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L. AHHOTAINA

1. Hesn 1 3272494 AUCHUILUTAHBI

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

- O3HAKOMHTH CTYJICHTOB C TECOPETHUYCCKUMHA U MPAKTUYECKUMHU OCHOBAMH
MATEMaTHYECKOTO aHAJIN3A,

- Pa3BUTH JIOTMYECKOE U ANTOPUTMHUUECKOE MBIIILICHUE,

- 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.

JlucipnimHa 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,
YUCIICHHBIE METOABL, AM(p(HepeHIMATBHBIE YPABHEHUS, TEOPHs HEOMPEACTICHHOCTH 1
HEYETKAs JIOTUKA, METOJIbI ONTUMHM3ALMHA U UCCIIEAOBAHUE Onepanuil), «/IucuumiHbL
npoduiis MOArOTOBKM» (T€OPHsl CUCTEM W CUCTEMHBIN aHAIN3, UMUTALMOHHOE
MOJCIUPOBAHUE,  CTAaTUCTUKA W aHAIW3  JAHHBIX,  SKOHOMETPHKA,
ONTUMU3ALMOHHBIE  337aYW  YIOPABISIEMBIX  MPOLUECCOB B DKOHOMHKE;
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;

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



4. TIlepedyeHbp IUIAHHPYEMBIX

pe3y1bTaToB

Oﬁy‘—ICHI/Iﬂ nmo AUCIHuIlINHE,

COOTHECEHHBIX C INVIAHUPYEMbIMH PE3YyJIbTATAMH OCBOCHHUSI 00pa30BaTe/IbHOM

NPOrpaMMbI

Iliranupyemsie
pe3yJIbTaThI OCBOCHUS
o0pa3oBaTe/IbHOI
NPOrpamMmsl

(popmupyembie
KOMIICTEHIIHH)

Ilnanupyemsbie pe3yabTarbl 00y4eHHs

no JUCHHUIIJIMHE

OIIK-1 cnocoben
OPUMEHSTh
€CTECTBEHHOHAYYHbIE U
OOLICHH>KEHEPHBIE 3HAHMS,
METObl MATEMATHUECKOTO
aHaJIM3a U MOJICJIMPOBAHMUS,
TEOPETUUYECKOTO U
AKCIEPUMEHTATIBHOTO
UCCJICIOBaHMS B
npodecCuoHaTbHON
JeSITENbHOCTH

OIK-1.1 3HaeT OCHOBBI MaTEMATUKH, (PU3UKH,
BBIYKMCIIUTEILHON TEXHUKHU W MPOTPAMMUPOBAHUS

OI1K-1.2 Pewraer cranjapTHbie

npodeccuoHaIbHBIC 3a/1a4K ¢ TPUMEHEHUEM
€CTECTBCHHOHAYYHBIX M OOIEHHKCHEPHBIX
3HAHUM, METOJIOB MAaTEMATHIECKOTO aHAIN3A U

MOACIIMPOBaHUA

OIIK-1.3 BiageeT HaBbIKaMU TEOPETHYECKOTO U
AKCIEPUMEHTAJILHOTO UCCIIEA0BAHMS O0OBEKTOB

MPOPECCUOHATIBHOMN ACATEILHOCTH

5. ®opma npoMeKYTOUHOI aTTecTaluu

1-i1 cemectp: ak3amen; PI'P
2-i CEMECTP: SK3aMEH,

3-#t cemecTp: KypcoBas paboTa, SK3aMeH.

6. SI3bIK IpenogaBaHus PyCCKUIA.

I1. Copep:xkanne IMCHUILTHHBL, CTPYKTYPHPOBAHHOE 10 TeMaM (pas3aesiaM) ¢

YKa3aHHuEM OTBCIACHHOI'0 HA HUX KOJIHYIECTBA AKAACMHUYICCKHUX 1aC0B H BUI0B

Y4eOHBIX 3aHATHIA

YueOHast mporpamma —
HaMMEHOBAHHUE PA3/ENIOB U TEM

Bcero
(dac.)

Konrakrras padora (4ac.)
Jlexnuu IpakTuuec- | Konrpomy
KH€ 3aHSATHUS can.
padoTHI (B
BCCT B T.1. BCC B T.9.
TOM YHCJIIY
0 npak- | ro | mpakT —
THYCC- H- pa60Ta
TOATO MOAro- rpad.
TOBKA TOBKa | pabora)

CamocrosiTen
bHas padora,
B TOM YHCJIC
Kontpone
(dac.)




Ilepeotit cemecmp

1. Beenenue B aHamus 1.1 — 1.7 14 3 3 - 8

2. IIpenen nocnenosarenvHocTH | 20 6 6 - 8

21-26

3. Ilpenen pynxmum 3.1 —3.5 23 7 7 9

4. HenpeposiBHOCTD pyHKIMI 4.1 | 19 5 5 9

-4.13

5. IlpousBonHas u 32 9 9 10 4

ouddepermman 5.1 —5.14

BCEI'O 108 |30 30 10 38
Bmopoii cemecmp

1 IIpoussonnas u nuddepenman | 22 6 4 12

515-521

2. HeonpeneneHHblil HHTErpal 33 12 10 11

6.1-65

3. Ompenenenssiii uarerpan 7.1 — | 29 10 8 11

7.11

4. HecoOCTBEHHBIE HHTETPAIIBI 26 8 6 12

81-8.5

5. Uncnossble panp: 9.1 — 9.4 35 14 10 11

6. @yHKLHOHAJIbHbBIE 35 14 10 11

MOCJIEA0BATEIbHOCTH U PAbI

10.1-10.9

BCEI'O 180 | 64 48 68
Tpemuii cemecmp

1. @yHKIMHN HECKONBKUX 87 21 21 5 40

nepeMeHHbix 1.1 —1.23

2. Kparneie unrerpans: 2.1 —2.12 | 93 24 24 5 40

BCEI'O 180 | 45 45 10 80

uToro 468 | 139 123 20 186




YueOHas nporpamma:

IlepBrIii cemecTp

L Beeoenue ¢ ananus.

1.1. MuoxectBa. Oneparuy HaJl MHOXKECTBaAMU. JIEKapTOBO MPOU3BEACHUE.
OroOpakenue, GyHKUs. CIOPbEKTUBHBIC, HHBCKTUBHBIE, ONCKTHUBHBIC
otoOpaxkeHnus. OOpaTHoe oToOpakeHue. Cynepno3uis 0TOOPaKEHU,

1.2. DKBUBAJIEHTHOCTHh MHOKECTB. CUETHBIE MHOXKECTBA M X CBOMCTBA.
CYETHOCTh MHOXKECTBA PALMOHATIBHBIX YHACEN.

1.3. HecuetHocTh MHOKECTBA TOUYEeK MHTEpBaAia (0,1). MHOKeCTBa MOIIHOCTH
KoHTHHYyMa. Teopema KanTopa — bepHuureiina (06e3 nokasarenbersa). MOMHOCTh
MHO>KECTBA BCEX MOAMHOXKECTB HEMMyCTOIO MHOKECTBA.

1.4. BemecrBeHHBIC Yncaa. [ecaTHUHAas 3a0KUCh BEIICCTBCHHOIO YKCIIA.
CBolicTBa BEMIECTBEHHBIX YnCell. AkcnoMa Apxumena. CBONCTBO
HEMPEPBIBHOCTH.

1.5. BepxHsisi © HUKHSS TPAHU YMCIIOBOTO MHOXKECTBA, UX XaPAKTEPUCTUYECCKHUE
cBoiicTBa. Teopema o CylIeCTBOBAaHUM BEPXHEN (HUKHEH ) TPaHU Y OTPAHUYEHHOTO
CBEPXY (CHU3Y) YMCIIOBOTO MHOKECTBA.

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

1.7. IToHsiTHE METPUUECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. 3aMKHYTHIH,
OTKPBITBHIH 1P B METPUYECCKOM POCTpaHCTBE. [I[pumepsr.

2. Ilpeoen nocneoosamenvHocmu.

2.1. Ilpenen nocien0BaTeIbHOCTH B METPUUYECKOM TIPOCTPAHCTBE.
dyHaaMeHTaIbHAS MOCIEN0BATEIBHOCTD, MOJIHOE METPUUECKOE TTPOCTPAHCTBO.

2.2. Ilpenen 4ACIOBOM MOCIEA0BATENBHOCTH, TEOPEMA O €IMHCTBEHHOCTH
IPeIeiia YU CIOBOM MOCIEA0BATENIBHOCTH.

2.3. beckoHeuHO Masbie, OECKOHEYHO OOJIBIINE TOCIEA0BATENBHOCTH, HX
CBOMCTBA. APU(PMETHUECKHAE CBOMCTBA CXOIALINXCS MOCIEA0BATENBHOCTEN.

2.4. IlpenenpHblil TEPEXO B HEPABEHCTBAX. TeopeMa O CYIIECTBOBAHUMT
npeaena y orpaHi4eHHOM MOHOTOHHOM MMOCIEA0BATENBHOCTH. YHCIIO «ep.

2.5. Teopema bonbnano — Beiepurpacca 0 CylieCTBOBAHUM YaCTUYHOTO
npenesia y OrpaHuYECHHON YUCIIOBOH MOCIEI0BATENBHOCTU. BEpXHUI U HHXKHUHT
MIPEACIIBI MOCTIEA0BATENLHOCTH.

2.6. Kpurepuii Kowmm ¢xo0aMMOCTH NOCIEA0BATENIBHOCTH.

3. Ilpeoen ghynkuuu.

3.1. [Ipenen ¢pyHKmMK B ToUKe 1o ['efine u mo Ko, 5KBUBAIEHTHOCTh 3THX
onpeaencHuii. OMHOCTOPOHHKE MPEAECTBI B TOUKE. APHPMETHUECKUE ONEPALIIH
HaJ PyHKIHSIMHA, UMEIOLMIMMHU MPEACTT.

3.2. Kpurepnii Komm cymectBoBanus npeaenna (yHKIUU B TOUKE.

3.3. 3ameuaTeapHbIE TPEACIBL.

3.4. BeCkOHEUHO Masble U OECKOHEYHO OOJIbIINE (PYHKIIMH, TEOPEMBI O HHX.
CpaBHEeHHE OECKOHEUHO MAJTBIX (DYHKIMI. DKBUBAJICHTHBIE OECKOHEYHO MAJIbIE
(YHKLMH.

3.5. Teopema o nipesene CiaoKHON (PYHKIUH.

4. Henpepbsienocmo hynkuyuu.



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

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

4.3. CBOMCTBO JIOKAJIbHOM OrPaHUYEHHOCTH HENPEPHIBHON B TOUKE (PyHKIWK.

4.4, HenpepbIBHOCTH 3JIEMEHTAPHBIX (PYHKLIWH.

4.5. Touku paspeiBa PyHKIMK U UX Kiaccupukanus. Teopema o TOUKax
pa3pbiBa MOHOTOHHOM HA OTPE3KE (PYHKIIMH.

4.6. IlepBas Teopema Ko (0 mpoX0KICHUH HEMPEPHIBHON (PYHKIIMH YEPE3
HYJIb TIPA CMEHE 3HAKOB).

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

4.8. Ilepsas Teopema BeiiepmTpacca (00 OrpaHMYEHHOCTH HEMPEPHIBHOM Ha
OTpe3Ke PyHKLIHN).

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

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

4.11. CoiicTBa OTKPBITBIX K 3aMKHYTBIX MHOKECTB. KOMIaKT.

4.12. Jlemma bopenst 0 KOHEYHOM MOKPBITHH KOMITAKTA OTKPBITBIMA
MHO>KECTBAMHU. DKBUBAICHTHOCTh JIBYX ONMPEACICHUN KOMIAKTA.

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

5. Ilpouseoonas u oupghepenuuan.

5.1. IlponsBoaHas, €€ reOMETPUUYECKUI CMBICI. OQHOCTOPOHHUE MPOU3BOIHBIE.

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

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

5.4. Ilpon3BoaHas cinoxxHO# 1 oOpatHoi pyHkuMi. J(nddepeHumrporanme
(PYHKLIMH, 33JaHHOW MAPAMETPUUECKH.

5.5. IIpon3BOJHBIC HIEMEHTAPHBIX (PYHKLIWN.

5.6. [Ipon3BoaHbIC BBICIIMX MOPsAKOB. Dopmyna JlehOHuma.

5.7. Iudpdepenunan QyHKIANA, TEOMETPUUECKUH cMBbICH U pepeHmana.
[TpaBuna Beruncnenus nuddepenumana. MaBapuasTHOCTH (POPMBI IEPBOTO
muddepennmana.

5.8. InddepeHunansl BEICIIMX MOPSIKOB.

5.9. Jlemma apOy 0 Bo3pacTaHuu Win yObIBAaHUM (PYHKIIMK B TOUKE.

5.10. Teopema depma 0 JTOKATBHOM SKCTPEMYME (DYHKIIHH.

5.11. Teopema Posist 0 HyJI€ TPOU3BOIHOM.

5.12. Teopema Jlarpanska ((popmyJia KOHEUHBIX TPUpaLICHU ). Teopema o
TOYKAX pa3pbiBa MPOM3BOAHON HA HHTEPBAJIC (0€3 T0KA3aTEIbCTBA).

