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L. AHHOTAINA

1. Hesn 1 3272494 AUCHUILUTAHBI

IIpenooasarue oucyuniunel « Mamemamudeckuii ananus» umeem cieoyioujue
yeu u 3a0aqu:

- O3HAKOMHTH CTYJICHTOB C TECOPETHUYCCKUMHA U MPAKTUYECKUMHU OCHOBAMH
MATEMaTHYECKOTO aHAJIN3A,

- Pa3BUTH JIOTMYECKOE U ANTOPUTMHUUECKOE MBIIILICHUE,

- IPUBUTH CTYJICHTAM YMECHHUE CAMOCTOSTENBLHO U3y4aTh JTUTEPATYPY IO
MATEMATHYECKOMY aHAJTA3Y,
- BBIpAa0OTaTh y CTYJICHTOB HABBIKK K a0CTParupoBaHUIO U CTPOTOMY HU3JIOKEHUIO
MBICJIEH.

2. MecTto aucuuniunsl B crpykrype OOII 6akanaspuara

JIMCLMITIIMHA OTHOCUTCS K 003aTENbHOM YacTh pasaena «MaremaTndecKuity
yueOHoro miana bioka 1.

JlucipnimHa TpeOyeT 3HaHui U YMEeHUH, (POPMHUPYEMBIX B PE3YJILTATE OCBOCHHS
HIKOJIBHOM MPOrpaMMBbI MO 3JIEMEHTAPHON MareMaTuke, 1 HEOOX0AMMA KaK
NPEALIECTBYOMIAS JUTsl CIEAYIOIUX JUCHUIUINH, N3Y9aeMbIX B pa3ernnax
«MaremaTu4ecKhii» (TeopHst BEPOSITHOCTEH U MAaTEMATHYECKAst CTATUCTHKA,
YUCIICHHBIE METOABL, AM(p(HepeHIMATBHBIE YPABHEHUS, TEOPHs HEOMPEACTICHHOCTH 1
HEYETKAs JIOTUKA, METOJIbI ONTUMHM3ALMHA U UCCIIEAOBAHUE Onepanuil), «/IucuumiHbL
npoduiis MOATOTOBKM» (TE€OPHS CUCTEM W CHCTEMHBIN aHaIW3;, UMHUTALIMOHHOE
MOJCIUPOBAHUE,  CTATUCTUKA W aHAIW3  JaHHBIX,  SKOHOMETPHKA,
ONTUMU3ALMOHHBIE  337aYW  YOPABISIEMBIX  MPOLUECCOB B DKOHOMHKE;
MaTEMaTH4eCKOE MOJETMPOBAHNE MPOLIECCOB U CHCTEM ).

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

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

KOHTAKTHAs BHEAYIUTOPHAs pad0Ta: KOHTPOJTb CAMOCTOSITENTHHOM padoThI 20,
B TOM 4ucCJie Kypcosas pabdorta 10; PI'P 10.

camocrositreibHas padora: 186 yaca, B Tom unciie KOHTpoab 117.



4. IlepevyeHb IUIAHMPYEMBIX pPe3yJbTATOB O0y4YeHUs] 10 JAMCUUILIMHE,

COOTHECEHHBIX C IUIAHUPYEMbIMH PE3YyJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOM

NPOrpaMMbI
Ilnanupyembie Ilnanupyembie pe3yabTaTbl 00y4eHHsA
pe3y/abTaThl OCBOCHHS | 0 JUCHHUIJIMHE

o0pa3oBaTeJbHOH NPOrpaMMbl
(bopMupyemMble KOMIIETEHITHN)

YK-1 CnocoOeH oCymecTBasATh
MOUCK, KPUTUYECCKUN aHAIA3 WU
CUHTE3 UH(OPMALIVK, TPUMEHSITh
CUCTEMHBIH MOJIXO0J T
PELICHUS TTOCTABJICHHBIX 3a1a4

OIIK-1 cmocoOeH npuMEHSTh
€CTECTBEHHOHAYYHBIE U
OOLICHH)KEHEPHBIE 3HAHMS,
METO/Ibl MATEMATHYECKOTO
aHaM3a U MOJICTIMPOBAHUS,
TEOPETUUECKOTO U
AKCMEPUMEHTATILHOTO
VCCIICIOBAHHUSI B
npo¢eCCUOHATTEHO
JESITETbHOCTH

[TIK-1 CnocobeH yuacTBOBaTh B
KQueCTBE MCTIOJIHUTENS B
HAY4YHO-MCCIIEI0BATENBCKIX
pa3paboTKaxX HOBBIX
POOOTOTEXHUYECKUX U
MEXATPOHHBIX CUCTEM

VK-1.1 Anammsupyer 3amady, BBIICHAS €€
0a30BBIE COCTABIISIOLINE

YK-1.2  Onpenensier,  MHTEPOPETAPYET U
pawxupyeT uHpopManmoo, TpeOyemyr s
peLIeHUS TTOCTABJIICHHON 3a1a4u

YK-1.3 OcyiiecTBaseT nouck WHpOpMaLMnA A
pPELICHUs TIOCTABJICHHOM 3a4a4d MO Pa3IuYHbIM
THTIAM 3a1POCOB

YK-1.4 Ilpu o6paboTke MHPOPMAIUHN OTIIMYAET
(dakThl OT MHCHMH, WHTEpPOpETalWid, OILECHOK,
(opMuUpyeT COOCTBEHHBIC MHEHUSI U CY>KICHMS,
APryMEHTUPYET CBOU BBIBOABI U TOUKY 3PEHHUS
YK-1.5 Paccmarpusaer 51 rpeuiaract
BO3MOJKHBIE BAPUAHTHI PEIUEHUS IMOCTABICHHOM
3a/1a4M, OLICHUBAs UX JTOCTOMHCTBA U HENOCTATKU

OIK-1.1 3HaeT OCHOBBI MaTEMATUKH, (PU3UKH,
BBIYHCITUTEIIEHOM TEXHUKH W MPOrPAaMMHPOBAHUS
OIIK-1.2 Pemaer cranapTHbie
npo(pecCHOHANTBHBIC 3a1a4l C TPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
3HAHMIA, METOJIOB MATEMAaTUYECKOTO aHAIHM3a 1
MOJACTTUPOBAHUS

OI1K-1.3 Bnazneer HaBBIKAMU TEOPETUYECKOTO U
AKCIMEPUMEHTAITLHOTO UCCIEA0BAHUS O0OBEKTOB
NpoPeCCUOHATEHON ACATENBHOCTH

[TK-1.1 Pa3pabaTsiBacT MareMaTHYECKHE MOCITA
MEXATPOHHBIX U POOOTOTEXHUYECKUX CHCTEM, UX
MOACUCTEM M OTACIIBHBIX 3JIEMEHTOB U MOJYJIEH

5. ®opma npoMeKYTOUHOI aTTecTAalMU



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

3-i1 cemecTp: KypcoBbie pabOThI, SK3aMEH.

6. SI3bIK IpenoJaBaHus PyCCKUIA.

I1. Copep:xkanne IMCHUILTHHBL, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJICHHOT0 HA HUX KOJIHYeCTBA aKaIeMHYECKHX YacOB U BU/I0B

Y4eOHBIX 3aHATHIA

7.11

YuebHast mporpamma — Bcero KonraktHas padota (4ac.) Camocrositen
HANMEHOBAaHME Pa3zeNioB U TeM | (Jac.) pHas padora,
Jlexuun IIpaktuuec- | KOoHTP | g 1om yucre
KHE 3aHATHS | OJIb KOHTpOIb
cam. (uac.)
Beer | BT.M. | Bce | BT.u. | PabOThI
0 npak- | ro | mpakr | (B TOM
THYCC- u- qrcie
Kast 4YeCKast | Kypc.
moaro moaro- pa6OTa
TOBKa TOBKa )
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 21 7 7 7
4. HenpepoiBHOCTh pyHKIMU 4.1 | 18 5 5 8
-4.13
5. IlpousBoaHas u 35 9 9 10 7
nudpdepennman 5.1 —5.14
BCEIT'O 108 |30 0 30 |10 38
Bmopoii cemecmp
1 IlpomsBonnas u nuddepenuuman | 22 6 4 12
515-521
2. HeonpeneneHHblil HHTETpa 35 12 10 12
6.1-6.5
3. Onpenenennsiii uarerpan 7.1 — | 31 10 8 12




4. HecoOCTBEHHBIEC HHTETPAIIBI 24 8 6 10
8.1-85

5. Hucnossle psane: 9.1 — 9.4 34 14 10 11
6. ®yHKLIHOHAJIbHBIC 34 14 10 11
MOCJIEIOBATEIbHOCTH U PSIbI

10.1-10.9

BCEI'O 180 |64 0 48 |0 68

Tpemuii cemecmp

1. dyHKIMHN HECKOIBKHUX 84 21 21 5 40
nepeMeHHbix 1.1 —1.23

2. Kpatnsbie unterpans: 2.1 —2.12 | 90 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. MuoxkectBa. Onepanuu HaJl MHOXKECTBaAMU. JI€KapTOBO MPOU3BEACHUE.
OroOpakenue, GyHKUs. CIOPbEKTUBHBIE, HHBCKTUBHBIE, OUCKTUBHBIC
otoOpaxkenus. OOpaTHoe oToOpakeHue. Cynepno3uins 0TOOPaKEHU,

1.2. DKBUBAJIEHTHOCTH MHOKECTB. CUETHBIE MHOYKECTBA M MX CBOMCTBA.
CYETHOCTh MHOXKECTBA PALMOHATIBHBIX YHACEN.

1.3. HecuetHocTh MHOKECTBA TOUEeK MHTEpBaAia (0,1). MHOKeCcTBa MOIIHOCTH
kKoHTHHYyMa. Teopema KanTopa — bepHuureiina (06e3 nokasarenbersa). MOMIHOCTh
MHO>KECTBA BCEX MOAMHOKECTB HEMMyCTOIO MHOKECTBA.

1.4. BemectBeHHbIC yncaa. JlecaTuyHas 3aMuch BEMECTBEHHOTO YMCIIA.
CBoiicTBa BeHIECTBEHHBIX uncen. Akcnoma Apxumena. CBOMCTBO
HEMPEPHIBHOCTH.

1.5. BepxHsisi U HH>KHSISI TPAHU YUCITOBOTO MHOXKECTBA, MX XapPAKTEPUCTHUECKUE
cBoiicTBa. Teopema o CylIeCTBOBAaHUM BEPXHEN (HUKHEH ) TPaHU Y OTPAHUYEHHOTO
CBEPXY (CHU3Y) YMCIOBOTO MHOKECTBA.

1.6. OrpaHnnyeHHbIE OTOOPAKECHHUS, BEPXHSIS U HY>KHSSI TPAHUA OTOOPAKEHHMSL.

1.7. TloHsITHE METPUYECKOTO U HOPMUPOBAHHOTO MTPOCTPAHCTB. 3aMKHYTHIH,
OTKPBITHIN AP B METPUYECCKOM MPOCTPAHCTBE. [IpuMeEpHI.

2. Ilpeoen nocneoosamenvHocmu.

2.1. Ilpenen nocien0BaTeIbHOCTH B METPUUYECKOM TIPOCTPAHCTBE.
dyHIaMEHTAIbHAS MOCIEI0BATENIBHOCTD, MOJIHOE METPUUECKOE TPOCTPAHCTBO.



2.2. Ilpenen 4uCIOBOM MOCIEIOBATEIILHOCTH, TEOPEMA O CIMHCTBCHHOCTH
IPeeIia YU CIOBOM MOCIEA0BATENIBHOCTH.

2.3. beckoHeuHO Masble, OECKOHEUHO OOJIBIINE TOCIEA0BATEILHOCTH, UX
CBOMCTBA. APU(PMETHUECKHAE CBOMCTBA CXOIALINXCS MOCIEA0BATENBHOCTEN.

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

2.5. Teopema bombnano — Beiepmrpacca 0 CylieCTBOBAHUN YaCTUYHOTO
npenesia y OrpaHuYCHHON YUCIIOBOH MOCIEI0BATENBHOCTU. BEpXHUI U HHXKHUHT
IPEIENbI MOCIEN0BATENILHOCTH.

2.6. Kpurepnii Kowmm ¢x0IMMOCTH NOCIEA0BATEIIBHOCTH.

3. Ilpeoen ghynkuuu.

3.1. Tlpenen ¢pyukumum B Touke no ['eitHe v mo Ko, 5KBUBAJICHTHOCTh 3THX
onpeaencHuii. OMHOCTOPOHHKE MPEACTBI B TOUKE. APHPMETHUECKUE ONEPALIIH
HaJ PyHKIHSIMHA, UMEIOLIMMHU MPEACTT.

3.2. Kpurepnii Ko cymectBoBanus npeaena GyHKIUA B TOUKE.

3.3. 3ameuareapHbIe TPEACIBL.

3.4. BeCckOHEUHO Masble U OECKOHEYHO OOJIbIINE (PYHKIIMH, TEOPEMBI O HHX.
CpaBHEHHE OECKOHEUYHO MAJTBIX (DYHKIMI. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIE
(YHKLHH.

3.5. Teopema o nipesene Cia0KHON (PYHKIUH.

4. Henpepoienocmo (hynkuuu.

4.1. HenpepbiBHOCTH (PyHKIMK B TOUKE. OAHOCTOPOHHSSI HETPEPBIBHOCTb.
ApupMETHUECKHE OTIEPALlMU HAJl HENPEPHIBHBIMU (DYHKLUSIMH.

