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L. AHHOTAINA

1. Hesn 1 3272494 AUCHUILUTAHBI

IIpenooasarue oucyuniunsl « Mamemamudeckuii ananus» umeem cieoyoujue
yeu u 3a0aqu:

- O3HAKOMHTH CTYJICHTOB C TECOPETHUYCCKUMHU U MPAKTUYECKUMHU OCHOBAMH
MATEMaTHYECKOTO aHAJIN3A,

- Pa3BUTH JIOTMYECKOE U ANTOPUTMHUUECKOE MBIILICHUE,

- IPUBUTH CTYJICHTAM YMEHHUE CAMOCTOSTENBHO U3yYaTh JIUTEPATYPY 1O
MaTEMaTHYECKOMY aHAJTA3Y,
- BBIpAa0OTaTh y CTYJICHTOB HABBIKK K a0CTParupoBaHUIO U CTPOTOMY U3JIOKEHHUIO
MBICJIEH.

2. Mecro aucunmiinabl B cTpykrype OOII 6akanaBpuara

JIMCLMITIIMHA OTHOCUTCS K 003aTENbHOM YacTh pasaena «MaremaTndecKuity
y4eOHOTO IJIaHa.

JluciprmHa TpeOyeT 3HaHui U YMEeHUH, (POPMHUPYEMBIX B PE3YJILTATE OCBOCHHS
HIKOJIBHOM MPOrpaMMBbI MO 3JIEMEHTAPHON MareMaTuke, 1 HEOOX0AMMA KaK
NPeIIEeCTBYIOMIAs s CIICAYIOIINX AUCHUIUIAH, U3y4aeMbIX B Pa3acnax
«MaremaTu4ecKhii» (TeopHst BEPOSITHOCTEH U MAaTEMATHYECKAst CTATUCTHKA,
YHCIICHHBIE METOABI, AM(p(PepeHIMATBHBIC YPABHEHUS, TEOPHs HEOMPEACTICHHOCTH U
HEYETKAs JIOTUKA, METOJIbI ONTUMHM3ALMHA U UCCIIEAOBAHUE Onepanuil), «/IucuumiHbL
npoduis MOATOTOBKM» (TE€OPHS CUCTEM W CHCTEMHBIN aHaIW3;, UMHUTALIMOHHOE
MOJCIUPOBAHUE,  CTAaTUCTUKA W aHAIW3  JAHHBIX,  SKOHOMETPHKA,
ONTUMU3ALMOHHBIE  337aYW  YOPABISIEMBIX  MPOLUECCOB B SKOHOMHKE;
MaTEMaTHYECKOE MOJECIIMPOBAHNAE MTPOLIECCOB U CUCTEM ).

3. O0beM TUCHUILIMHBI: 13 3a4eTHBIX ¢IUHMILL, 468 aKkaIeMHYECKUX YacOB, B TOM
qucie:

KOHTAKTHAs ayANTOPHast padoTa: Jiekiuu 139 4acoB, NPAKTUYECKUAE 3aHS TS
123 yaca;

KOHTAKTHAs BHEAYAUTOPHAs Pa00Ta: KOHTPOJIb CAMOCTOSTENTLHOM padoThI 20,
B TOM YHCJIE KypcoBas padota 10, pacueTHo-rpaduueckas padota 10 yacos;

camocTosiTeIbHas padora: 186 yacos, B TOM uncie KOHTposb 104.



4. TIlepedenn

IJIAHUPYEMBIX

pe3yIbTaTOB O0Y4YeHHMSI 10 JUCHHIVIMHE,

COOTHECEHHBIX C INVIAHUPYEMbIMH PE3YyJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOM

NPOrpaMMbI

ILnanupyemsie
pe3yJIbTATbl  OCBOCHUS
o0pa3oBaTe/IbHOI
NPOrpamMmslI

((popmupyembie
KOMIICTEHIIHH)

Ilnanupyembie pe3yjbTaTbl 00y4eHHSI 1O
AHCUMILTHHE

OIIK-1 Cnocoben
NPUMEHSTD
€CTECTBCHHOHAYYHbBIC 1
OOLICHH)KEHEPHBIE
3HAHMSI, METOIBI
MaTEeMaTHUECKOTO aHaTu3a
¥ MOJICTTMPOBAHMS,
TEOPETUUYECKOTO U
AKCTICPUMEHTAJILHOTO
MCCIICIOBAHUS B
npo¢eCCUOHATTEHO
nesarenpHocTH OIK

OIIK-1.1 JIeMOHCTpHpPYET 3HAHWS OCHOB
MaTeMaTHKH, (PU3UKHN, BBIYUCITUTEIIBHON TEXHUKHU U

IPOrpaMMHUPOBAHUS

OIIK-1.2 Pewraer CTaHJAPTHBIE
npo(ecCHOHaNbHBIE  3alauyd €  NPUMEHECHUEM
€CTECTBEHHOHAYYHBIX W OOIIECHHKEHEPHBIX 3HAHUM,
METOJI0B MaTeEMaTHYECKOTO aHammsa "
MOJIEIMPOBAHUS

OIIK-1.3 JIeMOHCTpUpyET HABBIKH
TEOPETUYECKOTO " AKCMEPUMEHTAIIbHOTO
UCCIICIOBaHMUsT  OOBEKTOB  MPOQECCHOHATBHOMN
JESATEbHOCTH

5. ®opma npoMeKYTOUHOI aTTecTalMu

1-i1 cemectp: ax3amen; PI'P
2-i CEMECTP: SK3aMEH,

3-it cemecTp: KypcoBas paboTa, SK3aMeH.

6. SI3bIK IpenogaBaHus PyCCKUIA.



I1. Conepxanne IMCUMILIHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3aesiam) ¢

YKa3aHHuEM OTBCACHHOI'0 HA HUX KOJIHYIECTBA AKAACMHUYICCKHUX 1aC0B H BUA0B

Y4eOHBIX 3aHATHIA

YuebHast mporpamma — Bcero KonraktHas padota (4ac.) Camocrositen
HANMEHOBAaHME Pa3JeNioB U TeM | (Jac.) pHas padora,
Jlexuun Ipaktuuec- | Kowrpomy o o0 0 ooe
caM.
cor [ wra [ oce | naw | P00 KOO
- “ | ToM 4HCIg (uac.)
0 Ipaxk- | ro | MpakT Kype.
THYEC- u- paboTa,
Kaiga qCcCKasd PpacyeTHO
TOATO MOAro- rpad.
TOBKA TOBKA | padora)
Ilepeotii cemecmp
1. Beenenue B ananmus 1.1 — 1.7 14 3 3 - 8
2. IIpenen nocnenosarenpHoctu | 20 6 6 - 8
21-26
3. Ilpenen pynkuuum 3.1 —3.5 23 7 7 9
4. HenpeposiBHOCTh pyHKIIMU 4.1 | 19 5 5 9
-4.13
5. IlpousBonHas u 32 9 9 10 4
nuddepenaman 5.1 —5.14
BCEIT'O 108 |30 0 30 [0 10 38
Bmopoii cemecmp
1 Ilpoussonnas u auddepenuman | 22 6 4 12
515-521
2. HeonpeneneHHbl HHTETPA 33 12 10 11
6.1-6.5
3. Onpenenennsiii uarerpan 7.1 — | 29 10 8 11
7.11
4. HecoOCTBEHHBIE HHTETPAIIBI 26 8 6 12
8.1-85
5. Uucnossle pane: 9.1 — 9.4 35 14 10 11
6. ®yHKLIHOHAJIbHBIC 35 14 10 11
MOCJIEIOBATENBHOCTH U PSIZIBI
10.1-10.9
BCEIT'O 180 | 64 0 48 |0 68




Tpemuii cemecmp

1. dyHKIMN HECKOIBKHUX 87 21 21 5 40
nepeMeHHbix 1.1 —1.23

2. Kpatneie unrerpans: 2.1 —2.12 | 93 24 24 5 40
BCEI'O 180 |45 0 45 0 10 80
nuToro 468 | 139 0 123 |0 20 186

Yu4eOHas nporpamma:
IlepBrIii cemecTp

L Beeoenue ¢ ananus.

1.1. MuoxectBa. Oneparnuu HaJl MHOXKECTBAMU. JI€KapTOBO MPOU3BEACHUE.
OroOpakenue, GyHKUs. CIOPbEKTUBHBIE, HHBCKTUBHBIE, ONCKTUBHBIC
otoOpaxkenus. O0paTHoe oToOpakeHue. Cynepno3uis 0TOOPaKEHU,

1.2. DKBUBAJIEHTHOCTHh MHOKECTB. CUETHBIE MHOXKECTBA M MX CBOMCTBA.
CYETHOCTh MHOXKECTBA PALMOHATIBHBIX YHACE.

1.3. HecuetHocTh MHOKECTBA TOUYEK MHTEpBaAiA (0,1). MHOKeCTBa MOIIHOCTH
kKoHTHHYyMa. Teopema KanTopa — bepHiureiina (0e3 nokasarenbersa). MOMHOCTh
MHO>KECTBA BCEX MOAMHOXKECTB HEMMYCTOIO MHOYKECTBA.

1.4. BemecTBeHHBIC yncaa. [ecaTHuHas 3a0UCh BEIICCTBCHHOIO YHCIIA.
CBolicTBa BEMIECTBEHHBIX ynCell. AkcnoMa Apxumena. CBONCTBO
HEMPEPBIBHOCTH.

1.5. BepxHsisi ¥ HUXKHSSL TPAHU YACIIOBOIO MHOKECTBA, MX XAPAKTEPHUCTHYECKUE
cBoiicTBa. Teopema o CylIeCTBOBaHNM BEPXHEN (HUKHEH ) TPaHU Y OTPAHUYEHHOTO
CBEPXY (CHU3Y) YMCIOBOTO MHOKECTBA.

1.6. OrpaHnyeHHbIE OTOOPAKECHHUS, BEPXHSIS U HU>KHSSI TPAHUA OTOOPAKEHMSL.

1.7. IToHsiTHE METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. 3aMKHYTHIH,
OTKPBITBIH 1P B METPUYECCKOM POCTpaHCTBE. [Ipumepsr.

2. Ilpeoen nocneoosamenvHocmu.

2.1. Ilpenen nocien0BaTeIBHOCTH B METPUUECKOM MPOCTPAHCTBE.
dyHaaMEeHTaIbHAS MOCIEI0BATENIBHOCTD, MOJIHOE METPUUYECKOE TTPOCTPAHCTBO.

2.2. Ilpenen 4ACIOBOM MOCIEA0BATENBHOCTH, TEOPEMA O €IMHCTBEHHOCTH
Ipeeiia YMuCIOBOM MOCIEA0BATENIBHOCTH.

2.3. beckoHeuHOo Masbie, OECKOHEUHO OOJIBIINE TOCIEA0BATENBHOCTH, HX
CBOMCTBA. APU(PMETHUECKHAE CBOMCTBA CXOIALINXCS MOCIEA0BATENBHOCTEN.

2.4. IlpenenpHblil TEPEXO] B HEPABEHCTBAX. TeopeMa O CyIIeCTBOBAHUHT
npeeia y OrpaHuYEHHONM MOHOTOHHOM MOCIIEA0BATENBHOCTH. YHUCIIO «e».

2.5. Teopema bonbnano — Beiepmrpacca 0 CyllieCTBOBAHUN YACTUYHOTO
npeesia y OrpaHuYECHHON YUCIIOBOH MOCIEI0BATENBHOCTU. BEpXHUI U HUXKHUHT
IPEIENbI MOCIEN0BATENIBHOCTH.

2.6. Kpurepuii Kowmm ¢xoauMOCTH NOCIEA0BATENBHOCTH.

3. Ilpeoen ghynkuuu.



3.1. Tlpenen ¢pyukumu B Touke no ['eitHe v mo Konim; 5KBUBAJICHTHOCTb 3THX
onpeaeneHuii. OMHOCTOPOHHKE MPEACTBI B TOUKE. APHPMETHUECKUE ONEPALIH
HaJ PyHKIHSIMHA, UMEIOLMIMMHU MPEACT.

3.2. Kpurepnii Konm cymiectBoBanus npenaena pyHKIUA B TOUKE.

3.3. 3ameuareapHbIe TPEACIBL.

3.4. BeckOHEUHO Masble U OECKOHEYHO OOJIbIINE (PYHKIIMH, TEOPEMBI O HHX.
CpaBHEeHME OECKOHEUHO MAJTBIX (DYHKIMI. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIE
(YHKLHH.

3.5. Teopema o nipesene Cia0KHOH (PYHKIUH.

4. Henpepoienocmo hynkuuu.

4.1. HenpepbiBHOCTH (PyHKIMK B TOUKE. OAHOCTOPOHHSSI HEMPEPBIBHOCTb.
ApupMeETHUECKHE OTIEpPALlU HAJl HENPEPHIBHBIMU (DYHKLUSIMH.

4.2. CBOMCTBO YCTOMYMBOCTH 3HAKA HENPEPHIBHON B TOUKE (PYHKIIUH.

4.3. CBOMCTBO JIOKAJIbHOM OrPAaHUYEHHOCTHA HEMPEPHIBHON B TOUKE (DYHKLIMN.

4.4, HenpepbIBHOCTH JIEMEHTAPHBIX (PYHKLIWH.

