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L. AHHOTALUA

1. lesm u 3aaaun JUCHMILIAHBI

IIpenooasanue oucyuniunvt « Mamemamuueckuii ananuz» umeem cieoyiouue
yenu u 3a0ayu;

- 0O3HAKOMHUTh CTYJAEHTOB C TEOPETHUESCKUMH M MTPAKTHUESCKUMH OCHOBAMH
MaTeMaTHYECKOrO aHalIn3a,

- Pa3BUTh JOTHUYECKOE U AJITOPUTMHUUYECKOE MBIIIJICHUE,

- IPUBUTH CTYJICHTAM YMEHHE CAMOCTOSTEIbHO U3yUaTh JINTEPATYPY MO
MaTeMaTHUYECKOMY aHaIU3Yy;
- BBIPaboTaTh y CTYJICHTOB HABBIKHA K a0CTPArupOBaHUIO U CTPOTOMY H3JIOKECHHIO
MBICJICH.

2. Mecto mucummuinabl B cTpykType OOII 6akanaBpuarta

JlncummnirHa OTHOCHTCA K 00sA3aTeNIbHON YacTh pasaeia « MareMaTndeckuing
y4eOHOro 1jiaHa.

JlncrummnHa TpeOyeT 3HaHUM 1 yMEHHA, (JOPMHUPYEMBIX B PE3YJIHTATe OCBOCHHS
IIIKOJIBHOW TTPOTPAMMBI TI0 AJIEMEHTAPHOH MaTeMaTHKe, U He0OX0IMMa Kak
MIPEAMIECTBYIOMIAS SIS CIISTYIOTNX TUCITATIIINH, H3yd4aeMbIX B pa3aeiax
«Maremarnueckuiny (TEOpra BEPOSATHOCTEW M MaTeMaTHUECKasi CTATUCTHKA,
YHUCIICHHBIC METOJBI, Mu(hhepEeHITMANbHBIC YPABHEHUS, TEOPUS HEOMPEIEIICHHOCTH |
HEUETKAs! JIOTUKA, METObl ONTUMH3AINN W UCCIICIOBAHNE OTIEpaItHii), «/J[ucumHbI
npodusisi MOATOTOBKWY) (TEOPHsSl CHCTEM W CHUCTEMHBIM aHAIN3, UMHUTAIMOHHOE
MOJCITUPOBAHUE; CTaTUCTUKA W  aHaJlu3  JIAaHHBIX,  HKOHOMETPHKA;
ONITAMU3AIMOHHBIC  337aud  yNPaBJSIEMBIX  TPOIECCOB B SKOHOMHKE,
MaTEMaTHIECKOE MOICTUPOBAHKE MPOTIECCOB M CHCTEM ).

3. O0bem qucuIMHLL: 13 3aueTHBIX equHMIL, 468 aKaIeMUUECKUX YacOB, B TOM
qucie:

KOHTAKTHASl ayUTOpHas padoTa: jgekuuu 139 yacos, mpakTHUECKUE 3aHATUS
123 gaca;

KOHTAKTHAs BHEAYAUTOPHAs padoTa: KOHTPOJIb CaMOCTOATENbHOM paboThI 20,
B TOM 4HCJIe KypcoBas padota 10, pacuerHo-rpadudeckas padora 10 gacos;

caMocTosiTe/IbHas padota: 186 yacos, B TOM unciie KOHTposb 104,



4. IlepeyeHbp TJIAHUPYEMbBIX

pe3syJbTaToB O0y4YeHHUs] 10 JUCHMILIHHE,

COOTHECEHHBIX ¢ TUIAHHMPYEMBbIMH pe3y/ibTaTaMH OCBOEHHsI 00pa30oBaTe/IbHOM

MPOrpaMMbl

ILnanupyemnbie
pe3yJabTaThl 0CBOEHHSI
oOpa3oBaTe/IbHOII
MporpaMMmbl

(popmupyembie
KOMIETEHIIUN)

Ilnanupyembie pe3yJabTaThl 00y4YeHMHSs

nmo 1MCIMIIJIMHE

OIIK-1 cnocoben
IPAMCHSATh
€CTECTBEHHOHAYYHBIEC
OOIIIEUHKCHEPHBIC 3HAHUS,
METO/IbI MAaTEMATHIECKOTO
aHaJn3a U MOJICJTUPOBAHMSI,
TEOPETHUYECKOTO 1
AKCIIEPUMEHTATLHOTO
HCCIICTIOBAHMS B
podeCcCHOHATLHON
JCSATEIIBHOCTH

OIIK-1.1 3naeT ocHOBHI MaTEMAaTHKH, (PH3UKH,
BBIYUCIUTEILHON TEXHUKH B IIPOTrPAMMHAPOBAHMS

OIIK-1.2 Pemiaer cranaapTHbIC

po)eCCHOHAIbHBIC 3aa9H ¢ IPUMCHECHHUEM
€CTECTBCHHOHAYYHBIX M OOIIIEMHKEHEPHBIX
3HAHWUM, METOJI0OB MAaTEMATHUECKOTO aHAJIN3a U

MOACIIMPOBAHUA

OIIK-1.3 BnaaeeT HaBbIKaMH TE€OPETHUECKOTO 1
AKCIEPHUMEHTAJIbHOTO UCCIIEA0BAHUSA OOBEKTOB

poheCCHOHATLHON ICATCIIBHOCTH

5. @opma npoMeKyTOYHOIT aTTeCTALUU

1-# cemectp: sx3ameH; PI'P
2-i ceMecTp: SK3aMEH;

3-it cemecTp: KypcoBas padoTa, SK3aMeH.

6. SI3bIK penogaBaHusi PyCCKHii.

IL. Conep:xkaHue TMCUUILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aejiaM) ¢
YKa3aHHEM OTBEICHHOT0 HA HUX KOJIMYECTBA aKaTeMUIeCKHUX YaCOB U BH/I0B

YUeOHBbIX 3aHSITHI

YueOHast mporpamma —
HaVMEHOBAaHUE PA3ENIOB U TEM

Bcero
(dac.)

KonrakrHas padota (4ac.)
Jlexuuu [MpakTuuec- | Konrpomy
KH€ 3aHSATHUS cant.
padoTHI (B
BCCT B T.1. BCC B T.1.
TOM YHCJIG
0 npak- | ro | mpaxt Kype
THYCC- H- pa60Ta
Kada qCcCKast PacyUCTHOA
MOAr0 MOAro- rpad.
TOBKA TOBKA | padora)

CamocrosiTen
bHas padora,
B TOM YHCJIe
Kontpone
(uac.)




Ilepentit cemecmp

1. Beenenue B ananmus 1.1 — 1.7 14 3 3 - 8
2. IIpenen nocnenosarenpHoct | 20 6 6 - 8
21-26

3. Ilpenen ¢pynkuum 3.1 -3.5 23 7 7 9
4. HenpepsiBHOCTh PpyHKIMU 4.1 | 19 5 5 9
-4.13

5. IlpousBoaHas u 32 9 9 10 4
nudpdepennuan 5.1 —5.14

BCEI'O 108 |30 0 30 {0 10 38

Bmopoii cemecmp

1 Ilpoussonnas u nuddepenuman | 22 6 4 12
515-521

2. HeonpeneneHHbI HHTErpal 33 12 10 11
6.1-6.5

3. Onpenenennelii uarerpan 7.1 — | 29 10 8 11
7.11

4. HecoOCTBEHHBIE UHTETPAJIBI 26 8 6 12
81-85

5. Hucnossle psnbt 9.1 — 9.4 35 14 10 11
6. ®yHKLHNOHAJIbHBIC 35 14 10 11
MOCJIE0BATEIbHOCTHU U PAIbI

10.1-10.9

BCEI'O 180 | 64 0 48 |0 68

Tpemuii cemecmp

1. @yHKIIMN HECKONBKUX 87 21 21 5 40
nepeMeHHbIx 1.1 —1.23

2. Kpatneie unrerpanst 2.1 —2.12 | 93 24 24 5 40
BCEI'O 180 |45 0 45 0 10 80

uToro 468 | 139 0 123 |0 20 186




Y4eOHasi mporpamMma:

I1epBbiii cemecTp

1 Beeoenue ¢ ananus.

1.1. MuoxectBa. Oneparuy HaJ MHOKeCTBaMH. JIekapTOBO TPOM3BEICHUE.
OrobOpaxkenne, pyHkusa. CIOPbEKTHBHBIC, HHBCKTHBHBIC, OMCKTHBHBIC
otoOpaxkeHus. O6parHoe oToOpakeHre. Cyneprno3uinsa 0TOOpaKEHUH.

1.2. DxBUBaAJIEHTHOCTH MHOKECTB. CUETHBIC MHOXKECTBA U UX CBOMCTBA.
CueTHOCTh MHOKECTBA PALMOHATIBHBIX YHCEIL.

1.3. HecuetHocts MHOXecTBa Touek uHTEepBana (0,1). MHokecTBa MOITHOCTH
koHTuHyyMa. Teopema KanTopa — bepramireiina (6e3 qoka3zarenscTsa). MoOmHOCTH
MHOECTBA BCEX MOAMHOYXECTB HEIMYCTOr0 MHOKECTBA.

1.4. BemecrBenubie uncia. JecatnuHas 3anich BEIMISCTBCHHOTO YHCIIA.
CpoiicTBa BelllECTBEHHbIX uKces. Akcuoma Apxumena. CBOHCTBO
HEMPEPHIBHOCTH.

1.5. BepxHsisi M1 HUXKHAS TPAHU YUCIOBOTO MHOKECTBA, MX XaPAKTEPUCTUUECKUE
coiicTBa. Teopema o CyIecTBOBaHUHM BEPXHEH (HMKHEH) TPaHU Yy OTPAaHUUECHHOTO
CBEPXY (CHHM3Y) YHUCIIOBOTO MHOXKECTBA.

1.6. OrpannyeHHbIe OTOOPAKEHHUS, BEPXHSSA U HUKHAS TPAHU OTOOPAKCHMUS.

1.7. IlonaTre METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. 3AMKHYThIH,
OTKPBITHIH 1IAp B METPUUECKOM NpocTpaHcTBe. [Ipumepsi.

2. Ilpeoen nocreooeamenvHocmil.

2.1. Ilpenen nocyien0BaTeIbHOCTH B METPUUYECKOM MPOCTPAHCTBE.
dyHaamMeHTaJbHAs NOCIEI0BATEIBHOCTD, MOJTHOE METPUUYECKOE MPOCTPAHCTRO.
2.2. Ilpenen 4uciOBOM MOCIEA0BATEILHOCTH, TEOPEMA O €AUHCTBEHHOCTH

Mpeeia YACIOBON MOCIEA0BATEIbHOCTH.

2.3. beckoneuno Manbie, 0€CKOHEYHO OOJIBIINE MOCIEA0BATECILHOCTH, UX
cBOMCTBA. Ap(IMETHIECCKHE CBOMCTBA CXOIAIINXCS TIOCIEA0BATEIIBHOCTEH.

2.4. IlpenenbHbl MEpexoa B HEpaBeHCTBaX. Teopema o0 CyIecTBOBAaHUHT
npeiena y OrpaHuYE€HHONM MOHOTOHHOM MOCIIENOBATEIBHOCTH. YHCIIO «e».

2.5. Teopema Bonbiiano — BeiiepinTpacca 0 CyliecTBOBaHUHA YaCTUHUHOTO
npejaena y OorpaHAY€HHON YMCIIOBOM MTOCIIEA0BATENLHOCTH. BEpXHUN U HUKHUA
MPEEIbI MOCAEA0BATEIBHOCTH.

2.6. Kpurepuii Komim cxoauMocTH NOCAE0BATEIbHOCTH.

3. Ilpeoen pyukyuu.

3.1. Ilpenen ¢ynkun B Touke 1o ['eitne u mo Ko, sKBUBaJICHTHOCT STHX
onpeneneanii. OMHOCTOPOHHHUE MPEEIBI B TOUKE. Apru(METHUCCKUE OTIepaITAn
HaJl QYHKITAAMHA, UMCIOTIIAMHA TIPEIEIT.

3.2. Kpurtepwnii Komu cymectBoBanns npesena GyHKITAN B TOUKE.

3.3. 3aMeuaTeabHbIC PEACIIHI.

3.4. beckoneuHo Majibie 1 OECKOHEUHO OONbINME (PYHKITMHN, TEOPEMBI O HHX.
CpaBHeHHE O€CKOHEUHO MaJTbIX (PYHKITHI. DKBUBAJICHTHBIC OECKOHEYHO MAJThIC
dhyHKIINN.

3.5. Teopema o nipenene CIOKHOK (PYHKITHH.

4. Henpepvienocmo pyukuyuu.



4.1. HenpepuiBHOCTH (hyHKITMH B TOUuKe. OAHOCTOPOHHSAS HETPEPHIBHOCTS.
Apudmernueckrie onepary HaJ HEIPEPHIBHBIMA (PYHKITUSAMHU.

4.2. CBOWCTBO YCTOWYMBOCTH 3HAKA HETIPEPHIBHOM B TOUKE (PYHKITHH.

4.3. CBOWCTBO JIOKAJIbHOW OTPAaHWYCHHOCTH HETIPEPHIBHON B TOUKE (DY HKITHH.

4.4. HenpepbIBHOCTH 3JIEMEHTAPHBIX (PYHKITHIA.

4.5. Toukn paspsiBa ¢GyHKIMH 1 WX Kiaccudukamms. Teopema o Toukax
pa3pbsiBa MOHOTOHHOM Ha OTPe3ke (PyHKIHH.

4.6. Ilepsas Teopema Ko (0 mpox0kIeHAH HETPEPHIBHON (PyHKIHH uepes
HYJIb TIPHU CMEHE 3HAKOB).

4.7. Bropas Teopema Ko (0 mpoMeXyTOUHBIX 3HAUEHUAX HEMPEPHIBHOM HA
oTpeske QyHKITHHN).

4.8. Ilepsas Teopema Beitepmpacca (00 orpaHHUE€HHOCTH HETIPEPHIBHOW HA
oTpeske QyHKITHHN).

4.9. Bropas Teopema Betiepmrpacca (0 TOCTH)KCHHH BEPXHEH U HUKHEH
rpaHeil HEMPEPHIBHON Ha OTPe3Ke (DyHKITHEH).

4.10. PaBHOMepHas HenpephiBHOCTh. Teopema KanTopa o paBHOMEpHO#
HEMPEPHIBHOCTH (DYHKIIAW, HEMPEPHIBHON Ha OTPE3KE.

4.11. CBoiicTBa OTKPBITHIX U 3aMKHYTBHIX MHOXECTB. KoMmakT.

4.12. Jlemma bopensi 0 KOHEYHOM MOKPBITUYA KOMIAKTA OTKPBITHIMU
MHOECTBAMH. JKBUBAJICHTHOCTD JIBYX OTPECIICHHA KOMITAKTa.