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

4.3. CBOMCTBO JIOKAJIbHOM OrPaHUYEHHOCTH HEMPEPHIBHON B TOUKE (PyHKIWK.

4.4, HenpepbIBHOCTH JIEMEHTAPHBIX (PYHKLIWH.

4.5. Toukn paspeiBa GyHKIHU U WX Kiaaccupukamms. Teopema 0 Toukax
pa3pbiBa MOHOTOHHOM HA OTPE3KE (PYHKIIMH.

4.6. Ilepas Teopema Komm (0 mpoxoskI€HUM HEMPEPBIBHOM (PYHKIIMK Yepe3
HYJIb TIPA CMEHE 3HAKOB).

4.7. Bropas teopema Konm (0 mpoMeKyTOYHBIX 3HAUECHUSX HEMPEPHIBHOM Ha
OTpe3Ke PyHKLHN).

4.8. TlepBas Teopema BeiiepimTpacca (00 OrpaHUYEHHOCTH HEMPEPHIBHOM Ha
OTpe3Ke PyHKLIHN).

4.9. Bropas Teopema Beliepmitpacca (0 JOCTH)KCHUM BEPXHEH U HUXKHEH
rpaHeil HEMPEPBIBHOM HA OTPE3KE (PYHKLHMCH ).

4.10. PaBHOMEpHAs HENPEPBIBHOCTB. Teopema Kantopa 0 paBHOMEpPHO#
HENPEPBIBHOCTH (PYHKIMH, HENPEPBIBHON HA OTPE3KE.

4.11. CBoiicTBa OTKPBITBIX U 3aMKHYTBIX MHOXKECTB. KOMIaKT.

4.12. Jlemma bopenst 0 KOHEYHOM MOKPBITHH KOMITAKTA OTKPBITBIMA
MHO>KE€CTBAMHU. DKBUBAICHTHOCTh JIBYX ONMPEACICHUN KOMMAKTA.

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

5. Ilpouseoonan u oupghepenuuan.

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



5.2. HenpepriBHOCTE QYHKIMH, TU((HEPEHIIUPYEMOI B TOUKE.

5.3. IIpon3BoHast CyMMBI, MPOU3BEACHHS M YACTHOTO BYX (PYHKIIMIA.

5.4. Ilpon3BoaHas ciio>kHOM 1 oOpatHOi pyHkumi. Jnddepenuuporanue
(PYHKLIMH, 33JaHHOW MAPAMETPHUUECKH.

5.5. IIpon3BOaHBIC HIIEMEHTAPHBIX (PYHKLIWN.

5.6. IIpon3BoaHbIe BBICIIMX MOPsAKOB. Dopmyna JleiOHuma.

5.7. Judpdepenunan QyHKIANA, TEOMETPUYECKUH cMBbICH TupepeHnmana.
[TpaBuna Beruncnenus nupdepenumana. MapapuanTHOCTH (POPMBI IEPBOTO
muddepennmana.

5.8. InddepeHunansl BEICIIMX MOPSIKOB.

5.9. Jlemma apOy 0 Bo3pacTaHuu WK yObIBAaHUM (PYHKLIMK B TOUKE.

5.10. Teopema depmMa 0 TOKATBHOM 3KCTPEMYME (PYHKIIHH.

5.11. Teopema Posist 0 HyJI€ TPOU3BOIHOM.

5.12. Teopema Jlarpanska ((popmyJia KOHEUHBIX TpUpaLICHU ). Teopema o
TOYKAX pa3pbiBa MPOM3BOAHON HA HHTEPBAJIE (0€3 T0KA3aTEIbCTRA).

5.13. Teopema Kommu (00001meHHas Gpopmysia KOHCUHBIX TPUPALIEHUH ).

5.14. TlepBoe 1 BTOpOE NpaBuiio Jlonuras.

Bropoii cemectp

5.15. ®opmynsl Telinopa 1 MakjiopeHa ¢ OCTaTOYHBIM YICHOM B (popMe
ITeano.

5.16. ®opmyna Teiopa ¢ ocTaTouHbIM 4ieHOM B (hopMme Jlarpanika.

5.17. Paznoxkenue sneMeHTapHbix GyHkimid mo popmyse MakiopeHa.

5.18. HeoO6xoauMOoe ¥ TpH TOCTATOUHBIX YCIOBHS JIOKAJTBHOTO SKCTPEMYMA.

5.19. Beimyknocts rpaduka pyHkumu. J[ocTaTOYHOE YCITOBUE BBITYKIOCTH
rpaduka QyHKumn.

5.20. HeoO6xoaMMO€E ¥ TpH TOCTATOYHBIX YCIOBHUS TOUKHM Nepernda.

5.21. Acumnrotsl rpaduka pyHkumu. HeoOxoauMoe u 10CTaTOYHOE YCIOBHE
CYLIECTBOBAHMSI HAKITOHHON ACMIITOTBHI.

6. Heonpeoenennolit unmezpa.

6.1. [lepBooOpa3Has 1 HeONPEACIECHHBIH HHTErpasl. OCHOBHBIE CBOWCTBA
HEOMPEACTEHHOr0 nHTErpana. Tabnuia HHTErpanos.

6.2. 3amMeHa MEPEMEHHOMN B HEONPEACICHHOM UHTErpaiie. dopmyia
WHTETPUPOBAHUS IO YACTSIM.

6.3. UHTErpupoBanre paiuOHAIBHBIX APOOCH.

6.4. UHTErpupoOBaHrE TPUTOHOMETPUYECKUX BBIPAKEHUH, YHUBEPCATIbHAS
TPUTOHOMETPHAYECKAs TOJICTAHOBKA.

6.5. UHTerpupoBanre NpoCTENINX MPPAMOHAIBHBIX (PYHKIIUHA.

7. OnpeoeneHHblil UHme2pai.

7.1. Onpenenennelii uaTerpas Pumana. Hemnrerpupyemocts no Pumany
HEOTPAHWYEHHOM Ha [a,B] PYHKIIUU.

7.2. BepxHsisi U HUKHSSL MHTETpalibHble CyMMBI JlapOy, 1X OCHOBHBIE CBOWCTBA.
Bepxuuii n awxumii uaTerpaiiel JapOy, nx cBoiictBa. OcHoBHasg nemma JlapOy.

7.3. HeoOxomumble U JOCTATOYHBIC YCIOBUS HHTETPUPYEMOCTH (PYHKIIAW 1O
Pumany. Teopema 00 MHTErpHPYEMOCTH HENPEPbIBHOM PyHKImuU. Teopema 00
WHTETPUPYEMOCTH MOHOTOHHOM (DYHKIIHH.



7.4. CBOICTBA OMPEAEIEHHOTO UHTETPANA.

7.5. OueHka OnpeAcICHHBIX UHTETPanoB. MHTErpupoOBaHUE HEPABEHCTB.
[TepBas TeopemMa CPEAHErO 3HAUECHHUSI, BTOPAsk TEOPEMA CPEAHETO 3HAUECHUS.

7.6. IHTETpan ¢ mepeMEHHbBIM BEPXHUAM NpeaenoM. [Ipon3BoaHas MHTErpaia mno
NEPEMEHHOMY BepxHeMy npeaeny. @opmyna Herorona — JleiiOHuna.

7.7. 3ameHa MEPEMEHHOM MOJI 3HAKOM OMPEAEIEHHOTO nHTerpana. [Ipasumno
MHTETPUPOBAHUS IO YACTAM JUISl ONPEACIEHHOTO UHTET PaJIa.

7.8. Ocrarounslii wieH popmyiibl Telnopa B MHTErpaibHON hopme.

7.9. Hepasencrsa OHra, I'enpaepa 1 MUHKOBCKOTO JUIsl CYMM M MHTETPAIIOB.

7.10. Unterpan Ctuntbeca. HeoOXoaumoe u A0CTaTOYHOE YCIOBHS
uHTerpupyemMocty QyHkiun no Crunrbecy. CBolicTBa nHTErpasa CTUAThHECA.
OYHKIMKA OTPAaHUYECHHONH BapHalyiH.

7.11. IIpunoskeHus ONPeACIIEHHOTO UHTErPasia: BBIYUCIEHUE TUIOIAICH;
BBIYMCJICHUE UIMHBI TyTH KPUBOM.

8. Hecoocmeennbvle unmezpaibl.

8.1. HecoOcTBEHHBIE MHTETPANIBI TEPBOTO M BTOpOro poaa. Kpurepuii Komm
CXOAMMOCTH HECOOCTBEHHBIX HHTETPAIIOB.

8.2. AGCONIOTHAs U YCIOBHASL CXOAMMOCTb HECOOCTBEHHBIX MHTEIPAJIOB.

8.3. IIpu3HaKu CXOAMMOCTH HECOOCTBEHHBIX MHTErPAIOB (OOIMIA M YaCTHBIMA
NPU3HAKK CPABHEHUS, MpU3HaK AGens — Jlupuxie).

8.4. 3amMeHa MEPEMEHHOM MO 3HAKOM HECOOCTBEHHOIO MHTETPANIa;
WHTETPUPOBAHUE 110 YACTIM HECOOCTBEHHOTO MHTErpaia.

8.5. 'maBHOE 3HAaUEHNE HECOOCTBEHHOTO MHTErpasia. MHTErpupyemMocThb
¢yHkumm mo Koy,

9. Hucnoevie paoel.

9.1. YucnoBo# psa, CXOAUMOCTh U PACXOAMMOCTD. [ apMOHUYECKHNA AL,
HeobGxomumoe yclioBue CXOAMMOCTH psijaa. ApupMETHYECCKHE IEHCTBUS CO
cxomdmmmucs psaaamu. Kpurepuit Komm ¢XoauMoCcTi YHCIIOBOrO psaaa.

9.2. [lpu3Haku cpaBHEHHsI YUCIIOBBIX PsiioB. [Ipu3naku JlanamOepa u Komm
CXOOUMOCTH PsAJa.

9.3. AGCOMOTHAS U YCIIOBHAS CXOAMMOCTD psia. [lepeMecTuTeNnbHbIi 3aK0H
JUTS aOCOIOTHO CXOIAMIETOCs psfa.

9.4. Teopema Pumana juist yCIOBHO ¢xoasierocs psajaa (6e3 10ka3areabCTa).
[Tpu3znak JleiiOHnIa cxoAMMOCTH 3HaKouepenytomerocs psaaa. [Ipuznak upuxie
(0e3 nokazarenbcTBa). [IpuzHak Aoerns.

10. @yukyuonanvHvle ROCIE006AMETbHOCHIU U PAOBL.

10.1. ®yHKUHMOHATIBHBIE MTOCIEN0BATENBLHOCTH U psAAbL. [ToTOUCHHas 1
PaBHOMEPHAS CXOAMMOCTD MOCJIEN0BATENBHOCTEN U PSAIOB.

10.2. Kpurepuit Komm paBHOMEPHOR CXOAMMOCTH MOCIEN0BATETBHOCTH U
psaaa. HeoGxoaumoe yciaoBre paBHOMEPHOM cxoauMocTh psaa. [Ipu3Hak
Beiiepmirpacca paBHOMEPHOH ¢X0MMOCTH (PYHKIIMOHATIBHOTO psifa.

10.3. Teopema 0 HEMPEPBIBHOCTH CYyMMBI (PEAEIIBHON (PYHKIMK ) PABHOMEPHO
cxoasuierocs psaaa (PyHKIMOHATBHON NOCIE0BATEIBHOCTH).



10.4. Teopema 00 MHTErPUPYEMOCTH CYMMBI (MPEAEIIBHON QPYyHKIIAN )
PAaBHOMEPHO CXOs1Ierocs Ha [a,B] psaa (QyHKIMOHATBHOM
NOCTIEA0BATENBHOCTH ).

10.5. Teopema o muddepeHuUpPyeEMOCTA CYMMBI (IPEAETIBHON (PYHKIIMH )
cxoasuierocs Ha [a,B] paaa (pyHKIMOHAIBHON MOCIIEI0BATEIBHOCTH ).

10.6. Crenennsie psnbl. [lepBas teopema Adens. Panuyc u uaTepBan
CXOAMMOCTH CTEMEHHOTO psifa. Teopema 0 paauyce CXOJUMOCTH CTENEHHOTO
psaa. GopMyInbl AJTs1 BEBIYACICHHS PAANyCca CXOAUMOCTH CTETIEHHOTO psja.

10.7. Bropas Teopema Abens.

10.8. ®yHKIHS, AHATUTUYECKAS B TOUKE. ENMHCTBEHHOCTh MPEICTABICHUS
AHAJIMTUYECKON B TOUKE (PYHKIIMM CTENEHHBIM PAAOM. Teopema 0 MOYICHHOM
TP PEPEHIMPOBAHUHA UHTETPUPOBAHUM CTEIIEHHOTO PAJA.

10.9. Paasl Teitnopa u Maknopena. HeoOxoauMoe 1 10CTaTOYHOE YCIOBUE
PA3NOKUMOCTH (QYHKIMH B CTENEHHOM psia. [IpuMep OecKOHEUHO
g hepeHInpyEeMOil PYHKIHMH, HE SBISAIOMICHCS aHATUTHYECKOH. Pa3noskenne B
psia MaknmopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKLIWNA.

Tpernii cemectp

1. OynKkyuu HecKoabKux nepemenHuix.

1.1. TIpenen mociiemoBaTEIbHOCTH TOUEK NPOCTpancTBa R. JIleMma o
CXOAMMOCTH IOCIEA0BATENLHOCTH TOUYEK B MpoCcTpancTBe R. Jlemma o
(yHIaMEHTAIBHOM MOCIIEI0BATENLHOCTH, KpuTepuidi Komm cxoqumocta
MOCJIEI0BATENBHOCTHA TOUEK NpocTpancTBa R. Teopema boJibiiano —
Beiiepurpacca.