4.5. Toukn paspeiBa GYHKIHU U WX Kiaaccupukamms. Teopema 0 Toukax
pa3pbiBa MOHOTOHHOM HA OTPE3KE (PYHKIIHH.

4.6. IlepBas Teopema Kommm (0 mpoX0KICHUH HEMPEPHIBHON (DYHKIIMH YEPE3
HYJIb TIPA CMEHE 3HAKOB).

4.7. Bropas teopema Ko (0 mpoMeKyTOUHBIX 3HAUECHUSX HEMPEPHIBHOM Ha
OTpe3Ke PyHKLHN).

4.8. IlepBas Teopema BeiiepmTpacca (00 OrpaHMYEHHOCTH HEMPEPHIBHOM HA
OTpe3Ke PyHKLHN).

4.9. Bropas Teopema Beliepmitpacca (0 JOCTH)KCHUM BEPXHEH U HUXKHEH
I'paHeil HEMPEPBIBHOM HA OTPE3KE PyHKIMCH ).

4.10. PaBHOMEpHAs HENPEPBIBHOCTB. Teopema Kantopa 0 paBHOMEpHOM
HENPEPBIBHOCTH (PYHKIIMH, HENPEPBIBHON HA OTPE3KE.

4.11. CBoiiCTBA OTKPBITBIX W 3aMKHYTBIX MHOKECTB. KOMIAKT.

4.12. Jlemma bopenst 0 KOHEYHOM MOKPBITHH KOMITAKTA OTKPBITBIMA
MHO>KECTBAMHU. DKBUBAICHTHOCTb JIByX ONMPEACIICHUN KOMIAKTA.

4.13. Teopema 0 PaBHOMEPHOH HEMPEPBIBHOCTH (PYHKLIMH, HENPEPBIBHOMN HA
KoMIakTe (0000ueHue Teopembl Kantopa).

5. Ilpouseoonan u ouppghepenuuan.

5.1. IlponsBoaHas, €€ reOMETPUYECKUI CMBICI. OJHOCTOPOHHUE MPOU3BOIHBIE.

5.2. HenpepeiBHOCTE (QyHKIUH, 1D PepeHIIMPYEMO B TOUKE.

5.3. IIpon3BoaHast CyMMBI, MPOU3BEACHHS U YACTHOTO BYX (PYHKIIMIA.

5.4. IlponsBoaHas cinoxxHOo# 1 oOpatHoi pyHkuwmid. Juddepenunporanue
(YHKLIMH, 33JaHHOW MAPAMETPUUECKH.

5.5. I1pon3BOJHBIC HIIEMEHTAPHBIX (PYHKLIWH.

5.6. I1pon3BoaHbIC BhICIIMX MOPsAKOB. Dopmyna JlehOHuA.

5.7. Iudpdepenunan QyHKIANA, TEOMETPUUECKUH cMbICH U epeHnmana.
[TpaBuna Beruncnenus nudpdepennmana. MTHBapruaHTHOCTH (POPMBI IEPBOTO
muddepennmana.

5.8. g depeHunansl BEICIIMX MOPSIKOB.

5.9. Jlemma apOy 0 Bo3pacTaHuu Win YObIBAHUM (PYHKIIMW B TOUKE.



5.10. Teopema depmMa 0 TOKATBHOM 3KCTPEMYME (PYHKIIHH.

5.11. Teopema Posist 0 HyJI€ TPOU3BOIHOM.

5.12. Teopema Jlarpanska ((popmyJia KOHEUHBIX IpHUpalIcHuii). Teopema o
TOYKAX pa3pblBa MPOM3BOAHON HA HHTEPBAJIE (0€3 T0KA3aTEIbCTRA).

5.13. Teopema Komu (00001meHHas Gpopmysia KOHEUHBIX TPUPALIEHUH ).

5.14. IlepBoe 1 BTOpOE MpaBuiio Jlonuras.

Bropoii cemectp

5.15. ®opmynsl Teiinmopa 1 MakjiopeHa ¢ 0CTaTOUYHbIM WICHOM B (hopMe
ITeano.

5.16. ®opmyna Teinopa ¢ ocTarouHbIM 4ieHOM B (hopMme Jlarpanka.

5.17. Paznoxkenue aneMeHTapHbix GyHkimid mo popmysne MakiopeHa.

5.18. Heo6xoauMOe 1 TpH TOCTATOUHBIX YCIOBUS JIOKAJTBHOTO SKCTPEMYMA.

5.19. Beinyknocte rpaduka QyHkumn. JloCTaTOYHOE YCTOBUE BBIMTYKIOCTH
rpaduka QyHKIMn.

5.20. Heo6xoauMoe ¥ TpU AOCTATOYHBIX YCIOBUS TOUKH NEperuoa.

5.21. Acumnrotsl rpaduka pyHkumu. HeoOxoauMmoe u 10CTaTOYHOE YCIOBHE
CYLLECTBOBAHMS HAKIIOHHON ACUMIITOTBI.

6. Heonpeoenennoltit unmezpai.

6.1. I[lepooOpa3Has u HeonpeAeaeHHbIA HHTErpasl. OCHOBHBIE CBOKCTBA
HEOMPEACTEHHOr0 nHTErpana. Tabnuia HHTErpanos.

6.2. 3amMeHa MEPEMEHHON B HEONPEACIICHHOM UHTErpasie. dopmyJia
WHTETPUPOBAHUS 110 YACTSM.

6.3. UHTErpupoBanre paluoOHAIBHBIX APOOCH.

6.4. aTerpupoBaHne TpPUrOHOMETPUYECKUX BEIPAKEHUI, YHUBEPCATIbHAS
TPUTOHOMETPHAYECKAS MOICTAHOBKA.

6.5. UHTErpupoBanre NpOCTENIINX NPPALMOHATBHBIX (PYHKIIHNA.

7. OnpeoeneHHblil UHme2pai.

7.1. Onpenenennelii uaTerpas Pumana. Hemnrerpupyemocts no Pumany
HEOTPAHWYEHHOU Ha [a,B] QYHKIUU.

7.2. BepxHsis M HUWKHSISL MHTETpalIbHbIE CyMMBI J[apOy, KX OCHOBHBIE CBOMCTBA.
Bepxuuii n awxHmid naTerpaisl JlapOy, ux cBoiictBa. OcHoBHas iemma J[apOy.

7.3. HeoOxomumble 1 JOCTATOYHBIC YCTOBUS HHTETPUPYEMOCTH (PYHKIIAX 1O
Pumany. Teopema 00 MHTErpHPYyEMOCTH HENPEPbIBHOM PyHKImu. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOM (PYHKIIHH.

7.4. CBOICTBA OMPEAEIEHHOTO UHTETPANA.

7.5. OueHka onpeneneHHbIX HHTErpanoB. MHTerpupoBanre HEPaBEHCTB.
[TepBas TeopemMa CpEAHErO 3HAYECHHUSI, BTOPAsi TEOPEMA CPEAHETO 3HAUCHUS.

7.6. IHTETpan ¢ mepeMEHHbIM BEPXHUAM NPEACIIOM. [ Ipon3BOaHAs HHTETpaIA 1O
NEPEMEHHOMY BepxHeMy npeaenny. @opmyna Herorona — JleiiOnuna.

7.7. 3ameHa MEPEMEHHOMN TOJI 3HAKOM OMPEAEIEHHOTO nHTerpana. [Ipasumo
MHTETPUPOBAHUS 10 YACTAM JUISl ONPEACIEHHOTO UHTET PaJIa.

7.8. Ocrarounsiii wiieH popmyiibl Telnopa B MHTErpaabHOM hopMme.

7.9. Hepasencrsa FOHra, I'enpaepa 1 MUHKOBCKOTO JUIsl CYMM U MHTETPAIIOB.



7.10. Unterpan Ctuntbeca. HeoO0x0mmMoe u AOCTaTOYHOE YCITOBUS
uHTerpupyemMocty QyHkiun no Crunrbecy. CBolicTBa nHTErpana CTUAThHECA.
OYHKIMKA OTPAaHUYECHHONH BapHalViH.

7.11. IIpuno>keHus ONPEeNEICHHOr0 UHTETpaia: BEIYMCIECHUE TUIOLIAICH;
BBIUMCJICHUE [UIMHBI TyTH KPUBOH.

8. Hecoocmeennuvle uHmezpaiol.

8.1. HecoOcTBEHHBIE MHTErPANIBI TEPBOTO M BTOpOro poaa. Kpurepuii Komm
CXOAMMOCTH HECOOCTBEHHBIX MHTETPAIIOB.

8.2. AGCONIOTHAs U YCIIOBHASL CXOAMMOCTb HECOOCTBEHHBIX HHTEIPAJIOB.

8.3. IIpu3HaKu CXOAMMOCTH HECOOCTBEHHBIX MHTEIPAIOB (OOIIMIA M YaCTHBIM
NPU3HAKK CPABHEHUS, MPU3HAK AOens — Jlupuxie).

8.4. 3amMeHa MEPEMEHHOM MO/ 3HAKOM HECOOCTBEHHOIO UHTETPANIa,
WHTETPUPOBAHUE 10 YACTIM HECOOCTBEHHOTO MHTErpasla.

8.5. 'maBHOE 3HAaYeHKHE HECOOCTBEHHOTO UHTErpaja. MHTerpupyeMocThb
¢yHkumm mo Koy,

9. Hucnoesvie paoel.

9.1. UncnoBo# psiz, CXOAUMOCTh M PACXOAUMOCTh. ["TapMOHUYECKHA psi.
HeobGxomumoe yclioBrueE CXOAMMOCTH psija. ApupMETHYECCKHE IEHCTBUS CO
cxomammmucs psaaamu. Kpurepnii Komm ¢XoauMOCTH YUCIIOBOTO psAla.

9.2. [lpu3Haku cpaBHEHHsI YUCIIOBBIX PsiioB. [Ipu3naku JlanamOepa u Komm
CXOAUMOCTH PsIa.

9.3. AGCOMOTHAS M YCIIOBHAS CXOAMMOCTD Psiia. [lepeMecTuTeNnbHbIi 3aK0H
JUTS aOCOTIOTHO CXOIAMIETOCs psfa.

9.4. Teopema Pumana juist yCIOBHO CXOASIIErocs psja (0e3 10Ka3aTenbCTBa).
[Tpu3znak JleiiOHMIa cxoAMMOCTH 3HaKouepenytomerocs psaaa. [Ipuznak upuxie
(0e3 nokazarenbcTBa). [IpuzHak Adens.

10. @yukuyuonanvHvle ROCIE006AMETbHOCHIU U PAOBL.

10.1. ®yHKUMOHATBHBIE MTOCIEN0BATENBHOCTH U psAAbL. [loTOUCHHas 1
PaBHOMEPHAs CXOAMMOCTb MOCIIEI0BATEILHOCTEH U PSIOB.

10.2. Kpurepuii Komm paBHOMEPHOR CXOAUMOCTH MOCIEN0BATETBHOCTH U
psaa. HeoOxoaumoe yciaoBre paBHOMEPHOM cxoaumMocTh psaa. [TpusHak
Beiiepmrpacca paBHOMEPHOM ¢X0MMOCTH (PYHKIIMOHATIBHOTO psifa.

10.3. Teopema 0 HEMPEPBIBHOCTH CYMMBI (PEACIBbHON (PYHKIIMN) PABHOMEPHO
cxoasuierocs psaa (PyHKIMOHATBHON NOCAE0BATEIBHOCTH).

10.4. Teopema 00 HHTErPUPYEMOCTH CYMMBI (IPEAEITBHON (PYHKLIVH )
PABHOMEPHO CXOsIIErocs Ha [a,B] psaa (QyHKIMOHATBHOM
NOCTIEA0BATENBHOCTH).

10.5. Teopema o mudpdepeHuMpyeMOCTH CYMMBI (MPEACTBEHON QyHKIIAN )
cxoasuierocs Ha [a,B] paaa (pyHKIMOHAIBHON MOCIIEI0BATETBHOCTH ).

10.6. Crenennsie psabl. [lepBas Teopema Adens. Paguyc n uHTepBan
CXOAMMOCTH CTEMEHHOTO psaa. Teopema 0 paauyce CXOJUMOCTH CTENEHHOTO
psaa. GopMyInbl AJTsE BBIYACICHHUS PAaNyCca CXOAUMOCTH CTENEHHOTO psja.

10.7. Bropas Teopema Abens.



10.8. ®yHKUHMs, AaHATTUTHYECKAS B TOUYKE. ENMHCTBEHHOCTh NPEACTABICHUS
AHAJIMTUYECKON B TOUKE (PYHKIIMM CTEMICHHBIM PAIOM. Teopema 0 OYWICHHOM
TP PEPEHIMPOBAHUHA UHTETPUPOBAHUY CTEIIEHHOTO PAIA.

10.9. Paasl Teitnopa u Maknopena. HeoOxoauMoe 1 10CTaTOYHOE YCIOBUE
PA3NOKUMOCTH (YHKIMH B CTENEHHON psia. [IprMep OECKOHEUHO
P pepeHInpyeMOil PYHKIMH, HE SBISAIOMICHCS aHATUTHYECKOH. Pa3noskeHne B
psia MaknopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKLIWNA.

Tperuii cemectp

1. OynKyuu HECKOIbKUX NEPEMEHHbIX.

1.1. ITpenen mocneaoBarenbHOCTH TOUEK pocTpancTea R. Jlemma o
CXOAMMOCTH TMOCJIEIOBATEIbHOCTH TOUEK B MpocTpaHcTee R. Jlemma o
(yHIaMEHTAIbHOM MOCIIEI0BATENLHOCTH, KpuTepuid Komm cxonqumoctu
MOCJIEI0OBATENBHOCTH TOUEK MpocTpancTBa R. Teopema bolibiiano —
Beiiepiurpacca.

1.2 Tlpenen pyHKIMM N IEPEMEHHBIX B TOUKE 1O [ 'eitHe 1 mo Komw;
SKBUBAJICHTHOCTh 3THX ONPEACIICHUH. Apu(pMETHYECKIE ONIEPALIAN HAN
(YHKIMAMY, AIMEIOIIUME Npeaell. BeCKOHEYHO Malible (PYHKIIMH N TEPEMEHHBIX.

1.3. Kpurepnii Komm cymectBoBanus npeaena GyHKIUU N MEPEMEHHBIX B
TOUKE.

1.4. TToBTOpHBIE Ipeaensl. Teopema 0 CyIeCTBOBAHUN TTOBTOPHOTO IIPEAEa.

1.5. HenmpepbIBHOCTH (PYHKIIMM HECKOJIBKHX MEPEMEHHBIX B TOUKE.
ApudpmMeTHUECKHE OTIEpallii Ha/l HENPEPBIBHBIMU (QYHKIMSAMHU. HenmpepbIBHOCTH
CJIO>KHOH (DYHKIIVH.