5.13. Teopema Ko (00001eHHas Gpopmysia KOHCUHBIX TPUPALIEHUH ).

5.14. IlepBoe 1 BTOpOE MpaBuiio Jlonuras.

Bropoii cemectp

5.15. ®opmynsl Telinopa 1 MakJiopeHa ¢ OCTaTOYHBIM YICHOM B (JopMe
ITeano.

5.16. ®opmyna Teiopa ¢ ocTarouHbIM 4ieHOM B (opMme Jlarpanika.



5.17. Paznoxkenue aneMeHTapHbix GyHkimid mo popmysne MakiopeHa.

5.18. Heo6xoaMMOoe ¥ TpH TOCTATOUHBIX YCIOBHS JIOKAJTBHOTO SKCTPEMYMA.

5.19. Beimyknocte rpaduka pyHkumu. J[ocTaTOYHOE YCTOBUE BBITYKIOCTH
rpaduka QyHKImn.

5.20. HeoO6xoaMMO€E ¥ TpU TOCTATOYHBIX YCIOBUS TOUKM Nepernoa.

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

6. Heonpeoenennotit unmezpai.

6.1. [lepBooOpa3Has 1 HeONPEACIECHHBIH nHTErpasl. OCHOBHBIE CBOWCTBA
HEOMPEACTIEHHOr0 nHTerpana. Tabnuia HHTErpanos.

6.2. 3amMeHa MEPEMEHHOMN B HEONPEACIICHHOM UHTErpaiie. dopmyia
MHTErPUPOBAHUS 11O YACTSIM.

6.3. UHTErpupoBanre pauuoOHAIBHBIX APOOCH.

6.4. lHTerpupoBanne TPUrOHOMETPUYECKUX BEIPAKEHUH, YHUBEPCAIBHAS
TPUTOHOMETPHAYECKAS MOJICTAHOBKA.

6.5. UHTerpupoBanre NpoCTENINX MPPAMOHAIBHBIX (PYHKIIUHA.

7. OnpeoeneHHblil UHme2pai.

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

7.2. BepxHsis M HWKHSISL MHTETpalibHble CyMMBI JlapOy, 1X OCHOBHBIE CBOWCTBA.
Bepxuuii n awxHmii uaTerpaiel JapOy, nx cBoiictBa. OcHoBHas gemma JlapOy.

7.3. HeoOxomumble U JOCTATOYHBIC YCITOBUS HHTETPUPYEMOCTH (PYHKIIAK 1O
Pumany. Teopema 00 MHTErpHPYEMOCTH HENMPEPbIBHOM PyHKImu. Teopema 00
WHTETPUPYEMOCTH MOHOTOHHOM (DYHKIIHH.

7.4. CBOICTBA OMPEAEIEHHOTO UHTETPANA.

7.5. OueHka onpeneneHHbIX HHTErpanoB. MHTeErpupoBaHue HEPABEHCTB.
[TepBas TeopemMa CPEAHErO 3HAUECHHUSI, BTOPAsi TEOPEMA CPEAHETO 3HAUCHUSL.

7.6. IHTETpan ¢ mepeMEHHbIM BEPXHUM NpeACsioM. [Ipon3BoaHas HHTErpana 1o
NEPEMEHHOMY BepxHeMy npeneny. @opmyna Herorona — JleiiOnuna.

7.7. 3ameHa MEPEMEHHOM MOJI 3HAKOM OMPEAEIEHHOTO nHTerpana. [Ipasumno
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. HeoOXoaumoe u A0CTaTOYHOE YCIOBHS
uHTerpupyemocty QyHkun no Crunrbecy. CBolicTBa nHTErpana CTunThECA.
OYHKIMU OTPAHUYCHHOW BapyaLliu.

7.11. IIpunoskeHus ONPEeNeIEHHOTO UHTErPaia: BBIYUCIEHUE TUIOAICH;
BBIYMCIICHUAE JUIMHBI YT KPUBOM.

8. Hecoocmeennuvle unmezpaibl.

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

8.2. AGCONIOTHAS U YCIIOBHASL CXOAMMOCTb HECOOCTBEHHBIX HHTEIPAJIOB.

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



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

8.5. 'maBHOE 3HaUE€HME HECOOCTBEHHOTO MHTErpasia. MHTErpupyemMocThb
¢yHkumn mo Koy,

9. Hucnoevie paoel.

9.1. UncnoBo# psiz, CXOAUMOCTh M PACXOAUMOCTh. ["apMOHUYECKHiA psi.
HeobOxomumoe yclioBrue CXOAMMOCTH psja. ApupMETHYECCKHE IEHCTBUS CO
cxomdmmmucs psaaamu. Kpurepuii Kommm ¢XoauMoCTH YHCIIOBOrO pAaaa.

9.2. I[lpu3Haku cpaBHEHHsI YUCIIOBBIX PsiioB. [Ipusnaku JlanamOepa u Komm
CXOAUMOCTH PsAJA.

9.3. AGCOmMOTHAS U YCIIOBHAS CXOAMMOCTD psia. [lepeMecTuTeNnbHbIi 3aK0H
111 a0COITFOTHO CXOAALIETOCs Psiza.

9.4. Teopema Pumana juist yCIOBHO CXOASIIErocs psja (0e3 10Ka3aTenbCTBa).
[Tpu3znak JleiiOHnIa cxoAMMOCTH 3HaKouepenytomerocs psaaa. [Ipusnak upuxie
(0e3 nokazarenbcTBa). [Ipuznak Aoerns.

10. @yukyuonanvHvle ROCIE006AMETbHOCHIU U PAOBL.

10.1. ®yHKUMOHATBHBIE MTOCIEN0BATENBLHOCTH U psAAbL. [loTOUCUHas 1
PaBHOMEPHAs CXOIMMOCTb MOCIIEA0BATENBLHOCTEH U PSAIOB.

10.2. Kpurepuii Komm paBHOMEPHOR CXOAUMOCTH MOCIEN0BATETBHOCTH U
psaaa. HeoGxoaumoe yciaoBre paBHOMEPHOM cxoauMocTh psaa. [Tpu3Hak
Beiiepmrpacca paBHOMEPHOM ¢X0IMMOCTH (PYHKIIMOHATILHOTO psifa.

10.3. Teopema 0 HEMPEPBIBHOCTH CYyMMBI (PEAEIIBHON (PYHKIIMK ) PABHOMEPHO
cxoasmerocs psaaa (QyHKIMOHATBHONW NOCIEA0BATENBHOCTH ).

10.4. Teopema 00 HHTErPUPYEMOCTH CYMMBI (MPEAEIIBHON QPYyHKIIAN)
PaBHOMEPHO CXOJAMIErOcs Ha [a,B] panaa ((PyHKIMOHATBHOM
NOCTIEA0BATENBHOCTH ).

10.5. Teopema o muddepeHuUpyeMOCTA CyMMBI (MPEACITbHON (QYHKIINN )
cxoasuierocs Ha [a,B] paaa (pyHKIMOHAIBHON MOCIIEI0BATEIBHOCTH ).

10.6. Crenennsie psnbl. [lepBas Teopema Adens. Panuyc u uaTepBan
CXOAMMOCTH CTEMEHHOTO psaa. Teopema 0 paauyce CXOJUMOCTH CTENEHHOTO
psaa. GopMynbl AJTs1 BEIYACIEHHUS PAayca CXOAUMOCTH CTEIIEHHOTO PAA.

10.7. Bropas Teopema Abens.

10.8. ®yHKIHS, AHATUTUYECKAS B TOUKE. ENMHCTBEHHOCTh MPEICTABICHUS
AHAJIMTUYECKON B TOUKE (PYHKIIMM CTENICHHBIM pAAOM. Teopema 0 OYWIEHHOM
TP PEPEHIMPOBAHUHA UHTETPUPOBAHUM CTEIICHHOTO PAJA.

10.9. Paaer Teitnmopa u Maknopena. HeoOxoaumoe 1 AOCTAaTOYHOE YCITOBUE
PA3NOKUMOCTH (YHKIMH B CTENEHHOM psia. [IpuMep OecKOHEUHO
mppepeHInpyeMOoil PyHKIHMH, HE SBISAIOMICHCS aHATUTHYECKOH. Pa3noskenne B
psa MaknopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKIIWNA.

Tpernii cemectp
1. @ynKkyuu HECKOIbKUX NEPEMEHHbIX.
1.1. ITpenen mocneaoBarenbHOCTH TOUEK pocTpancTea R. Jlemma o
CXOAMMOCTH TMOCJIEIOBATEIbHOCTHA TOUEK B MpocTpaHcTee R. Jlemma o
(yHIaMEHTATbHOM MOCIIEI0BATENLHOCTH, KpuTepuid Komm cxoqumoctu



MOCJIEI0OBATENBHOCTH TOUEK NpocTpancTBa R. Teopema bolibiiano —
Beiieprpacca.

1.2 Tlpenen ¢pyHKnmM n nepeMeHHbIX B Touke 1o ['eitne n mo Komm;
SKBUBAJICHTHOCTb 3THX ONPEACIICHUH. Apu(pMETHUECKIE ONIEPALIAN HAN
(YHKIMAMY, AMEIOIIUME Npeaell. BeCKOHEYHO Malible (PYHKIIMH N TEPEMEHHBIX.

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

1.4. TToBTOpHBIE Npeaensl. Teopema 0 CylHeCTBOBAHMM TOBTOPHOTO TIPEAETA.

1.5. HenmpepbIBHOCTh (PYHKIIMM HECKOJIBKHX MEPEMEHHBIX B TOUKE.
ApudpmMeTHUECKHE OTIEpallii HaJl HENPEPBIBHBIMU (QYHKIMsAMHU. HermpepbIBHOCTH
CJIO>KHOH (DYHKLIVH.

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

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

1.8. Bropas teopema Beliepmrpacca (0 JOCTHKEHMN HEMPEPBIBHOM Ha
KOMNAKTe (PyHKIMEH CBOUX TOYHBIX TPAHEH).

1.9. PaBHOMEpHAsI HEMPEPBIBHOCTH (DYHKIIMU HECKOIBKAX NEPEMEHHBIX.
Teopema KanTtopa 0 paBHOMEPHOH HENMPEPBIBHOCTH (PYHKIMU, HEPEPBIBHOM Ha
KOMIIAKTE.

1.10. YactHble mponsBoansie. JnuddepeHuppyeMocTs GyHKIUN HECKOIbKUAX
NEPEMEHHBIX. TeopeMa 0 CYIIECTBOBAHUN YaCTHBIX TPOU3BOIHBIX
IMPPEPEHIMPYEMOi B TOUKE PYHKIIHH.

1.11. HenpepoiBHOCTE tuPepeHIupyeEMOii B TOUKe PyHKIKH. JloCTaTOYHOE
ycnoBue nudpdepenuupyemoctu pyHkuuu B Touke. Jnddepenuman GpyHkumum
HECKOJIBKMX MEPEMEHHBIX.

1.12. InddpepenumpoBanne cinoxHoi GyHKIuH. OTHOPOAHBIE PyHKIIAA
creneHu p. Teopema Ditnepa 00 0qHOPOAHBIX (YHKIUSAX. MTHBApMAHTHOCTH
(dbopmbl IEpBOTO MU PepeHImana.

1.13. IIpon3sBoaHas o HanpasjieHuto. [ paaueHT. Teopema 0 mMpOU3BOIHON
(P)YHKLMH 110 HAPABICHUIO TPAJAUEHTA.

1.14. YacTHblEe TPOU3BOAHBIE BBICIIMX MOPSAKOB. JOCTATOUYHOE YCI0OBUE
PABEHCTBA CMEIIAHHBIX MPOU3BOIHBIX (CiTydai ()YHKIUHU JIBYX MEPEMEHHBIX U
ciydail pyHKIUM N nEpeMEHHBIX ). JnddepeHnmanbl BBICIIMX TOPSIKOB.

1.15. ®opmyna Teitmopa ¢ octaTouHbIM wjieHOM B (hopme Jlarpanska. dopmyna
Teiinopa ¢ octarouHbM ujieHOM B (popme [leano (03 nokazarenscTpa).

1.16. noHsATHE NOKATBLHOTO SKCTpeMyMa. Heo0xoauMoe yCiaoBHE JTOKAIBHOTO
AKCTPEMYMA.