1.2 Tlpenen ¢pyHKnmM n nepeMeHHbIX B Touke 1o ['eitne n mo Ko,
SKBUBAJICHTHOCTh 3THX ONPEACIICHUH. Apu(pMETHUECKIE ONEPALMN HAN
(YHKIMAMY, AIMEIOIIUME Npeaell. BeCKOHEYHO Malible (PYHKIIMH N TEPEMEHHBIX.

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

1.4. TToBTOpHEBIE Ipeaensl. Teopema 0 CymeCTBOBAHMM TOBTOPHOTO TIPEAETA.

1.5. HenmpepbIBHOCTH (PYHKIIMM HECKOJBKHX MEPEMEHHBIX B TOUKE.
ApudpmMeTHUECKHE OTIEpallii HaJl HENPEPBIBHBIMU (QYHKIMSAMHU. HempepbIBHOCTH
CJIO>KHOH (DYHKIIMH.

1.6. Teopema 00 yCTOMYMBOCTH 3HAKA HENPEPHIBHON B TOUKE (DYHKIUH.
Teopema 0 MPOXOKACHUU HEMPEPBIBHON (PYHKIHMEH Yepe3 T000€ MPOMEKYTOUHOE
3HAYCHHUE.

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

1.8. Bropas teopema Beliepiurpacca (0 JOCTHKEHUHN HEMPEPBIBHOW HA
KOMNAKTe (YHKIMEH CBOMX TOUHBIX FPAHEH ).

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



1.10. YacTtHsle mpon3Boansie. JnddepeHuppyemMocTs GyHKIUN HECKOTbKUAX
NEPEMEHHBIX. TeopeMa 0 CylIeCTBOBAHUN YaCTHBIX TPOU3BOIHBIX
IMPPEPEHIMPYEMO B TOUKE PYHKLIHH.

1.11. HenpepoiBHOCTE tuPepeHIupyeMOii B TOUKe PyHKIKH. Jl0CTaTOYHOE
ycnoBue nudpdepenuupyemoctu pyHkuuu B Touke. Jnddepenuman GpyHkumum
HECKOJIBKMX MEPEMEHHBIX.

1.12. InddepenumpoBanne cnoxHol GyHKIuN. OTHOPOAHBIE (PYHKIIAN
creneHu p. Teopema Ditiepa 00 0OqHOPOAHBIX (YHKIUSAX. MTHBApMAHTHOCTH
(dbopmbl IEpBOTO MU PepeHImana.

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

1.14. YacTHbIE TPOU3BOAHBIE BHICIIUX MOPSAKOB. JJOCTATOUYHOE YCIOBUE
PABEHCTBA CMEIIAHHBIX MPOU3BOIHBIX (ClTydail (PYHKIUHU JABYX MEPEMEHHBIX U
ciydail pyHKIMM N NEPEMEHHBIX ). JnddepeHnmanbl BBICIIMX TOPSIKOB.

1.15. ®opmyna Teitmopa ¢ octaTouHbIM ujieHOM B (popme Jlarpanska. dopmyna
Teiinopa ¢ octarouHbM ujieHOM B (popme [leano (6€3 nokazarenscTna).

1.16. noHsATHE NOKATBHOTO 3KCTpeMyMa. HeoOxoauMoe yCiaoBHE JTOKAJIBHOTO
AKCTPEMYMA.

1.17. JIocTarouHOE YCIOBHE JIOKAITBHOTO SKCTPEMYyMA.

1.18. Ycnonslii 3kcTpeMyM. Metoa MHOkuTENEH Jlarpanska, HEOOX0AMMOE
YCIIOBHE JIOKATBHOTO SKCTPEMYMA.

1.19. JTocTaTo4yHbIE YCIOBHS JIOKAIBHOTO SKCTPEMYMA.

1.20. KacarenbHast III0CKOCTh, HOPMAJIbHBINA BEKTOP.

1.21. ITonsTre QyHKIMK, 3aJaHHONU HEeSIBHO. TeopeMa 0 HESIBHON (DYHKIIMH JIJIs
ciry4ast

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

1.22. HesiBHBIE PyHKIHAX, ONMPEACTAEMBIE CUCTEMON (PYHKIIMOHATTBHBIX
ypaBHeHui. Teopema 0 CylieCTBOBAHNN HESIBHBIX (DYHKIMIA, ONPEACISIEMbBIX
CUCTEMOM ypaBHEHUH (0€3 J0Ka3aTeIbCTRA). BHIUMCICHHE YaCTHBIX TPOU3BOIHBIX
(YHKIMH, 3aTaHHBIX HESBHO CUCTEMOMN YPaBHECHUIA.

1.23. 3aMeHa NEPEMEHHBIX AJIsl HESBHO 3aJaHHBIX (PYHKIIWH.

2. Kpammnbvie unmezpainol.

2.1. CoOCTBEHHBIC HHTETPAJIbI, 3aBUCSIINAE OT MapaMerpa. Teopema o
HENPEPBIBHOCTH MHTErpajia 1o napamerpy. Teopema o nupdepeHumpyemMocTa
WHTErpaja no napamerpy (mpasusio Jleiionuia).

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

2.3. IIpuBeneHne NIBOMHOIO MHTErPaja K MOBTOPHOMY

a) cly4aid mpssMOYToJIbHOM 00J1acTh

0) caydail mpoU3BOJILHOM 00J1acTH
2.4. JIBOWHOM MHTErpas B NOJSAPHBIX KOOPAMHATAX
2.5. 3aMeHa NEPEMEHHBIX B IBOWHOM MHTErpaje



2.6. 'eOMETPUUECKUE PUITOKEHHS IBOWHBIX MHTETPAJIOB:

a) BBIYMCIICHUE TUTOIIAEH
0) BEIYKCIEHHE 00OBEMOB
B) BBIUMCIICHHE TUIONIAICH TOBEPXHOCTEN

2.7. Tpotinoii uaterpan. [lepexon k moBTOpHOMY UHTErpaity (0e3
JI0Ka3aTeNIbCTRA). 3aMEHA MEPEMEHHBIX (0€3 J0KA3aTeNbCTRA), HMJIUHAPAYECKAS 1

chepudeckas CUCTEMbI KOOPJHAT.

2.8. KpuBonMHEHHBIA MHTErpal 1-ro poaa; ero CBOMCTBA.
2.9. KpuBONMHEHHBIA MHTErPAIT 2-TO POAA; €T0 CBOMCTBA.
2.10. ®opmyna ['puna. BerarcieHue miomaaci ¢ moMOIBI0 KPUBOJTUHEHHBIX

UHTETPAJIOB.

2.11. He3aBUCHMOCTb KPUBOJMHEHHOIO UHTETPasa OT IyTH HHTETPUPOBAHHSI.
2.12. TloBepxHOCTHBIE MHTErpaibl 1-r0 U 2-10 pona. Teopema ["aycca —

OcTtporpanackoro (6€3 10Ka3areabCTRA).
3. Paowsl @ypoe.

3.1. OproronaneHas TpuroHoMmerpuueckas cucrema. Psag Oypoe s
a0COJIFOTHO UHTETPUPYEMOH Ha [a,b] hyHKumK; psin Dypre As YETHOM 1
HEYETHON QpyHkumu. Pag @ypbe B ciayyae MpOM3BOJIIBHOTO MHTEPBAIA.

3.2. CxommmocTs pana Oypbe Ui KyCOUHO-TTAAKOH PyHKIMK.

3.3. HepaBeHnctBo beccernst.
3.4, Tlpuznak /{unu (0€3 moKa3aTeIbCTRA).

3.5. CxomuMocTh paaoB Dypbe Wi PyHKUMN, YIOBIECTBOPSIOMIMX YCIOBHIO

[I'enbaepa.

3.6. [IpubnuxeHrEe HENPEPHIBHBIX (PYHKIHMIA TPUTOHOMETPHYECKAMHU U

anreOpanvyeCKUMU MHOTOYJICHAMHU.

3.7. MunumanbHoe ¢BOHCTBO KO3 uimentoB dOypre. PaBencTro [apcepas.
[Tounennoe qudpepeHIUPOBAHNE U HHTETPUPOBaHUE PAOB Dyphbe.

III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YueOHast mporpamma — Bun zanstust
HaMMEHOBAaHUE PA3JIENIOB H TEM

OO0pasoBaresbHbIC
TEXHOJIOI'NU

Ilepeotit cemecmp

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

1. U3noxxeHue
TEOPETHUECKOTO MaTepHaa.

2. Perwnenue 3agau.




2. IIpeaen nocnenoBaTeNbHOCTH
21-26

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

3. Ilpenen pynxmum 3.1 —3.5

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

4. HenpepbiBHOCTH QyHKINH 4.1
-4.13

Jlekuuu, npakTuyeckue
3QHATUS

1. U3noxxkeHue
TEOPETUYECKOTO MaTepHaa.

2. Pewuenue 3agau.

5. IlpoussonHas u
muddepenmman 5.1 — 5.14

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxkenue
TEOPETUYECKOTO MaTepHaa.

2. Pewuenue 3agau.

Bmopoii cemecmp

1 .IlponssonHas u
maddepenmman 5.15 - 5.21

Jlekuuu, npakTuyeckue
3QHSATUSA

1. U3noxxeHue
TEOPETUUECKOTO MaTepHaa.

2. Pewuenue 3agau.

2. HeonpeneneHHsblil HHTErpa
6.1-65

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

3. Omnpenenensslii uaTerpan 7.1
-7.11

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxkenue
TEOPETHUECKOTO MaTepHaa.

2. Perwuenue 3agau.

4. HecoOCTBEHHBIE HHTETPAIIBI
81-85

Jlekuuu, npakTuyeckue
3QHATUSA

1. U3noxxeHue
TEOPETHUECKOTO MaTepHaa.

2. Pewuenue 3agau.

5. Uncnossble panp: 9.1 — 9.4

Jlekuuu, npakTuyeckue
3QHSATUSA

1. U3noxxenue
TEOPETHUECKOTO MaTepHaia.

2. Perwuenue 3agau.

6. @yHKLHOHAJIbHBIE
MOCJEA0BATENBHOCTH U PsALIbI
10.1-10.9

Jlekuuu, npakTuyeckue
3QHATUS

1. U3noxxkenue
TEOPETUUECKOTO MaTepHaa.

2. Pelnenue 3agau.

Tpemuii cemecmp




1. ®yHKIMHN HECKONBKUX Jlexuuy, npakTudecKue 1. U3noxeHue
nepeMeHHbix 1.1 —1.23 3aHATUA TEOPETUUECKOTO MaTEPHAIA.

2. Pewuenue 3agau.

2. Kparnele unrerpainsr 2.1 — Jlexuuy, npakTu4ecKue 1. U3noxeHue
2.12 3aHATUA TEOPETUUECKOTO MaTEPHAIA.

2. Pewuenue 3agau.

[TpenonaBanue y4eOHOM TMCUUIUIMHBI CTPOUTCS HA COYECTAHUH JICKLHIA,
NPAKTUYECKUAX 3aHATUI U PA3IMYHBIX (POPM CaMOCTOSATENBHON padOThl CTYICHTOB.
B nmpouecce 0cBOECHUS AUCHUITIMHBI UCTIONB3YIOTCS CIEAYOIUE 00Pa30BaTENbHBIC
TEXHOJIOTHH, CIOCOOBI M METOIbI (POPMHUPOBAHUS KOMITETEHLIMI: TPaJIULIMOHHBIE
JIEKLIMH, TPAKTAYECKUAE 3aHATUS B UHTEPAKTUBHOM PEKUME, BBINIOJTHEHUE
VHAMBHAYAJIbHBIX 33/JaHUi B paMKaX CaMOCTOSTENbHON paObOTHI.

JIMCUMITIMHA TPEAYCMATPUBACT BBIMIOTHEHUE KOHTPOJIBHBIX Pa0oT, MUCbMEHHBIX
JOMAITHUX 3aJaHUH, paCUECTHO-TPAPHUECKAX U KYPCOBBIX padoT.

IV. Onenovnbie MaTepHaabl 1JIs1 NPOBEACHUS TEKYLIEH 1
MPOMEKYTOYHOM aTTeCTAUN

Texywas ammecmayus
TunoBrle 3a1aHus;
3ananune 1.

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

1 2lg .
oYYy +X } pasen 5600. Haiitu x .
3). Jlokazatb, 4t0 (ANB)x(CND)=(AxCYN(BxD).
4). Jlokazatb, 4to Juist 1000 GyHKIMHu f BEpHO f(AUB)=f(AU f(B).
5). Haiitu

2). llecToli usieH pa3ioKeHHs [

. M ' n n . n
a) tim 5001 6) fim = B) lm — 2
noo pt 4] A noo gl
3ananue 2.

1). ITonw3ysce paznoskeHueM no popmyne MakiiopeHa, HaliTH
1—(cosx)™™*
: :

lim

x—0 X

2). [ocTpouts Tpaduk GYHKIMHA y=vx> +x+1+x> —x+1.



dx

‘[ xrlxi—x+1
4). Haiitu 1 = ICOS *d
sin4x
5). BeiBecTH peKyppeHTHYO (GOpMYITy JIJIsl BRIYMCIICHUS HHTETpaa
1= dx (n>2).

3). Haiitu 1 =

3ananune 3.

