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l. AHHOTALMA

1. e u 320294 AMCHUTLTHHBI

Ipenooasanue oucyunaunvt « Mamemamuueckuil AHanuzy umeem ciedylowue
yenu u 3a0avi.

- 03HAKOMUTH CTYJICHTOB C TEOPETUICCKUMHU U MTPAKTUUECKUMH OCHOBAMU
MaTeMaTHYCCKOTO aHaJIN3a;

- Pa3BUTH JIOTHYECKOE U aJITOPUTMUIECKOE MBIIIIICHHCE,

- IPUBHTH CTYACHTAM YMEHHE CAMOCTOSTEIIBHO N3Y4aTh JIUTEPATYPY 1O
MaTEeMaTHYECKOMY aHAIIU3Y;
- BBIpa0OTATh y CTYJCHTOB HaBBIKH K a0CTParupoBaHUIO U CTPOTOMY H3JIOKCHHUIO
MBICJIEH.

2. Mecro mucuumiimabl B crpykrype OOII 0akasapuara

JlucuuniarHa OTHOCUTCS K 00513aTeNbHOM yacTu pa3aena «MaTteMaTuyecKuiny
y4eOHOTO IJIaHa.

Jucuunivza TpedyeT 3HaHUN U yMEHUH, (GOPMHUPYEMBIX B PE3YIbTaTe OCBOCHUS
HIKOJILHOM MPOTpaMMBbI 1O 3JIEMEHTAapHON MaTeMaTuKe, U HE00X0AUMa Kak
IIPEAIECTBYIOIIAs I CACAYIOIINX JUCLUIUINH, U3y4aeMbIX B pa3jeiax
«MaremaTtnueckuin» (Teopust BEpOATHOCTEN U MaTEMaTUYECKasi CTATUCTUKA;
YHCJIEHHbIE METOJIbI; UG (epeHIaIbHbIE YPABHEHUS; TEOPUsT HEONPEIEICHHOCTH U
HeueTKasl JIOTMKA; METO/bl ONTUMU3AIMK U UCCIIEIOBAHUE OIepaluil), «/uCIMIUIMHBI
npopuiisi MOArOTOBKW» (T€OPHUsl CHUCTEM U CHUCTEMHBIM aHaln3; UMUTAIMOHHOE
MOJEIUPOBAHUE; CTaTUCTMKa W aHalu3  JIaHHBIX; YKOHOMETPHKA,
ONTUMHU3ALMOHHBIE  3aJa4d  YIPABISIEMBIX  IPOLECCOB B  DKOHOMHUKE;
MaTeMaTU4eCcKOe MOJICITUPOBAHUE MTPOIIECCOB U CUCTEM).

3. O0bem aucuuIUIMHLL: 13 3a4eTHBIX equHull, 468 akageMHUECKHX YacoB, B TOM
qucie:

KOHTAKTHAs ayiuTOpHasi padota: yiekiun 139 gyacoB, mpakTHYeCKUE 3aHSTHS
123 yaca;

KOHTAKTHAsl BHEAYIMTOPHAs padoTa: KOHTPOJIb CAMOCTOSITENTLHON paboTh! 20,
B TOM 4HcIie Kypcoas padota 10, pacuerHo-rpadudeckas padota 10 yacos,;

camocrositeibHas padora: 186 yacos, B ToM unciie KOHTpoiab 104.



4. Ilepeuyennb

IVIAHMPYEMBIX  Pe3yJIbTATOB

OﬁyquI/Iﬂ nmo JaucunuivinHe,

COOTHECEHHBIX C IUIAHMPYEMBbIMHU Pe3yJbTATAMH OCBOEHHMS 00pa30BaTeILHOM

MPOrpaMMmbl

Iliianupyembie
pe3yabTaThl 0CBOCHMS
o0pa3oBaTeJIbHOM
MPOrpaMMblI

(popmupyembie
KOMIIETEHIINM)

Ilnanupyemsbie pe3yabTaTbl 00y4eHHA

o IMCIOMIIJIMHE

OIIK-1 crocoben
PUMEHSTH
CCTCCTBEHHOHAYYHBIC U
oOIIenH)XCHEPHBIC 3HAHUS,
METOIbI MAaTEMATHYECKOTO
aHaIM3a ¥ MOJICTTUPOBAHWSI,
TEOPETHIECKOTO H
AKCIIEPUMEHTATLHOTO
HCCJICIOBAHMS B
npodecCUOHAIbLHON

eI TCILHOCTH

OIIK-1.1 3naeT OCHOBBI MaTeMaTHKHU, (DU3HKH,
BBIYUCIUTEILHON TEXHUKH U IPOrPaMMUPOBAHUS

OIIK-1.2 PemraeT crangapTHbIE

HpO(bCCCI/IOHaJIBHBIC 3aga4u C IIPUMCHCHUCM
CCTCCTBCHHOHAYYHBIX U 06IHCHH>K€H€pHI>IX
3H3HPII>1, MCTOOJO0B MAaTEMAaTHUYCCKOI'O aHaJIM3a U

MOJCINPOBAHNA

OIIK-1.3 Biageer HaBbIKaMU TEOPETUYECKOTO U
AKCTIIEPUMEHTAIILHOTO UCCIIEI0BaHUsI 00HEKTOB

poheCCUOHATIBHON JIESITELHOCTH

5. ®opMa NPOMeKyTOUYHOI aTTecTalun

1-ii cemectp: ax3amen; PI'P
2-11 ceMecTp: PK3aMeH;

3-1i cemMecTp: KypcoBasi paboTa, SK3aMeH.

6. S3bIK penogaBaHus PyCCKHI.

Il. Conep:kanue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3ejiaM) ¢

YKa3zaHUuEM OTBCJICHHOI0 HA HUX KOJIMYECTBA aKAACMUYECCKHUX Yac0B U BU/10B

YU4eOHBbIX 3aHATHH

VYyebHas mporpamma —
HaNMEHOBAaHNE Pa3/IeioB U TEM

Bcero
(dac.)

KonTaktHas padora (dac.)
Jlexnun [Mpaktuuec- | Kourposs
KHE 3aHSATHS cam.
pabotsl (B
BCEr B T.4. BCEC B T.4.
TOM YHUCJIC
0 npak- | o | NpakKT Kype
THYEC- u- paGoTa,
1oaro IoAro- rpacp,
TOBKa TOBKa | pabota)

Camocrositen
bHas padorTa,
B TOM YHCJIIE
Kontpouns
(dac.)




Ilepewlit cemecmp

1. BBenenue B ananus 1.1 — 1.7 14 3 3 - 8
2. Ilpenen nocnenoBarensHocTH | 20 6 6 - 8
21-26

3. [Ipenen pynkmuu 3.1 — 3.5 23 7 7 9
4. HenpepwiBHOCTH hyHkimu 4.1 | 19 5 5 9
-4.13

5. [IpousBoHas u 32 9 9 10 4
mupdepenmman 5.1 —5.14

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

Bmopoii cemecmp

1.ITpousBoanas u quddepennuan | 22 6 4 12
515-5.21

2. HeonpeneneHnHbIit MHTETpaAT 33 12 10 11
6.1-6.5

3. Onpenenennbrii marerpan 7.1 — | 29 10 8 11
7.11

4. HecoOcTBEHHBIE HHTEPAJIbI 26 8 6 12
8.1-85

5. Yucnossle paast 9.1 — 9.4 35 14 10 11
6. OyHKIMOHAIBEHBIC 35 14 10 11
MOCIIEA0BATEIHLHOCTH U PSIBI

10.1-10.9

BCET'O 180 | 64 0 48 |0 68

Tpemuit cemecmp

1. ®yHKINUY HECKOIBKHIX 87 21 21 5 40
nepemeHHbix 1.1 —1.23

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

UTOIo 468 | 139 0 123 |0 20 186




YueOHas nporpamMmma:

IlepBblii cemecTp

1. Beeoenue ¢ ananus.

1.1. MuoxectBa. Onepaiuu HaJ MHOKECTBaMu. JleKkapTOBO IPOU3BEICHUE.
OtoOpaxenue, pyHkius. CIopbeKTUBHbIE, HHbEKTUBHBIC, OUEKTHUBHBIC
otoOpaxkenus. O6paTHoe oToOpakeHue. Cynepro3uiiusi 0ToOpaKeHU .

1.2. DKBUBaJIEHTHOCTh MHOKECTB. CUETHBIE MHOXECTBA U UX CBOICTBA.
Cu4eTHOCTh MHOKECTBA PAllMOHATIBHBIX YHCEL.

1.3. HecuetHocTh MHOkecTBa Touek nHTepBaiia (0,1). MHOXecTBa MOIIIHOCTH
KoHTUHYyMa. Teopema Kantopa — bepHiureiina (6e3 qokazarenscTsa). MOIHOCTh
MHOECTBA BCEX MOJAMHOKECTB HEMMYCTOIO MHOKECTBA.

1.4. BemecTtBeHHbIC Yyncia. JlecAITUUHAs 3alKMCh BEIIECTBEHHOTO YHCIIA.
CBolicTBa BEIIECTBEHHBIX ynces. Akcuoma Apxumena. CBOHCTBO
HETMPEPBIBHOCTHU.

1.5. BepxHsst 1 HUKHSA TPAaHU YUCIOBOTO MHOXECTBA, NX XapaKTEPUCTHUECKUE
cBoiicTBa. TeopeMa o cyliecCTBOBaHWU BepXHEH (HUXKHEN) TPaHU Y OTPAaHUYEHHOTO
CBEpXY (CHHU3Y) YHUCIOBOTO MHOXECTBA.

1.6. OrpannyeHHbIe OTOOpAKEHUS, BEPXHSAS U HUXKHAS TPAaHU OTOOpaKEHUSI.

1.7. [loHATHE METPUYECKOTO U HOPMUPOBAHHOTO MPOCTPAHCTB. 3AMKHYTHIH,
OTKPBITBIN IIAP B METPUUECKOM IPOCTpaHCTBE. [Ipumepsl.

2. Ilpeoen nocneoosamenvnocmu.

2.1. IIpegen nmocnenoBaTeIbHOCTA B METPUUECKOM MPOCTPAHCTBE.
dyHpamMeHTalbHas MOCIEeI0BATEIBHOCTD, MOJHOE METPUUYECKOE MPOCTPAHCTBRO.
2.2. IIpenen 4ncIOBOU MOCIEA0BATEIBHOCTH, TEOPEMA O €IMHCTBEHHOCTH

npeesa YucIOBOM NOCaeA0BaTeIbHOCTH.

2.3. beckoneuHo MaJible, 0ECKOHEUHO OOJIBIITNE MOCIIEIOBATEILbHOCTH, UX
CBOICTBA. AprMETHYECKHE CBOMCTBA CXOISAIINXCS TTOCIIETIOBATEIHHOCTEH.

2.4. IlpenenpHbI IEpeEXo0/l B HEPABEHCTBaX. TeopeMa 0 CyIIeCTBOBAHUHI
rpeena y orpaHi4€HHOM MOHOTOHHOM MOCJIEA0BATEIbHOCTH. UHUCIIO «e».

2.5. Teopema bonbuano — Beilepiirpacca o CylieCTBOBAHUM YaCTUYHOTO
npeena y OrpaHU4€HHON YMCIIOBOM MOCJIEA0BATEILHOCTH. BEpXHUN 1 HYKHUI
npeaebl MOCIEA0BATEIbHOCTH.

2.6. Kpurepnit Ko cxoamMocTy mociaeq0BaTeIbHOCTH.

3. Ilpeoden ¢pynkyuu.

3.1. [Ipenen ¢pynkuuu B Touke mo I'eitHe u mo Koru; SKBUBaJIGHTHOCTh 3TUX
onpeneneHuii. OTHOCTOPOHHUE NPEIEbl B TOUKE. AprU(pMETUYECKHUE ONIEPALIH
HaJl QYHKIUAMH, UMEIOIIUMU TIPEACI.

3.2. Kpurepuii Komu cymectsoBanus npeaena GyHKIUU B TOUKE.

3.3. 3ameuaTeabHbIE TPEACIbI.

3.4. beckoHeuHO MaJibie M OECKOHEUHO OO0JbINe PYHKITUU, TEOPEMBI O HUX.
CpaBHeHHE 0€CKOHEUHO MaJIbIX (YyHKIMI. DKBUBaJCHTHbIE OECKOHEUHO MaJlble
byHKIINN.

3.5. Teopema o mipezene CI0KHON GHYHKIIUU.

4, Henpepvignocmo pynkuuu.



4.1. HenpepbIBHOCTH PyHKIIMU B TOUKe. OHOCTOPOHHSISI HETIPEPHIBHOCTb.
Apudmerrueckue onepaiuu HajJ HENPEepbIBHBIMU (PYHKIUSMHU.

4.2. CBOMCTBO YCTOMYMBOCTY 3HAKA HEMPEPHIBHOM B TOUKE (PYHKIUU.

4.3. CBOIMCTBO JIOKaIbHOW OIrpaHUYEHHOCTH HEMPEPBHIBHON B TOUKE (DYHKIIUH.

4.4. HenpepbIBHOCTD AJIEMEHTAPHBIX (PYHKIUH.

4.5. Touku pa3pbiBa GyHKIMH U UX Kiaccudukanus. Teopema o Toukax
pa3pbiBa MOHOTOHHOM Ha OTpe3Ke PYHKIUU.

4.6. Ilepas Teopema Komu (0 mpoxoxaeHUN HEMPEPHIBHON (QYHKIH Yepes3
HYJIb [P CMEHE 3HAKOB).

4.7. Bropas Teopema Ko (0 mpOMEKyTOYHBIX 3HAYEHHSIX HEMIPEPBHIBHOM Ha
oTpe3ke QyHKLIUHN).

4.8. IlepBas Teopema Beiiepiirpacca (00 orpaHUuYE€HHOCTH HENPEPHIBHOW Ha
oTpe3ke QyHKLUHN).

4.9. Bropas teopema BeliepmTpacca (0 TOCTUKEHUHN BEPXHEN U HUKHEN
rpaHeil HeMpepbIBHON Ha OTpe3ke (QyHKIIHUEH).

4.10. PaBHOMepHas HenpepbIBHOCTh. Teopema Kantopa o paBHOMepHOI
HENPEPBIBHOCTH (PYHKIIMH, HENPEPHIBHON Ha OTPE3KE.

4.11. CBoiicTBa OTKPBITHIX M 3aMKHYTBIX MHOKECTB. KOMITaKT.

4.12. Jlemma bopenst 0 KOHEUHOM NOKPBITUN KOMITAKTa OTKPBITBIMU
MHO>KECTBAMU. DKBUBAJICHTHOCTb JIBYX OIPEIECICHUI KOMIIAKTa.

