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1.IlepeueHs KOMIIETCHIUH € yKa3aHHEM OJTamoB HMX (OPMHUPOBAaHUSA B IPOLECCE OCBOCHHS 00pa3oBaTEIbHOMN

MIPOTPaMMBI

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHLIMHN

Oransl GopMUPOBaAHUS

YK-1. CiocobeH ocyIecTBIATh OUCK, KPUTUYECKUI aHATIN3 U
CHHTE3 MH(OPMALIUH, TPUMEHSATh CUCTEMHBIN TOAXOJ JUISl PEIICHHS
IIOCTABJICHHBIX 3aJa4

1.PaboTa Ha y4eOHBIX 3aHITHSIX
2.CaMocTosiTeNIbHas paboTa

[1K-3. Ciocoben ¢popMupoBaTh pa3BUBAIONTYI0 00pa30BaTEIbHYIO
cpeny AJist TOCTHKEHUS JIMYHOCTHBIX, TPEJAMETHBIX U
MeTanpeMETHBIX PE3yJIbTaTOB O0YUYEHHS CPEACTBAMHU
MPENoAaBaACMbIX YICOHBIX TPEIMETOB

1.PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocTosiTenbHas pabota

2. OnucaHue mokaszaTeyieil U KPUTEpUEB OIICHMBAHWS KOMIICTCHLMH Ha Pa3lUYHBIX dTamax uX (OpPMUPOBAHH,
OIMCAaHUE LKAl OLICHUBAHUA

Ouenu | YpoBeHb Jran  (OnucaHue nmokasareJiei Kpurtepun IIkana
Baemble | copmup | ¢popmup OlleHUBAHH OLICHUBAHMSA
KOMIIET | OBAHHOC | OBaHUA A
eHIIUM T™H
YK-1 ITopor 1. 3HATh OCHOBBI CUCTEMHOTI'O Koncnexr, [Tkana
OBBII Pabota [10AX01a YCTHBIN OLICHUBAHUS
Ha YMeTh OCYIIECTBISATh MOUCK, onpoc KOHCIIEKTa
y4eOHBIX [KPUTHYECKHUH aHAIU3 U CUHTE3 [Ixana
3aHATUSX [MHGOPMAIUU, TPUMEHSITH OLICHUBAHUS
2. CUCTEMHBIN TIOJIXO0/1 [YyCTHOTO oIpoca
Camocros
TeIbHa
paborta
[Tpon 1. 3HATh OCHOBBI CHCTEMHOTO Koncrnexr, [Ixama
BUHYTHIM | PaGorta  [moaxoma TECT, YCTHBIE | OLEHUBAHMS
Ha 'YMeTh OCyIIeCTBISATh OUCK, OTIpPOCHI, KOHCIIEKTa
y4eOHBIX [KPUTHUECKUI aHAIHU3 U CUHTE3 KoHTposibHas | [lkana
3aHATUSAX [WHOOPMAIUH, TIPUMEHSTh paborta OIICHUBAHUS
2. CHUCTEMHBIN 0JIX0]1 TecTa
Camoctos Bnanern CIIOCOOHOCTBIO [IIxana
TEIbH@  [OCYIIECTBIATH TIOUCK, OLICHUBAHUS
pabota KPUTHYECKUM aHAJIW3 U CHUHTE3 YCTHOTO
uH(pOpMaIuy, MIPUMEHSATD orpoca
CHCTEMHBIN TOAXOJ JUISl PEIIeHUs Ixana
MOCTaBJICHHBIX 33]1a4 OLICHUBAHUS
KOHTPOJIbHOU
paboThI




I1K-3 ITopor | 1. 3HATh OCHOBBI (DOPMHUPOBAHHMS Koncrmexr, [Ixama
OBBIN PaGora  pa3BuBaroieii 00pa3oBaTeNbHONW | YCTHBIM OLICHUBAHUS
Ha Cpelsl o1poc KOHCIIEKTa
y4eOHbIX [YMeTh (GOopMHpPOBATH [kana
3aHATUSX [Pa3BUBAIOLIYI0 00pa30BaTEIbHYIO OLICHUBAHUS
2. Cpely JUlsl JOCTUKEHUS HYKHBIX [YCTHOT'O OIpoca
CamocTo  [pe3ynbTaToB
ATEIbHA
pabora
[Ipon 1. 3HaTh OCHOBBI (DOPMHUPOBAHKS Koncnexr, [xana
BUHYTHIH | PabGoTa  |pa3BuBaromieil oOpa3oBaTeNbHON | TECT, yCTHBIE | OLICHUBAHUS
Ha Cpelsl OTIPOCHI, KOHCIIEKTa
yueOHBIX [YMeTb (hOpMUPOBATH koHTposbHas | Illkana
3aHATHUSX [Pa3BUBAIOLIYI0 00pa3oBaTebHYIO | paboTa OLICHUBAHUS
2. Cpeny JUIsl TOCTUKEHUS HYKHBIX TecTa
CaMocTO  [pe3ynbTaToB [xana
ATeNbHA  (Biangerts CIIOCOOHOCTBIO OLICHUBAaHHUS
pabora (hopMHUpOBATH Pa3BUBAIOIIYIO YCTHOTO
oOpa3oBaTelbHyI0  cpeay  Juid orpoca
ITOCTHKCHHUS JUYHOCTHBIX, [xana
MPEAMETHBIX U METalpeIMETHBIX| OIICHUBAHUS
[pE3yJIbTaTOB o0yueHus KOHTPOJIbHOU
cpencTBamMu MPENo/1aBaeMbIX paboThI
y4€OHBIX PEMETOB
IIIkana oeHNBAHUSA KOHCIIEKTA.
Kputepuii baiel
Cryaent Hanucan 0 — 10% Bcex nexuuii 0
Cryaent Hanucan 11 —20% Bcex ekuuit 1
Crynent Hanucan 21 — 40% Bcex Jiekiui 2
Crynent Harmcan 41 — 60% Bcex JieKmmid 3
Crynent Hanucan 61 — 80% Bcex Jiekiui 4
Crypent Hanucan 81 — 100% Bcex nekuuit 5)
Bcero (makcumym) 5
IIIkana oueHUBaHUS TeCTA.
IToka3zareinb bamst
Crynent npaBuiibHO BbinonHMWI 0 — 5% Bcex 3amaHuil Tecta 0
CryaenT npaBuibHO BITOHII 5 — 10% Bcex 3amgaHuii TecTa 1
CryaenTt npaswibHO BeITOHII 11 — 20% Bcex 3amaHmii TecTa 2
Crynent npaBuiibHO BbionHMWI 21 — 30% Bcex 3amaHuil Tecta 3
Cryaent npasuibHO BbinoHWI 31 —40% Bcex 3amanuii Tecta 4
CryneHT npaBuibHO BbioaHMI 41 — 50% Bcex 3agaHuil Tecra )
CryneHT npaBuibHO BbiosaHMA 51 — 60% Bcex 3amaHuil Tecra 6
CryaenTt npaBuiibHO BbinosHWI 61 — 70% Bcex 3amanuii Tecta 7




CryaenTt npasuibHO BbinosiHWI 71 — 80% Bcex 3amanuii Tecta

Crynent npaBuibHO BbimoaHUI 81 — 90% Bcex 3amaHuil Tecta 9
Crynent npaBuibHO BbIOIHUI 91 — 100% Bcex 3aganuii Tecta 10
Bcero (makcumym) 10
IIkana oueHUBaHUs YCTHOTO ONpPoOCa.
Kputepuii onenuBanust baer
Cryaent npaBuiibHO oTBeTHI Ha 0 — 5% BCeXx 3aaHHBIX BOIIPOCOB 0
CryzaenT npaBuibHO O0TBeTHI Ha 5 — 10% Bcex 3a1aHHBIX BOMPOCOB 1
CryaenTt npaBmibHO oTBeTHI Ha 11 — 20% Bcex 3ajaHHBIX BOIIPOCOB 2
CrynenT npaBuiibHO oTBeTHII Ha 21 — 30% Bcex 3aaHHbBIX BOIIPOCOB 3
Crynent npaBuibHO oTBeTHII Ha 31 —40% Bcex 3aaHHbBIX BOIIPOCOB 4
Cryaent npaBuiibHO oTBeTHI Ha 41 — 50% Bcex 3ajaHHBIX BOIIPOCOB 5
CryaenT npaBuiibHO oTBeTHI Ha 51 — 60% Bcex 3aJaHHBIX BOIIPOCOB 6
CryneHT npaBuibHO oTBeTHII HA 61 — 70% Bcex 3aaHHBIX BOIIPOCOB 7
CryneHT npasuibHO oTBeTHII HA 71 — 80% Bcex 3aaHHBIX BOIIPOCOB 8
Crynent npaBuiibHO oTBeTHII Ha 81 — 90% Bcex 3aaHHBIX BOIIPOCOB 9
Crynent npaBuiibHO oTBeTHI Ha 91 — 100% Bcex 3a/laHHBIX BOIIPOCOB 10
Bcero (makcumym) 10
IIIxaja OneHNBAHUS KOHTPOJIbHON PadoThI.
JIBe KOHTpOIbHBIE PaOOTHI B KAKIOM CEMECTPE COJIEPKUT B CyMMe 8 3a/laHuid. basl 3a kaxoe
3aJlaHUeE:
IToka3zareinb bamst
CryzaeHT peni 3a7a4y ¥ MOKa3all OJIHOE U YBEPEHHOE 3HAHUE TEMbI 3a/1aHHs 5
CryneHT peuni 3a/1ady, 0JJHAKO B PEHICHUH UMEIOTCS HECYIIIECTBEHHBIE OLITHOKH, 4
HEJIOCTATKU U HEJAOYETHI
CTyIeHT B IIeJIOM pelIri 337a4y, HO B PEIICHHH UMEIOTCS 3aMETHBIE U TPyObIe OITHOKH, 3
HEJIOCTATKU U HEJAOUYETHI
CryneHT He pemui 3ajady, HO UMEIOTCs 0oJiee ABYX NMPaBUIbHBIX HIEH WK MOJXO0J0B K 2
PELICHHUIO 3a/1a4H
CTyneHT He pemui 3aja4y, HO UMEIOTCS TOJIBKO O/IHA-J1BE MI€U WJIH MOAXO/IbI K PEIICHUIO 1
3a/1aun
CryaeHT He pelui 3a7a4y ¥ IoKa3all MOJIHOE HE3HAHUE TEMBI 3aaHus 0
Bcero (makcumym) 30




3. KoHTpobHBIC 33/1aHUsl WM MHBIC MaTepHabl, HCOOXOIUMBIE [UISl OLICHKH 3HAHWH, YMCHUH, HaBHIKOB M (MJIH)
ONbITAa JICSTENBHOCTH, XapaKTepPHU3YIOIIUX OdTambl (OPMHPOBAHHS KOMIICTCHLMI B MPOIECCE OCBOCHUS
00pazoBaTeIbHON MPOTPaMMBI

Texymuii KOHTPOJIb
YK-1. CnocobeH OCyIIecTBIATh MONCK, KPUTHUECKUH aHaIW3 W CHHTE3 MH()OpMAIlNU, MPUMEHSATh CHCTEMHBIN
TTOIXOJT ISl PEIICHUS TIOCTABJICHHBIX 3a/1a4
3Hamv 0cHOBbI CUCMEMHO20 NOOX00A

TeMBI I1JI1 KOHCIIEKTOB.

1. YwuciaoBble MHOXKECTBA.
2. MHOXeCTBO NEUCTBUTEIILHBIX YUCE.
3. MakcuMyM W MUHUMYM YHCJIOBBIX MHOXECTB. TouHasi BEpXHSS W TOYHAS HIDKHSSI TpaHU

YHCIIOBBIX MHOXKECTB.

4. Teopema 0 TOUHBIX IPAHSX.

5. Ywucnosas QpyHKIMS.

6. OO6usacTb onpeaeraeHns U MHOXKECTBO 3HAUEHUH (QYHKLUU.

7. CnocoObl 3a1aHust GyHKIUH.

8. CrnoxxHas u oOpaTHas QyHKIHUS.

9. Uérnas, Heu€THas U nepuoanYecKas QyHKIUS.

10. Bo3pacranue u yobiBaHH€e ()yHKIIHH.

11. OcHoBHBIE 2eMeHTapHble QyHKIMH. [loHATHE 271eMeHTapHON (QYHKIUY.

12. Yucnosas nocnenoBareabHOCTh. [Ipeaen uncinoBoii nociae10BaTeabHOCTH.

13. Apudmernueckue omepauMu ¢ IpenenaMu - mocienoBarenbHocTed.  CBOMCTBa  mpenena
M0CJIe/I0BATENbHOCTH.

14. Teopema BeiiepiiTpacca 0 MOHOTOHHBIX OIPaHUYEHHBIX [TOCIIE0BATEIbHOCTSX.

15. Cymma GecKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.

16. Teopema bonbiiano — Beitepiirpacca.

17. Kpurepuii Ko cxonumMocTy 4iCiIOBOM 1OCIIE0BATEIbHOCTH

18. Ilpenen ¢ynkun. OnHocTopoHHUM M OeckoHeuHbIM npeaensl QyHkuuu. CBoiicTBa mpenena
GbyHKIUH.

19. IlepBbIii 1 BTOPOI 3aMeyaTeIbHBIE TPEIEIbI.

20. HenpepsiBHOCTh QpyHKIIMU. CBONHCTBA HEMPEPBHIBHOCTH (PYHKITUH.

21. Pa3peiBel pyHKIMH. TeopeMa o pa3pbiBax MOHOTOHHBIX (DYHKIIUH.

22. DKBUBAJICHTHBIE (DYHKIUH.

23. IIpousBosaHas ¢pynkuuu. E€ reomerpudeckuii u GU3NUECKUI CMBICI.

24. luddepenumpyemocts GyHkimu. [IpaBuna muddepeHnpoBaHus.

25. CBs13b IPOU3BOJHOM, TU(PGEepeHIIMPYEMOCTH U HEMPEPHIBHOCTH (DYHKITHH.

26. [Tpon3BoTHBIE OCHOBHBIX DJIEMEHTAPHBIX ()YHKIIHAH.

27. T'umepOonuveckne CHHYC, KOCHHYC, TAHTCHC U KOTAHTEHC; WX MPOU3BOIHEIE.

28. [Ipou3BoHas OKa3aTeNnbHO-cTeNeHHON (pyHkimu. Jlorapudmudeckas mpon3BoaHas.

29. Jluddepenmmai, ero cBoicTBa, MHBAPHAHTHOCTH (hOpMBI T depeHnana.

30. [IpousBoaHas GyHKINH, 3aJaHHON MapaMeTPUUYECKH.

31. [IpouzBoanbie U U hepeHInanbl BBICIIMX MOPSIKOB.