4.13. Teopema 0 paBHOMEPHOW HEMPEPHIBHOCTH (DyHKITHH, HEMTPEPHIBHON Ha
komrakte (06o0mmenue Teopemsr Kantopa).

5. Ilpouszeoonas u oughpepenyuan.

5.1. ITpousBoHAsA, €€ reoMeTPpUYECKUil cMbici. OTHOCTOPOHHUE MTPOU3BOIHBIE.

5.2. HenpepwiBHOCTH (pyHKINH, tuddepeHITMPYEMOi B TOUKE.

5.3. [Ipon3BogHAs CyMMBI, TPOU3BEICHUS U YACTHOTO IBYX (DYHKITHH.

5.4. Ilpomn3BoaHas citoxHO#M u obpatHoi pyHKImMi. Tuddepenimporanne
(dbyHKIIMM, 3aTaHHO TTapaMETPUIECKH.

5.5. [Ipon3BoHbIC S7IeMEHTAPHBIX (DY HKITHHA.

5.6. [TpousBoHbIe BhICcIIUX TIOpAaAKoB. @opmyna JlelOHuma.

5.7. lundpdepennman dhynkmmm, reomeTpudeckuii cMbicn nuddepeniana.
[Tpasuna seraucnenus muddepennnana. MasapuantHOCTh (hOPMBI IEPBOTO
muddepenimana.

5.8. Jludpdpepennmanbl BHICIIAX TOPSIKOB.

5.9. Jlemma [lapOy o Bo3pacTaHuy Wi yObIBAaHWUH (DyHKITHHA B TOUKE.

5.10. Teopema depma 0 JTOKaTBLHOM SKCTPEMyMe (DYHKITHH.

5.11. Teopema Pomnisg o HyJie MPOU3BOTHOM.

5.12. Teopema Jlarpanxa (popmyiia KOHEUHBIX pupalieHnii). Teopema o
TOYKaX pa3phiBa MPOU3BOJIHON HA MHTEpBae (0€3 J0KA3aTEIbCTBRA).

5.13. Teopema Kommm (0600menHas Gpopmysia KOHSUHBIX TIPHPAIICHHH ).

5.14. TlepBoe u BTOpOE npasuio Jlonurans.

Bropoii cemecTp

5.15. ®opmynst Teitnopa u MaknopeHa ¢ 0CTaTOYHBIM WICHOM B (hopme
ITeano.

5.16. ®opmymna Tetimopa ¢ octaTouHBIM WieHOM B popme Jlarpanxa.



5.17. PaznoskeHue aneMeHTapHbIX (QyHKIHHI 1o ¢hopmysie MakitopeHa.

5.18. HeoOxoammoe 1 TpU AOCTAaTOYHBIX YCIOBHUA JJOKAJIBLHOTO SKCTPEMYMA.

5.19. Bemmykocts rpaduka GpyHKIHH. J0CTaTOUHOE YCITOBUE BBITTYKIOCTH
rpaduka GyHKIHH.

5.20. HeoOxoammoe 1 TpU AOCTATOUYHBIX YCIOBUSA TOUKH Meperunoa.

5.21. AcummroTsl rpaduka pysakmu. HeoOxommmMoe 1 10CTaTOUHOE YCITOBUE
CYILIECTBOBAHUS HAKJIOHHON aCHUMMTOTHI.

6. Heonpeoenennulii uHmezpa.

6.1. IlepooOpazHas u HeonpeAeneHHbIA nHTErpan. OCHOBHBIE CBOMCTBA
HEOMPEAECTICHHOr0 uHTerpaia. Tabauna nHTerpaios.

6.2. 3aMeHa nepeMEeHHOM B HeompeaeieHHOM nHTerpaie. ®opmyna
WHTETPUPOBAHUA 1O YACTSIM.

6.3. UHTerpupoBaHue palvoHaJbHbIX APOOEH.

6.4. UnTerpupoBaHre TPUTOHOMETPUUECKUX BbIPAXKCHUH, YHUBEPCATIbHAS
TPUTOHOMETPUUECKAA MOJCTAHOBKA.

6.5. aterpupoBanue mpoCTEHIMX WPPAITMOHATBHBIX (PYHKITHIA.

7. OnpeoenenHvlit unmezpain.

7.1. Onpenenennsbiit maTerpan Pumana. Heunrerpupyemocts o Pumany
HEOTPAaHWUYCHHOW Ha [a,B] QYHKIINH.

7.2. BepxHAs U HUKHSAS MHTErpajibHble CyMMbI [lapOy, UX OCHOBHBIE CBOHCTBA.
Bepxuuii u HmxHui uarerpanst JlapOy, ux coiicrea. OcHoBHas jiemma [lapOy.

7.3. HeoOxomuMble 1 TOCTATOYHBIE YCIOBHUS HHTETPUPYEMOCTH (DYHKITHH 110
Pumany. Teopema 06 uHTETpHpyeMOCTH HeTpepbiBHOM (pyHKIMH. Teopema 00
WHTETPUPYEMOCTA MOHOTOHHOHN (DyHKITHH.

7.4. CBOMCTBA ONPEACICHHOI0 MHTErpaJa.

7.5. OueHka onpeAeNICHHBIX UHTETPaAJIOB. MIHTErpupoBaHe HEPABEHCTB.
[TepBas Teopema CpeAHETO 3HAUCHUS;, BTOPAsd TEOPEMA CPETHETO 3HAYECHHUS.

7.6. HTerpan ¢ nepeMeHHbIM BEpXHUM MpeaeaoM. [Ipon3BoiHas uHTErpasia mno
MepeEMEHHOMY BepxHeMy npeneny. ®opmyna HetoTona — JleliOHuna.

7.7. 3aMeHa nepeMEeHHOM MO/ 3HAKOM OIpeieliIecHHOTO uHTerpana. [Ipasuio
WHTETPUPOBAHUA MO YACTAM JJI ONPEACIICHHOTO HHTErpaa.

7.8. Ocrarounsiii uwieH ¢opmysl Teinopa B mHTETpabHOM hopme.

7.9. HepaBenctsa lOnra, ['enbiepa 1 MUHKOBCKOTO ISl CYMM U UHTETPAJIOB.

7.10. UuTerpan Ctuntheca. HeoOxoaumoe U 10CTaTOUHOE Y CIOBUA
uHTerpupyemoctr pynkmun no Crunteecy. CBoticTBa nHTerpajga Crunrheca.
OYHKIUU OTPAHUYEHHON BapUaLvu.

7.11. IlpunoxeHust ONpeeICHHOI0 HHTErPajia; BHIYUCICHUE IIOIAACH;
BBIYUCJICHUE JUTMHBI AYTH KPUBOM.

8. HecoO6cmeenHble uHmMeZPabl.

8.1. HecoOCTBEHHbBIE HHTETPAJIBI MEPBOTO U BTOpOoro poaa. Kpurepuii Komm
CXOJIMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

8.2. AGCOJIIOTHAA U YCIOBHAA CXOAMMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

8.3. IIpu3HaKu cXOAMMOCTH HECOOCTBEHHBIX MHTETPAJIOB (OOIIMIA U YaCTHBIN
MPU3HAKKW CpaBHEHMS; ipu3Hak Abens — Jlupuxiie).



8.4. 3ameHa NepeMEHHOM MOJT 3HAKOM HECOOCTBEHHOTO MHTErPasia;
WHTETPUPOBAHUE TIO YACTAM HECOOCTBEHHOTO MHTETPAIA.

8.5. 'naBHOE 3HAUEHUE HECOOCTBEHHOTO UHTErpana. MarerpupyeMoctsb
dbynaknmm o Ko,

9. Hucnoewvie paobl.

9.1. UucnoBo# psia, CXOAUMOCTh ¥ PacXOAUMOCTh. [ apMOHUYECKAN Psf.
Heobxommoe ycnoBue cxoauMocTh psijaa. Apudmernaeckue 1eHCTBUS CO
cxomsammumucs psaamu. Kpurepuii Kormm cxoqumMocTs 9ucIoBoro psa.

9.2. llpu3Haku cpaBHeHUA UYnCIOBbIX paaoB. [Ipusnaku lanam6epa u Komm
CXOJUMOCTH PAJIA.

9.3. AGcoIOTHAs U YCIIOBHAS CXOAUMOCTD psana. [lepemecTuTenbHbii 3aK0H
JUIsl aOCOIOTHO CXOSIIEroCs psaa.

9.4. Teopema Pumana ayia yCioBHO cxosamerocs psaa (6e3 moka3aTeibcTa).
IIpuznak JleliOHMIIa CXOAMMOCTH 3HaKouepeaytomerocsa paaa. [lpusnak Jupuxie
(6e3 mokazatenbcTBa). [Ipuznak AbGens.

10. @ynkuuonanvHbvie nOC1€006aMEbHOCIU U PAODL.

10.1. ®dyHKuMOHANIbHBIE MOCAEAOBATEILHOCTH U PAbl. [loTOueuHas u
paBHOMEPHAS CXOAUMOCTD MOCIEA0BATEILHOCTEN U PAIOB.

10.2. Kpurepuii Kot paBHOMEPHOM CXOIMMOCTH MOCAEI0BATEILHOCTH U
psana. HeoOxomumoe ycmoBue paBHOMEPHO#H cxoauMocTh psiaa. [Ipru3nak
Beiiepmrpacca paBHOMEpPHO# CXOAUMOCTH (PYHKITHOHATHHOTO Psija.

10.3. Teopema 0 HEMPEPHIBHOCTH CYMMBI (TIpEICTBHOMN (DYHKITHN) PAaBHOMEPHO
cxoaamerocs psaa (pyHKIMOHATBEHOM MOCIE0BATEIBHOCTH).

10.4. Teopema 00 HHTETPUPYEMOCTH CyMMBI (TIpEACTTbHOMN (hyHKITHH)
PaBHOMEPHO CXoaAIerocs Ha [a,B] psaaa (GyHKIMOHATEHOM
MOCTIEAOBATEIILHOCTH).

10.5. Teopema o nuddepentmpyemMocTr CyMmbI (IPEASTBHON (PYHKITHH)
cxopsmierocs Ha [a,B] psaaa (GyHKIIMOHATBHON MTOCIIEIOBATETFHOCTH).

10.6. Crenennsie psasl. [lepBas Teopema Abens. Paguyc u uaTepBai
CXOJUMOCTH CTETICHHOTO psfa. Teopema o paanyce CXOIUMOCTH CTETIEHHOTO
psana. opMyJTel ISl BBIYUCIICHUSA PaJryca CXOIUMOCTH CTENIEHHOTO Psija.

10.7. Bropas Teopema Aobens.

10.8. ®yHK1MsA, aHaIUTHYECKAs B TOUKe. ETMHCTBEHHOCTh MPEACTaBICHUA
AHAIMTHYECKON B TOUKE (DYHKIIMW CTEMICHHBIM psiioM. Teopema o MOwICHHOM
i depeHImpoBaHUN UHTETPUPOBAHUH CTETICHHOTO PSA/IA.

10.9. Panp! Teinopa u Maknopena. HeoO0xoanmoe u 10CTaTOYHOE YCIIOBHE
pa3nokuMocTH (PyHKIMH B cTeneHHoN psf. [Ipumep 6eckoHeuHO
maddepenupyeMoit GpyHKIMH, HE ABJIAIONICHCS aHATUTHYECKON. Pasmoxenne B
psan MakopeHa HEKOTOPBIX dJIEMEHTAPHBIX (DYyHKITHH.

Tpernii cemecTp
1. @yHKyun HECKOIbKUX NEPEMEHHDBIX.
1.1. ITpenen nociienoBaTeIbHOCTH TOUEK NpocTpancTa R. Jlemma o
CXOAMMOCTH TOCJIEIOBATENIbHOCTH TOUEK B MpocTpaHcTee R. Jlemma o
(dbyHAaMEeHTATBHOHN TIOCIIeIOBATENhHOCTH, kpuTepuid Komm cxoaumocTa



MOCJIEA0BATEILHOCTH TOUEK npocTpaHcTBa R. Teopema bonbiano —
Betliepmrpacca.

1.2 Ilpenen ¢hyHKIMU N IEPEeMEHHBIX B ToUKe 110 [ eiiHe 1 mo Ko,
SKBUBAJICHTHOCTh ITUX OMpPEACICHNN. ApruMeTHUECKHE OTIepaIiii Hall
dbyHKIAAMY, IMEIOTITUME Tipeies. beckoneuHo Masbie (PYyHKITAN N IEPEMEHHBIX .

1.3. Kpurepnit Komm cymecrsoBanus npenena GyHKIIAA N IEPEMEHHBIX B
TOUKE.

1.4. IToTOpHBIE TipeAesbl. Teopema 0 CyleCTBOBAaHUHU MTOBTOPHOTO MpEea.

1.5. HenpepbiBHOCTh (h)yHKIIMH HECKOJIBKUX MEPEMEHHBIX B TOUKE.
Apudmernueckre onepari Haa HEPEPHIBHBIMA PyHKIMAMU. HenpepbIiBHOCTH
CITOHOU (PYHKITHH.

1.6. Teopema 06 yCTOMYHMBOCTH 3HAKA HEMPEPHIBHOM B TOUKE (DYHKITHH.
Teopema o MpoxoxACHAHM HETPEPHIBHOM (PyHKITHEH "epes3 000e MPOMEKYTOTHOE
3HAUCHUE.

1.7. Ilepsas Teopema Beitepmrpacca (06 orpaHuueHHOCTH (DY HKITAH,
HETMPEPHIBHON HA KOMTIAKTE).

1.8. Bropas Teopema Betiepmrpacca (0 TOCTHXKCHHH HETPEPHIBHOM HA
KOMTIAKTe (PYHKITUEH CBOMX TOUHBIX TPAHEH).

1.9. PaBHOMEpHAst HEMPEPHIBHOCTH (DYHKITHHA HECKOJBKUX TTEPEMEHHBIX .
Teopema Kantopa o paBHOMEpHOW HEMPEPHIBHOCTH (DyHKIIMH, HETIPEPHIBHON Ha
KOMTIIAKTE.

1.10. Yactasie mpouzsoansie. JuddepeniupyeMocTs GyHKIMA HECKOIBKUX
nepeMeHHbIX. Teopema o CyIecTBOBAaHUN YaCTHBIX TIPOU3BOTHBIX
maddepeHupyeMoi B Touke (QyHKITAH.

1.11. HempepsiBHOCTH mudpdepenmmpyemoii B Touke PpyHkimu. Jloctatounoe
ycnosue muddepennmpyemoctr GyHKIHE B Touke. J(uddepenmman dynkmmm
HECKOJIBKHAX TIEPEMEHHBIX.