1). Haiitu limlim u(x,y) ¥ limlimu(x,y), €CMM u(x,y)=log (x+y), a=1, b=0.

x—a y—b y—b x—a

X+
2). TIokasaTh, 9TO IPA x —> 0,y —> 0 GYHKIMSI z=>"2 MOKET CTPEMHTHCS K
x J—

moGomy npeneny. [Tpu KakoMm nMpUGIMKEHHH TOUKH (x, y) K TOUKE (0,0) limz =3,
Imz=2,limz=1, limz=-2?
3). Haiitu dz,ecnu z= f(u,v), 00 u =In(x>—y?), v=xy".

4). BoaucinuTh NpuOIMKEHHO (1,02)” - (2,03)°.

X

5). Haittu yron Mexxay rpaaueHtaMud QyHKIUH [ = ————— B TOUKax
xP+yP+z

A(1;2;2) m B(-3;1;0).
6). Haiitn npou3BogHyro pyHkumu f = zy’z® B Touke M(3;2;1) mo
HampaBJIeHUIO BekTopa MN, rae N(7;5:1).

Cnoco0 MpoBEACHUS — MACbMEHHBIN.

Kpurepnuu onieHuBaHUs:

3anava pelieHa NoJHOCTBIO - 5 OaIoB,;

3ajaua CONCPKUT HETOYHOCTH U HE3HAUUTEIbHBIE OITMOKY - 4 Oana;

Pemenne cogepkut rpyosbie omuoOKu - 2 danna.

IIpomedicymounwiii KOHmMpOIb

YK-1 Cnocoben ocymecmenams nOUCK, KpumuuecKuil AHau3 U CUHMe3
UH(opMayuu, NPUMEHAMb CUCIEMHbBII NOOX00 013 PEUEeHUA NOCHAGTCHHbIX

3ao0au

VK-1.1 Ananuzupyem 3aoauy, eeioeiisis ee 6a3o6vie coCmasisiouue



VK-1.2. Onpeoensem, unmepnpemupyem u pausjicupyem uHoopmayuio,
mpebyemylo 0iis peutenusi NOCMAasieHHO 3a0a4u

VK-1.3 Ocywecmeisiem nouck ungopmayuu 05 peutenusi nNOCmagieHHow 3a0a4u
1O PA3IUYHBIM MUNAM 3ANPOCO8

VK-1.4 llpu obpabomxke ungopmayuu omiudaem gpaxmol om MHeHul,
uHmepnpemayuil, oyeHox, opmupyem cobcmeeHHbvie MHEHUSL U CYICOCHUS,
apaymeHmupyem c80u 6blG00blI U MOYKY 3PEHUs

OIIK-1 cnocoben npumeHamop eCmecmeeHHOHAyUHble U 00UICUHICCHEPH b
3HAHUA, MEMOObI MAMEMAMUYECKO20 AHANU3A U MOOCNUPOBAHUA,
meopemuuecKo20 U IKCNePUMEHMAIbHO20 UCC1e006AHUA 8 NPOPeCcCUOHATbHOU
oeamenbHoCmu

OIIK-1.1 3uaem ocHogvl mamemamuxy, huzuKy, ul4UCIUMeENIbHON MEXHUKU U
NpOCPAMMUPOBAHUS

IIK-1 Cnocoben yuacmeoeamsp ¢ Kauecmee UCROJIHUMENA 6 HAYUHO-
UCCNe008aMENbCKUX PA3PAOOMKAX HOGBIX POOOMOMEXHUYECKUX U
MEXAMPOHHBIX CUCEM

IIK-1.1 Paspabamueisaem mamemamudecKue Mooeiu MexampoHsix u
POOOMOMEXHUYECKUX CUCIEM, UX NOOCUCIEM U OMOETbHBIX DJIEMEHMO08 U MOOYlell

Tunosrle 3a1aHus;
3ananune 1.

1. Ilpenen uncnoBOil MOCIEIOBATEIILHOCTH.
2. llepBoe u BTOpOE nmpaBuio Jlonurans.
3. Jokazatb TeopemMy Jlarpanxa ((popmysna KOHCUHBIX MPUPALLEHU ).

3ananune 2.

1. TlepBooOpazHasi W HeonpeacneHHbd WHTerpas. (OCHOBHBIE CBOMCTBA
HEONPEAEICHHOTO UHTETpaIA.

2. OnpeneneHuelii naTErpasl Pumana. CBOMCTBA ONPEACICHHOTO UHTET PAJIA.

3. Jokazatb npusHaku [lanamOepa n Komm ¢xoammMocTr YMUCI0BOro psija.

3ananune 3.

1. Tlowatne ycinoBHOrO B3Kkcrpemyma. Merton MHoxurener Jlarpanxka,
HEOOXOIMMOE YCIOBHE YCIOBHOTO IKCTPEMYMA.

2. JlBoiiHOM unTerpan. CBONCTBA ABOIMHOIO MHTETpaa.

3. JHokazare ¢popmyny ['puHa.



Crocob npoBEACHUS — YCTHBINA.
Kputepun onieHuBanus:

Bormnpoc u3103keH noJHOCTHIO — 12 6aios;

OTBeT HA BONPOC CONCPKUT HECYIIECTBEHHBIE HETOUHOCTH - 10 Oaios;
OTBeT HA BOMPOC COACPKUT IpyOble ommOKkH - 4 Oasuia.

VK-1.5. Paccmampusaem u npeonazaem 603MOCHbIE BAPUAHMBL PEULEHUS
NOCMAasIeHHotl 3A0a4u, OYeHusdst Ux OOCMOUHCMEA U HeOOCMAMKU

OIIK-1.2. Pewaem cmanoapmusie npogeccuondivivie 3a0a4u ¢ NpuMeHeHuem
ecmecmeeHHOHAYYHbIX U OOWeUHIICEHEPHBIX 3HAHUT, MEMOO008 MAMEMAMUIeCKO20
AHANU3A U MOOEIUPOBAHUS.

Tunosrle 3a1aHus;

3ananune 1.

1. Haiitu miowmaaes Gurypsl, 3aKI0YCHHON MeK Ty nmapadoiaMu
2
y=4x?, y:% U IIPSIMOHA  y =2.

2. Onpenaenuts 00J1acTh CXOAMMOCTH (DYHKIIMOHAJILHOTO Psiia

i n X ?
~p+1\2x+1)

3ananune 2.

1. Haittu jyiviHy uHAnA  y(x) = I«/cole dt, 0<x< % .
0

o0

2. Haiiti 00acTh CXOJMMOCTH psifia »
n=1 NN

cosnx

. UccnenoBaTh Ha aOCOMIOTHYIO

CXOJUMOCTB.

OIIK-1.3 Braoeem Hagvlkamu meopemu4eckKo2o U 9KCNePUMEHmMaIbHO20
uccue008ans 00veKmoe npogheccuoHaIbHol OesimelbHOCHU

Tunosrle 3a1aHus;
3ananune 1.

1. Beraucauth npudamkeHHo (1,02)% -(2,03)°.












p—

p—

p—

2. BBIOMHUTE 3aJ1aHKs Ha CAMOCTOSTENbHYHO Pad0Ty IO METOY
MaTeMaTHYECKON MHIYKITUH.

[Ipakxmuyeckoe 3auamusi 2.
MmuoxecTBa. Onepanyu HaJl MHOKECTBAMU. JIEKapTOBO MPOU3BEICHUE.
OKBHUBAJIEHTHOCTH MHOYKECTB.
Pewenne 3amay o teme.
MetoanuecKue peKOMEH ALK,
[TOBTOPUTH OCHOBHBIC MOHSITUSI TEOPHUH MHOKECTB.
BBINOMHUTE 3ajaHKs HA CAMOCTOSITENIBHYHO PA0OTY MO TEOPHUU MHOKECTB.

IIpaxmuueckoe 3ansimue 3.
OroOpakenue, PyHKIUs. CIODbEKTUBHBIC, UHBCKTUBHBIE,  OMEKTHBHBIC
otoOpaxkenus. OOpaTHoe oToOpakeHue. Cynepno3uiys 0TOOPaKEHU,
Pewenue 3amay o teme.
Meroanueckne peKOMEHIAINH.
Pazo0Opath TeopeTruecKmii MaTepua no TeMe.
BhINonmHUTE 3aaHusl HA CAMOCTOSITEBbHYI0 Pad0Ty MO OTOOPAKCHUSIM.,

llpaxmuueckoe 3ansamue 4.

BepxHss 1 HIKHASA TPaHKU YACIIOBOIO MHOXKECTBA, UX XapPaKTEPUCTHYECKHUE
CBOMCTBA.

OrpaHu4eHHbIE OTOOPAKEHUS, BEPXHSS U HIXKHSISL TPAHU OTOOPAKECHHSI.

[ToHATHE METPHYECKOTO U HOPMUPOBAHHOI'O ITPOCTPAHCTB.

Pewmenne 3amau NeNel101 — 102, 106, 108, 116, 381, 383 — 387, B.IL
HemunoBuu «COOPHMK 33724 M YIPAKHEHUH IO MAaTEMATUUYECKOMY aHAIU3Y».

MetoanuecKue peKOMEH ALK,

. T1oBTOpUTH A0KA3aTENBCTBO TEOPEMBI O CYIIECTBOBAHUU BEPXHEH (HUXKHEH ) TpaHu

y OFPaHUYEHHOTO CBEPXY (CHU3Y) YUCIIOBOTO MHOXKECTBA.

[TpuBECTH MPUMEPBI 3AMKHYTHIX H OTKPBITHIX IAPOB B PA3HBIX METPUUYECKUX
IPOCTPAHCTBAX.

BBINOMHUTE 3aaHKs HA CAMOCTOSITENIBHYI0 PA0OTY O TEME.

Tema 2. Ilpeoen nocneoosameibHOCHIU.

IIpaxmuyuecxoe sanamue 1.

[Ipenen mocnenoBarenbHOCTH B METPUYECKOM MTPOCTPAHCTBE.
OyHIaMEHTaIbHAs MTOCJIEI0BATENBHOCTD, MOJHOE METPUYECKOE MPOCTPAHCTBO.
Kpurepnit Komm ¢XoauMoCTH MOCIIEI0BATEIIBHOCTH.

Pemenne 3amau NeNed4 1 -45, 87 — 89, B.I1. Jlemuaouu «COOpHUK 3a7a4 U
VIPLKHEHUHA 110 MATEMATUYECKOMY AHATA3ZY Y.
MetoanuecKue peKOMEH ALK,
[TpopaGoTaTh NEKIMK IO U3YUEHHON TEME.
BBINOMHUTE 3aJaHUE HA CAMOCTOSTENBHYEO paboOTy 10 TEME.
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1.

[Ipakxmuyeckoe 3ansmue 2.

[Tpenen yncnoOBO MOCIEIOBATEILHOCTH, TCOPEMA O €IMHCTBEHHOCTH
npejiesia YMuCIOBOM NOCAEA0BATEIbHOCTH. bECKOHEUHO Maible, OECKOHEUYHO
OOJIBIINE MOCAEA0BATEIBHOCTH, MX CBOHCTBA. ApU(PMETHUECKHE CBOMCTRA
CXOAAIIMXCS MOCIIEA0BATEIBHOCTEM.

Pemenne 3amau NeNeS8, 59, 68. 69. 78,79, B.I1 Jlemunouu «COOpPHUK
3a7a4 ¥ YIPAKHCHHUIN M0 MATEMATHYECCKOMY AHAJIU3YY.

MeToauyecKue peKOMEH ALK,
JlokazaTh TEOPEMY O EAMHCTBEHHOCTH MPEENA YACIOBOM MOCIEA0BATEILHOCTH.
JlokazaTe TEOPEMY O CYIICCTBOBAHUM NPEACIIA Y OTPAHUYCHHOW MOHOTOHHOM
MOCIECIOBATEILHOCTH

. BBIMONHUTE 3a1aHKE HA CAMOCTOSTENIbHY IO padoTy MO U3yYEHHOH TEME.

[Ipakxmuyeckoe 3ansamue 3.
HacTruuHbIe MPEACIbl MOCIEA0BATEIIBHOCTEH. BEpXHUNA U HYOKHUE TTPEAETIbI
[TOCJIEAOBATEIBHOCTH.
Pemenue 3amau no reme.
Meroauyeckue peKOMEHIAMH.
Jlokazare Teopemy bosbiiano — Beliepuurpacca 0 CyLIECTBOBAHUMA YaCTHYHOTO
npeaena y OrpaHi4eHHON YUCIIOBOM MOCIIEA0BATEIBHOCTH.

. BBIMONHUTE 3a1aHKE HA CAMOCTOSATENIbHYIO paboTy MO U3yYEHHOH TeME.

Tema 3. Ilpeoen hynrkuuu.

IIpakxmuyeckue 3auamus 1,2.

[Tpenen pynkuuu B Touke no ['eline u mo Ko, 3KBUBAJIEHTHOCTh 3THX
onpeaencHuii. OQHOCTOPOHHUE MPEAECTHI B TOUKE. APU(PMETHUECKHUE OTIEpallii
Haa QyHkuusaMu, umerommmMu npeaen. Kpurepuii Konm cymiectsoBanus npeaena
()YHKLIMH B TOUKE.

Pemienue 3amau NoNo402 - 407, 409 — 419, 435 -439, 471 — 480, B.IL
HemunoBuu «COOPHMK 33724 M YIPAKHEHUH IO MAaTEMATUYECKOMY aHAIU3Y».