32. HeoOxoammoe ycIoBHE JTOKATBHOTO 3KCTpeMyMa pyrkimu (Teopema @epma). T

33. eopemsl Poms, Jlarpamxka u Kommn.

34. OyHKIUS C HYJIEBOW IPOU3BOIHOM.

35. Bunp Heonpenenéunocrei. [IpaBuio

36. JlonuTans pacKpbITHS HEONPEACIEHHOCTEH.
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®opwmyna Teitsiopa Aj1s1 MHOTOYJICHA.

bunom Herotona.

®opmyna JleitOHMIA 151 TPOU3BOAHOM BBICIIETO MOPSKA MPOU3BEICHHS ()YHKIIHIA.

®dopmymna Teiimopa 11 TIPOU3BOIBHON (DYHKITHH.

Octrarounoe cnaraemoe B ¢opme Ileano u B popme Jlarpanxa.

Teopemsbl 0 Bo3pacTaHUH U YOBIBAaHUH (DYHKITHIA.

JlocTaTouHble YCIIOBHS JIOKAJIBHOIO 3KCTpeMyMa (YHKLIUHU. DKCTpeMyM (DyHKIMHM, 3aJlaHHOW Ha
OTpE3KeE.

Beimykiocts pynkuuii. Heo0xoaumoe U J0CTaTOUHOE yCIOBUS BBIMYKIOCTH QyHKIMH. Teopema o
BBINTYKJIOCTH (DYHKIIUU.

Touka neperun6a ¢pyHkiuu. JlocTaTouHbIC YCIOBUS TOYKH Meperuda GyHKIUH.

[lepBooOpaznas ¢QyHkuMM U HeompeAenéHHbId uHTerpan. JIMHEHHOCTh HeomnpeneaEHHOro
WHTETpaa U €ro MPOTHBOIIOJIOKHOCTE JU(PPEpEeHITNPOBAHUIO.

Meto[ 3aMeHbl IEPEMEHHON U METOJ UHTEIPUPOBAHHUS 10 YaCTSAM B HEOIIPEIEIEHHOM UHTETpalle.
WuTerpupoBanue 1poOHO-panMoHaTbHON (QYHKIINH.

Heomnpenenénnbie MHTErpaibl OT MPOCTEUIINX PALIMOHAIBHBIX IPOOEH.

Mertoa HeonpeAeIEHHBIX KOA(D(UIIMEHTOB U METO/ «BBIYEPKUBAHHIN.

WNHuTerpupoBanne pauvoOHaIbHBIX TPUTOHOMETPUYECKUX (PYHKIINH.

VYHuBepcanpHas TPUTOHOMETPUYECKas! IOJCTAHOBKA.

WHTerpupoBanrne CUMMETPUYHBIX PAllMOHATIbHBIX TPUTOHOMETPUUECKHUX (DYHKIUI.
WHuTerpupoBaHne KBaJpaTUYHBIX HUPPALUOHAIBHOCTEM W  palMOHANBHBIX  (QYHKIOUH ¢
KBaJIpaTUYHBIMHU UPPALMOHAIBHOCTSIMH.

WuTerpupoBanne ApoOHO-TMHENHBIX HppallMoHaNbHOCTEN U T depeHINaTbHBIX OMHOMOB.
[Tonarue ompenenéHHoro uHTerpana. HeoOxoaumoe YCIOBHE CYIIECTBOBAHUS OIPENEIEHHOTO
nHTerpasna. Teopema Komm o cymecTBoBaHMM OINpPEAENIEHHOIO HMHTErpana. I'eoMerpuyeckui
CMBICJI OIIPEAENEHHOrO NHTErpasia. JINHEWHOCTh, aJIMTUBHOCTE 1 MOHOTOHHOCTD OIPEJEIEHHOTO
uHTerpana. Teopema O CpeiHEM M INPOU3BOJAHAS ONPEACIEHHOIO HMHTErpajia ¢ IEPEMEHHBIM
BepxHUM mpenaenoM. @opmyna Hertorona — JleiiOnuna. 3aMmeHa nepeMeHHOW U MHTETPUPOBAaHUE 110
4acTAM B ONpeAenéHHOM wuHTerpane. ONpencnéHHbld MHTErpall OT YETHOM, HEYETHOM U
nepuoanueckoit pyHkun. @opmyna Teisiopa ¢ 0CTaTOUHBIM ClIaraéMbIM B HHTErpaibHON (opMe.
I'eomeTpuyeckue NpUIOKEHUS ONPEACIEHHOIO HHTErpalla

HecoOctBennsiit unterpan 1-ro poga. IlpusHaku cxoauMocTH HECOOCTBEHHBIX MHTETPAJOB 1-ro
pona.

HecoOcTtBennsiit unterpan 2-ro poga. IlpusHaku cxoIuMOCTH HECOOCTBEHHBIX MHTETPANIOB 2-TO
pona.

OyHKIMS HECKOJIBKUX NEPEMEHHBIX, 00JIaCTh ONPEIeICHHUS.

[Ipenenst no Komwm u no I'eiiHe, HenmpepbIBHOCTh (DYHKIIMU HECKOJBKHX NepeMeHHBIX. [Ipenen
cnoxkHoi ¢yHkuuu. [IpoxoxkieHre HempepbIBHOM (PYHKIUH Yepe3 MPOMEXYTOYHOE 3HauCHHE.
OTkppITOE W 3aMKHYTOE€ MHOXecTBa, oOnacTb. Teopembl Beliepmitpacca o HempepbsIBHON
GbyHKIMM.

YacTHbIe TPOU3BOHBIE IIEPBOTO MOPSIAKA.

JuddeperurpyemMocTs PyHKIIMN HECKOJIBKUX NepeMeHHbIX, Auddepennnan GpyHKIuH.
JuddepenunpoBanue cI0KHOU QyHKINU.

YacTHplE NPOM3BOAHBIE BBICIIMX NOPAAKOB. (CMellaHHBIE NPOU3BOJAHBIC, HX PAaBEHCTBO.
JuddepeHnnansl BBICIINX MOPSIKOB.

®opmymna Teiimopa GyHKIIMN HECKOTBKHUX MEPEMEHHBIX.

Ocrarounoe cnaraemoe B ¢popme [leano u B popme Jlarpamxka. [lonnaom HeroToHa.

OKkcTpeMyM (YHKLIMH HECKOJNbKUX IepeMeHHbIX. HeobOxoauMoe M 10CTaTOYHOE YCIOBHUS
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HKCTpeMyMa. DKCTpeMyM (YHKIHHU JABYX NEPEMEHHBIX.

HesBnas ¢dynkmus. Teopema o HesBHOW (yHkiuu. JuddepennupoBanue HesBHONW (DYHKIHH.
Cuctema HesiBHBIX (hyHKIMA. Teopema o cucteme HEsIBHBIX (DYHKITHIA.

VYcnoBHblll 3kcTpeMyM. HeoOxoanMoe ycClloBHE YCIOBHOIO 3KCTpeMyMa — METOA (PYHKLIUHU
Jlarpamxa. JlocTaTouHO€ YCIOBUE YCIOBHOTO dKCTpEMyMa. DKCTPEMYM KBaJApaTHYHON (popMbl Ha
eaquHUYIHOU chepe.

I'eomerpuueckue mnpuiaoxenus auddepeHnnanbHOr0 UcUUCIeHUs (QYHKIMA  HECKOJIBKUX
IIEPEMEHHBIX

JIBoiiHble uHTErpansl. OnpeneneHue U reOMeTpUUECKU CMBICH JBOMHOrO MHTErpana. Teopema o
CYLIECTBOBAHMM M OCHOBHBIE CBOMCTBA JBOMHOro MHTerpana. [loBTOpHblE MHTErpaibl. 3aMeHa
IIEPEMEHHBIX B JIBOMHOM HHTerpaie. J[BOWHOM MHTErpan B IOJSPHBIX KoopauHaTax. MHTerpan
Ilyaccona.

Tpoiinbie wunHTerpansl. KyOupyemocte U 00BEM (QuUIryppl B TPEXMEPHOM IPOCTPAHCTBE.
Onpenenenue TpoitHOro UHTErpaia. Teopema o CyleCTBOBAaHUM U OCHOBHBIE CBOMCTBA TPOWHOIO
UHTErpaa.

MHuoromepHsie uHTErpajinl. M3mepumocts u Mepa JKopmana ¢urypsl B MHOTOMEPHOM
IIpocTpaHcTBe. MHOrOMEpHbIE MHTErpajbl: ONPENEICHNUE, TEOPEMA O CYIIECTBOBAHUU, OCHOBHBIC
CBOMCTBA, 3aMEHA IIEPEMEHHBIX.

CoOcTBeHHbIE ¥ HECOOCTBEHHBIE MHTETPaJlbl, 3aBUCSILUE OT MapaMeTpa.

JuddeperunpoBanue 1 MHTETPUPOBAHKE IO TTAPAMETPY.

bera-ynkus u ramma-gyHkius. X oCHOBHBIE CBOHCTBA.

[Tonarue uuciaoBoro paga. CxoauMocTh yuciaoBoro psjaa. Heo6xoaumelil mpu3HaK CXOAWMOCTH.
[Ipusnaku cpaBHenus. Ilpuznaku JlanamOepa u Komm cxoaumoctu. MHTerpaiabHbI MpHU3HAK
cxoauMocTu. 3HakonepeMeHHbIN psia. IlpusHak JleiiOHuma cxoqumocT. AGCOIIOTHO U YCIIOBHO
CXOZSIINECS YUCIOBBIE Psiibl. TeopeMbl 00 aOCOIOTHO U YCIOBHO CXOISIIMXCS YMCIOBBIX psax.
[TonaTne GpyHKIMOHANIBHOTO psifa. PaBHOMEpHAs CXOAMMOCTh (PyHKIIMOHAIBHOTO psiaa. [lpusnaku
Beitepmtpacca, Jupuxie u AOGens paBHOMEPHOW CXOJUMOCTH (DYHKIIMOHAIBHBIX pSJIOB.
CBoiicTBa paBHOMEPHO CXOASAIMINXCS PYHKIIMOHAIBHBIX PSAIOB.

Ilonsatue creneHHoro psana. Paguyc cXxoguMoCTH CTENEHHOro psja. PaBHOMepHas CXOOUMOCTh
creneHHoro psaa. CBoiicTBa cTeneHHbIX psAaoB. CxonumocTs psiga Teitnopa.

KpuBonuHelHbIii uMHTETpan 1-ro poja: ONpeneseHHe, TeopeMa O CYIIECTBOBAaHMHM, OCHOBHBIE
CBOMCTBA, METO/Ibl BHIYMCIICHUS.

KpuBonuHENHBI MHTETpal 2-TO poja: ONPEICIICHHE, TEOpeMa O CYIIECTBOBAaHUHM, OCHOBHBIE
CBOWCTBA, CBSI3b C KPUBOJMHEWUHBIM UHTETPAJIIOM 1-T0 pojia, METOIbI BEIYMCIICHUS.
IloBepxHOCTHBII MHTErpan l-ro popa: ompenesneHue, TEOpeMa O CYIIECTBOBAHMM, OCHOBHBIE
CBOMCTBA, METO/ABI BEIYUCIICHUS. TEIeCHbIN YIroll.

[ToBepXHOCTHBIN HMHTErpan 2-ro poja: ONpEeNeTIeHUE, TeopemMa O CYIIECTBOBAHMHM, OCHOBHBIE
CBOMCTBA, CBA3b C IOBEPXHOCTHBIM HHTErpajioM l-ro pona, MeToAsl BblYMciaeHUs. Dopmyisl
Octporpanckoro — ['puna, Ctokca u Octporpanackoro — ["aycca.

Tpuronomerpuueckuit psag @ypwe. Koapduunentsr Oypre.

ToxnecTtBo n HepaBeHCTBO beccens m paBeHcTBO [lapceBans. Jlemma Pumana. Snpa [upuxie u
Oenepa psana Oypee. Teopemsl Deitepa u Jupuxie o cxonumoctu psaga Pypse.

VYcnoBue aOCOMIOTHOM UM pPaBHOMEPHOM CXOJUMOCTH, MowieHHoe AuddepeHpoBaHue u
MIOYICHHOE UHTErpupoBanue psga Oypee.

[Ipsimoe npeobpazoBanue Pypoe. Jlemma Pumana. O6parnoe npeobpazoanue @ypbe (MHTErpa
®dypre). PaBenctBo [Inanmepens. [lounennoe auddepenumporanue unaterpaia Oypre. Teopema
KorenbHukoBa.
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Bomnpocsl k ycTHOMY ompocy.
Cemectp 1

. TloHsiTHE pallMOHATBHOTO U IEUCTBUTENIBHOTO uncia. Upparmonanbubie yncia. CBOMCTBO

yrnopsiaodeHHOCTH. CBOMCTBO HEMPEPHIBHOCTH.

. M300pakeHue neliCTBUTENBbHBIX YUCEN HA NPAMON. AKCHOMaTH4YECKOE IOCTPOEHNE MHOKECTBA

JEUCTBUTEIIBHBIX YHCEIL.

[TonsiTHe neiicTBUTENBbHONM (HYHKIIMU ACHCTBUTEIBHOM epeMenHoi. I'paduk dyHkmm.
OrpaHM4YeHHOCTb, HEOIpPaHUYEHHOCTh (PyHKIMU. UeTHble, HeueTHble QyHKIMH. [lepuonuueckue
byHKINN.

Cnoxnbie Gynakmuu. O6paTHbie PyHKITUU.

[TonsiTrie YnCIIOBOM MociieoBaTenbHOCTH. CrIocoObBI 3aMaHus mocienoBarensaoctei. [Ipenen
YHCJIOBOM IOCJIE0BATEIBHOCTH.

I'eomeTpuyecknii CMBICH Mpejiena MOCIeA0BaTeIbHOCTH. beCKOHEYHBbIE ITPEIEIIbI.
EnuncTBeHHOCTD Npeaena. OrpaHUYEHHOCTD CXOSIIENCS TOCIEA0BaTENbHOCTH.
Apudmernueckue onepanuu Hajl CXOASIMIUMHUCS [TOCIEA0BATEIbHOCTAMHU.

[Tpenen MOHOTOHHOM ITOCIIEA0BATENBHOCTH.

Yuciio e Kak Ipesen nocieaoparenbaoctu (1+1/n)"

Kpurepuii Ko cxogqumocTu nociaeaoBaTeIbHOCTH.

beckoHe4YHO Masible MOCIe10BAaTEIbBHOCTH U UX CBSI3b C 0ECKOHEYHO OOJIbIINMHU.
Onpenenenus npenena GyHKUuU B Touke 1o I'eiine u no Ko 1 X 3KBUBalIeHTHOCTb.
OaHOCTOPOHHME MTPENEIBI.

[Tpenen pyHKMM HAa GECKOHEUHOCTH U OECKOHEUHBIE IIPEEIbI.