1.12. ludpdpepenmmponanne cnoxuoit pyaknmun. OgqHopoaHbie GyHKIAHR
crenienu p. Teopema Diinepa 06 omHOpOAHBIX PyHKIMAX. UHBApHAHTHOCTH
dbopmer mepBoro auddepeHimaia.

1.13. IlpouzBoanas o HanpasjeHuio. I paguent. Teopema o Mpou3BOaHON
(byHKIIMY TIO HAMPABJICHAIO TPAJUCHTA.

1.14. YacTHble MPON3BOAHBIC BHICIIUX MOPSAAKOB. JlocTaTOuHOE yCa0BUE
PaBEHCTBA CMEIAHHBIX MMPOW3BOIHBIX (CITydail (PYHKITUH ABYX IEPEMEHHBIX U
ciydait GyHKIUY n miepeMeHHbiX ). [luddepenimanst BRICITHX MOPSIAKOB.

1.15. ®opmyna Teiimopa ¢ octaTrodHbIM WiieHOM B hopme Jlarpamka. dopmyiia
Teitnopa ¢ octatounsim uiieHoM B hopme [leano (6e3 qokazarenbcTa).

1.16. nonsTre noKaabHOTrO 3KCTpeMyMa. HeoO6xoamMoe yCcioBre JTOKaIbHOTO
AKCTPEMYMa.

1.17. JloctaTouHOE yCIIOBHUE JOKATIBHOTO SKCTPEMYMa.

1.18. VYcnosnsiit 3xcTpemym. Meron muoxkuTenet Jlarpanxka, Heo0XxoauMoe
YCJIOBHE JIOKAJIBHOTO SKCTPEMYyMa.

1.19. JloctatouHbl€ yCIIOBHS JTOKAIbHOTO SKCTPEMYMa.

1.20. KacarenbHas mi0CKOCTh, HOPMaJIbHBIM BEKTOP.



1.21. lonarue pynkimm, 3aaa0HON HeIBHO. TeopeMa 0 HeIBHOH (hyHKIIAA IS

ciyydas
a) OJTHOTO YPAaBHCHHUSA C IBYMS TIEPEMEHHBIMH,
B) OJTHOTO ypaBHEHHUS ¢ (n+1) mepeMeHHOH.

1.22. Hessubie yHKITMH, OTIpEaCIsieMble CHCTEMOH (hy HKITMOHATTBHBIX
ypaBHeHu#. Teopema o CymecTBOBaHUHM HESBHBIX (DYHKITUH, OTIPEACIIICMBIX
CHCTEMOM ypaBHeHHWH (0€3 A0Ka3aTenbCTBA). Bruncienne YacTHRIX IPOU3BOTHBIX
(byHKIMH, 3aTaHABIX HEIBHO CHCTEMOM YPaBHCHHIM.

1.23. 3ameHa epeMeHHBIX TS HESIBHO 3aJaHHBIX (DyHKITHA.

2. Kpammnbvie unmezpaiol.

2.1. CoOGcTBEHHBIE HHTETPAIBI, 3aBUCAIIME OT mapameTpa. Teopema o
HEMPEPHIBHOCTH MHTETPaa 1Mo napametpy. Teopema o muddepeHmmpyemMocTa
WHTErpaja no napamerpy (mpaswmio Jleibauia).

2.2. 1solino# unterpan. Teopema 00 MHTErPUPYEMOCTH HEMPEPHIBHOM
dbyHKIIMM IBYX TepeMeHHbIX (0e3 mokaszarenscTBa). CBOWCTBA ABOMHOTO
HHTEerpana. TeopemMa o CpeHeM.

2.3. [IpuBeaeHuE ABOHHOIO UHTETPaja K MOBTOPHOMY

a) ciTydaid mMpsAMOYTOJIbHOM 00J1acTH
0) ciyuait IpOU3BOJIBHON 001aCTH

2.4. JIBoliHOM MHTETpas B MOJISIPHBIX KOOPAUHATAX

2.5. 3ameHa NepeMEHHbBIX B IBOMHOM UHTErpasie

2.6. 'eomeTpuueCKrE MPUIIOKEHUS IBOUHBIX UHTETPAJIOB;

a) BBIYMCIICHUE TIOMAICH
0) BeIUKCIIEHHE 00BEMOB
B) BEIYHCIICHHE TIIOMIAICH TTOBEPXHOCTEH

2.7. Tpoitnoit marerpan. [lepexon k moBTOpHOMY HHTETpaNy (0€3
JOKA3aTeIhCTBA). 3aMEHA MePEMEHHBIX (0€3 J0KA3aTeabCTRA); MMITHHAPUYIECKAS |
chepryeckast CHCTEMBI KOOPIHHAT.

2.8. KpuBosinHeHbIM nHTErpan 1-ro poaa; ero cBOMcCTBa.

2.9. KpuBoJIMHEHBIN UHTErpaJl 2-ro PojAa; €ro CBOWCTBA.

2.10. ®opmyna ['puHa. Beruuciaenue miomanaci ¢ MOMOIIbI0 KPUBOJIMHEHHBIX
WHTETPaJIOB.

2.11. He3aBUCHUMOCTh KPUBOJMHEHHOTO MHTErPaJia OT MyTH UHTETPUPOBAHUA.

2.12. IloBepxHocTHBIC HHTETPaNbI 1-r0o 1 2-r0 poaa. Teopema ["aycca —
Octporpackoro (0e3 10Ka3aTebCTBa).

3. Paost @ypoe.

3.1. OproronanbsHas TpuroHomeTpudeckas cucrema. Psag @ypee mis
abCOIOTHO MHTETPUPYEMOH Ha [a,b] dyHknmm; psag Oypwe g ueTHOM 1
HedeTHOU pyHkmmu. Psg Oypre B ciydae mpou3BOJIEHOTO HHTEPBAJIA.

3.2. CxomumocTs psaa Oypbe s KyCOUHO-TIAAKOH (hyHKITHH.

3.3. HepagenctBo beccens.

3.4. TIlpuznak /luam (6€3 mOKa3aTENHCTBA).

3.5. CxomumocTs psinoB Oypbe s GyHKIWAN, yAOBIECTBOPSIONTUX YCIOBHIO
[I'enbaepa.



3.6. Ilpubmmkenne HEMPEPHIBHBIX (DYHKIANH TPUTOHOMETPHUCCKUMU U
are0panyecKMMU MHOTOUJIEHAMM.,

3.7. MuanmanpHOe cBOicTBO KO3 dunmenTop ®ypre. PaBencrso Ilapcenais.
[Tounennoe auddepeHmpoBanme u UHTETpUPOBaHnE PsAI0B Dyphe.

III. O0pa3oBaTeIbHbIE TEXHOJIOT UM

Yuebnast mporpamMma —
HaMMEHOBaHUE Pa3/esiOB U TEM

Bun zansatus

ObpazoBaTenbHbIe
TEXHOJIOTNN

Ilepewtit cemecmp

1. Beegenue B anamuz 1.1 — 1.7

Jlekuuu, npakTuyeckue
3aHATUS

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

2. IIpenen nocnenoBaTeIbHOCTH
21-26

Jlekuuu, npakTuyeckue
3aHATUSA

1. U3noxeHue
TEOPETUIECKOTO MaTepHania.

2. Pernenue 3agau.

3. Ilpenen pynkumum 3.1 —3.5

Jlekuuu, npakTuyeckue
3aHATUS

1. U3noxeHue
TEOPETUIECKOTO MaTepHania.

2. Pelnenue 3agau.

4. HenpepbiBHOCTD pyHKINH 4. 1
-4.13

Jlekuuu, npakTuyeckue
3aHATUSA

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

5. Ilpoussonnas u
maddepenmman 5.1 — 5.14

Jlekuuu, npakTu4yeckue
3aHATUS

1. U3noxeHue
TEOPETUIECKOTO MaTepHaia.

2. Perenue 3agau.

Bmopou cemecmp

1 .IlponssonHas u
maddepennman 5.15 - 5.21

Jlekuuu, npakTuyeckue
3aHATUS

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Perenue 3agau.

2. HeonpeneneHHblil HHTErpa
6.1-65

Jlekuuu, npakTuyeckue
3aHATUS

1. U3noxeHue
TEOPETUIECKOTO MaTepHania.

2. Pernenue 3agau.




3. Onpenenensblii uaTerpan 7.1
-7.11

Jlekuuu, npakTuyeckue
3aHATUS

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

4. HecoOCTBEHHBIE HHTEIPAJIBI
81-85

Jlekuuu, npakTuyeckue
3aHATUSA

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

5. Uncnossble panb 9.1 — 9.4

Jlekuuu, npakTuyeckue
3aHATUSA

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

6. OyHKLHMOHAJIbHBIC
MOCJEAOBATEIbHOCTH U PSIBI
10.1-10.9

Jlekuuu, npakTu4yeckue
3aHATUSA

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Peinenue 3agau.

Tpemuii cemecmp

1. ®yHKIMHU HECKOJBKUX
nepeMeHHbix 1.1 —1.23

Jlekuuu, npakTu4yeckue
3aHATUSA

1. U3noxenue
TEOPETUIECKOTO MaTepHania.

2. Pernenue 3agau.

2. Kparnele unrerpansr 2.1 —
2.12

Jlekuuu, npakTuyeckue
3aHATUSA

1. U3noxeHue
TEOPETUIECKOTO MaTepHania.

2. Pelnenue 3agau.

IIpenoaaBanue yueOHON AUCIMIUIMHBI CTPOUTCS HA COUETAHUH JICKITUH,

MPAKTUYCCKUAX 3aHATHIA U PA3TUIHBIX (DOPM CaMOCTOSTEIbHONW PabOTHI CTYJICHTOB.

B nponeccC OCBOCHUA AUCHUILIMHBI HCITIOJIB3YIOTCA CIICAYIOIINUC 06pa3013aTeanbIe

TCXHOJIOTHH, CITOCOOBI U MET OJbI (I)OpMI/IpOBaHI/Iﬂ KOMHGTGHHHﬁ: TPpaaAuIUOHHBIC

JCKIWH, MPAKTHYCCKUC 3dHATHA B HHTCPAKTHBHOM PCIKHUMC, BBIITOJIHCHUC

WHJIMBUAY AJIbHBIX 33/IaHUH B paMKaX CaMOCTOATEIbHON padOThI.

I[I/ICI_[I/IHJ'II/IHa npcayCcMarpuBacT BEIITOJTHCHUC KOHTPOJIBHBIX pa60T, IMHUCHbMCHHBIX

JOMAIITHUX 3aJ]aHuH, pacueTHO-TPaUIECKAX U KyPCOBBIX padoT.

IV. OueHo4yHble MaTepUAaJIbl JJs MPOBEIeHUs] TeKyleil u

MPOMEKYTOUYHON aTTECTALMH

Texywas ammecmayust

TwunoBeIie 3a1aHAS;

3amanue 1.




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

8
. 1 .
2). HlecToti 4sieH pa3noKeHus { e +x21ng paBex 5600. Haiitu x.
X X

3). lokazats, 910 (AN B)x(CND)=(AxC)N(BxD).
4). lokazare, uto yist Mo00# GyHKImMn f BepHO f(AUB) = f(AU f(B).

5). Haiitu
-sin(#! 2743 . 99.2"
a) lim w 0) lim B) lim .
71500 n°+1 n—>0 2" _3;1 n—>0 n'
3aganue 2.

1). Ionb3ysce paznoxennem mo dopmyse Maknopena, HaliTH
. 1—(cosx)™
o 10080

x—>0 X

2). Ioctpouts rpaduk GyHKIHAE ¥ =vx> +x+1+4x> —x+1 .

9 dx
3). Haiitu [:IHm.

2
4). Haittu 1 = ICOS al

sin 4x
5). BeiecTu pexyppeHTHYIO (hOpMYITy JUIS BRIUACICHUS WHTErpajia
L= dx (n>2).
COS X
3amanue 3.

1). Hafitu lim lirr;u(x,y) %1 lirr; limu(x,y), ecnu u(x,y)=log (x+y), a=1, b=0.
x—>a y—> y—=>b x—>a

X+ y

=< MOXKET CTPEMHUTHCS K
X—y

mooomy npeaeny. [Ipu kakoM NpuOAMKEHUHM TOUKHU (x, y) K TOUKE (0,0) limz =3,

2). Ilokazath, uTo mpu x — 0,y — 0 QyHKIHA z=

limz=2, limz=1, limz=-2?
3). Haiitm dz,ecnmu z= f(u,v), A€ u=In(x>-y*), v=xy’.
4). Beraucautb npuoamkeHHo (1,02)° - (2,03)°.

> > B TOYKax

5). Haiiti yron mMesxay rpagueHTaMu QyHKIMU = —
x4y +z

A(1;2;2) m B(-3;1;0).
6). Haiitu nmpousBoanyto pynkimu f =zy’z* B Touke M(3;2;1) mo
HampasJieHUIO BekTopa MN , rae N(7:5:1).

Cnoco0 npoBeeHUS — TUChbMEHHBIM.

Kpurepun ouenvnBanus:



3agava pereHa MmoJIHOCThIO - 5 0aJlioB;
3agava COASPKUT HETOUHOCTH M He3HAUUTENbHBIE OIMOKM - 4 Oana;

Petienue conepkut rpyObie ommoku - 2 dasa.

Ipomescymounwiti KOHMPOTb

OI1K-1 Crocoben mpuMeHATh (pyHIaMEHTAIbHBIC 3HAHUSA, TIOJTyYCHHBIC B 00JIaCTH
MaTEMaTHIECKHUX U (MJIN) €CTECTBEHHBIX HAyK, U UCIIOJIb30BATh UX B
po¢eCCHOHAILHON ICATCIIBHOCTH

OIIK-1.1 Obnanaet 6a30BBIMU 3HAHUAMU, TTOJTYUYEHHBIMU B 00J1aCTH
MaTeMaTHYeCKUX U (MJIN) €CTECTBEHHBIX HAYK

TwunoBele 3a1aHAS;
3amanue 1.

1. IIpenen uncaoBoi MOCIEAOBATENBHOCTH.
2. IlepBoe u BTOpOE NMpasujo Jlonurais.

3. Jlokxazarp Teopemy Jlarpanka (¢hopMyiia KOHEUHBIX MPUPAIICHHAN ).

3amanue 2.

1. IleppooOpa3zHas u HeompeaeneHHb uHTerpas. OCHOBHBIE CBOWMCTBA
HEOMPEJECTICHHOTO UHTETpaia.

2. Onpenenennbiii uaTerpai Pumana. CBolicTBa ONpeneeHHOT0 HHTErpaa.

3. Jlokazarp npusHaku JlamamoOepa u Kol ¢cX0auMOCTH YMCIOBOTO paa.

3ananue 3.
1. Tlonstue ycnaoBHOrOo »sKcTpemyma. Meron MHoxutTened Jlarpanixa,
HEO00XO0JIMMOE YCIIOBUE YCIOBHOTO AKCTPEMYMA.
2. JIBoiiHoit mHTerpaj. CBolcTBa ABOMHOTO HHTErpaa.