4.13. Teopema 0 paBHOMEPHOW HENPEPHIBHOCTU (DYHKIIMH, HETIPEPHIBHON Ha
KommnakTte (00o01ieHne TeopeMbl Kantopa).

5. Ilpou3zeoonas u oughgpepenyuan.

5.1. IIponsBonHas, ee reOMeTpUIECKUN CMBICT. OHOCTOPOHHUE NPOU3BOIHBIE.

5.2. HenpepbIBHOCTh PyHKIIMHU, AUP(DHEPEHIUPYEMON B TOUKE.

5.3. Ilpou3BojiHas CyMMbI, MPOU3BEICHUS U YACTHOTO IBYX (DYHKILIHMA.

5.4. IlpousBonHas cnoxkHoM U oOpaTHOM PyHkiui. JuddepennrpoBanue
(bYyHKIMM, 3alaHHON MTapaMeTPUUECKH.

5.5. Ilpou3BoiHbIE DTIEMEHTAPHBIX (DYHKIIHIA.

5.6. IlpousBoiHbIe BeICIIUX MOPsiAKkoB. Dopmyia JleiOnua.

5.7. Juddepennuan GyHKIINMN, TeOMETPUUECKHUI cMbICT auddepeHIana.
[IpaBuna Beruncnenus auddepennumana. MaBapruaHTHOCTD (POPMBI IEPBOTO
muddepennuana.

5.8. Iuddepenimanbl BRICIIMX MOPSIIKOB.

5.9. Jlemma [{apOy o Bo3pacTaHuu uinu yObIBaHUU (DYHKIIMH B TOUKE.

5.10. Teopema depma 0 JTOKATLHOM IKCTPEMYME (PYHKIUU.

5.11. Teopema Poiist 0 HyJIe MPOU3BOAHOM.

5.12. Teopema Jlarpanka (popmyra KOHEUHBIX NpupalnieHuii). Teopema o
TOYKaX pa3pbiBa NPOU3BOJHON HA MHTEpBaie (0€3 JoKa3aTeIbCTBA).

5.13. Teopema Ko (06061menHast popMyia KOHEUHBIX IPUPAIICHUN ).

5.14. IlepBoe u BTOpO€ npasuio Jlonurans.

Bropoii cemecTp

5.15. ®opmymnsl Telinopa u MakiopeHa ¢ OCTaTOYHBIM YJICHOM B popMe
[Teano.

5.16. ®opmymna Teitmopa ¢ ocTaTOYHBIM UlieHOM B hopme Jlarpanxa.



5.17. Paznoxxenue >neMeHTapHbIX QyHKIHI 1o ¢popmyne MakiopeHa.

5.18. Heob6xoaumoe 1 Tpu TOCTATOUHBIX YCIOBHS JIOKAJIbHOTO IKCTPEMYMA.

5.19. Beinyksocts rpaduka pyHkiuu. JloctaTouHoe yCIOBUE BBITYKIOCTH
rpaduka GyHKIIUH.

5.20. Heob6xoaumoe 1 Tpu JOCTATOYHBIX YCIOBHS TOUKH Meperuoa.

5.21. Acumnrotsl rpaduka yHkiuu. HeoOxonuMoe u 10CTaTOUHOE YCIOBUE
CYILIECTBOBAHMS HAKIIOHHOW aCUMITOTBHI.

6. Heonpeodenennwtit unmezpaii.

6.1. IlepBooOpa3Has u HeonpeaeneHHbId naTerpai. OCHOBHBIC CBOMCTBA
HEONPEEIEHHOr0 HHTerpaia. Tabnuia HHTErpaioB.

6.2. 3ameHa nepeMeHHOU B HeonpeAeIeHHOM uHTerpaie. ®opmyina
WHTETPUPOBAHUS 110 YACTSM.

6.3. IaTerpupoBadue palliOHAIBHBIX APOOCH.

6.4. lHuTerpupoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHU, YHUBEpCAJIbHAS
TPUTOHOMETPHUYECKAs MOICTAHOBKA.

6.5. UnTerpupoBanue NpoCTEHIINX UPPALMOHATBHBIX (DYHKIIUMA.

7. Onpedenennslit unmezpan.

7.1. Onpenenennbiii unterpan Pumana. Hennrerpupyemocts no Pumany
HEOTpaHUYCHHOU Ha [a,B] QyHKIIHH.

7.2. BepXHsisi M HYDKHSISI THTETpajibHble CyMMBbI JlapOy, ©X OCHOBHBIE CBOMCTBA.
Bepxuuii u HrokHMi nHTEerpaisl Jap0Oy, ux cBoiictBa. OcHoBHas emma JlapOy.

7.3. HeoOX0IMMBbIE M 1IOCTATOYHBIE YCIOBUS HHTETPUPYEMOCTH (DYHKIIMH 110
Pumany. Teopema 00 nHTErpUpyeMocTH HenpepbIBHOU (pyHKIMH. Teopema 00
UHTETPUPYEMOCTH MOHOTOHHOU (PYHKIIUH.

7.4. CBOICTBA ONPENEICHHOTO UHTETpaa.

7.5. OueHka onpeneseHHbIX NHTErpanoB. MIHTerpupoBaHnue HEpaBEHCTB.
IlepBas Teopema cpeHEro 3HaYEHUs; BTOpasi TEOPEMa CPETHETO 3HAUCHMUS.

7.6. IHaTerpan ¢ nepeMeHHbIM BEPXHUM IpezesioM. IIponsBoanas uHTerpana mno
nepeMeHHOMY BepxHemy mnpenerny. @opmyna Hetotona — Jleitonuiia.

7.7. 3aMeHa MepeMEeHHOM T0J1 3HAKOM OIPEAEIIEHHOT0 nHTerpaia. [Ipasuino
WHTETPUPOBAHUSA 110 YACTAM JIJIsI ONPEACICHHOTO UHTErpaa.

7.8. OctaTtounslii uieH ¢popMyibl Teitiopa B MHTETpaIbHOM GopMme.

7.9. HepaBenctsa IOnra, I'enbaiepa 1 MUHKOBCKOTO JJIsl CYMM M MHTETPAJIOB.

7.10. UnTerpan Ctuntheca. HeoOxonumoe u 10CTaTOYHOE YCIOBUS
uHTerpupyemoctu pynkuuu no Ctuntbecy. CBolicTBa nnterpana Ctunrbeca.
@yHKIMY OTPAaHUYEHHON BAPHUALIUH.

7.11. IIpunokeHust ONpeIeIEHHOr0 MHTErPalla: BBIYMCICHNE IUTONIAACH;
BBIYUCJICHUE JIJTUHBI TyTH KPUBOM.

8. HecoocmeenHnvle unmezpaiel.

8.1. HecoGcTBeHHbBIE MHTETPAJIBI IEPBOTO U BTOpOTo pojaa. Kpurepwnii Komm
CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

8.2. AGconroTHAs U yCIIOBHAS CXOJIUMOCTh HECOOCTBEHHBIX MHTETPAJIOB.

8.3. Ilpu3Haku CXOIMMOCTH HECOOCTBEHHBIX HHTETPAIOB (OOIINI U YaCTHBIN
MIPU3HAKKU CpaBHEHMUS; Ipu3Hak Abens — Jlupuxiie).



8.4. 3aMeHa nepeMeHHOM 1Mo 3HaKOM HeCOOCTBEHHOTO MHTETpaa;
WHTErPUPOBAHUE IO YACTSAM HECOOCTBEHHOTO MHTETpaa.

8.5. I'maBHOE 3HaUeHME HECOOCTBEHHOIO MHTErpana. MaTerpupyemMoctsb
bynkiuu o Korm.

9. Qucnoewvie psaowvl.

9.1. UucnoBoii psn, CXOAUMOCTh U PACXOAUMOCTh. [ ' apMOHUYECKUN PsIjI.
Heobxoaumoe ycioBue cXoauMoCTy psifa. ApudmeTrndeckue AelcTBUs CO
cxomamumucs pagamu. Kpurepuit Komm ¢xoauMocTy 4ucioBoro psaa.

9.2. [Ipu3naku cpaBHeHHsI YUCIOBBIX psioB. [Ipusnaku JJanambepa u Ko
CXOJUMOCTH PsIa.

9.3. AGcomoTHas ¥ YCIOBHAs CXOUMOCTBD psijia. [lepeMecTuTenbHbIi 3aK0H
JUTs aOCOJIOTHO CXOJISIIIETOCS psifa.

9.4. Teopema Pumana aJist yCIOBHO cxosiiierocs psjaa (0e3 10Ka3aTeiibCTBa).
[Tpuznak JleliOHuIIa CXOMUMOCTH 3HaKouepenyomerocs psaa. [lpusnak Jupuxie
(6e3 mokazatenncTBa). [IpusHak AGens.

10. @yukyuonanvhvle noci1e008amenbHOCHMU U PAOLL.

10.1. ®yHKIHOHANIBHBIE MTOCIEA0BATENBLHOCTHU U psAbl. [loToueuHas u
PaBHOMEpHAas CXOAUMOCTh MOCIEA0BATEIBHOCTEN U PSIJIOB.

10.2. Kputepuii Ko paBHOMEpHOH CXOJUMOCTH MOCIEI0BATEIILHOCTU U
psaaa. HeoOxonumoe yciioBue paBHOMEPHOM CXOAUMOCTH psifa. [Ipu3Hak
BeiiepmTpacca paBHOMEpPHOM CXOAUMOCTH (DYHKIIMOHAJIBLHOTO Psia.

10.3. Teopema 0 HENPEPHIBHOCTH CYMMBbI (TIPEIETbHON (PYHKIINN) PABHOMEPHO
cxojdierocs psaaa (GyHKIIMOHATBHOM OC/IeI0BATEILHOCTH).

10.4. Teopema 00 UHTETPUPYEMOCTH CYMMBI (TpeaeabHON (DYHKIIHN)
PaBHOMEPHO CXOJsIIerocs Ha [a,B] pana (QyHKIHOHATBHOU
MOCJIEIOBATEIBLHOCTH).

10.5. Teopema o auddepeHIIuPyeMOCTH CyMMBI (TIpeAeTIbHON (DYHKITHH )
cxojsmierocs Ha [a,B] psana (GyHKIIMOHATBHON MOCIEI0BATEILHOCTH).

10.6. Crenennsie psiasl. [lepBas Teopema Abens. Paguyc u untepan
CXOJUMOCTH CTEIIEHHOI 0 psna. Teopema o paanyce CXOIMMOCTH CTENEHHOTO
psna. @opMyJibl 1J1 BBIYUCICHHS Payca CXOAUMOCTH CTEIIEHHOTO Psija.

10.7. Bropas Teopema AGens.

10.8. @yHk1Us, aHATUTHYECKAs! B TOUKE. EJMHCTBEHHOCTD MPEICTaBICHUS
aHAJIMTUYECKOW B TOUKE (DYHKIIMM CTETIEHHBIM PsiioM. TeopeMa 0 MOYJIeHHOM
nudpepeHInpOBaHNN UHTETPUPOBAHUHU CTENIEHHOTO PsIIa.

10.9. Panpl Teitnopa u Maknopena. Heo0xoauMoe 1 10CTaTOUHOE YCIOBUE
pasnokuMocTu QyHKIMH B cTeneHHou psf. [Ipumep 6eckoHeuHO
muddepeHurpyemoit PyHKIIMH, HE SBISIONIEHCS aHATUTHYeCcKor. Pa3noxenue B
psan MakiiopeHa HEKOTOPBIX 2JIEMEHTAPHBIX (DYHKIIMM.

Tperuii cemecTp
1. OynKkyuu HecKoabKux nepemeHHblXx.
1.1. IIpenen nociienoBaTeIbHOCTH TOYEK NpocTpaHcTBa R. Jlemma o
CXOJIMMOCTH MOCJIEI0OBATEIbHOCTH TOYEK B IpocTpaHcTBe R. Jlemma o
dbyHIaMEeHTAIBHON TTOC/IeIoOBaTEIbHOCTH;, kpuTepuid Kot cxogumocTu



MOCJEeA0BaTEILHOCTH ToUeK pocTpancTBa R. Teopema bonbiano —
Beliepmpacca.

1.2 Ilpenen ¢pyHKUMU N IepeMeHHBIX B Touke 1o ['eitne u no Komw;
HKBUBAJICHTHOCTb 3TUX OIpeAesieHuid. ApudMeTruyecKue onepau Haj
byHKUMSIMHI, UMEIOIIUMU TIpeie. beckoneuHo maible GyHKIMU N IEpeMEHHBIX.

1.3. Kpurepuii Kommm cymiectBoBanus npejena GyHKIMA N TIEPEMEHHBIX B
TOYKE.

1.4. IToBTOpHBIE Mpeaensl. Teopema o cyliecTBOBaHUM IOBTOPHOTO IpeIea.

1.5. HenpepbIBHOCTH (YHKITUN HECKOJIBKHUX MTEPEMEHHBIX B TOYKE.
ApudmeTrnueckue onepanuu HaJl HeNpepbIBHBIMU QYyHKIMsIMHU. HerpepbIBHOCTD
CIIOKHOM (DYHKITHH.

1.6. Teopema 00 yCTOMUMBOCTH 3HAKa HEMPEPHIBHOMN B TOUKE (QYHKITHH.
Teopema o mpoxokIeHUU HEMPEPHIBHON PYHKIMEH depe3 TH000e MPOMEKYTOUHOE
3HAYCHUE.

1.7. IlepBas Teopema Beitepiitpacca (06 orpaHUueHHOCTH (BYHKITUH,
HENPEPHIBHON HA KOMITAKTE).

1.8. Bropas teopema BeiliepmTpacca (0 JOCTUKEHUN HEMPEPHIBHOW HA
KOMITaKkTe (PyHKIIMEH CBOMX TOYHBIX TpaHeit).

1.9. PaBHOMepHast HENIPEPHIBHOCTH (DYHKIIUU HECKOJIBKUX MIEPEMEHHBIX.
Teopema Kantopa o paBHOMEpHOI HEIPEPHIBHOCTU (DYHKIIMU, HETIPEPHIBHOM Ha
KOMITAKTE.

1.10. Yactasle npousBoanble. JuddepeHuupyeMocTs (GyHKIIMH HECKOJIBKUX
nepeMeHHbIX. Teopema o CylecCTBOBaHUN YaCTHBIX MPOU3BOIHBIX
muppepeHnpyemMoid B TOUKe (DYHKIIHMH.

1.11. HenpepsiBHOCTh U Pepenunpyemoii B Touke GpyHkuuu. Joctatounoe
ycinoBue auddepeniupyemoctu GyHkimu B Touke. Juddepenuuan Gyukium
HECKOJIbKMX NTEPEMEHHBIX.

1.12. JuddepenuupoBanue cinoxuoit pyHkimu. OaHopoanbie GyHKIIUNA
crenieHu P. Teopema Ditnepa 00 oMHOPOIHBIX PyHKIUAX. IHBapHaHTHOCTD
dbopmbl iepBoro auddepeHiuana.

1.13. ITpousBoaHas no HanpasieHuto. ['paauent. Teopema o mpon3BoAHOM
GyHKIUY 110 HATIPABJICHHUIO TPAIUEHTA.

1.14. YacTHble TPOM3BOIHBIE BBICIIUX MOPSAKOB. [focTaTouHOE yCiaoBUE
PaBEHCTBA CMEIIAHHBIX MPOU3BOAHBIX (ClIydail PYHKIMU ABYX NEPEMEHHBIX U
ciyvail pyHkuuu N nepemenHsix). Juddepennnans BICIIUX TOPSIKOB.

1.15. ®opmymna Teinopa ¢ ocTaTouHBIM WieHOM B opme Jlarpanka. @opmyna
Telinopa ¢ octarounbIM wieHoM B hopme [leano (6e3 moka3aTenbcTBa).

1.16. nonsiTue JOKaILHOTO SKCTpeMyma. HeobxommmMoe ycioBue J0KaIbHOTO
HKCTpEMyMa.