1.17. JTocTarouHOE YCIOBHE JIOKAITBHOTO SKCTPEMYMA.

1.18. Ycnonslii 3xcTpeMyM. Metoa MHOkuTENEH Jlarpanska, HEOOX0AUMOE
YCIIOBHE JIOKATBHOTO SKCTPEMYMA.

1.19. JTocTaTo4yHbIE YCIOBHS JIOKAIBHOTO SKCTPEMYMA.

1.20. KacarenbHas mI0OCKOCTh, HOPMAJIBHBIN BEKTOP.



1.21. IMonstue QyHKIMK, 3aJaHHONU HESIBHO. TeopeMa 0 HESIBHON (DYHKIIMH JIJIs

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

1.22. HesiBHBIE PyHKIHAX, ONMPEACTAEMBIE CUCTEMON (PYHKIIMOHATbHBIX
ypaBHeHuUi. TeopeMa 0 CylIeCTBOBAHNN HESBHBIX (DYHKIMIA, ONPEACIISIEMbBIX
CUCTEMOM ypaBHEHUH (0€3 J0Ka3aTeabCTRA). BEIUKMCICHHE YaCTHBIX TPOU3BOIHBIX
(YHKIMH, 3aTaHHBIX HESBHO CUCTEMOMN YPaBHECHMUIA.

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

2. Kpammnbvle unmezpainol.

2.1. CoOCTBEHHBIE MHTETPAJIbI, 3aBUCSIINAE OT MapaMerpa. Teopema o
HENPEPBIBHOCTH MHTErpajia 1o napamerpy. Teopema o nuddepeHumpyemMocTa
MHTErpajia no napamerpy (mpasusio Jleiionuia).

2.2. JIgoitHoi unTerpan. Teopema 00 MHTErPUPYEMOCTH HEMPEPBIBHON
(yHKIMH IBYX NEPEMEHHBIX (0€3 moka3arenbeTBa). CBOHCTBA ABOHHOTO
uHTerpana. Teopema o cpeaHeMm.

2.3. IIpuBeneHne NIBOMHOIO MHTErPaja K MOBTOPHOMY

a) clyyaid mpssMOYToJIbHOU 00J1acTh
0) caydail mpoU3BOJILHOM 00J1acTH

2.4. JIBOWHOM MHTErpas B NOJSAPHBIX KOOPAMHATAX

2.5. 3aMeHa NEPEMEHHBIX B IBOMHOM MHTErpaje

2.6. 'eOMETPUUECKUE PUITOKEHHS IBOWHBIX MHTETPAJIOB:

a) BBIYMCIICHUE TUTOIIAEH
0) BeIYKCIEHHE 00OBEMOB
B) BBIUMCIICHHE TUIOLIAICH TOBEPXHOCTEN

2.7. Tpotinoii uaterpain. [lepexon k MOBTOpHOMY HHTErpany (0e3
JI0Ka3aTeNIbCTRA). 3aMEHA MEPEMEHHBIX (0€3 JOKA3aTeNbCTRA), IMJIUHAPAYECKAS U
cepudeckas CUCTEMbI KOOPJMHAT.

2.8. KpuBonMHEHHBIA HHTErpaAl 1-r0 poaa; ero CBOMCTBA.

2.9. KpuBONMHEHHBIA MHTErPAT 2-TO POAA; €T0 CBOMCTBA.

2.10. ®opmyna ['puna. BerurcieHue miomaaci ¢ moMOUIBI0 KPUBOJTUHEHHBIX
WHTETPAJIOB.

2.11. He3aBUCHMOCTb KPUBOJMHEHHOIO UHTETPaia OT IyTH UHTETPUPOBAHHSI.

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] GyHKUmWM; psin Dypre As YETHOM 1
HEYETHON QpyHKkumu. Psag @ypbe B ciayyae MPOU3BOJIIBHOTO MHTEPBAIA.

3.2. CxommumocTs paga Oypbe it KyCOUHO-TTAAKOH PyHKIMK.

3.3. HepasencrBo beccens.

3.4, Tlpuznak [{unu (0€3 moKa3aTeIbCTRA).

3.5. CxommuMocCTh paaoB Dypbe Wi PyHKUMH, YIOBICTBOPSIOMIMX YCIOBHIO
['enbaepa.



3.6. [TpubnuxkeHue HempepbIBHBIX (PYHKIUHA TPUTOHOMETPUUECKUMHU U
areOpanyeCKUMHA MHOTOYJICHAMM.

3.7. MunumanbHoe cBOHCTBO KO3 PuimenToB Oypwe. PaBeHncTro [apcerans.
[TounenHoe M@ PepeHUMPOBAHAE U UHTETPUPOBAHKE PSAOB Dyphe.

III. O6pa3oBaTe/ibHbIC TEXHOJOTHH

YueOHast mporpamma —
HaMMEHOBAHHUE Pa3/IENiOB U TEM

Bun zansatus

ObpazoBaTenbHbIe
TEXHOJIOTUN

Ilepentit cemecmp

1. Beegenue B anamuz 1.1 — 1.7

Jlekuuu, npakTuyeckue
3QHSATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Peinenue 3agau.

2. IIpeaen nocnenoBaTeIbHOCTH
21-26

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxeHue
TEOPETHUECKOTO MaTepHania.

2. Pernenue 3agau.

3. Ilpenen ¢pynkuuum 3.1 - 3.5

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Pelnenue 3agau.

4. HenpeposiBHOCTD pyHKLINH 4.1
-4.13

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepuania.

2. Peinenue 3agau.

5. IlpoussoaHas u
muddepennman 5.1 —5.14

Jlekuuuy, npakTudeckue
3QHATUS

1. U3noxenue
TEOPETHYECKOTO MaTepHania.

2. Perenue 3agau.

Bmopoii cemecmp

1.IIpoussonnas u
muddepennman 5.15 —5.21

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxeHue
TEOPETHYECKOTO MaTepHania.

2. Perenue 3agau.

2. HeonpeneneHHbll HHTETPa
6.1-6.5

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxeHue
TEOPETHUYECKOTO MaTepHania.

2. Pernenue 3agau.




3. Onpenenensblii uaTerpan 7.1
-7.11

Jlekuuu, npakTuyecKue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Peinenue 3agau.

4. HecoOCTBEHHBIE HHTETPAIIBI
8.1-85

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxenue
TEOPETHYECKOTO MaTepHania.

2. Peinenue 3agau.

5. Hucnossle psane: 9.1 — 9.4

Jlekuuu, npakTudyeckue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Peinenue 3agau.

6. ®yHKLIHOHAJIbHBIC
MOCTEAOBATEIbHOCTH U PSIIBI
10.1-10.9

Jlekuuu, npakTudecKue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Peinenue 3agau.

Tpemuii cemecmp

1. ®yHKUMHU HECKOJIBKUX
nepeMeHHbix 1.1 —1.23

Jlekuuuy, npakTuyeckue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Pernenue 3agau.

2. Kparneie unrerpanst 2.1 —
2.12

Jlekuuu, npakTudeckue
3QHATUS

1. U3noxenue
TEOPETHUECKOTO MaTepHania.

2. Pelnenue 3agau.

[TpenonaBanue y4eOHOM TMCUUIUIMHBI CTPOUTCS HA COYECTAHUH JICKLWA,
NPAKTUYECKUAX 3aHATUI U PA3IMYHBIX (POPM CaMOCTOSATENBHON pabOThl CTYICHTOB.
B npouecce 0cBOCHUS AUCHUITIMHBI UCTIONB3YIOTCS CIAEAYOIUE 00Pa30BaTENbHBIC
TEXHOJIOTHH, CHOCOOBI M METObI POPMHUPOBAHUS KOMITETCHLIMI: TPAAULIMOHHBIE
JIEKLIMH, TPAKTAUYECKUAE 3aHATUS B UHTEPAKTUBHOM PEKUME, BBINIOJTHEHUE

VHAMBHAYAJIbHBIX 33/JaHUi B paMKaX CaMOCTOSTENIbHOM paOOTHI.

JIMCLMITIMHA TPEAYCMATPUBACT BBIMOTHEHHE KOHTPOJIBHBIX Pa00T, MACbMEHHBIX
JOMAITHUX 3aJaHUH, paCUETHO-TPAPHUECKAX U KYPCOBBIX padoT.

IV. Onenounbie MaTepHaabl sl NPOBEACHUS TEKYLIeH 1

MPOMEKYTOYHOM aTTECTAUN

Texywas ammecmayus

Tunosrle 3a1aHus;

3ananune 1.




1). lokazatb, uto 1° +3° +5° + ...+ (2n—1)’ =n*(2n* -1).

8
2). llecToli usieH pa3ioKeHHs ( 23\1/7 +x21ng pasen 5600. Haiitu x.
X X

3). Jlokazath, 4To (AN B)x(CND)=(AxC)N(BxD).
4). Jlokazatb, 4to uist 1000 GyHKIMH f BEPHO f(AUB)= f(AU f(B).

5). Haiitu
. -sin( ! 2" +3” . 99.2"
a) m 75007 * B) fim _
noo pt 4] now 27 _ 37 noe o pl
3ananue 2.

1). ITonw3ysce paznoxkeHueM no popmyne MakiiopeHa, HaliTH

lim 1- (cos3x)

x—0 X

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

3). Haiitu 1 = x

J‘x+\/x2 —x+l
2
4). Haiitu 1 = I@S al
sin 4x
5). BeiBecTH peKyppeHTHYHO (hOpMYITy JIJIsl BRIYMCIICHUS HHTETpaia
dx
1= (n>2).

cos” x

3ananune 3.

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

x—=a y—>

X+
2). TTokasatk, 4TO IIPU x —> 0,y — 0 (BYHKIHS z=>—2 MOXKET CTPEMHTbC K
X—y

ar0doMy npeaeny. [pu kakom mpuOIuKEeHUH TOYKH (x,y) K TOUKE (0,0) fm z =3,
mz=2,mz=1, imz=-2?
3). Haiitu dz,ecnmu z= f(u,v), TOE u=I(x>—y*), v=1x).
4). Beraucnutb npuOImkeHHo  (1,02)% - (2,03)%.

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

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).

Cnoco0 npoBECHUS — MACHMEHHBIN.

Kpurepnuu onieHuBaHus:



3anava pelieHa NoJHOCTBIO - 5 OaIOB,;
3ajaua CoECPKUT HETOYHOCTH U HE3HAUUTEIIbHBIE OITMOKY - 4 Oana;

Pemenne cogepxut rpyosie omuoku - 2 danna.

IIpomesicymounwlii KOHmMpOIb

OIIK-1 CnocoOeH npuMEHATh (pyHIaMEHTAIBHBIE 3HAHUS, TOJIYYCHHBIE B 001aCTH
MaTEMaTHYECKUAX U (WJIM ) ECTECTBEHHBIX HAYK, U UCIOJIb30BATh UX B
NPO(ECCUOHATIBHOM ACITEIEHOCTH

OIIK-1.1 Obnagaet 6a30BBIMU 3HAHUSMH, TIOTYYEHHBIMA B 00JIaCTH
MaTEMATHYECKUAX U (WJIA ) ECTECTBEHHBIX HAYK

Tunosrle 3a1aHus;
3ananune 1.

1. Tlpenen yucnoBOM MOCIENOBATETBHOCTH.
2. llepBoe u BTOpOE nmpaBuio Jlonuras.

3. Jlokazatb Teopemy Jlarpanxa ((popmysa KOHCUHBIX MPUPALLEHU ).

3ananune 2.

1. IlepBooOpazHass u HeonpeacneHHbld WHTerpa. (OCHOBHBIE CBOMCTBA
HEONPEAEIECHHOTO UHTETpaa.

2. OnpenencHuplii nHTErpasl PumMana. CBoiiCcTBa ONPEAEIEHHOTO HHTETpaa.

3. Jokazate npusHaku [lanamOepa n Komm ¢xoammMoCTr YMCI0BOro psja.

3ananue 3.
1. Tlowatue ycnoBHOrO B3Kcrpemyma. Meron MHoxuteneir Jlarpanka,
HEOOXOIMMOE YCIOBHE YCIOBHOTO IKCTPEMYMA.
2. JlBoiiHO# unTerpan. CBONCTBA ABOIMHOIO MHTETpaa.

3. Hoxazars ¢opmyiny ['puHa.

Crocob npoBEACHUS — YCTHBINA.
Kpurepnuu onieHuBaHUs:

Bormnpoc u310keH noJIHOCTHIO — 12 6aios;

OTBeT HA BONPOC COACPKUT HECYHIECTBEHHBIE HETOUHOCTH - 10 Oanios;

OTBET HAa BOMPOC COAEPKUT rpyObie OmmMOKH - 4 Oasna.



OIIK-1.2. Pemaer cranmaptHble TPO(ECCHOHATBHBIC 33a4d C MPUMEHEHUEM
€CTECTBCHHOHAYYHBIX W OOIICMHXCHEPHBIX 3HAHWM, METOAOB MAaTeMAaTHUYECKOTO
aHaJIn3a U MOJEITUPOBAHUS.

Tunosrle 3a1aHus;

3ananune 1.

1. Haiitu miowmaaes Gurypsl, 3aKI0YCHHON MEK Ty mapadoiaMu

x2

y=4x7, Y=g U OpsIMO y =2,

2. Onpenenuts 00J1aCTh CXOAMMOCTH (DYHKIIMOHAJILHOTO Psiia

Z“’: n X !
“~“pn+1\2x+1)

3ananune 2.