CaoticTBa nipeesioB (GYHKIIUU U apuMETHICCKHE NeHCTBUS Ha peaenamu. [Ipenens
MOHOTOHHBIX (DYHKIMH. 3aMeyaTeIbHbIe MPEIEb.

beckoHeuHO Maiible QYHKIIMM U UX CBSI3b C 0ECKOHEYHO OO0NBIINMU (QYHKIUSAMHU.
BeprtukanbHble, FTOPU30HTAIBHBIE M HAKJIOHHBIE ACUMITOTHI rpaduKa QYHKIIUH.
HenpeppiBHOCTD (DyHKIIMU B TOUKE. JIOKanbHBIE CBOWCTBA HENPEPBIBHBIX (DYHKIIUH.
Onepanuu HajJ HENPEPHIBHBIMU (PYHKIIUSIMH.

[IpenenbHBIN IEpeXo/] MO 3HAKOM HENPEPbIBHON (PyHKINU.

Touxu pa3pbiBa 1 ux kinaccupukanus. Teopema o pa3pbiBaX MOHOTOHHBIX (YHKLIUH.
OrpaHn4eHHOCTh HETIPEPHIBHBIX Ha OTpe3ke QyHKIUHN. JlocTHKeHNEe SKCTpeMaJIbHBIX 3HAUEHUH.
TeopemMa 0 IPOMEKYTOUHBIX 3HAUCHUSIX HEMTPEPBIBHOM (DYHKITUH.

[TpousBoaHas u ee puznueckuii U reomerpudeckuit cMoici. uddepenunpyemsie GyHKIUN.
Juddepenunan u ero reoMeTpUIECKU CMBICIT.

[Tpou3BoHast CyMMBI, TPOU3BEACHUS U YACTHOTO.

JuddepenumpoBanue cI0xKHONH 1 00paTHON (HYHKIIMHA.

[Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMA.

[TpousBoHbIe U TU(HEpEeHIINATBI BBICIIUX TOPSIKOB.

[Tapamerpuueckoe 3aganue GyHKIUNA U UX U depeHInpOBaHHE.

Teopema @epma. Teopema Pomns. Teopema Jlarpanka. Teopema Komm.

PackppiTie HEOTpeIeIeHHOCTEH ¢ IMOMOIIIBIO TPOU3BOAHBIX (TipaBmito JlomuTars).
®opmyna Teinopa. bunom Herorona.

[Tpu3Haky MOHOTOHHOCTH (DYHKIIHH.

JlokanbHble 3KcTpeMyMbl GpyHKIMH. Heo6xoauMoe yciaoBre 3KkcTpemMyma.
Jloctarounsle ycioBus 3kcTpemyma. Hanbospliee n HanMeHblee 3HaUeHUs (QyHKIHH.
HanpagieHue BBITyKIIOCTH KPUBOM M TOYKHU TEeperuoa.

UccnenoBanue ¢pyHKmuu U noctpoenue rpaduka. [lnan.

Cemectp 2
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[lepBooOpasHas 1 HeonpeneneHHbI HHTerpan. OCHOBHBIE CBOMCTBA HEOIIPEIEIEHHBIX HHTETPAJIOB.
Tabnuia OCHOBHBIX MHTEIPaJIOB.

3aMeHa TMepeMeHHOW B HeompenaereHHOM wuHTerpane. lloasenenue mnox auddepeHnran B
HEOIPEACICHHOM HHTErpae.

HHTerpupoBanue 1o 4actsm.

PanyonanbHble GQyHKIMN M UX UHTETPUPOBAHUE (CM. JIEKIIUH).

WHTerpupoBanne uppanoHaIbHbIX BbIPAXKEHUN B IPOCTENIINX CIydyasX (CM. JIEKLIHUHN).
WHuTerpupoBanne UppaloOHaIbHBIX BBIPAKEHUN C IIOMOILBIO ITOACTaHOBOK JHiepa.
WHTerpupoBanne HEKOTOPBIX IPYIHMX UPPALUOHATIBLHOCTEN (CM. JIEKIUN).

WHTerpupoBanue TPUroHOMETPUYECKUX (QYHKLIUH.

[Tonarue onpeneneHHOro uHTerpana. Heodoxoanmoe ycnoBue HHTETPUPYEMOCTH (DYHKITHH.

BepxHue 1 HUKHHE UHTETPAJIBHBIE CYMMBI U UX CBOMCTBa. Kpurepuii HHTErpupyeMOCTH.

CaoiicTBa ONpeeIeHHOT0 HHTErpaa.

Teopema o cpegnem.

CymecTBoBaHME MEPBOOOPA3HON OT HEMPEPHIBHOW (DYHKIIHH.

®opmyna Herotona — Jleitbnuia.

WHuTerpupoBanue 1o 4acTsM B OIPEICIIEHHOM UHTErpase.

3aMeHa IEPEMEHHBIX B ONPEICIEHHOM HHTErpase.

HecoOcTBeHHBIN MHTErpaNl OT HEOrPAaHHYEHHON (PYHKITMH U TI0 OECKOHEYHOMY MTPOMEXKYTKY.
Teopemsl cyliecTBOBaHHSI HECOOCTBEHHBIX MHTEIPAJIOB.

Brraucnienue miomaneit miockux ¢uryp. Ilnomanb KpUBOIMHEHHOTO CETMEHTA.

Beruuciienue 065eMOB Tell 10 IUIOIAASM NapaiesbHbIX cedeHnid. O0beM Tena BpalleHusl.

JnuHa kpuBoid. JnuHa gyru xak napamerp. Jduddepennman qyrm.

[Inomanb MOBEPXHOCTH BpalLlEHUS.

N-MEpHOE €BKJINI0BO MPOCTPAHCTBO, €ro noAMHoxkecTBa. [lonsTie obnactu.

IlocnenoBarenbHOCTH B N-MEPHOM €BKJIMJOBOM IpocTpaHcTBe. [Ipeaen mocienoBaTeIbHOCTH.
CBoiicTBa mpeeoB MOCIeA0BaTEILHOCTEH.

YucnoBele JeicTBUTENbHbIE (DYHKIUM HECKOJIBKUX MepeMeHHbIX. [paduk ¢yHKIHMM OBYX
MIEPEMEHHBIX.

IIpenen uncnoBbIX PYHKIUI HECKOJIBKUX NTEPEMEHHBIX B Touke. CBOWCTBA MpesienoB GyHKINH.
HenpeppiBHOCTh UMCIOBBIX (DYHKIUI HECKOJIBKUX NMEPEMEHHBIX B Touke. CBOWCTBAa HENMPEPHIBHBIX
YHUCIOBBIX (QYHKIMH.

Yactabie npousBoHblie, nuddepeHmpyeMocTs U guddepeHnnan YuciaoBbX GYyHKIUNA HECKOIbKUX
IIEPEMEHHBIX.

[Ipou3BoHbIE CHOXKHBIX QYHKIMH, T depeHnnan caoKHON QyHKINH.

YacTHple NPOU3BOJAHBIE BBICIIMX MOPSAJKOB M YCIOBHS HX HE3aBUCUMOCTHM OT IOpsIKa
g depeHInpoBaHMSL.

JuddepeHnnansl BBICIINX MOPSIKOB.

Cemectp 3
®opmyna Telnopa 11 GyHKIIMM HECKOJIBKUX MepeMEHHbIX. DOPMbI OCTATOYHOT'O CJIaraeMoro.

. JIokanpHBIHI IKCTPEMYM (I)YHKI_II/II/I HCECKOJIbKHUX TICPCMCHHBIX, HCO6XOIII/IMOC YCJIOBHUEC 3KCTpEMyMa,

JIOCTaTOYHBIE YCIOBUS SKCTpEMyMa.
HesBnas pynkius. Teopema o HesiBHON GyHKIMU. YacTHBIE TPOU3BOIHBIC HEBHOW (DYHKIIMH.
Cucrema HesiBHBIX (pyHKIMH. Teopema o cucteme HesIBHBIX PyHKIHH. SIkoOnaH.

. YcnoBHbI 3kcTpemyM. HeoOxommmoe ycioBHE YCIOBHOTO 3KCTpeMyMa — METOJ MHOXKHTEIeH

Jlarpanxa. JloctaTouHOE YCIOBHE YCIOBHOIO SKCTPEMYMA.
MaxkcuMyM 1 MUHHUMYM KBaJIpaTUYHON (OPMBI Ha €AMHUYHOM cepe.

. I'paguent ¢pynknuu. Ero reoMmeTpuyeckuii CMbICI.
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[ToBepxHocTH ypoBHs. KacarenpHas IIIOCKOCTb K TOBEPXHOCTH.

. KBagpupyemocts u miomianp miockoi ¢purypsl. [lonsatue ABOWHOTO HHTErpasa.
10.

Heo0xonuMoe M JI0CTaTO4YHOE YCIOBHE MHTETPHPYyEeMOCTH. HHTErpupyeMocTh HENpephIBHOM
byHKIIHIM.
CBoiicTBa IBOMHOr0 MHTETpAJIA.
Brluucnenue 1BOMHOro0 HHTErpaia CBEICHUEM K TOBTOPHOMY MHTETpay.
3aMeHa [IEpEMEHHBIX B IBOMHOM MHTerpasie. J(BOolHHOI HHTErpai B MOJSIPHBIX KOOPAUHATAX.
Brruucnenune unrerpana Ilyaccona.
Kybupyemocts 1 00bEM (hurypsl B TpéxmepHOM nipocTpancTe. [IoHsTHE TPOWHOTO HHTETpaja.
Teopema 0 CylecCTBOBaHMM U €IMHCTBEHHOCTH U OCHOBHBIE CBOKMCTBA TPOMHOIO MHTErpaa.
Beluncienue TpoHHOIO UHTErpajga B A€KapTOBBIX KOOpAUHATAX. [IOBTOpHBIE MHTETpAIbI.
3ameHa MepeMeHHbBIX B TPOMHOM MHTerpasie. TpoiHON HHTErpall B IMMIMHAPUYECKUX U CHEPUICCKUX
KOOPJIMHATAX.
N3mepumocts u Mepa JKopaana ¢urypbsl B MHOTOMEPHOM MpocTpaHcTBe. [Ipumepsl M3MepuMBbIX
buryp.
OrnpezenieHre U OCHOBHBIE CBOMCTBA MHOTOMEPHOT'O MHTETpaa.
Brruucnenne MmHOromepHoro unrerpaia. [IIoBTopHble HHTETpaIbl.
3amMeHa NepeMEHHbIX B MHOTOMEPHOM HHTErpase.
CoOcTBeHHBIE MHTETrpAJIbl, 3aBHCALINE OT mapamerpa. AuddepeHunpoBanne 1 HHTETPUPOBAHHE 110
rnapamerpy.
bera-ynkius u ramma-gynkius. X oCHOBHBIE CBOHCTBA.
[TonsiTue uncnaoBoro psiia u ero cxoauMmoctu. CoiicTBa cxosaumxcs psaoB. Kpurepuii cxogumoctu
psilia C MOJIOKUTEIIBHBIMU YICHAMH.
CpaBHUTENbHBIE TPU3HAKUA CXOJUMOCTH MOJOXHUTENbHBIX psAnoB. [Ipusnak [lanambepa. Ilpusnak
Komm.
Kpurepnii Komm cxoaumMocTH NOCIEA0BAaTENbHOCTH JIEUCTBUTENBHBIX uHcen. Kpurepuit Komm
CXOJMMOCTH YHCIIOBOTO Psija.
AOGcCoIt0THas M YCIIOBHAs! CXOAUMOCTB psA0B. CBOMCTBa aOCOIIOTHO U YCIIOBHO CXOJSILIMXCS PAIOB.
3nakonepemeHHbIi psa. [Ipusnak JleliOHuIIa CX0IUMOCTH 3HAKOTIEPEMEHHBIX PSIIOB.
QOyHKIMOHAIBHBIE  IIOCIEJOBATEIBHOCTH, paBHOMEpHas cxoaumocTs. Kpurtepnii Kommn
PaBHOMEPHOM CXOUMOCTH (YHKIIMOHAILHOM TocheoBaTeIbHOCTU. HenpephIBHOCTD MpeiebHOM
GbyHKIUH.
OyukumroHanbHble psaabl. [Ipusnak Beiiepiirpacca paBHOMEPHONW CXOAMMOCTH (PYHKIIMOHAIBHOIO
psana.
WnuTerpupoBanue GyHKIIMOHATBHBIX pA0B. {uddepenunpoBanme pyHKINOHAIBHBIX PSIIOB.
[lonarue crenenHnoro psna. IlonsTue BepxHero mpezena, ero cpoiicTBa. Paaumyc um obnactb
CXOJIMMOCTH CTENEeHHOTro psifa. CBOMCTBA CTENEHHBIX PSIAOB.
Pan Teiinopa. HeoOxoqumoe U J0CTaTOYHOE YCIOBHE pa3iokeHUss QyHKIuM B psn Teimopa.
JlocTaTo4Hble YCIOBUS CXOAUMOCTH psifa Tewmnopa.
PaznoxeHne HeKOTOPBIX IeMeHTapHbIX PyHKIMI B psin Teinopa.
[IpuMeHeHHe CTENEHHBIX pAAOB K MNPUOIMKEHHOMY BBIYUCIICHHIO 3HAYEHHMH 3JIEMEHTapHBIX
(GYHKIUH ¥ HHTErpaioB.
CrnpsaAmIIseMOCTb U JUIMHA TyTH KPUBOM B TPEXMEPHOM MPOCTPAHCTBE.
Omnpenenenue, TeopeMa O CYIIECTBOBAaHMM M E€JUHCTBEHHOCTH M OCHOBHBIE CBOMCTBa
KPUBOJIMHEWHOT0 MHTErpayia 1-ro poja.
Boruucnenune kpuBoMHEHOT0O HHTErpaia 1-ro pona.
Omnpenenenne, TeopeMa O CYIIECTBOBAHMM M E€AMHCTBEHHOCTH M OCHOBHBIE CBOWCTBA
KPUBOJIMHEWHOTO MHTErpajia 2-ro poja.
Brrunciienne KpuBOJMHEHHOTO UHTErpaia 2-ro poaa. CBsi3b ¢ KPUBOJIMHEHHBIM UHTETPAIOM 1-TO
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KpuBonuHelHpIi MHTErpall 2-TO pojaa MO TpaHUIEe IUIOCKOH obOnactu. HampaBimenue o6xona.
®opmyna Octporpajckoro — ['puHa.

[1no1mane MOBEpXHOCTH B MPOCTPAHCTBE.

Onpenenenue, TeopeMa O CYIIECTBOBAaHMM M E€JUHCTBEHHOCTM U OCHOBHBIE CBOMCTBa
IMOBEPXHOCTHOI'O MHTErpaia 1-ro poaa.