1.17. JocTaTto4HOE yCIOBHE JIOKATBHOIO 3KCTPEMYMA.

1.18. Ycnousiii s5kcTpeMyM. Meton mHokutenel Jlarpamka, HeoOXoaumoe
YCIJIOBHE JIOKAJIBHOI'O 3KCTPEMYMA.

1.19. Joctato4yHble yCIOBHS JIOKAJILHOTO IKCTPEMYMA.

1.20. KacarenbHasi III0CKOCTh; HOPMaJIbHBINA BEKTOP.



1.21. Ilonarue ¢pyHKIUY, 3a1aHHOM HeaBHO. Teopema 0 HEIBHON (DYHKIIUU TSt

cirydas
a) OJIHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMY;
B) OJIHOTO ypaBHeHUs ¢ (N+1) mepeMeHHOM.

1.22. HesiBHBIE (pyHKLIMH, ONIpenEIsieMble CUCTEMON (PYHKIIMOHAIBHBIX
ypaBHeHui. Teopema o cyIiecTBOBaHNU HESIBHBIX (DYHKIUI, ONPEaeIsieMbIX
CUCTEMOH ypaBHEHMH (0€3 JoKa3aTenbcTBa). BelunciieHne 4acTHRIX MPOU3BOAHBIX
GyHKIHA, 3aTaHHBIX HESIBHO CHCTEMOW YpaBHEHUH.

1.23. 3amMeHa mepeMEeHHBIX JJIs1 HESIBHO 33/IaHHBIX (DYHKITUH.

2. Kpammnuvie unmezpaoi.

2.1. CoGcTBEHHBIC MHTETPAIIBI, 3aBUCSINNAE OT mapaMeTpa. Teopema o
HENPEPBIBHOCTH UHTETpaja 1o napamerpy. Teopema o nuddepeHupyemMoctu
WHTErpaia no napametpy (npasuio Jleitbuuiia).

2.2. JIBoitHo# unTerpain. Teopema 00 HHTErpUPYEMOCTU HETIPEPHIBHON
(GYHKIUM IByX ITepeMEHHBIX (0e3 noKka3arenbcTBa). CBOWCTBA ABOMHOIO
uHTEerpasia. Teopema o cpegHeM.

2.3. IIpuBeaeHUE IBOMHOIO HHTErPAia K IOBTOPHOMY

a) clydail mpsIMOYyTOJIbHOM 00J1acTh
0) cirydait Ipou3BOJILHOM 00JIaCTH

2.4. JIBOMHOM MHTETPaN B NOJSIPHBIX KOOPAUHATAX

2.5. 3aMeHa IEpEMEHHBIX B IBOMHOM MHTETpAJIC

2.6. 'eomeTpuueckue MPUITOKEHNS TBOWHBIX HHTETPAJIOB:

a) BBIYMCIICHUE TIJIOIAIeH
0) BBIUKCIICHHE O0BEMOB
B) BBIYHCIICHHE IJIOIIAIeH TOBEPXHOCTEMN

2.7. Tpornoit uaterpai. [lepexo Kk moBTOpHOMY HHTETpaty (6e3
JIOKa3aTeNbCTBa). 3aMeHa MepeMEeHHbBIX (0e3 T0Ka3aTebCTBA); IMJIMHIPUYECKas U
cepuueckas CUCTEMbl KOOPIMHAT.

2.8. KpuBonnHeHbIi uHTErpan 1-ro poaa; ero cBoucCTBa.

2.9. KpuBoJIMHENHBIN MHTErpall 2-T0 poja; €ro CBOMCTBA.

2.10. ®opmyna ['puHa. Beraucienue miomaaei ¢ moMoIblo KpUBOJIUHEHHBIX
WHTErPAJIOB.

2.11. He3aBUCHUMOCTH KPUBOJMHEWHOTO UHTErPAJIA OT IIyTH UHTETPUPOBAHUSL.

2.12. IloBepxHOCTHBIC HHTErpabI 1-r0 U 2-TO pona. Teopema ["aycca —
Octporpajckoro (0e3 10Ka3aTeIbCTBA).

3. Paowvt @ypoe.

3.1. OproronaneHass TpuroHoMeTpuyeckas cucrema. Pag @ypee nis
a0CoIOTHO UHTErpupyemon Ha [a,b] dyHkium; psg Oypbe i YeTHOM 1
HedyeTHoU pynkimu. Psg dypre B cirydae mpou3BOJIBHOTO HHTEpBAIA.

3.2. CxonumocTs psaga Oypbe 11 KyCOUHO-TIaAKON QyHKIUH.

3.3. HepaBenctBo beccens.

3.4. llpusznak [{unu (0e3 moKa3aTebCTBA).

3.5. CxomumocTs psanoB Dypbe 11 QyHKUUN, YIOBIETBOPSIOMIUX YCIOBHIO
I'enbnepa.



3.6. [Ipubmmkenre HeMPePHIBHBIX (YHKIUNA TPUTOHOMETPUYESCKUMU U
anredpanyecKMMU MHOTOUJICHAMHU.

3.7. MunumanbsHOE cBOMCTBO K03 dunreHToB Dyphe. PaBeHcTBo I1apceBas.
[Tounennoe nuddepeHIpoBanre U UHTErpupoBanue psaaoB Dypobe.

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

YyeOHnast mporpamma —
HAauMEHOBAHME Pa3/esIOB U TEM

Bun 3anarusa

OO6pa3zoBaTenbHbIC
TEXHOJIOTHH

Ilepevtii cemecmp

1. Beenenue B amanus 1.1 — 1.7

.HCKI_[I/II/I, MMPAKTHUYCCKUC
3aHATHUA

1. Uznoxeunue
TEOPETUIECKOT0 MaTepHara.

2. Pemienue 3amau.

2. [Ipenen nmocnenoBaTeIbHOCTH
21-26

.HCKI_[I/II/I, MMPAaKTHUYCCKUC
3aHATHA

1. Uznoxeunue
TEOPETUIECKOI0 MaTepHara.

2. Pemtenune 3amay.

3. [Ipenen pynaxuun 3.1 — 3.5

Jlexuuu, npakTuyeckue
3aHATHS

1. N3noxenue
TEOPETUYECKOI0 MaTepHara.

2. Pemtenune 3amay.

4. HempepbiBHOCTD (yHKIIMU 4.1
-4.13

Jlexuuu, npakTuyeckue
3aHATUSA

1. N3noxeHue
TEOPETUUECKOr0 MaTepuana.

2. Pemenune 3amay.

5. [IponsBognas u
muddepennuman 5.1 —5.14

Jlexuuwu, npakTuyeckue
3aHATUSA

1. N3noxenue
TEOPETUYECKOr0 MaTepuana.

2. Pemenune 3amay.

Bmopoii cemecmp

1.ITpousBoaHas u
muddepenmman 5.15 — 5.21

.HCKI_[I/II/I, MMPAKTUYCCKUC
3aHATHUA

1. Uznoxenune
TEOPETUUECKOT0 MaTepuara.

2. Pemtenune 3amay.

2. HeonpeieneHHbII HHTETpa
6.1-6.5

.HCKI_[I/II/I, MMPAKTUYCCKUC
3aHATHUA

1. N3noxenue
TEOPETUUECKOT0 MaTepuara.

2. Pemtenune 3amay.




3. Onpenenennbii uHTErpan 7.1
-7.11

Jlekuunu, npakTuyeckue
3aHATHS

1. N3noxenue
TEOPETUYECKOT0 MaTepuara.

2. Pemenue 3agau.

4. HecoOCTBEHHBIC UHTETPAJIBI
8.1-85

.HCKI_[I/II/I, IMPAKTUYCCKUC
3aHATHA

1. U3noxenue
TEOPETUUECKOr0 MaTepuara.

2. Pemenue 3agau.

5. Yucnoseie psabl 9.1 — 9.4

.HCKI_[I/II/I, IMPAKTUYCCKUC
3aHATHA

1. U3noxenue
TEOPETUUECKOr0 MaTepuara.

2. Pemenue 3agau.

6. OyHKIIMOHAILHBIE

IOCJIEI0BATENBHOCTH U PSAbI
10.1-10.9

.HCKI_[I/II/I, IMPAKTUYCCKUC
3aHATHA

1. U3noxenue
TEOPETUUECKOr0 MaTepuara.

2. Pemrenune 3amay.

Tpemuii cemecmp

1. dyHKIMH HECKOIBKUX
nepemeHHbix 1.1 —1.23

.HCKI_[I/II/I, MMPAaKTHUYCCKUC
3aHATHUA

1. Uznoxenune
TEOPETUUECKOr0 MaTepuara.

2. Pemrenune 3amay.

2. Kparnsie unrerpansi 2.1 —
2.12

Jlexuuu, npakTuyeckue
3aHATHS

1. N3noxenue
TEOPETUYECKOI0 MaTepHara.

2. Pemtenune 3amay.

[IpenogaBanve yueOHON AUCITUTIIIMHBI CTPOUTCS HA COYCTAHUH JICKIIHH,

MPAKTUYECKUX 3aHITUHN U PA3TUYHBIX (JOPM CaMOCTOSITENILHON PabOThI CTYACHTOB.

B IMpoLccCC OCBOCHUA NUCHUIIIMHBI UCITIOJBb3YIOTCA CIACAYIOIIHNC O6paBOBaTeJ'II>HI:Ie

TE€XHOJIOTHH, CIOCOOBI U METO/IbI (POPMUPOBAHUS KOMIIETEHIIUIA: TPAIULIUOHHBIE

JICKIIMH, ITPAKTUYCCKHUC 3aHATHA B HHTCPAKTUBHOM PCIKHMMCE, BBIITOJITHCHUC

WHIWBUAYAJBHBIX 33JIaHAHN B paMKaX CaMOCTOSTEIIBHON paOOThI.

I[I/ICLII/IHJ'II/IHa npeaAyCcMaTpruBacT BBIITOJITHCHUE KOHTPOJIbHBIX pa60T, ITMCBMECHHBIX

JIOMAIITHUX 33JIaHui, pacueTHO-TpaUUECKUX U KypCOBBIX padoT.

V. Ouenounbie MaTepHaJibl AJis1 MPOBEIEHUs TeKYyIIei u

l'[pOMC)KyTO‘IHOﬁ arrecranmmun

Texywas ammecmayus

TumnoBble 3aaHUS:

3amanue 1.




1). loka3atb, uto 1° +3° +5° +...+ (2n—1)® =n*(2n* -1).

8
2). lllectoii uiieH pa3noKeHusl ( - xz'ng paBeH 5600. Haittu x.

1
x23/x?
3). lokazatp, uto (ANB)x(CND)=(AxC)N(BxD).

4). Noxazatp, uto 11 ioboit pyakmuu f BepHo f(AUB)= f(A)U f(B).
5). Haiitu

. H | n n . n
a) lim 1SN 6) lim 2*3 B) lim 222
e NS+l oo 20 30 n>e ol
3aganue 2.

1). [onp3ysck pasnoxeHreM 1o GpopMyiae MakiopeHa, HalTH
1—(cosx)™"

lim 3
x—0 X
2). TToctpouts rpaduk GYHKIHH Y =/X% + X +1+vx% —X+1.
dx
3). Haittu | = :
I X+x*—x+1
2
4). Haittu | :J‘C?S de.
sin4x
5). BeiBecTH peKyppeHTHYIO (OpMYIy IS BEIYUCICHHS HHTETpaia
dx
l=[— (n>2).
cos" X
3ananue 3.

1). Haiitu IimIirrblu(x, y) u Iirrb1limu(x, y), ecian u(x,y)=log, (x+y), a=1, b=0.
X—a y— y—b x—a

X+
2). [lokazaTsp, uto pu X —0,y —0 QyHKIUSA z = XY Moxer CTPEMUTHCS K

mobomy nipeaeny. [lpu kakom npuOIMKEHUN TOYKH (X,y) K Touke (0,0) limz=3,
limz=2, limz=1, limz=-2?
3). Haittu dz, ecau z = f(u,v), rae u=In(x* —y?), v=xy’.
4). BerancauTh mpubamkeHso (1,02)° - (2,03)%.
5). Haiitu yron Mexay rpaaiueHTamMu QyHKun f = % B TOYKaXx
X*+y’+z
A(1;2;2) u B(-3;1;0).
6). Haiiti mpousBoanyro Gpyukuuu f =zy’z® B Touke M(3;2;1) o
HanpasieHuio Bektopa MN, rae N(7;5;1).

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun ouennBanus:



3agayva peleHa MmojHOCThIO - 5 0aJlIoB;
3agava coIepKUT HETOYHOCTH M HE3HAUYMTEIIbHBIC OITUOKH - 4 Oaia;

Perienne conepkut rpyoblie ommoOKH - 2 Gasia.

lIpomescymounviu KOoHmpoib

OIIK-1 Cniocoben nmpuMeHATh (hyHIaMEHTAIbHbBIC 3HAHUS, IOTYYCHHBIE B 00JacTH
MaTeMAaTUYECKUX U (MJIH) €CTECTBEHHBIX HAYK, U UCIIOJIb30BaTh MX B
npoecCHOHaNBEHOM NS TETEHOCTH

OIIK-1.1 Ob6nagaeT 6a30BbIMU 3HAHUSIMU, TTOJTYYCHHBIMU B 00J1aCTH
MaTeMaTUYECKUX U (WUJIM) €CTECTBEHHBIX HAYK

TunoBbie 3agaHuA:
3aganue 1.

1. IIpenen 4nCIIOBOM NOCIEAOBATENBHOCTH.
2. IlepBoe u BTOpOE mpaswmiio JlonuTas.
3. Hoxazats Teopemy Jlarpamka (hopMyrna KOHESUHBIX PUPAIICHHN ).

3amandue 2.

1. TlepBooOpa3Has u HeompeneneHHbli uHTerpain. (OCHOBHBIE CBOMCTBa
HEOIPEEICHHOTO NHTErpasa.

2. Omnpenenennbiii nHTErpai Pumana. CBoiicTBa OMpEICIICHHOTO HHTETPaIa.

3. Jlokazate npusHaku Jlanamb6epa u Komm cxoauMocTy YucIoBOro psja.

3aganue 3.
1. Tlonsitue ycnmoBHOTO »dKCTpemyma. Meron MHoxuTene Jlarpanxa,
HE00XO0IMMOE yCIIOBUE YCIOBHOTO SKCTPEMyMa.
2. JIpoitHo mHTEerpan. CBOMCTBA IBOMHOTO MHTErpaIa.

3. Hoxazats ¢popmyiy ['puna.

Crnioco0 mpoBeIeHUS — YCTHBIM.
Kpurepun ouennBanus:

Bonpoc uznoxeH noiHocThio — 12 6asios;

OTBeT Ha BONPOC COAECPKUT HECYIIECTBEHHBIE HETOUYHOCTH - 10 6amios;

OTBeT Ha BONPOC CONEPKUT rpyObie omuoOKu - 4 Gaia.



OIIK-1.2. Pemaer cranmapTHbie npodecCHOHANbHbIE 33Jaud C MNPUMEHEHHEM
€CTECTBEHHOHAYYHBIX M OOIIEUH)KEHEPHBIX 3HAHUM, METOJIOB MATEeMaTHYE€CKOTO
aHaJIM3a U MOJICTUPOBAHMUSI.