Mertoanueckue peKOMEHIALNH.
1.Jloka3aTe 5KBUBAJICHTHOCTh OMPEACICHUIA Mpeaeaa GYHKIMHA B TOUKE IO
['efine u o Kowy.
2. BBINOIHUTE 33JaHuE HA CAMOCTOSTEbHYIO PadOTy MO U3YYEHHOU TEME.

[Ipakxmuyeckue 3anamus 3, 4.

3aMeuarenbHbIe Npeaeiibl. beCKkOHEUHO Masible U OECKOHEYHO OONBIINE
(yHKIMH, TEOPEMBI O HUX. CPaBHEHHUE OECKOHEYHO MabIX (PYHKIIHIA.
OKBUBAJIEHTHBIE OCCKOHEUHO Masibie (PyHKIMU. TeopeMa o npeaene CloKHON
(YHKLMH.

Pemenue 3amau NeNed88, 495, 506, 515, 516, 646 — 651, B.I1. JlemuagoBuu
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHAIHU3Y».

MeToau4ecKue peKOMEHAALMH.

JlokazaTh T€OpPEMBI 0 OECKOHEYHO MaJIbIX B OECKOHEYHO OOMbIINX (DYHKIMUSX.
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Pazo6park A0Ka3aTeIbCTBO TEOPEMBI O IPEIENE CI0KHOM (PyHKIMK.
BhINonmHUTE 3ajaHiE HA CAMOCTOSATEBHY IO PA0OTY MO U3YUCHHON TEME.

Tema 4. Henpepovignocmos hyHkuyuu.

IIpaxmuyueckoe s3anamue 1.

HenpepeiBHOCT (hyHKIIMU B TOUKE. OTHOCTOPOHHSS HENPEPHIBHOCTD.
ApupMETHUECKHE OTIEPALlMU HAJl HENPEPHIBHBIMU (DYHKLUSIMH.
Pemenue 3amau NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. Jlemugoruu
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHAIHU3Y».

Mertoanueckne peKOMEH IalH.

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

2. Jloka3ate CBOWCTBO JIOKAIBHOW OIPAHWYEHHOCTH HETIPEPHIBHOM B TOUKE

(YHKLMH.
3. BBIMOJHUTH 3aaHUE HA CAMOCTOSITENBHYIO padO0Ty MO U3YYCHHOU TEME.

IIpaxmuuecroe 3ansmue 2.
Toukn pa3psiBa GYHKIMHU W UX KIacCH(PHUKALIHSL.
Pemenue 3amau NeNe736 — 738, 741 — 743,745, 747 — 749, B.11. JleMuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHATHU3Y».
MeToan4ecKkue peKOMEHAALNH.
JlokazaTh TEOpPEMY O TOUKAX Pa3pblBa MOHOTOHHOW Ha OTPE3KE (PyHKLIMN.
BbINonmHUTE 3aaHlE HA CAMOCTOSATENBHYIO PA0OTY MO U3YUCHHON TEME.

IIpakmuyuecxoe 3auamue 3.

Teopema 0 paBHOMEPHON HENPEPBIBHOCTH (PYHKIIMK, HEMPEPHIBHON HA
KoMIakTe (0000ueHue Teopembl Kantopa).
Pelienne 3a1a4 Ha paBHOMEPHYO HENPEPBIBHOCTE.

Mertoanueckue peKOMEHIanH.

JlokazaTh TEOpPEMY O PABHOMEPHOW HEMPEPBIBHOCTH (PYHKLIMH, HEMPEPHIBHOK Ha
OTPE3KE.
Pazo6park n0Ka3aTeIbCTBO TEOPEMBI O PABHOMEPHON HEMPEPBIBHOCTH (PYHKLIHH,
HENPEPBIBHON Ha KoMmakTe (0000meHne reopeMbl Kantopa).
BhINonmHUTE 3ajaHiE HA CAMOCTOSATEBHY IO PA0OTY MO U3YUCHHON TEME.

Tema 5. Ilpouseoonasa u ougpepenuyuan.

IIpaxmuueckoe 3ansmue 1.

[TpousBoaHAs, €€ TEOMETPUUECKUI CMBICT. OTHOCTOPOHHUE MTPOU3BOIHBIE.
[TponsBoaHas cioxHON 1 0OpatHoi PpyHkumid. uddepenuupoBanne GyHKIuH,

3a1aHHOM mapamMeTpuiecku. [[pon3BoIHbIE BEICIIMX NOPSAKOB. uddepeHunan

(yHKIMH, TeoMeTprYECKuid cMbich auddepenumana. [IpaBuna BeIYMCICHAS

mipdepennmana. JuddepeHunans BBICIINX MOPIKOB.

Pemrenne npumepoB Ha uPpepeHIIMpOBaHNUE.
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Peenue 3anayu Ha HaxoxkACHUE TUPPEPEHIINATIOB.
MeTtonndeckue peKOMEHAALNN.
Bbryunth Tabnuily mpou3BOIHBIX.
JlokazaTh yTBEP)KIACHUE O HEMPEPBIBHOCTH PyHKIMA, THPPEPEHIUPYEMOI B
TOUKE.

. BeiBecTn (popMyJiel 1yisi MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YACTHOTO JIBYX

(YHKLIMIA.
BhINonmHUTE 3aaH1E HA CAMOCTOSATEBHYIO PA0OTY MO U3YUCHHON TEME.

Ipaxmuyuecroe 3anusmue 2.
ITepBoe 1 BTOpOE NpaBuiio Jlonurans.
Pemenne 3anau NeNe1361 — 1369, B.I1. lemunoBuy «COOpHHK 33714 U
YIPAKHEHUN 110 MATEMATHYECKOMY aHAJIA3Y).
MeToInYECKIE PEKOMECH AN,

. BBIMONHUTE 3a7]aHKE HA CAMOCTOSTENIbHY IO paboTy MO PACKPBITHIO

HEOIPEICIICHHOCTEN.

[Ipaxmuuecxoe 3ansimue 3.

®opmynsl Teitnopa m MakiopeHa ¢ 0cTaTouHbIM WieHOM B opme [leano u B
¢dopme Jlarpanxa. PaznoskeHue snmeMeHTapHbIX GyHKIME 1o popmysie
MaxkJiopeHa.

Pemenue 3amau NeNel376, 1378 — 1380, 1384, 1388, 1392, B.I1. lemuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHATHU3Y».

MeTroanveckue peKOMEHIALNH.
BhInonHUTE 3aaHiE HA CAMOCTOSATEBHY IO PA0OTY MO U3YYCHHOU TEME.

llpaxmuueckoe 3ansamue 4.

[ToHsiTHE TOKAJIBHOTO 3KCTpeMyMa. BeinyknocTs rpaduka GpyHkuun. Touku
neperuda rpaduika GyHkuun. AcuMnToThl rpaduka pynkiuu. Heodxoaumoe u
JOCTATOYHOE YCIIOBUE CYIIECTBOBAHUS HAKIIOHHOW ACUMIITOTHI.

HccnenoBanne GyHKIMNA ¢ TOMOUIBEO THPPEPEHIMATBHOTO UCUACTICHHMS.
MeTroanveckue peKOMEH IALNH.

JlokazaTh HEOOXOAMMOE M JOCTATOYHOE YCIIOBHE CYINECTBOBAHMS HAKIIOHHOM

ACUMIITOTBHI.

BhINonmHUTE 3ajaHiE HA CAMOCTOSATEBHY IO PA0OTY MO U3YUCHHON TEME.

TpeGoBaHus K pEHTHHI-KOHTPOJIIO

B TedyeHme cemecTpa KOHTPOJB 3HAHWK OCYIIECTBISIETCS B JABa dTana (2
MOJIYJIs), B KOHLE CEMECTPA MPOBOANTCS IK3aMeEH. MaKkCUMaIbHO BO3MOXKHBIN Oasut
3a IUCHUIIMHY paBeH 100, MaKCUMATbHOE KOJIMYECTBO OAJIJIOB 3a KK bl MOTYJTb
paBHo 30, 3a 3x3ameH — 40.

IlepBLIii cemecTp

1. Tekyumii KOHTPOJIb yCIIEBAEMOCTH



Coaep:xkaHue caMOCTOATEIbHOI padoThI
1. PemieHue 3ana4 Ha METOJ MAaTEMATUUYECKOM MHAYKIIMKU 1 OMHOM HbrOoTOHA.
2. OBnaneHWe OCHOBHBIMU NOHITHIMH TEOPUN MHOKECTB.
3. OByaicHUE NOHATUEM MPEEIIA TOCTIEA0BATENBHOCTH; PELICHHE OCHOBHBIX
TUMOB 33124 TEOPHH MOCIICA0BATETbHOCTEH.
4.0OBnaseHue NoHsATHEM Npeaena GyHKuuu. Beaucienne npeaenoB GyHKIui.
5.HenpepbiBHOCTH (pyHKIMW; UCCIIeA0BaHUE (DYHKIMI HA HETPEPBIBHOCTb.
6.OCBOECHHE OCHOBHBIX CMIOCOO0OB M MPUEMOB HAXOKIEHUS MPOU3BOAHBIX
dbyHkuuMi. Penienue 3a1ay Ha MPUMEHEHUE MPOU3BOHOM U nuddepeHnnana
(YHKLMH.
DopmMbl IPOBEACHUSI CAMOCTOATEILHOI paboThI:
- TOMAIIHUE 3aAaHusl (M3YUCHUE JIUTEPATYPBI IO TEMaM, PELICHAE TPUMEPOB U
3a/1a4);
- HanmKucaHue pedeparos;
- BeInoaHeHue PIP;
- MOATOTOBKA K KOHTPOJIbHBIM padoTaM;
- MOATOTOBKA K SK3aMEHY.
DopmMbI KOHTPOJISI CAMOCTOSTE/ILHOI paGoThI:
- MPOBEPKA U COOECEAOBAHUE TIO PE3YJIbTATAM BBITOJHEHUS JOMALIHUX PadoT;
- MPOBENICHUE W MPOBEPKA KOHTPOJBHBIX PadoT;
- 00cyxneHue pedeparos;
- MPOBEPKA U 00CYKACHKUE pacyeTHO-rpaduiecKkux padoT;
- IPUEM 3K3aMEHOB.
TunoBble BApHAHTHI PyOeKHBIX KOHTPOJIBLHBIX padoT
Bapuanm 1.
1). Jlokazarb, 9to 1° +3° +5° + .. +(2n—1)° =n*(2n° -1).

8
2). llecToli usieH pa3ioKeHHs [ + x”g’“} pasen 5600. Haiitu x .

1
x2ifx?
3). Jlokazatb, 4t0 (ANB)x(CND)=(AxCYN(BxD).

4). Jlokazartb, 4to Juist 1000 GyHKIMHu f BEpHO f(AUB) = f(AUf(B).

5). Haiitu
-sin(n! 43" X
a) lim n s21n(n.) 6) lim 2" +3 B) lim 99.2 '
n>ept 41 oo 20 3" moe o pl
Bapuanm 2.

1). ChopmynupoBath ¢ MOMOIIBIO HEPABEHCTB YTBEPIKICHHE  lim L f@)=o.
2). Haittu

a)lim( xX+2 N x—4 j

=1 | x?=5x+4  3(x* -3x+2)

6) lim S0

=0 (sin x)”



3). Ilycth f(x), g(x) - HEMPEPBIBHBI B TOUKE x,. JlOKa3aTh, 4TO f(x)-g(x) -
HETIPEPHIBHA B TOUKE X, .
4). C noMouIbio “& -5 — pacCy>KIEHUI 10Ka3aTh HENPEPHIBHOCTH ()YHKIINH

Jx

5). Haiitn npon3Boanbie (QyHKIMIA
a) y = arccos(sin’ x) 0) y=x"",

2. IIpoMe:KyTOYHAA aTTEeCTALUSE

Bomnpocel k 3k3amMeHy (3umMHss ceccust, 1 Kypc)

1. MuoxkecTtBa. Onepany HaJl MHOXKECTBaAMU. [[€KapTOBO MPOU3BEICHHUE.
OroOpaxkenue, QyHknus, oOpatHas (QyHKIHS. OKBUBAJICHTHOCTb MHOMKECTB.
CueTHbIE MHOJKECTBA, MX CBOMCTBA. CUETHOCTH MHOYKECTBA PALIMOHAJIBHBIX YHCET.
Hecuetnocte MHOXecTBa TO4Yek wuHTepBana (0,1). MHOXKECTBO MOIIHOCTH
KoHTHHYyMa. Teopema Kanropa-bepHuireiina (0e3 mokasarenscrBa). MoOMHOCTD
MHOKECTBA BCEX MOJMHOKECTB HEMYCTOIO MHOKECTBA (0€3 J0KA3aTENbCTBA).

2. BemecTBeHHBIE 4YHMCNA, ACCATUYHAS 3alMCh BEIIECTBEHHOIO YMCIIA,
OCHOBHBIE CBOMCTBA BEIICCTBEHHBIX 4YHMCEN. AKcMOMa ApXMMena, CBOMCTBO
HEMPEPBIBHOCTH.

3. BepxHue 1 HWKHUE TPAHU YUCIIOBBIX MHOYKECTB, HX XapPaKTEPUCTUUECKUE
cBoiicTBa. Teopema O CyIIECTBOBAHWM TOYHOH BEPXHEH (HWXKHEH) TpaHW y
OTPAHUYEHHOIO CBEPXY (CHHM3Y) YMCIOBOIO MHOXeCTBA. OrpaHu4cHHBIE
0TOOpaKCHUsI, BEPXHUE U HIYKHUE TPAHU OTOOPAYKECHUSI.