Brruucienne noBepxHOCTHOroO UHTErpaia 1-ro pona. TenecHblit yrom.

Onpenenenue, TeopeMa O CYIIECTBOBAHMM M €JAMHCTBEHHOCTH W OCHOBHBIE CBOWCTBA
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.

Brluucnenne noBepxXHOCTHOrO uHTErpana 2-ro poga. Cesi3b ¢ MOBEPXHOCTHBIM MHTErpajioM l-ro
pona.

[ToBepxHOCTHBIII MHTErpan 2-ro poja Mo TpaHulle (GUIypel B TPEXMEPHOM MPOCTPAHCTBE.
®opmyna Octporpajackoro — ["aycca.

KpuBonuHelinplii uaTerpan 2-ro pojaa mo 3aMKHyToW kpuBoi. Hampanenuwe obxoma. dopmyna
Crokca.

He3aBucrnMocTh KpUBOJMHENHOTO HHTErpaja 2-ro poAa OT IyTH UHTETPUPOBAHMSL.
Tpuronomerpuueckuii psan @ypoe. Koopduumentsr @ypoe. ToxmecTBo n HepaBeHCTBO beccens u
paBenctBo [lapceBans.

Anpa dupuxne n Peiiepa tpuronomerpudeckoro psaga dypse. Teopemsr Deitepa u Jupuxie o
CXOJIMMOCTH TPUTOHOMETPUUYECKOTO psijia Pypee.

VYcinoBue aOCOMIOTHOH W PpPaBHOMEPHOW CXOIMMOCTH U TMOWIeHHoe audepeHnnpoBaHmne
TpuronoMmerpuyeckoro psaa Oypoe.

[louneHHoe UHTErPUPOBAHUE TPUTOHOMETPUUECKOIO psiia Dyphe.

[IpeobpaszoBanue Oypre. Jlemma Pumana.

Pasznoxenue ¢pynknuu B uarerpan @ypoe — odparHoe npeodpazoBanure Dypebe.

Paencrso IInanmepens. [lounennoe nuddepenurpoBanue naterpaina Oypoe.

Teopema KorenbHuKOBa.

Ymemw ocywecmensimes nouck, Kpumu4eCcKuil AHAIU3 U CUHMe3 UHGOpMayuu, NPUMEHIMb CUCTEMHbII
1n00x00

. Haiitu npenen ¢pyukmu [im

3agaHusA KOHTPOJILHBIX padoT.

Cemectp 1

. Haiitu npenen mocnenoBaTensHOCTH |im<A I(n+7)(n+2) — n).
n—oo

x° —15x —2
o2 L [x+7-3°

. Haitti npousBosuyo dyskmuu Yy = Inarcsin~/1—e”* .

HaiiTi npon3BoaHyto y'(X) mapaMeTpruecky 3a1aHHOM QyHKIMH X = /2t —t?, y =arcsin(t —1) .

. Pasnoxuts muorounen P(X) = X* —6x° +8X B psin Teitnopa ¢ ueHTpoM B Touke X, =—1.
. Haifti nHTEpBANBI BO3PACTAHMS H yOBIBAHUS H TOUKH dKCTpeMyMa GyHkmmn Y = X* InX.

o 4 -
. HailiT MHTEpBaIBI BHITYKJIOCTH U TOUKH Tepernda GyHkuun Yy = X'€ ",



arctgx +

. Haiitu acumnroTs! rpaduka GpyHkumuu Yy = arctgx+z. .
3arctgx —
Cemectp 2

. .. . dx
. HaI/ITI/I HCOHpe,Z[eJ'IeHHI)II/I I/IHTCFpaJ'I J‘\/i
e* —

. Haittu Heonpenen€HHblid HHTErpa I (x+21)sin(4x)dx.

arctg x
x2+1

dx.

. Haiitu OHpe,Z[eJ'IeHHI)II/I HUHTErpail J'

o . 3X
. Haiitu miomanb Gurypsl, orpaHHYCHHON JIMHUAMHU Y = COS(7 X) U Y = o 0<x<1/3.

. Haiitn AJIMHY OYyTr'U KpHBOﬁ, SaﬂaHHOﬁ MnapaMeTpHUICCKU B IIPAMOYTOJIBHBIX KOOpAWHATAX
X =cost +tsint, y =sint—tcost, 0<t<r.

't 1
. Haiitu HecoOcTBeHHBIN nHTErpai 1-ro poaa I—dx
o (X+1)(x+5)
1-cos(x
. Haiitu nBoiino#t mpemen lim Zi(y)
=0, X2 (y +4)
y—>-3

. Haiitn cMelIanHyio NpousBoJHYIO z), byukpn z = In(1+ x?y*) .

Cemectp 3

. Haittu sxcTpemymsl

v ! ~ .
. Haiftn yacTHble IPOM3BOIHbIE Z, U 7| HESBHO 3a/aHHON dyHkumuu Z =Z(X, Y):

In(1+2) — z° =sin(x?y).
2 2

y

X
. Haiitu sxcTpeMyMbl QyHKIIUM Z = X — Y TIpU HAJIMYUH YCIOBHS ?+ E

e 1
. I3MeHuTh MopsI0K HHTETPUPOBAHUS B IIOBTOPHOM WHTETpAJIe J-dy I f(x,y)dx.
1 Iny

. Haiitu nBoiinoii uHTerpan ”«/16— x> —y?dxdy,rme D= {X2 +y? <16, x<y< Xﬁ}
D

. Haiitu TpoitHoit nHTErpan “‘J‘ xdxdydz,rne H = {0 <x<1, 0<y<10x, 0<z< Xy}.
H

. Haittu TpoiiHO# uHTErpan J“ (X2 + yz)dxdydz ,rae H = {XZ +y?+2°<9, X +y? < Z}.
H

(-D"Inn
. UccnenoBath Ha aGCOMIOTHYIO U YCIOBHYIO CXOAMMOCTD PSIT 27

n=2



9.  Paznoxwuts B psx Teiinopa mo crenensm X pyHKIU0 1 yKa3aTh 00J1aCTh CXOJUMOCTH

3—4x+ x?
pana.

10 Haiitu cymmy psiaa iw
| MY PR o0 2y @2n)r’

3aTEM MMOYWICHHOC HHTCIPUPOBAHUC.

BBITIOJTHUB CHAauYaIa MowieHHoe AuddepeHIIMpOBaHHE, a

11.  Haiitu xpuBONMHEHHBIN UHTETpAI 1-TO poaa j x%dl, rme
r

Fz{x:ﬁcost, y = /8sint, z=t,0£tsﬂ}.

12.  HaiiTu KpuBOIMHEHHBIN UHTETPA 2-TO poJa I ydx, rme I' = {X =t—sint,y=1-cost,0<t< ﬂ},
r
00X0JT KOHTYpa 0 BO3pacTaHuIo .

13.  HaiiTi moBepXHOCTHBIN HHTETpai 1-ro poaa ” zdS, e o= {X2 +yi+z°=41> O}.

o

14. HaiiTu moBepxHOCTHBIN UHTErpai 2-ro poja j z°dx dy, rae

o= {XZ +y?+2°=1,x>0y>0,z> 0}, HOpMaJib N K o 00pasyeTt ocTpblit yroi € ochio OZ.

| x]

15.  Paznoxuts B psag @ypre GpyHKuo y(X) =sin PR 3aJJaHHYIO Ha oTpe3ke [—r, 7].

16.  Haiitu npeo6pasoanne dypbe pynxmmn Y(X) =e .

Bnademv  cnocobnocmuio ocywjecmenams NOUCK, KPUMUYEeCKUll aHaiu3 u cumme3 uH@opmayuu,
NPUMEHAMb CUCMEMHBIU NOOX00 0I5 peuleHUs NOCMABIeHHbIX 3a0ay
Bonpocs Tecra.
1. IlpousBogHast pyHkMM f(X) B TOUKE Xy — 3TO HpPEAES OTHOIICHUS NMpHUpAIleHUus (QYHKIUH K
MpUpPALLEHUIO apTyMEeHTa, KOraa:

A. TlpuparieHus apryMeHTa He ONpeeIIeHO;

b. ®ynknus onuckiBaeT napabdoy;

B. Ilpupamienus aprymeHTa CTpEMUTCS K HYJIIO;
I'. ®yHKIHS ONMUCHIBAET AIUIAIIC.

OtBeT: B

2. 'eomeTpuyecKuil cMBICT TPOU3BOAHON PyHKIMH f(X) B TOUKE X — 3TO:
A. Ilpsmas;
b. YrnoBoi#i koaduiueHT kacateabHOU K rpaduky;
B. Pagunyc eaMHUYHON OKPYKHOCTH W3 TOYKH X;
I'. HecoOGcTBeHHBIN MHTETpa, ONPEACIISIONINN KPUBU3HY TPOCTPAHCTBA.

OtBet: b



3. ®u3n4ecKuil CMBICI IPOU3BOIHON myTH S(t) MO BpeMeHu t — 3TO:
A. Bekrop;
b. MaTtpuuHslil nepexo;
B. MruoBeHHas1 CKOPOCTb;
I'. I'pad.
Otger: B

4. Yemy paBeH mnpenen KOHCTaHThl C IIpH X, CTpeMsIIeMCS K JII00oMy Yucity?
A.0;
b. 1;
B. o;
I.C.

Otser: I

5. 3Ha4yeHwue MepBoro 3amMeyvaTeNIbHOTo Tpeaena lim, % paBHO:
A.0;
b. 1;
B. e;
I'. c0.

OtBet: b

N
6. 3HaUYeHUE BTOPOTO 3aMeYaTeNbHOTO mpenena lim, _,q, (1 + ;) PaBHO:
A.e;
b.1;
B. 0;
I'. m.
Otset: A



7. Ilpou3BoiHast HEHYJIEBOM KOHCTaHTHI C paBHA:
A. x;
b. 0;
B. C;
. x2.

OtBet: b

8. IIpoussoanas ¢pyukimu f (x) = x paBHa:
A.0;
b. 1;
B. x;
. x2.

OtBet: b

9. dopMmy.a IPOU3BOIHOMN cTeneHHoM Gpynkuuu (x™)' umeer BU:

xTL+1.

" n+1’

Bb. nx™;
B. nx™1;
1—‘ xn—l

Otset: B

10. IlponsBoaHast pyHKIMHU Sin X paBHA!
A. £x;
b. x;
B. cos x;
I'. [Ipon3BoiHO# TaHHOW (DYHKIIMHM HE CYIIECTBYET.

OtBeT: B

IIK-3. CnocobeHn (opMHUpOBaTh pPa3BUBAIOIIYI0 00pa30BaTCIbHYIO CpeAy JUIA JOCTHXKCHHS JIMYHOCTHBIX,
MPEIMETHBIX U METAIPEAMETHBIX PE3yJIbTATOB O0YUYCHUS CPEJCTBAMH MPETIOIaBaCMbIX YUEOHBIX IPEIMETOB



3name ocnosvl hopmuposanus passusarouelt 00paz08amenbHol cpedsl
TeMBI IJI1 KOHCIIEKTOB.

1. YwuciaoBble MHOXKECTBA.
2. MHOXeCTBO NEUCTBUTEIILHBIX YUCE.
3. MakcumMyM W MHUHUMYM YHCJIOBBIX MHOXECTB. TouHas BEpXHSS W TOYHAS HWKHSS TpaHU

YHCIOBBIX MHOXECTB.

4. Teopema 0 TOUHBIX IPAHSX.

5. Yucnosas QpyHKIuS.

6. OOmacTh onpeaeeHuss © MHOXKECTBO 3HaYeHUN (DYHKIIHH.

7. Cnoco0bl 3a1aHus GyHKINU.

8. CrnoxxHas u oOpaTHas QyHKIHS.

9. Uérnas, Heu€THas U nepuoanYecKas QyHKIUS.

10. Bo3pacranue u yObiBaHHE ()yHKIIHH.

11. OcHoBHbIe neMenTapHble GyHKIMH. [ToHsATHE STeMeHTapHON (QYHKIUY.

12. Yucnosas nocnenoBateabHOCTh. [Ipenen uncinoBoii nociae10BaTeabHOCTH.

13. Apudmernueckue omepaudu ¢ IOpeaeramMu  mocienoBarenbHocTed.  CBoiicTBa  mpernena
[10CJIe/I0BATENbHOCTH.

14. Teopema BeiliepuiTpacca 0 MOHOTOHHBIX OIPaHUYEHHBIX [1OCIIE0BATEIbHOCTSX.

15. CymMma GeckoHEeYHO yOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

16. Teopema bonbiiano — BeiiepmTpacca.

17. Kpurepuii Koiu cxonuMocTy 4MCII0OBOM 1OCIIE0BATEIBHOCTH

18. IIpenen ¢yukumu. OmHOCTOPOHHUN M OeckoHeuHBbIH mpenensl Gynkuuu. CBoiicTBa mpenena
GyHKIUH.

19. IlepBbIii 1 BTOpOI 3aMeyaTeIbHbIE IPEIEIbI.

20. HenpepsiBHOCTh pyHKIIMU. CBONHCTBA HEMPEPBHIBHOCTH (PYHKITUH.

21. Pa3peiBel pyHKIIMH. Teopema o pa3pbiBax MOHOTOHHBIX (DYHKIIHH.

22. DKBUBAJICHTHbBIE (DYHKIUH.

23. [IpousBosaHas ¢pynkuuu. E€ reomerprudeckuii 1 GU3NUECKU CMBICI.

24. luddepennmpyemocts Gynkuuu. [IpaBuna muddepeHnpoBanus.

25. CBs13b IPOU3BOJHOM, TU(PGepeHIIMPYEMOCTH U HENPEPHIBHOCTH (DYHKITHH.

26. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIHH.

27. l'umepOonuveckre CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC; MX TIPOU3BOIHBIE.

28. [Ipou3BoHas OKa3aTenbHO-cTeneHHON (pyHkimu. Jlorapudmudeckas mpon3BoaHas.

29. Jluddepenmmai, ero cBoicTBa, MHBAPHAHTHOCTH (hOpMBI T depenHinana.

30. [IpousBoaHas GyHKINH, 3aJaHHON TapaMeTPUUYECKH.

31. [IpouzBoaHbie U U hepeHInaTbl BEICIINX TOPSIKOB.

32. HeoOxoammoe ycIoBHE JTOKAIBHOTO 3KCTpeMyMa pyakimu (Teopema @epma). T

33. eopemsl Poss, Jlarpanka u Kommn.

34. OyHKIUS C HYJIEBOW MTPONU3BOTHOM.

35. Buasl Heonpenenéunocteit. [Ipasuino

36. JlonuTans pacKpbITHs HEOIIPEEIEHHOCTEH.

37. ®opmyma Teiinopa Uit MHOTOYIICHA.

38. bunom HetoroHa.