Tumnossie 3aJJaHuA:

3ananue 1.
1. Haiftu miomians GUrypsl, 3aKII0UYeHHON MEX Y mapaboaamMu

X2

y = 4x?, y="g U IpAMOA y =2,

2. Omnpenenutsb 00JaCTh CXOAUMOCTH (DYHKITMOHATIBLHOTO Psijia

i n ( x )
i1\ 2x+1)

3amanue 2.
1. Haiitu nnuny tuHUn Yy (X) = I\/COSZ'[ dt, 0<x< % :
0

. 2, COSNX
2. Haittu o6macth cCXOIUMOCTH psijia z

n=1 n\/ﬁ

. HCCJIGIIOB&TB Ha a6COJ'II-OTHy1-0

CXOOUMOCTB.

OIIK-1.3 Bnaneer HaBbIKAMH TEOPETHUECKOTO U SKCIIEPUMEHTAIIBHOTO
UCCIeIOBaHUsI OOBEKTOB MPOPECCUOHATIBHON JIEATEIIbHOCTH

TunoBwle 3a1aHus:
3amanue 1.

1. Beraucnuthk npubImkeHHo (L,02)? - (2,03)°.

. X
2. Haittu yron mexnay rpagueHtaMu GyHkuun  f = Fiyar B TOYKaX

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

1. Joka3zatb, yTo eciu ypaBHenueM f(x—az,y—bz)=0,rae f(u,v)-
muddepennupyemast GyHKIUS, a,b- MOCTOSIHHBIC, OTPEEISACTCS
nuddepenuupyemas GyHkuus z(X,y), TO OHa YJIOBJIETBOPSET YPAaBHEHUIO

a- a +b- a_ 1.

ox oy



2. HaiiTu yCIIOBHBIM SKCTpeMyM (QDYHKIUK U = X* —y*> OTHOCUTEIILHO YPaBHCHHSI
cBs3n  2x—Yy-3=0.

Crnioco0 npoBeeHHs — MMCbMEHHBIH.

Kpurepun onenuBanus:

3agayda pelleHa MoJHOCTHIO - 5 0aIoB;

3amayda coepKUT HETOYHOCTH U He3HAUYUTEIhHBIC OITMOKY - 4 Oania;

Pemienne conepkut rpyobie ommoOKy - 2 Gasia.

V. Y4eOHo-MeToaMYecKoe U HH(POPMALMOHHOE o0ecniedeHHe JUCTHILIHHbI

1) Pekomen tyemast JiuTeparypa
OcHoBHAas1 JIUTEpaTypa:

1. Kyapsasues JI.JI. KpaTkuii Kkypc MaTeMaTHYECKOro aHajin3a: y4eOHUK: B 2-X T. /
JLI. KynpsiBues. - 3-e u3f., mepepad. - Mocksa: duzmariur, 2009. - T. 1.
HuddepeHunanbHoe 1 MHTETpaIbHOE HUCUUCIEHUS (PYHKIMI OJHON MEpPEMEHHOM.
Psanmer. - 400 c. - ISBN 978-5-9221-0184-4; [OnextpoHHBI pecypc]. - Pexum
nocty-na: http://biblioclub.ru/index.php?page=book&id=82814

2. Kynpssues JI.J[. KpaTkuii kypc MaTeMaTH4ecKOro aHajau3a: yueOHUK: B 2-X T. /
JLJ. KynpsBueB. - 3-¢ m3z., mepepad. - Mocksa: ®msmatimr, 2010. - T. 2.
HMubdepenupanbHoe U UHTETpalibHOE  HMCUMCIEHUS  QYHKIUA  MHOTHX
nepeMeHHbIX. ['apMoHmdeckuid anamms. - 425 c. - ISBN 978-5-9221-0185-1;
[D1eKTpOHHBIHI pecypcl]. - Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=82818

3. Wlepmnes, B. I'. Maremaruueckuii aHanu3 : ydyeOHoe mocobme / B. T.
[llepmaeB. — Mockpa : UHOPA-M, 2023. — 288 ¢. — (Briciiee oOpazoBaHue:
bakanaBpuat). - ISBN 978-5-16-005488-9. - Tekct : snextponHsii. - URL:
https://znanium.com/catalog/product/1911157

4.IlanTeneeB, A. B. Marematuueckuii aHanmm3 : ydeOHoe mocobue / A.B.
[TanTenees, H.U. CaBoctbsinoBa, H.M. ®enopoBa. — Mocksa : UH®OPA-M, 2021.
— 502 ¢. — (Bsicmiee obpasoBanwue: bakamaspuar). — DOI 10.12737/1077332. -
ISBN  978-5-16-016008-5. -  Tekcr :  onekrponHwii. -  URL:
https://znanium.com/catalog/product/1219350
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1.I'ypesinoBa, K. H. Marematuyeckuii ananus : yue6Hoe nocooue / K. H.
['ypesHoBa, Y. A. AnekceeBa, B. B. bosipimunoB. — ExarepunOypr : Ypanbckuit
dbenepanbubiii yausepcuret, 9bC ACB, 2014. — 332 ¢c. — ISBN 978-5-7996-
1340-2. — TexkcT : anexTpoHHbIN // [{udpoBoii o6pazoBarenbHbiid pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/66542.html

2. IIumnaues, B. C. Marematnyeckuil aHanu3. Teopus U MPaKkTHKA :
yaebHoe nmocobue / B. C. llunayeB. — 3-e uza. — Mocksa : UTHOPA-M, 2019.

— 351 c. — (Beiciee o6pazoBanue). - ISBN 978-5-16-010073-9. - Teker :

aneKkTpoHHbIN. - URL:

https://znanium.com/catalog/product/9898002) IIporpamMmmtoe obecriedeHIe

a)

KomnbroTepHblii kiaace pakyabTeTa NPUKJIAIHON MAaTEMATUKH U KHOepHeTukn Ne 251
(170002, TBepckasi 00.1., r.TBepb, CaoBbIii epeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecCIUIaTHO

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBIM KOHTPAKT Ha OCTaBKY
JUIEH3UOHHBIX TPOrpaMMHBIX POAYKTOB 103 -
I'K/09 ot 15.06.2009

Google Chrome

OecCIUIaTHO

Java SE Development Kit 8 Update 45
(64-bit)

OecCILIaTHO

Kaspersky Endpoint Security 10 mst
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecCIUIaTHO

Mathcad 15 M010

Akt npenocrasienus npas 1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasienus npas Ne Us000311 ot
25.09.2012

MHuoro(dyHKIIMOHAIbHBIN

penaktop ONLYOFFICE GecriatHoe OecriaTHO

110

OC Linux Ubuntu 6ecrurataoe I1O OecruraTHO

MiKTeX 2.9 OecruiaTHO

MPICH2 64-bit OecIiaTHO

MSXML 4.0 SP2 Parser and SDK OecriaTHO
NetBeans IDE 8.0.2 0ecCIIaTHO
Notepad++ OecruiaTHO
OpenOffice OecrutaTHO

. oroBop Ne13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 iCO(i)TJP[af/'IH Tpeitn»
Python 3.4.3 OecIiaTHO

Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecriatho

WCF RIA Services V1.0 SP2 OecIiaTHO
WinDjView 2.1 OecriaTHO

R studio OecruraTHO

0) CB00OOIHO pacIpoCTpaHIeMOe IPOrPpaMMHOE 00ECTICUCHHE



https://www.iprbookshop.ru/66542.html
https://znanium.com/catalog/product/989800

3) CoBpeMeHHBIE MPOPEeCCHOHATBHBIC 0a3bl JIAHHBIX U HHPOPMAIIMOHHBIC
CIIPABOYHBIC CHCTEMBI

4) IepedeHpb pecypcoB HHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHOM ceTH «MH-
TEPHET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCIIUTUTAHBI

Caiir TeI'Y: http://homepages.tversu.ru/~s000154/MAPLE/maple.html
HNHTEepHET-YHUBEPCUTET http://www.intuit.ru

VI. Meroauyeckue MaTrepuaibl UI1 OOYyYAOIIUXCA 1O OCBOEHHUIO
AUCHUILIMHBI BaxkHoWl cocraBiswome aaHHoro pasaena PIIJ saBmarorcs
TpeOOBaHMS K PEUTUHT-KOHTPOJIO C YKa3aHWEM OaJlJIOB, PacTpeaeiIeHHBIX
MEXTy MOAYJISIMH M BUJAMU PaOOThI 00yYarOIITUXCS.

MakcuMainbHas cymMmMa OaJlJIoB MO y4eOHOW AUCHUILIMHE, 3aKaHYMBAIOIICICS
9K3aMEHOM, 0 MTOraM cemecTpa cocraBiaser 60 OammoB (30 Gammo - 1-i
Moayih ¥ 30 6aIOB - 2- MOTYJIB).

OOGyuaromemycsi, HaOpaBmiemy 40-54 Oamia, npu NOABEIECHUM HTOTOB
ceMecTpa (Ha MOCIeAHEM 3aHATHH TI0 JUCHUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydeTa yCIeBa€MOCTH W 3aYETHOM KHIKKE MOXET OBITh BBICTaBJICHA OIIEHKA
«YJIOBJIETBOPUTEIIBHOY.

OO6yuarorieMmycsi, HaOpaBmemy 55-57 0amioB, NMpU TOJABEICHUH HTOTOB
ceMecTpa (Ha TOCJIEIHEM 3aHSATHU MO JWCIUIUIMHE) B Tpade peHTUHroBOH
BEIOMOCTH yd4eTa ycrneBaemMocTH «lIpemuanbHble Oaibl» MOXKET OBITh
n00aBieHo 15 6amioB U BRICTaBIE€HA SK3aMEHAIMOHHAS OIEHKA «XOPOIIIOY.

OO6yuarorieMmycsi, HaOpaBmemy 58—60 0amioB, NMpU IOJABEICHUH HTOTOB
cemMecTpa (Ha TOCIEAHEM 3aHITHH 1O IUCLUUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTU ydeTa ycneBaemocTH «lIpemuanbHbie Oaibl» MOXKET OBbITh
n00aBiaeHo 27 0aJIoB U BBICTABJICHA YK3aMEHAIIMOHHAS OIIEHKAa «OTIMYHOY». B
KAKUX-IMOO WHBIX Ccly4asx JoOaBlieHWE MNpEeMHAIbHBIX OamioB He
JIOITyCKaeTcsl.

OO6yuaroruiicst, Habpapmwii 10 39 0aI0B BKIFOYUTEIBHO, CAACT IK3aMEH.

Pacnipenenenvie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJaBaTeeM U
MOXET KOPPEKTHUPOBATHCSI.

Tema 1. Beeoenue 6 ananus3.

Ilpakmuueckoe 3anamue 1.

Meron MaTemMaTuueCcKOr MHAYKIMA. buHOM HproTOHA.

Pemienue 3a1ay Ha METO MaTEeMaTHYECKON MHIYKIMKU U OnHOM HbloTOHA.
Meroauueckue peKOMEHIAINH.


http://www.intuit.ru/
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1. [ToBTOpUTH BBIBOA (POpMyIbl OMHOMA HhI0TOHA.
2.BbINOAHUTE 337]aHKs HA CAMOCTOSITETIBHYIO PabOTy MO0 METOIY
MaTeMaTU4eCKON MHIYKLIUH.

Ilpakmuueckoe 3ansmus 2.
MmuosxecTtBa. Onepanuu HaJl MHOXKECTBaMU. [[ekapToBO MpOU3BEACHUE.
OKBHUBAJICHTHOCTbH MHOKECTB.
Pemenne 3amau mo Teme.
Mertoanueckue peKOMEH 1IN H.
[TOBTOpUTH OCHOBHBIE TOHATUSL TEOPUHA MHOKECTB.
BrInonHUTh 3a71aHUs Ha CAMOCTOSITEIbHYIO PA0OTY 10 TEOPUH MHOXKECTB.

Illpakmuueckoe 3ansamue 3.
OtoOpaxenue, pyHkius. CIOpbeKTUBHbBIC, UHBEKTUBHBIC,  OUEKTHBHBIC
otoOpaxkenus. O6paTHoe oToOpakenue. Cynepro3uiiust 0TOOpaKeHUH.
Pemenue 3a1a4 1o teme.
Meroandeckue peKOMEHIAIHH.
Pazo0paTh TeOpeTHUECKU MaTepHrall Mo TeEMe.
BrInoHUTS 3aaHUST HA CAMOCTOSTEIBHYIO PAa00TY 10 OTOOPAKEHUSIM.

Ilpakmuueckoe 3anamue 4.
BepxHsisi 1 HUKHSSI TPaHU YMCIIOBOTO MHOKECTBA, UX XapaKTEPUCTUUECKUE
CBONCTBA.
OrpaHudeHHbIE OTOOpaKEHUS, BEPXHSSI U HUKHSSI TPAHU OTOOpaKEeHMUS.
[ToHsTHE METPUYECKOTO K HOPMUPOBAHHOTO IPOCTPAHCTB.
Pemenne 3amaa NeNel101 — 102, 106, 108, 116, 381, 383 — 387, B.I1.
HemunoBuu «COOpHUK 337124 M YIIPAXKHEHHM 10 MATEMAaTUYECKOMY aHAIIU3Y».
Meroanueckue peKOMEH 1Al H.
[ToBTOPUTH TOKA3ATENHCTBO TEOPEMBI O CYIIIECTBOBAHWHU BEPXHEH (HM)KHEW) TpaHu
y OTPaHUYEHHOTO CBEPXY (CHU3Y) YHUCIOBOIO MHOKECTBA.
[IpuBecTH IpUMEpPHI 3AMKHYTBIX U OTKPBITHIX IAPOB B PA3HBIX METPUUYECKUX
MPOCTPAHCTBAX.
BrInoTHUTS 3aaHKUST HA CAMOCTOSITETILHYIO pabOTy IO TEME.

Tema 2. Ilpeden nocnedosamenvhocmu.

Ilpaxmuueckoe 3ansmue 1.

[Ipenen nocnenoBaTeIbHOCTH B METPUUECKOM MTPOCTPAHCTBE.
dyHaaMeHTallbHAas MOCIEI0BATEIbHOCTD, TOJHOE METPUUECKOE MTPOCTPAHCTBRO.
Kpurepuit Komu cxoguMocT nocieq0BaTeIbHOCTH.

Pemenne 3amau NeNe41 -45, 87 — 89, B.I1. JlemunoBuu «COOpHUK 3a1a4 U
yOpaXHEHUW 110 MAaTEMaTUYECKOMY aHAIIU3Y».

Meroanueckue peKOMEH 1Al H.
[IpopaboTarh JEKIMH MO U3YIECHHOU TEME.
BrImoTHUTS 3a1aHNE HA CAaMOCTOSITENNHHYIO paboTy IO TEME.
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Ilpaxmuuecxoe 3anamue 2.

[Ipenen unciioBoOM MOCaE0BATEILHOCTH, TEOPEMa O €IMHCTBEHHOCTH
npejiesna YucIOBOM Mocae0BaTeIbHOCTH. beckoHeuHo Majbie, 06CKOHEYHO
OOJIbIIIKE MTOCTE0BATEILHOCTH, UX CBOMCTBA. Apr(METHUECKHNE CBOMCTRA
CXOJAIIMXCS MOCJIEIOBATEILHOCTEH.

