniaaes S oomactu D paBHa

/2 2acose /2
r* Racose 1 _
I do jrdr— I do- 4coso 2J‘(4a cos” @—a’ cos” Q)dp=
acosQ 0
/2 ) /2 5
3a 3a” [1-cos2¢ 3a sin 2¢ /2
= cos’ @do = dp=—|@——— =
2 T I > Py ((P 2 j 0

0 0
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3a’ (n shln) 3a’m .
= == = , Tx. sint=0
4 2 2 8

B nanHOM 3amaue nerko cuenarb npoBepKy. VMckomas miomanb paBHa MOJIOBHHE

OT Pa3HOCTH IUIOLAAN Kpyra paauyca R = a u paguyca R = a/2. M3BecTHO, Sipyra =

1

2 2
) , Ta 3na
nR2. Torna uckomas miomanp S = —| ma” — = .

4 8
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[Tpunoxenue 4

MHUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPAILTN
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Damunus U.0.
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