1. Haittu ymHy muHuA  y(x) = I\/ cos2tdt, 0<x< % .
0

cosSnx

2. HaiiTnn 06;1aCTh CXOIMMOCTH psia ».
n=1 NN

. UccienoBaTth Ha aOCOMIOTHYIO

CXOJUMOCTB.

OI1K-1.3 Bnageer HaBBIKAMM TEOPETUUECKOTO M SKCIIEPUMEHTAIIBHOTO
UCCIIEA0BaHUS O0OBEKTOB MPOPECCUOHATIBHOM AESITEIEHOCTH

Tunosrle 3a1aHus;
3ananune 1.

1. Berancnouts npuOmmkeHHo (1,02)% -(2,03)°.
p

2. HaliTi yron Mexxay rpagueHTaMa pyHKIUN — f =

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

ﬁBTO‘{KaX
X“+y +z

3ananune 2.

1. Jloka3arb, 4TO €CJIM YPABHEHUEM  f(x —az,y —bz)=0,THC f(u,v)-
mippepeHumpyemas GyHKIUs, a,b- MOCTOSHHBIC, ONPEACTAETCS
mippepeHumpyemas GyHKIus z(x,y), TO OHA YIOBJIECTBOPSET YPABHEHHIO









N =

OoOyuaromemycsi, HaOpaBmiemy 40-54 Oamna, npu TOABEACHHM WTOTOB
cemecTpa (Ha MOCTEAHEM 3aHATHH IO TUCLUUIUIMHE) B PEUTUHTOBOI BEOMOCTH
ydeTa yCHEeBAEMOCTH M 3aYETHOH KHW)KKE MOKET OBITh BBICTABIICHA OLICHKA
«YIOBJIETBOPUTEIIHHOY.

OOyuaromeMycsi, HaOpaBiieMy 55-57 OaljioB, NMpu NOABEACHUM HTOIOB
ceMecTpa (Ha MOCJIEIHEM 3aHATUM O NWUCLUUIUIMHE) B rpade peHTHHTOBOM
BEJIOMOCTH y4eTa ycneBaeMocTu «lIpemMuanbHbie Oaibl» MOXKET ObITh
no0aBieHo 15 0aioB M BEICTABIEHA SK3aMEHALIMOHHAS OLIEHKA «XOPOLLIOY.

OOyuaromemycsi, HaOpapimieMy 58-60 OaijoB, NMpu MOABEACHUM HMTOIOB
ceMecTpa (Ha TMOCJIEIHEM 3aHATUM N0 JUCLMUIUIMHE) B rpade peHTHHTOBOMA
BEJIOMOCTH y4eTa ycneBaeMocTu «lIpeMuanbHbie Oaibl» MOXKET ObITh
no0aBieHo 27 0alioB M BBICTABJICHA SK3AMEHALMOHHAS OLICHKA «OTIMYHOY». B
KaKUX-THOO0 MHBIX Cly4asx [J00aBleHUE NPEMHATBHBIX OallloB  HE
JOITyCKAETCH.

OO6yuatomuiics, HaOpaBiKid 10 39 0a/IJIOB BKIIFOUUATEIBLHO, CIAET DK3aMEH.

Pacnipenenenue GaiyioB Mo MOAYJSIM YCTAHABIIMBACTCS MPEMOAABATENEM U
MOKET KOPPEKTUPOBATHCS.

Tema 1. Beeoenue 6 ananus3.
[Ipakxmuueckoe 3ansmue 1.
Meroa maremMaTuueckoi MHAYKUMKA. bruHOM HbroTOHA.
Pelenue 3a1a4 Ha METOT MAaTEMATUYECKONH MHAYKIIMU U OMHOM HbIOTOHA.
Meroauyeckue peKOMEHAAlUH.
1. IloBTOpPUTH BEIBOA (hOopMyJbl OGMHOMA HeIOTOHA.
2.BBINOTHUTE 3a/1aHUs Ha CAMOCTOSTENIbHYI0 padoTy MO METOAY
MATEMATUYECKOW HHAYKIUH.

[Ipakxmuyeckoe 3ausamus 2.
MmuoxecTBa. Onepanyu HaJ MHOKECTBAMHU. [[€KapTOBO MPOU3BEICHHUE.
OKBHUBAJIEHTHOCTH MHOYKECTB.
Pewenne 3ama4 o teme.
MetoanuecKue peKOMEHIalNH.
[TOBTOPUTH OCHOBHBIC MOHSIITUSI TEOPHU MHOKECTB.

. BeImomHUTE 3aaHUs Ha CAMOCTOSITENIbHYI0 PadO0Ty MO TEOPHUH MHOKECTB.

IIpaxmuueckoe 3ansimue 3.
OroOpakenue, PyHKIUs. CIOPbCKTUBHBIC, UHBCKTUBHBIE,  OMEKTHBHBIC
otoOpaxkenus. OOpaTHoe oToOpakeHue. Cynepno3uius 0TOOPaKEHU.
Pewenne 3amau o teme.
Meroauyeckue peKOMEHAAlUH.



p—
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Pazo0parb TeopeTrueckuii MaTepual mo TeMe.
BhIMonmHUTE 3aaHusl HA CAMOCTOSITENIbHYI0 Pa00Ty MO OTOOPAKCHUSIM.,

lpaxmuueckoe 3ansamue 4.

BepxHss 1 HIKHASA TPaHKU YACIIOBOIO MHOXKECTBA, UX XaPaKTEPUCTHYECKUE
CBOMCTBA.

OrpaHu4eHHbIE OTOOPAKEHUS, BEPXHSS U HIXKHSSL TPAHU OTOOPAKCHHSI.

[ToHATHE METPUYECKOTO U HOPMUPOBAHHOT'O ITPOCTPAHCTB.

Pewmenune 3amau NeNel101 — 102, 106, 108, 116, 381, 383 — 387, B.IL
HemunoBuu «COOPHMK 337a4 M YIPAKHEHUH IO MAaTEMATUUYECKOMY aHAIHU3Y».

MetoanuecKkue peKOMEHIalNH.

. T1oBTOpUTH A0KA3aTENBCTBO TEOPEMBI O CYIIECTBOBAHUU BEPXHEH (HUXKHEH ) TpaHu

Yy OFPaHUYECHHOTO CBEPXY (CHU3Y ) YUCIIOBOTO MHOXKECTBA.

. IIpuBeCTH MPUMEPBI 3AMKHYTHIX H OTKPBITHIX IAPOB B PA3HBIX METPUUYECCKUX

POCTPAHCTBAX.

. BBIMONHUTE 3a7aHUsl HA CAMOCTOSITENBHYI0 paOOTY MO TEME.

Tema 2. Ilpeoen nocneoosameibHOCHIUL.

IIpakmuyuecxoe s3anamue 1.

[Tpenen mocnenoBaTeIbHOCTH B METPUYECKOM IPOCTPAHCTBE.
OyHIaMEHTaIbHAs MTOCJIEI0BATENBHOCTD, IMMOJHOE METPUYECKOE MPOCTPAHCTBO.
Kpurepnit Komm ¢XoauMoCTH MOCIIEI0BATEIBHOCTH.

Pemenne 3amau NeNed4 1 -45, 87 — 89, B.I1. Jlemunouu «COOpHUK 3a7a4 U
VIPLBKHEHUHA 110 MATEMATUYECKOMY AHATTA3Y Y.
MetoanyecKue peKOMEH ALK,
[TpopaGoTaTh NEKIMK IO U3YUEHHOH TEME.

. BBIMONHUTE 3a1aHKE HA CAMOCTOSTENIbHY IO paboTy MO TEME.

[Ipakxmuyeckoe 3ansmue 2.

[Tpenen yncnoOBO MOCIEAOBATELHOCTH, TEOPEMA O €IMHCTBEHHOCTH
npejiesia YuCJIOBOM NOCAEA0BATEIbHOCTH. beCKOHEUHO Malible, OECKOHEUYHO
OOJIBIINE MOCAEA0BATEIBHOCTH, MX CBOHCTBA. ApU(PMETHUECKHE CBOMCTRA
CXOAAIIMXCS MOCIIEA0BATECIBHOCTEM.

Pemenne 3amau NeNeS8, 59, 68. 69. 78,79, B.I1 Jlemunouu «COOpHUK
3a7a4 U YIPAKHCHUN M0 MATEMATHYECCKOMY AHAJIU3YY.

MeToauyecKue peKOMEH AU K.
JlokazaTb TEOPEMY O EAMHCTBEHHOCTH MPEENA YACIOBOM MOCIEA0BATEILHOCTH.
JlokazaTe TEOPEMY O CYIICCTBOBAHUM NPEACIIA Y OTPAHUYCHHOW MOHOTOHHOM
MOCJIECIOBATEILHOCTH

. BBIMONHUTE 3aaHKE HA CAMOCTOSTENIbHYIO paboTy MO U3yYEHHOH TEME.

[Ipakxmuyeckoe 3ansmue 3.
HacTruuHbIE MPEACBI MOCIEA0BATEIIBHOCTENH. BEpXHUNA U HUOXKHUHN TTPEAETIbI
[TOCJIEIOBATEIILHOCTH.
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Pewenue 3amau o teme.
Mertoanueckne peKOMEH IalkH.
Jlokazare Teopemy bosbriano — Beiiepuurpacca 0 CyLIECTBOBAHUMA YaCTUYHOTO
Ipeeia y OrpaHHnYEeHHON YUCIIOBOM MTOCIIEI0BATEIBHOCTH.
BhINonmHUTE 3ajaH1E HA CAMOCTOSATEBHY IO PA0OTY MO U3YUCHHON TEME.

Tema 3. Ilpeoen hynrkuuu.

Ipakxmuyeckue 3auamus 1,2.

[Tpenen gpynkuuu B Touke no ['eline u mo Ko, 3KBUBAJIEHTHOCTh 3THX
onpeaencHuii. OMHOCTOPOHHKE MPEAECTHI B TOUKE. APHPMETHUECKUE ONEPALIIH
Haa QyHkuusaMu, umerommmu npeaen. Kpurepuii Konm cymiectBoBanus npeaena
()YHKLIMH B TOUKE.

Pemienue 3amau NoNo402 - 407, 409 — 419, 435 -439, 471 — 480, B.IL
HemunoBuu «COOPHMK 337a4 M YIPAKHEHUH IO MAaTEMATUUYECKOMY aHAIU3Y».

MertoanuecKkne peKOMEH IalH.
1.Jloka3aTe S5KBUBAJICHTHOCTh OMPEACICHUIA Mpeaeaa GYHKIMHA B TOUKE IO
['efine u o Koww.
2. BBINOJHUTE 3alaHuE HA CAMOCTOSTEbHYIO PadOTy MO U3YUYEHHOU TEME.

Ipakxmuyeckue 3auamus 3, 4.

3aMeuaresbHbIe Mpeaelibl. BeCKOHEUHO Manble U OECKOHEUYHO OOJIbIINE
(yHKIMH, TEOPEMBI O HUX. CPaBHEHHUE OECKOHEYHO MaJbIX (DYHKIIHIA.
OKBUBAJIEHTHBIE OCCKOHEUHO Masibie (PyHKIUU. TeopeMa o npeaene CloKHOM
(YHKLHH.

Pemenue 3amau NeNed88, 495, 506, 515, 516, 646 — 651, B.I1. JleMmuagoBuu
«COOpHHUK 33124 ¥ YIPOKHEHUH 110 MATEMATHYECKOMY aHAIHU3Y».

MeToauuecKue peKOMEHAALMH.

JlokazaThk T€OpEMBI 0 OECKOHEYHO MabIX B OECKOHEYHO OOMBIINX (DYHKIUX.
Pazo6park n0Ka3aTeIbCTBO TEOPEMBI O IPEIENE CI0KHOU (PyHKIMK.

. BBIMONHUTE 33a1aHKE HAa CAMOCTOSTENIbHYIO paboTy MO U3YYEHHOH TEME.

Tema 4. Henpepovignocms hynkyuu.

IIpaxmuyueckoe s3ansamue 1.

HenpepoiBHOCTD (hyHKIIMU B TOUKE. OTHOCTOPOHHSS HENPEPHIBHOCTD.
ApupMETHUECKHE OTIEPALlMU HAJl HENPEPBIBHBIMU (DYHKLUSIMH.
Pemenue 3amau NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. Jlemugopuu
«COOpHHUK 33724 ¥ YIPOKHEHUH IO MATEMATHYECKOMY aHATHU3Y».

Mertoanueckne peKOMEH Il H.