39. ®opmyna JlelOHMLA A1 IPOU3BOJHOM BBICIIETO MOPSIKA IPOU3BEACHUS (PYHKITUI.

40. ®opmymna Teitmopa 115 TPOU3BOIBHON (DYHKITHH.

41. OcrarouHoe ciaraemoe B (popme Ileano u B popme Jlarpanxa.

42. TeopeMbl 0 BO3pacTaHUH M YOBIBAHUU () YHKIIHA.
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. JlocTaTouHble YCIOBHSI JOKAJIBHOIO SKCTpEMyMa (YHKLUUHU. DKCTpeMyM (DYHKIMH, 3aJlaHHOM Ha
OTpE3KE.

Breimmykiocts GyHkimii. Heo6xonuMoe u 10CTaTouHOE YCIOBUS BRITYKJIOCTH (QyHKIMH. Teopema o
BBIITYKJIOCTH (DYHKIIMH.

Touka neperuda ¢pynkuuu. Jloctarounblie ycaoBUs TOUKH repernda GyHKInu.

IlepBooOpazHass (¢GyHKUMH U HeomnpeAeia€HHbIH uHTerpan. JIMHEHHOCTh HeonpenenEHHOro
WHTETpaa U €ro MPOTHBOIIOJIOKHOCTE JU(PPEPEeHIINPOBAHUIO.

MeTto[ 3aMeHBl IEPEMEHHON U METOJ, UHTEIPUPOBAHHUS 10 YaCTSIM B HEOIIPEIEIEHHOM UHTETpalIe.
WuTerpupoBanue 1poOHO-paliMOHaTIbHON (QYHKIUH.

Heomnpenenénnplie HHTErpaibl OT MPOCTEUIINX PAIMOHAIBHBIX IPOOECH.

Mertoa HeompeenEHHBIX KO GUIIMEHTOB U METOJL «BBIYEPKUBAHUI».

WNHuTerpupoBanne palvoOHAIbHBIX TPUTOHOMETPUYECKUX (PYHKIINH.

YHuBepcanbHas TPUTOHOMETPUYECKas IIOJACTAHOBKA.

WHTerpupoBaHue CUMMETPUUHBIX PAllMOHAIBHBIX TPUTOHOMETPUUYECKUX (DYHKLIUH.
WuTerpupoBaHne KBaJpaTUYHBIX HUPPALMOHAIBHOCTEM W  palMOHANBHBIX  QYHKIUH ¢
KBaJIpaTUYHBIMHU UPPALMOHAIBHOCTSIMH.

WuTerpupoBanue qpoOHO-THHEWHBIX HPpAlMOHAIBHOCTEH 1 AuddepeHInanbHbIX ONHOMOB.
[Tonsitue ompenenénnoro unHrerpana. HeoOxomumoe yciioBHE CYIIECTBOBAHMS OMPEAEIEHHOTO
unrerpana. Teopema Komm o cyniecTBoBaHMM ONpeAesIEHHOrO MHTerpaia. I'eomerpuueckuit
CMBICJI OIIPEAENEHHOr0 NHTErpasia. JINHEWHOCTh, aIMTUBHOCTD 1 MOHOTOHHOCTD OIIPEIEIEHHOTO
unterpana. Teopema O cpegHeM M IPOM3BOJHAS ONPENEIEHHOIO MHTErpajga ¢ IEPEMEHHBIM
BepxHUM mpenaenoM. @opmyna Herorona — JleiiOHuna. 3aMmeHa nepeMeHHOW U HHTETPUPOBAaHUE 110
4acTAM B ONpeAenéHHOM wuHTerpane. ONpencnéHHbld MHTErpall OT YETHOM, HEYETHOM U
nepuoandeckoit pyHkiuu. @opmyna Teitsiopa ¢ 0CTaTOYHBIM ClIaraéMbIM B MHTErpajIbHOU (hopMme.
I'eomeTpuyeckue NpUIOKEHUS ONPEACIEHHOIO HHTErpalla

HecoOctBennsbiit unterpan 1-ro poga. IlpusHaku cxoauMocTH HECOOCTBEHHBIX MHTETPAJIOB 1-r0
pona.

Hecob6cTBenHbIl nHTErpan 2-ro poja. [Ipu3Haku cXOAMMOCTH HECOOCTBEHHBIX MHTETPAlOB 2-TO
poza.

DyHKIUSA HECKOJIBKUX NTEPEMEHHBIX, 001aCTh OIpeIeIeHHs.

[Ipenenst no Komm u no I'eiiHe, HenmpepbIBHOCTh (DYHKIIMM HECKOJBKHMX IepeMeHHBIX. [Ipenen
cinoxkHo ¢GyHkuuu. [IpoxoxkieHne HempepblBHOM (DYHKIUHM Yepe3 MPOMEXYTOYHOE 3HaueHHE.
OTkpblTOE W 3aMKHYTOE€ MHOXecTBa, oOnacTtb. Teopembl Beliepmirpacca o HempepbIBHON
GbyHKIMM.

YacTHbIe TPOU3BOHBIE IIEPBOTO MOPSIAKA.

JuddepeHunpyeMocTb QYHKIIMHA HECKOIBKUX NMEPEMEHHBIX, Au(depeHnnan QyHKIUH.
HuddepenurpoBanue ci0xHON QyHKIUH.

YacTtHple NpPOM3BOAHBIE BBICIIUX MOPSAKOB. CMeIIaHHbIE NPOU3BOAHBIE, HX PABEHCTBO.
JuddepeHnnansl BHICIINX MOPSIKOB.

®opmymna Teitmopa yHKIIMN HECKOTBKHUX MEPEMEHHBIX.

Ocrartounoe cimaraemoe B popme Ileano u B popme Jlarpanxka. [Tommaom HeroToHa.

OkeTpeMyM (QYHKUIMM HECKOJBbKUX IepeMeHHbIX. HeoOxoaumoe H 1OCTaTOYHOE YCIOBUS
AKCTpeMyMa. DKCTpeMyM (QYHKIMHU ABYX MEPEMEHHBIX.

HesBnast ¢ynkmus. Teopema o HesiBHOW ¢yHkuuu. uddepennupoBanue HesIBHON (QyHKIUH.
Cucrema HesiBHBIX QyHKIUH. Teopema o cucteme HesIBHBIX (DYHKITHI.

VYcnoBHbIl 3KcTpeMyM. Heo0XxoanMoe ycCliOBHE YCIOBHOTO SKCTpeMyMa — MeETOA (PYHKUIUHU
Jlarpamxa. JlocTaTouHOE YCIOBUE YCIOBHOTO KCTpEMyMa. DKCTPEMYM KBaJpaTHYHOU (popMbI Ha
eaquHUYIHOU chepe.
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I'eomerpuueckue npuiaoxkeHus AUQQepeHInaIbHOr0 MUCUUCIEHUST (QYHKIMA  HECKOJIbKUX
IIEPEMEHHBIX

JIBoiiHble uHTErpaisl. OnpeneneHue U reOMeTpUYECKU CMBICH JBOMHOrO MHTErpana. Teopema o
CYLIECTBOBAHMM M OCHOBHBIE CBOMCTBA JBOMHOro mHTerpana. [loBTopHbIE MHTErpaibl. 3ameHa
IIEPEMEHHBIX B JBOMHOM HMHTErpaie. J[BOMHON MHTErpan B MOJPHBIX KoopAauHarax. MHTEerpan
ITyaccona.

Tpoiinbie wunHTerpansl. KyOupyemocts u 00BEM (urypsl B TpPEXMEPHOM MPOCTPAHCTBE.
Omnpenenenne TpoiHOro UHTErpana. Teopema o CyleCTBOBAHUM U OCHOBHBIE CBOMCTBA TPOWHOIO
HHTErpaa.

MHoromepHele uHTerpaisl. M3mepumocts u  Mepa JKopmana ¢urypsl B MHOTOMEPHOM
IIPOCTPAaHCTBE. MHOIOMEpPHBIE UHTErPAIIBL: OIPEIEICHUE, TEOPEMA O CYIIECTBOBAHUU, OCHOBHBIE
CBOMCTBA, 3aMEHA IICPEMEHHBIX.

CobcTBeHHbBIE U HECOOCTBEHHBIE HHTErPaibl, 3aBUCALINE OT apaMeTpa.

JuddeperunpoBanue 1 MHTETPUPOBAHKE IO TTAPAMETPY.

bera-pynkuus u ramma-QyHkius. X oCHOBHbIE CBOICTBA.

[Tonsitue uncnoBoro psga. CxoauMocTh 4nciaoBoro psaa. HeoOXoaumblil MpU3HAK CXOAUMOCTH.
ITpusnaku cpaBHenus. Ilpusnaku Jlanambepa u Komm cxoaumoctu. MHTerpanpHblii IpU3HAK
cxonuMocTH. 3HakonepeMeHHbIN psin. [lpusnak JleitOHuma cxoqumocT. AOGCOIIOTHO U YCIIOBHO
CXOALIMECs YUCIOBBIE psiibl. Teopembl 00 aOCOIOTHO U YCIOBHO CXOSIINXCS YUCIOBBIX Psax.
[TonaTne GpyHKIMOHANBHOTO psifa. PaBHOMEpHAs CXOAMMOCTh (PYHKIIMOHAIBHOTO psiaa. [lpu3naku
Beiiepmitpacca, [upuxine u AOGens paBHOMEPHOH CXOOUMOCTH (DYHKLIMOHAJIBHBIX pPSIOB.
CBoiicTBa paBHOMEPHO CXOAALIMXCS (DYHKIIMOHAIBHBIX PAIOB.

[TonsTne crenenHoro psnpa. Paauyc cxoaumocTH CTEneHHOro psijaa. PaBHOMepHas CXOOUMOCThb
CTeNeHHOro psna. CBoMCTBa cTeneHHbIX panoB. CxogumocTs pana Teinopa.

KpuBonuHuelinblii uHTETrpast 1-ro pona: ompeneneHue, TeopeMa O CYyIIeCTBOBAaHWUHM, OCHOBHBIE
CBOMCTBA, METO/IbI BBIYMCIICHUSI.

KpuBonuuelinplii uHTErpan 2-ro poja: ONpelesieHHe, TeopeMa O CYIEeCTBOBAaHUH, OCHOBHBIE
CBOMCTBA, CBA3b C KPUBOJIMHENHBIM HHTETPAJIIOM |-TO pOJia, METOIbI BBIYNCICHUS.
IloBepxHOCTHBII MHTErpan l-ro popa: ompenesneHue, TeOpeMa O CYLIECTBOBAHMM, OCHOBHBIE
CBOWCTBA, METO/IbI BEIYUCIIEHUS. TeIeCHBIN YroJl.

IloBEpXHOCTHBIN HHTErpan 2-ro poja: ONPENENIEHHE, TEOpEMa O CYIIECTBOBAHMM, OCHOBHBIE
CBOMCTBA, CBA3b C IOBEPXHOCTHBIM HHTErpajioM l-ro pona, MeToasl BblYMCIEHUS. Dopmybl
Octporpaackoro — I'puna, Crokca u Octporpanckoro — ["aycca.

Tpuronomerpuueckuit psag @ypoe. Kordpuunents: Oypne.

ToxnecTtBo u HepaBeHCTBO beccens u paBeHcTBO [lapceBan. Jlemma Pumana. npa Jupuxie u
Oentepa psana Oypee. Teopemsr Deitepa u Jupuxie o cxonumoctu psaga Oypse.

VYcnoBue aOCOMIOTHOM M pPaBHOMEPHON CXOAMMOCTH, NOWIEHHOE Au(QEepeHInpOoBaHUE U
MIOYJIEHHOE UHTETrpupoBanue psaga Oypoe.

[Ipsimoe mpeobpazoBanne dypre. Jlemma Pumana. O6patHoe nmpeodpazoBanrne Dypbe (MHTETpaT
®ypese). PaBenctso Ilnanmepens. [lounennoe nuddepenunposanune nuaterpaina Oypoe. Teopema
KorenpHukoBa.

Bomnpocel k ycTHOMY onpocy.
Cemectp 1

41. TloHsiTHE PAIMOHATILHOTO U ACHCTBUTEILHOTO uKcia. MppannonansHeie uncia. CBOWCTBO
ynopsiao4eHHOCTH. CBOMCTBO HEMPEPBHIBHOCTH.

42. N300pakeHne NeHCTBUTEIBHBIX YMCE Ha MPSIMOM. AKCMOMAaTHIECKOE MMOCTPOCHUE MHOKECTBA
I[Gf[CTBHTGJILHI:IX YUCEII.
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[TonsiTue neiicTBUTENbHON (QYHKIIMK ACUCTBUTEIBHOM epeMeHHOoN. I'paduk GpyHKIUH.
Orpanu4eHHOCTh, HEOTpaHUUEeHHOCTh (pyHKIMU. UeTHble, HeueTHbIe pyHKIMU. [lepnonuueckue
byHKINN.

Cnoxnbie Gynakmuu. O6paTHbie PyHKITUU.

[TonsiTre YMCIIOBOM MocieaoBaTebHOCTH. CrIOCOOBI 3aqaHus mocienoBaTenbHoCcTel. [Ipenen
YUCJIOBOMU MOCJIEI0BATEIBHOCTH.

I'eomeTpuyeckuii CMbICH Mpejiena MoCIeA0BaTeIbHOCTH. beCKOHEYHbIE ITPEEIIbI.
EnuncTBeHHOCTH npenena. OrpaHnYEeHHOCTh CXOIAUIEICS TOCIEI0BATENbHOCTH.
Apudmernueckre onepanuy HaJ CXOISAIIUMUICS MOCIeI0BATEIbHOCTSIMU.

[Ipenen MOHOTOHHOM NOCIEOBATENBHOCTH.

Yucno e Kak mpejesn nocienosatensaoctu (1+1/n)" .

Kpurepuii Ko cxoaqumocTy nociaeaoBaTesIbHOCTH.

beckoHe4YHO Masible MOCIe10BAaTEIbBHOCTH U UX CBSI3b C 0ECKOHEYHO OOJIbIINMHU.
Omnpenenenus npeaena GyHKIUH B Touke 1o ['efine u no Ko u ux 3KBUBaJICHTHOCTb.
OaHOCTOPOHHME MTPENEIBI.

[Tpenen Gpynkunu Ha 6€CKOHEYHOCTH M OECKOHEYHBIE MPEACIbI.

CaoticTBa nipeesioB (YHKIIUU U apuMETHICCKIE TeHCTBUS Ha peaenamu. [Ipenens
MOHOTOHHBIX (DYHKIIHN. 3aMedaTeIbHbIe MPEIebl.

beckoneyHo maibie (yHKIMU U UX CBS3b C OECKOHEUHO OOIBIINME ()YHKITHSIMH.
BepTukanbHble, TOPU30HTAIBHBIE U HAKIIOHHBIE aCUMIITOTHI Tpaduka QyHKIUH.
HenpepsiBHOCTE QyHKITNHN B TOUKE. JIOKaIbHBIE CBOWCTBA HEMPEPBIBHBIX (DYHKITHIA.
Omnepanuuu HaJ HETIPEPHIBHBIMU (DYHKIIUSMHU.