4. 1loHATHE paCCTOSHUSA, METPUUECKOE MPOCTPAHCTBO. BekTopHOE
MPOCTPAHCTBO, HOPMA, HOPMUPOBAHHOEC MPOCTPAHCTBO. 3aMKHYTBIA, OTKPBITHIN
map B METPUYECKOM ITPOCTPAHCTBE, IPUMEDPHI.

5. IlonsaTe mpenena nmocier0BaTEIbHOCTH B METPHYECKOM MPOCTPAHCTBE.
@OyHIaMEHTaIbHAs MTOCJIEN0BATENBHOCTD, IMOJHOE METPUYECKOE MPOCTPAHCTBO.

6. Ilpenen 4yMCNOBOM MOCIEAOBATENBHOCTH, TEOPEMA O €AMHCTBEHHOCTH
npelena  YUCIOBOM MOCIEAOBATEIbHOCTH. bBECKOHEUHO Masble, OECKOHEYHO
OONbIIME TMOCIEIOBATEILHOCTH, WX CBOWCTBA. ApU(PMETHUECKHE CBOKCTBA
CXOIAIMXCS TTOCIEA0BATENLHOCTEM.

7. llpenenbHblii TEpex0ol B HEPABEHCTBax. lTeopeMa O CyLIECTBOBAHWU
Ipeseiia y OrpaHiYEHHONM MOHOTOHHOM MOCJIEN0BATENBHOCTH. YHCIo “e”.

8. Teopema bosbmano - Beliepmrpacca O CymIeCTBOBAHMM YaCTUYHOIO
npenesia y OrpaHuYeHHON YKCIIOBOM MOCIEA0BATEILHOCTA. BepXHUil M HUKHUMN
npenensl. Kpurepuit Komm cXoauMOoCTH IMOCIe10BaTENbHOCTH.

9. llpenen ¢pyHkumu B Touke no ['eitHe u mo Komm; 3KBUBAJIEHTHOCTh 3THX
onpeaencHuii. OMTHOCTOPOHHUE MPEAETBI B TOUKE. ApU(PMETHUECKUE ONIEPALIMN HAJ
(PYHKIMAMH, IMEIOIIUMU TPEIET.

10. Kpurepnii Komu cymiectBoBanus npeaena PyHKIAA B TOUKE.

11. 3ameyarenbHbIC TPEEIHI.



12. BeckoHEeUHO Masble U OECKOHEYHO OOoJbIIMe (PYHKIMU, TEOPEMBI O HUX.
CpaBHEeHHE OECKOHEUHO MallbIX (DYHKIMH. DKBUBAICHTHbIE OCCKOHEYHO Malble
(YHKLMH.

13. Teopema o npeaene CIoKHOW PyHKIIHH.

14. HenpepblBHOCTh (YHKIMKH B TOUKE. OAHOCTOPOHHSISI HEMPEPBHIBHOCTS.
ApupMETHUECKHE ONEpallMd  HaJd HenpepeiBHBIMU  (pyHKumsMu. CBolcTBa
YCTOHYMBOCTM 3HAKA HENPEPHIBHOW B TOUKe (yHKUMH. CBOWCTBO JIOKATBHOMN
OTPAaHUYEHHOCTH HENpPEephiBHOH (PyHKIMM . HenmpepelBHOCTH 3IEMEHTAPHBIX
(YHKLIMIA.

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

16. Ilepas Teopema Komwm (0 mpoxoskaeHur PyHKIMK YepE3 HOIb TPA CMEHE
3HAKOB).

17. Bropas teopema Komm (0 MpOMEXYTOYHOM 3HAUYEHUM HEMPEPBIBHOM
(YHKLVH).

18. Ilepsas Teopema BeliepmTpacca (00 OrpaHUYEHHOCTH HEMPEPBIBHOH Ha
OTpe3Ke PyHKLHN).

19. Bropas teopema Beliepuitpacca (0 JTOCTMKCHHM BEPXHEH W HWKHEH
I'PaHu HEMPEPBIBHOM HA OTPE3KE (PYHKIMEH ).

20 PaBHOMepHass HempepbIBHOCTL. Teopema KaHTopa O paBHOMEPHOM
HENPEPBIBHOCTH (PYHKIIMH, HENPEPBIBHON HA OTPE3KE.

21. CBoiicTBa OTKPBITBIX U 3aMKHYTBIX MHOXKECTB. KOMITaKT.

22. Jlemma bopens O KOHEYHOM MOKPBITUM KOMIIAKTA OTKPBITHIMA
MHO>KE€CTBAMHU. DKBUBAICHTHOCTh JIBYX ONMPEACICHUN KOMMAKTA.

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

24. 1lpow3BomHas, €€ TECOMETPUUYECKHI CMBICH.  OIHOCTOPOHHHE
npou3BOAHbIE. HenpepslBHOCTE  QyHKUMH, JUP(HEPEHIUPYEMOH B  TOUKE.
[Tpon3BoHAS CYMMBI, MPOU3BEACHMS U YACTHOTO ABYX (DYHKIIMIA.

25. [llpowsBomHas cloxHOW U oOpatHoW (yHkumid. I[IpomsBoaHbIE
aNeMeHTapHblX  QyHkumid.  [IuddepeHumpoBanrie  (QYHKUMH,  3aJaHHOMU
NapaMeTPUUCCKH.

26. Ilpon3BoaHbIE BEICIIUX MOPAAKOB. Dopmyna Jleitbnuna.

27. lndpdepenuman (PyHKOMU, T€OMETPUUECCKHUI CMBICT AuddepeHnrana.
[IpaBuna BeruKMcnaeHus auddepeHuuana. HMHBapUAHTHOCTH (POPMBI  MEPBOTO
midpdpepennmana. uddepeHunansl BEICIIMX MOPSAKOB.

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

29. Teopema depma 0 JTOKAITBHOM SKCTPEMYME (DYHKIIUH.

30. Teopema Pomist 0 HyJie TPOW3BOIHOM.

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

32. Teopema Koum (0600uieHHas (popMysia KOHEUYHBIX TPUPALICHUA ).

33. IlepBoe u BTOpOE npasuio Jlonurans.

Bropoii cemecTp
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1. Texkyumii KOHTPOJIb yCIIEBAEMOCTH

Coaep:xkaHue caMOCTOATEIbHOI padoThI

Pemenue 3anau Ha npumeHenue gpopmyin Telinopa u MakiopeHa.
Hccnenosanue rpagrkoB QYHKIMA U OTBICKAHAE SKCTPEMATIbHBIX 3HAYCHHIA.
HHTerpupoBanue pa3inuHbIX KIacCOB (DyHKIUIA.

Brruucienue onpeaesieHHbIX HHTETPAJIOB; PELICHUE 3344 HA IPUMEHEHHE
OIPEAECTICHHBIX UHTETPAJIOB.

HccenenoBanne HeCOOCTBEHHBIX MHTETPAIIOB HA CXOJAUMOCTb.

Peenune 3anay no Teopun PyHKIIMOHAIBHBIX PSI0B (0071aCTh CXOAUMOCTH
(PYHKIIMOHAIBHOTO Psiia;, PABHOMEPHAS CXOAUMOCTb, CTEIIEHHBIC PSI/IbI).
DopMBbI POBEACHHSI CAMOCTOSTEIbHOI paGoThI:

- TIOMAIIHUE 3aaHus (M3yUYCHHE JTUTEPATYPhI IO TEMAaM, PELICHHE TPUMEPOB U
3a/1a4);

- HanmKucaHue pedeparos;

- MOATOTOBKA K KOHTPOJIbHBIM paboTaM.

DopMBbI KOHTPOJISI CAMOCTOSTEILHOI paboThI:

- MPOBEPKA U COOECENOBAHUE IO PE3yIbTaTaM BBITOJHEHUS JOMAIHUX PadoT;
- MPOBEJICHUE W MPOBEPKA KOHTPOJBHBIX padoT;

- 00CyKaeHuE pedepaToB.

TunoBbie BApHAHTHI PyOesKHBIX KOHTPOJIBHBIX padoT
Bapuanm 1.
1). ITonw3ysce paznoxkenneM no popmyne MakiiopeHa, HaliTH

1—(cosx)*™*
—_—

lim

x—0 X

2). TlocTpouth rpaduk GYHKIMHA y =v/x> +x+1++/x> —x+1.
dx

3). Haiitu /1 = :
I x+x>—x+1
2
). Hatin 1= [%5 % gy
sin4x
5). BeiBecTr peKyppeHTHYO (OPMYJITy ISl BBIYMCIICHUS MHTETpalia
1,=] d’j (n>2).
cos” x

Bapuanm 2.
1). BeluncnuTh HHTErpasIbl

2 dx 1
a) | —— 0) |x-arctgxdx.

'! xvx® -1 !

B
2). C nOMOLIBIO ONMPEAETIEHHOTO UHTETPpaIa HAUTH MPEAET

lim l(‘/1+l +1/1+z o+ 1+ 2).
= n n n



2
3). Haiitu muioniaas Gurypsl, 3aKI0YEHHON MEXK Y mapadojiaMu y =4x°, y = %

U IIpAMOit y=2.

4). HaliTu JuIMHY JIUHUKU  y(x) = I«/cos2l di, 0<x< % .
0

dx
5). MlccreioBath CXOMMMOCTh HHTErpama | N
X +Xx

Bapuanm 3.
1). HCCHGI[OBaTB HA CXOJUMOCTb PSIJIbI;

2) Z [n+lj b) 23 5.-7-...-(2n+1) )ZM

“2.5.8-..-(3n—1) el

2). Onpeaenuth 00J1aCTh CXOAMMOCTH (DYHKIIMOHATIBHOTO Psijia Z 1[2 X+J :
N+ X

cosnx

3). HaiiTu 00nacTh CXOIMMOCTH psijia Z . MUccnenoBath Ha aOCONMIOTHY IO

n=1 FINFH

CXOJUMOCTb.
4). Jlokazatb paBHOMEPHYIO CXOJUMOCTh Psijia Zl—z 0<x<+m.
S1+n

5). Hanucate pasnoskeHue B CTEMEHHOMN Pl OTHOCUTENBHO X (DYHKIUH
X

(1-x)(1-x7)
2. IIpoMEeKyTOYHAA aTTECTALUSE
Bomnpocel k 3k3aMeny (J1eTHsIs1 ceccust, 1 Kypce)

1. ®opmynsl Teitnopa n Maknopena ¢ 0OCTaTO4YHbIM 4jieHOM B (popme TleaHo.

2. ®opmyna Teiinopa ¢ 0OCTaTOYHBIM 4YJICHOM B (popme Jlarpansxa.

3. Paznoxenue areMeHTapHbiX GyHkiuii mo gopmyne MakmopeHa.

4. HeoOx0auMoe 1 TPpH JOCTATOUHBIX YCIOBHS JJOKAJIIBHOTO SKCTPEMYyMaA.

5. Beimyknoctes rpaguka (QyHkmmu. J{0CTaTO4HOE YCIIOBHE BBIMYKIOCTH
rpaduka QyHKIHN.

6. HeoOxoaumoe 1 Tpu AOCTAaTOYHBIX YCIIOBUS TOYKH Meperuba.

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

8. IlepooOpazHass W HeompeaeacHHbI uHTerpaj. (OCHOBHBIE CBOWCTBA
HEONPEAEICHHOr0 MHTErpaa. 3aMeHa NEPEMEHHON B HEONPEAETICHHOM UHTETPAJIE.
DopMyJIa UHTETPUPOBAHHUS 110 YACTSIM.

9. Onpenenennelii mHTErpasl Pumana. Hewnterpupyemocts no Pumany
HEOTPAHWYEHHON HA OTPE3Ke (PYHKUMH. BEpXHss U HUXKHSASL MHTETPATBHBIE CYMMBI
HapOy, ux cBoiictBo. OcHOBHas jiemma J{apOy.

10. HeoOxoauMble M TOCTATOYHBIE YCIOBHSI MHTEIPUPYEMOCTH (YHKLHMH 10
Pumany. Teopema 00 mHTErpupyemMocTd HenpepelBHOH (yHkouu. Teopema 00
WUHTETPUPYEMOCTH MOHOTOHHOM (PyHKIIHH.

11. CpolicTBa ONPEeAECTIEHHOTO UHTErPaa.



12. OucHkKM ONPEACICHHBIX WHTETPAJIOB, WHTETPUPOBAHUC HEPABEHCTBA.
[lepBas (popmyJia CpeIHETO 3HAYCHHSI.

13. UuTerpan ¢ nepeMeHHbIM BEpXHUM nipenenom. [ [pou3Boanas naTerpana mno
NEPEMEHHOMY BepxHemy mnpeneny. @®opmyna Herorona-Jleitbnnna. 3aMeHa
NEPEMEHHOM IO 3HAKOM ONPEACIIEHHOT0 HHTErpaiia. [ [paBuiio MHTErpupoBaHus Mo
4acTsaM JJI OIPENETICHHOTO UHTErpaa.

14. Ocrarounslii wieH Gopmynsl Teinopa B MHTErpalibHOM Gopme.

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

16. Huterpan Crunteeca. HeoOxoauMoe UMW AOCTATOYHOE — YCIIOBHE
UHTETpUPYyeMOCTH QyHKIMK N0 CTuirbecy. OYHKIMKA OTPAHUYEHHON Bapyalliu.
CroiicTBa nHTerpana CTuiTekeca.