1.6. Teopema 00 yCTOMYMBOCTH 3HAKA HEMPEPHIBHOMN B TOUKE (DYHKIIVH.
Teopema 0 MPOXOKACHUU HEMPEPBIBHON (PYHKIMEH Yepe3 T000€ MPOMEKYTOUHOE
3HAYCHHUE.

1.7. IlepBas Teopema Beiiepmrpacca (00 orpaHU4eHHOCTH (PyHKIWH,
HENPEPBIBHON HA KOMITAKTE).

1.8. Bropas teopema Beliepmrpacca (0 JOCTHKEHUN HEMTPEPBIBHOM Ha
KOMNAaKTe (YHKIUEH CBOUX TOYHBIX TPAHEH ).

1.9. PaBHOMEpHAsI HEMPEPBIBHOCTH (DYHKIIMU HECKOJIBKHAX TEPEMEHHBIX.
Teopema KanTtopa 0 paBHOMEPHOH HEMPEPBIBHOCTH (PYHKIIMU, HEPEPBIBHOM Ha
KOMIIAKTE.

1.10. YactHsle mpon3Boansie. JnddepeHmpyemMocTs GyHKIUN HECKOIbKUAX
NEPEMEHHBIX. TeopeMa 0 CylIeCTBOBAHUN YACTHBIX TPOU3BOIHBIX
IMPPEPEHIMPYEMOi B TOUKE PYHKLIHH.

1.11. HenpepsiBHOCTE 1 PepeHImpyeMoii B TOUKe PyHKIKH. JloCTaTOYHOE
ycnoBue nudpdepenuupyemoctu GpyHkuuu B Touke. Jnddepenuman pynkumuum
HECKOJIBKMX MEPEMEHHBIX.

1.12. InddepenumpoBanne cinoxHoi GyHKIUU. OQHOPOIHBIE (PYHKIAN
crenenu p. Teopema Ditniepa 00 0qHOPOAHBIX (YHKIUSAX. MTHBAPMAHTHOCTH
(dbop™mbl IEpBOTO TUPPepeHIrana.

1.13. IIpon3sBoaHas o HanpasyieHuto. [ paaueHT. Teopema 0 MpOU3BOIHON
()YHKLMH 110 HAITPABICHUIO TPAJUEHTA.



1.14. YacTHbIE€ TPOU3BOAHBIE BBICIIMX MOPSIAKOB. JJOCTATOUHOE YCIOBUE
PABEHCTBA CMEIIAHHBIX MPOU3BOIHBIX (ClTydail (PYHKIUHU JIBYX MEPEMEHHBIX U
ciydail pyHKIUM N nEpeMEHHBIX ). JnddepeHnmanbl BBICIIMX TOPSIKOB.

1.15. ®opmyna Teitmopa ¢ ocTaTouHbIM wjieHOM B (hopme Jlarpanska. @opmyna
Teiinopa ¢ octarouHbM ujiecHOM B popme [leano (63 nokazarenscTea).

1.16. noHsATHE NOKATBLHOTO SKCTpeMyMa. HeoOxoauMoe yCiaoBHE JTOKAJIBHOTO
3KCTPEMYyMA.

1.17. JIocTaTrouHOE YCIOBHE JIOKAITBHOTO SKCTPEMYMA.

1.18. Ycnonslii 3kcTpeMyM. Metoa MHOkuTENEH Jlarpanska, HE0OX0aAMMOE
YCIIOBHE JIOKAJIBHOTO 3KCTPEMYMA.

1.19. JTocTarouHbI€ YCIOBHS JIOKAITBHOTO SKCTPEMYMA.

1.20. KacarenbHas mIOCKOCTh, HOPMAJIBHBINA BEKTOP.

1.21. Ilonarue pyHKIMM, 3a1aHHON HEIBHO. Teopema 0 HeIBHON (DyHKIMU AJIs
ciyvas

a) OJIHOTO YPABHEHUS C IBYMS IEPEMEHHBIMH,
B) OJIHOTO YPAaBHEHHUS € (N+1) mepeMeHHOM.

1.22. HesiBHBIE PyHKIHAU, OMPEACTAEMBIE CUCTEMON (PYHKIIMOHATTbHBIX
ypaBHeHUi. TeopeMa 0 CylieCTBOBAHUN HESBHBIX (DYHKIMI, OPEAECISIEMbBIX
CUCTEMOM ypaBHEHUH (0€3 J0Ka3aTeabCTRA). BRIUMCICHUE YaCTHBIX TPOU3BOIHBIX
(PYHKLMIA, 3aTaHHBIX HESIBHO CUCTEMOW YPABHEHUIA.

1.23. 3aMeHa NEPEMEHHBIX U HESBHO 331AHHBIX (DYHKIIWHA.

2. Kpammnbvle unmezpanol.

2.1. CoOCTBEHHBIE HHTETPAJIbI, 3aBUCSIINAE OT MapaMerpa. Teopema o
HENPEPBIBHOCTH MHTErpajia 1o napamerpy. Teopema o nupdepeHumpyemMocTa
WHTErpajia no napamerpy (mpasusio Jleiiouuia).

2.2. JIpoitnoi unTerpan. Teopema 00 MHTETPUPYEMOCTH HEMPEPBIBHON
(yHKIMH IBYX NEPEMEHHBIX (0€3 moka3arenbeTBa). CBOHCTBA ABOHHOTO
uHTerpaia. Teopema 0 CpeaHeEM.

2.3. IIpuBeneHne NIBOMHOIO MHTErPaja K MOBTOPHOMY

a) ciyyaid mpssMOYToJIbHOM 00J1acTh
0) caydail mpoU3BOJILHOM 00J1acTH

2.4. JIBOWHOM MHTErpas B NOJSAPHBIX KOOPAMHATAX

2.5. 3aMeHa NEPEMEHHBIX B IBOWHOM MHTErpaje

2.6. 'eOMETPUYECKUE TPUITOKEHHS IBOWHBIX UHTETPAJIOB:

a) BBIYMCIICHUE TUTOIIAEH
0) BeIUKCIEHHE 00OBEMOB
B) BBIUMCIICHHUE TUIONIAACH TOBEPXHOCTEN

2.7. Tpoiinoit uaterpain. [lepexon k mOBTOpHOMY HHTErpay (0e3
JI0Ka3aTeNIbCTRA). 3aMEeHA MEPEMEHHBIX (0€3 JOKA3aTebCTRA), IMIUHAPAYECKAS U
cepudeckas CUCTEMbI KOOPJUHAT.

2.8. KpuBONMHEHHBIA MHTErpAT 1-r0 poaa; ero CBOMCTBA.

2.9. KpuBONMHEHHBIA UHTErPAIT 2-T0 POAA; €T0 CBOMCTBA.

2.10. ®opmyna ['puna. BerarcieHue miomaaci ¢ moMOUBI0 KPUBOJTUHEHHBIX
WHTETPAJIOB.



2.11. He3aBUCHMOCTb KPUBOJMHEHHOTO UHTETPaia OT IyTH HHTETPUPOBAHHSI.
2.12. TloBepxHOCTHBIE MHTErpaibl 1-r0 U 2-1o pona. Teopema ["aycca —

Octporpanackoro (6€3 10Ka3areabCTRA).
3. Paowl @ypoe.

3.1. OproronaneHas TpuroHoMmerpuueckas cucrema. Psaa ®Oypoe s
a0COJIFOTHO UHTETPUPYEMOH Ha [a,b] hyHKUMKM; psinx Dypre As YETHOM 1
HEYETHON QpyHKImU. Psan Oypbe B cyyae NpOU3BOJIBHOTO UHTEPBAIA.

3.2. CxommumocTs pana Oypbe 1ist KyCOUHO-TTIAAKOH PyHKIMK.

3.3. HepaBeHcTBO beccernst.
3.4, Tlpuznak [{unu (0€3 moKa3aTe/IbCTRA).

3.5. CxommuMocTh paaoB Dypbe Wi PyHKUMH, YIOBIECTBOPSIOMIMX YCIOBHIO

[I'enbaepa.

3.6. [IpubnmxeHre HENPEPHIBHBIX (PYHKIMHA TPUTOHOMETPUUYECKUMU U

anreOpanyeCKuMu MHOTOUJICHAMM.

3.7. MunumanbHoe cBOHCTBO KO3 puimenToB Oypre. PaBencTro [apcerans.
[TounenHoe M@ PepeHUNPOBAHAE U UHTETPUPOBAHKE PSAOB Dyphe.

III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YueOHast mporpamma — Bun zanstust
HaMMEHOBAaHUE PA3JIENIOB U TEM

OO0pasoBaresbHbIe
TEXHOJIOI'NU

Ilepeotii cemecmp

1. Beegenue B anaian3 1.1 — 1.7 Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxeHue
TEOPETHUECKOTO MaTepHaa.

2. Perwuenue 3agau.

2. Ilpenen nocnenoBaTenbHOCTH | JIeKLUu, IpakTUYECKUE

1. U3noxxeHue

21-26 3aHATUA TEOPETUUECKOrO MaTEPHAIIA.
2. Pewenue 3anau.
3. Ilpenen pynxmum 3.1 —3.5 Jlexuun, npakTudeckue 1. U3noxeHue
3aHATHSA TEOPETUYECKOr0 MaTepuaa.

2. Pewnenue 3agau.

4. HenpepbiHocTh QyHKIMN 4.1 | Jlekiuu, mpakTHYeCKUe
-4.13 3aHATUA

1. U3noxxeHue
TEOPETHUECKOTO MaTepHaa.

2. Perluenue 3agau.




5. IlpoussonHas u
middepenmman 5.1 — 5.14

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

Bmopoii cemecmp

1 .IlponssonHas u
maddepermman 5.15 - 5.21

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxeHue
TEOPETUUECKOTO MaTepHaa.

2. Pewuenue 3agau.

2. HeonpeneneHHblil HHTErpal
6.1-65

Jlekuuu, npakTuyeckue
3QHATUS

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

3. Onpenenensblii uaTerpan 7.1
-7.11

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxeHue
TEOPETHUECKOTO MaTepHaa.

2. Perluenue 3agau.

4. HecoOCTBEHHBIE HHTEIPAIIBI
81-85

Jlekuuu, npakTuyeckue
3QHSATUSA

1. U3noxxeHue
TEOPETUUECKOTO MaTepHaa.

2. Pewuenue 3agau.

5. Uncnossble panp: 9.1 — 9.4

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

6. @yHKLHOHAJIbHBIE
MOCJEA0BATENbHOCTH U PALIbI
10.1-10.9

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxkenue
TEOPETHUECKOTO MaTepHaa.

2. Perwuenue 3agau.

Tpemuii cemecmp

1. ®yHKIMHU HECKOJBKUX
nepeMeHHbix 1.1 —1.23

Jlekuuu, npakTuyeckue
3QHATUS

1. U3noxxkenue
TEOPETHUECKOTO MaTepHaa.

2. Pewnenue 3agau.

2. Kparnele unrerpainsr 2.1 —
2.12

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxkeHue
TEOPETHUECKOTO MaTepHaa.

2. Pewnenue 3agau.

[TpenonaBanue y4eOHOM TMCUUIUIMHBI CTPOUTCS HA COYECTAHUH JICKLHA,
NPAKTUYECKUAX 3aHATUI W PA3IMYHBIX (POPM CaMOCTOSATENBHON pabOThl CTYICHTOB.

B nponccce OCBOCHUA JUCHUILIIMHBI UCITIOJIB3YIOTCA CIICAYIOIIUC O6pa30BaTeHBHBIe
TCXHOJIOTHH, CIOCOOBI U MCTOABI (I)OpMI/IpOBaHI/IH KOMIICTCHIIHM: TPaauIIMOHHBIC




JIEKLIMH, TPAKTAYECKUAE 3aHATUS B UHTEPAKTUBHOM PEKUME, BBINIOJTHEHUE
WHAMBHAYAJIbHBIX 33/JaHUi B paMKaX CaMOCTOSITENIbHON paOOTHI.

JIMCUHMITIMHA MTPEAYCMATPUBACT BBINIOTHEHUE KOHTPOJIBHBIX PaboT, MUCbMEHHBIX
JOMAITHUX 3aJaHUH, paCUETHO-TPAPHUECKAX U KYPCOBBIX padoT.

IV. Oneno4nbie MaTepuaabl ISl NPOBEACHUS TEKYLIeH 1
MPOMEKYTOYHOM aTTECTAUN

Texywasa ammecmayus
Tunosrle 3a1aHus;
3ananwne 1.

1). lokazatrb, 4to 1° +3° +5° + . +(2n—1)’ =n*(2n* -1).

23 2
X X

8
2). lllectoii uneH pa3noKeHus { + x”g’“j paBen 5600. Haiitu x.

3). Jlokazatb, 9T0 (ANB)x(CND)=(AxCYN(Bx D).
4). Jlokazartb, 4to Ui 1000 GyHKIMH f BEPHO f(AUB)= f(AU f(B).
5). Haiitu

. : ' n n . n
a) lim n szln(n) 6) lim 2" +3 B) fim 99.2 ‘
n—> n°o+1 nowo Q7 _ 37 n—>0 n
3amanue 2.

1). ITonw3ysce paznoxkeHneM no popmyne MakiiopeHa, HaiTH

lim l_(cos3x)sinx ‘

x—0 X

2). IocTponTh rpaduK GYHKIHH y =+/x> +x+1++x> —x+1.

. dx
3). Haiitn I:IHm.

2
4). Haittu 1 :ICOS al

sin 4x
5). BriBeCTH PEKYPPEHTHY IO (bOpMyJIy JUTSL BBIYMCIICHUS HHTETpajia

1= d (n>2).

cos” x

3ananune 3.

1). Haiitu lirnlimbu(x,y) 51 hmbhm u(x,y), ecmm u(x,y)=log (x+y), a=1, b=0.
y—b x—a

x—a y—>



X+
2). TTokasatk, 4TO IPU x —> 0,y — 0 GYHKIHL z =2 MOXKET CTPEMHTbC K

ar0doMy npeaeny. [pu kakom NpuOIMKEHUH TOYKH (x, y) K TOUKE (0,0) lim z =3,
imz=2,mz=1, imz=-2 ?
3). Haiitu dz,ecnu z= f(u,v), TO€ u=In(x*—y?), v=1x)".
4). Beraucnuth npuOImkeHHo  (1,02)% - (2,03)°.