[IpenenpHBIN TIEpEX0/1 O] 3HAKOM HETPEPHIBHON (DYHKITHH.

Touxu pa3psiBa 1 ux kinaccupukanus. Teopema o pa3pbiBaX MOHOTOHHBIX (DYHKIIUH.
OrpaHn4eHHOCTh HETPEPHIBHBIX Ha OTpe3ke QyHKIUHN. JlocTHKeHNE SKCTpEMaJIbHBIX 3HAUEHUH.
TeopeMa 0 IPOMEXKYTOUHBIX 3HAUCHUSX HEMPEPBIBHON (DYHKIIMH.

[TpousBoaHas u ee puznueckuii U reomerpudeckuii cMoici. uddepenunpyemsie GyHKIUN.
Juddepennunan u ero reoMeTpUIECKUN CMBICIT.

[TpousBoHast CyMMBI, TPOU3BEACHUS U YACTHOTO.

JuddepenumpoBanue caoxkHON 1 00paTHON (HYHKIIMHA.

[Tpon3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKIINH.

[TpousBoHbIe U TG HEpeHIINATBI BBICIIUX TOPSIKOB.

[Tapamerpuueckoe 3aganue GyHKINUN U UX quddepeHIpoBaHHe.

Teopema @epma. Teopema Pomns. Teopema Jlarpanka. Teopema Komm.

PackppiTie HEOTpeIeIeHHOCTEH ¢ MOMOIIIBIO TPOU3BOAHBIX (TipaBmito JlomuTarns).
®opmyna Teinopa. bunom Herorona.

[Tpu3Haky MOHOTOHHOCTH (DYHKIIHH.

JlokanbHble 3KcTpeMyMbl GpyHKIMH. Heo6xoauMoe yciaoBre 3KkcTpemMyma.
Hoctarounsie ycioBus 3kcTpemyma. Hanbompinee n HaumMeHsbIee 3HaYeHUs (DYHKITHH.
HanpasieHue BBITYyKIIOCTH KPUBOM M TOYKHU Meperuoa.

Uccnenoanue GpyHkuuu u nocrpoenue rpaduka. Ilnan.

Cemectp 2
IlepBooOpasHas 1 HeonpeneneHHbl nHTerpan. OCHOBHbIE CBOMCTBA HEOIIPEIEIEHHBIX MHTETPAJIOB.
Tabnuiia OCHOBHBIX UHTEIPAJIOB.
3aMeHa TMepeMEeHHOW B HeompenaereHHOM wuHTerpane. lloasenenue mnox auddepeHnran B
HeoIpeeIeHHOM HHTErpae.
HHTerpupoBaHue 1o 4acTsm.
PanmonansHbie QyHKIIUY U UX UHTETPUPOBAHHE (CM. JICKIIUH).
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WHTerpupoBanne uppaloHaIbHbIX BBIPAXKEHUN B IPOCTEUILINX CIydasX (CM. JIEKLIHHN).
WHuTerpupoBanne UppaloOHaIbHBIX BBIPAXKEHUN C IIOMOILBIO ITOACTaHOBOK JHiepa.
WHTerpupoBanne HEKOTOPBIX IPYIHX UPPALMOHATIBLHOCTEHN (CM. JIEKIUH).

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKLIUH.

[Tonarue onpeneneHHOro uHTerpana. Heodoxoanmoe ycnoBue HHTETPUPYEMOCTH (DYHKITHH.

BepxHue 1 HUKHHE UHTETPAJIBHBIE CYMMBI U UX CBOMCTBA. Kputepuii HHTErpupyeMOCTH.

CBolicTBa ONpeAEIEeHHOT0 HHTErpaa.

Teopema o cpenHeMm.

CymecTBoBaHME MEPBOOOPA3HOIN OT HEMPEPHIBHOW (DYHKIIHU.

®opmyna Hetotona — JleliGHua.

WHTerpupoBanue 1o 4acTsM B OIPEEIIEHHOM HUHTErpase.

3aMeHa IEPEMEHHBIX B OIIPEEICHHOM UHTErpalle.

HecoOcTBeHHBIN MHTErpa)l OT HEOrPAaHHUEHHON (PYHKIIH U TI0 OECKOHEYHOMY MTPOMEXKYTKY.
Teopemsl cyliecTBOBaHMSI HECOOCTBEHHBIX HHTEIPAJIOB.

Brraucnienue miomaneit miockux ¢uryp. [lnomanb KpUBOJMHEHHOTO CETMEHTA.

Beruuciienne 06eMOB Tell 1O IUIOMAAsIM HapaiesibHbIX cedeHnil. O0beM Tela BpalleHusl.

JnuHa kpuBoid. JnuHa gyru xak napamerp. Jduddepennman qyru.

[Inomjanb MOBEPXHOCTH BpalLEHUS.

N-MEpHOE €BKJINI0BO MPOCTPAHCTBO, €ro noAMHoxecTBa. [lonsTie obnactu.

[locnenoBarenbHOCTH B N-MEPHOM €BKJIMJOBOM IpocTpaHcTBe. [Ipemen mocienoBaTenbHOCTH.
CaolicTBa NpeesioB NOCIE10BAaTEIbHOCTEMN.

YucnoBele JedCTBUTENbHbIE (DYHKIMU HECKOJIbKHUX IepeMeHHbIX. ['padux ¢(yHKuMH JBYX
IIEPEMEHHBIX.

IIpenen uncnoBbIX PYHKIUH HECKOJIBKUX NTEPEMEHHBIX B Touke. CBOWCTBA MpeienoB GyHKINH.
HenpeppIBHOCTh UMCIOBBIX (YHKIUI HECKOJNBKUX NEPEMEHHBIX B TOouke. CBONCTBA HEMpPEPHIBHBIX
YHUCIOBBIX (QYHKIHH.

UYactabie npousBoHbie, nuddepeHmpyeMocts U qud@epeHiman YucioBbix GYHKIIMN HECKOJIBKUX
IIEPEMEHHBIX.

[Ipon3BoiHBIE CHOXKHBIX QYHKIMH, TUdepeHIInan caoKHON QpYyHKINH.

YacTHble NPOM3BOJAHBIE BBICIIMX IOPSAAKOB M YCIOBHMS HX HE3aBUCHUMOCTH OT IOpsJKa
g depeHInpoBaHMSL.

JuddepeHnnansl BBICIINX MOPSAIKOB.

Cemectp 3
®opmyna Telnopa 11 GyHKIIMM HECKOJIBKUX MEepeMEHHbIX. DOPMbI OCTATOYHOI'O CJIaraeMoro.
JlokanbHBIN 9KCTpeMyM (DYHKIIMM HECKOJBKUX INEpPEMEHHBIX, HEOOX0AUMOE YCIOBHE IKCTPEMYMa,
JIOCTATOYHBIE YCIOBHS SKCTPEMYMA.
HesBnas @ynkmus. Teopema o HesiBHON GyHKIMU. YacTHbIE TIPOU3BOIHBIE HEABHOM (DYHKITUH.
Cucrema HesiBHBIX QyHKIHMI. Teopema o cucteme HesIBHBIX (PyHKUIUN. SkoOHaH.
VYcnoBHblll keTpeMyM. HeoOxonumoe yclnoBHE YCIOBHOTO 3KCTpeMyMa — METOJ MHOXKHTENen
Jlarpanxa. JloctaTouHOE YCIOBHE YCIOBHOIO 3KCTPEMYMA.
MaxkcuMyM 1 MUHHUMYM KBaJIpaTUYHON (OPMBI Ha €IMHUYHOM cepe.
I'paguent ¢pynkuuu. Ero reomerpuueckuii CMbICI.
[ToBepxHocTH ypoBHs. KacarenpHas IIIOCKOCTb K TOBEPXHOCTH.
KBagpupyemocts u muomanp miockoi ¢purypsl. [loHsaTre 1BoHHOTO HHTErpaa.
HeoOxoauMoe M JI0CTaTOYHOE YCIOBHE MHTETpUPYyeMOCTH. WHTErpupyeMocTh HENpepbIBHOM
byHKIIH.
CaolicTBa IBOMHOI0 MHTErpaa.
Beruncinenue 1BOMHOTO HHTErpana CBEJCHUEM K IIOBTOPHOMY MHTETpaILy.
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3aMeHa [IEpEMEHHBIX B IBOMHOM MHTErpasie. J{BoHHOM NHTErpall B MOJIAPHBIX KOOPAUHATAX.
Brruucnenune unrerpana Ilyaccona.
Kybupyemocts 1 00bEM (hurypsl B TpéxmepHoM npocTpancTBe. [IoHsTHE TPOMHOTO UHTETpaja.
Teopema o cynieCTBOBaHMM U €AMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA TPOMHOIO MHTETpaIa.
Beluncienue TpoHHOTO UHTErpasa B ACKapTOBBIX KOOpAUHATax. [IOBTOpHBIE HHTETpAJIbIL.
3ameHa repeMeHHbIX B TPOMHOM MHTerpaje. TpolHON WHTerpal B MWIMHAPUYECKUX U CPEPHUICCKIX
KOOPIHMHATAX.
N3mepumocts u Mepa JKopraHa ¢urypsl B MHOIOMEPHOM MpOCTpaHCTBe. IIpumepsl M3MepUMBbIX
¢buryp.
Omnpenenenne 1 OCHOBHBIE CBOMCTBA MHOIOMEPHOI'O HHTETpaJIa.
Beruucnenue MHOromepHoro unrerpaia. [IIoBTopHbie HHTETpabl.
3aMeHa [IEPEMEHHBIX B MHOTOMEPHOM MHTETPAJIE.
CoOcTBeHHBIE HHTETrpAJIbl, 3aBHCALINE OT mapamerpa. AuddepeHunpoBanne 1 HHTETPUPOBAHHE 110
napamerpy.
bera-ynkus u ramma-gynkius. X oCHOBHBIE CBOHCTBA.
[lonsaTre uncnoBoro psiaa u ero cxogumoctu. ColicTBa cxonamuxcs psaaos. Kpurepuii cxoqumoctu
psilia C MOJIOKUTEIBHBIMU YICHAMH.
CpaBHUTENbHBIE NPU3HAKU CXOJUMOCTH HOJOXHUTENIbHBIX psAnoB. [Ipusnak [lanambepa. Ilpusnak
Komm.
Kputepuit Komm cxoauMocTu mociienoBaTeIbHOCTH JEUCTBUTENbHBIX 4Yuced. Kpurepuit Komum
CXOJMMOCTH YHMCIIOBOIO psija.
AGcoutoTHas M yCIIOBHAs CXOAUMOCTB psAoB. CBOMCTBa a0COIIOTHO U YCIIOBHO CXOJSALIUXCS PAIOB.
3nakonepeMeHHbIN psia. [Ipu3Hak JIelOHMIIA CXOTUMOCTH 3HAKOIIEPEMEHHBIX PSIOB.
OyHKIMOHAIBHBIE  IIOCIENOBATEIBHOCTH, paBHOMEpHas cxoaumocTs. Kpurepnii  Kommn
PaBHOMEPHOM CXOIMMOCTH (PYHKIIMOHAIBHOM MOCIe10BaTeIbHOCTH. HenpepbIBHOCTD NpeaenbHOM
GbyHKIUH.
OyukumroHanbHble psaabl. [Ipusnak Beiepiirpacca paBHOMEPHONW CXOAMMOCTH (PYHKIIMOHAIBHOIO
psna.
WuTerpupoBanne GyHKIIMOHAIBHBIX pA10B. {uddepenurpoBanme pyHKIINOHAIBHBIX PSI0B.
[Tonarue crenenHoro psna. IlonsTHe BepxHero mpezaena, ero cpoicTBa. Paauyc u obnacth
CXOAMMOCTH CTETEHHOTO psifa. CBOMCTBA CTENIEHHBIX PSAJIOB.
Pan Teiinopa. HeoOxoqumoe U qocTaTouHOE yCIOBHE pazioxeHus (GyHkuuu B psg Teitnopa.
JlocTaTouHble yCIOBHS CXOAUMOCTH psiaa Tewmnopa.
PaznoxeHne HEKOTOPBIX dIeMeHTapHbIX PyHKIMI B psin Tenopa.
[IpumMeHeHHne CTENEHHBIX pAIOB K MNPUOIMKEHHOMY BBIYUCICHHIO 3HAYEHHMH 3JIEMEHTapHBIX
(GYHKIMN ¥ UHTETPAJIOB.
CrnpsamiIseMOCTb U JUIMHA TYTH KPUBOUM B TPEXMEPHOM IPOCTPAHCTBE.
Omnpenenenue, TeopeMa O CYIIECTBOBAHMM M EIMHCTBEHHOCTH M OCHOBHBIE CBOMWCTBA
KPUBOJIMHEWHOTO MHTErpaia 1-ro poxa.
Brruncnenue KpuBOJIMHEWMHOT 0 HHTErpana 1-ro poza.
Omnpenenenne, TeopeMa O CYIIECTBOBAHMM M €IMHCTBEHHOCTH M OCHOBHBIE CBOMCTBa
KPUBOJIMHEWHOTO MHTErpajia 2-ro poja.
Brruncnenue KpuBOJIMHEWHOr0 MHTErpaia 2-ro pojaa. CBa3b ¢ KPUBOJWHEWHBIM UHTETpajioM l-ro
pona.
KpuBonuHelHpIli MHTETpall 2-TO pojaa MO TpaHUIe IUIOCKOW obOmactu. HampaBnmenue o6xona.
®opmyna Octporpaackoro — ['puHa.
[Inomanp MOBEPXHOCTH B IPOCTPAHCTBE.
Onpenenenue, TeopeMa O CYIIECTBOBAHMM M EJUHCTBEHHOCTH M OCHOBHBIE CBOMWCTBa
IIOBEPXHOCTHOT'O MHTErpazia 1-ro pona.
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Brruncnenue noBepXHOCTHOrO uHTErpana 1-ro poga. TenecHslil yroai.

Omnpenenenne, TeopeMa O CYIIECTBOBAHUM M E€OUHCTBEHHOCTH M OCHOBHBIE CBOMCTBa
MMOBEPXHOCTHOI'O MHTErpaja 2-ro poja.

Brruncnenue noBepXHOCTHOrO MHTErpana 2-ro poaa. CBs3b ¢ NOBEPXHOCTHBIM MHTErpajioM l-ro
poza.

[loBepXHOCTHBIM MHTErpas 2-ro poja IO TIpaHHlle (GUIypbl B TPEXMEPHOM IPOCTPAHCTBE.
®opmyna Octporpajackoro — ["aycca.