17. ITpuioskeHust ONPEACIICHHOIO UHTETPaa;

- BBIYHCIICHUE IUIOMIANCH: KPUBOJMHEHHOW Tpaneuuu, KPUBOJIMHEHHON
Tpaneunu, Korja BEpXHsis TPAHULA 33[aHa B TAPAMETPHUYECKOM BUJE; MJIOIIAIbL B
NOJIIPHBIX KOOPAMHATAX,

- JUIMHA JyTW KPWBOH, ANWHA IyTM KPWUBOM, KOI/JAa KpuBas 3ajJaHa B
NapaMeTPUUECKOM BUJE, AJIMHA yTHW KPUBOWA, B OJSPHBIX KOOPANHATAX.

18. HecoOCTBEHHBIE MHTErPaIbl MEPBOr0 M BTOpOro poaa. Kpurepuii Kowm
CXOAMMOCTH HECOOCTBEHHBIX MHTETPAIOB. AOCONIOTHAS M YCIOBHAs CXOAMMOCTh
HECOOCTBEHHBIX UHTETPAJIOB.

19. Ilpu3HaKku CXOAUMOCTH HECOOCTBEHHBIX MHTErPAIIOB (OOIIMKA M YaCTHBIA
NPU3HAKK CpaBHEHUS, Mpu3HaKk AlGens-/lupuxie). 3aMmeHa NepeMEeHHOM MO 3HAKOM
HECOOCTBEHHOTO WHTErpajia, HMHTECIPUPOBAHME TIO0 YacTIM HECOOCTBEHHOIO
MHTErpana.

20. I'maBHOE 3HaYeHUE HECOOCTBEHHOIO WHTErpana. MHTErpupyemMocThb
¢yHkumm mo Ko,

21. UucnoBol psa, CXOOAMMOCTh W PaCXOAMMOCTb. ['apMOHWYECKHMHA psg.
HeoOxomumoe ycnoBHE CXOAMMOCTH psAga. ApuPMETHUYECKHME JEHCTBUS CO
cxomdmmmucs psagamu. Kpurepuit Komm ¢XoauMOCTH YACIIOBOTO psa.

22. Ilpu3Haku cpaBHEHUs 4YUCIOBBIX PsiioB. Ilpmsnaku JlanamOGepa u Komm
CXOAUMOCTH PsAJA.

23. AOCOJTIOTHAs M YCIIOBHASL CXOAUMOCTB psijia. [lepeMecTuTeNbHbIN 3aK0H AJist
abcomoTHO cxonsuierocss pana (0e3 gokasarenbcrBa). [lpu3Hak JleiiOHuna
CXOJMMOCTH 3HaKouepeayrolerocs psaaa. [ Ipusnak Jlupuxiie (0e3 10Ka3areabCTBa).
[TpusHak AbGens.

24. OYHKIMOHAIBHBIE TOCIEAOBATENBHOCTH W psabl. [loToueunas wu
PaBHOMEPHAS CXOAMMOCTD IOCIIEA0BATENLHOCTEN U PSAIOB.

25. Kpurepuii Ko paBHOMEPHOR CXOAMMOCTH MOCIEA0BATEIBHOCTH U PsIIA.
Heobxomumoe ycnoBre paBHOMEpPHOM cxoaumocTt psaa. [Ipusnak Beliepmirpacca
PABHOMEPHOM CXOAMMOCTH (PYHKIIMOHATBHOIO PSA.

26. Teopema 0 HEMPEPBIBHOCTH CYMMBI (IIPEACIBHON (PYHKIMW) PABHOMEPHO
cxoasuierocs psaa (PyHKIMOHAIBHON MOCAE0BATEIBHOCTH ).

27. Teopema 00 MHTETPUPYEMOCTH CYMMBI (ITPENEIBHON (PYyHKIIMN ) PABHOMEPHO
CXOJSIIIETOCS HA OTPE3KE paaa (PyHKIMOHAIBHON MOCIEA0BATEIBHOCTH).



28. Teopema o muddepeHUMpPYEMOCTH CyMMBI (MPEACTBHON (QYHKIIHN)
CXOJSIIIETOCS HA OTPE3KE psiaa (PyHKIMOHATBHOM MOCAEA0BATEIBHOCTH ).

29. Crenennsie panel. [lepBas Teopema AGens. Pannyc u mHTEPBA CXOIMMOCTH
CTEMEHHOTO psifa. Teopema 0 paauyce CXOAUMOCTH CTEMEHHOTO psaa. DopMylibl
JUTS. BBIYMCIIEHHS] PaMyca CXOAUMOCTH CTENEHHOTO psja.

30. Bropas teopema AGens.

31. ®OyHKUMS, aHAIUTHYECKas B TOYKE. EJMHCTBEHHOCTh MPEACTABICHUS
AQHAJIMTUYECKOW B TOUYKE (PYHKIMW CTENECHHBIM psAaoM. Teopema O MOWICHHOM
TP PEPEHIMPOBAHUA U UHTETPHPOBAHUH CTEMIEHHOTO Psija.

32. Pager Teitnopa u Maksopena. HeoOxommmoe W JTOCTaTOYHOE YCIIOBHUE
paznoxkumoctd  (GyHKkuuM B creneHHoW  psaa. [lpumep  OGeckoHEUYHO
pPepeHIMpPyEMOil PYHKIMH, HE SIBISIFOLICHCS aHAIMTUYECKONW. PaznoskeHue B
psia MaknopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKLIWNA.

Tperwnii cemecTp

1. Texyumii KOHTPOJIb YCIIEBAEMOCTH
Coaep:xkaHue caMOCTOATEIbHOI padoThI
1. Beruncnene MOBTOPHBIX W IBOMHBIX MPEACIIOB.
2. UccnenoBannie PyHKIMIA MHOTUX MTEPEMEHHBIX HA HEMPEPHIBHOCTD.
JudppepenumpoBanne GyHKIMHA HECKOJIBKAX MEPEMEHHBIX.
3. Pemenue 3a1a4 Ha ucnonp3oBanue Gpopmynsl Teitnopa st QyHkumi
HECKOJIBKMX MEPEMEHHBIX.
4. HaxoxIeHHE SKCTPEMYMOB (PYHKINI HECKOJIBKUX MEPEMEHHBIX (O€3yCIIOBHOTO
Y YCJIOBHOTO).
5. Pelienne 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 CAMOCTOSTEILHOI paGoThI:
- MPOBEPKA U COOECENOBAHUE IO PE3yIbTaTaM BBITOJHEHUS JOMAIIHUX PadoT;
- MPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX padoT;
- 00cyxnenue pedeparos;
- MPOBEPKA U 00CYKAEHUE KYPCOBBIX padoT;
- PUEM SK3aMEHOB.
TunoBbie KOHTPOJIbHBIE PA0OTHI

Bapuanm 1.

1). Haiitu ljmlirr%u(x,y) U limlimu(x,y), €M u(x,y)=log (x+y), a=1, b=0.

x—a y—> y—b x—a




X+
2). TTokasatk, 4TO IPU x —> 0,y —>0 QYHKIMSA z=2"2 MONKET CTPEMHTBCA K

ar00oMy npeaeny. [pu kakom npuOIMKEHUH TOUKH (x, y) K TOUKE (0,0) limz =3,
Imz=2,limz=1, limz=-27?
3). Haiitu dz, ecnm z= f(u,v), TA€ u=In(x>—y>), v=x)".
4). BeiaucauTh NPUOIMKEHHO (1,02) -(2,03)°.

X

5). Haiiti yron Mexay rpajueHTaMu QyHKIMU /= ————— B TOUYKax

xP+yi+z

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

6). Haiitu npousBogHyro pyHkumu f = zy’z® B Touke M(3;2;1) no
HampaBJIeHUIO BekTopa MN, rae N(7;5:1).

Bapuanm 2.

1). Jloka3arb, 4TO €ClM YPABHEHUEM  f(x—az,y—bz)=0,TAE f(u,v)-
muddepenumpyemas GyHKIUS, a,b- TOCTOSHHBIE, OTPEJEISETCS
mupdepenumpyemas GyHKIUS z(x, ), TO OHA YJOBJICTBOPSAET YPABHEHUIO

oz oz
a-—+b-—=1.
x oy
2). IIpeoOpazoBare ypaBHEHUE, BBOII HOBBIC HE3ABUCUMBIC IEPEMEHHBIE 1,V
oz oz x
Xo—+Yy —=—, u:2x—22, VZ—Z.
ox oy z z

3). Haiitn ycnoBHBIN 3KCTpEeMyM QYHKIIUU = x° —y* OTHOCUTEIBHO
YPaBHEHMS CBA3M  2x—y—3=0.

4). I3MEHUTh NOPSAOK MHTErPUPOBAHUS B TOBTOPHOM MHTETPAJIC
0 2
Jay
-1

+1

f f(x,y)dx.
e

2. IIpoMEeKyTOYHAA aTTECTALUSE

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

1. IIpenen nocnea0BareIbHOCTH TOYEK TPOCTPAHCTBA R”. JIeMMa 0 CXOAMMOCTH
[OCJIEAOBATEIPHOCTH  TOYEK B MpocTpaHcTBe  R".  DyHIaMeHTaIbHasd
NOCIEAOBATENBHOCTE  TOYEK B R”. Jlemma o0  (yHaaMeHTaIbHOU
nocieaoBarenbHOCTH. Kputepruii Koy ¢XO0OuMOCTH MOCIIEI0BATEIBHOCTH TOYEK
npoctpadcTBa R”. Teopema bombrano — Beitepurpacca.

2. llpenen ¢yHkomm n nepemMeHHBIX B Touke no [eitnHe m mo Komw,
SKBUBAJICHTHOCTh J3THUX ONpPEICICHUNA. ApHPMETHUECKHE Omnepauuu  Hax
(YHKIMAMH, AIMEIOIIUMU NpeAeil. beCKOHEYHO Malible PYHKIIMKA N MEPEMEHHBIX.

3. Kpurepuii Ko cymectBoBaHus npeaena (GyHKIUU N TIEPEMEHHBIX B TOUKE.

4. IToTropHBIE IpEAeIbl. Teopema O CyIIeCTBOBAHMM MOBTOPHOIO TPEAENA .

5.HenpepelBHOCTE ~ (DYHKIMM  HECKOJIBKMX  TMEPEMEHHBIX B TOYKE.
ApupMETHUECKHE ONEpallMA HAJl HENPEPbIBHBIMU (PyHKIMsIMHA. HenmpepbIBHOCTH
cnoxHoi (yHkuuu. Teopema 00 YCTOMYMBOCTH 3HAaKa HEMNPEPHIBHOH B TOUKE



¢yHkuun. Teopema O NTPOXOKICHWM HENPEPHIBHOH (yHKIMM dYepe3 Jodoe
POMEKYTOUYHOE 3HAUYCHUE.

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

7. Bropas teopema Beiiepiirpacca (0 JOCTUKEHUN HEMPEPHIBHONW HA KOMIAKTE
(PYHKLIMEH CBOMX TOUHBIX I'PaHEH ).

8. PaBHOMEpPHAs HEMPEPBIBHOCTh (PYHKIIMM HECKOIBKUX MEPEMEHHBIX. TeopeMa
Kanrtopa 0 paBHOMEPHOI HEMPEPBIBHOCTH (DYHKI[MH, HEMPEPHIBHONH HA KOMITAKTE.

9.YactHeie mnpousBoaHble, JuddepeHumpyemMoct (HyHKIMHM HECKOJIBKHX
nepeMeHHbix.  Teopema O CYIIECTBOBAHMM  YAaCTHBIX  MPOM3BOJHBIX
mippepeHumpyeMoii B Touke pyHkumu. HenmpepbiBHOCTE nudpepeHImpyeMoi B
Touke pyHkuu. Jloctarounoe ycinopue mupHepeHupyeMoCcT PyHKIIMN B TOUKE.
JudpdepeHuman QyHKIUA HECKONIBKUX MEPEMEHHBIX.

10. lnpdepenuupoBanue cnoxHoi GpyHkunn. OOQHOPOIHBIE PYHKIMU CTENEHH
p. Teopema Ditnepa 06 0oAHOPOIHBIX PYHKUMIX. THBapraHTHOCTH (hOPMBI MEPBOTO
mipdepenumana. IlpowsBognas mno HampaBiaeHutro. ['paameHt. Teopema o
NPOU3BOJHON (DYHKIIMM MO HANIPABJIEHUIO TPAANEHTA.

11. YacTHbIC MPOU3BOIHBIE BBICHINX MOPIAKOB. TeopemMa 0 paBEHCTBE YACTHBIX
NPOU3BOJHBIX NBAKAB qupdepeHunpyeMoil B Touke (yHKOuuU. JlocrarodHoe
YCIIOBUE PABEHCTBA CMCHIAHHBIX MPOM3BOAHBIX (Cliy4aid (YHKIUM JBYX
NEPEMEHHBIX M ciay4ail (QyHKOMM n nepeMeHHbIX). JuddepeHuuansl BhICIIMX
TOPSIKOB.

12. ®opmyna Teitnopa ¢ octatounbiM wieHOM B (opme Jlarpanxka. dopmyna
Teiinopa ¢ octarouHbM ujieHOM B (popme [leano (63 nokazarenscTia).

13. TloHsiTHE JNOKAJIBHOTO 3KCTpeMyMma. HeoOxoaumoe yCIOBHE JIOKAJbHOTO
AKCTPEMYMA.

14. JlTocTaToO4HOE YCIOBUE JTOKATBHOTIO SKCTPEMYyMA.

15.1loHsTHE  YyCIOBHOTO 3KCTpemyMa. Meron MHoxuTeneil Jlarpanka,
HEOOXOMMOE YCITOBUE YCIIOBHOTO SKCTPEMYMA.