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

2. Jloka3atb CBOWCTBO JIOKAIBHOW OIPAHUYEHHOCTH HENPEPBIBHOM B TOUKE

(YHKLHH.
3. BBIMOJHUTH 33JaHUE HA CAMOCTOSTENBHYIO pad0Ty MO U3YYEHHOM TeMe.
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Ipaxmuuecroe 3anusmue 2.
Toukn pa3peiBa (YHKIMHU U UX KIACCH(PHUKALIHSL.
Pemenue 3amau NeNe736 — 738, 741 — 743,745, 747 — 749, B.11. JlemuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHUYECKOMY aHAIHU3Y».
MeTtoanveckue peKOMEHIALNH.
JlokazaTh TEOpPEMY O TOUKAX Pa3pblBa MOHOTOHHOW HA OTPE3KE (PyHKLIMN.
BhINonmHUTE 3aaH1E HA CAMOCTOSATEBHYIO PA0OTY MO U3YUCHHON TEME.

IIpakxmuyueckoe s3anuamue 3.
Teopema 0 paBHOMEPHON HENPEPBIBHOCTH (PYHKIIMK, HEMPEPHIBHON HA
KoMImakTe (0000meHue Teopembl Kanropa).
Perenne 3a1a4 Ha paBHOMEPHYIO HENPEPBIBHOCTE.
Mertoanueckue peKOMEHIanH.
JlokazaTh TEOpPEMY O PABHOMEPHON HENPEPBIBHOCTH (PYHKIIMK, HEMPEPBIBHOMN HA
OTPE3KE.

. Pazo0Oparb 10Ka3aTenbCTBO TEOPEMBI O PABHOMEPHOM HEMPEPHIBHOCTH (PYHKIUH,

HENPEPBIBHON Ha KoMmakTe (0000meHne reopeMbl Kantopa).
BbINoHUTE 3ajaHIE HA CAMOCTOSATENBHY IO PA0OTY MO U3YUEHHON TEME.

Tema 5. Ilpouseoonas u oughepenuuan.

IIpaxmuyecroe 3ansmue 1.
[TpousBoaHAs, €€ TEOMETPUUECKUI CMBICT. OTHOCTOPOHHUE MTPOU3BOIHBIE.
[TponsBoaHas cnoxHON U 06paTtHoil pyHkumii. nddepenunpoanne GyHKIuH,

3a1aHHOM mapameTpruiecku. [[pon3BoaHbIE BEICIIMX NOPSAKOB. uddepeHunan
(yHKIMH, TeOMeTpAYECKUi cMbIch uddepenumana. [IpaBuna BeIYMCICHAS
mipdpepenumana. JuddepeHunans BEICIINX MOPIKOB.
Pemenne npumepos Ha nuddepeHuupoBaHue.
Pewenune 3anay Ha HaxXOxkACHUE TUPPEPEHIINATIOB.

MeTondeckue peKOMEHAALNN.
BelyunTs TaOnuiy nponu3BOIHBIX.
JlokazaTh yTBEP)KIACHUE O HEMPEPBIBHOCTH QPyHKIMH, THPPEPEHIUPYEMOIA B
TOUKE.
BeiBecTn (popMyJibl 1uisl MPOU3BOJHON CYMMBI, TPOU3BEICHUS U YaCTHOTO JIBYX
(YHKLIMIA.

. BBIMONHUTE 33aaHKE HA CAMOCTOSTENIbHYIO paboTy MO U3yYEHHOH TeME.

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

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

HEOIPEICIIEHHOCTEN.



IIpaxmuuecxoe 3ansimue 3.

®opmynsl Teitnopa m MakiopeHa ¢ 0cTaTouHbIM WiIeHOM B popme [leano u B
¢dopme Jlarpanxa. PaznoskeHue sneMeHTapHbIX QpyHKImA no Gopmysie
MaxkJiopeHa.

Pemenue 3amau NeNel376, 1378 — 1380, 1384, 1388, 1392, B.I1. lemuaoBu4
«COOpHHUK 33724 ¥ YIPOKHEHUH M0 MATEMATHYECKOMY aHAIHU3Y».

MeTroanveckue peKOMEHIALNH.

. BbIMOMHUTE 3ajaHKE HA CAaMOCTOATENBbHY IO padOTy MO U3YUYEHHOH TEME.

llpaxmuueckoe 3ansamue 4.

[ToHsTHE TOKAJIBHOTO 3KCTpeMyMa. BeinmykinocTs rpaduka GpyHkuun. Touku
neperuda rpaduika GyHkuuu. AcuMnToThl rpaduka pynkiuu. HeodOxoaumoe u
JNOCTAaTOYHOE YCIIOBUE CYIIECTBOBAHUS HAKIIOHHOW ACUMIITOTHI.

Uccnenopanue GyHKIMH ¢ TOMOLIBIO TAPPEPEHIIMATBHOTO UCUUCIICHHMS.
MeTroanveckue peKOMEH TALNH.

JlokazaTh HEOOXOAMMOE M JOCTATOYHOE YCIIOBHE CYIIECTBOBAHMS HAKIIOHHOM

ACUMMTOTHIL.

. BBIMOMHUTE 3ajaHKE HA CAMOCTOSTENBHYIO pa0OTy MO U3YUYECHHOM TeME.

TpeGoBaHus K PEHTHHI-KOHTPOJIIO

B TedyeHne cemecTpa KOHTPOJb 3HAHWMMA OCYIIECTBISETCS B ABa dTana (2
MOJYJIsI), B KOHIIC CEMECTPA MPOBOAMTCS SK3aMEeH. MaKCHMaIbHO BO3MOYKHBIN
Oayn 3a nucuumiHy paBeH 100, MakCUMaNbHOE KOJIMYECTBO OAJIOB 34 KaXKIIbIi
moayne paBHo 30, 3a sx3ameH — 40.

IlepBLlii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Conepxkanue cCaMOCTOSITE/ILHOH PadOTHI
1. PemieHue 3ana4 Ha METOJ MAaTEMATUUYECKOM MHAYKIIMK 1 OMHOM HbroTOHA.
2. OBnaneHue OCHOBHBIMU NOHITHSIMH TEOPUN MHOKECTB.
3. OByaficHUE MOHATUEM MPEEIIA IOCTIEA0BATENBHOCTH; PELICHHE OCHOBHBIX
TUMOB 33424 TEOPHH MOCJIEI0BATEILHOCTEH.
4.0OBnaseHue NoHsATHEM Npeaena GyHKuuu. Beraucienne npeaenoB GyHKIui.
5.HenpepbiBHOCTH (pyHKIMW; UCCIIeN0BaHUE (DYHKIMI HA HETPEPBIBHOCTb.
6.OCBOCHHE OCHOBHBIX CIIOCOO0OB M MPUEMOB HAXOKIEHUS MPOU3BOIHBIX
¢yHKuMii. Pemenne 3a1a4 Ha MPUMEHEHNUE TPOU3BOAHON 1 AuddepeHnnana
(YHKLMH.
DopmMbI IPOBEACHUSI CAMOCTOATEILHOI padoThI:
- TOMAIIHUE 3aAaHusl (M3YUECHUE JIUTEPATYPBI IO TEMAM, PELICHAE TPUMEPOB U
3a/1a4);
- HanKucaHue pedeparos;
- BeInoJHeHUE PIP;



- MOATOTOBKA K KOHTPOJIbHBIM padoTaM;

- MOATOTOBKA K SK3aMEHY.

DopMBbI KOHTPOJISI CAMOCTOSTE/IbHOI padoThI:

- MPOBEPKA U COOECEAOBAHUE MO PE3YJIbTATAM BBITOJHEHUS JOMALIHUX PadoT;
- MPOBEICHUE U MPOBEPKA KOHTPOJBHBIX padoT;

- 00cyxneHue pedeparos;

- MPOBEPKA U 00CYKACHKUE pacyeTHO-rpaduiecKkux padoT;

- IPUEM 3K3aMEHOB.

TunoBble BApHAHTHI PyOeKHBIX KOHTPOJIBLHBIX padoT

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

8
2). lecToli usieH pa3ioKeHHs ( + xﬂg’“j pasen 5600. Haiitu x.

1
3). Jlokazath, 4T0 (AN B)x(CND)=(AxC)N(BxD).
4). Jlokazatb, 4to it 1000 GyHKIMH f BEPHO f(AUB)= f(AU f(B).
5). Haiitu

- sin( A! .27 +3 . 99.2"
a) lim %(n) 0) lim * B) lim .
noo p® 4] now 27 _ 37 noo o pl
Bapuanm 2.

1). CpopmymmpoBaTh ¢ TOMOLIBIO HEPABEHCTB YTBEPIKIACHHUE lim = f(x)=o0.
2). Haittu

2 —4
a) fim 2x+ N 2x
=l x"=5x+4 3(x"—-3x+2)

sin( x")

x>0 (sin x)” '
3). Ilycthb f(x), g(x) - HEMPEPBIBHBI B TOUKE x, . JlOKa3aTh, 4T0 f(x)- g(x) -
HEMPEPBIBHA B TOUYKE X, .
4). C noMouibo “& -3 — pacCykKAeHUI T0Ka3aTh HENPEPBIBHOCTh (PYHKIIMH

Jx

5). Haiitn npon3BoaHbie QyHKIMIA
a) y = arccos(sin > x) 0) y=x*",

2. IIpome:xyTOUHast aTTecTanust
Bomnpocel k 3k3amMeny (3umMHss ceccust, 1 Kypc)
1. MuoxkecTtBa. Onepanuu HaJl MHOXECTBaAMU. [[€KapTOBO MPOU3BEICHHUE.

OroOpaxkenue, (QyHknus, oOpatHas (QyHKOHS. OKBUBAJICHTHOCTb MHOMKECTB.
CueTHbIE MHOXKECTBA, MX CBOMCTBA. CUETHOCTh MHOXKECTBA PALIMOHAJILHBIX YHACE]T.



Hecuetnocte MHOXecTBa TO4Yek wuHTepBaia (0,1). MHOXKECTBO MOIIHOCTH
KoHTHHYyMa. Teopema Kanropa-bepHuireiina (6e3 mokasarenbscrBa). MoOIIHOCTb
MHOKECTBA BCEX MOJMHOKECTB HEMYCTOIO MHOKECTBA (0€3 J0KA3aTENbCTBA).

2. BemiecTBeHHbIE uHMCNA, ACCATAYHAS 3aMUCh BEHIECTBEHHOIO YHCIIA,
OCHOBHBIC CBOMCTBA BEUICCTBEHHBIX 4YHCEN. AKCHOMAa ApXHMMeENa, CBOWCTBO
HEMPEPBIBHOCTH.

3. BepxHHE U HUKHHAE TPAHU YMCIOBBIX MHOKECTB, MX XaPaKTEPUCTHUECKUE
cBoiicTBa. Teopema O CyIIECTBOBAHWM TOYHOH BEPXHEH (HWXKHEH) TpaHu y
OTPAHMYEHHOIO CBEPXY (CHHM3Y) YMCJIOBOIO MHOXeCTBA. OrpaHu4cHHBIE
0TOOpaKECHUsI, BEPXHUE U HIYKHUE TPAHU OTOOPAKECHUSI.

4. TloHsaTue pacCcTOsiHUS, METPUYECKOE MPOCTPAHCTBO. BeKTOpHOE
MPOCTPAHCTBO, HOPMA, HOPMUPOBAHHOC MPOCTPAHCTBO. 3aMKHYTBIA, OTKPBITHIA
1ap B METPUYECKOM MMPOCTPAHCTBE, MTPUMEPHI.

5. IlonsaTHE mpeaena MmocieI0BaTeIbHOCTH B METPUUYECKOM MPOCTPAHCTBE
dyHaaMEHTAIbHAS MOCIEI0BATENIBHOCTD, MOJIHOE METPUUYECKOE TTPOCTPAHCTBO.

6. Ilpenen 4yMCNOBOM MOCIEAOBATENBHOCTH, TEOPEMA O €AMHCTBEHHOCTH
npeena  YUCIOBOM MOCIEAOBATEIbHOCTH. bBECKOHEUHO Masble, OCECKOHEYHO
OONbIIME TOCIEAOBATEILHOCTH, WX CBOWCTBA. ApU(PMETHUYECKHE CBOMCTBA
CXOIAIMXCS TTOCIEA0BATENLHOCTEMN.

7. llpenenbHblii Tepex0ol B HEPABEHCTBax. leopeMa O CyLIECTBOBAHUU
Ipesesia y OrpaHuYEHHONM MOHOTOHHOM MOCJIEN0BATENBHOCTH. YnCIo “e”.

8. Teopema bombmano - Beliepmrpacca O CymIeCTBOBAHMM YaCTUYHOIO
npenesia y OrpaHAuYeHHON YKCIIOBOM MOCIEA0BATEILHOCTA. BEepXHUl M HUXKHUMN
npenensl. Kpurepuii Komm ¢XoauMOCTH MOCIeA0BaTEIbHOCTH.

9. Ilpenen ¢pyHknum B Touke no ['eiftHe u mo Komu;, SKBUBAJIEHTHOCTh 3TUX
onpeaencHuii. OAHOCTOPOHHUE MPEACIbl B TOUKE. ApU(PMETHUECKHUE OINEpaLu
HaJ PyHKIMSIMHA, UMEIOIIMMH MPEAET

10. Kpurepnii Komu cymiectBoBanus npeaena PyHKIAA B TOUKE.

11. 3ameyarenbHbIC TPEEIHI.