Pemenne 3amau NeNe58, 59, 68. 69. 78, 79, B.II. lemunoBuu «COOpHUK
3a/1a4 ¥ yOpakKHEHUU 10 MaTEeMaTUYECKOMY aHAIIU3Y».

Metoauyeckre peKOMEH AU,
JlokazaTh TeOpeMy O €IMHCTBEHHOCTH Mpe/Ieia YUCIOBOU MOCIEI0BATEIbHOCTH.
JlokazaTh T€OpEMY O CYIIECTBOBAHUU MpeJeia y OrpaHUYEeHHON MOHOTOHHOM
MIOCJICA0BATSIBHOCTH
BrITIoTHUTH 3a]aHNE HA CAMOCTOSITENHHYIO padOTy TT0 U3YYCHHOU TEME.

Ilpakmuueckoe 3anamue 3.

YacTuuHble peIeIibl MOCIEI0BATEIbHOCTEN. BEpXHUN 1 HUKHUH MIPEAEIIbI
MOCJIEAOBATEIbHOCTH.

Pemenue 3amau no teme.

Meroaudeckue peKOMEHIAIMH.

Jlokazats Teopemy bobiiano — Berepiurpacca o CylmecTBOBaHUM YaCTUYHOTO
npejiesia y OrpaHUYE€HHOM YUCIOBOM MOCIIEI0BATEILHOCTH.
BrInoaHUTh 3a/jaHKE Ha CAMOCTOSITENIbHYIO PA00TY 1O U3YYEHHON TEME.

Tema 3. Ilpeoen ¢hpynkuuu.

Ipaxmuuecxue 3anamus 1,2.

[Tpenen dynkmuu B Touke 1o I'eitHe u o Korm; SKBUBaIGHTHOCTh 3THX
onpeneneHuii. OTHOCTOPOHHUE TIPENIETBI B TOUKE. AprudMETHIECKUE OTIEpaIiH
HaJ QyHKIUAMH, MeromuMu npenen. Kpurepuit Kommm cymectBoBanus npezena
(GyHKIIUU B TOYKE.

Pemenne 3amay NeNe4(02 - 407, 409 — 419, 435 — 439, 471 — 480, B.I1.
HemunoBuu «COOpHUK 337124 ¥ YIPOKHEHHUH M0 MaTEeMaTUUYEeCKOMY aHATH3Y».

Metoandeckue peKOMEeH1aluu.
1./loka3aTh 5KBUBAJICHTHOCTh ONPEAEICHUN npeaena QyHKIUU B TOUKE 110
I'etine u no Komu.
2. BBIOTHUTH 3a/1aHUE HA CAMOCTOSITEIILHYIO pa0OoTy MO U3yUYEHHOU TeMeE.

Ilpakmuyeckue 3auamus 3, 4.

3ameuaTenbHble Ipeebl. beckoHeuHo Masbie 1 0eCKOHEYHO OOJIbIITNe
dbyHKMH, TeopeMbl 0 HuX. CpaBHEHHE OECKOHEYHO MaJIbIX (DYHKITHIA.
DKBUBaJIEHTHBIE OECKOHEUHO Maubie GyHKIUU. TeopeMa o mpesene cloKHON
GbyHKIUH.

Pemenne 3amaa NeNe488, 495, 506, 515, 516, 646 — 651, B.I1. lemumoBud
«COOpHUK 331249 ¥ yIPAKHEHUN 1T0 MATEMaTHIECKOMY aHAITU3Y.

Meronnueckue peKOMEH 1Al u.
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JlokazaTh T€OpEeMbI O OECKOHEYHO MaJIbIX U OECKOHEUHO OONbIINX (QYHKIUAX.
Pa3zo0pathb 10Ka3aTeabCTBO TEOPEMBI O MIPEEIIe CIOKHON (DYHKIIHH.
BBINONMHUTE 33/1aHUE HAa CAMOCTOSTENBbHYIO paboTy MO U3yYEHHOH TeMe.

Tema 4. Henpepvignocms hynkuuu.

Ipaxmuueckoe 3ansamue 1.

HenpepriBHOCT GyHKINH B TOUuke. OTHOCTOPOHHSS HEPEPHIBHOCTb.
ApudmeTnueckue onepanuu HaJl HENPEePHIBHBIMU (YHKITHSIMH.
Pemenue 3amag NeNe662 — 665, 668, 669, 671, 675 - 679, B.I1. lemugoBuu
«COOpHHUK 33/1a4 ¥ YIIPOKHEHUH 0 MAaTEMAaTUYECKOMY aHAIHU3Y».

MeTtoaudeckue pekoMeHIalNH.

1. JIoka3aTb CBOMCTBO YCTOWYHMBOCTH 3HAKA HEIPEPBIBHON B TOUKE
byHKIHU.

2. Jloka3aTb CBOMCTBO JIOKaJIbHON OrpaHUYEHHOCTH HEMPEPHIBHOM B TOUKE

byHKIHU.
3. BoInonHUTh 3ajaHUE HA CAMOCTOSTEIbHYIO pabO0Ty 110 U3YYEHHOU TeMe.

IIpakmuuecroe 3auamue 2.
Touku pa3peiBa GYHKIIMH U UX KJIacCUpUKAITHS.
Pemenue 3amau NeNe736 — 738, 741 — 743,745, 747 — 749, B.I1. lemugoBuu
«COOpHUK 33124 U YIIPAXKHEHUM M0 MATEMAaTUYECKOMY aHAJIU3Y».
Metoauueckue peKOMEH AU,
JlokazaTh TeOpeMy O TOYKaX pa3pblBa MOHOTOHHOM Ha OTpe3Ke QyHKIIUH.
BrInoaHUTh 3a71aHKE Ha CAMOCTOSITENIbHYIO PA0OTY 1O U3YYEHHON TEME.

IIpakmuuecxoe 3anuamue 3.

Teopema 0 paBHOMEpPHOI HEMPEPHIBHOCTH (PYHKITUHU, HEMPEPHIBHOMN HA
KoMItakTe (00001eHne Teopembl Kantopa).
Pemenure 3a1a4 Ha paBHOMEPHYIO HEIPEPBIBHOCTb.

Meroanyeckue peKOMEH 1Al u.

Jlokazath TeOpeMy O paBHOMEPHOI HEMPEPHIBHOCTH (PYHKITUHU, HETPEPHIBHOM HA
OTpE3Ke.
Pa3zo0paTh n0Ka3aTenbCTBO TEOPEMBI O PABHOMEPHON HEMPEPBIBHOCTH (PYHKIIUH,
HEeMpephIBHON Ha KoMmakTe (00o01eHne TeopeMbl Kantopa).
BhINoHUTS 3ajaHNE Ha CAMOCTOSITENBHYIO padOTy 1O U3yUYEHHOH TEME.

Tema 5. Ilpouseoonasn u ougpghepenyuan.

Ipaxmuueckoe 3anamue 1.

[TpousBoanas, ee reomeTpudeckuii cmpicia. OTHOCTOPOHHKE TTPOU3BOIHBIC.
[IpousBoanHas cioxHoM u oOpatHoi dhyHkuwmid. {uddepenniupoBanue GyHKINHA,

3a/laHHOM nmapaMmeTpuyecku. [Ipon3BoHbIe BRICIITUX MOPSAKOB. Juddepeniman

byHKIIMH, TeOMEeTpruYecKuii cMbIch nuddepennmana. [IpaBuna BeraucneHus

muddepennmana. JuddepeHuanp BEICIIMX TOPSIKOB.
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Pemenue npumepoB Ha quddepeHmpoBaHue.
Pemmenwne 3ama4 Ha HaxoxAeHNE AU PEPEHIINATIOB.
MeToaudeckre peKOMEeH IaInH.
BbIyuuTh TaOIMIy IPOU3BOIHBIX.
. JlokazaTh yTBEpKIeHHE O HEMPEPIBHOCTH (DyHKIINHU, TP PEpEeHIINPYEMOii B
TOYKE.
BeiBecTr GopMyITbI UIsSI TPOU3BOTHON CYMMBI, IPOU3BEICHHUS U YaCTHOTO JIBYX
byHKIHiA.
BeImomHUTH 331aHKe HA CAMOCTOSITENFHYIO paboTy M0 U3y4EeHHOU TeMe.

Illpakmuueckoe 3ansmue 2.
[lepBoe u BTOpOE mpaBuiio Jlonurais.
Pemenne 3amau NeNel361 — 1369, B.II. JemunoBuu «COOpHUK 33724 U
YIPAKHEHUN 110 MAaTEMATUYECKOMY aHAITU3Y.
Mertoauyeckue peKOMEH IalluH.
BrInoHUTS 3a7jaHNE HA CAMOCTOSITEBHYIO pa0OTy MO PACKPHITHIO
HEOIPEAEICHHOCTEN.

IIpaxmuuecxoe 3anamue 3.

®opmyibl Teitnopa 1 MakiopeHa ¢ 0cTaTOYHbIM WieHOM B (popme [leano u B
dbopme Jlarpanxka. PaznoxxkeHue anemMeHTapHbIX PyHKIMM 10 popmyrie
MaknopeHna.

Pemenne 3amau NeNel376, 1378 — 1380, 1384, 1388, 1392, b.I1. JleMunoBuu
«COOpHUK 3a1a4 U YIIPAXKHEHUM M0 MATEMAaTUYECKOMY aHAJIU3Y».

Metoanueckue peKOMEH 1A H.
BhINoHUTS 3ajaHNE Ha CAMOCTOSITENBHYIO pabOTy 1O U3yUYEHHOH TEME.

Ipaxmuueckoe 3ansamue 4.

[TonsiTue nokanbHOTO SKCTpeMyMa. Beimykinocts rpaduka Gyakiumn. Touku
neperuda rpaduka pyHkuun. AcuMnToThl rpaduka Gynkiuu. Heodxonumoe u
JIOCTAaTOYHOE YCJIIOBHE CYIIECTBOBAHUS HAKIIOHHOW aCUMIITOTHI.

HccnenoBanne GpyHKIui ¢ ToMoIIsi0 qudepeHnnanbHOro NCYUCICHHUS.
Meroanueckue peKOMEH 1Al u.

. JlokazaTh HEOOXOAUMOE M JOCTATOUYHOE YCIOBUE CYIIECTBOBAHMS HAKIIOHHON

ACUMIITOTBHI.

BeIMOmHUTS 33/1aHKE HA CAMOCTOSITENFHYIO paboTy M0 U3y4EeHHOU TeMe.

TpedoBaHus K peiiTHHI-KOHTPOJIIO

B TeueHne cemecTpa KOHTPOJIb 3HAHUN OCYILECTBISIETCS B JBa dTamna (2
MOJyJiI), B KOHIIE CEMECTpa MPOBOAMUTCS 3K3aMEH. MaKkCHUMalbHO BO3MOKHBIN
Oamn 3a muctmmuivHy paBeH 100, MakCUMaIbHOE KOJMYECTBO OasIOB 32 KaXKIbIH
Moayib paBHo 30, 3a sx3amen — 40.

IlepBolii ceMmecTp




1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

ConepskaHue caMOCTOSITEIbHOH PadOTHI
1. Pemenue 3a7a4 Ha METO/I MAaTEMAaTHUYECKOW UHIYKIIMK U OMHOM HbroToHa.
2. OBnazieHUE OCHOBHBIMU MOHATUSIMU TEOPUU MHOMKECTB.
3. OBnazeHue NOHIATHEM MpeJea Mociae0BaTeIbHOCTH; PEIIEHNE OCHOBHBIX
THUIIOB 33]1a4 TEOPUH MOCIIEIOBATEIIbHOCTEM.
4.0BnazieHue TOHATHEM Tipesena PyHKIuU. Beraucnenre nmpeaenoB GyHKITHA.
5.HenpepbiBHOCTH GyHKIIUM; HCCTIEAOBaHNE (PYHKITUNA HA HEMPEPHIBHOCTD.
6.0OcBoeHnE OCHOBHBIX CIIOCOOOB M MMPUEMOB HaXOKICHHSI POU3BOIHBIX
bynaknuii. Pemenune 3amay Ha mpuMeHEeHHE MPOU3BOAHON 1 qudhepennnana
byHKIUH.
@®opMbI IPOBEICHUSI CAMOCTOATEIbHON PadoOThI:
- TOMAaIIHKE 3aJaHus (M3yUYeHHUE JTUTEPATYPHI [0 TeMaM, pelieHue IPUMEpPOB U
3a/1a4);
- Haricanue pedepaTos;
- BeIniosiHeHHE PI'P;
- IOATOTOBKA K KOHTPOJIbHBIM paboTaM;
- IOJITOTOBKA K SK3aMEHY.
DopMBbI KOHTPOJIA CAMOCTOATEIbHOI PA0OTHI:
- MpOBEpKa U cobeceoBaHue MO pe3yJibTaTaM BBIIIOJIHEHHUS IOMAIIHUX PadoT;
- POBEJICHUE U MIPOBEPKA KOHTPOJIBHBIX padoT;
- 00cykaeHue pedeparos;
- MPOBEpPKa U 00CYXKJIEHUE PaCUETHO-TpaPUIECKUX padoT;
- IPUEM IK3aMEHOB.

TunoBble BADUAHTBHI PYyOesKHBIX KOHTPOJbHBIX PadoT

Bapuanm 1.
1). loxasatb, 4to 1° +3° +5° +...+(2n-1)® =n*(2n* -1).

8
2). lllecroit uyieH pa3noKeHUst th x?'9* | paBen 5600. Haiitu x.
x23/x2

3). Jokazath, uto (ANB)x(CND)=(AxC)N(BxD).
4). Jlokazartb, uTo mis moooi pyrkuun f BepHo f(AUB)=f(A)U f(B).

5). Haiitu
. H | n n . n
a) lim 1SN 6) lim 213 B) lim 222
o Nt 41 nom 20 3" noe ol
Bapuanm 2.

1). ChopmynupoBaTh ¢ TOMOIIBI0 HEPABEHCTB YTBEPKICHHUE lim £ (x)=c0.
X—>a—

2). Haiitu

i X+2 X—4
a) lim | — +—
x>1 | X =5x+4 3(x°—-3x+2)




sin(x")
o0 (sinx)™
3). Ilyctp f(x), g(X) - HENIPEPBIBHBI B TOUKE X,. Jloka3aTe, uTo f(X)-g(Xx) -
HETIpEPBIBHA B TOYKE X, .
4). C moMomIbIo “&— 357 — pacCyKJIeHUI 0Ka3aTh HEMPEPHIBHOCTh (YYHKIIMU

Vx.

5). Hatitu mpousBoaHbIE (YHKITHIA
a) y =arccos(sin’ x) 0) y= x D

2. IIpomekyTOYHAS ATTECTALUSA
Bomnpocs! k 3k3ameny (3umMHss ceccusi, 1 Kypc)

1. MuoxecTtBa. Onepanuu HaJ MHOXECTBaMU. [[eKapTOBO NpOW3BEICHHUE.
OtobOpaxkenue, ¢yHKIUsA, oOpaTtHas (YHKIUA. OKBUBAJICHTHOCTh MHOXECTB.
CueTHble MHOXKECTBA, UX CBOMCTBA. CYETHOCTh MHOKECTBA PAIMOHAJIBHBIX YUCET.
HecuerHocth MHOXkecTBa Touek wuHTepBaia (0,1). MHOXeCTBO MOIIHOCTU
KoHTHHYyMa. Teopema Kanropa-bepHireiina (0e3 nokxasarenbctBa). MoIHOCTD
MHO’KECTBa BCEX MOJIMHOKECTB HEIYCTOI0 MHOKecTBa (0€3 10Ka3aTenbCcTBa).