9 X
5). Haiitu yron Mexay rpagueHTaMu QyHKIMA [ = ————— B TOYKaX
X +y 4z

A(1;2;2) m B(-3;1;0).
6). Haiitn npou3BoaHyro pyHkumu f = zy’z® B Touke M(3;2;1) mo
HaIpaBJIeHUIO BekTopa MN , rae N(7.5;1).

Cnoco0 npoBEACHUS — MUCbMEHHBIN.
Kpurepnuu onieHuBaHUs:
3anava pelieHa NoJHOCTBIO - 5 OaIoB,;

3ajaua CONECPKUT HETOYHOCTH U HE3HAUUTEIIbHBIE OITMOKY - 4 Oanna;

Pemenne cogepxut rpyosie omuoOku - 2 danna.

IIpomedicymounuiii KOHmMpOIb

OIIK-1 CnocoOeH npuMEHATh (PyHIaMEHTAIBHBIE 3HAHUS, TOJIyYCHHBIE B 001aCTH
MaTEMaTHYECKUAX U (WJIH ) ECTECTBEHHBIX HAYK, H UCIOJI30BATh UX B
npO(ECCUOHATIBHON ACATEIEHOCTH

OIIK-1.1 Obnagaet 6a30BbIMU 3HAHUSIMH, IOJTYYEHHBIMU B 00JIACTH
MaTEMATHYECKUX U (WJIA ) ECTECTBEHHBIX HAYK

Tunosrle 3a1aHms;

3ananune 1.

1. Ilpenen uncnoBoil MOCIEAOBATEIBHOCTH.
2. llepBoe u BTOpOE mpaBuio Jlonurans.
3. Jlokazatb Teopemy Jlarpanxa ((popmysa KOHCUHBIX MPUPALLEHU ).

3ananune 2.

1. IlepBooOpazHasi u HeonpeacneHHbId WHTerpas. (OCHOBHBIE CBOMCTBA

HEOIPEAETICHHOIO UHTETpaIa.
2. OnpenencHuplii nHTErpasl PumMana. CBoiicTBa ONPEAEIEHHOIO HHTETpaa.



3. Jokazate npusHaku [lanambepa n Komm ¢xoImmMocTr YMCI0BOro psija.

3ananune 3.

1. Tlonatne ycnoBHOrO B3Kkcrpemyma. Meron MHoxuteneir Jlarpanka,
HEOOXOIMMOE YCIOBHE YCIOBHOTO SKCTPEMYMA.

2. JlBoiiHOM unTerpan. CBORCTBA ABOIMHOIO MHTETpaa.

3. JHokazate ¢popmyny ['puna.

Cnocob npoBeACHUS — YCTHBINA.
Kputepun oneHuBanus:

Bormnpoc u3103keH noJHOCTHIO — 12 6aios;

OTBeT HA BONPOC COACPKUT HECYHIECTBEHHBIE HETOUHOCTH - 10 Oanios;

OTBET HA BOMTPOC COAEPKUT rpyObie OmmMOKH - 4 Oasna.

OIIK-1.2. Pemaer cranmaptHble TPO(ECCHOHATBHBIC 33a4d C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIICMHXCHEPHBIX 3HAHWM, METOAOB MAaTeMAaTHYECKOTO
aHaIu3a U MOJEITUPOBAHUS.

Tunosrlie 3a1aHu;

3ananue 1.
1. Haiitu miowmaaes Gurypsl, 3aKI0YCHHON MEK Ty napadoiaMu

2
X

y=4x°, y= U IPSAMON  y =2,

2. Onpenenuts 00J1aCTh CXOAMMOCTH (PYHKIIMOHAJILHOTO Psiia

Z“’: n X !
“p+1\2x+1)

3ananne 2.

1. Haittu ey nuHuA  y(x) = I\/cos 2tdt, 0<x< % :
0

cosSnx

2. Haiitn 06;1acTh CXOMMMOCTH pafa .
n=1 NN

. UccnenoBaTe Ha aOCOMIOTHYIO

CXOJHUMOCTB.

OI1K-1.3 Brnageer HaBBIKAMM TEOPETUYECKOTO M SKCIIEPUMEHTAIIBHOTO
UCCIIEA0BaHUs O0OBEKTOB MPOPECCUOHATIBHOM ACITEIEHOCTH









p—

p—

BEJIOMOCTH y4eTa ycneBaeMocTu «lIpeMuanbHbie Oaibl» MOXKET ObITh
n00aBieHo 27 0alioB W BBICTABJICHA SK3AMEHALMOHHAS OLICHKA «OTIMYHOY». B
KAKUX-JIMOO WHBIX Cydasx J00aBICHUE MPEMHUAIBHBIX OaIOB HE JOMYCKACTCS.

OOyuatomuiics, HaOpaBiuid 10 39 0a/IJIOB BKIIFOUUTEIBHO, CIAET DK3aMEH.

Pacnipenenenuie GaiyioB Mo MOAYJSM YCTAHABIIMBACTCS MPEMOAABATENEM U
MOKET KOPPEKTHUPOBATHCS.

Tema 1. Beeoenue 6 ananus3.
[Ipakxmuuecxoe 3ansmue 1.
Meroa maremMaTtuueckoi MHAYKUKMKA. bruHOM HbroTOHA.
Pelenue 3a1ay Ha METOJT MAaTEMATHYECKONH MHAYKIIMU U OMHOM HBIOTOHA.
Mertoanueckne peKOMEHIAINH.
1. IloBTOpUTH BEIBOA (hopMysbl OGMHOMA HeIOTOHA.
2.BBINOTHUTE 3a/1aHUs Ha CAMOCTOSTENIbHYI0 padoTy MO METOAY
MATEMATUYECKOW HHAYKIUH.

IIpakxmuyeckoe 3ausamus 2.
MmuoxecTBa. Onepanyu HaJi MHOKECTBAMH. [[€KapTOBO MPOU3BEICHHUE.
OKBHUBAJIEHTHOCTH MHOYKECTB.
Pemenue 3amau no reme.
MeToauyecKue peKOMEH AL Y.
[TOBTOPUTH OCHOBHBIC MOHSIITUSI TEOPHUU MHOKECTB.
BbINonmHUTE 3aaHisl HA CAMOCTOSITEIBbHYI0 Pa00Ty MO TEOPUX MHOKECTB.

IIpaxmuueckoe 3ansimue 3.
OroOpakenue, PpyHKIUs. CIOPbEKTUBHBIC, UHBCKTUBHBIE,  OMEKTHBHBIC
otoOpaxkenus. OOpaTHoe oToOpakeHue. Cynepno3uins 0TOOPaKEHU,
Pewenue 3amau o teme.
Mertoanueckne peKOMEHIaINH.
Pazo0Opath TeopeTrueckmii MaTepua no TeMe.
BhIMonHUTE 3a7aHusl HA CAMOCTOSITENIbHYI0 Pa0d0Ty MO OTOOPAKCHUSIM.,

llpaxmuueckoe 3ansamue 4.

BepxHss 1 HIKHASA TPaHHU YACIIOBOIO MHOXKECTBA, UX XapPaKTEPUCTHYECCKUE
CBOMCTBA.

OrpaHu4eHHbIE OTOOPAKEHUS, BEPXHSS U HIKHSISL TPAHU OTOOPAKCHHSI.

[ToHATHE METPUYECKOTO U HOPMUPOBAHHOT'O ITPOCTPAHCTB.

Pewenne 3amau NeNel101 — 102, 106, 108, 116, 381, 383 — 387, B.IL
HemunoBuu «COOPHMK 33724 M YIPAKHEHUH IO MAaTEMATUUYECKOMY aHAIHU3Y».

MetoanuecKue peKOMEH ALK,

. T1oBTOpUTH A0KA3aTENBCTBO TEOPEMBI O CYIIIECTBOBAHUU BEPXHEH (HUXKHEH ) TpaHu

Yy OFPaHUYECHHOTO CBEPXY (CHU3Y ) YUCIIOBOTO MHOXKECTBA.



2. IlpuBecTn MpUMEPHI 3AMKHYTBHIX U OTKPBITBIX IIAPOB B PA3HBIX METPUUYECCKUX

3.

[E—

N =

IPOCTPAHCTBAX.
BbINONMHUTE 3a7]aHKs HA CAMOCTOSITENBHYI0 PAa0OTY MO TEME.

Tema 2. Ilpeoen nocneoosameibHOCHIUL.

IIpakmuyuecxoe sanamue 1.

[Tpenen mocnenoBaTeIbHOCTH B METPUYECKOM IPOCTPAHCTBE.
DyHIaMEHTaIbHAs MTOCJIEA0BATENBHOCTD, IMOJHOE METPUYECKOE MPOCTPAHCTRO.
Kpurepnit Komm ¢XoauMoCTH MOCIIEI0BATEIBHOCTH.

Pemenne 3amau NeNed4 1 -45, 87 — 89, B.I1. Jlemunouu «COOpHUK 3a7a4 U
VIPBKHEHHUHA 110 MATEMATUYECKOMY AHATTA3Y Y.
MeTtoanyecKue peKOMEHIalNH.
[TpopaGoTaTh NEKIMK IO U3YUECHHON TEME.
BBINOMHUTE 3aJaHHE HA CAMOCTOSTENBHY IO paboTy 10 TEME.

[Ipakmuyeckoe 3ansmue 2.

[Tpenen yncnoBO MOCIEAOBATELHOCTH, TEOPEMA O €IMHCTBEHHOCTH
npejiesia YuCJIOBOM NOCAEA0BATEIbHOCTH. beCKOHEUHO Malibie, OECKOHEUYHO
OOJIBIINE MOCAEA0BATEIBHOCTH, MX CBOHCTBA. ApU(PMETHUECKHE CBOMCTRA
CXOAAIIMXCS MOCJIEA0BATEIBHOCTEM.

Pemenne 3amau NeNeS8, 59, 68. 69. 78,79, B.I1 Jlemunouu «COOpHUK
3a7a4 ¥ YIPAKHCHHUN MO0 MATEMATHYECCKOMY AHAJIU3YY.

MetoanuecKue peKOMEH IalkH.
JlokazaTb TEOPEMY O EAMHCTBEHHOCTH MPEENA YACIOBOM MOCIEA0BATEILHOCTH.
JlokazaTe TEOPEMY O CYIICCTBOBAHUM NPEACIIA Y OTPAHUYCHHOW MOHOTOHHOM
MOCIEIOBATEILHOCTH

. BBINONHUTE 3a1aHKE HA CAMOCTOSTENIbHYIO padoTy MO U3YYEHHOH TeME.

[Ipakxmuyeckoe 3ansmue 3.
HacTruuHbIe TPEACIBbl MOCIEA0BATEIIBHOCTEH. BEpXHUNA U HUOXKHUIT TTPEAETIbI
[TOCJIEAOBATEIBHOCTH.
Pemenue 3amau no reme.
Meroauyeckue peKOMEHIAUH.
Jlokazare Teopemy bosbiiano — Beiiepiurpacca 0 CyLIECTBOBAHUMA YaCTHYHOTO
npeaena y OrpaHi4e€HHON YMUCIIOBOM MOCIIEA0BATEIBHOCTH.

. BBIMONHUTE 33aaHKE HA CAMOCTOSTENIbHYIO paboTy MO U3yYEHHOH TeME.

Tema 3. Ilpeoen hynrkuuu.

Ipakxmuyeckue sauamus 1,2.

[Tpenen pynkuuu B Touke no ['eline u mo Kouim; 3KBUBAJIEHTHOCTh 3THX
onpeaeneHuii. OMHOCTOPOHHKE MPEAECTBI B TOUKE. APHPMETHUECKUE ONEPALIH
Haa QpyHkumsaMu, umerommmu npeaen. Kpurepuii Konm cymiecrsoBanus npeaena
()YHKLIMH B TOUKE.
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Pemenme 3amau NeNe402 - 407, 409 — 419, 435 —439, 471 — 480, B.I1L
HemunoBuu «COOPHUK 337a4 M YIPAKHEHUH IO MAaTEMATUUYECKOMY aHAIHU3Y».
MertoanuecKkne peKOMEH IalkH.
1.Jloka3aTe 5KBUBAJICHTHOCTh OMPEACICHUIA peaeaa GYHKIMHA B TOUKE IO
I'eiine 1 o Komm.
2. BBINOJIHUTE 3aJaHUE HA CAMOCTOSTENBHYIO paboTy MO0 U3yUYEHHOM TEME.

Ipakxmuyeckue 3auamus 3, 4.

3aMeuaresbHbIE Mpeaelibl. BeCKOHEUHO Manble U OECKOHEYHO OOJIbIINE
(yHKIMH, TEOPEMBI O HUX. CPaBHEHHE OECKOHEYHO MabIX (PYHKIIHIA.
OKBUBAJIEHTHBIE OCCKOHEUHO Masibie (PyHKIUU. TeopeMa o npeaene CloKHOM
(YHKLMH.

Pemenue 3amau NeNed88, 495, 506, 515, 516, 646 — 651, B.I1. JleMmuagoBuu
«COOPHHUK 337249 ¥ YIPOKHEHUH 110 MAaTEMATHYECKOMY aHAIHU3Y».

MeTroauuecKue peKOMEHAALMH.

JlokazaThk T€OpEMBI 0 OECKOHEUHO MaJIbIX B OECKOHEYHO OOMbIINX (DYHKIMUSX.

. Pa3o0parh 10Ka3aTenbCTBO TEOPEMBI O MPEEINE CIOKHON (PYHKLMY.

BhINonmHUTE 3ajaH1E HA CAMOCTOSATEBHY IO PA0OTY MO U3YUCHHON TEME.
Tema 4. Henpepovignocms hynkyuu.

[Ipaxmuyueckoe s3ansamue 1.