16. JlocTaTo4HbIC YCIOBUS YCIOBHOTO SKCTPEMYMA.

17. KacarenpHas MI0CKOCTb, HOPMAJIbHBIA BEKTOP.

18.Ilonatne QyHKIMH, 3aJaHHONW HESBHO. Teopema O HEABHOW (DYHKIUM ISt
Clly4asi a) OJHOTO YPABHEHUS C IBYMSI IEPEMEHHBIMU;, O) OTHOTO ypaBHEHHUS C (n+1)
[IEPEMEHHOM.

19. HesaBHble (QyHKIMH, ONpPEACHAAEMbIE CUCTEMONH  (YHKIMOHAIBHBIX
ypaBHeHuiA. Teopema O CYIIECTBOBAHMM HEABHBIX (YHKIMM, ONPEACISIEMbIX
CUCTEMOM ypaBHEHUH (0€3 T0Ka3aTENbCTBA), BBIYMCIICHUE YACTHBIX MPOU3BOIHBIX
(YHKLIMIA, HESBHO OMNPEAEISIEMBIX NOCPEACTBOM CHCTEMBI (PYHKIIMOHAIBHBIX
YPaBHEHU.

20.3aMeHa TMEpPEMEHHBIX IS HESIBHO 3aJaHHbIX (YHKIMWI: ciy4ail OxHOM
HE3aBHCUMOM EPEMEHHOH ( (a) mEPEX0/I TOJIBKO K HOBOM MEPEMEHHOI; (0) mepexon
K HOBOW NEPEMEHHOM M HOBOH (DYHKIMM), Cy4ail HECKONBKUX MEPEMEHHBIX ( ()
NEPEXO] TONBKO K HOBBIM HE3aBUCUMBIM NEPEMEHHBIM; (0) MEPEXOM K HOBBIM
NEPEMEHHBIM M HOBOW (PyHKLIHN).



21.CoOCTBEHHBIE MHTErpajbl, 3aBUCALUME OT MmapameTpa. Teopema o
HEMPEPBIBHOCTH WHTETpajia Mo mnapamerpy. Teopema o muddepeHIMpoBaHUH
WHTErpajia no napamerpy (mpasusio Jleiiouuia).

22. JIgoitHo# uHTerpan. Teopema 00 MHHTErPUPYEMOCTH HEMPEPBIBHOW (DYHKIMH
JBYX MEpeMEHHBIX (0€3 AoKa3aTenbeTBa). CBOKCTBA IBOMHOrO MHTErpaia. Teopema
O CPEIOHEM.

23. TlpuBeacHWe JBOWHOrO WHTErpajga K MOBTOpHOMY ( (@) caydaid
npsAMOYTrojibHON oOnactu; (0) ciywail obmactu Oojiee oOuiero Buaa). JBolHOM
WHTETPAJT B OJISIPHBIX KOOPAWHATAX.

24. 3aMeHa NEPEMEHHBIX B IBOMHOM MHTETPAJIE.

25.I'eOMETpUYECKUE  MPUIIOKCHUS  JBOHHBIX HHTErPAIOB  (BBIYMCIICHUE
MJIOMIAJICH ; BEIYMCIIEHUE OOBEMOB; BBIYMCIICHHE JIOMIAEH TOBEPXHOCTEM ).

26. Tpoiinoit wmHTerpan. lIlepexonq K TOBTOpHOMY HHTerpainy  (0€3
JI0KA3aTeNIbCTBA). 3aMEHA NMEPEMEHHBIX (0€3 A0Ka3aTeNbCTBA); [WIHMHAPUYECKas 1
chepuyeckas CUCTEMbI KOOPIMHAT.

27. KpuBONUHENHBINA HHTETpal 1-T0 poaa; ero CBOMCTBA.

28. KpuBONMHENHBINA HHTETPaIT 2-T0 POJA; €r0 CBOMCTBA.

29. ®opmyna I'puHa. Beruucnenue miomanci ¢ MOMOMIBI0 KPUBOJHMHEHHBIX
WUHTETPAJIOB.

30. He3aBUCMMOCTh KPUBOJIMHEHHOTO HHTErpaia OT MyTH UHTETPUPOBAHUSI.

31. IToBepxXHOCTHBIN UHTErpa 1-ro poaa.

32. I1oBEpXHOCTHBIN UHTErPAIT 2-TO POAA.

33. Teopema ["aycca-OcTtporpaackoro (0€3 10Ka3aTebCTRa).

34. OproroHanpHast TpUroHOMeTprUYecKas cucrema. Psaa @ypbe 1uist abCOMOTHO
HHTETPUPYEMOH Ha [ 7, 7] GyHkumm; psg Dyphe 1y YETHOM U HEUETHON (yHKIIUH.
Pan ®ypre B cityyae npor3BOILHOI0 HHTEPBAIA.

35. Cxomumocts psga Dypbe s  KycouHo-mmaakod  (QyHkouu  (6e3
JIOKA3aTeIbCTRA).

36. HepaBenctBo beccenst.

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

38.Cxomumocth panoB Dypbe Ansg (QYHKIUHA, YIOBICTBOPSIOLIMX YCIOBHIO
['enbaepa.

39.1lpubnmkeHne  HENPEPBIBHBIX ~ (PYHKIMA  TPUTOHOMETPUYECKUMH U
anreOpanvyeCKUMu MHOTOYJICHAMHU.

40.MunumManbHOe CBOMCTBO KO3 (unmentoB dypre. PaBenctBo I[lapceras.
[TounenHoe M PepeHIMPOBAHAE U UHTETPUPOBaHKE PsAOB Dyphe.

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

. x%43x-2 . x%+5x—4 . /x+6-3 . x—1
a) lim—— 6) lim ——— B)lim——— 1) lim
x—oo Xx<—1 x—-—1 Xx<—1 x—>3 x—3 x—=00 x—1



. 1 1 . arcsin4x . 1
I[) }CI_I’)I}(E - xz—l) e) }CI_I’)%W )K) }Cl_l’)%(l + 7X)x
. 3x-2 . . sin3x
3) lim 3+ w lim (Vi ¥2-vx=3) ©lm=
2. Haiitu ogHOCTOpOHHME TIpenenbl GyHKmu — f(x) = x+21x-3 npu x —

3
¥ 1300pa3uTh 3CKu3 rpaduka 3Toi (PyHKIMU B OKPECTHOCTH TOYKHA X = 3 .

3. Jlanbl 6eckoneuHo Manble pyakoun  a(x) = 5x%2 4+ 2x° u

L (x) = 3x% + 2x3 npu x — 0. OnpeaenuTs NOPSAI0K MAITOCTH OJHOM
(QYHKIME OTHOCUTEBLHO PYTO.

4. Haiit TOUKHM pa3pbiBa CICAYOMUX GYHKIMA 1 N300pa3UTh SCKU3bI
rpadukoB 3TUX PyHKIMH B OKPECTHOCTH TOUYEK Pa3pbIBa:

) fW=5n OfW=—— Bf@=g 0f@=55
x+1 x<O0
n f(x)= 12 e) f(x) = 14 K) f(x) ={sinx, 0<x<m
ex+6 3x+2+1 2, XxX>T

9 £ ={"95T" e =2 060 = aretg L

TeMbI KYPCOBLIX PA0OT

1. HHuTerpupoBanue ApoOHO-pAMOHATIBHBIX (DYHKIIHIA.

2. HHTerpupoBanue MppauoHaIbHBIX (PYHKIANA.

3. ®dopmyina Telnopa (ciydailt 0THOM U HECKOJBKUX MEPEMEHHBIX ).

4. UuCnoBBIE psAIbL.

5. OYHKIUOHAIIBHBIE PABIL.

6. CTeneHHBIE PSIABL

7. Huddepenuman  QyHKIIMM  HECKOJIBKMX  MEPEMEHHBIX U
WCIOJIb30BAHUE B MPUOJIMYKEHHBIX BBIYMCIICHUSIX.

8. JIBOWHBIE MHTETPAJIBL.

9 ["'eomeTprUECKrE TPUIOKEHUS ABOHHOTO HHTErpasia.

10.  OnpeneneHHbIA UHTETPAI.

11. T'eomeTpuyecKue NPUIOKEHUS ONPEACICHHOTO UHTETpaJIa.
12. 3ameHa NepEeMEHHBIX.

13.  OxcrpemyM QyHKIMH (O€3yCITOBHBIN).

14.  VYchoBHBIN 3KCTPEMYM (PYHKLIHH.

15. HecoOCTBEHHBIC HHTErPAJIBI.

16. TlocmemoBarebHOCTE TOUEK B N-MEPHOM MPOCTPAHCTBE.
17.  Teopus MHOXKECTB.

cro



18.  Teopus mocneaoBaTENbHOCTEN B MPOCTPAHCTBE R.

BaxxHoii coctaBnstomieii nanHoro pasaena PITJ] sBisiroTcst TpeOOBaHUS K
PEUTHHT-KOHTPOJIIO C YKa3aHUEM OaJUIOB, pPACHIPEACIICHHBIX MEXKY MOAYJISIMA U
BHJAMU pa0bOThl 00y YarOLINXCS.

MakcumaneHass  cymMma  OamtoB 1o y4eOHOM — JAHMCUMIUIMHE,
3aKaHYMBAKOLICHCS SK3aMEHOM, IO UTOraM cemecTpa coctasiisteT 60 Gaos (30
Oamnos - 1-it moayne 1 30 OamioB - 2-i MOAYJb).

Oo6yuaromemycsi, HaOpapuiemy 40-54 Oanya, Opu MOJABEICHUU WTOrOB
cemecTpa (Ha MOCIAEAHEM 3aHSATHH N0 JACUUIUIMHE) B PSUTUHTOBOM BEAOMOCTH
ydeTa YCHEBAEMOCTH M 3QUETHONW KHW)KKE MOXKET OBITh BBICTABIICHA OLEHKA
«YAOBIIETBOPUTEIBHOY.

OOyuaroieMycs, HaOpapiieMy 55-57 OajioB, IpH MOJBEICHUN WUTOTOB
ceMecTpa (Ha MOCJHEIHEM 3aHATHW MO JWCLUUIUIMHE) B rpade peHTHHTOBOM
BEIOMOCTH yd4eTa ycneBaeMocTd «lIpeMuanbHble Oaibly MOXKET OBITh
no6asneHo 15 GauioB M BEICTABIEHA SK3aMEHALIMOHHAS OLICHKA «XOPOLIO».

Oo6yuaromemycs, HaOpapiemy 58—60 OaioB, Mpu MOJABEACHUU UTOTOB
ceMecTpa (Ha MOCHECIHEM 3aHATAW MO AWCLUMUIUIMHE) B rpade peHTHHTOBOM
BEJIOMOCTM yueTa ycrneBaeMocTu «lIpeMuanbHble Oauibly MOXKET ObITh
no0aBneHo 27 GajuloB M BBICTABJICHA SK3aMECHALIMOHHAS OLEHKA «OTJIMYHO». B
KaKWX-JIMOO MHBIX CIydasxX J0OaBICHUE MPEMHUAIBHBIX OaJIJIOB HE JOMYCKACTCS.

OOyuarouiics, HabpaBimid 70 39 0aIIOB BKJIKOUYUTENILHO, CIAET SK3aMEH.

Pacnipenenenuie OannoB no MOIyJIsIM YCTAHABIMBACTCS MPENOIABATEIEM U
MOKET KOPPEKTUPOBATHCS.

VII. MaTepuajibHO-TEXHUYECKOE 00eCeYeHue

Hayynas 6ubmoreka.

KoMIbroTepHBIH KIacc ¢ MMIEH3MOHHBIM MPOTPAMMHBIM O0ECIICUEHUEM.
Bo3MOxkHOCTE MCTIONB30BaTh pecypchl MHTEpHET (KOMIBIOTEPHBIN Ki1ace,

J0CTyN B UHTEPHET LIEHTP IS CAMOCTOSITENIbHON PabOThI).

YyeOHnas ayautopust Ne 318
(170002, Trepckast 0051., 1. TBEpSD,
CanoBblii epeyIok, A.35)

HabGop yuebHol mebenu,
JKpaH, MPOEKTOP.

Y4eOnas ayautopust Ne 7
(170002, Teepckas 00, r.TBeps,
CanoBblii IepeyIIok, a.35)

HaGop yueOHol wmebenmu, wenoBas
J0CKa.

VYyeOnas ayautopus Ne 205
(170002, Trepckasi 0051., 1. TBEpSD,
CanoBblii Iepeyiok, a.35)

HaGop yueOHOl wmebenmu, wenoBas
J0CKa.

VIII. Ceenenust 06 00HOBJIeHHH pado4eii MporpaMmMbl AUCHHILTHHBI




No | OOHOBNEHHBIH pazaen Onucanve BHECEHHBIX | JlaTa U mMPOTOKOI
n.1. | pabouei mporpaMMel M3MECHEHUN 3aceqaHust
JUCLUIUIUHBI Kadeapsl,
VTBEPAMBLIETO
WU3MEHEHUS
1 V. YueOHo-MeToqndeckoe | BHecennl u3menenus B | Ot 24.08.2023 rona,

u WH(}HOPMALMOHHOE
obecrieueHue TUCIATUINHBI

2) [IporpamMmMHoOe
obecneyeHue

MPOrpaMMHOE
obecrieueHue

npoTokoa Ne 1
YUYEHOT'O COBETA
(axynbTeTa