2. BemecTBeHHbIE 4YHUCNA; ACCATUYHAS 3allMChb BEIIECTBEHHOI'O YHCIA;
OCHOBHBIC CBOICTBA BEIIECTBEHHBIX 4HcCeNl. AKcHoMa ApXHMena; CBONCTBO
HEIMPEPHIBHOCTH.

3. BepxHue 1 HUWKHUE TPAHU YUCIIOBBIX MHOKECTB, UX XapaKTEPUCTUYECKHE
cBoiictBa. Teopema O CyIIECTBOBAHMM TOYHOW BEPXHEW (HIDKHEH) TrpaHd y
OTPaHUYEHHOIO0  CBEepXYy (CHU3Yy) YHUCIOBOrO MHOXeCTBAa. OrpaHUYEHHBIE
OTOOpPa)KEHUS, BEPXHUE U HHXKHHUE TPAaHU OTOOpaXKEHUSI.

4. TloHdaTue paccTOsiHUS; METPUYECKOE MPOCTPAHCTBO. BekTopHoe
MPOCTPAHCTBO; HOPMa, HOPMHUPOBAHHOE MPOCTPAHCTBO. 3aMKHYTBIN, OTKPBITHIN
1iap B METPUYECKOM IIPOCTPAHCTBE, IPUMEPHI.

5. IlonsaTne mpenena MocienoBaTeIbHOCTH B METPUYECKOM IPOCTPAHCTBE.
@yHaMeHTaJIbHas MTOCIEI0BATENBHOCTb, ITIOJTHOE METPUYECKOE IPOCTPAHCTBO.

6. Ilpenen 4uCIOBOM MOCIEAOBATEIBHOCTH, TEOPEMA O E€AMHCTBEHHOCTH
npenena YHUCIOBOM IMOCIENOBATEIbHOCTU. beckoHeuHo Masble, OECKOHEYHO
Oonbllie TOCIEN0BAaTeIbHOCTH, HX CBOWCTBA. ApudMeTHyeckue CBONCTBA
CXOISUINXCS MOCTIEA0BATEIbHOCTEN.

7. llpenenbHbll TEpEXOJ B HEPABEHCTBaX. leopemMa O CYLIECTBOBAHUU
npejesia y orpaHud4€HHOM MOHOTOHHOM MOCIIeI0BAaTENbHOCTH. Hncno “e”.

8. Teopema bosnbuano - Beliepmirpacca 0 CymeCTBOBAHUM YaCTUYHOTO
Npenena y OrpaHuYeHHOM YMCIIOBOM MOCIIEAOBATEIBHOCTA. BEpXHUM M HUKHUU
npenensl. Kputepuii Komm cxoauMocT mociea0BaTeIbHOCTH.

9. Ilpenen @yukuuu B Touke no I'eiine u no Kou; SKBUBaJIEHTHOCTb 3TUX
onpeneneHnii. OAHOCTOPOHHUE MpeAeNbl B TOYKe. ApuU(pMETHUYECKHE OIepaliuu
HaJl QYHKIIUSAMH, UMEIOIINMU TIpeIeT.

10. Kpurepunit Komm cymectsoBanus npejena (pyHKINN B TOUKE.



11. 3ameuarenbHble IPEAEIHI.

12. beckoHeyHO Masbie U 0ECKOHEUHO OoJiblline (GYyHKIHUU, TEOPEMBI O HUX.
CpaBHeHHE OECKOHEYHO MalblX (DYHKIMI. DKBHUBAJICHTHbIE OECKOHEYHO Mallble
GbyHKIUH.

13. Teopema o npejene cnoxXHOU (QYHKIIUH.

14. HenpepblBHOCTh (PyHKIIMU B TOYKE. OJHOCTOPOHHSSI HEMPEPHIBHOCTS.
Apudmernueckre omnepauud Haja HenpepblBHBIMU  (QyHKkiusMu. CBoiicTBa
YCTOMYMBOCTU 3HAKa HENpepbIBHOM B TOuke (PyHKUIuU. CBOWCTBO JOKAJIbHOU
OTPaHUYEHHOCTH HempepelBHOW (yHKIMKH . HempepbIBHOCTh 3leMEHTapHBIX
byHKIHiA.

15.Toukn pa3peiBa GyHKIMH ¥ WX Kiaccudukanus. Teopema o0 TOYKax
pa3pbpiBa MOHOTOHHOW Ha OTpe3Ke (PYHKIIMH.

16. TlepBas teopema Komm (0 mpoxokaeHUM (PYyHKUMH 4Yepe3 HOJIb IpH
CMEHE 3HAKOB).

17. Bropas teopema Kommu (0 mpoMeKyTOUHOM 3HAUYEHUU HENPEPHIBHOU
byHKINN).

18. IlepBas Teopema Beliepmirpacca (06 orpaHUYEHHOCTH HEMIPEPHIBHON Ha
oTpe3ke QyHKIIUN).

19. Bropas teopema Beiiepmirpacca (0 JOCTHXKEHHHM BEPXHEH W HIDKHEH
I'paHU HENPEPBIBHOM Ha OTpe3Kke PyHKUIMEN).

20 PaBHOMepHas HenpepbIBHOCTb. Teopema KaHTtOopa 0 paBHOMEpPHOM
HEIMPEPBIBHOCTU (PYHKLHU, HEMPEPHIBHON Ha OTPE3KE.

21. CBolicTBa OTKPBITBIX M 3aMKHYTBIX MHOKECTB. KOMMaxT.

22. Jlemma bopens O KOHEYHOM IIOKPBITUA KOMIIAKTa OTKPBITBIMH
MHO>KECTBaMU. DKBUBAJIEHTHOCTbH JIBYX OINPEIECICHUI KOMIAKTa.

23. Teopema 0 paBHOMEPHOW HENMPEPHIBHOCTH (HYHKIIMH, HENPEPHIBHON Ha
KommnakTe (00o0imenne TeopeMbl KanTopa).

24. Ilpou3BomHasi, €€ TeOMETpUYECKHl  cMmbIci. (OJHOCTOPOHHHE
npousBoaHble. HempepbiBHOCT,  dyHKIMM, auddepeHiupyeMoil B TOUKE.
[TpousBogHast CyMMBI, TPOU3BEACHUS U YACTHOTO JIBYX (DYHKIIMHA.

25. [TlpouwsBomHas cioxHOM U oOpatHOM GdyHkumil. I[IponsBomHbIE
aneMeHTapHbix  ¢yHkuuid.  JuddepennmpoBanve  QyHKIuM,  3aJaHHON
apamMeTPUYECKH.

26. [IpousBoansie BeicHINX MOpsiaAKoB. Dopmyna Jleiidouuia.

27. Huddepenunan pyHkuum, reomerpuyeckuii cMbica auddepeniuana.
[IpaBuna Beluncinenus auddepennmana. HMHBapuaHTHOCTH (OPMBI  MEPBOTO
mupdepenunana. JuddepeHimansl BEICIIMX TOPSIKOB.

28. Jlemma J{apOy o Bo3pacTaHUM U YObIBAHUU (QYHKIIMU B TOUKE.

29. Teopema @epma 0 JOKATBHOM dKCTpeMyMe (YHKIIMH.

30. Teopema Pomist 0 Hyse NpOU3BOIHOM.

31. Teopema Jlarpanxka (popMysna KOHEUHBIX mMpupaiieHuii). Teopema o
TOUYKAaX pa3pblBa MPOU3BOJAHOM Ha HHTEpBalie (0e3 10Ka3aTeabCTBA).

32. Teopema Kot (06001eHHast (hopMysia KOHSYHBIX MPUPAIICHUH ).

33. IlepBoe u BTOpOE npaBuiio Jlonuras.
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BTtopoii cemecTp

1. Texkyimumii KOHTPOJIb YCIIEeBAEMOCTH

ConepskaHue caMOCTOSTEILHOH PadOTHI

Pemenue 3amau Ha mpuMenenue dhopmyn Teimopa u MakiopeHa.
UccnenoBanue rpadukoB PyHKIUN U OTHICKAHUE SKCTPEMAIbHBIX 3HAUCHU.
HuTerpupoBanue pa3nuyHbIX KIacCOB (QyHKITHI.

Brruncnenne onpeneieHHbIX HHTETPaiOB; PEIIEHUE 33/1a4 Ha IPUMEHEHNE
ONPEICIICHHBIX HHTErPAJIOB.

HccnenoBanre HeCOOCTBEHHBIX HHTETPAJIOB HA CXOIUMOCTb.

Pemenue 3ama4 mo Teopun PyHKITMOHABHBIX PSAIOB (001aCTh CXOAMMOCTH
GYHKIIMOHATIBLHOTO PsAJIa; paBHOMEPHAS CXOAMMOCTbD; CTCTICHHBIC PSIBI).
@®opMBbI IPOBEICHNUSI CAMOCTOSITEIbHON PadoThI:

- AOMalTHHUC 3aJaHUs (I/I3y‘-I€HI/I€ JIUTCPATYPLI I10 TEMaM, PCIICHUC IIPUMCPOB U

3a/1a4);

- HancaHue pedepaTos;

- IOJITOTOBKA K KOHTPOJIBHBIM paboTaM.

D®opMBbI KOHTPOJIAA CAMOCTOATEIbHOM PadoThI:
- MpOBEpKa U cobeceI0BaHuE M0 pe3ybTaTaM BBIMIOJHEHHUS JOMAIIHUX PadoT;
- POBEICHUE U TTPOBEPKA KOHTPOJILHBIX paloT;
- o0cyxaeHue pedepaTos.

TunoBbie BApHAHTHI PyOesKHBIX KOHTPOJILHBIX padoT
Bapuanm 1.
1). Ilonb3ysich paznoxenueM o popmyse MaknopeHa, HAMTH

1—(cosx)™"*
e

lim

x—0 X

2). IoctponTts rpaduk GYHKUHH Y =/X2 + X +1++/x° —x+1.

. dx
3). Haiitu | :Ix+\/x2—7x+1'

2
4). Haiitn | = .[C_Os de
sin4x
5). BeiBecTu pexkyppeHTHYI0 (OpMYITy JIJisi BBIYMCICHUS] HHTETpaJia
dx
| = j : (n>2).
cos" X

Bapuanm 2.
1). BBrYuciuTh HHTETpaIbl

2 dX 1
a) | —— 0) |x-arctgxdx.

Jz. xvx? -1 '([

NE]
2). C noMo1ibio onpeeseHHOr0 MHTEerpaia HalTu Mpeael



rIllm (/1+ +/1+ +ot 1+)
2

3). Haiitu momans Gurypsl, 3aKIF0USHHON MEXIY mapadoigaMu y =4x°, y = %
U IIpSIMOU Yy = 2.

T

4). Halitu "y TUHUM  Y(X) = I\/COSZ'[ dt, 0<x< 1
0

dx
5). UccnenoBarh CXOUMOCTb UHTETpajIa I ﬁ
X° + X

Bapuanm 3.
1). HCCJ’IC}IOB&TB Ha CXOIMMOCTb PSIABL:

n+1 3:5:7-...-(2n+1) ncos’ n
a)z( j )2258 .(3n-1) )2

~ n®+5

n
2). Onpenenutb 001aCTh CXOAUMOCTH (YHKIIMOHAIBHOTO psiia Z n 1(2 X 1] _
~n+1\ 2x+

o = COSNX
3). Haiiti 06acTh CXOAMMOCTH psiia z
n=1 n n

. HCCJ’IGI[OB&TI: Ha a6COHIOTHYIO

CXOOUMOCTB.

4). Jloka3zaTh paBHOMEPHYIO CXOJIMMOCTh psijia Z vl 0< X<+,

= 1+n*x
5). Hantucatp pa3nokeHue B CTENIEHHOM Psii OTHOCUTENIBHO X (PYHKIIUU
X
@-x){@-x*)"

3. IIpome:kyTouHasi aTTeCTAIIMSA

Bomnpocs! k 3k3ameny (JieTHss ceccusi, 1 Kypc)

1. ®opmynsl Telnopa u MakinopeHa ¢ ocTaTOYHbBIM ujieHOM B popme Ileano.

2. ®opmyna Teitsiopa ¢ ocTaTOYHBIM 4jieHOM B opme Jlarpanxa.

3. Paznoxenue aneMeHTapHbIX PpyHKIM o popmyne Makiopena.

4. Heo6xoauMoe U TpU JOCTATOUYHBIX YCIOBUS JOKAIBHOIO 3KCTPEMYMA.

5. Bemyknocts rpaduka ¢yHkiud. JOoCTaTOYHOE YCIOBHE BBIMYKIOCTH
rpaduka QyHKIIUH.

6. Heobxoammoe 1 Tp TOCTATOYHBIX YCJIOBHS TOYKHU Teperuoa.

7. AcumnTothl Tpaduka dyskuuu. HeoOxomuMoe M JOCTaTOYHOE YCIOBHE
CYILECTBOBAHMS HAKJIOHHOW ACUMITTOTBHI.

8. IlepBooOpa3Has u HeomnpeaeiacHHbI uHTerpal. OCHOBHBIC CBOMCTBa
HEONPEJEICHHOr0 HWHTErpaja. 3aMeHa [EpEeMEHHOW B  HEOINPENEIEHHOM
uHTerpane. ®opmyiia MHTErPUPOBAHUS 10 YACTSAM.

9. Onpenenennpii uHTerpan Pumana. Hewnterpupyemocte no Pumany
HEOTpaHWYEHHOU Ha oTpe3ke QyHKUMU. BepxXHsis U HUXKHSSI HHTETpaibHbIe CyMMBbI
HapOy, ux cBorictBo. OcHoBHas iemma JlapOy.



10. Heobxonumpie U MOCTATOYHBIE YCIOBHUS WHTETPUPYEMOCTH (DYHKITMU TIO
Pumany. Teopema 00 uHTErpupyeMocTd HemnpepbiBHOW (QyHKUMH. Teopema 00
WHTErPUPYEMOCTH MOHOTOHHOM (YHKIIUU.

11. CBoiicTBa ONpeaeIeHHOrO UHTETpaa.

12. OueHkn ONpeneNeHHbIX WHTETPajoB, WHTETPUPOBAHUE HEPABEHCTBA.
[lepBas popmyna cpenHero 3Ha4eHUsI.

13. NHTerpan ¢ nepeMeHHbIM BEPXHHUM TpeaesioM. [Ipon3BoaHas naTerpana no
nepeMeHHoMy BepxHemy mpeneny. dDopmyna Heiorona-Jleitbnuma. 3amena
MEPEMEHHON M0l 3HAKOM OIpeieiieHHOro uHTerpana. [IpaBuino mHTErpupoBaHus
10 YacCTSAM JJIs1 ONPEAEIICHHOIO HHTErpaa.

14. Ocrarounslii uieHn popmynsl Teiopa B MHTErpalibHOM popme.

15. HepaBenctBo FOHra, HepaBeHcTBa ['enbaepa 1 MUHKOBCKOTO 11l CyMM H
WHTETPaJoB.

16. MHUurerpan Crunrtbeca. HeoOxomumoe #  J0CTaTOYHOE  YCJIOBHUE
uHTerpupyemoctu ¢yHkuuu no Crunrbecy. OyHKIUM OTPAaHUYCHHOW BapHUaIluu.
CaoiicTBa unterpana Ctuirbeca.