HenpepoiBHOCT (hyHKIIMU B TOUKE. OTHOCTOPOHHSS HENPEPHIBHOCTD.
ApupMETHUECKHE OTIEPALlMU HAJl HENPEPHIBHBIMU (DYHKIUSIMH.
Pemenue 3amau NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. Jlemugopuu
«COOpHHUK 33724 ¥ YIPOKHEHUH IO MATEMATHYECKOMY aHAIM3Y».

MertoanuecKkne peKOMEH IalkH.

1. Jloka3zarb CBOMCTBO YCTOMYMBOCTH 3HAKA HEMPEPBIBHOM B TOUKE
(YHKLHH.

2. Jloka3ate CBOWCTBO JIOKAIBHOW OIPAHUYEHHOCTH HENPEPBIBHOM B TOUKE

(YHKLHH.
3. BBIMOJHUTH 33JaHUE HA CAMOCTOSTENBHYIO padOTy MO U3YYEHHOM TeMe.

IIpaxmuuecxoe 3ansmue 2.
Toukn pa3peiBa QyHKIMHU W UX KIacCH(PHUKALIMSL.
Pemenue 3amau NeNe736 — 738, 741 — 743,745, 747 — 749, B.11. JlemuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHATHU3Y».
MeTonnyecKue peKOMEHIALNN.
JlokazaTh TEOpPEMY O TOUYKAX Pa3pblBa MOHOTOHHOW HA OTPE3KE (PyHKLIMN.

. BBINONHUTE 3a1aHKE HA CAMOCTOSTENIbHYIO padoTy MO U3YYEHHOH TEME.

IIpakmuyuecxoe s3anamue 3.

Teopema 0 paBHOMEPHON HENPEPBIBHOCTH (PYHKIIMK, HEMPEPHIBHON HA
KoMIakTe (0000meHue Teopembl Kanropa).
Peenne 3a1a4 Ha paBHOMEPHYO HENPEPBIBHOCTE.
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MeTonnyeckue peKOMEHAALNH.
JlokazaTh TEOpPEMY O PABHOMEPHON HEMPEPBIBHOCTH (PYHKIIMK, HEMPEPBHIBHOMN HA
OTpPE3KE.
Pazo6park n0Ka3aTebCTBO TEOPEMBI O PABHOMEPHON HEMPEPBIBHOCTH (PYHKLIHAH,
HENPEPBIBHOKM Ha KoMmakTe (0000meHune reopeMbl Kantopa).

. BBINONHUTE 3a1aHKE HAa CAMOCTOSTENIbHY IO padoTy MO U3yYEHHOH TeME.

Tema 5. Ilpouseoonas u oughepenuuan.

IIpaxmuyecroe 3ansmue 1.
[TpousBoaHAas, €€ TEOMETPUUECKUI CMBICT. OTHOCTOPOHHUE MTPOU3BOIHBIE.
[TponsBoaHas cinoxHON U 00paTtHoil pyHkumid. uddepenunpoanne GyHKIUH,

3a1aHHOM mapameTpuiecku. [[pon3BoIHbIE BEICIIMX NOPSAKOB. uddepeHunan
(yHKIMH, TeOMETpAYECKU cMbIch auddepenumana. [IpaBuna BeIYMCICHAS
mipdepenumana. JuddepeHunans BEICIINX MOPIKOB.
Pemenne npumepoB Ha nuddepeHuupoBaHue.
Pewenune 3anay Ha HaxoxkACHUE TUPPEPCHIINATIOB.

MeTonnveckue peKOMEHAALNN.
BelyunTs TaOnuIy TpOM3BOIHBIX.
JlokazaTh yTBEP)KICHUE O HEMPEPBIBHOCTH PyHKIMA, THPPEPEHIUPYEMOIA B
TOUKE.

. BeiBecTn (popMysiel 1yisi MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YaCTHOTO JIBYX

(YHKLIMIA.
BbINonmHUTE 3aaHlE HA CAMOCTOSATENBHYIO PA0OTY MO U3YUCHHON TEME.

Ipaxmuuecroe 3ansmue 2.
ITepBoe 1 BTOpOE NpaBuiio Jlonmurans.
Pemenne 3amau NeNe1361 — 1369, B.I1. JlemunoBuy «COOpHHK 3a/1a4 U
YIPAKHEHUN 110 MATEMATHYECKOMY aHAJIA3Y ).
MeToInYeCKre PEKOMEH AL,

. BBINONHUTE 3a7]aHKE HA CAMOCTOSTENIbHY IO paboTy MO PACKPHITHIO

HEOIPEIECIICHHOCTEN.

IIpaxmuuecxoe 3ansimue 3.
®opmynsl Teitnopa m MakiopeHa ¢ 0cTaTouHbIM WieHOM B opme [leano u B
¢opme Jlarpamxa. PaznoskeHue sneMeHTapHbIX GpyHKImA o Gpopmysie
MaxJiopeHa.
Pemenue 3amau NeNel376, 1378 — 1380, 1384, 1388, 1392, B.I1. lemuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHAIHU3Y».
MeTroanveckue peKOMEHIALNH.

. BBIMONHUTE 3a1aHUE HA CAMOCTOSTENIbHYI0 padoTy MO U3YYEHHOH TEME.

llpaxmuueckoe 3ansamue 4.



[ToHsiTHE TOKAJIBHOTO 3KCTpeMyMa. BeinykinocTs rpaduka GpyHkuun. Touku
neperuda rpaduika GyHkuuu. AcuMntoThl rpaduka pynkiuu. Heodxoaumoe u
JOCTAaTOYHOE YCIOBUE CYIIECTBOBAHUS HAKIIOHHON aCUMIITOTHI.

Uccnenopanue GyHKIMH ¢ TOMOLIBIO TAPPEPEHIIMATBHOTO UCUUCIICHHMS.
MeTonnyeckiue peKOMEHTALINN.

JlokazaTh HEOOXOAMMOE M JOCTATOYHOE YCIIOBHE CYIIECTBOBAHMS HAKIIOHHOM

ACUMMTOTHIL.

. BBIMOMHUTE 3ajaHKE HA CAMOCTOATENBbHY IO pa0OTy MO U3YUYEHHOM TEME.

TpeGoBaHus K PEHTHHI-KOHTPOJIIO

B TedyeHne cemecTpa KOHTPOJb 3HAHWNA OCYIIECTBISETCS B ABa dTana (2
MOJIYJIS), B KOHLE CEMECTPA MPOBOIUTCS SK3aMeEH. MaKkCUMaIbHO BO3MOXKHBIN Oasu
3a TUCHUIIMHY paBeH 100, MakCUMATbHOE KOJTMYECTBO OAJIJIOB 3a KK bl MOTYJTb
paBHO 30, 3a 3x3ameH — 40.

IlepBLlii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Coaep:xkaHue caMOCTOATEIbHOI padoThI
1. PemeHue 3ana4 Ha METOJ MAaTEMATUUYECKOM MHAYKIIMKU 1 OMHOM HbroTOHA.
2. OBnaneHue OCHOBHBIMU NOHITHSIMH TEOPUN MHOKECTB.
3. OByaicHUE MOHATUEM MPEEIIA OCIEA0BATENBHOCTH; PELICHHE OCHOBHBIX
TUIOB 334249 TEOPHH MOCJIEI0BATEILHOCTEH.
4.0OBnaseHue NoHATHEM Npeaena (yHKuuu. Beraucienne npeaenos GyHKIui.
5.HenpepbIBHOCTH (PyHKIMW; UCCIIEA0BaHUE (DYHKIMI HA HEMPEPBIBHOCTb.
6.OCBOECHHE OCHOBHBIX CMIOCOO0OB M MPUEMOB HAXOKIEHUS POU3BOAHBIX
GbyHkuumi. Penenune 3aga4y Ha NpUMEHEHUE TPOU3BOAHON 1 qudpepeHnmana
(YHKLHH.
DopmMbI IPOBEACHUSI CAMOCTOATEILHOI paGoThI:
- TIOMAIIHUE 3aAaHnsl (M3YUCHUE JTUTEPATYPBI IO TEMaM, PELICHAE TPUMEPOB U
3a/1a4);
- HanKucaHue pedeparos;
- BeInoJHeHue PIP;
- MOATOTOBKA K KOHTPOJIbHBIM padoTaM;
- MOATOTOBKA K SK3aMEHY.
DopMbI KOHTPOJISI CAMOCTOSTE/IbHOI padoThI:
- MPOBEPKA U COOECENOBAHUE MO PE3YJIbTATAM BBITOJHEHUS JOMALIHUX PadoT;
- MPOBEICHUE W MPOBEPKA KOHTPOJBHBIX PadoT;
- 00cyxneHue pedeparos;
- MPOBEPKA U 00CYKACHHUE pacyETHO-rpaduiecKkux padoT;
- PUEM 3K3aMEHOB.
TunoBble BApHAHTHI PyOesKHBIX KOHTPOJIBLHBIX padoT
Bapuanm 1.
1). Jlokazarp, 4to 1° +3*> +5° + .+ (2n—1)°’ =n*(2n° -1).
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2). HlecToli usieH pa3ioKeHHs (
X X

8
+x21ng paBen 5600. Haiitu x.

3). Jlokazatb, 9T0 (ANB)x(CND)=(AxC)N(Bx D).
4). Jlokazatb, 4To Uit 1000 GyHKIMH f BEPHO f(AUB)= f(AU f(B).
5). Haiitu

. - sin( »! .21 +37 . 99.2"
a) fm S0 &) lim = B)Im .
et 4] now 0 3" el

Bapuanm 2.

1). CpopmypoBaTh ¢ TOMOLIBIO HEPABEHCTB YTBEPXKIACHHE lim ~f(x)=c0.

2). Haittu
a) lim [ 2x+2 N 2x—4 ]
>l x7=5x+4 3(x°—-3x+2)
6) lim sin x”)
x>0 (sin x)” '
3). Ilycth f(x), g(x) - HEMPEPBIBHBI B TOUKE x,. JlOKa3aTh, 4TO f(x)- g(x) -
HENPEPHIBHA B TOUKE X, .

4). C noMouibio “& 357 — pacCy>KIEHUI 10Ka3aTh HENPEPHIBHOCTL ()YHKIINH
Jx

5). Haiitn npon3Boanbie (QyHKIMIA
a) y = arccos(sin ” x) 0) y=x"D.

2. IIpoMeKyTOYHAA aTTECTALUSE

Bomnpocel k 3k3amMeny (3umMHss ceccust, 1 Kypc)

1. MuoxkecTtBa. Onepanuu HaJl MHOXKECTBaAMU. [[€KapTOBO MPOU3BEICHHUE.
OtoOpaxkenune, (yHkumsa, oOparHas (QyHKOUS. OKBHBAJICHTHOCTb MHOKECTB.
CUeTHBIE MHOKECTBA, UX CBOMCTBA. CUETHOCTh MHOKECTBA PAMOHATIBHBIX YU CETT.
Hecuetnocte MHOXecTBa TO4Yek wuHTepBaia (0,1). MHOXKECTBO MOIIHOCTH
KoHTHHYyMa. Teopema Kanropa-bepHuireiina (0e3 mokasarenscrBa). MoOIHOCTb
MHOKECTBA BCEX MOJMHOKECTB HEMYCTOIO MHOKECTBA (0€3 J0KA3aTENbCTBA).

2. BemiecTBeHHbIE uHMCNa, ACCATUYHAS 3aMUCh BELIECTBEHHOIO YHCIIA,
OCHOBHBIC CBOMCTBA BEUICCTBEHHBIX 4YHCEN. AKCHMOMAa ApXHMMeENa, CBOWCTBO
HEMPEPBIBHOCTH.

3. BepXHHE U HUKHHAE TPAHU YUCIIOBBIX MHOKECTB, MX XapPaKTEPUCTHUECKUE
cBoiicTBa. Teopema O CyIIECTBOBAHWM TOYHOH BEPXHEH (HWXKHEH) TpaHu y
OTPAHMYEHHOIO CBEPXY (CHHM3Y) YMCIOBOIO MHOXeCTBA. OrpaHu4cHHBIE
0TOOpaKCHUsI, BEPXHUE U HIYKHUE TPAHU OTOOPAKECHUS.

4. TloHsatue pacCcTosiHUS, METPUYECKOE MPOCTPAHCTBO. BekTopHOE
MPOCTPAHCTBO, HOPMA, HOPMUPOBAHHOEC MPOCTPAHCTBO. 3aMKHYTBIA, OTKPBITHIA
1ap B METPUYECKOM MPOCTPAHCTBE, TPUMEPHI.



5. IlonsaTe mpenena nmociet0BaTENIbHOCTH B METPUYECKOM MPOCTPAHCTBE.
DyHIaMEHTaIbHAs MTOCJIEN0BATENBHOCTD, MMOJHOE METPUYECKOE MPOCTPAHCTRO.

6. Ilpenen 4yMCNOBOM MOCIEAOBATENBHOCTH, TEOPEMA O €AMHCTBEHHOCTH
npeena  YUCIOBOM MOCIEAOBATEIbHOCTH. bBECKOHEUHO Masble, OCECKOHEYHO
OONbIIME TOCIEAOBATEILHOCTH, WX CBOWCTBA. ApU(PMETHUYECKHE CBOMCTBA
CXOIAIMXCS IMOCIEA0BATENBHOCTEM.

7. llpenenbHblii TEpex0ol B HEPABEHCTBax. lTeopeMa O CyLIECTBOBAHUU
Npezesia y OrpaHiYEHHOM MOHOTOHHOM MOCJIEI0BATENBHOCTH. YKCIO “e”.

8. Teopema bosbmano - Beliepmrpacca O CylmIeCTBOBAHMM YaCTUYHOIO
npenesia y OrpaHuuYeHHON YKCIIOBOM MOCIEA0BATEILHOCTA. BEepXHUl M HUXKHUMN
npenensl. Kpurepuit Komm ¢XoauMOoCTH MOCIe10BaTENbHOCTH.