12. BeckoHeUHO Masble U OECKOHEYHO OOoJbIIMe (PYHKIMU, TEOPEMBI O HUX.
CpaBHeHHE OECKOHEUHO MaibiX (DYHKIMA. DKBUBAICHTHbIE OCCKOHEYHO Malble
(YHKLHH.

13. Teopema o npeaene CIoKHOW PyHKIIHH.

14. HenpepblBHOCTh (PYHKIMH B TOUYKE. OAHOCTOPOHHSIS HEMPEPHIBHOCTD
ApupMETHUECKHE ONEpallMd  HaJl HenpepeiBHBIMU  (pyHKumsMu. CBolcTBa
YCTOHYMBOCTM 3HAKA HENPEPHIBHOW B TOUKe (yHKOMH. CBOWCTBO JIOKATBHOH
OTPAaHUYEHHOCTH HENPEphIBHONH (PyHKIMM . HenmpepelBHOCTH 3IEMEHTAPHBIX
(YHKLIMIA.

15.Toukn paspeiBa QyHkuMM M uX Kiaccupukaums. Teopema O TOUKax
pa3pbiBa MOHOTOHHOM HA OTPE3KE (PYHKIIHH.

16. IlepBas Teopema Kowmm (0 mpoxokaeHUM (PyHKIMW 4YEpE3 HOJIb NPU
CMEHE 3HAKOB).

17. Bropas teopema Komm (0 MpOMEXYTOYHOM 3HAUYEHWUM HEMPEPBIBHOM

(YHKLVH).
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18. Ilepsas Teopema BeliepmiTpacca (00 OrpaHUYEHHOCTH HEMPEPHIBHOH Ha
OTpe3Ke QPyHKLHN).

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

20 PaBHOMEpHass HempepbIBHOCTH. Teopema KaHTOopa O paBHOMEPHOM
HENPEPBIBHOCTH (PYHKIIMH, HENPEPBIBHON HA OTPE3KE.

21. CBoiicTBa OTKPBITBIX U 3aMKHYTBIX MHOKECTB. KOMITaKT.

22. Jlemma bopens O KOHEYHOM TMOKPBITUM KOMIIAKTA OTKPBITHIMA
MHO>KECTBAMHU. DKBUBAICHTHOCTh JIBYX ONMPEACICHUN KOMIAKTA.

23. Teopema 0 PAaBHOMEPHOH HEMPEPBIBHOCTH (PYHKLIWMH, HEMPEPBIBHOW HA
KoMIakTe (0000ueHue Teopembl Kantopa).

24.  Tlpow3BojgHas, €€ TE€OMETPUYECKAA CMBICH.  OIHOCTOPOHHHWE
npou3BOAHbIE. HenpepslBHOCTE  (QyHKUMH, JUP(HEPEHIUPYEMOH B  TOUKE.
[Tpon3BoHAsS CYMMBI, MPOU3BEACHMS U YACTHOTO ABYX (DYHKIIMIA.

25. llpowsBogHass CHOXHOH W oOparHOW (QyHkumid. [Ipom3BoaHBIC
aNeMeHTapHblX  QyHkumid.  [IuddepeHumpoBanrie  (QYHKUMH,  3aJaHHOMN
NapaMETPUUCCKH.

26. IIpon3BoaHbIE BEICIIUX MOPAAKOB. Dopmyna Jleitbnua.

27. ludpdepenuman (PyHKOMU, T€OMETPUYECKHUI CMBICT AuddepeHnrana.
[TpaBuna BeluKMcnenus auddepeHuuana. HMHBapUAHTHOCTH (QOPMBI  NEPBOTO
mipdpepenumana. g depeHunansl BEICIINX MOPSAKOB.

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

29. Teopema depma 0 JIOKAIBHOM SKCTPEMYME (DYHKIIUH.

30. Teopema Pomist 0 Hyji€ TPOU3BOIHOM.

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

32. Teopema Koum (0600uieHHas (opMysia KOHEYHBIX TPAPALICHU ).

33. IlepBoe u BTOpOE npasuio Jlonurars.

Bropoii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Coaep:xxaHue caMOCTOATEIbHOI padoThI

Pemenne 3anau Ha npumeHenue gpopmyin Telinopa u MakiopeHa.
HccnenoBanue rpadrkoB QYHKIMI W OTBICKAHAE SKCTPEMAJIbHBIX 3HAYCHHIA.
HHTerpupoBaHue pa3inuHbIX KIAcCOB (DYHKIUHA.

BrerunciieHue onpeneneHHbIX MHTErPAIOB; PEIICHUE 3aa4 HA TPUMEHEHUE
OTPEACTIEHHBIX HHTEIPAJIOB.

HccenenoBanne HeCOOCTBEHHBIX MHTETPAIIOB HA CXOJAUMOCTb.

Peenne 3anau no Teopun PyHKIIMOHAIBHBIX PSI0B (001aCTh CXOAUMOCTH
(PYHKLIMOHAIBHOTO Psiia;, PABHOMEPHAS CXOUMOCTb, CTEIIEHHBIC PSI/IbI).
@opMbI POBEACHUS CAMOCTOSATEILHOI padoThI:

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



- HanKucaHue pedeparos;

- MOATOTOBKA K KOHTPOJIbHBIM padoTamM.

DopMBbI KOHTPOJISI CAMOCTOSTEILHOI paGoThI:

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

- 00CyKaIeHUE pedepaToB.

TunoBbie BApHAHTHI PyOesKHBIX KOHTPOJIBHBIX padoT
Bapuanm 1.
1). ITonw3ysce paznoskeHueM no popmyne MakiiopeHa, HaiTH

lim l_(cos3x)sinx

x—0 X

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

dx
3). Haiitu 1 = :
J‘x + \/ x*—x+1

4). Haiitu 1 = ICOS i

sin 4x
5). BeiBecTr peKyppeHTHYO (OPMYJITY ISl BBIYMCIICHUS MHTETpalia
= dx (n>2).

COS X

Bapuanm 2.

1). BelUMCIUTh HHTETPATIBI
dx
a) | ——
'! xvx? =1
N

2). C HOMOIJ_IBIO ONPEAETICHHOTO MHTETPAJIA HAWTU MTPEAELIT

‘/l+ +,/1+ o = )

3). Haiitu miomaas GUrypsl, 3aKI0YeHHON MEXTy napadojaMu y =4x>, y="—

1
0) Ix -arctgx dx .
0

U IIPIMON y = 2.

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

dx
5). UccnenoBarh CXOAMMOCTE MHTETPAJIA I :
VX +x
Bapuanm 3.
1). HCCHGI[OBaTB Ha CXOIUMOCTb PSJIbL:

= n+l 3-5-7-...-(2n+1) ncos’ n
22”( j b) Z:2-5-8-...-(3;1—1) )Zl: n+5

n=1 n=1

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



cosnx

3). HaiiTnn 06;1aCTh CXOAMMOCTH pafa ». . UccnenoBath HA aOCONMIOTHY IO

n=1 HNNHA
CXOONMOCTD.

o0

X
4). Jloka3aTh paBHOMEPHYIO CXOAUMOCTh psiaa Zﬁ 0<x<+0w.
= 1+n'x

5). Hanucate pas3nioskeHue B CTEMEHHOMN Pl OTHOCUTENBHO X (PYHKIUH
X

(1-x)(1-x>)"
3. IIpomMexKyTouHasi aTTecTanusi

Bomnpocel k 3k3aMeny (J1ieTHsIs1 ceccust, 1 Kypce)

1. ®opmynsl Teitnopa n Maknopena ¢ 0CTaTO4YHbIM 4jieHOM B (hopme TleaHo.

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

3. Paznoxenue areMeHTapHbiX GyHkimii mo gopmyne MakmopeHa.

4. HeoOx0aumMoe 1 TPpU JOCTATOUHBIX YCIOBHS JJOKAJIIBHOTO SKCTPEMYyMaA.

5. Beimyknoctes rpaguka (QyHkmmu. J{0CTaToO4HOE YCIIOBME BBIMYKIOCTH
rpaduka QyHKImn.

6. HeoOxoaumoe 1 Tpu AOCTATOYHBIX YCIIOBUS TOYKH Meperuoa.

7. AcumnTotel rpapuka (pyHkumu. HeoOxoammoe M AOCTATOYHOE YCIIOBHE
CYLUECTBOBAHMS HAKIIOHHON ACUMIITOTBI.

8. IlepooOpazHass W HeompeaeacHHbI uHTerpaj. (OCHOBHBIE CBOWCTBA
HEONPEAEICHHOTO  MHTErpajia. 3amMeHa T[EPEMEHHOM B HEONPEAEICHHOM
uHTerpane. @opmyJsia UHTErPUPOBAHUS IO YACTSM.

9. Onpenenennelid mHTErpasl Pumana. Hewnterpupyemocts no Pumany
HEOTPAHUYEHHON HA OTPE3Ke (PYHKLUMH. BEpXHsIs U HUXKHSSL MHTETPATBHBIE CYMMBI
HapOy, nx cBoiictBo. OcHOBHas iemma J[apOy.

10. HeoOxoauMble M TOCTATOYHBIE YCIOBHSI MHTEIPUPYEMOCTH (DYHKLHMH 10
Pumany. Teopema 00 mHTErpupyemMocTd HenpepelBHOH (yHknuu. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOM (PYHKIIHH.

11. CrolicTBa ONPEACIEHHOIO HHTETPAJIA.

12. OucHkM ONPEACICHHBIX WHTETPAJIOB, WHTETPUPOBAHUC HEPABEHCTBA.
[lepBas popmyJia CpeIHETO 3HAYECHHSI.

13. UuTerpan ¢ nepeMeHHbIM BEpXHUM nipenenom. [ [pou3Boanas naTerpana mno
NEPEMEHHOMY BepxHemy npeneny. @®opmyna Herorona-Jleitbnnna. 3ameHa
MEPEMEHHOM MO/ 3HAKOM ONPEACIIEHHOrO MHTErpana. lIpaBuio MHTErpUpOBaHUs
T10 YaCTsM ISl ONPEACIICHHOTO UHTETPaJIa.

14. Ocrarounslii wieH Gopmynsl Teinopa B MHTErpalibHOM Gopme.

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

16. Huterpan Crunteeca. HeoOxoauMoe ¥ AOCTATOYHOE — YCIIOBHE
UHTETPUPYyeEMOCTH PyHKIMK N0 CTuirbecy. OYHKIMHA OTPAHUYEHHON Bapyalliu.
CeoiicTBa nHTerpana CTuireeca.

17. Tlpuno>keHust ONPEACIICHHOTO UHTErPaJia;



- BBIYMCJICHUE TUIOIIAAEN. KPUBOIMHEHHON Tpaneuun, KPUBOJIMHEWHOMN
Tpaneunu, Korja BEpXHsisl TPAHMLA 33[aHa B TAPAaMETPHUYECKOM BUJC; MJIOIIAIbL B
NOJIIPHBIX KOOPAMHATAX,

- JUIMHA JyTW KPWBOH, ANWHA IyTM KPWUBOM, KOI/JAa KpuBas 3ajJaHa B
NapaMeTPUUECCKOM BUJE; AJIMHA yTHW KPUBOWA, B MOJSPHBIX KOOPAMHATAX.

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

19. Ilpu3HaKku CXOOUMOCTH HECOOCTBEHHBIX MHTErPAIOB (OOIIMKA M YaCTHBIA
NPU3HAKK CpaBHEHMs, mnpu3Hak Alens-/lupuxie). 3ameHa NEPEMEHHON Ton
3HAKOM HECOOCTBEHHOT'O MHTETPAJIA, HHTETPUPOBAHKE 110 YaCTIM HECOOCTBEHHOTO
WHTETpaIa.

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

21. UucnoBol psa, CXOOAMMOCTh W PaCXOAMMOCTb. ['apMOHMYECKHMI psig.
HeoOxomumoe ycnoBHe CXOAMMOCTH psAga. Apu@METHUYECKHME IEHCTBUS CO
cxomdmmmucs psagamu. Kpurepuit Ko cXoauMOoCTH YACIOBOTO psa.

22. llpu3Haku cpaBHEHUs 4YUCIOBBIX PsinoB. [lpm3naku lanamOGepa u Komm
CXOAUMOCTH PsAJA.

23. AOGCONIOTHAs W YCIOBHAS CXOOUMOCTh psna. llepeMecTuTenbHblid 3aKOH
s abCoNIOTHO cxonsamerocss psaa (06e3 mokasarenscrsa). [lpmsnak JleiiOanma
CXOOUMOCTH  3Hakodepenyromierocss  psga.  [lpuznak  Jlupuxyie  (0e3
JokazarenbeTBa). [Ipusnak Adens.