17. IlpunoxkeHust ONpeaeIeHHOTO UHTErpaa:

- BBIUHCIICHUE IUIOLIAJICH: KPUBOJIMHEMHOW Tpaleluu; KPUBOJIMHEWHOU
Tpareuny, Korja BEpXHssd rpaHulla 3a/laHa B TapaMETPUUECKOM BUJIE; TJIOMIA/Ib B
MOJISIPHBIX KOOPANHATAX;

- JUIMHA JyTW KPUBOW; MJIMHA IYrd KPUBOM, KOIJa KpUBas 3ajlaHa B
napaMeTpuueCcKoM BU/IC; IJTUHA JTyTU KPUBOH, B MOJISIPHBIX KOOPAMHATAX.

18. HecoOcTBeHHBIE MHTErpasibl EpBOro U BTOporo poaa. Kpurepuit Komm
CXOJIMMOCTH HECOOCTBEHHBIX MHTErpajioB. AOCOJIIOTHAS U YCJIOBHAsI CXOAUMOCTh
HECOOCTBEHHBIX UHTETPAJIOB.

19. Ilpu3zHaku CXOAUMOCTH HECOOCTBEHHBIX WMHTETPasoB (OOIIMN M YACTHBIM
MPU3HAKU CpaBHEHUSA, Mpu3Hak AoOens-Jupuxie). 3aMeHa TEpPeMEHHOW TOJ
3HAKOM HECOOCTBEHHOT'O MHTErpaja; MHTErPUPOBAHUE MO YACTIM HECOOCTBEHHOTO
WHTEerpana.

20. T'nmaBHoe 3HaueHHe HECOOCTBEHHOrO0 WHTerpana. WHTerpupyemMocThb
dbynkuuu no Kormm.

21. YwucnoBoil psl, CXOAUMOCTb U PACXOAUMOCTb. ['apMOHUYECKUU psiA.
Heobxoaumoe ycinoBue CXOOUMOCTH psiga. ApudMeTuyeckue AeHCTBUS CO
cxoasmumucs pagamu. Kpurepuii Ko cxoguMocTit 4MCI0BOro psiaa.

22. llpu3Haku cpaBHeHUs YUCIOBBIX psAnoB. [Ipuznaku Jlamambepa u Komm
CXOJUMOCTH PAIa.

23. AOcontoTHasi U YCJIOBHasi CXOAMMOCTH psina. IlepemMecTUTENbHBIN 3aKOH
JU1s a0COIIOTHO cxopsmerocs: psajga (6e3 gokazarenbcTBa). [lpusnak JleliOHuia
CXOJIUMOCTH  3Hakouepenyromierocss  psiga.  Ilpusnak  Jupuxie  (6e3
nokasarenbcTBa). [Ipuznak Abens.

24. OyHKUMOHAIbHBIE TOCJIEAOBATENBHOCTH H  psAnabl. [loTodeunas w
paBHOMEPHAs CXOJIMMOCTh MOCIIEIOBATEIIbHOCTEN U PSIJIOB.

25. Kputepuii Komm paBHOMEpHON CXOAMMOCTH MOCIEI0BATEILHOCTH U PAA.
Heobxoaumoe  yciioBue  paBHOMEPHOW  CXOJUMOCTH  psifa. ITpusznax
Beiiepitpacca paBHOMEpPHOM CXOAUMOCTH (DYHKIIMOHATBLHOTO Psijia.



26. Teopema 0 HEMPEPHIBHOCTH CYMMBI (TIpeaenbHON (YHKIMN) PaBHOMEPHO
cxonsmierocs psia (QyHKIIMOHATBHOM MOCIETIOBATEILHOCTH).

27. Teopema 00 HHTErpUPYEMOCTH CYMMBbI (MpeAETbHON  (PYHKIIMH)
PaBHOMEPHO CXOMSIIETOCs Ha OTpe3Ke psina (pyHKUIMOHANTBHOM
MOCJIEIOBATEILHOCTH).

28. Teopema o npuddepeHIUPYEeMOCTH CYMMBI (TIpeaeabHON (PYHKIIMH)
CXOJSIIIETOCs Ha OTpe3ke psia (QyHKIMOHATBHOM MOCIeA0BaTEIbHOCTH).

29. Crenennble psanel. Ilepas Teopema Abens. Pamguyc u  uHTepBan
CXOAMMOCTH cTeneHHoro psiaa. Teopema o paadyce CXOOUMOCTH CTEIEHHOTO
psifa. @opMyIIbl IS BBIYUCICHUS paguyca CXOAUMOCTH CTETIEHHOTO psifa.

30. Bropast reopema Abens.

31. OyHkuus, aHadUTUYECKas B TOYKe. EAMHCTBEHHOCTh MpeACTaBICHUS
AHATMTHYECKOW B TOYKE (YHKIIMHM CTETICHHBIM DPsAOM. TeopeMa O TOUYICHHOM
mudpepeHIUpOBaHUU U UHTETPUPOBAHUH CTETICHHOTO Ps/Ia.

32. Paner Teiinopa u Maknopena. Heobxoaumoe U J0CTaTOYHOE YCIOBHE
paznoxxkumoctu  GyHKUMM B creneHHOM  psan.  [lpumep — GeckoHeuyHO
muddepeHnupyemMoit PyHKIIUU, HE SBISIONICHCS aHaIUTHUeckoi. Paznoxenue B
psin MakiiopeHa HEKOTOPBIX 2JIEMEHTAPHBIX (DYHKIIUM.

Tpernii cemecTp

1. Texkyumii KOHTPOJIb YCIIEBAEMOCTH

Coxep:kanue caMOCTOATEIbHOH PadOTHI

1. BerunciieHne mOBTOPHBIX U IBOMHBIX IPEAETIOB.

2. UccnenoBanue GyHKIHUA MHOTHX NTEPEMEHHBIX HA HENPEPBIBHOCTD.
JuddepenurpoBanue GyHKINNA HECKOJIbKUX MEPEMEHHBIX.

3. Pemenue 3amay Ha ricniofib3oBanue Gpopmyiibl Teitnopa mis GyHKImiz
HECKOJIbKMX NTEPEMEHHBIX.

4. HaxoxzaeHue 3KkcTpeMyMOB (YHKIMI HECKOJIBKUX MEPEMEHHBIX (0€3yCII0BHOTO
U YCIIOBHOTO).

5. Pemienue 3aa4 Ha 3aMEHY IIEPEMEHHBIX.

6. Beruucienue KpaTHbIX UHTETPAJIOB.

®opMbI IPOBEICHUSA CAMOCTOATEIbHOI Pa0OThI:

- IOMAIIHUE 3a7aHus (U3y4YeHHe JTMTEepaTyphl [0 TeEMaM, pelieHue MPUMEPOB U
3a7a4);

- Hanucanue pedeparos;

- MIOATOTOBKA KYPCOBBIX padoT;

- IOATOTOBKA K KOHTPOJIBHBIM padboTaM;

- IOATOTOBKA K 3K3aMEHY.

@®opMBbI KOHTPOJIAA CAMOCTOATEIbHOM PadoThI:

- IPOBEpKa U coOece10BaHueE TI0 Pe3yIbTaTaM BBIIIOJHEHUS JOMAIIHUX padoT;
- IPOBEJICHUE U MPOBEPKA KOHTPOJIBHBIX padoT;

- 00cyxenue pedeparos;

- MPOBEPKa U 00CYKICHHE KypCOBBIX DPaboOT;

- IPUEM SK3aMEHOB.



TunoBble KOHTPOJIbHBIE PA0OTHI

Bapuanm 1.

1). Haiitu Iimlirrblu(x, y) u Iinglimu(x, y), ecan u(x,y)=log, (x+y), a=1, b=0.
X—a y— y—b x—a
ty

X
2). Iloka3zaTp, uTo MpH X —0,y —>0 QPYHKIHUS Z=—2 MOXKET CTPEMHUTHCS K

mobomy nipeaeny. [lpu kakom npuOIUKEHUN TOYKH (X,y) K Touke (0,0) limz=3,

limz=2, limz=1, limz=-2?

3). Haiitm dz, ecmm z = f(u,v), e u=In(x* —y?), v=xy’.

4). BeraucauTh mpuoamxkeHHo (1,02)° - (2,03)%.

5). Haittu yron mexay rpaaueHtamu yHkiuu f = WXZ_’_ZZ B TOUKAX
A(1;2;2) m B(-3;1;0).

6). Haiiti mpousBoanyo Gpyukuuu f =zy’z® B Touke M(3;2;1) mo
HarnpasieHuto Bektopa MN, rae N(7;5;1).

Bapuanm 2.

1). lokazaTh, 4TO eciii ypaBHeHHeM f(x—az,y—bz)=0,rae f(u,v)-
nuddepenuupyemas QyHKIMs, a,b- TOCTOSHHBIE, ONPEASACTCS
muddepennupyemast GyHKIust z(X,y), TO OHA YAOBJIETBOPSET YPABHEHUIO

a- a +b- a =1.
OX oy
2). IlpeoOpazoBaTh ypaBHEHHE, BBO/ISI HOBbIC HE3aBUCHUMBIC IEPEMEHHBIE U,V !
X.@w,@:ﬁ, u=2x-2%, v=—7.
OX oy 12 z

3). Haiitt yCmoBHBIN 9KCTpeMyM (DYHKIIMH U = X — y* OTHOCHUTEIILHO
ypaBHECHUA CBsI3U  2X—Yy—-3=0.

4). I3MeHUTh NOPSAAOK HUHTETPUPOBAHUS B IOBTOPHOM MHTETPAJIe
0 2\ y+l

jdy jf(x, y)dXx.

1-y?
2. IIpomekyTOYHAS ATTECTALUSA

Bomnpocs! k 3k3aMeHy (3UMHSAS ceccusi, 2 Kypc)

1. Tlpemen mocCnenOBATENBLHOCTH TOYEK TmpocTpaHcTBa R". Jlemma o
CXOJIMMOCTH TIOCJIEIOBATENBHOCTH TOYEK B IpocTpaHcTBe R". DyHOaMeHTanbHas
[I0CJIEAOBATEIBHOCTE ~ TOYEK B R". Jlemma o  (QyHIaMeHTaIbHOM
nocienoBarenpbHocTh. Kputepuin Komm cxoaumMocTu nociaeqoBaTeibHOCTA TOYEK
npoctpancTtBa R". Teopema bosbriano — Benepmrpacca.

2. llpemen ¢yHkmMM n TepeMeHHBIX B Touke mo leine m mo Komm;
OKBUBAJICHTHOCTh OJTUX ONpeneneHuil. ApudMeThdeckue oOmneparuud  Haj
GyHKIUSIME, UMEIOIIIMMU TIpeie. beckonedHo Mainbie PyHKIIMU N TIEPEMEHHBIX.



3. Kputepuit Komu cymectBoBanus npezaena GyHKIIMN N IEPEMEHHBIX B TOUKE.

4. IToBTopHbIE Npenensl. TeopeMa o CyleCTBOBAHUU TOBTOPHOTO NIPEAEIA .

5.HenpepbiBHOCTh ~ (GYHKUIMM  HECKOJBKHX  IMEPEMEHHBIX B  TOYKE.
Apudmernueckue omnepanud HajJ HENpepbIBHBIMU (QyHKIUsAMU. HenpepblBHOCTD
cinoxHoi ¢yHkuuu. Teopema 00 YCTOMYMBOCTH 3HAaKa HEMPEPHIBHOM B TOUKE
bynkuuu. Teopema O NPOXOXKIECHUU HENPEPHIBHOW (PYHKIMU dYepe3 Jrodoe
MIPOMEKYTOYHOE 3HAUYCHHUE.

6. IlepBas Tteopema Beiliepmrpacca (00 orpanudeHHOCTH (QYHKIIHH,
HEIPEPHIBHOM HA KOMIIAKTE).

7. Bropas Teopema Beiiepiitpacca (0 JOCTUKEHUN HENPEPHIBHOM Ha KOMITAKTE
(GyHKIMEH CBOMX TOUYHBIX I'paHei).

8. PaBHOMEpHas HENIPEephIBHOCTh (PYHKIIMK HECKOJIBKUX MepeMeHHBIX. Teopema
Kanrtopa o paBHOMEpHOI HEMPEPHIBHOCTH (PYHKITNH, HEMPEPHIBHON HA KOMITAKTE.

9.Yactueie npousBoaHble, Juddepenuupyemocts (yHKIUHM HECKOJIBKHUX
nepeMeHHbpIX.  TeopemMa O  CyIIECTBOBAaHMM  YAacCTHBIX  IPOU3BOJHBIX
muddepennupyemoii B Touke ¢yHkuuud. HempepbiBHOCTE auddepeHupyeMoit B
Touke QyHKIMU. JJocTtarouHoe ycinoBue AUPPepeHInpyeMOCTH PYHKIIMHU B TOUKE.
Huddepennnan GpyHKINA HECKOIBKUX MTEPEMEHHBIX.

10. duddepennmpoanue cioxuoi GpyHKkuuu. OIHOPOIHBIE PYHKIIUN CTEIIEHU
p. Teopema Diinepa 00 oxHOPOAHBIX GYHKIUAX. MHBapHaHTHOCTH (HOPMBI
nepBoro guddepenunana. [TpousBoanas no Hanpasienuro. I'paguent. Teopema o
MPOU3BOAHON (DYHKIIMH 110 HAIIPABJICHUIO TPAUEHTA.

11. YacTHbIE MPOU3BOIHBIE BBICIIMX MOPAIKOB. TeopemMa 0 paBEHCTBE YaCTHBIX
IPOU3BOAHBIX JABaXbl AuddepeHuupyemMord B Touke (yHkiuu. JlocraTouHoe
YCIIOBUE€ PAaBEHCTBA CMEIIAHHBIX MPOU3BOAHBIX (ciayyall (QYyHKUUH JABYX
MEepEMEHHBIX U ciydail (yHKIUU n mepeMeHHbIX). JuddepeHnuansl BBICIINX
HIOPSIIKOB.

12. ®opmyna Teitnopa ¢ octaTounbiM wieHoM B ¢opme Jlarpanxa. @opmyna
Teinopa ¢ ocrarounbiM WwieHoM B popme [leano (6e3 qokazarenbcTa).

13. Tlonsatue nokambHOro 3KcTpemMyma. HeoOxoaumoe yclioBuE JIOKaJIbHOTO
JKCTpEMyMa.

14. loctaTo4uHOE YCIOBUE JOKAJIBHOIO SKCTPEMYyMa.

15.1TousTiie  yciioBHOro »kctpemyma. Meton MHoxwuTene Jlarpanxka,
HE00XO0IMMOE yCIIOBUE YCIIOBHOIO SKCTPEMYyMa.

16. JlocTaTo4HbIE YCIOBUS YCIOBHOTO DKCTPEMYMA.

17. KacarenbHasi IIOCKOCTh; HOPMAJIBHBIN BEKTOP.

18.IlonsiTne QyHKIMHU, 3aJaHHON HesaBHO. TeopeMa 0 HESIBHOM (YyHKUMU IJIs
cilly4asi a) OJHOTO YpPaBHEHHUs C JBYMs NEPEMEHHBbIMH; O) OAHOTO YpPaBHEHHUS C
(n+1) nepemeHHOM.