3. Jloka3arp ¢opmyny ['puHa.

Cnoco0 npoBeieHUA — YCTHBIM.
Kpurepun ouenvnBanus:

Bomnpoc uznosxeH noHocThiO — 12 0asios;

OTBET HA BOMPOC COACPKUT HECYIIIECTBEHHBIE HETOUHOCTH - 10 GaioB;

OTBeT Ha BOMPOC COAEPKUT rpyOble ommOku - 4 Gana.



OIIK-1.2. Pemaer cranmapTHbie mpodeCCHOHANBHBIC 337aud ¢ TPUMCHCHHEM
€CTECTBCHHOHAYUYHBIX M OOIIEMHKEHEPHBIX 3HAHWNA, METOJOB MaTE€MaTUYE€CKOTO
aHaJln3a U MOJIETTUPOBAHMSL.

TwummoBkIe 3aMaHAA;

3amanue 1.

1. Haiit mmomans (pUryphl, 3aKII0UCHHOM MEX Ty TTapadoiaMu

x2

y=4x>, Y=g U OpsIMOr y =2.

2. Onpeaenuth 00J1aCTh CXOAUMOCTH (DYHKITMOHAJIBLHOT'O PsJIa

Z“’: n x Y
“n+1\2x+1)

3amanue 2.

1. Haiitn anvHy MUHAA  y(x) = I\/ cos2tdt, 0<x é% .
0

COSs nx

2. Haiiti 06macTh CXOAMMOCTH pAja ).
n=1 NN

. UccnenoBarh Ha aOCOMIOTHYIO

CXOOUMOCTD.

OIIK-1.3 Brnageer HaBbIKaM¥U TEOPETHUECKOTO U SKCIEPUMEHTAIILHOTO
UCCIIeIOBaHMS 00BEKTOB TPOdheCcCHOHATTBHON NeATENbHOCTH

TwurmoBkIe 3aMaHAA;
3amanue 1.

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

2. Haiiti yron Mexay rpagueHTaMu QyHKIMH f = —— > B TOUKax

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

X +y 4z

3amanue 2.

1. JlokazaTh, 4TO €Clii YPaBHEHUEM  f(x —az,y —bz)=0,Tae f(u,v)-
macdepentupyemast GyHKIUA, a,b - TOCTOSHHBIC, OTIPEACISICTCS

maddepentupyemast QyHKITUA z(x,y), TO OHA yAOBIECTBOPSET YPAaBHEHHUIO

a-ngb-%:l.

ox oy



2. Hain'T yCNOBHbIA 3KCTPEMYM (PYHKLMN  U=X2- Y2 OTHOCUTE/IbHO YPaBHEHWS
cBasn  2x-y- 3=0.

Cnocob6 NpoBefeHNs - NUCbMEHHBbIA.

KpuTepum oLeHMBaHWS:

3afjaya peLueHa NoHOCTbLIO - 5 6annos;

3aaua CoAePXKMT HETOUHOCTM U HE3HAUUTENbHbIE OLLIMGKM - 4 Ganna;

PeLLeHne coaep>XuT rpyobble owmnbkm - 2 banna.

V. Y4yebHO-MeTOANYECKOE U MHOpMaLMOHHOE 0becreveHre ANCUNNNHDI
1) PekomeHayemMas nutepartypa
a) OCcHoBHas nMTepatypa

1. bopoHunHa E.b. MatemaTnyeckunin aHanm3 [ONeKTPOHHBIN pecypc]: yyebHoe
nocobue/ bopoHuHa E.B.- 3neKTpoH. TeKCTOBble AaHHble.- CapaToB: HayuyHas
KHura, 2012.- 159 c.- Pexxum goctyna: http://www.iprbookshop.ru/6298

2. TypbsHoBa K.H. Marematnyeckuin aHanm3 : yyebHoe mocobue. -
EkatepuHOypr : M3natenbCTBO YpasibCKoOro yHusepcuteta, 2014. - 332 c. -
[2nekTpoHHbIN pecypc]. - Pexxum AoCTyna:
http://biblioclub.ru/index.php?page=book&id=275708

6) JononHuTeNbHas NnTepaTypa

1 ®uxteHronsy .M. OcHOBbI MaTemMaTU4yeckoro aHamsa. B 2-x 11. Tom 1
[DnekTpoHHbIN pecypc] : yyueb. — IneKTpoH. aaH. — CaHKT-IleTepbypr : JlaHb,
2015. — 448 C. — Pexxum Aoctyna:
http://e.lanbook.com/books/element.php?pll id=65055

2. PuxTeHrons .M. OCHOBbI MaTeMaTUYecKoro aHanmsa. B 2-x TT. Tom 2-i
[DnekTpoHHbIN pecypc] : y4eb. — IneKTpoH. aaH. — CaHKT-INeTepbypr : SlaHb,
2008. — 464 c. — Pexkum pocTyna:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=411

2) MporpamMmMHoe obecrieveHne

a)
[aKeT CMMBO/bHON MaTeMaTuky Maple.
6) CB0bOOAHO pacnpocTpaHseMoe NporpaMmMHoe 0becrieyeHme

3) CoBpemeHHble NpogeccoHabHbIE 6a3bl JaHHLIX M MHPOPMALVIOHHbIE
CrpaBOYHbIE CUCTEMbI


http://www.iprbookshop.ru/6298
http://biblioclub.ru/index.php?page=book&id=275708
http://e.lanbook.com/books/element.php?pl1_id=65055
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=411

4) MepeyeHb pecypcoB MHMOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTU «WIH-
TEPHET», HEOOXOANMbIX [/151 OCBOEHWSI AVNCLMN/INHBI

Cauit Tel'Y: http://homepages.tversu.ru/~s000154/MAPLE/maple.html
IHTEPHET-YHNBEPCUTET http://www.intuit.ru

VI. MeTtogndeckme Matepvanbl [Ans  00y4aroMXCA MO OCBOEHUIO
ANCUMNIMHBbL BaXkHOW cocTaBnstolle daHHoro pasgena Pr14  siBnstoTCS
TpeboBaHNA K PEATUHI-KOHTPOMKD C YKasaHMem 6annoB, pacrnpefeneHHbIX
MeXay MoAynsMu 1 BuaaMu paboTbl 00y4atoLmxcs.

MakcManbHas cymma 6a1/108 Mo y4ebHOW AMCUMNIMHE, 3aKaH4YMBatOLLEnCA
9K3aMeHOM, MO0 uToram cemecTpa coctaensieT 60 Gannos (30 6annoB - 1-i
moaynb 1 30 6annoB - 2-i MoAy/b).

Ob6yuatowemycs, Habpaswemy 40-54 6Ganna, nNpu noABeAeHMM WUTOroB
cemecTpa (Ha nocnegHeM 3aHATUAM MO AUCUMNNHE) B PENTUHIOBON BEAOMOCTYU
yuyeTa YCrneBaeMOCTM W 3a4ETHOM KHVDKKE MOXET ObITb BbICTaB/ieHa OLEHKa
«Y[10BNETBOPUTENILHOY.

Ob6yuarowiemycs, Habpaswemy 55-57 6annos, Npu MNoABeAEeHWM WTOroB
cemecTpa (Ha MocnefHem 3aHATAM MO AUCUMMANHE) B rpade pernTUHIrOBOWA
BEAOMOCTV  Yy4eTa ycrneBaemocT «[llpeMuanbHble 6Gan/bl» MOXET ObiTh
no6aeneHo 15 6a110B M BbICTaB/IEHA 3K3aMeHaLMOHHAs OLIEHKA «XOPOLLIO».

Ob6yuarowemycs, Habpaswemy 58-60 6annos, Npu MNoABeAEHWM WTOroB
cemecTpa (Ha nocnefHem 3aHATAM MO AUCUMMANHE) B rpade PernTUHrOBOWA
BEAOMOCTM  Yy4eTa ycrneBaemocT «[llpeMuanbHble 6Gan/bl» MOXET ObiTh
[06aBneHo 27 6annoB M BbICTaB/IEHa IK3aMeHaLMOHHAA OLEeHKa «OT/IMYHO». B
KakMX-MM60  WHbIX  Ciy4vasX Ao6aBneHne  MpeMuanbHbIX — GanfoB  He
[0MYCKaeTCs.

Ob6yuatowpincs, HabpasLumii 4o 39 6a/110B BK/IOUMTENLHO, CAAET 3K3aMEH.

PacnpefeneHve 6annos no Moaynam YCTaHaB/IMBaETCA MpenogaBatesnieM U
MOXXET KOPPEKTUNPOBATLCA.

Tema 1. BBegeHue B aHanus.
[MpakTunyeckoe 3aHATME 1
MeTog MateMaTUyecKon HAYKUMN. BUHOM HbtoTOHa.
PelleHVe 3aa4 Ha METOZ, MaTteMaTUyecKor MHAYKUMN 1 61MHOM HbloTOHa.
MeToanyeckne peKoMeHAaLnN.
1 ToBTOpPUTL BbIBOA (POPMY bl BMHOMA HbHOTOHA.


http://homepages.tversu.ru/~s000154/MAPLE/maple.html
http://www.intuit.ru/
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2 .BBINOMHUTE 3aaHUs HA CAMOCTOSTEIbHYIO padoTy MO METOIy
MaTeMaTHYECKON MHITYKITHH.

IIpaxmuuecroe 3ansmus 2.
MmuosxectBa. Onepaliiy HaJg MHOXKECTBaMHU. J[eKapTOBO MPOMU3BEACHHUE.
OKBUBAJICHTHOCTb MHOKECTB.
Pemenne 3amau mo teme.
MeTroarueckue peKOMEH TaluH.
[ToBTOPHUTH OCHOBHBIC OHATUA TEOPUH MHOKECTB.
BrinonHUTh 3a1aHUs Ha CAaMOCTOATENBHYIO padOTy MO TEOPHUH MHOKECTB.

IIpaxmuuecxoe 3ansmue 3.
OrobOpaxenne, pyHknusa. CIOPbEKTHBHBIC, HHBCKTHBHBIC,  OMCKTHBHEIC
otoOpaxenusd. ObparHoe oToOpaxenue. Cynepno3uius 0ToOpaKeHUH.
Pemenune 3amau no reme.
Meroanueckue peKOMEH/TAINH.

. Pa3zo0parth TeopeTrueckuii MaTepuart rno Teme.

BrinmonHUTh 3a1aHUs Ha CAaMOCTOATENBHYIO padoOTy MO OTOOPAKEHUSM.

IIpakmuueckoe 3ansmue 4.

BepxHss v HUKHAS TPAHHU YHUCIIOBOT'O MHOKECTBA, UX XapAKTEPUCTUUECKHE
CBOMCTBA.

OrpaHuueHHbIe OTOOPaKEHUS, BEPXHAS U HUKHAA TPAaHU OTOOPAKEHUS.

[ToHATHE METPUYECKOTO K HOPMUPOBAHHOTO TPOCTPAHCTB.

Peuienue 3amau NeNe101 — 102, 106, 108, 116, 381, 383 — 387, b.I1.
HNemunoBuu «COOPHUK 3a1a4 U YIIPAXKHEHUM MO MATEMATUYECKOMY aHAJTU3Y.

Metoauueckue peKOMEH IaluH.

. IloBTOPHUTH MTOKA3ATENHCTBO TEOPEMBI O CYITICCTBOBAHUY BEPXHEH (HIKHEH) TpaHA

y OTPAaHUYCHHOTO CBEPXY (CHU3Y ) UMCIIOBOTO MHOXKECTBA.
[TpuBecTH mpuMeEphbl 3aMKHYTHIX U OTKPBITHIX IIAPOB B PA3HBIX METPUUECKUX
MPOCTPAHCTBAX.

. BbINoHUTH 3a1aHKS HA CAMOCTOSTENBHYIO PadOTy MO TEME.

Tema 2. Ilpeoen nocieooseamenbHoCm.

IIpakxmuuecxoe 3ansmue 1.

[Ipenen nocnenoBaTEeIbHOCTH B METPUUECKOM MPOCTPAHCTBE.
OyHaaMeHTabHAs MOCIEI0BATEIBHOCTD, TOJIHOE METPUUECKOE MMPOCTPAHCTBO.
Kputepnii Komm cxoauMocTi nocaeaoBaTenbHOCTH.

Pemenue 3amau NoNe4 1 -45, 87 — 89, B.I1. lemunosuu «COOpHMK 3a1a4 1
YIOPaXHEHUH 1O MATEMAaTUYECKOMY aHAJIU3Y .

MeToandeckue pEKOMEHIALUH.

. IIpopaboTtath JieKIIMK MO U3YUYECHHOW TEME.
. BbINosHUTH 3a1aHUE HA CAaMOCTOSTENBHY IO PA0OTy MO TEME.



[E—

I

Ilpaxmuuecroe 3aunsimue 2.

IIpenen uncOBO# MOCIEAOBATEILHOCTH, TEOPEMA O €IMHCTBEHHOCTH
Mpe/iesia YMCIIOBOM MOCIe0BaTEIbHOCTH. beckoHeuHO Majible, 0€CKOHEUHO
OO0JIBIIHE TTOCICAOBATENBHOCTH, X CBOMCTBA. ApH(METHUCCKUE CBOKMCTBA
CXOASAIIUXCA MOCJIeA0BATETBHOCTEH.

Pemenue 3amau NoNe58, 59, 68. 69. 78, 79, B.I1. Jlemuaosnu «COOpHHK
3374 ¥ YIPaXHEHHWH 110 MaTeMaTHUYECKOMY aHAIH3Y).

MeToanueckue peKoOMEeHIaIUH.
Jlokazatb TeopeMy O €AMHCTBEHHOCTH TIPE/iesia YU CIIOBOM MOCIEA0BATEIbHOCTH.
Jlokazarh T€OpeMy O CYIIECTBOBAHUM MPEEia y OTPaHMUEHHON MOHOTOHHOM
MOCJIEI0OBATEIbHOCTH

. BbInosHUTH 3a1aHUE HA CAMOCTOSTENBHY IO PA0OTY MO U3YUECHHOW TEME.

IIpaxmuueckoe 3ansmue 3.
YacTuuHble npeaesibl MOCIEA0BATEIbHOCTEN. BEpXHUI 1 HUKHHI TTPEACIIbI
MOCIEIOBATEILHOCTH.
Pemenue 3amad no teme.
MeToanueckne peKOMEHIalH.
Jlokazate Teopemy bonbsano — BeliepmTpacca o CylecTBOBAaHMHA YaCTUYHOTO
Npeaesa y OrPaHuYCHHON YUCIOBOU TTOCHIEIOBATEBHOCTH.