KpuBonuueliHplii uHTErpan 2-ro pojaa Mo 3aMKHYTOH KpuBod. HampaBinenue obOxoma. ®opmyna
Crokca.

He3aBrucHMOCTh KpMBOJIMHENHOIO HHTETpaIa 2-ro0 poJa OT IIyTH UHTETPUPOBAHUS.
Tpuronomerpuueckuii psan @ypoe. Koapduuuentsr @ypoe. ToxnecTBo n HepaBeHCTBO beccens u
paBeHnctBo [lapceBais.

Anpa dupuxne n @enepa tpuronomerpudeckoro psga @ypwe. Teopembr Deliepa u dupuxie o
CXOAMMOCTH TPUTOHOMETpUYECKOro psna Pypee.

VYcinoBue aOCOMIOTHOH W PpPaBHOMEPHOW CXOIMMOCTH U TOWIeHHoe audepeHnnpoBaHmne
TPUTOHOMETPHUUYECKOT0 psana Dypbe.

[louneHHoe UHTErPUPOBAHUE TPUTOHOMETPUUECKOIO psiia Dyphe.

[Ipeo6paszoBanue Oypne. Jlemma Pumana.

Paznoxenne ¢pynkuuu B uaTerpan ®ypee — odOparnoe nmpeodpasopanue Dypre.

Paencrso IInanmepens. [lounennoe nuddepenurpoBanue nurerpaina Oypoe.

Teopema KorenbHuKOBa.

Ymems popmuposams pazeusarowyio obpazosamenvuyto cpedy 0isi 00CMUNCEHUSL HYHCHBIX Pe3VIbMAmo8
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11.
12.
13.
14.
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16.

Haiitu npenen dpynkipm lim

Haiitu acumnroTs! rpaduka pyHkunu y =

. Haiitn Heonpenen€HHBIN HHTErpall J~

3agaHusA KOHTPOJILHBIX padoT.

Cemectp 1

. Haiitu mpenen mociie1oBaTeIbHOCTH Iim(A I(n+7)(n+2) — n).
n—o0o

x> —156x—2

22 L JX+7 -3

Haiitn niponssonnyro Gyrkiun Yy = Inarcsin/1—e** .
o ’ 9] 2 H
Haiiti mpousBoanyio Yy'(X) mapamerpuuecku 3amannoi Gpynkipn X = +/2t —t°, y =arcsin(t —1) .
Pasnoxuts Muorowien P(X) = X* —6x® +8x B psin Teitnopa ¢ HeHTpoM B Touke X, =—1.
HaiiTi MHTEpBAIB BO3PACTAHUS M yOBIBAHHS M TOUKH dKcTpeMyMa GyHkun Y = X INX.

HaiiTi nHTEpBabl BRITYKIOCTH U TOYKHU Neperuda GQyHKIuu Yy = x‘e™.

arctgx + 7
3arctgx— 7z

Cemectp 2

dx
Jer -1
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Haiitu HeonpenenéHHbIi HHTETpal I (x+21)sin(4x)dx.

arctg x

dx .
x?+1

1
Haittu onpenenéHuplii ”HTErpa j
0

o . 3X
Haiitu utomans Gurypbl, orpaHUYCHHON JTHHUSAMHU Y = COS(7X) U Y = ER 0<x<1/3.

Haiitu nnuny 1yru KpuBoii, 3aJJaHHONM MapaMeTPUIECKHU B TPSIMOYTOJIbHBIX KOOPAUHATAX
X =cost+tsint, y=sint—tcost, 0<t<rx.

Haiitu HecoOcTBeHHbIN MHTErpal 1-ro poaa I—dx .
o (X+1)(x+5)

. 1--cos(x
Haiitu gsoiinoit mpexen lim Zi(y)
0 X2 (y+4)

y—>-3

Haiitn cmelanHyro npousBoanyto z; GpyHkuun z = In(l+ x°y*).
Cemectp 3
. 1 1
Hatitu sxkcTpeMymbl GyHKIUU Z = XY + — + o7 (x>0,y>0).
X zy

v ! ~ .
Haiiti 9acTHBIC IPOM3BOJHBIC Z, ¥ z| HESABHO 3a/JaHHOI QYHKIMH Z = z(x, y):

In(1+2) — z° =sin(x?y).
2 2
o Xy
Haiiti skcTpeMyMbl GYHKIMU Z = X — Y TPU HATHYHHA YCIOBUSI 9 + 6 1.
e 1
V3MeHUTh MOPSA0K MHTETPUPOBAHHSI B TOBTOPHOM MHTETpaIe J-dy I f(x,y)dx.

1 Iny

Haiitu nBoiiHoii uHTErpan ”«/16— x* —y?dxdy,rme D= {X2 +y? <16, x<y< Xﬁ}
D

Haiitu TpoitHo#t nHTErpa: J.U xdxdydz, rme H = {0 <x<1 0<y<10x, 0<z< Xy}.
H

Haiitu TpoiiHoi uHTErpa .[” (X2 + yz)dxdy dz,rme H = {XZ +y?+2°<9, X +y? < Z}.
H

q 5 2 (-D"Inn
CCJIEA0BATh Ha a0COJIFOTHYIO U YCIOBHYIO CXOJUMOCTb Psif 272 .
n=2
. 1
Paznoxuts B psig Teisiopa mo creneHsM X QyHKITHIO 3 drax Y yKa3aTh 0071aCTh CXOJUMOCTH
—4X+ X

pana.
o0 (_1) n X2n+2
Haittu cymmy psiga » ———————

nzz(; (2n+2)(2n)!

34TCM MOWICHHOC MHTCTPHUPOBAHUC.

, BBIMIOJTHUB CHavaJa nmowieHHoe nuddepeHnupoBanme, a

-~ v v 2
Haiiti kpuBOIHMHEHHBINA HHTETpai 1-ro poaa I x“dl, rme
r
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Fz{x:ﬁcost, y = /8sint, z=t,0£tsﬂ}.

HaiiTu xpuBOJIMHENHBIN UHTETPA 2-TO poaa I ydx,rme I'= {X =t—sint, y=1-cost,0<t< ﬂ},
r
00X0/1 KOHTYpa 10 BO3pacTaHuIo .

Haiitu noBepxHoCTHBIN uHTErpan 1-ro poaa ” zdS,rne o= {Xz + y2 +2°=4,2> 0}.

o

Haiitu noBepxXHOCTHBIN UHTErpan 2-ro poja J' z?dxdy, rue

o= {X2 +y?+2°=1,x>0,y>0,z> 0}, HOpMaJib N K o 00pasyer ocTpblil yroi € ochio OZ.
.| x

Paznoxwuts B psan @ypre Gynkuio y(x) =sin |2|, 3aJJaHHYIO Ha oTpe3ke [—r, z].

Haiiti npeo6pasosanue ®ypse pyuxmmn y(xX) =e ™.

Braoemv cnocobnocmuio gpopmuposams pazeusarouiyro 0opazosamenvryio cpedy 0isi 00CMUNCEHUS TUYHOCHHDBLX,
npeoMemHblX U MemanpeoMemublx pe3yibmanos obyueHus cpeocmeamu nPenooasaemvix y4eoHulx npeomenos

Bompocsl Tecra.
1. IlpousBoanas pynkuuu f(x) B TOUKE X, — ITO MpPEIEN] OTHONICHUS MpHUpalieHus QYyHKIUU K

MIPUPALICHHUIO apIyMEHTa, KOI/ia:

A. IlpupaiieHus apryMeHTa He ONpEAEIIEHO;
b. ®ynkuus onuceiBaeT napabdomy;
B. IIpupamienus aprymeHTa CTpEMUTCS K HYJIIO;

I'. ®yHKUHS ONMUCHIBAET DIUIUIIC.

Otset: B

2. 'eomeTpHUeCcKHii CMBICI MTPOM3BOAHON PyHKIMH f (X) B TOUKE X — 3TO:
A. Ilpsmas;
b. YrioBoii koappunumeHT kacaTenbHOM K rpaduKy;
B. Paguyc equHUYHON OKPYKHOCTH U3 TOUKHU X(;

I'. HecoOcTBEHHBII MHTETpall, ONpPEACSIOINNA KPUBU3HY IPOCTPAHCTBA.

Otset: b

3. ®usnuecKuil cMbICH MPOU3BOAHOM myTH S(t) 10 BpeMeHHu t — 3TO:
A. Bekrop;
b. MarpuuHslii niepexon;

B. MraoBeHHasi CKOPOCTb;



I'. I'pad.
OtBeT: B

4. Yemy paBeH mpeaen KOHCTaHThl C Tpu X, cTpeMsiieMcs K J1Io0oMy duciy?
A. 0;
b.1;
B. o;
I'.C.
Otset: I’

5. 3HaveHwHe MepBOro 3amevaresbHOro npeaena lim,._,, % pPaBHO:
A.0;
b. 1;
B. e;
I'. c0.

Otsert: b

. 1\*
6. 3HaUYeHHE BTOPOTO 3aMEYaTeNBHOTO mpenena lim, ,q, (1 + ;) paBHO:

A.e;
b. 1;
B. 0;
I'.m.
OtBeT: A

7. IIpon3BoHas HEHYIEBOW KOHCTaHTHI C paBHA:
A. x;
b. 0;
B. C;

I. x2.



OtBet: b

8. INpousBoanas pynkiwn f(x) = x paBHa:
A.0;
b. 1;
B. x;
. x2.

Otset: b

9. dopMyia IPOU3BOIHOMN cTeneHHoM Gpynkuuu (x™)' umeer Bu:

xn+1.

" n+1’
B. nx™;

B. nx™1;

r.oxn 1

OtBeT: B

10. IlponsBoaHast pyHKIMHU Sin X paBHA!
A. +x;
b. x;
B. cos x;
I'. [TpousBoHOM MaHHOW ()YHKITUU HE CYIIECTBYET.

Otser: B

HpOMe)KYTO‘-IHaSI aTTeCTanuAa

VYK-1. CnocoGeH ocymecTBIsATh MOMCK, KPUTHYECKUH aHAM3 W CUHTE3 MH(OpMaluy, NPUMEHATH CUCTEMHBIN
noaxon A peIICHN MOCTABJICHHBIX 3a1a4

3namw ocHo6bl cucmemHo20 nooxooa

Vmems ocywecmensames nouck, Kpumudeckuti aHaiu3 u CUHmMe3s UHGOPMayul, nPUMEHsIMb CUCTEMHbLLL
nooxoo0

Braoemv  cnocobnocmuio ocywecmensime NOUCK, KPUMUYECKUU AHAAU3 U CUHmMe3 uHpopmayuu,
NPUMEHSIMb CUCTIEMHDBLL NOOX00 OJisL PEUleHUsi NOCMABIEHHbIX 3a0ay



IIK-3. CnocobeHn (opMHUpOBaTh pPa3BUBAIOIIYI0 00pa30BaTCIbHYIO CpeAy JUIA JOCTHXKCHHS JIMYHOCTHBIX,
MPEJIMETHBIX U METAIPEIMETHBIX PE3y/IbTATOB 00YUEHHS CPEICTBAMHE IPETIOIaBAEMbIX YICOHBIX MIPEIMETOB
3Hamwv ocro6bl hopmuposarnus passusaroueit 00pa308amenbHOl cpedbl

Ymems popmuposams passusaiowyto oopazosamenvryio cpedy 07 00CMUNCEHUS. HYHCHBIX Pe3VIbmAamos
Brademwv cnocobnocmuio gpopmuposams pazeusarowyro 0opazoeamenvhyio cpedy 0isi 00CIMUNCEHUS TUYHOCHHDLY,
NPeOMEMHBIX U MEMANPeOMemHbLX Pe3yibmMamos 00yue st CPeOCmEamu NPenodasaemvlx Y4eOHbIX NPeoMemos

3amaHus, HEOOXOAUMBIE s OlleHHuBaHUs chopmupoBannoctu YK-1, [TK-3

o N

©oN

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

w

1

CLWoN O~

Bonpocsl k 3k3aMeHny.

Cemectp 1
[TonsiTHe parMOHAIILHOTO U JEHCTBUTENBHOTO yKciia. Mppannonansueie yncina. CBOWCTBO
ynops104eHHOCTU. CBOMCTBO HENPEPHIBHOCTH.
[TonsaTne neficTBUTENBHON QYHKIIMK ACHCTBUTENHHON IepeMeHHo. ['paduk pyHKImH.
Orpanu4eHHOCTh, HEOTPAaHHUEHHOCTh (PYHKIIMU. UeTHbIE, HEeUeTHBIE (PYHKITHH.
[Tepuoanueckue GyHKINN.
Crnoxusie pynkuuu. ObpaTHbie QyHKIUH.
[TonsTHE YnCIIOBO MocenoBarenbHOCTH. CIIOCOOBI 3a1aHus TToceaoBarenbHocTel. [Ipexen
YUCJIOBOM MTOCJIEI0BATEIBbHOCTH.
['eomeTprueckuii cMbICH IIpeiesa MOCIe0BaTEIbHOCTH. beCKOHEYHbIE ITPEAECIIBI.
EnunctBeHHOCTD npesena. OrpaHuueHHOCTh CXOIALIEHCS TOCIIEI0BATEIbHOCTH.
Apudmerndeckue onepanuy HaJ CXOASIIUMEICS MOCIEI0BATEIHHOCTSIMH.
[Ipenen MOHOTOHHOM MTOCIIEIOBATEIBHOCTH.
Yuciio e Kak mpesien nociegoparenbroctu (1+1/n)"
Kpurepuii Ko cxogumocTs nociaeaoBaTeIbHOCTH.
beckoHeyHO Masble MoCIe10BaTeIbHOCTH U UX CBSI3b ¢ OECKOHEYHO OOJIBbIINMHU.
Omnpenenenus npenena GyHkuu B Touke 1o ['eiine u mo Komm u ux 3KBUBaJI€HTHOCTb.
OAHOCTOPOHHKE TIPEIEIbI.
[Ipenen ¢pyHkunu Ha GECKOHEYHOCTH U OECKOHEUHBIE MTPEIEBbI.
CgoiicTBa npenenoB GyHKIUU U apudMeTUuuecKre NelcTBus Haja npeaenamu. [Ipenenst
MOHOTOHHBIX (PYHKIIMNA. 3aMedaTeNnbHbIE MPeIebl.
beckoneuHo Manbie PYHKIIUU U UX CBSI3b C OECKOHEUHO OOJIBITMMHU (HYHKIIUSIMH.
BepTukanbHbie, rOpU30HTANIBHBIE U HAKIIOHHBIE aCUMIITOTHI Tpaduka QyHKINU.
HenpepriBHOCTE QyHKIIMY B TOUKE. JIOKanbHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKIINH.
Onepanuu HaJ HEMPEPHIBHBIMU () YHKITUSIMHU.
[IpenenbHbIN nEpexo/1 MO/ 3HAKOM HENPEPbIBHON (PYHKIINU.