9. Ilpenen ¢pyHknum B Touke no ['eiftHe u mo Komu;, SKBUBAJIEHTHOCTh ATUX
onpeaencHuii. OMHOCTOPOHHUE MPEAETBI B TOUKE. ApU(PMETHUECKUE OTIEPALIMN HAJ
(YHKIMAMH, AMEIOIIUMU TPEICIT.

10. Kpurepnii Komu cymiectBoBanus npeaena PyHKIANA B TOUKE.

11. 3ameyarenbHbIC TPEEIHI.

12. BeckoHEeUHO Masble U OECKOHEYHO OOoJbIIMe (PYHKIMU, TEOPEMBI O HUX.
CpaBHEeHHE OECKOHEYHO MalbiX (DYHKIMH. DKBUBAICHTHbIE OCCKOHEYHO Mallble
(YHKLHH.

13. Teopema o npeaene CIoKHOW PyHKIIHH.

14. HenpepblBHOCTh (YHKIMH B TOUKE. OOHOCTOPOHHSISI HEMPEPBHIBHOCTS.
ApupMETHUECKHE ONEpalMd  Hal HenpepeiBHBIMU  (pyHKumsMu. CBolcTBa
YCTOHYMBOCTM 3HAKA HENPEPHIBHOW B TOUKe (yHKUMH. CBOWCTBO JIOKATBHOMN
OTPAaHUYEHHOCTH HENPEephIBHOH (yHKIMM . HenmpepelBHOCTH 3IEMEHTAPHBIX
(YHKLIMIA.

15.Toukn paspeiBa QyHkuMM M MX Kiaccupukaums. Teopema O TOUKax
pa3pbiBa MOHOTOHHOM HA OTPE3Ke (PYHKIIHH.

16. Ileppas Teopema Komm (0 mpoxoskaeHur PyHKIMT Yepe3 HOJIb TPA CMEHE
3HAKOB).

17. Bropas teopema Komm (0 MpOMEXYTOYHOM 3HAUYEHWUW HEMPEPBIBHOM
(YHKLVHN).

18. IlepBas Teopema Beliepmitpacca (00 OrpaHUYEHHOCTH HEMPEPHIBHON Ha
OTpe3Ke PyHKLHN).

19. Bropas teopema Beliepiirpacca (0 JTOCTKCHHM BEPXHEH W HWXKHEH
I'PaHu HEMPEPBIBHOM HA OTPE3KE (PYHKIMEH ).

20 PaBHOmepHas HenpepblBHOCTh. Teopema KaHTopa 0 paBHOMEpPHOM
HENPEPBIBHOCTH (PYHKIMH, HENPEPBIBHON HA OTPE3KE.

21. CBoiicTBa OTKPBITBIX U 3aMKHYTBIX MHOKECTB. KOMITaKT.

22. Jlemma bopens 0O KOHEYHOM [MOKPBITUM KOMIIAKTA OTKPBITBIMH
MHOKECTBAMHU. DKBUBAJIEHTHOCTD JABYX ONPEACICHUI KOMIIAKTA.

23. Teopema 0 PAaBHOMEPHOH HEMPEPBIBHOCTH (PYHKLWH, HEMPEPHIBHOW HA
KoMIakTe (0000ueHue Teopembl Kantopa).

24.  TlpowsBojgHas, €€ TE€OMETPUYECKAA CMBICH.  OIHOCTOPOHHHUE
npou3BoAHbIE. HenpepslBHOCTE  (QyHKUMH, JUp(EPEHIUPYEMOH B  TOUKE.
[Tpon3BoHAsS CYMMBI, POU3BEACHMS U YACTHOTO ABYX (DYHKIIMIA.
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25. llpomsBomHass CHOXHOW W oOpatHOW (QyHkumid. [Ipom3BoaHBIC
aNeMeHTapHblX  QyHkumid.  [IuddepeHumpoBanrie  (QYHKUMH,  3aJaHHOMU
NapaMETPUUECKH.

26. Ilpon3BoaHbIE BEICIIUX MOPAAKOB. Dopmyna Jleitbnuma.

27. udpdepenuman (PyHKOMU, T€OMETPUUYECCKHUI CMBICT AuddepeHnrana.
[TpaBuna BeluKMcnaeHus auddepeHuuana. HMHBapUAHTHOCTH (QOPMBI  NEPBOTO
midpdpepenumana. uddepeHunansl BEICIINX MOPSAKOB.

28. Jlemma J[apOy 0 Bo3pacTaHuy U yObIBAaHUH (PYHKLIMK B TOUKE.

29. Teopema depma 0 JTOKAIBHOM SKCTPEMYME (DYHKIIHH.

30. Teopema Pomist 0 Hyji€ TPOW3BOIHOM.

31. Teopema Jlarpanxka ((popmysia KOHEUHBIX OpupalicHuii). Teopema o
TOYKAX pa3pbiBa MPOM3BOAHON HA HHTEPBAJIE (0€3 T0KA3aTEIbCTRA).

32. Teopema Koum (0600uieHHas (popMysia KOHEUHBIX TPUPALICHU ).

33. IlepBoe u BTOpOE npasuio Jlonuras.

Bropoii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Coaep:xkaHue caMOCTOATEIbHOI padoThI

Pemenne 3anau Ha npumeHenue gpopmyin Telinopa u MakiopeHa.
Hccnenosanue rpadrikoB QYHKIMI W OTBICKAHAE SKCTPEMATIbHBIX 3HAYCHHIA.
HHTEerpupoBaHue pa3inuHbIX KIacCOB (DyHKIUHA.

BrrunciieHue onpeneneHHbIX MHTErPAJIOB; PEIICHUE 3aa4 HA TPUMEHEHUE
OIPEACTIEHHBIX HHTEIPATIOB.

HccenenoBanne HeCOOCTBEHHBIX MHTETPAIIOB HA CXOJAUMOCTb.

Pemrenune 3anau no Teopun PyHKIIMOHAIBHBIX PSI0B (0071aCTh CXOAUMOCTH
(PYHKLIMOHAIBHOTO Psi/ia;, PABHOMEPHAS CXOUMOCTb, CTEIIEHHBIC PSIIbI).
DopMbI IPOBEACHUA CAMOCTOSTE/IBLHOI padoThI:

- TOMAIOHUE 3aAaHus (M3yYCHHE JTUTEPATYPHI IO TEMaM, PELICHHE TPUMEPOB U
3a/1a4);

- HanKucaHue pedeparos;

- MOATOTOBKA K KOHTPOJIbHBIM paboTaM.

DopMBbI KOHTPOJISI CAMOCTOSTEILHOI paGoThI:

- MPOBEPKA U COOECENOBAHUE IO PE3yIbTaTaM BBITOJHEHUS JOMAIIHUX PadoT;
- MPOBEICHUE W MPOBEPKA KOHTPOJBHBIX padoT;

- 00CyKaeHUE pedepaToB.

TunoBbie BApHAHTHI PyOesKHBIX KOHTPOJIbHBIX padoT
Bapuanm 1.
1). ITonw3ysce paznokeHueM no popmyne MakiiopeHa, HaliTH

lim 1—(cos3x) ‘

x—0 X

2). [TocTpouTs TpaduK GYHKIMA y=~/x> +x+1+vx> —x+1.



dx
3). Haiitu 1 = :
I x+x* —x+1

4). Haiitu 1 = ICOS ~ i

sin 4x
5). BeiBecTr peKyppeHTHYO (OPMYJTY ISl BBIYMCIICHUSI MHTETpalia
1= dx (n>2).

COS X

Bapuanm 2.

1). BeluMcnuTh HHTErPAIIBI
dx
a) | ———
'! xvx? =1
g3

2). C HOMOIJ_IBIO onpeneneHHoro WHTErpajia HanTH Ipeaesn

/1+ +/1+ +.. +1+)

0) Ix arcigx dx .

3). Haiitu mutomaab GUrypsl, 3aKI0UeHHON MEXIy mapadojaMu  y = 4x°

U IIpAMOit y = 2.

4). HaliTy JuIMHY JIUHUU  y(x) = I\/ cos2tdt, 0<x< % .
0

5). UcenenoBarh CXOAMMOCTh HHTerpana | N
X +X

Bapuanm 3.
1). HCCHGI[OBaTB Ha CXOAUMOCTE PSALL:
n+1 3-5-7-..-(2n+1) 2 ncos’ n
a C
)Z [nj )2258 -(3n-1) );n3+5

2). OnpeaenuTs 061acTh CXOAMMOCTH (PYHKIMOHAIBHOTO paga » — " [
P +1

cosSnx

3). Haiiti 001acTh CX0IMMOCTH psijia Z
n=1 NN

CXOJUMOCTB.

o0

4). Jloka3aTh paBHOMEPHYIO CXOJAUMOCTh psiaa Zl —,
= 1+n'x

0<x<+0w0.

5). Hanucate pas3nioskeHue B CTENEHHOMN Pl OTHOCUTENBHO X (YHKIUH
X

(1-x)(1-x7)"
2. IIpoMEeKyTOYHAA aTTEeCTALUSE
Bomnpocsl k 3k3aMeny (J1eTHsIs1 ceccust, 1 Kypce)

2

_ X
V=S

2x+lj '

. MUccienoBaTh Ha aOCOMIOTHYIO

1. ®opmynsl Teitnopa n Maknopena ¢ OCTaTOYHBIM 4jieHOM B (popme [leaHo.

2. ®opmyna Teiinopa ¢ 0OCTaTOYHBIM 4WJICHOM B (popme Jlarpansxa.
3. Paznoxenue areMeHTapHbiX GyHkimii mo popmyne MakmopeHa.

4. HeoOx0aumMoe 1 TpH JOCTATOUHBIX YCIOBHS JJOKAJIBHOTO SKCTPEMYyMaA.



5. Beimyknoctes rpaguka (QyHkmmd. J{0CTaTO4HOE YCIIOBME BBIMYKIOCTH
rpaduka QyHKIHN.

6. HeoOxoaumoe 1 Tpu AOCTATOYHBIX YCIIOBUS TOYKH Meperuoa.

7. AcumnTotel rpapuka (pyHkuuu. HeoOxoaumoe M AOCTATOYHOE YCIIOBHE
CYLLECTBOBAHMS HAKIIOHHON ACUMIITOTBI.

8. IlepooOpazHass W HeompeaeacHHbI uHTerpaj. (OCHOBHBIE CBOWCTBA
HEOIPEACIICHHOr0 UHTETpaa. 3aMEHA IIEPEMEHHOM B HEONIPEACIIEHHOM UHTErpaIe.
DopMyJIa UHTETPUPOBAHHUS 110 YACTSIM.

9. Onpenenennelii uHTErpasl Pumana. Hewnterpupyemocts mno Pumany
HEOTPAHUYEHHOM HA OTPE3Ke (PYHKUMH. BEpXHss U HHUXKHSSL HHTETPATBHBIE CYMMBI
HapOy, ux cBoiictBo. OcHOBHas Jiemma JlapOy.

10. HeoOxoauMbIe M TOCTATOYHBIE YCIOBHS MHTEIPUPYEMOCTH (YHKLIMH 10
Pumany. Teopema 00 mHTErpupyemMocTd HenpepelBHOH (yHknuu. Teopema 00
WUHTETPUPYEMOCTH MOHOTOHHOU (PYHKIIHH.

11. CpolicTBa ONPEeAECIEHHOTO UHTErPaa.

12. OueHkM OINpPEACNICHHBIX HWHTETPalioB, HWHTETPUPOBAHME HEPABEHCTBA.
IlepBas popmysia CpeAHErO 3HAYECHUS.

13. UuTerpan ¢ nepeMeHHbIM BEpXHUM nipenenom. [ [pou3Boanas naTerpana mno
NEPEMEHHOMY BepxHemy mnpeneny. @®opmyna Herorona-Jleitbnnna. 3ameHa
NEPEMEHHOM IO 3HAKOM ONPEACIIEHHOT0 HHTErpaiia. [ [paBuiio MHTErpupoOBaHus Mo
4acTsM JUIsl OIIPEACIIEHHOTO UHTErPaa.

14. Ocrarounslii wieH popmynsl Teinopa B MHTErpalibHOM Gopme.

15. HepasenctBo IOHra, HepaBeHcTBa ['enbaepa 1 MUHKOBCKOTO IJisi CYMM H
MHTErPAIIOB.

16. Huterpan Crunteeca. HeoOxoauMoe ¥ AOCTATOYHOE — YCIIOBUE
UHTETpUPYyeMOCTH (QyHKIMK N0 CTuirbecy. OYHKIMHA OTPAHUYEHHON Bapyalliu.
CaoiictBa nHTerpana Ctuirbeca.

17. ITpusioskeHust ONPEACIIEHHOTO UHTETPaa;

- BBIYHCIICHUE IUIOMIANCH: KPUBOJMHEHHOW Tpaneuuu, KPUBOJIMHEHHON
Tpaneuu, KOraa BEPXHss TPaHMLIA 3aaHa B MAPAMETPUYECKOM BUJE, IUIOMIAAb B
MOJIAPHBIX KOOPAMHATAX,

- JUIMHA OyTA KPHUBOW, JUIMHA AYTM KPWUBOH, KOTJa KpUBas 3aJaHa B
NapamMeTPAYECKOM BHJIE, UIMHA TyTH KPUBOW, B IMOISPHBIX KOOPAMHATAX.

18. HecoOCTBEHHBIE MHTErpaIbl MEPBOr0 M BTOpPOro poaa. Kpurepuii Kowm
CXOAMMOCTH HECOOCTBEHHBIX MHTETPaJIoB. AOCONIOTHAS M YCIOBHAs CXOAMMOCTh
HECOOCTBEHHBIX UHTETPAJIOB.

19. Ilpu3HaKku CXOAUMOCTH HECOOCTBEHHBIX MHTErPAIIOB (OOIIMKA M YaCTHBIA
NPU3HAKK CPAaBHEHUS; MpU3HaK Abens-/lupuxiie). 3aMeHa NepeEMEHHOM MO/ 3HAKOM
HECOOCTBEHHOTO WHTErpajia, HMHTETPUPOBAHME MO YaCTAM HECOOCTBEHHOTO
UHTETpaIA.