. BbInosHUTH 3a1aHUE HA CAMOCTOSITENBHYIO PA0OTY MO U3YUEHHOU TEME.

Tema 3. Ilpeoen hynkuuu.

IIpaxmuuecxue 3ansmus 1,2.

[Ipenen dyukuu B Touke 1o I eitne 1 mo Ko, SKkBUBAJICHTHOCTh ATHX
onpeneneanii. OMHOCTOPOHHHUE MPEEIBI B TOUKE. Apru(METHUCCKUE OTIepaTAn
Haja GyHKIUAMHA, nMetotmmu nipenen. Kpurepuit Komm cymecTBoBanus npeaena
(yHKIIMA B TOUKE.

Pemenue 3amau NoNo402 - 407,409 — 419, 435 — 439,471 — 480, B.11.
HNemunoBuu «COOPHUK 3a/1a4 U YIPAXKHEHUH MO0 MATEMATUYECKOMY aHAJTU3Y.

MeToanyeckne peKOMEHIAUH.
1.Jloka3aTh SKBUBAJICHTHOCTH OTIPEICICHU mpeena (yHKIIUNA B TOUKE TIO
['eiine u mo Komm.
2. BBIMOJHUTG 3a7jaHue HA CAMOCTOATEIbHYIO Pa0OTy MO U3YUCHHOM TEME.

IlIpaxmuuecxue 3ansamus 3, 4.

3ameuarenbHbIe Tpeieibl. BeCKOHEUHO Majibie U OECKOHEUHO OOJIbIINE
¢dbynakmn, TeopeMbl 0 HUX. CpaBHEHHUE OECKOHEUHO MaJTBIX (PYHKITHIA.
OKBHBaJICHTHBIE OCCKOHEUHO Majibie (yHKIHMH. TeopeMa o Ipeee CIIOKHOK
dhyHKIINN.

Pemenne 3amaa NeNed488, 495, 506, 515, 516, 646 — 651, B.I1. JlemuaoBua
«COOpHUK 33124 U YIIPAXKHEHUH MO MAaTEMAaTUYECKOMY aHAJIU3Y).

Metoauueckne peKOMEH Al

JlokazaTs TeOpeMbl 0 OECKOHEYHO MAJIBIX U OECKOHEYHO OONBIMTNX (PYHKITHSIX.
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Pazobpath n0Ka3aTeIHCTBO TEOPEMBI O TIPEACIIE CIIOXKHOW (PYHKITHH.
BrinonHUTh 3a1aHUE HA CAaMOCTOSATENIbHYIO padoTy 10 M3YUEHHOH TEME.

Tema 4. Henpepoienocmos hynkyuu.

Ilpakxmuuecxoe 3ausamue 1.

HemnpepsiBHOCTE pyHKIMET B TOuke. OTHOCTOPOHHSS HEMTPEPHIBHOCTD.
Apudmernueckre onepary HaJ HEIPEPHIBHBIMA (PYHKITUAMHU.
Pemenne 3amaa NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. JleMuaoBua
«COOpHUK 33124 U YIIPAXKHEHUH MO MAaTEMATUYECKOMY aHAJIU3YY.

MeToanyeckne peKOMEHIAUH.

1. Jloka3aTh CBOMCTBO YCTOMUMBOCTH 3HAKA HEMPEPHIBHON B TOUKE
dhyHKIINN.

2. Jloka3aTh CBOMCTBO JIOKAJIbHOM OTPAaHUUYEHHOCTH HEMPEPHIBHON B TOUKE

dhyHKIINN.
3. BINIOTHUATD 33/1aHUE HA CAaMOCTOATENBHYIO padoOTy MO U3yUESHHOH TEME.

Ipaxmuuecroe 3ansmue 2.
Touku pazpeiBa QyHKIMH 1 WX KIaCCH(UKAITHS.
Pemenne 3amaa NeNe736 — 738, 741 — 743,745, 747 — 749, B.11. JlemuaoBu4
«COOpHUK 33124 U YIIPAXKHEHUH MO0 MATEMATUUECKOMY aHAITU3Y.
Metomueckue peKOMEH IaluHU.
JlokazaTs TeOpeMy O TOUKaX pa3pbiBa MOHOTOHHOM Ha OTpe3Ke (PYHKITHH.

. BbInosHUTH 3a1aHUE HA CAMOCTOSTENBHY IO PA0OTY MO U3YUECHHON TEME.

IIpakmuuecrkoe 3ansmue 3.
Teopema 0 paBHOMEpHOM HEMPEPHIBHOCTH (PYHKITHH, HETIPEPHIBHOW HA
komrakte (06o0mmenue Teopembl Kantopa).
Pemenne 3a1a4 Ha paBHOMEPHYIO HENIPEPBIBHOCTD.
MeToanyeckne peKOMEHIAIUH.
JlokazaTs TeOpeMy O paBHOMEPHOM HEMIPEPHIBHOCTH (PYHKITHH, HETIPEPHIBHOU HA
OTPE3KE.

. Pazobpatp mokazaTeabCTBO TEOPEMBI O PABHOMEPHON HEMPEPHIBHOCTH (DYHKITHH,

HEMPEPBIBHOM Ha KommakTe (0600menne Teopemsl Kantopa).

. BbInosHUTH 3a1aHUE HA CAMOCTOSATENBHY IO PA0OTY MO U3YUEHHON TEME.

Tema 5. Ilpouseoonan u oupghepenuuan.

Ipaxmuuecroe 3ansimue 1.

[TpousBoaHas, ee reoMeTpuueCcKuii cMbicil. OTHOCTOPOHHHUE MPOU3BOIHBIC.
[TpowsBoaHas cioxHoOM u oOparHo#t ¢hynkmmid. [Tuddepennmposanmne hyHKIHA,

3a/lanHoM mapaMerpudecku. [Ipon3Boaabie BeICINX MOPSAKOB. Jnddepermnman

dbynkmn, reoMmerpudeckuid cMbicn nuddepenmnmana. [Ipasmna BeraucineHus

macdepentmana. JIuddepenunansl BHICITHX MOPSIKOB.

Pemenne nmpumepos Ha quddepeHIIIpOBaHHE.
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Pemrenne 3amau Ha HaxoxaeHHE qUGepeHITHATIOB.
Metoauueckne peKOMEHIALNH.

. BrlyuuTb Tabauily npou3BOIHBIX.

JlokazaTh yTBEpKIEHUE O HEPEPBIBHOCTH (PyHKIMH, muddepeHmpyemMoii B
TOYKE.

. BeiBectn popmyIipl A1 TPOU3BOAHOM CyMMBI, MPOU3BEICHUAS W YACTHOTO JABYX

(hyHKIHHA.

. BbInosHUTH 3a1aHUE HA CAMOCTOSTENBHY IO PA0OTY MO U3YUEHHOW TEME.

Ipaxmuuecroe 3ansimue 2.
[TepBoe u BTOpOE npasuiio Jlonurans.
Pemenue 3amau NeNe1361 — 1369, B.II. Jlemunosnu «COOpHUK 33124 U
YIOPaXXHEHUH 1O MATEMAaTUYECKOMY aHAJIA3Y .
Metoanueckue peKOMEH AU,

. BbInosmHUTh 3a1aHUE HA CAMOCTOSTENBHY IO PA0OTY MO PACKPBITHIO

HEONPEAEIIEHHOCTEMN.

Ipaxmuuecroe 3ansmue 3.
®opmynnl Teitmopa m MakiiopeHa ¢ octaTounbiM wjieHoM B hopme [leano u B
cdopme Jlarpamka. Pasnmoskenue snemMeHTapHBIX (GYHKIHN 110 hopMyIie
MaknopeHa.
Pemenne 3amaa NeNel1376, 1378 — 1380, 1384, 1388, 1392, B.I1. Jlemunopu4
«COOpHUK 33124 U YIIPAXKHEHUH MO0 MATEMATUUECKOMY aHAITU3Y.
Metoanueckue peKOMEH IaluU.

. BbInosHUTH 3a1aHUE HA CAaMOCTOSTENBHY IO PA00TY MO U3YUYECHHOU TEME.

lIpakxmuuecxoe 3ansmue 4.

[TonsaTre nokanpHOTO SKCTpeMymMa. Beimykiocts rpaduka Gpynkiun. Toukn
neperuba rpaduka pynknmn. AcumntoTsl rpaduka dyakimn. Heobxoaumoe u
JOCTaTOYHOE YCIIOBHE CYIIECTBOBAHUS HAKJIOHHOW aCHMIITOTHI.
UccnenoBanue GpyHKIHH ¢ TOMOMIBIO MU hepeHITMATEHOTO HCUNCITICHHS.

Meroanueckue peKOMEH/IAINH.
JlokazaTs HEOOXO0AMMOE U JOCTATOYHOE YCIIOBUE CYIIECTBOBAHNS HAKJIOHHON
ACUMIITOTHI.

. BbInosHUTH 3a1aHUE HA CAMOCTOSATENBHY IO PA0OTY MO U3YUEHHON TEME.

TpeboBaHus K peiiTUHT-KOHTPOJIIO

B Teuenme cemecTpa KOHTPOJL 3HAHWK OCYIIECTBISAETCS B 1Ba dTama (2
MOMAYJIS1), B KOHIIE CEMECTpa MPOBOAMUTCS 3K3aMeH. MaKCUMaJbHO BO3MO>KHBIH
Oann 3a aucuumuimHy paseH 100, MakcuMallbHOE KOJMYECTBO OAJIOB 32 KAyl
MoayJib paBHO 30, 3a sk3amen — 40.

IlepBBIii cemecTp

1. Texkyuuii KOHTPOJIb yCIIEBAEMOCTH



ConepxaHue cCaMOCTOSITEILHOH PadoThl
1. Pemenue 3amad Ha METOT MaTEMaTHIECKON MHAYKITUU 1 OnHOM HboTOHA.
2. OsnajieHNe OCHOBHBIMHU MTOHATHAMH TEOPHH MHOMXKECTB.
3. OsnaneHue MOHITHEM TMPE/Ea MOCISA0BATSIFHOCTH, PEIIEHNE OCHOBHBIX
TUTIOB 33/1a4 TCOPHH TOCIIE0BATEIIBHOCTEH.
4.OBnaaeHue noHaTHeM npeaena Gpyskun. Berancnenue npeaenos yHKITHIA.
5.HenpepsiBHOCTH (PYHKITUW, MCCAEAOBAHNE (PYHKITHI HA HEMPEPHIBHOCTD.
6.0OcBOCHHE OCHOBHBIX CIIOCOOOB M MPUEMOB HAXOXKACHUS MPOU3BOIHBIX
¢dbynkmuii. Pemenne 3a1a4 Ha TpUMEHEHHE MPOU3BOAHOM U quddeperimana
dhyHKIINN.
@opMbl IPOBEIEHUS CAMOCTOSITEILHONH PadoThI:
- TOMaIHUE 3aaHus (M3yUYeHHE TUTEPATYPHI TI0 TEMaM, PEIIEHNE IPUMEPOB 1
3amay);
- HanucaHue pedeparTos;
- BeinoaHeHue PI'P;
- IOJITOTOBKA K KOHTPOJIBHBIM padoTam;
- IOJITOTOBKA K DK3aMECHY .
@ opMbI KOHTPOJISI CAMOCTOAATEILHOI PadoThI:
- MPOBEPKA U cobeceTOBaHME TIO PE3yJIbTaTaM BHITIOJIHCHUS TOMAITHUX PaboT;
- POBEJICHUE W IPOBEPKA KOHTPOJIBHBIX padoT;
- o0cyxnenue pedeparos;
- MpOBEPKA U 00CYKACHHE pacueTHO-rpadUIeCKuX padoT;
- IPUEM SK3aMEHOB.

TunoBbie BAPUAHTHI PYOe:KHBIX KOHTPOJIbHBIX padoT

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

8
2). UlecToii 4sieH pa3ioKeHus {%\/_2 + x”g’“j paBed 5600. Haiitu x.
X X

3). lokazats, 910 (ANB)x(CND)=(AxC)N(BxD).
4). lokazate, uto st mo0o# pyHknmn f BepHO f(AUB) = f(AU f(B).

5). Haiitu
. -sin(#! . 2" 43 . 99.2"
a) lim w 0) lim E B) lim .
71—>00 n°+1 n-—>0 2n_3n n—>0 n'
Bapuanm 2.

1). ChopmynmmupoBatrh ¢ TOMOIIBIO HEPABEHCTB YTBEPKIACHHUE lim ~ f(x)=o0.
2). Haiitu

, x+2 x—4
a) lim > +—
=L x"=5x+4 3(x”-3x+2)




6) lim S
x>0 (sin x)”
3). Ilycthb f(x), g(x) - HEMPEPHIBHEI B TOUKE x, . JlOKa3aTh, 910 f(x)- g(x) -
HENPEPBIBHA B TOUKE X, .

4). C momomipio “&—3J 7 — pacCyXICHUH TOKAa3aTh HEMPEPHIBHOCTH (DYHKITHH
Jx .

5). Haiitu nmpousBoubie (hyHKITAN
a) y = arccos(sin” x) 6) y=x“",

2. IIpomexyTouHAasi aTTECTALIUSA
Bonpocsl k 3x3ameny (3umHss ceccusi, 1 Kypc)

1. MuoxectBa. Onepaiiui HaJl MHOKECTBaMHU. J[€KapTOBO MPOU3BEIICHHUE.
OroOpaxenne, (yHkusa, oOpaTHas (yHKIHS. OKBUBAJICHTHOCTH MHOXECTB.
CueTHbIe MHOXKECTBA, UX CBOMCTBA. CUYETHOCTh MHOXKECTBA PALIMOHAIIHBIX YUCEI.
Hecuetnocts wmHOkecTBa Touek wHTepBajga (0,1). MHOXecTBO MOMIHOCTH
koHTuHyyMa. Teopema Kanrtopa-bepumreiina (6e€3 mokasarenbcTsa). MomHOCTb
MHOECTBA BCEX MOIMHOKECTB HETTYCTOrO MHOXeCTBA (6€3 T0Ka3aTeNbhCTBA).

2. BeliecTBeHHbIC YHCIIA, JECATUYHAS 3alUCh BEIIECTBEHHOTO YMCIA,
OCHOBHBIE CBOMCTBA BEIICCTBEHHbIX uMCENl. AKcHOMAa ApxXuUMeNa, CBOMNCTBO
HEMPEPHIBHOCTH.