24. OYHKIMOHAIBHBIE TOCIEAOBATENBHOCTH W  psabl. [loToueuHas wu
PaBHOMEPHAs CXOAMMOCTb MOCIIEI0BATEILHOCTEH U PSIOB.

25. Kpurepuii Ko paBHOMEPHOR CXOAMMOCTH MOCIEA0BATENBHOCTH U PsIIA.
HeoOxomumoe  yCclioBHE  PAaBHOMEPHOW  CXOJMMOCTH  psja. [TpusHax
Beiiepmrpacca paBHOMEPHOM ¢X01MMOCTH (PYHKIIMOHATILHOTO psifa.

26. Teopema 0 HEMPEPBIBHOCTH CYMMBI (IIPEACIBHON (PYHKIMW) PABHOMEPHO
cxoasuierocs psaaa (PyHKIMOHATBHON NOCAE0BATEIBHOCTH).

27. Teopema 00 HWHTErPUPYEMOCTH CYMMBI (MPEACTBbHON  (PYHKIIMN)
PaBHOMEPHO CXOIALIETOCS Ha  OTpeE3Ke pana  (QpyHKUIMOHANBHOH
NOCTIEA0BATENBHOCTH ).

28. Teopema o mudpdepeHIMPYEMOCTH CyMMBI (MPEACTBHON (QPYHKIIHN)
CXOSIIErOCs HA OTPE3Ke psaa (QyHKIMOHATBHONW NOCIEA0BATENBHOCTH ).

29. Crenecuubie panel. Ilepas Teopema AOens. Pammyc u  wmHTEpBaa
CXOAMMOCTH CTENEHHOro psaa. Teopema 0 paamyce CXOOUMOCTH CTEIECHHOTO
psaa. GopMyIbl AJTsE BEIYACIEHHS PAaNyca CXOAUMOCTH CTENEHHOTO psa.

30. Bropas teopema AGens.

31. ®OyHKUMSA, aHAIUTHYECKas B TOYKE. EAMHCTBEHHOCTh NPEACTABIICHUS
AHAJIMTUYECKOW B TOUYKE (PYHKIMM CTENECHHBIM psaoM. Teopema O MOWICHHOM
TP PEPEHIMPOBAHUA U UHTETPHPOBAHUH CTEIIEHHOTO psifa.

32. Pager Teitnopa u Maknopena. HeoOxommMoe W JTOCTaTOYHOE YCIIOBHE
paznoxumMoctd  (QyHKuMM B creneHHOW  psan.  Ilpumep  OeckOHEUYHO



IMpPepeHIMpPYEMOil PYHKIMH, HE SIBISIFOLICHCS aHAIMTHYECKONW. PaznoskeHue B
psia MaknmopeHa HEKOTOPBIX JJIEMEHTAPHBIX (PYHKIIWNA.

Tpernii cemecTp

1. Texyumii KOHTPOJIb yCIIEBAEMOCTH

Coaep:xkaHue caMOCTOATEIbHOI padoThI

1. BerurcneHne moBTOPHBIX U IBOMHBIX MPEACIIOB.

2. UccnenoBannie PyHKIMIA MHOTUX MIEPEMEHHBIX HA HEMPEPHIBHOCTD.
JiudppepenumpoBanne GPyHKIMHA HECKOJIBKAX MEPEMEHHBIX.

3. Pemenue 3a1a4 Ha ucnosnes3oBanue Gpopmynsl Teitnopa st QyHkumii
HECKOJIBKMX MEPEMEHHBIX.

4. HaxoxAeHHE SKCTPEMYMOB (DYHKINI HECKOJIBKUX MEPEMEHHBIX (O€3YCIIOBHOTO
Y YCJIIOBHOTO).

5. Peuienne 3a1a4 Ha 3aMEHY EPEMEHHBIX.

6. BeIYHCIEHNE KPATHBIX UHTETPATIOB.

@opMbI POBEACHUS CAMOCTOSATEILHOI padoThI:

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

- HanmKucaHue pedeparos;

- MOATOTOBKA KYPCOBBIX padoT;

- MOATOTOBKA K KOHTPOJIbHBIM padoTaM;

- MOATOTOBKA K SK3aMEHY.

DopMBbI KOHTPOJISI CAMOCTOSITEILHOI paGoThI:

- MPOBEPKA U COOECENOBAHUE IO PE3yJIbTaTaM BBITOJHEHUS JOMALIHUX PadoT;
- MPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX padoT;

- 00cyxeHue pedeparos;

- MPOBEPKA U 00CYKAEHUE KYPCOBBIX padoT;

- PHUEM SK3aMEHOB.

TunoBbie KOHTPOJILHBIE PA0OTHI

Bapuanm 1.
1). Halitu lm lirnbu(x,y) 5| hmbhm u(x,y), ecmma u(x,y)=log (x+y), a=1, b=0.
y—>b x—a

x—=a y—>

X+
2). TTokasatk, 4TO IIPU x —> 0,y — 0 BYHKIHS z=>—2 MOXKET CTPEMHTbCS K

ar0doMy npeaeny. [pu kakom mpuOIMKEHUH TOYKH (x, y) K TOUKE (0,0) lm z =3,
imz=2,mz=1, imz=-2?
3). Halitu dz,ecnmu z= f(u,v), TOE u=In(x>—y*), v=1x)°.
4). Beraucnutb npuOmkeHHo  (1,02)% - (2,03)%.

93 X
5). Haiiti yron Mexay rpajueHTaMu QyHKIMH /= ————— 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) no
HarpaBJIeHUIo BekTopa MN , rae N(7;5;1).

Bapuanm 2.

1). Jlokazarh, 4TO €CJIM YPABHEHUEM  f(x —az,y—bz) =0, T f(u,v)-
mippepeHumpyemas QyHKIUSA, a,b- MOCTOSHHBIC, ONPEACTAETCS
mippepeHumpyemas GyHKIus z(x,y), TO OHA YIOBJIECTBOPSET YPABHCHHIO

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

ox oy z’ z
3). Haiité yCIIOBHBIN DKCTPEMYM (DYVHKIIUUA u = x* — y> OTHOCUTEIIBHO
y y
YPAaBHEHUS CBSI3U  2x—y—3=0.

4). I3MeHUTH TOPSIIOK MHTETPUPOBAHMSI B TOBTOPHOM MHTETpasie
2. 3+1

fay | fOxpyx.
-1 \/ﬁ

2. IIpoMEeKyTOYHAA aTTECTALUSE

Bomnpocel k 3K3aMeHy (3UMHSISI cecCHsl, 2 Kypc)

1. Tlpemen moOCIENOBATEIBHOCTH TOYEK MpocTpaHcTtBa R". Jlemma o
CXOAUMOCTH MOCIEA0BATENBHOCTH TOYEK B NMPOCTPAHCTBE R”. DyHIaMeHTaIbHasA
NOCIEAOBATENBHOCTE  TOYEK B R". Jlemma 0  (yHaaMeHTaIbHOMN
nocsenoBarenbHOCTH. Kputepuid Kowmm cXoaMMOoCTH NOCIEA0BATENIBHOCTH TOYEK
npoctpadcTBa R". Teopema bosbiiano — Beitepurpacca.

2. llpepen ¢yHkomm n nepemMeHHBIX B Touke no [eitne m mo Ko,
SKBUBAJICHTHOCTh J3THX ONpEAcNicHUdA. ApuMeTnyueckue omnepauuv  Han
(YHKIMAMH, AIMEIOIIUME NpeAeIl. beCKOHEYHO Malible PYHKIIMKA N MEPEMEHHBIX.

3. Kpurepuii Komm cymectBoBaHus npeaena QyHKIUU N TEPEMEHHBIX B TOUKE.

4. TloBTOpHBIC TIpeaenbl. TeopeMa 0 CylIECTBOBAHUMU TOBTOPHOTO MPEAECIA .

5.HenpepelBHOCTE ~ (PYHKIMM  HECKOJIBKMX  TMEPEMEHHBIX B TOYKE.
ApupMETHUECKHE ONEpPallMA HAJl HENPEPbIBHBIMU (PyHKIMsSMHA. HenmpepbIBHOCTH
cnoxHo (yHkuuu. Teopema 00 YCTOMYMBOCTH 3HAaKa HEMNPEPHIBHOH B TOUKE
¢GyHkuu. Teopema O NPOXOXKIACHUM HENPEPHIBHONH (PYHKIIMK dYepe3 jrodoe
IIPOMEKYTOUHOE 3HAYECHUE.

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

7. Bropas teopema BeiiepimTpacca (0 TOCTHKEHUN HENPEPHIBHON HA KOMITAKTE
(PYHKLMEH CBOMX TOUHBIX I'PaHEH ).

8. PaBHOMEpPHAs HEMPEPHIBHOCTh (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX. Teopema
Kanrtopa 0 paBHOMEPHOI HEMPEPBIBHOCTH (D)YHKIMH, HEMPEPHIBHONW HA KOMITAKTE.

9.YactHeie mnpousBoaHble, JuddepeHumpyemMocTs (QYHKIMM HECKOIBKHX
nepeMeHHelx.  TeopemMa O CYIIECTBOBAHMM  YAaCTHBIX  MPOU3BOIHBIX



mippepeHumpyeMoii B Touke Ppynkumu. HenpepeiBHOCTE muddepeHuupyemoii B
Touke (pyHkimu. Jloctarounoe yciopue mupHepeHupyeMoCcT PyHKIIMU B TOUKE.
JudpdepeHuman QyHKIAA HECKOJIBKUX MEPEMEHHBIX.

10. lnpdepenuupoBanue cnoxHol GpyHkumn. OOQHOPOIHBIE PYHKIMU CTENEHH
p. Teopema DOiinepa 00 oaHOpoaHBIX (yHKUMAX. HMHBapHaHTHOCTE (HOPMBI
nepeoro aupdepenumana. [TponssogHas no HanpasneHuto. [ pagueHt. Teopema o
NPOU3BOJHON (DYHKIIMM MO HANPABJICHUIO TPAANEHTA.

11. YacTHbIE MPOU3BOIHBIEC BHICIIMX MOPIAAKOB. Teopema 0 paBEHCTBE YaCTHBIX
OPOU3BOJHBIX NBAKABL J(pdepeHunpyeMoil B Touke (yHKOuuU. JloctarodHoe
YCIIOBUE PABEHCTBA CMCHIAHHBIX MPOM3BOAHBIX (Cliy4yaid (YHKIUM JBYX
NEPEMEHHBIX M ciay4ail (QyHKOMM n nepeMeHHbIX). JuddepeHuuansl BhICIIMX
TOPSKOB.

12. ®opmyna Teitnopa ¢ octatounbiM wieHOM B (opme Jlarpanka. dopmyna
Teiinopa ¢ octarouHbIM wieHOM B popme [leano (6€3 qokazatenbCcTBa).

13. TloHsiTHE JNOKAJIBHOTO 3KCTpeMyMma. HeoOxoaumoe yCIIOBHE JIOKATbHOTO
AKCTPEMYMA.

14. JlTocTaTO4HOE YCIOBUE JTOKATBHOTO SKCTPEMYMA.

15.1lonsiTHE  YyCIOBHOTO 3KCTpemyMa. Meron MHOxuTeneil Jlarpamka,
HEOOXOMMOE YCITOBUE YCIIOBHOTO SKCTPEMYMA.

16. JlocTaTo4HBIC YCIOBUS YCIOBHOTO SKCTPEMYMA.

17. KacarenbHas MI0CKOCTb, HOPMAIbHBIA BEKTOP.

18.Ilonatne QyHKIMH, 3aJaHHOW HEsIBHO. Teopema O HEABHOW (YHKIUM IS
cllydast a) OJHOTO YPaBHEHUS C JABYMsI TIEPEMEHHBIMH, O) OJHOTO YPaBHEHMS C
(n+1) mepeMeHHOH.

19. HesaBHble (QYHKIMH, ONPEACHAEMbIE CUCTEMONW  (DYHKIIMOHATBHBIX
ypaBHeHuiA. Teopema O CYIIECTBOBAHMM HESBHBIX (PYHKLUWNA, ONPEACIIIEMbIX
CUCTEMOM ypaBHEHUH (0€3 T0Ka3aTENbCTBA), BBIYMCIICHUE YACTHBIX MPOU3BOIHBIX
(YHKLIMIA, HESBHO OMNPEAEISIEMBIX MNOCPEACTBOM CHCTEMBI (PYHKIIMOHAIBHBIX
YPaBHEHU.

20.3aMeHa TMEPEMEHHBIX I HESBHO 3aJaHHbIX (YHKUOMWI: ciay4ail OxHOM
HE3aBUCUMOM TepeMeHHOl ( (a) mepexod TONBKO K HOBOHM mepemMeHHOH; (O)
NEPEX0] K HOBOH NEPEMEHHOM M HOBOH (YHKUIMM), Clly4aid HECKOJIbKHAX
NEPEMEHHBIX ( (a) MEPEXOM TOINBKO K HOBBIM HE3aBHCHMBIM MEPEMEHHBIM; (O)
NEPEXO0] K HOBBIM MEPEMEHHBIM M HOBOM (PyHKIIHAN).