20. I'maBHOE 3HaYeHWE HECOOCTBEHHOIO MHTErpana. MHTErpupyemMocThb
¢yHkumm mo Koy,

21. UucnoBoi psA, CXOOAMMOCTB M PaCXOJUMOCTb. ['apMOHMYECKHMH psA.
HeoOxomumoe ycnoBHe CXOAMMOCTH psaga. Apu@METHYECKHME JEHCTBUS CO
cxomdmmmucs psagamu. Kpurepuit Ko ¢XoauMoCTH YACIIOBOTO psa.



22. Ilpu3Haku cpaBHEHUs 4YUCIOBBIX PsinoB. Ilpmsnaku /lanamOGepa u Komm
CXOAUMOCTH PsAJA.

23. AOCOJTIOTHAs U YCIIOBHASL CXOAUMOCTB psijia. [lepeMecTuTeNbHbIN 3aK0H AJist
abconmoTHO cxomsuierocss pana (06e3 pokazarenbcrBa). [lpm3nak JleiOHuna
CXOJMMOCTH 3HaKouepeayrolerocs psaaa. [ Ipusnak Jlupuxie (0e3 10Ka3areabCTBa).
[Tpusnak AbGens.

24. OYHKIMOHANBHBIE TMOCIEAOBATENBHOCTH W psabl. [loToueuHas wu
PaBHOMEPHAs CXOAMMOCTb MOCIIEI0BATEILHOCTEH U PSIOB.

25. Kpurepuii Ko paBHOMEPHOR CXOAMMOCTH MOCIEA0BATEIBHOCTH U PsiIA.
Heobxommoe ycnoBre paBHOMEpHOM cxoaumocTt psaa. [Ipusnak Beliepmirpacca
PABHOMEPHOM CXOAMMOCTH (PYHKIIMOHATBHOIO Psa.

26. Teopema 0 HEMPEPBIBHOCTH CYMMBI (IIPEACIBHON (PYHKIIMN) PABHOMEPHO
cxoasuierocs psaaa (PyHKIMOHATBHON MOCAE0BATENBHOCTH ).

27. Teopema 00 MHTETPUPYEMOCTH CYMMBI (ITPEAEIBHON (PYyHKIIMN ) PABHOMEPHO
CXOJSIIIETOCS HA OTPE3KE psaaa (PyHKIIMOHAILHON MOCIEA0BATEIBHOCTH ).

28. Teopema o muddepeHIMPYEMOCTH CyMMBI (MPEACABHON (PYHKIIHN)
CXOJSIIIETOCS HA OTPE3KE psiaa (PyHKIMOHATBLHOM MOCAEA0BATEIBHOCTH ).

29. Crenennsie paael. [lepBas Teopema AGens. Pannyc u mHTEPBA CXOIMMOCTH
CTEMEHHOTO psifa. Teopema 0 paauyce CXOAUMOCTH CTEMEHHOTO psaa. DopMylibl
JUTS. BBIYMCIIEHHS] PaRyca CXOAUMOCTH CTENEHHOTO psija.

30. Bropas teopema AGens.

31. ®OyHKUMSA, aHANUTHYECKAs B TOYKE. EJAMHCTBEHHOCTH MPEACTABICHUS
AQHAJIMTUYECKOW B TOUYKE (PYHKIMM CTENECHHBIM psAaoM. Teopema O MOWICHHOM
TP PEPEHIMPOBAHUA U UHTETPHPOBAHUH CTEMIEHHOTO psifa.

32. Pager Teitnopa u Maksopena. HeoOxonqmMoe W JTOCTaTOYHOE YCIIOBHE
paznoxkumMoctd  (GyHKouM B creneHHOM  psa. [Ipumep  OeckOHEYHO
IpPepeHIMpPYEMOil PYHKIMH, HE SIBISIFOLICHCS aHAIMTHYECKONW. PaznoskeHue B
psia MaknopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKLIWNA.

Tperwnii cemecTp
1. Texyumii KOHTPOJIb yCIIEBAEMOCTH
Conepxkanue cCaMOCTOSITE/ILHOH PadOTHI
1. BerurcneHune mOBTOPHBIX M IBOMHBIX MPEACIIOB.
2. UccnenoBannie PyHKIMIA MHOTUX MEPEMEHHBIX HA HEMPEPHIBHOCTD.
JiudppepenumpoBanne GyHKIMNA HECKOJIBKAX MEPEMEHHBIX.
3. PemeHue 3a1a4 Ha ucnonp3oBanue popmynsl Teitnopa st QyHkumi
HECKOJIBKMX MEPEMEHHBIX.
4. HaxoxaeHre S3KCTPEMyMOB (DYHKIMI HECKOJIBKUX MEPEMEHHBIX (O€3yCIIOBHOTO
Y YCJIIOBHOTO).
5. Pemienne 3a1a4 Ha 3aMEHY EPEMEHHBIX.
6. BeIYHCIEHNE KPATHBIX UHTETPATIOB.
@opMbI POBEACHUS CAMOCTOSATEILHOI padoThI:
- TOMAIOHUE 3aAaHus (M3yYCHHE JTUTEPATYPHI IO TEMaM, PELICHHE TPUMEPOB U
3a/1a4),
- HanKucaHue pedeparos;




- MOATOTOBKA KYPCOBBIX padoT;
- MOATOTOBKA K KOHTPOJIBHBIM padoTaM;
- MOATOTOBKA K SK3aMEHY.
DopMBbI KOHTPOJISI CAMOCTOSITEILHOI paGoThI:
- MPOBEPKA U COOECENOBAHUE IO PE3yJIbTaTaM BBITOJHEHUS JOMAIIHUX PadoT;
- MPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX padoT;
- 00cyxeHue pedeparos;
- MPOBEPKA U 00CYKAEHUE KYPCOBBIX padoT;
- PUEM SK3aMEHOB.
TunoBbie KOHTPOJILHbIE PA0OTHI
Bapuanm 1.
1). Halitu lm h'rnbu(x,y) 51 lyir&%u(x,y) ,ecmm u(x,y)=log (x+y), a=1, b=0.

x—=a y—>

_l’_
2). TTokasatk, 4TO IPU x —> 0,y —> O (GYHKIHSL z =2
X—=y

ar0doMy npeaeny. [pu kakom mpuOIMKEHUH TOYKH (x, y) K TOUKE (0,0) lm z =3,
imz=2,lmz=1, imz=-2 ?
3). Haiitu dz,ecnmu z= f(u,v), TO€ u=In(x*—y?), v=1x)".
4). Beraucnuth npuOImkeHHo (1,02)% - (2,03)°.

MOZKCT CTPCMHUTLCA K

93 X
5). Haiiti yron Mexay rpajueHTaMu QyHKIMU  f = ————— B TOUKax
X +y 4z

A(1;2;2) m B(-3;1;0).

6). Haiitu npousBogHyro pyHkumu f = zy’z® B Touke M(3;2;1) mo
HaIpaBJIeHUIO BekTopa MN , rae N(7.5;1).

Bapuanm 2.

1). Jlokazarh, 4TO €CJIM YPABHEHUEM f(x—az,y —bz)=0,TA€ f(u,v)-
mippepeHumpyemas QyHKIUsA, a,b- TOCTOSHHBIC, ONIPEACTAETCS
mippepeHumpyemas GyHKIus z(x,y), TO OHA YIOBICTBOPSIET YPABHEHUIO

oz oz
—+b-—=1
ox oy
2). [IpeoOpazoBarh ypaBHEHUE, BBOJISI HOBBIC HE3ABUCUMBIE IEPEMEHHBIE u,V
oz 0z X
X-—+y-—==, u=2x-z°, v:—l.

ox oy z’ z
3). Haiiti ycnoBHBIN 3KCTpeMyM QYHKIUU = x* —y* OTHOCUTEIBHO
YPaBHEHHUSA CBA3U  2x—y -3 =0.

4). I3MeHUTH NOPSIIOK MHTErPUPOBAHMSI B TOBTOPHOM MHTETpasie
2 3+1

fdv [ f(xpyx.
-1 \/ﬁ

2. IIpoMEeKyTOYHAA aTTECTALUSE

Bomnpocel k 3k3aMeHy (3UMHSISI ceccust, 2 Kypc)



1. ITpenen nocaen0BaTENIBHOCTH TOUYEK TPOCTPAHCTBA R”. JIeMMa 0 CXOAMMOCTH
NOCNEAOBATENBHOCTA  TOYEK B MPOCTPaHCTBE  R’.  DyHIaAMEHTAbHAs
NOCNEAOBATENBHOCTE  TOUEK B R”. Jlemma o0  (yHaaMeHTaIbHOMU
nocneaoBarenbHocTH. Kputepuit Komm cX0AMMOCTH MOCIEN0BATENIBHOCTH TOUYEK
npoctpancTea R”. Teopema bombano — Beitepurpacca.

2. llpenen ¢yHkomm n nepemMeHHBIX B Touke mo [eitne m mo Ko,
SKBUBAJICHTHOCTh J3THUX ONpPEICICHUA. ApHPMETHUECKHE Omnepauuu Hax
(YHKIMAMH, IMEIOIIUME NpeAeil. beCKOHEYHO Malible PYHKIIMKA N MEPEMEHHBIX.

3. Kpurepuii Ko cymectBoBaHus npeaena (GyHKIUN N TEPEMEHHBIX B TOUKE.

4. TloBTOpHBIC TIpeaenbl. TeopeMa 0 CylIECTBOBAHUMU TOBTOPHOIO MIPEAECIA .

5.HenpepelBHOCTE ~ (PYHKIMM  HECKOJIBKMX  TMEPEMEHHBIX B TOUKE.
ApupMETHUECKHE ONEpallMA HAJl HENPEPbIBHBIMU (PyHKIMsIMHA. HenmpepbIBHOCTH
cnoxHo (yHkumu. Teopema 00 YCTOHYMBOCTM 3HAaKa HEMNPEPHIBHOH B TOUKE
¢yHkuuu. Teopema O NPOXOKICHWM HENPEPHIBHOH (yHKIMM dYepe3 Jodoe
IPOMEKYTOUYHOE 3HAUYCHUE.

6. Ilepas Teopema BeiliepmTpacca (00 OrpaHu4eHHOCTH (YHKIUH,
HENPEPHIBHON HA KOMITAKTE).

7. Bropas teopema Beiiepmitpacca (0 JOCTUKEHUN HEMPEPHIBHONH HA KOMIAKTE
(PYHKLMEH CBOMX TOUHBIX I'PaHEH ).

8. PaBHOMEpPHAs HEMPEPBIBHOCTh (PYHKIIMM HECKOIBKUX MEPEMEHHBIX. TeopeMa
Kanrtopa 0 paBHOMEPHOI HEMPEPBIBHOCTH (DYHKIMHU, HEMPEPHIBHONW HA KOMITAKTE.

9.YactHeie mnpousBoaHble, JuddepeHumpyemMocts (YyHKIUM HECKOJIBKHAX
nepeMeHHbix.  Teopema O CYIIECTBOBAHMM  YAaCTHBIX  MPOM3BOJHBIX
mippepeHumpyeMoii B Touke pyHkumu. HenpepbiBHOCTE mudpepeHInpyeMoi B
Touke pyHkmu. Jloctarounoe ycinopue mupHepeHupyeMocT PyHKIIMN B TOUKE.
JudpdepeHuman QyHKIAA HECKOJIBKUX MEPEMEHHBIX.

10. lnpdepenumpoBanue cinoxHoi GpyHkumun. OOQHOPOIHBIE PYHKIMK CTENEHH
p. Teopema Ditnepa 06 0oAHOPOIHBIX PYHKUMIX. THBapraHTHOCTH (hOPMBI IEPBOTO
mipdepenumana. IlpowsBognas mno HampaBiaeHutro. ['paameHt. Teopema o
NPOU3BOJHON (DYHKIIMM MO HANIPABJIEHUIO TPAANCHTA.

11. YacTHbIE MPOU3BOIHBIEC BHICIIMX MOPIAAKOB. TeopemMa 0 paBEHCTBE YaCTHBIX
OPOU3BOJHBIX JNBAKAB JUpPepeHunpyeMoil B Touke (yHKOuU. JlocTarodHoe
YCIIOBUE PABEHCTBA CMCHIAHHBIX MPOM3BOAHBIX (Cliy4aid (YHKIUM JBYX
NEPEMEHHBIX M ciay4ail (QyHKOMM n nepeMeHHbIX). JuddepeHuuansl BhICIIMX
NOPSAIKOB.

12. ®opmyna Teitnopa ¢ octatounbiM wieHOM B (opme Jlarpan:ka. dopmyna
Teitnopa ¢ octarouHbM ujieHOM B (popme [leano (63 nokazarenscTna).

13. TloHsATME NOKATBHOTO 3KCTpeMyMa. HeoOxoaumoe yClIOBHE JIOKAIbHOTO
AKCTPEMYMA.

14. JlTocTaTO4HOE YCIOBUE JTOKATBHOIO SKCTPEMYyMA.

15.1loHsiTE  YCIOBHOTO 3KCTpemyMa. Meron MHOxuTeneil Jlarpanka,
HEOOXOMMOE YCITOBUE YCIIOBHOTO SKCTPEMYyMA.

16. JlocTaTto4HbIC YCIOBUS YCIOBHOTO SKCTPEMYMA.

17. KacarenpHas MI0CKOCTb, HOPMAIbHBIA BEKTOP.



18.Ilonatne QyHKIMH, 3aJaHHOW HEsBHO. Teopema 0 HEABHOW (DYHKIUM ISt
Clly4dasi a) OJHOTO YPAaBHEHUS C IBYMSI IEPEMEHHBIMU;, O) OTHOTO ypaBHEHHUS C (n+1)
[IEPEMEHHOM.

19. HesaBable (QyHKIMH, ONpPEACHAsEMbIE CUCTEMONH  (YHKIMOHAIBHBIX
ypaBHeHui. Teopema O CYIIECTBOBAHMM HEABHBIX (YHKIMM, ONPEACISIEMbIX
CUCTEMOM ypaBHEHUH (0€3 T0Ka3aTENbCTBA), BBIYMCIICHUE YACTHBIX MPOU3BOIHBIX
(YHKLIMIA, HESBHO OMNPEAEISIEMBIX MNOCPEACTBOM CHCTEMBI (PYHKIIMOHAIBHBIX
YPaBHEHU.