3. BepxHue U HUKHHUE TPAHU YHUCIIOBBIX MHOXECTB, UX XaPaKTCPUCTUUECKUE
cBoiictTBa. Teopema O CymIecTBOBaHMM TOYHOW BepxHEH (HWKHEHW) TpaHH y
OTPAaHWUYCHHOTO CBEpPXy (CHM3Y) UHCIOBOTO MHOXecTBA. OrpaHWUYEHHBIC
0TOOpaXEHUA, BEPXHUE U HUKHUE TPAHU OTOOPaXKEHUA.

4. TlonaTtne pacCTOSHUA, METPHUUECKOE TMPOCTPAHCTBO. BekTtopHOE
MPOCTPAHCTBO; HOPMA, HOPMUPOBAHHOE MPOCTPAHCTBO. 3aMKHYTBIH, OTKPBITHIN
iap B METPUUYECKOM MPOCTPAHCTBE, MMPUMEPHI.

5. llonarue npenena MoCIeNOBATENIbHOCTH B METPUUECKOM MPOCTPAHCTBE.
dyHaaMeHTabHAs NOCIEI0BATEIBHOCTD, MOJTHOE METPUUYECKOE MPOCTPAHCTRO.

6. Ilpenen 4mcioBOM MOCAEAOBATEIBHOCTH, TEOPEMA O EIMHCTBEHHOCTH
MpejeNia YKUCIOBOM MOCHEN0BATEIbHOCTH. bBeCKOHEUHO Majible, OECKOHEUHO
OOMBIIAE  TIOCJICIOBATEILHOCTH, WX CBOWCTBA. ApudMeTnueckue CBOWCTBA
CXOJIAIIUXCA MOCAEOBATEIbHOCTEH.

7. IlpenenpHbIi MEPEXOa B HEPABEHCTBAX. lTeopemMa O CYIIECTBOBAHUHA
npejeia y OrpaHMueHHONM MOHOTOHHOM MocaeaoBaTeapHocTr. Yncno “e”.

8. Teopema bonbiano - Beliepmirpacca 0 CyIIECTBOBAHHHM YaCTHYHOTO
npeaena y OrpaHuYECHHONW YHMCIOBOW TMOCIEA0BATEIbHOCTH. BEpXHUA W HUKHUH
npeaensl. Kpurepunit Komm ¢xoaumMocTi mOCIeA0BaTEIbHOCTH.

9. Ilpenen pynknmm B Touke mo I'eiine u mo Ko, SKBUBAJICHTHOCTH 3THX
onpenencanii. OMHOCTOPOHHKUE TIPEACIHI B TOUKe. ApudmMernueckue omnepariu
HaJl QYHKITAAMHA, UMEIOTIIAMHY TIPEIIET.

10. Kputepwuit Komm cymectBoBanus npeaena GyHKIMU B TOUKE.



11. 3ameuaTenbHbIe TPEACIBI.

12. beckoneuno majbie U 6eCKOHEUHO O0bIre (DYHKIIUHA, TEOPEMBI O HUX.
CpaBHeHHE OECKOHEYHO MaTbIX (PyHKIHA. OKBUBAJICHTHBIE OCCKOHEUHO MAaJIbie
dhyHKIINN.

13. Teopema o npeselne CoXHOMN (QyHKITHH.

14. HenpepsiBHOCTE (pyHKIMH B TOUKE. OTHOCTOPOHHSS HEMPEPHIBHOCTD.
Apudmernueckne omnepanud HajA HENPEPHIBHBIME  (pyHKIusMu. CBoiicTBa
YCTOWYMBOCTH 3HAKa HEMPEPHIBHOW B Touke (yHKIuu. CBOWCTBO JIOKAITBHOW
OTPAaHUYCHHOCTH HEMPEPHIBHOW (GyHKIMKA . HenpephiBHOCTH 3eMEHTapHBIX
(hyHKIHH.

15. Toukn paspsiBa (pyHkmu W wx kinaccudukamms. Teopema O ToUKax
pa3psiBa MOHOTOHHOM Ha OTPe3ke QyHKITHH.

16. TlepBas teopema Komm (0 mpoxoxxaeHun (yHKIAWA Ye€pe3 HOJNb TMPH
CMEHE 3HAKOB).

17. Bropas Teopema Komm (0 mpoMe:KyTOYHOM 3HAUCHHWH HETPEPHIBHON
dbyHKIINN).

18. Tlepsas Teopema Betiepmrpacca (00 orpaHMUE€HHOCTH HETIPEPHIBHOW Ha
oTpeske QyHKITHHN).

19. Bropas Teopema Beliepmrpacca (0 HOCTHXKCHUU BEpXHEH M HWKHEH
rpPaHU HETIPEPHIBHON Ha OTpe3Ke (hyHKIHEH).

20 PaBHomepHas HenpepbiBHOCTH. Teopema KanTopa 0 paBHOMEpPHOMH
HEMPEPHIBHOCTH (DYHKIIAW, HEMPEPHIBHON HAa OTPE3KE.

21. CpoiicTBa OTKPBITHIX M 3aAMKHYTBIX MHOKECTB. KoMMakT.

22. Jlemma bopens 0 KOHEUHOM TIOKPBITHH KOMITAKTA OTKPBHITHIMHU
MHOYECTBAMH. JKBUBAJICHTHOCTD JIBYX OTIPECIICHHA KOMITAKTA.

23. Teopema 0 paBHOMEPHON HEMPEPHIBHOCTH (DYHKIIUH, HETIPECPHIBHOW Ha
komrakte (06o0mmenue Teopemsr Kantopa).

24. TlpowsBoaHasd, €€ TreoMeTpuUuYeckuid  cMmbicia. OTHOCTOPOHHHUE
npou3BoaHble. HempepbiBHOCT,  yHKIMM, muddepeHmpyeMoii B TOUKE.
[Tpow3BoHAS CYyMMBI, TPOU3BEACHUSA U YACTHOTO IBYX (DYHKITHH.

25. Ilpom3BomHas ciaoxkHOM ® oOparHoi ¢yHkmui. IIpomsBogHBIC
aneMeHTapubiX  ¢GyHkimid.  Juddepenmmporanne  GyHKIMH,  3aaHHOMN
MapamMeTPUUICCKH.

26. [TponsBoaHbIC BHICIIUX MOPAAKOB. Dopmyina JlelOuuia.

27. Iuddepenmman GyHKIMNA, TEOMETPUUECCKUN CMBICT muddepenmarna.
[lpaBuna Berumcnenns muddepennuana. HMHBapraHTHOCT, (POPMBI  TIEPBOTO
maddepentmana. luddepenmanst BRICIIAX TOPSIKOB.

28. Jlemma JlapOy o BO3pacTanuu v yObIBAaHWH (DYHKIIHHA B TOUKE.

29. Teopema depma 0 JIOKAITBHOM SKCTpeMyMe (PyHKITHH.

30. Teopema Posuist 0 HyJie TPOU3BOIHOM.

31. Teopema Jlarpanxka (popmynia KOHEUHBIX TpupamieHuii). Teopema o
TOUYKaX pa3phiBa MPOU3BOJIHON HA MHTEpBaJe (0€3 J0KA3aTEIbCTBRA).

32. Teopema Komm (0600mmenHas hopMysia KOHEUHBIX PUPAIICHHN ).

33. IlepBoe u BTOpOE npasujio Jlonurajs.
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Bropoii cemecTp

1. Texyuuii KOHTPOJIb yCIEBAEMOCTH

ConepxaHue cCaMOCTOSITEILHON PadoThI

Pemenne 3amau Ha mpumenenue dopmyn Teimopa u MakitopeHa.
UccnenoBanue rpadmkoB (PyHKITHH U OTHICKAHUE SKCTPEMAJTbHBIX 3HAUCHHH.
HNHTerpupoBanre pa3IudHbIX KIacCOB (DYHKITHH.

BriuncrieHne onpeneseHHbIX HHTErPAJIOB; PEIICHHUE 3a/1a4 HA TPUMEHEHUE
OMPEeICIICHHBIX UHTErPAJIOB.

Hccnenoanne HECOOCTBEHHBIX MHTEIPAJIOB HA CXOJUMOCTb.

Pemrenwne 3amau mo Teopunt (PyHKITHOHATBHBIX PATIOB (0071aCTh CXOAUMOCTH
(byHKIIMOHABHOTO PAJIa;, PABHOMEPHASI CXOAMMOCTD;, CTCTICHHBIS PSI/IBI ).
@opmMbl NPoBEIEHUSI CAMOCTOSITE/ILHOH PadoOTHI:

- TOMAITHAE 3aAaHus (M3yUCHUE JTUTEPATYPHI TI0 TEMaM, PEIICHUE IPUMEPOB 1

3amay);

- HanucaHue pedeparos;

- IOJATOTOBKA K KOHTPOJIBHBIM paboTam.

@ opMbI KOHTPOJISI CAMOCTOATEILHONH PpadoThI:
- MPOBEPKA U coOECeIOBAHUE TIO PE3yIbTaTaM BBITIOJTHEHUS JOMAITHUX PaboT;
- MPOBEJICHUE W IPOBEPKA KOHTPOJBHBIX PadoT;
- obcyxaeHue pedeparos.

TunoBbie BApUAHTHI PyOesKHBIX KOHTPOJIbHBIX padoT
Bapuanm 1.
1). Ionp3ysce paznoxennem mo ¢opmyse Maknopena, HaliTH

hm l _ (Cos3x)sinx

x—>0 X

2). Moctponts rpaduk QyHKIMHH y =vx> +x+1+vx* —x+1.

. dx
3). Haiitu [:IHm.

2
4). Haittu 1 = Icf)s al
sin4x
5). BeiecTu pexyppeHTHYIO (hOpMYITy [l BBIUKACICHUS HHTErpajia
L= dx (n>2).
cos” x
Bapuanm 2.
1). Beravicniuth WHTETPAITHI
2 1
dx
a) | — 0) |x-arcigxdx.
'! xvx® -1 '!
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2). C momMomnIpio OnpeeIeHHOT0 HHTETPaIa HAWTH TIpeaesT



11m—1/1+ +1/1+ +o A = )
n—o n

3). HaiiTu tutomanp Gurypsl, 3aKIIOUeHHON MKy mapabojaMu y =4x°, y = %
U IIPAMON y =2.

4). Hatitn jyimnay nuaun y(x) = I\/ cos2tdt, 0<x< %
0

X
5). UccnenoBars CXOAMMOCTh HHTETPAJIA Iﬁ
X" +X

Bapuanm 3.
1). I/IccneJ:[OBaTb HA CXOJAUMOCTH PSIBL:

2) Z (n+1j )2357 -(2n+1) C)incgoﬁ

n 72-5-8-...-(3n—-1) — T +5
2). OnpeaenuTh 06J1aCTh CXOMUMOCTH (PYHKITMOHAIBHOTO PsIa Z 1[2 X J .
~n+1\2x+

. N COS 11X
3). Haiitu 061acTh cX0AUMOCTH paaa » | . UccnenoBarh Ha aOCOMIOTHYIO
n=1 HNH
CXOJIAMOCTb.
4). Jloka3zaTb paBHOMEPHYIO CXOANMOCTD Psiaa Z—z 0<x <40,

al+n

5). Hanmcats pa3noxeHue B CTEMEHHOMN P OTHOCUTEIHHO X (PYHKITHH
X

(1-x)1-x>)
3. IIpomexkyTouHasi aTTecTalus

Bonpocsl k 3x3ameny (JeTHss ceccusi, 1 Kypc)

1. ®opmynsr Tetinopa n Makiopena ¢ octaTouHbiM ujieHOM B hopme [leano.

2. ®opmyna Teitnopa ¢ octaTounbiM ujieHoM B hopme Jlarpanka.

3. Paznmoxxenue snemMeHTapHbIX yHKIHH 110 ¢hopmyiie MakinopeHa.

4. HeoOx0oauMoe U TpU AOCTAaTOYHBIX YCIOBUA JIOKAJTLHOTO SKCTPEMYyMA.

5. Bemyxknocte Ttpadmka ¢yHKIUA. J[OCTaTOYHOE YCIOBUE BBIMYKIOCTH
rpaduka GyHKIHH.

6. HeoOxoaumoe 1 TpH TOCTAaTOYHBIX YCIOBUS TOUKH Meperunoa.

7. AcmmmTotel Tpaduka dyskmuu. HeoOxommmoe W 10CTaTOYHOE YCIOBHE
CYIIECTBOBAHUS HAKJIOHHON aCHUMMTOTHI.

8. IlepBooOpa3zHas u HeompeaeneHHbIH HHTErpas. (OCHOBHBIE CBOMCTBA
HEOMPEACTICHHOTO MHTErpajia. 3aMEHa TMEPEMEHHOW B HEOMPEIEIECHHOM
uHTerpaie. opmysa HHTErPUPOBAHKS IO YACTSIM.

9. Onpenenennsiii uHterpan Pumana. Heuwnterpupyemocts mno Pumany
HEOTPAHUUYCHHOM HA OTpe3ke (HyHKIMA. BepxHsa ¥ HIKHASI HHTETPATBHBIC CyMMBI
HapOy, ux cpoiictBo. OcHoBHasA emma J[apOy.



10. HeoOGxoaumbie W TOCTATOYHBIE YCIOBUSA WHTETPUPYEMOCTH (DYHKITUH TIO
Pumany. Teopema 00 wmHTerpMpyemoctd HempepbiBHOW (yHkmmu. Teopema 00
WHTErPUPYEMOCTH MOHOTOHHON (DyHKITHH.

11. CpoiicTBa onpeaeICHHOTO HHTErpaa.

12. OueHkn ONpEACICHHBIX MHTErPAJIOB, HWHTETPUPOBAHUE HEPABECHCTBA.
[lepBas ¢opmyna cpeaHETO 3HAUCHHUA.

13. UnTerpan ¢ nepeMeHHbIM BEpXHUM TipeaenioM. [Iporn3BoaHas uHTerpaia no
NMEpEMEHHOMY BepxHemy npeneny. ®opmyna Herotona-JleliOnuma. 3ameHa
MEPEMEHHOM MOJ] 3HAKOM OMPEACICHHOTO uHTerpaia. [IpaBuino mHTErpupoBaHus
0 YaCTAM Jis ONPEICTCHHOTO HHTETpaja.

14. Ocrarounsiii wiieHn hopmyitel Telimopa B UHTETpaIbHON (hopMme.

15. HepasenctBo KOHra, HepaBeHncTBa ['enbaepa 1 MUHKOBCKOTO JUisi CYMM U
WHTETPaJIOB.

16. MWurerpan Cruntbeca. HeoOxoaumoe ©  J0OCTaTOUYHOE  YCJIOBHE
uHTerpupyemoctr ¢ynknunu no Ctuntbecy. OyHKIMA OTPAaHUUCHHONW BapHAIHU.
CaoiicTBa nnrerpana CTunrbeca.