21.CoOCTBEHHBIE MWHTErpajbl, 3aBUCAIIME OT MmapameTpa. Teopema o
HENPEPBIBHOCTH WHTETpajia Mo mnapamerpy. Teopema o muddepeHIrMpoBaHUM
WHTErpaja no napamerpy (mpasusio Jleiionuia).

22. JloiiHoil wHTerpan. Teopema 00 WHTErPUPYEMOCTH HEMPEPHIBHOM
(yHKIMH JBYX TEpPeMEHHbIX (0e3 mokasarenbcrBa). (CBOHCTBA JBOHHOTO
uHTerpasia. Teopema 0 CpeaHeEM.

23. TlpuBeacHWe JBOWHOTO WHTErpajga K MOBTOpHOMY ( (a) caydaid
npsAMOYToJIbHON oOnactu; (0) ciywail obmactu Oojiee oOuiero Buaa). JBoiHOM
WHTETPAJT B OJISIPHBIX KOOPAWHATAX.

24. 3aMeHa NEPEMEHHBIX B IBOMHOM MHTETPAJIE.



25.I'eOMETPUYECKUE  TPWIOKEHUST  JBOHHBIX WHTETPAIOB  (BBIYMCIICHHE
MJIOMIAJICH ; BEIYMCIEHUE OOBEMOB; BBIYMCIICHHE JIOMIAEH TOBEPXHOCTEM ).

26. Tpoiinoit wmHTerpan. Ilepexoq K TOBTOpHOMY HHTerpainy  (0€3
JI0KA3aTeNIbCTBA). 3aMEHA NMEPEMEHHBIX (0€3 A0Ka3aTeNbCTBA); [IWIMHAPUYECKas 1
cepudeckas CUCTEMbI KOOPJUHAT.

27. KpuBONUHERHBINA HHTErpall 1-10 poaa; ero CBOMCTBA.

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

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

30. He3aBUCMMOCTh KPUBOJIMHERHOTO MHTETPAJIA OT IMyTH UHTETPUPOBAHUSL.

31. IToBepxXHOCTHBIN UHTErpa 1-ro poaa.

32. I1oBEpXHOCTHBIN UHTErPAJT 2-TO POAA.

33. Teopema ["aycca-OcTtporpaackoro (0€3 10Ka3aTesbCTRa).

34. OproroHanpHasi TpUrOHOMETpUYecKas cucrema. Psaa @ypbe 1uist abCOMOTHO
uHTerpupyemMoii Ha [-7z,7] QyHkumm; pan @Dypee IS YETHOM W HEYETHOM
¢yHkumu. Pag @ypee B ciiydae NpOU3BOJIBHOIO UHTEPBAJIA.

35. Cxomumocts psga Dypbe mas  KycouHo-miaakod  (QyHkoum  (Oe3
JIOKA3aTeIbCTRA).

36. HepaBenctBo beccenst.

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

38.Cxomumocth panoB Dypee A (QYHKLUMA, YIOBICTBOPSIOIIAX YCIOBHIO
[I'enbaepa.

39.1lpubnmxeHne  HENPEPBIBHBIX ~ (PYHKIMA  TPUTOHOMETPUYECKUMH U
anreOpanvyeCKUMU MHOTOYJICHAMHU.

40. MunumManibHOE CBOUMCTBO KO3 (unmentoB dypre. PaBeHnctro Ilapcepans.
[TounenHoe M@ PepeHUMPOBAHNE U UHTETPUPOBAHKE PSAOB Dyphe.

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

2+3x-2 . 24+5x— -3 -
a) lim 222 Gy fim 25Tt gy i YOSy iy YL
x—c0 X2-— x—>—1 x2-1 x—=3 x—3 x—=00 x—1
. 1 1 arcsin 4x . 1
I[) }CILI} 1 xz—l) e) 11 OW )K) }Cl_l’)%(l + 7X)x
: 3x-2 . sin3
3) lim (3 + = ) n) lim (Vx+4—-+vVx—3) k) lim>==
x—5 x—+00 x—-0 X
2. Haiitu ogHOCTOpOHHME TIpenesbl GyHKmmu — f(x) = —>= 1pu x -

3
¥ 1300pa3uTh 3CKu3 rpaduka 310l (PyHKIMU B OKPECTHOCTA TOYKH X = 3 .

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



f(x) = 3x? + 2x3 npu x — 0. OnpeaenuTs NOPAIOK MATOCTH OJHOM

()YHKIIMM OTHOCHUTENBHO APYTOil.

4. Haiitn TOUKHM pa3pbiBa CICAYOMUX PYHKIMA 1 N300pa3UTh SCKU3bI
rpadukoB 3TUX (PyHKIMH B OKPECTHOCTH TOUYEK Pa3pbIBa:

) f) === 6 f()=—— Bf()=—i ()=

x2+3x 8%=1—2 x(x+4)
, . x+1 x<O0
n f(x)=-— e) f(x) =— x) f(x) =4sinx, 0<x<m
ex+6 3x+2+1 2, X>T
_(ctgx,x <0 _ sin2x _ 1
5 f0)={"E5L, W@ =S 91 = areg

TeMbI KYPCOBLIX PA0OT

1. HuTerpupoBanne ApoOHO-paAMOHATIBHBIX (DYHKIUH.

2. HHTerpupoBanne nppauoHaIbHbIX (PYHKIANA.

3. ®dopmyna Telnopa (ciydail 0JHOM U HECKOJIBKUX MEPEMEHHBIX ).

4. UuCIOBBIE psALIbL.

5. OYHKIUOHAIIBHBIE PSABI.

6. CTeneHHBIE PSIABL

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

8. JIBOWHBIE MHTETPAIIBL.

9. ["'eomeTprUECKrE TPUIOKEHUS ABOHHOTO HHTErpasia.

10.  OnpeneneHHbIA UHTETPA.

11. T'eomeTpuyecKue NPUIOKEHUS ONPEACICHHOTO UHTETPaJIa.
12. 3ameHa NepEMEHHBIX.

13.  OxcrpemyM QyHKIUM ( OE3yCTOBHBIN ).

14.  VYchoBHBIN 3KCTPEMYM (PYHKLIHH.

15. HecoOCTBEHHBIC HHTETPAJIBI.

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

18.  Teopus mocneaoBaTENbHOCTEN B MPOCTPAHCTBE R.

VII. MaTepuajibHO-TEXHUYECKOE 00eCeYeHue

Hayynas 6ubmoreka.
KoMmnbroTepHbI# KJ1acce ¢ TUIEH3MOHHBIM MPOrPAMMHBIM 00E€CIIEYEHUEM.
B03M0KHOCTb UCTOJIB30BATh peCypchbl IHTEPHET (KOMITBbIOTEPHBIN Kilacc,
noctyn B UHTEpHET LEHTP [T CAMOCTOSATEBHON paboThI).

3

2%—-8

cro



VYueOnas ayauropus Ne 206
(170002, Trepckas o0mn., r.TBeps,
CanoBblii epeyJiok, a.35)

HabGop yueGHoit meGenu,

JKpaH,
POEKTOP.

VYueOnas ayauropust No 7
(170002, Teepckas 00, r.TBeps,
CanoBblii epeyJsiok, a.35)

HabGop yueGHoit meGenu,

JKpaH,
OPOEKTOP.

VYueOnas ayauropus Ne 205
(170002, Trepckas o0in., r.TBeps,
CanoBblii epeyJiok, a.35)

HabGop yueOHoii meGenu,

JKpaH,
POEKTOP.

JU1s caMOCTOSATENBHON pabOTHI.

KomnbrorepHbiid Habop yueOHol Mebenu,
KJacc akyJybTeTa KOMITBIOTED,
I[MMuK Ne 251 (170002, MPOEKTOP.

TBepckas o0, 1. TBepb,
CanoBblii mepeyiox,
1.35)

VIII. Ceenenust 06 00HOBJIeHHH pado4eii MporpaMmMbl AUCHHILIHHBI

No OOHOBJICHHBIH ~ pa3fen Onmcanue Jara 151
n.im. | paboueit IpOrpamMMbl | BHECEHHBIX MPOTOKOJI
JVCIMITITAHBI WU3MEHEHU 3acenaHust
Kadeapsl,
YTBEPAMBIIETO
W3MCHEHUS
1. 3. O0bEM AUCHMITIAHBI Brigenenne yacos Or 29.10.2020
Ha MPAKTUYECKYIO | rofa, mpoTokoJ No 3
MOJATOTOBKY YUEHOTO COBETa
(dakyspTeTa
2. II. Conepxanue Brigenenne yacos Or 29.10.2020
JUCIMTLTAHBL, Ha MPAKTUYECKYIO | TOAa, TPOTOKOJ Ne 3
CTPYKTYPUPOBAHHOE MO | MOATOTOBKY YUEHOTO coBeTa
Temam  (pa3genam) € (axynbTeTa
YKa3aHUEM  OTBEIECHHOIO
HA  HMX  KOJIMYECTBA
aKaJeMUYECKMX YacoB U
BUJIOB YUCOHBIX 3aHATHIH
3. 3. O0Bem H3menenus B Pemenne
JUCIMTLTAHBI. y4eOHbIE  IUIAHBI M | HAYYHO-
II. Copepxanne | OOHOBIICHHE  Pab0OUMX | METOJUYECKOTO




JUCLMILTAHBL, nporpamMm NPAaKTHK, | COBETa  (IIPOTOKOJ
CTPYKTYPUPOBAHHOE 1O | paboumnx mporpamm | Nel ot 09.09.2020
TeMam  (pasdenaMm) € | AMCIMIUIMH B YacTH | T.).

YKa3aHUEM  OTBEACHHOTO | BKIIFOUCHUS YacoB

HA  HHX KOJIMYECTBA | MPAKTUYECKON

aKaJEMUYECKUX YacOB M | MOJATOTOBKH.

BHJIOB YUCOHBIX 3aHATUIN

4. [Imanupyemsle H3smenenus B Peenne
pe3yapTaThl OOy4eHHs IO | yueOHBIE IUIaHBI W B | HAYYHO-
JUCLIUTIIIUHE, paboune  MPOrpamMbl | METOANYECKOTO
COOTHECCHHBIE C | IMCLMIIVH, coBera  (ITPOTOKOIN
TUIAHU PYEMBIMU (opMuUpyrommx Ne6 01 02.06.2021 1)
pe3yapTaTaMl  OCBOEHMS | HOBBIC/U3MEHEHHBIC
o0Opa3oBarenbHOI KOMITCTEHIIUT B
IPOrpaMMbl COOTBETCTBUHU C

NPUKA30M
MunoOpHaykn Poccun
or 26112020
No1456.

I.  Annorammsa. [IV. H3meHenus B IIporokom Ne 7
OueHouHble  Marepualibl | y4eOHBIC TUIAHBI U B 3aCelaHnsl  YYECHOTO
JUIsl IPOBEJCHUST TEKylICeH | paboune mporpammel | coBeta oT 30.12.2021
" NPOMEXYTOYHOM | TUCIUILINH, roja
arTecTauun (dopMupyrommx

HOBBIC/ N3MEHEHHBIC
KOMIETCHIIMA B
COOTBETCTBHUH C
NPUKA30M
MunoOpHayku Poccun
0T 26.11.2020 1. Ne
1456

V. YuebHo- BHaecenbl Or  29.09.2022
METOINYECKOE W | IBMEHEHMS B | roga, npoTtokon No 2
WH(}HOPMALMOHHOE NPOrPaMMHOE YUYEHOTO COBETa
obecneyeHue, o0ecneueHue (akysbTeTa
HEO0OX0IUMOE JUTS
NPOBEICHUS MPAKTHKH

2) IIporpammHoOe
obecneyeHne

VIL MarepuanbHo- Buecensl Or  29.09.2022
TEXHUUYECKOE WU3MCHEHHS B | roga, npotokon No 2
obecneyeHne MaTepUaIbHO- YUYEHOTO COBETa

TEXHHYECKOE (akybTeTa
o0ecnieueHue

ayMTOpUi




1. AgHoTams
3. O0BEM TUCIUATLTHHBI

II. Coneprxanue

H3zmenenue
KOJIMUECTBA 3aUETHBIX
e INHULL

Or 04.05.2023
roja, MIPOTOKOJ
Nell YUYEHOI0

coBeTa (pakynbTeTa

JUCLUTUIHBI,

CTPYKTYPUPOBAHHOE 1o

TEMaM (paznenam) C

YKa3aHUEM OTBEICHHOTO HA

HUX KOJIMYECTBA

AKaIEMUYECKMX 4YacoB W

BUJIOB YUECOHBIX 3aHSTHIA

VIL MarepuanbHo- BHecenbl Or 22.08.2023

TEXHUUYECKOE 00eCTeueHNE | H3MECHEHNS B | T., mpotokon Ne 1
MaTepUATILHO- 3acelaHusl yYEHOro
TEXHHUYECKOE coBeTa (pakynbTeTa
obecnevyeHne

ay IUTOPUI