19. HesaBuble QyHKIMH, OINpeAensieMble CUCTEMON (PYHKIMOHAIbHBIX
ypaBHeHu#. TeopemMa O CyIIeCTBOBAHMHM HESBHBIX (YHKIUH, OMpEeIsieMbIX
CUCTEMOH ypaBHEHHH (0€3 10Ka3aTeabCTBa); BHIYMCICHUE YACTHBIX MPOU3BOIHBIX
(GYyHKIMI, HESBHO OMNpEIeIsieMbIX IOCPEICTBOM CUCTEMBI (YHKIIMOHAJIbHBIX
YPaBHEHUM.



20.3amMeHa TMepeMEHHBIX i1 HESIBHO 3aJaHHbIX (QYHKIUM: Ciydail oIHOM
He3aBUCHUMOW mepeMeHHOU ( (a) mepexoJl TOJIbKO K HOBOW mepeMeHHOoM; (O)
nepexol K HOBOM TIEpeMEHHONW M HOBOM (YHKIMH); CIydall HECKOJIBKHUX
nepeMeHHbIX ( (a) mepexoja TOJMhKO K HOBBIM HE3aBHUCHUMBIM IepeMEHHBIM; (O)
nepexo] K HOBBIM MEPEMEHHBIM U HOBOM (DYHKITUM).

21.CoOcTBEeHHbIE UWHTErpajbl, 3aBUCALIME OT TMapaMerpa. Teopema o
HEIMPEPHIBHOCTU HHTErpajia mo mnapamerpy. Teopema o muddepeHurpoBaHUU
MHTErpaja no napamerpy (npasuio Jleitouuma).

22. JlBoninoit wuHTerpan. Teopema 00 HHTETPUPYEMOCTH HENPEPHIBHOM
byHKIIMM ByX TmepeMeHHbIX (0e3 mokaszarenbcTBa). CBOWCTBAa JABOWHOTO
uHTEerpasa. Teopema o cpegHeMm.

23. llpuBeaeHwe [JBOMHOrO MHTErpajga K moBTOpHOMY ( (@) ciyyai
PSAMOYTOJIbHON oOmactw; (0) ciaydait oOmactu Oojiee obOmiero Buaa). J{BolHOM
WHTErpai B NOJISIPHBIX KOOPANHATAX.

24. 3aMeHa epEeMEHHBIX B IBOTHOM UHTErpaJIe.

25.'eomeTpuyeckre MPUIIOKEHUS JBOWHBIX HMHTErPAJIOB  (BBIYUCIICHUE
IUIONIA/1el; BEIUMCIEHHE 00bEMOB; BBIUYMCIICHUE TUIOIIA/IeH TTOBEPXHOCTEN).

26. Tpoitnoit wmuTerpan. Ilepexogq K TmOBTOpHOMY HHTerpainy (6e3
JIOKa3aTeNbCTBa). 3aMeHa MePEeMEHHbIX (0€3 J0Ka3aTeNnbCTBA); NUINHAPUYECKAs U
cepuueckas CUCTEMbI KOOPIUHAT.

277. KpuBONMHENHBIN HHTErpa 1-ro poaa; ero CBOMCTBA.

28. KpuBOonMHENHBIN HHTETPAN 2-TO pOoJa; Ero CBOMCTBA.

29. ®opmyna ['puna. Beruucinenue miomaneil ¢ MOMOIIBI) KPUBOJIUHEUHBIX
WHTErPaJIoB.

30. He3aBHCUMOCTH KpUBOJIMHEMHOTO MHTErpasa OT ITyTH UHTETPUPOBAHUS.

31. IloBepxHOCTHBIN HHTErpan 1-ro poaa.

32. IloBepXHOCTHBIN UHTETpal 2-ro poja.

33. Teopema I"'aycca-OcTporpaackoro (6e3 10Ka3aTelIbCTBA).

34. OproroHnansHas TpUroHoMeTpuueckas cuctema. Psg @ypoe ais abcoroTHO
MHTErpUpyeMoli Ha [-7,7| (QyHkuum; psg Dypbe A1 4YeTHOM M HEYETHOM
¢bynkuuu. Psang @ypbe B ciiydyae Npou3BOJILHOTO MHTEPBAIA.

35. Cxomumocth psaga Dypbe il KycouHO-Iaakod QyHkuum (6e3
JI0KQ3aTeIbCTBA).

36. HepasenctBo beccenst.

37. Ilpusnak Jlunu (0e3 10Ka3aTeIbCTBRA).

38.Cxomumocth psanoB Dypbe s (QYHKIUNA, yIOBICTBOPSIOUIUX YCIOBUIO
['enbnepa.

39.Ilpubnvxenne  HENPEpPHIBHBIX  (PYHKIMI  TPUTOHOMETPUYECKUMU U
anredpandyecKMMU MHOTOWICHAMMU.

40.MunumanbHoe cBoOMCTBO Kod(hdummentoB dypre. PaBenctBo Ilapcesass.
[Tounennoe nuddepeHImpoBanne u HTErpupoBanue psaaoB Dypoe.

BapuaHTt pacyeTHO-rpadnuecko padoThl
(B paMKax caMOCTOSTEIBHON pabOTHI)




1. Haiitu npenensl ciaenyromux GyHKIUN:

. x%43x-2 . x%45x—4 . Vx+6-3 . Wx-1
a) lim——— 6) lim ——— B)lim r) lim
x—oo x2-1 xo>—-1 x2-1 x>3 x-3 x—o0 x—1
. 1 1 . arcsin4x . 1
N Mo -5 im0 lim+ 72
: 3x—2 : . sin3
3) llm(3+ - ) m) lim (Vx+4-vVx—3) xlim>==
x—5 x—4 xX—+00 x->0 X
. 1
2. Haiitu omHocTopoHHHMe ipenenbl pynknun — f(x) = —%=5 1opm X

3

U U300pa3uTh 3CKU3 rpaduka 370l PyHKIUN B OKPECTHOCTH TOYKH X = 3 .

Sk owdE

7.

8.
9.

3. Jlansl 6GeckoHeuHo mManble yHkmu  a(x) = 5x% +2x° u

B (x) = 3x? + 2x3 npu x - 0. OnpenenuTs NOPAIOK MAJIOCTH OJHOM

(YHKUIMM OTHOCUTEIBHO JAPYTOM.

4. HaiiTu TOYKH pa3phiBa CICIYIONNX PYHKIUN 1 H300pa3UTh 3CKU3bI
rpa@uKoB ATUX (PYHKIIMI B OKPECTHOCTH TOUEK pa3phbIBa:

) fO) === 6 f()=— Bf)=— ()=

x%24+3x 8%=1—2 x(x+4)
5 . x+1, x<0
n) f(x) == e) f(x) =— x) f(x) ={sinx, 0<x<m
ex+6 3x+z+1 2, x>m
_(ctgx,x <0 _ sin2x _ 1
3) flx) = { e* x>0 mf)==— x f(x)=arctg_—;.

Tembl KypcoBbIX padoT
HuTerpupoBanue ApoOHO-paMOHAIBHBIX (PYHKIUH.
HuTerpupoBanue uppauroHaIbHbIX (YHKIUM.
®dopmyna Telnopa (cmydail OTHON U HECKOJIBKUX MEPEMEHHBIX ).
HucioBblie psiabl.
@OYHKIMOHAIBHBIE PSIJIBIL.
CTteneHHbIe pSb.

Hubdepennman  QyHKIIUM  HECKOJBKUX  TMEPEMEHHBIX U

HCIIOJIB30BaHHUC B HpI/I6J'H/DKeHHBIX BBIYMCIICHHAX.

JIBOWHBIE UHTETPAJIBI.
['eomeTpruueckue NpUI0KEHUs IBOMHOIO UHTErpaa.

10. OmnpeneneHHbI UHTETPAIL.

11. T'eomeTpuueckue NPUIIOKEHUS ONPENEICHHOTO HHTErpaa.
12. 3amMeHa nepeMeHHBIX.

13. DOxkcrpemym dyHKunH ( 0€3yCIOBHBIN ).

3

2%X-8

cro



14,

VY CcOBHBIHM 3KCTpEeMyM (PYHKIIHH.

15. HecoOcTBeHHBIC HHTETPAJIBI.
16.

17. Teopust MHOXECTB.

18.

Teopus nocnenoBaTeabHOCTEN B pocTpaHcTBe R.

VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue

Hayunas 6ubnmmoTtexka.

HOCJ’IGI[OBE[TGJIBHOCTB TOYECK B N-MEPHOM IIPOCTPAHCTBE.

KoMrmbroTepHblii KJ1acc ¢ JIMIIEH3MOHHBIM MTPOTrPaMMHBIM 00€CIIEYEHUEM.
Bo3MokHOCTB UCTI0JIB30BaTh pecypchbl UHTEpHET (KOMIBIOTEPHBIN Kiacc,
noctyn B UHTepHET IEeHTp SISl CaMOCTOSATEbHOM paboThI).

YuaeOunas ayautopus Ne 206 Habop y4ueOnoit mebenn,
(170002, TBepckasi 001., 1. TBeps, | FKpaH,

CanoBblii iepeynoxk, a.35) MIPOEKTOP.

VYueOnas ayautopus Ne 7 Ha6op yueOHoi#1 mebenu,
(170002, TBepckast 061., 1. TBeps, | FKpaH,

CanoBblii mepeyIiok, 1.35) IIPOEKTOP.

VYuebnas ayautopus Ne 205 Ha6op yueOHoit mebenu,
(170002, Teepckas 06:1., r.TBepb, | 9KpaH,

CanoBblii mepeyiok, 1.35) IIPOEKTOP.

JI1st camocTosITeIbHOM pabOTHI.

KomnbroTepHsiii Habop yuebHoit Mmebenu,
KJjace (hakyapTeTa KOMITBIOTED,
[MMuK Ne 251 (170002, TIPOEKTOP.

TBepckas 00i1., 1. TBepb,
CanoBblii IEpEyIoK,
1.35)

VIIl. Cenenusi 06 00HOBJIeHNMH padoyeii MPOrpaMMbl JUCIUILTUHBI

No OOHOBNIEHHBIN paznen Onucanue Harta u
LI | pabouei IIPOTPaMMBI | BHECCHHBIX MIPOTOKOJT
JTACIIATUIHHEI W3MEHEHUH 3acemaHus
Kadeapsl,
YTBEPAUBIIIETO
W3MEHEHUS
1. 3. O0beM OUCLUILINHBL Brinenenue dacoB Or 29.10.2020




Ha IMPAKTUYCCKYTO
IMOATOTOBKY

rojaa, mpoTokosa Ne 3
Y4EHOTO COBETa
dakynpTeTa

I.
JTUCITUTLINHBI,
CTPYKTYPUPOBAaHHOE  TIO
TeMaM (paznenam) v
yKa3aHUEM  OTBEJECHHOTO
Ha HUX KOJUYESCTBA
aKaJIEMUYCCKUX YacoB U
BHJIOB yUCOHBIX 3aHATHI

Conepxanue

Beinenenne yacos
Ha [IPAKTUYECKYIO
ITOATOTOBKY

Or 29.10.2020
rojaa, mpoTokosa Ne 3
Y4EHOTO coBeTa
¢dakynbTera

3. O6Bem
JTUCIUTUTUHBIL.

IL. Conepxanue
JTUCIUTUTUHBIL,
CTPYKTYPUPOBAaHHOE  TIO
TeMaMm  (pazgenam)  C
yKa3aHUEM  OTBEJCHHOTO
Ha HUX KOJIMYeCTBa
aKaJICMUYECKNX YacOB M
BHJIOB YUCOHBIX 3aHATHI

N3menenus B
yueOHble  IUIAHBI U
OOHOBJIEHHE  PabOYMX
porpaMm MPAKTHK,
pabdoumnx porpaMm
JUCUMIUIMH B 4acTu
BKJTFOUCHUS 4acoB
IIPAKTHYECKON
TIOJITOTOBKH.

Pemienne
HAy4YHO-
METONYECKOTO
coBeta  (IPOTOKOI
Nel ot 09.09.2020

r.).

4. [Inannpyemble
pe3ysbTaThl OO0Y4YEeHMs 110
TUCLUIUIVHE,
COOTHECEHHBIE C
IUTAHUPYEMBIMHU
pe3ynbTaTamu
obOpazoBaTebHON
MIPOrpamMMBbl

OCBOCHMU

N3menenus B
yueOHbIe TUTaHBI U B
pabourie  MpOrpamMMbl
JICITUITTINH,
bopMHpyIOLITIX
HOBBIC/U3MEHEHHBIC
KOMITCTCHITUN B
COOTBETCTBUU C
TIPUKA30M
MunobpHayku Poccun
or  26.11.2020 T.
Nel456.

Perienue
Hay4YHO-
METONYECKOTO
coBeta  (IPOTOKOJ
Neo6 o1 02.06.2021 1.)

I. Awnnorammma. IV.
OueHouyHblE  MaTepualbl
IJIA TIPOBEACHUS TEKYILECH
151 ITPOMEKYTOYHOU
aTTecTaluu

N3menenus B
y4eOHBbIE TJIaHbI U B
pabouue mporpaMmbl
JUCITUTLITUH,
bopMupyIOITUX
HOBBIC/ N3MEHEHHBIE
KOMITCTCHIIUH B
COOTBETCTBHH C
MIPUKa30M
Munob6puayku Poccun
oT 26.11.2020 1. Ne
1456

[Iporokon Ne 7
3ace/laHusl  YYEHOIO
cosera ot 30.12.2021
roaa




V. YueOHo- Buecensl Or  29.09.2022
METOIMYECKOE U | UI3MEHEHUSI B | roza, mpotokoa Ne 2
UH(OPMAIMOHHOE POrpaMMHOE YUEHOT 0 coBeTa
obecrieucHue, o0ecrieucHue (dakynbTeTa
HE00X0IUMOe JUTSI
IPOBE/ICHUSI PAKTUKU

2) I[IporpamMmHoOe
o0ecrieyeHue

VIL MarepuanbHo- BHeceHsl Or  29.09.2022
TEXHUYECKOE VU3MEHEHMS B | roga, mpotokos Ne 2
obecrieueHne MaTepHUaIbHO- YYEHOTO coBeTa

TEXHUYECKOE baxynbreTa
oOecrieueHue
ayJIMTOpUN
|. AHHOTAIMSA N3menenue Or 04.05.2023
KOJIMYECTBA 3a4€THBIX | r0ja, IPOTOKOJI
3. O0ObeM JUCLUILIMHEL € TUHUI] Nell y4EHOTO

Il. Conepxanue
JIACIATUTAHEI,
CTPYKTYPHUPOBaHHOE o
TeMaM (pa3nenam) C

yKa3aHHEM OTBEJICHHOIO Ha
HUX KOJINYECTBa
aKaJeEMUYECKMX 4YacoB W
BUIOB YUCOHBIX 3aHATHI

coBeTa (akyibTeTa

VIL MarepuanbHo-
TEXHUYECKOE 00ecIieueHne

Buecennt
W3MEHCHMUS B
MaTepUagIbHO-
TEXHHUYECKOE
oOecrieueHue
ayAUTOPUH

Or 22.08.2023
r., nporokoa Ne 1
3aceaHusl y4eHOTO
coBeTa (akyibTeTa