17. IlpunoxeHusa onpeaeieHHOTO HHTErpaa;

- BBIUMCJICHUE TUIOLIAAECH. KPUBOJIMHEHHON Tpaneluu, KPUBOJIMHEUHOU
Tpamneuuu, KOrja BEpXHsd rpaHulla 33/1aHa B MapaMEeTPUUECKOM BUJE; TUIOIIA/b B
MOJIAPHBIX KOOPAMHATAX;

- JUIMHA AYTW KPWBOMW, JJIMHA IyTW KPUBOM, KOTJAa KpHWBas 3aJaHa B
MapaMeTPUUYECKOM BU/JIE; JUTMHA YT KPUBOH, B IOJIIPHBIX KOOPAWHATAX.

18. HecobcTBeHHbIE MHTETpajibl NepBoro u Broporo poaa. Kpurepuii Komm
CXOJIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB. AOCOIOTHASA U YCJIOBHAS CXOAUMOCTh
HECOOCTBEHHBIX UHTETPAJIOB.

19. TlpusHaku cXOIUMOCTH HECOOCTBEHHBIX MHTErpajoB (OOIMIMIA W YaCTHBIN
MPU3HAKW CpaBHEHWA, mpu3Hak Alens-/lupuxiie). 3aMeHa TEPEeMEHHOW TIOJ
3HAKOM HECOOCTBEHHOI'0 MHTErpaia, MHTErPUPOBAHKE MO YACTIM HECOOCTBEHHOTO
UHTErpaa.

20. I'nmaBHO€ 3HAaYE€HHWE HECOOCTBEHHOro WHTErpajia. HHTErpupyemMocTthb
dbynakmm o Ko,

21. UucnoBoil psan, CXOAUMOCTh M PACXOAUMOCTh. [ apMOHMUYECKUN PAI.
Heobxomumoe ycrmoBHe CXOAMMOCTH psAna. ApudmMeTnueckue ACUCTBUA CO
cxongimumucs psaaamu. Kputepuit Ko cxoauMocTi UHCIOBOTO pAfa.

22. TlpusHaku cpaBHEHUA 4YUCIOBbIX psaaoB. [Ipusznaku Jlamambepa u Komm
CXOJIUMOCTH pAJa.

23. AOcoy0THAad W YCJIOBHAs CXOAUMOCTh pAna. llepemecTutenbHblA 3aKOH
JUia a0COMOTHO cXofsmierocss psana (6e3 mokazartenberBa). [Ipusnak JlehiGauma
CXOOUMOCTH  3Hakouepedytomerocs  psaga.  [lpuwsmak  Jlmpuxme  (06e3
nokasarenabcTsa). [Ipu3nak Adens.

24, OyHKIMOHAJIbHBIE TMOCIAEAOBATEABHOCTH MW panbl. [loToueunas wu
PaBHOMEPHAs CXOJIMMOCTb MOCJICI0BATEIBHOCTEN U PAIOB.

25. Kputepuii Ko paBHOMEPHOM CXOAMMOCTH MOCIEA0BATENBHOCTH U PAAA.
Heobxonumoe  ycioBHe€  paBHOMEPHOW  CXOAUMOCTH — Psja. [Ipu3nak
Beiiepmrpacca paBHOMEpPHO# CXOAUMOCTH (PYHKITHOHATBHOTO Psija.



26. Teopema 0 HEMPEPHIBHOCTH CyMMBI (TIPEACTBHON (PyHKIMH) paBHOMEPHO
cxoasmerocs psaa (pyHKIMOHATBEHOM MOCIE0BATEIBHOCTH).

27. Teopema 00 UWHTETPUPYEMOCTH CYMMBI (TIpEAEIbHOW  (DYHKIIAN)
PaBHOMEPHO CXOJIAIETOCS Ha OTpE3KE psana (byHKIIMOHATHHOM
MOCTIEAOBATEIILHOCTH).

28. Teopema o muddepennmpyeMoctd CyMMmbl (TIpeAeTbHONW (DYHKITAHN)
CXOJATIETOCS HAa OTPe3Ke pana (QyHKIMOHATLHOM MOCIEA0BATEIIEHOCTH).

29. Crenennbie psagsl. Ileppas Teopema Alens. Paguyc u  uHTEpBai
CXOJUMOCTH CTETICHHOTO psifa. TeopemMa O paguyce CXOAUMOCTH CTEIEHHOTO
psana. opMyJTel ISl BRIYUCIICHUS Pajryca CXOIUMOCTH CTENIEHHOTO PA/Ia.

30. Bropas teopema Abens.

31. ®dynkus, aHaTATAYECKAas B TOYKE. ENWHCTBEHHOCTHh MPEACTABICHUS
AHAINTHYECKONW B TOYKE (DYHKIIMHM CTETICHHBIM PAAOM. TeopeMa O TOUYJICHHOM
i depeHITMpoBaHNN U HHTETPUPOBAHUH CTCTICHHOTO Ps/a.

32. Panel Tebinopa m Maknopena. HeoOxonuMoe M JOCTaTOUYHOE YCJIOBUE
pas3nokuMoCTH  (PYHKIIMA B cremeHHOW  psana.  [lpumep  GeckoHeUdHO
maddepenupyeMor GyHKIMK, HE SBIAIONMICHCS aHATMTHYECKOW. PasznoxeHue B
psan MaksopeHa HEKOTOPBIX dJIEMEHTAPHBIX (DYyHKITHH.

Tperuii cemectp

1. Texyuuii KOHTPOJIb yCIIEBAEMOCTH

ConepxaHue caMOCTOSITEILHOH PadoThI

1. Beraucnenre moBTOPHBIX U ABOWHBIX TIPEIEIIOB.

2. Uccnenoanue hyHKITHI MHOTHX TTEPEMEHHBIX HA HEMTPEPHIBHOCTS.
JnddepentmmpoBanne GyHKITHH HECKOTBKAX IEPEMEHHBIX.

3. Pemenue 3ama4 Ha ricniob3oBanue Gpopmyinsl Teimopa mis GyHKmia
HECKOJIBKHAX TIEPEMEHHBIX.

4. HaxokieHre SKcTpeMyMOB (hDyHKITHIH HECKOJBKHUX MEPEMEHHBIX (0€3yCIIOBHOTO
U YCJIOBHOTO).

5. Pemenune 3a1a4 Ha 3aMEHY IEPEMEHHBIX.

6. BoramnciieHne KpaTHBIX HHTETPAJIOB.

@opMbl IPOBEIEHUSI CAMOCTOSITE/ILHOH PadoOThI:

- TOMAITHKE 3aAaHus (M3yUCHUE JTUTEPATYPHI TIO TEMaM, PEIICHNE IPUMEPOB 1
3amay);

- Hanucanue pedeparos;

- MOJIFOTOBKA KYPCOBBIX PadoT;

- IOJATOTOBKA K KOHTPOJIBHBIM paboTam;

- IOJTOTOBKA K 9K3aMEHY .

@ opMbI KOHTPOJISI CAMOCTOSITEILHOMH PadoThI:

- MPOBEPKA U coOECEIOBAHUE TIO PE3yJIbTaTaM BBITIOJTHEHUS JOMAITHAX PaboT;
- MPOBEJICHUE W POBEPKA KOHTPOJBHBIX PadoT;

- oOcyxaenue pedeparos;

- MPOBEPKA M 00CYKICHUE KYPCOBBIX PAbOT;

- IPUEM DK3aMEHOB.



TunoBbie KOHTPOJILHbIE PA0OTHI

Bapuanm 1.
1). Haiitr lim lirr;u(x,y) 51 lirr; limu(x,y), ecnma u(x,y)=log (x+y), a=1, h=0.
y—=b x—>a

x—>a y—>

_l’_
2). Ilokazats, uTo mpu x — 0,y — 0 QyHKIHA z = X7V MOXKeT CTpeMHUTBCS K
X—y
mooomy npeaeny. [Ipu kakoM NpuOAMKEHUHM TOUKHU (x,y) K TOUKe (0,0) limz =3,

limz=2, limz=1, imz=-2?
3). Haiitu dz,ecnu z= f(u,v), A€ u=In(x>—-y*), v=xy’.

4). Beruucnuats opuOmmKkeHao (1,02)° -(2,03)°.
p

o) X
5). Haliti yron mMexxay rpagueHtaMu QyHKOMH —f =————— B TOUKax

X’ +y 4z

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

6). Haiiti mpousBoaHyto pyHkmmn f = zy’z’ B Touke M(3:2;1) o
HampasJeHUIO BekTopa MN , rae N(7:5:1).

Bapuanm 2.

1). loka3arp, 4TO €CM YPaBHCHUEM f(x —az,y—bz)=0,Tae f(u,v)-
maddepentmpyemast GyHKIUA, a,b - TOCTOSHHBIE, OTPEACISICTCS
muddepenupyemas GyHKIUS z(x, y), TO OHA YIOBJICTBOPSCT YPaBHCHHIO

oz oz
a-—+b-—=1.
ox oy
2). [IpeobOpazoBarb ypaBHEHHUE, BBOAS HOBBHIC HE3ABUCUMBIC TICPEMCHHBIE 1,V

oz 0z X
X-—+y-—==, u=2x-z°, v=-2
ox oy z z
3). Haiiti ycrmoBHBIN SKCTpeMyM QYHKIIUH u = x° — y° OTHOCHTEIBHO
YPaBHECHHUSA CBS3H 2x—y—3=0.
4). I3MeHuTh MOPSAA0K HHTETPUPOBAHHUS B TTIOBTOPHOM HHTETpasie
0 2
Ja
-1

[ /.
s

2. ITpomexyTouHAasi aTTECTALIUS

Bonpocsl k 3x3aMeHy (3UMHSsI ceccHsl, 2 Kypc)

1. llpenen mocienoBaTeNbHOCTH TOYEK mpocTpaHcTBa R”. Jlemma o
CXOAUMOCTH MOCJIEA0BATEIIBHOCTA TOUEK B MPOCTPAHCTBE R”. OyHIAMEHTAIbHAA
MOC/ICIOBATENbHOCTh  TOouek B R”.  Jlemma o  {yHAaMEHTAIBHON
nocaenosarenbHocTH. Kpurepuii Komm ¢xoaumMocTd nocineaoBareibHOCTA TOUEK
npocTpancTBa R”. Teopema bonmpuano — Beepmrpacca.

2. Ilpenen ¢yHKIME n nepeMeHHBIX B Touke mo leine m mo Komm;
SKBUBAJICHTHOCTh OJTHUX ONpeaeiacHuid. ApudMeTHdecKkne Ornepardd  Hajl
dbyHKIAAMY, IMEIOTITMME Tipeies. beckoneuHo Masbie (PYHKITAN N TIEPEMEHHBIX .



3. Kpurepuit Komm cymectBoBanus npeaenia GyHKIHA N IEPEMEHHBIX B TOUKE.

4. IToBTOpHBIC Mpeaenbl. Teopema o CyIeCTBOBAaHUHM TOBTOPHOIO TIPEea .

5 HempepoiBHOCTE  (DYHKIIMM ~ HECKOJIBKAX  TMEPEMEHHBIX B TOYKE.
Apudmernueckue omepanuyd HaJA HETPEPHIBHBIMYU (QyHKIMAMH. HempepbhIBHOCTH
cnoxHoi ¢yHknmu. Teopema 00 yCTOHUMBOCTH 3HAaKa HEMPEPHIBHOH B TOUKE
¢dbynkmuu. TeopemMa O NPOXOXKACHHH HENPEPHIBHOW (DYHKIIUH uepe3 Jroboe
MTPOMEKYTOUHOE 3HAUCHUE.

6. Ilepsas Teopema BeitepmTtpacca (00 orpanudueHHOCTH (DyHKIIHH,
HETMPEPHIBHON HA KOMTIAKTE).

7. Bropas teopema Beiiepmrpacca (0 TOCTHXEHUHM HEMPEPHIBHON HA KOMIIAKTE
(hyHKIIMEH CBOWX TOYHBIX TPAaHEH).

8. PaBHOMepHas HEMPEPHIBHOCTH (DYHKITMMA HECKOJIBKUX MEPEMEHHBIX. Teopema
Kanrtopa o paBHOMEPHO HEPEPHIBHOCTH (DYHKITMH, HETPEPHIBHOW HA KOMITAKTE.

9.Yactapie mpomsBoanbie, JuddepeHmmpyeMocts (YHKIHA HECKOIbKHX
NMEPEeMEHHBIX.  [eopeMa O  CYIIECTBOBAHWM  YAaCTHBIX  MPOU3BOTHBIX
macdepenupyemoii B Touke ¢dynkimu. HenpepeisHoCTh muddepeHupyeMoii B
touke ¢pyHknuu. Jlocratounoe yciaosue auddpepeHIupyeMocTr (PyHKITHH B TOUKE.
Juddepentman GyHKITMH HECKOIBKUAX TIEPEMECHHBIX.

10. Indpdepennmporanue cioxuoit Gpyakmuu. OaHOpPOAHBIE (DYHKIIUHA CTCTICHH
p. Teopema Diinmepa 00 omHOpoaHBIX GyHKIMAX. WHBapWaHTHOCTH (HOPMBI
nepsoro auddepennmana. [Iponssoanas mo vanpasnennto. ['paguent. Teopema o
MPOU3BOAHON (PYHKITMH 1O HAITPABJICHUIO TPATUCHTA.

11. YacTHBIE MPON3BOIHBIC BHICIIMX MOPSAKOB. TeopeMa 0 paBEHCTBE YaCTHHIX
MPOU3BOAHBIX ABaXAbl auddepeniupyemMoid B Ttouke (yHkuu. JloctaTounoe
yCJIIOBHE PABEHCTBA CMEMIAHHBIX TPOW3ZBOMHBIX (Ciyuadh (YyHKIIMKA —ABYX
MEPEMEHHBIX W cliydaid (yHKIHH n mepeMeHHbIX). Juddepenimansl BhICIIHX
MOPSIKOB,

12. ®opmyna Tetimopa ¢ octarouHbIM wieHOM B opme Jlarpamka. ®opmyiia
Teitnopa ¢ octatounsim wieHoM B hopme [leano (6€3 qokazaTenbcTBa).

13. Tlonsatue nokanmpHOro 3KcTpeMyma. HeoOxoammoe yCJIOBHE JIOKAJIbHOIO
AKCTPEMYMa.

14. JloctaTouHO€E YCIIOBHE JTOKAIBHOTO SKCTPEMYMA.

15.Ilonsatue ycrnoBHOTO J3KcTpemyma. Meron wmHoxutened Jlarpanixa,
HEOOXOAMMOE YCIIOBHE YCIOBHOTO SKCTPEMYyMa.