Cemectp 2
[lepBooOpazHas u HeompeneneHHbI uHTerpaj. (OCHOBHBIE CBOICTBa HEOIpeneIeHHbBIX
HUHTETPaJIOB.
Tabnuita OCHOBHBIX HHTETPAJIOB.
3aMeHa mnepeMeHHOM B HeompezaeleHHOM uHTerpaie. [loaBenenue mox auddepenuuan B
HEONPENEIIEHHOM UHTErpase.
WNHuTterpupoBanue 1no yactsm.
PanmonanbHble QyHKINN U X UHTETPUPOBAHUE (CM. JIEKIIHH).
HuTerpupoBanue uppaoHaIbHBIX BIPAKEHUN B IPOCTEUIINX cydasX (CM. JEKIIHUHN).
HNuTerpupoBanue nppanymoHaIbHbIX BBIPAKEHUM C OMOILBIO MTOJCTaHOBOK Jilyiepa.
HNuTterpupoBanrie HEKOTOPBIX APYTUX UPPALIUOHAILHOCTEHN (CM. JIEKIIUH).
HNHTerpupoBanre TPUTOHOMETPUICCKUX () YHKITHM.
[Tonatue onpeneneHHOro nuTerpana. Heodoxoanumoe ycnoBue HHTETPUPYEMOCTH (DYHKITHH.
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BepxHue n HuKHUE UHTErpajIbHbIE CYMMBI U UX CBOMcTBa. KpuTepuii UHTErpupyeMoCTH.
CBoiicTBa ONpeIeICHHOT0 HHTErpaa.

Teopema o cpenHeMm.

CymecTBoBaHUE NTEPBOOOPA3HON OT HEMPEPHIBHON (YHKIIHH.

®opmyna HeroTona — Jleiibnuna.

HHTerpupoBanue 1Mo 4acTsM B ONPEIeICHHOM HHTETpaIe.

3ameHa NepeMEHHBIX B ONPEICICHHOM UHTErpase.

HecoOcTBeHHbII HHTETpa OT HEOTPAaHUYEHHON (QYHKITUU U TT0 OECKOHEUHOMY IPOMEKYTKY.
Teopemsl cymiecTBOBaHHSI HECOOCTBEHHBIX HHTETPAJIOB.

Brruucnenue miomniaaei miockux ¢uryp. [nomaas KpuBOIMHEHHOTO CETMEHTA.

Cemectp 3
@opmyna Teinopa mus GYHKIMM HECKOJNBKHX TEpeMEHHBIX. DOpMBI  OCTaTOYHOTO
cJIaraeMoro.
JIoKkanbHBI AKCTpeMyM (YHKIUM HECKOJIbKUX TIEPEMEHHBIX, HEOOXOANMOE YCIOBUE
9KCTPEMYMA, IOCTATOYHBIE YCIOBHS KCTPEMYMaA.
HesHas pynkmus. Teopema o HesiBHON GyHKINU. YacTHBIE POU3BOIHBIC HESBHOW (DYHKIIHH.
Cucrema HesiBHBIX QyHKIHH. Teopema o cucteme HessBHbIX (pyHKUUN. SkoOHaH.
VYcnoBHbIil 3xkcTpeMyM. Heo6xoaumoe ycioBue yciioBHOTO IKCTpEMyMa — METOJI MHOKHUTENEH
Jlarpanska. JlocTaTo4HOE YCIOBHE YCIOBHOI'O KCTPEMYMA.
MaxkcuMyM 1 MUHIMYM KBaJIpaTHYHON (POPMBI Ha EIMHUIHOH cepe.
I'papuent pynxiuu. Ero reomerpuueckuii cMbIci.
IToBepxHoctu ypoBHs. KacaTenbHas III0CKOCTh K IOBEPXHOCTH.
KBagpupyemocTs 1 miomaab miockoit purypsl. [Tonsarue nBoitHOro uHTErpana.
HeoOxonuMoe u 10cTaTodyHOE YCIIOBUE MHTErpUpyeMocTH. HTerpupyemMocTs HemnpepbIBHOM
GbyHKIIH.
CBoiicTBa IBOMHOTO MHTETpAIA.
Beluncnenne 1BOMHOr0 HHTETpasla CBEICHUEM K IOBTOPHOMY UHTETPAIy.
3aMeHa epeMEHHbIX B IBOMHOM UHTerpasie. J{BoiiHOM HHTErpa B MOJIAPHBIX KOOPAWHATAX.
Beruucnenue unrerpana Ilyaccona.
Kybupyemocte u 00b€M ¢Qurypsl B TpEXMepHOM mpocTpaHcTBe. l[loHsATHE TpOHHOTrO
UHTErpana.
Teopema 0 CyImecTBOBaHMM U €IMHCTBEHHOCTH U OCHOBHBIE CBOKMCTBA TPOMHOTO UHTETpasa.
Brruncnenue TpoiHOro MHTErpaia B 1€KapTOBBIX KOOpAUHATaX. [I0BTOpHBIE MHTETpaJIbI.
3amMeHa MEepEeMEHHBIX B TPOMHOM HHTerpane. TpOoWHOM HHTErpal B UWIMHAPUYECKHX H
cepruuecKux KOOpIruHAaTaX.
W3mepumocts u wmepa Kopnana ¢urypsl B MHOTOMEpHOM TpocTpaHcTBe. [Ipumepsr
W3MEPUMBIX QUryp.
OrnpenenieHne U OCHOBHBIE CBOWCTBA MHOTOMEPHOT'O MHTETPaIA.
Beruucnenne MHOromepHoro unrerpana. [IIoBTopHble HHTErpabl.
OYHKIIMOHAIBHBIE TOCIIEIOBATEIbHOCTH, paBHOMEpHas cxoauMocTb. Kpurepuit Komm
PaBHOMEpPHOM  CXOJUMOCTH  (DYHKIIMOHAIBHOM  IOCIIeA0BaTeNbHOCTH.  HempepbhIBHOCTD
npeneabHoN QyHKIUY.
OyukuuoHanbHele  panbl.  IIpusHak  Beidepmrpacca  paBHOMEPHOM — CXOAMMOCTH
(YHKIIMOHATLHOTO Psijia.
WuTerpupoBanue QpyHKIMOHAIBHBIX psafoB. JuddepenupoBanne (yHKIMOHATBHBIX PSI0B.
[Tonsitue crenennoro psga. [loHsTue BepxHero mpejaena, ero cpoiicTBa. Paamyc u o0macthb
CXOAMMOCTH CTETIEHHOTO0 psifa. CBOMCTBA CTENIEHHBIX PSIOB.
Psin Tetinopa. Heobxoaumoe u 1ocTaTouHOE yCIOBUE pa3iiokeHust GyHKIUU B psn Teinopa.



JlocTato4Hble YCIOBHS CXOOUMOCTH psja Tennopa.

27. PaznoxeHne HEKOTOPBIX dJIeMEHTAapHBIX GyHKIMH B psia Teimopa.

28. llpumeHEHHE CTENEHHBIX PSIOB K MPUOIMKEHHOMY BBIUYMCIICHUIO 3HAUYEHHUH 3J1€MEHTapHBIX
(GYHKIUI 1 UHTErpaioB.

29.  CropsamisieMoCTb U JJIMHA AYTU KPUBOW B TPEXMEPHOM MTPOCTPAHCTBE.

30. Ompegenenue, TeopeMa O CYUIECTBOBAHMM U €IMHCTBEHHOCTH M OCHOBHBIE CBOMCTBA
KPUBOJIMHEWHOTO MHTErpaia 1-ro poaa.

31l.  Brluucnenue KpUBOIMHEHHOTO HHTETpaia 1-ro pona.

32. Ompegenenue, TeopeMa O CYHICCTBOBAHMHM W €IWHCTBEHHOCTH ¥ OCHOBHBIE CBOWCTBA
KPUBOJIMHEWHOT0 MHTErpasia 2-ro poja.

33.  Bpluucnenue KpUBOJIMHEHHOrO MHTErpana 2-ro poxaa. CBa3b C KPUBOJIMHEHHBIM MHTETPAIOM
1-ro pona.

34.  KpuBOJHMHEHHBIH MHTETpai 2-TO poja MO TPaHMIE IUIOCKOW obnmactu. Hampamnenue o6xoxa.
®opmyna Octporpaackoro — I'puHa.

35.  Ilnomaap MOBEpXHOCTH B IIPOCTPAHCTBE.

36. Ompegenenue, TeopeMa O CYHIECTBOBAHMM W €IWHCTBEHHOCTH M OCHOBHBIE CBOMCTBA
MOBEPXHOCTHOT'O MHTErpaia 1-ro poxa.

37.  BpluucieHnue NOBEpXHOCTHOTO HMHTErpajia 1-ro poaa. TenecHslii yro.

38. Omnpenenenue, TeopemMa O CYIIECTBOBAHMM M EIWHCTBEHHOCTH W OCHOBHBIE CBOWCTBa
MOBEPXHOCTHOTO MHTErpaja 2-ro poja.

39.  Bpluucienmne moBEpXHOCTHOTO HHTErpaia 2-To pona. CBs3b C MOBEPXHOCTHBIM MHTETPAIOM |-
ro poja.

40.  IloBepXHOCTHBIA HMHTErpajl 2-r0 pojJia MO rpaHule (GuUrypsl B TpEXMEPHOM MPOCTPAHCTBE.
®opmyna Octporpanckoro — ["aycca.

4, MeTOI{I/I‘IeCKI/Ie MaTepuajibl, ONPCACIAOMUNEC ITPOUCAYPhI OLICHUBAHUA 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa
JeSITEIbHOCTH, XapaKTePU3YIOMINX JTaIlbl (HOPMHUPOBAHMS KOMIIETEHIINH

Wrorosast orileHKa 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTY/IEHTOB MO U3y4aeMOn

nucumiuHe coctanisier 100 6amios

MakcumManbHOE KOJIMYECTBO 0ayuioB, KOTOPOE MOKHO HaOpaTh, BBINOJIHSAS 3aJaHUSl Ha Kypce B
TE€YEHHE OJJHOTO CEMECTpa 3a U3Y4YEHHE JIEKIIMOHHOTO MaTepralla, BHIIIOJHEHUE IPAKTUUECKUX 3aJaHU 1
TEKYIIMI KOHTpOJb — 70 6asios.

B pamkax oCBOEHMsI TUCLUIUIMHBI IPEAYCMOTPEHBL: TOATOTOBKA KOHCIIEKTOB, YCTHBINA ONpPOC,
BBITIOJTHEHUE JIOMAILIHUX 3a/1aHUi, BBITOJIHEHNE KOHTPOJIbHBIX PaloT.

3a 0TBETHI Ha BOIPOCHI YCTHOT'O OIIpoca 00ydaroluiics MoxeT HabpaTh MakcuMaibHO 20 0aoB.

3a MOAroTOBKY KOHCIIEKTOB 00yJaroImuiics MoxkeT HabpaTh MakcuMasibHO 10 Oanos.

3a BBINOJIHEHNE KOHTPOJIBHBIX paboT o0yyaromuiicss MoXXeT HabpaTh MakcuMaibHO 30 GayioB

3a MpoxXoKJeHHE TecTa 00yJaroHiicss MOXeT HabpaTh MakcUMaibHO - 10 Oaios.

MaxkcumanbpHasi cymMmmMa OajyioB, KOTOpble OOydaromMiicss MOKeT HalOpaTh NpU cladye >K3aMeHa,
cocranisieT 30 6aos.

Jns cnaum sK3aMeHa HEOOXOJUMO BBINMOJIHUTH BCE 33JaHUS TEKYIIEro KOHTPOJSA. 3HAuYMMBIM
MOMEHTOM SIBJISIETCSl MMOKa3aTelb W3Y4YeHMs] MaTepuaia JIEKIMH M BBINOJIHEHHE 33JaHUN B yKa3aHHBIE
cpoku. Ha »5K3aMeH  BBIHOCUTCS MaTepuall, MW3JaraéMblii B JIEKIHMAX M paccMaTpUBAaEMbI Ha
MPAKTUYECKHUX 3aHATHUSX.

IIkaja oueHMBAHMS OTBETOB CTYJACHTOB HA JK3aMEeHe.



KoJsmmyectBo Kpurtepuu onennBanus
0aJls10B
25-30 HUMEET MECTO I10JIHOE YCBOCHHE TEOPETUUECKOT0 U IPAKTUYECKOI0 MaTeprana;
CTYAEHT YMEET JJOKa3aTh BCE TEOPEMBI U3 JIEKLIMOHHOI'O Kypca M pelaeT Bce 3a1a4u U
IIPUMEPBI U3 IPUBEICHHBIX 3aJaHUI
19-24 UMEET MECTO OCHOBHOE YCBOEHUE TEOPETHMYECKOI'O0 U IPAKTUYECKOTO MaTepuaia;
CTYACHT YMCCT IO0Ka3aTb OCHOBHBIC TCOPCMBI M3 JICKIIMOHHOTO KypCa W peuIacTt
OCHOBHBIC 3aia4i U IPHUMEPLI U3 MPHUBCICHHBIX SaHaHI/Iﬁ
9-15 UMEET MECTO 3HaHMe 0e3 10Ka3aTeIbCTBA OCHOBHBIX T€OpEM U (hOpMyI Kypca; CTyIEHT|
yMeeT pewmarbh 3adayd W IpUMEpbl W3 IPHUBEIEHHBIX 3aJaHUM, SBISIOIIUECS
0000111eHHEM 3a/1a4 MIKOJIBHOTO Kypca MaTeMaTHKU
0-8 UMEET MECTO HEYCBOCHHE OCHOBHBIX T€OpeM U (OPMYIT Kypca, CTYACHT HE yMeeT

pemaTh 3a/1a4M ¥ IPUMEPHI U3 3aJaHHBIX 33/1aHUH, SBISIOMINAECS 0000IeHeM 3a1a4
IIKOJIbHOTO Kypca MaTeMaTUKH

HTorosas mkaja oleHUBaHUS pe3yJbTaTOB OCBOCHUSA NTUCIHUIIJIHHBI.

WroroBasi omeHKa Mo AUCHHUIUIMHE (HOPMHUpPYETCSs U3 CyMMBbI OasIoOB MO pe3yjbTaram
TEKYIIEro KOHTPOJS M TMPOMEKYTOYHOH arTecTallid W BBICTABIISCTCS B COOTBETCTBHH C
MIPUBEICHHON HUXE TaOJIHUIICH.

Ouenka no 100-6an1bHOI cucTeme OueHnka o TpaAuIHOHHON cHucTeMe
81 - 100 OTtanyHO
61 - 80 Xoporiro
41 - 60 Y 10BJIETBOPUTEIIHHO
0-40 HeymoBneTBOpUTETHHO
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