20.3aMeHa TMEpPEMEHHBIX IS HESIBHO 3alaHHbIX (YHKIUI: ciy4ail OxHOM
HE3aBHCUMOi EPeMEHHOH ( (a) mEPEX0]1 TOJILKO K HOBOM MEPEMEHHOI; (0) mepexon
K HOBOW NMEPEMEHHOM M HOBOW (DYHKIMM), Cy4ail HECKONBKUX MEPEMEHHBIX ( ()
NEPEXO] TONBKO K HOBBIM HE3aBUCUMBIM NEPEMEHHBIM; (0) MEPEXOI K HOBBIM
NEPEMEHHBIM M HOBOW (PyHKLIWN).

21.CoOCTBEHHbBIE MHTErpajbl, 3aBUCALNME OT MmapameTpa. Teopema o
HENPEPBIBHOCTH WHTETpajia Mo mnapaMmerpy. Teopema o muddepeHIMpoBaHUM
WHTErpajia no napamerpy (mpasusio Jleiiouuia).

22. JIgoitHo# uHTerpant. Teopema 00 HHTErPUPYEMOCTH HEMPEPHIBHON (DYHKIMH
JBYX MEPEMEHHBIX (0€3 AoKa3aTenbeTBa). CBOWCTBA IBOMHOrO MHTErpasa. Teopema
O CPEITHEM.

23. TlpuBeacHWe JBOWHOrO WHTErpajga K MOBTOpHOMY ( (a) caydaid
npsAMOYToJIbHON oOnactu; (0) ciywail obOmactu Oojiee oOuiero Buaa). JBolHOM
WHTETPAJT B OJISIPHBIX KOOPAWHATAX.

24. 3amMeHa NEPEMEHHBIX B IBOMHOM MHTEIPAJIE.

25.I'eOMETpUYECKUE  MPUJIOKCHUS  JBOHHBIX  MHTErPAIOB  (BBIYMCIICHUE
MJIOMIAJIECH ; BEIYMCIIEHUE OOBEMOB; BBIYMCIICHHE JIOMIAEH TOBEPXHOCTEM ).

26. Tpoiinoit wmHTerpan. llepexoq K TOBTOpHOMY HHTerpainy  (0€3
JI0KA3aTeNIbCTBA). 3aMEHA NMEPEMEHHBIX (0€3 A0Ka3aTeNbCTBA); [WIMHAPUYECKas 1
cepuyeckas CUCTEMbI KOOPIMHAT.

27. KpuBONUHENHBINA HHTErpal 1-10 poaa; ero CBOMCTBA.

28. KpuBONMHENHBIN UHTETPAT 2-T0 POJA; €r0 CBOMCTBA.

29. ®opmyna I'puHa. Beruucnenue miomanci ¢ MOMOMIBI0 KPUBOJMHEHHBIX
WHTETPAJIOB.

30. He3aBUCMMOCTb KPUBOJIMHEHHOTO MHTErpaia OT MyTH HHTETPAPOBAHUSL.

31. [ToBepXHOCTHBIN UHTErpAI 1-r0 poxa.

32. I1oBEpXHOCTHBIN UHTErPAIT 2-TO POAA.

33. Teopema ["aycca-OcTtporpaackoro (0€3 10Ka3aTesibCTRa).

34. OproroHanpHast TPUrOHOMETpUYecKas cucrema. Psaa @ypbe 1uist aDCOMOTHO
MHTETPUPYEMOii Ha [- 7, 7] Qyrkuum; psag ypbe U1 YETHON U HEYETHON (YHKIMHY.
Pan ®ypee B cityyae Npor3BOIBLHOIO HHTEPBAIA.

35. Cxomumocts psga Dypbe s  KycouHo-mmaakod (QyHkouu  (0e3
JIOKA3aTeIbCTRA).

36. HepasenctBo beccenst.

37. llpu3nak unu (0€3 10Ka3aTeNbCTBA).

38.Cxomumocth panoB Dypee A (QYHKLMHA, YIOBICTBOPSIOMIMX YCIOBHIO
['enbaepa.



39.IIpudnu>keHre  HEMPEPBIBHBIX  (PYHKUMHA  TPUTOHOMETPUUECKUMH U
areOpanyeCKUMHA MHOTOYJICHAMM.

40.MunumManbHOe CBOMCTBO KO3((unmentoB dypre. PaBeHnctro Ilapceras.
[TounenHoe M@ PepeHUMPOBAHAE U UHTETPUPOBAHKE PSAOB Dyphe.

Bapuanrt pacuerno-rpaduiyeckoii padoTnl
(B paMKax caMOCTOSATENBHON PadOTHI)
1. Haiitu npenensl cneayromux (yHKIWA:

. x%43x-2 . x%45x—4 . Vx+6-3 . Wx—1
a) lim—— 06) lim ——— B)lim r) lim
x—oo x2-1 x>—1 x2-1 x—>3 x—3 x—=00 x—1
1 1 arcsin 4x 1
lim(— — e)lim——  x)lim(1 + 7x)x
I[) x—>1(x—1 xz—l) )x—>0 e?x—1 )x—>0( T )

3 im(3+3=2) w lim (Vr+4-Vx—3) x)lim=>

x—5 x—4 x—+00 x-0 X

2. Haiitu ogHOCTOpOHHME TIpenesibl GyHKmu  f(x) =
3

x+2%73 fipu X =

¥ 1300pa3uTh 3CKU3 rpaduka 3Toi (PyHKIMU B OKPECTHOCTA TOYKHA X = 3 .
3. Jlanbl GeckoHeuno mansle pynkuun  a(x) = 5x% +2x° wu

Lf(x) =3x? + 2x3 npu x — 0. OnpeaenuTs NOPAIOK MATOCTH OJHOM
(YyHKLMH OTHOCHTEEHO APYTOH.

4. Haiit TOUKHM pa3pbiBa CICAYOMUX PYHKIMA 1 W300pa3UTh SCKU3bI
rpadukoB 3TUX (PyHKIMH B OKPECTHOCTU TOUEK Pa3pbIBA:

) fW=5m OfW=—— f@=h 0f@=55
x+1 x<0
0 f)=—— e f(x)=—— x)f(x)={sinx, 0<x<m
ex+6 3x+2+1 2, X>1
5 1 ={"950°0 Wrw =t 000 = aretg L

TemMbl KYPCOBBIX paboT
HHuTerpupoBanue ApoOHO-palMOHATBHBIX (DYHKIIHIA.
HHTerpupoBanue nppanoHaIbHbIX (YHKIIHA.
®dopmyia Telnopa (ciydail 0JHOM U HECKOJIBKUX MEPEMEHHBIX ).
HucnoBbIE psAIbL
OYHKIMOHAJIBHBIE PSIJIBI.
CTeneHHBIE PSIABL

S e e



7. JupdpepeHuman  QyHKIUM  HECKOJIBKMX  MEPEMEHHBIX W €r0
WCIOJIb30BAHUE B MPUOJIMYKEHHBIX BBIYMCIICHUSX.
8. JIBOMHBIE MHTETPAJIBL.
9. ["eomeTprUECKrE TPUIOKEHUS ABOHHOTO HHTErpasia.
10.  OnpeneneHHbIA UHTETPA.
11. T'eomeTpuyecKue MPUIOKEHUS ONPEACICHHOTO UHTETPaJIa.
12.  3ameHa NepEMEHHBIX.
13.  OxcrpemyM QyHKIUM ( O€3yCTOBHBIN ).
14.  VYchoBHBIN 3KCTPEMYM (PYHKIIHH.
15. HecoOCTBEHHBIC HHTErPAJIBI.
16. TlocmemoBareIbHOCTE TOUEK B N-MEPHOM MPOCTPAHCTBE.
17.  Teopus MHOXKECTB.
18.  Teopus mocnenoBaTENbHOCTEN B MPOCTPAHCTBE R.
VII. MaTepuajibHO-TEXHHYECKOE 00eCeYeHue
Hayynas 6ubmoreka.
KoMMbroTepHBIH KIacc ¢ MMIEH3MOHHBIM MPOTPAMMHBIM O0ECIICUEHUEM.
Bo3MOXHOCTE MCTIONB30BaTh peCcypchl MHTEpHET (KOMIBIOTEPHBIN Ki1ace,
J0CTyn B UHTEPHET LIEHTP JJTS CAMOCTOSITENIbHON PaboThI).
VYueOnas ayauropus Ne 206 Hab6op yueOHoii meGenu,
(170002, Teepckas 00m., r.TBeps, | 3KpaH,
CatoBblii nepeyiok, 1.35) MPOCKTODP.
YueOnas ayauropust No 7 HabGop yueOHoit meGenu,
(170002, Teepckas 00m., r.TBeps, | 3kpaH,
CantoBblii nepeyiok, 1.35) MPOEKTODP.
VYueOnas ayauropus Ne 205 HaGop yueOHoit mebGenu,
(170002, Teepckas 00m., r.TBeps, | 3kpaH,
CanioBblii nepeyok, 1.35) MPOEKTODP.
VIII. Cenenusi 06 00HOBJIeHHH paGo4eii MporpaMmMbl AUCUHILTAHBI
Ne OOHOBJICHHBIH ~ pa3fen Onucanue Jlata v MpOTOKOJ
n.1. | pabouei IPOrpaMMBbl | BHECEHHBIX 3acenaHust
JUCUUTUIAHBI WU3MCHECHUMN Kadenpsl,
YTBEPAMBIIETO
WU3MCHEHUS
1. 3. O0bEM AUCHUTLTAHBI Brinenenne wacos Or 29.10.2020
Ha NPAKTHYECKYIO | TOAA, MPOTOKOJI No 3
NOATOTOBKY YYEHOTO COBETa
(dakyspTeTa




II. Conepxanue Brinenenne wacos Or 29.10.2020
JUCLMILTAHBL, Ha NPAKTHYECKYIO | TOAA, MPOTOKOJI No 3
CTPYKTYPUPOBAHHOE  TIO | MOATOTOBKY YYEHOTO COBETa
TeMam  (pasgenam) € (dakynbreTa
YKa3aHUEM  OTBEACHHOTO
HA  HHX KOJIMYECTBA
aKaJEMUYECKUX YacoB M
BHJIOB YUCOHBIX 3aHATUIN

3. O0beM AMCLHUTIIMHBIL. H3menenus B Pemenne

II. Copepxanue | yueOHbIE  TUIAHBI W | HAYYHO-
JUCLMILTAHBL, OOHOBIIEHHE  PabOUMX | METOAMYECKOTO
CTPYKTYPUPOBAHHOE  TO | MPOrpamMm NPAKTHK, | COBETa  (IIPOTOKOJ
Temam  (pazgenam) ¢ | paboumnx nporpamm | Nel 01 09.09.2020T.).
YKa3aHHEM  OTBEACHHOIO | IUCLMIUIMH B  YacTH
HA  HHX KOJIMYECTBA | BKITFOYCHMUSI YacoB
aKaJEMUYECKUX YacOB M | MPAKTUYECKOM
BHJIOB YUCOHBIX 3aHATUH | MOJTOTOBKH.

4. [Imanupyemslie H3menenus B Pemenne
pe3yabpTaThl OO0y4eHHs IO | y4eOHBIC IJIaHBI W B | HAYYHO-
JTUCLIUTIIIUHE, paboune  MPOrpamMmbl | METOANYECKOTO
COOTHECECHHBIE C | IMCLMIUTUH, coBera  (ITPOTOKOIN
IUTAHU PYEMBIMHA (OpMUPYIOIINX No6 01 02.06.2021 1)
pe3yapTaTaMl  OCBOEHMS | HOBBIC/U3MEHEHHBIC
oOpazoBarenbHOI KOMIETCHIIUT B
IPOrpaMMbl COOTBETCTBUM C

NPUKA30M
MunoGpHaykn Poccun
or 26112020 r
No1456.

I.  Annoraummsa. IV. H3menenus B IIporokonm Ne 7
OueHouHble  Marepualibl | y4eOHBIC TUIAHBI U B 3aCellaHnsl  YYECHOTO
JUIsl IPOBEJICHUST TEKyUIeH | paboune mporpammel | coBeta oT 30.12.2021
" IPOMEXYTOYHOM | TUCLUIUINH, roja
arTecTanun (opMupyronmx

HOBBIC/ N3BMEHECHHBIE
KOMIIETEHIIMH B
COOTBETCTBHUHM C
NPUKA30M
MwunoOpHayku Poccun
0T 26.11.2020 1. Ne
1456

V. YuebHo- BHecenbl Or  29.09.2022
METOINYECKOE Y | I3BMEHEHMS B | roga, npoTtokon No 2
WH(HOPMALMOHHOE POrpPaMMHOE YUYEHOTO COBETa
obecneyeHue, obecnieueHue (hakyJpTeTa




HEO0OX0IUMOE JUTSt
MPOBEICHUS MPAKTUKH
2) IIporpammHoOe
obecneyeHne
VIL MarepuanbHo- BHecensl Or  29.09.2022
TEXHHUYECKOE 00ECIICUCHNUE | NI3MECHEHUS B | roga, npotokon No 2
MarepruaIbHO- YUYEHOTO COBETa
TEXHUUYECKOE (akyibTeTa
obecnieueHue
ay IUTOpUI
. AnnoTanms HUsmeneHnne Or 04.05.2023
KOJIMYECTBA 3QYETHBIX | FOAA, IPOTOKOJ
3. O0BEM MCIUILIAHBI € IMHUIIL Nell YYEHOr0

II. Coneprxanue

JICITUTIIMHBI,
CTPYKTYPHUPOBAHHOE 1o
TEMaM (paznenam) Cc

YKa3aHUEM OTBEICHHOIO Ha
HUX KOJIMYECTBA
aKaIEMMYECKMX YacoB W
BUJIOB YUCOHBIX 3aHSITHIA

coBeTa (pakynbTeTa