16. JloctaTouHbI€ YCIOBUA YCIOBHOTO SKCTPEMYMA.

17. KacarenpHas II0CKOCTh, HOPMaJIbHBIN BEKTOP.

18 IlonsaTne ¢dyHKIMA, 3a1aHHON HESBHO. Teopema O HEIBHOW (DyHKIWW IS
cllydasi a) OJIHOTO YPaBHEHHUSA C JBYMsI TIEPEMEHHBIMHU, 0) OAHOTO YPaBHEHHUS C
(n+1) mepeMeHHOH.

19. HesaBable ¢GyHKIEM, OMpeACasEMble CUCTEMOW  (PYHKIIMOHATLHBIX
ypaBHeHu#. TeopemMa O CyIIECTBOBAHWHM HESBHBIX (DYHKITUH, OMPEICIAEMBIX
CHCTEMOM ypaBHeHHUH (0€3 MOKa3aTeNbcTBA), BHIYMCIICHHE YACTHBIX TTPOU3BOIHBIX
(byHKIMNA, HEABHO OMPEASIAEMBIX TOCPEACTBOM CHCTEMBI (DYHKITMOHATBHBIX
YPaBHECHUN.



20.3ameHa TEPEMEHHBIX JUIS HEABHO 3aJaHHBIX (YHKIWW. Ciydail OaHOM
HE3aBUCUMOW TepeMeHHOW ( (a) Tmepexoj TOJAbKO K HOBOW mepeMeHHo, (0)
nepexoq K HOBOW TIEPEMEHHOW W HOBOW (DyHKIWM), CIydail HECKOIbKHAX
nepeMeHHbIx ( (a) mepexoa TOMBKO K HOBBIM HE3aBHCHMBIM TEPEMEHHBIM, (0)
MePEX0] K HOBBIM TMEPEMEHHBIM U HOBOM (DYHKITHH).

21.CoOcTBeHHBIC HWHTETpajibl, 3aBHUCAIIME OT Mapamerpa. Teopema o
HEMPEPHIBHOCTH HWHTETpajia Mo TapaMmeTpy. Teopema o muddepeHnmpoBaHun
WHTErpaja no napamerpy (mpaswio Jleibauia).

22. JlBoitHoil wuHTerpan. Teopema 00 HMHTErPUPYEMOCTH HEMPEPHIBHOM
dbyaknmr  aByX mepeMeHHbIXx (0e3 mokazarenbcTBa). CBOWCTBA  ABOWHOTO
HHTErpana. TeopemMa o CpeHeM.

23. TlpuwBenenwe nBOWHOTO WHTETpaja K TmOBTOpHOMY ( (@) cayuai
PAMOYTOJIbHON oOmactw;, (6) ciydait obmactu Oojee obmiero Buma). JBoiHOM
UHTErpaJl B MOJISIPHBIX KOOPAUHATAX.

24. 3aMeHa MEPEMEHHBIX B ABOMHOM UHTETpasie.

25 I'eomeTpuiecKkue TPWIOKECHHUS  JTBOWHBIX  WHTETPAJIOB  (BBIYHMCIICHHE
TUIOMIA/ICH ; BRIUMCICHHUE 00BEMOB, BRIYUCIICHHE TIIOMIAICH TOBEPXHOCTEH ).

26. Tpotinoit wmaTerpan. Ilepexonq « moBTOpHOMY HWHTerpaimy  (0e3
JIOKA3aTeIbCTBA). 3aMEHA MEePEMEHHBIX (0€3 M0Ka3aTeNbhCTBA); MMIHHAPHICCKAs 1
chepryeckast CHCTEMBI KOOPIHUHAT.

27. KpuBonuHeHbIH nHTErpa 1-ro poaa; ero CBOMCTBa.

28. KpuBosMHENRHBIN UHTErpal 2-ro poAa; €ro CBOMCTBRA.

29. ®opmyna ['puna. BeiuuciaeHune miomaaeit ¢ MOMOINBIO KPUBOJIUHEHHBIX
WHTETPaJIOB.

30. He3aBUCMMOCTh KPUBOJIMHEHHOTO MHTErpaia OT MyTH UHTETPUPOBAHUA.

31. IloBepxHOCTHBINM MHTETpai 1-ro poaa.

32. IloBepxXHOCTHBIH MHTETpaj 2-r0 poaa.

33. Teopema ["aycca-Octporpaackoro (0e3 moKka3aTenbCcTBa).

34. OproroHajbHas TpUroHoMeTpudeckas cucrema. Psag @ypbe aia abconroTHO
uHTerpupyeMoil Ha [-7,7| QyHkumu; psag Oypbe mid 4YeTHOM M HEUYETHOM
¢dbynaknum. Pang @ypee B ciaydae Mpou3BOIBHOTO HHATEPBAJIA.

35. Cxommmocth psga Dypse i KycouHo-rmanko ¢yHkiun  (0e3
JIOKA3aTeIbCTBA).

36. Hepasenctso beccens.

37. Ilpuznak /lunu (6€3 moKa3aTeNnbCTBA).

38.Cxomumocth psaoB Dypbe it (PyHKIHH, yAOBICTBOPSIOMNX Y CIOBHIO
['enbaepa.

39 IlpubnmvxkeHne  HENMPEPHIBHBIX  (PYHKIMI  TPUTOHOMETPUUYCCKUMH U
are0panyecKMMU MHOTOUJICHAMH.,

40 MuaumanpHOe CcBOMCTBO Ko3ddummenToB dypre. Papencro IlapceBais.
[Tounennoe auddepeHmpoBane u UHTETPUPOBaHKE PsAIoB Dyphe.

Ba[!I/IaHT [gacquHO-r[gag[)nqecxoﬁ PA0OThI

(B paMKax caMOCTOATENbHON paboThI)




1. Haiiti npenensl ciieayromux (PyHKITHH:

li x%+3x-2 5) li x%+5x—4 li Vx+6-3
a) limye—3—— 0 limy,y—5=— B)limy === 1)
li Vx-1
Moo

. 1 1 . arcsin 4x . 1
n) limy,(——=—) e)limy,o——— x)lim, (1 + 7x)x

x-1  x2-1 e2¥—1
3x-2

3) limes (3+222)  wlime (VI F2—Vx—=3) 1) lim, o=

X— X
1

2. Haittu omHocTopoHHue npeaenbl pyakuun [ (x) = —s

npu
x— 3

¥ n300pa3uTh 3CKK3 rpaduka 3Toi (PyHKIIMKA B OKPECTHOCTH TOUYKH X = 3 .

3. Jlanbl OeckoHeuHo Manble pyHkima  a(x) = 5x% + 2x° wu

B(x) = 3x% + 2x3 npu x > 0. OnpeaenuTs NOPAAOK MATOCTH OJHOM
(yHKITMH OTHOCHTEHHO APYTOA.

4. Haiiti TOUKH pa3pbiBa CICTYIONHX (PYHKITUH 1 H300pa3uTh SCKU3HI
rpadukoB >TUX (PyHKIHI B OKPECTHOCTH TOUEK Pa3phIBa;

) f) =2 6 f)=—— Bf) =" fe) =

x%+3x g7=1—2 x(x+4) 2%X—8
) . x+1 x<0
n f(x) == e) f(x) =— K) f(x) =4sinx, 0<x<m
ex+6 3x+2+1 2, X>T
ctgx,x <0 in2 1
9 f0={T0 wrw =t 0@ = areg

TeMbl KYPCOBBIX PA0OT

1. WNuTterpupoBanre qpoOHO-paIMOHANTBHBIX (DYHKITHAH.

2. WHTerpupoBanvie nppanuoHaIbHBIX (PYHKITHIA.

3. ®opmyna Tetinopa (cimydait 0JHOW W HECKOJBKUX TTEPEMEHHBIX ).

4, UucnoBbie pAdbL.

5. OyHKIMOHAJIBHBIE PAIBI.

6. CreneHHbIE PSIbI.

7. Huddepenmman QyHKIMM  HECKOJBKMX  TEPEMEHHBIX W €r0
WCIOIb30BAaHUE B MPUOIUKEHHBIX BHIUUCIICHUSX.

8. JIBOWHBIE HHTETPAIBI.

9 ['eomeTpuueckue NPUIOKEHUA IBOMHOTO UHTErpaia.

10.  OnpenenieHHbIH UHTETPAI.

11. T'eomerpuueckue NpUIOKEHUS ONPEICTICHHOTO HHTErpaa.
12.  3ameHa nepeMEHHbIX.




13.  Oxcrpemym pyHkImn ( O€3yCIOBHBIH ).
14.  YcnoBubli S3kcTpeMyM (HyHKITHH.

15. HecoOcTBeHHBIEC HHTETPAJIBI.

16. IlocrmemnoBaTeabHOCTH TOUEK B N-MEPHOM MPOCTPAHCTBE.

17. Teopusa MHOXKECTB.

18. Teopusa nmocrnenoBaTenbHOCTEN B MPOCTpPaHCTBE R.

VII. MaTepuajibHO-TeXHHYECKOE o0ecreueHue

Hayunas Oubnuoreka.

KomneroTepHbIi K1acc ¢ JIMIEH3UOHHBIM MPOTPAMMHBIM 00€CTIEYEHUEM.
Bo3mokHOCTB HCTIONBb30BaTh pecypchl MHTEpHET (KOMIIBIOTEPHBIN Ki1acc,
noctyn B UHTEpHET HEHTP JUTS CaMOCTOSTEIHHOM PabOTHI).

VYuebnas ayautopus Ne 206

Habop yueOHol Mebenu,

(170002, TBepckas o6:m., r.TBeps, | okpaH,

CanoBsliii mepeyok, 1.35) IPOCKTOP.

VYuebHnas ayautopus Ne 7 Habop yueOHol Mebenu,
(170002, TBepckas o6:m., r.TBeps, | okpaH,

CanoBsiii mepeyiok, 1.35) MIPOCKTOP.

VYuebnas ayauropus Ne 205 Habop yueOHol Mebenu,
(170002, TBepckas o6:m., r.TBeps, | okpaH,

Canossiii mepeynok, 1.35) MIPOCKTOP.

VIII. Ceenenusi 06 00HOBJIeHHH pado4eii MPorpaMmbl JUCHUTLIHHBI

Ne OOHOBIIEHHBINH  pa3aen Onmcanue Jlata u
ILII. | paboueit MIPOTPAMMBI | BHECEHHBIX IPOTOKOJT
JUCITUILTHHBI M3MCHCHHM 3acemaHus
kadeapsi,
YTBEPAMBIIIETO
U3MEHEHUS
1. 3. O06beM TUCITUTIITAHBI Briaenenne yacos Or 29.10.2020
Ha MPAaKTHYECKYIO | Toaa, mpoTokoa Ne 3
MTOJATOTOBKY YUYEHOTO COBETA
(dakympTeTa
2. II. Conepxanue Boigenenvue dyacos Or 29.10.2020
JUCITUTLIMHBL, Ha MPaKTHYECKYIO | roja, TpoTokoir Ne 3
CTPYKTYPHPOBAHHOE MTOJATOTOBKY YYEHOTO COBETA
TemMaMm  (pazzenam) (dhakympTeTa
yKa3aHHEM  OTBEJACHHOTO
Ha HUX KOJTMYECTBA
aKaJICMHYCCKHX 4YacoB H




BUJ0OB YUCOHBIX 3aHATHH

3. O0bem Nzmenenus B Perienue
JUCHUTUTAHBI. yueOHbIE  TUIaHBl W | HAYYHO-

II. Conepxanue | OOHOBJICHHE  PpabOUYMX | METOAMUYECKOTO
JUCITUTUTAHBI, porpamm MPaKTHK, | coBeTa  (TIPOTOKOIM
CTPYKTYPHUPOBAHHOE 1o | paboumnx nporpamMm | Nel ot 09.09.2020
TemaMm  (pa3aenaMm) € | AUCIUIUIMH B YacTH | T.).

VKa3aHUEM  OTBEJACHHOTO | BKITFOUEHUS 4acoB
Ha HUX KOJIMYECTBA | TMPAKTUYECKON
AKaJICMUYECKUX 4YacOB M | MOJATOTOBKH.

BHUJIOB YUEOHBIX 3aHATHIH

4. [Inanupyemebie Nzmenenus B Pemenue
pe3yabTarhl OOyUe€HHsS IO | yueOHbIE TIUJIAHBI W B | HAYYHO-
JUCLUTIJIMHE, paboure  MpPOrpaMMbl | METOANYECKOTO
COOTHECEHHBIE C | AMCUMIUIMH, coBeta  (MMPOTOKOI
MJIAHUPYEMBIMU (hopmupyroTIIX Ne6 o1 02.06.2021 1.)
pe3ynbTaTaMu  OCBOCHHS | HOBBIC/M3MEHEHHBIC
00pa3oBaTEILHOM KOMITETEHITIH B
POTPaMMBbl COOTBETCTBUU c

MPUKA30M
MunoOpHayku Poccun
or  26.11.2020 T.
Nol456.

I.  Anvoranusa. IV, HN3menenus B [Tpotokon No 7
OneHouHsle  MaTepHuaibl | yueOHBIC TIJIaHBI U B 3aCeAaHUsT  YUEHOTO
JUIS TIPOBEACHUS TeKylle# | paboume mporpammbl | coBeta ot 30.12.2021
u MPOMEKYTOUHOH | TUCLUILINH, rojaa
aTTecTalumn hopMupyrOTITIX

HOBBIC/ NI3MECHCHHBIC
KOMIMETEHIIUA B
COOTBETCTBHH C
MPUKA30M
MunoOpHayku Poccun
o1 26.11.2020 r. Ne
1456

V. YuebHo- Bnecenst Or 29.09.2022
METOJUYECKOE U | IBMECHEHUS B | roga, mpotokos Ne 2
uH)OPMAITMOHHOE MPOrpaMMHOE YYEHOTO coBeTa
obecrnieueHue, o0ecrnieueHmne (hakympTeTa
HE00X0IMMOE IS
MPOBEICHUS MPAKTUKHU

2) [Iporpammuoe
obecrneueHue

VII. MarepuanbHo- Brecenbt Or 29.09.2022
TEXHUYECKOE W3MEHEHUS B | roga, mpotokos Ne 2




obOecIieueHrE MaTepHaTbHO- YYEHOTO COBETa
TEXHUYECKOE (hakympTeTa
o0¢ecCIICUCHHE
ay IMTOPU I

I. AanoTarus HN3meHeHue Or 04.05.2023

3. O0BeM TUCLUILIUHBL

II. Coneprxanue
JIACHHATUIAHBI,
CTPYKTYPHPOBAHHOE 110
TEMaM (paznenam) C
yKa3aHHUEM OTBCICHHOTO Ha
HHX KOJIMYCCTBA
aKaJICMAYCCKAX YacoB |
BHJIOB YUEOHBIX 3aHATHI

KOJIMUECTBA 3aUE€THBIX
€ TMHUI]

roja, POTOKOJT
Nell YYEHOTO
coBeTa (haKkyabTETa




