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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.09 MaTemaTHuecKyii aHaIM3 OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTeIbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMmupyeMble
KOMIIeTeHI{UH
(xof, copmep>kaHue

IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

(Mopymo), B

CO0TBETCTBUH C

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

pewamb akmyabHble
U 3Ha@uuUMble
npob6aembl
¢yHoameHmanbHou
mamemamuku

U MexaHuKu

U Opyaux ecmecmeeHHbIX HayK
OIIK-1.2: Ymeem
¢opmynuposams,
aHanu3uposams U pewdams
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem
¢pyHOamMeHmManbHbIX 3HAHUL
mamemamuku, pusuxu u
Opyaux ecmecmeeHHbIX HayK
OIIK-1.3: meem
npakmuveckuti onbim
NOCMAHOBKU U peleHus
aKmyanbHbIX 3a0au

mMmamemamuku U MexaHuku

nocmpoeHuu 2pagukos u npu
8bIUUC/NEHUU OCHOBHBIX
Xapakmepucmuk
2eomempuueckux ¢puayp u
usuUecKux eeauuuH, UCnNoNb3ys
¢yHOameHmanbHble

MemoObl U npuembl

mamemamuyeckoeo aHaausda.

OIIK-1.2:

Ymemb npogooums
dokasamenbcmea
Mamemamu4eckux
ymeepaicdeHuill Ha OCHoge
ONbIMA AHAN0UYHBIX
dokasamenbcme u3 Kypca

mamemamuyeckKo20o aHaausa.

OIIK-1.3:

Ymemb nepesooumb Ha
mamemamuueckuli 3blK 3a0auu,
nocmasneHHble 8 MepMUHAax
opyaux npeomemHbix obnacmeti
U ucnonb3o8amb npegocxoocmeda
mamemamuyeckoll
¢opmynupoeku 0as ux
peweHusi.

3Hamb Mamemamuueckue
MoOenu 8 KOHKPeMHbIX
NpUKAAOHbIX 3a0ay U Memoobl UX
uccned08aHusi C NOMOWbIO

mMmamemamuyecKo20 aHaausda.

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8bI OIIK-1.1: Konnokeuym
Haxooums, ¢yHOameHmanbHbIX pusuKo- 3Hamb anzopummbl KoumponbHas K3aMeH:
cpopmynuposams u Mamemamuueckux OUCYUNAUH | uccaedosanus hynkyuii npu paboma

KoumposnbHble
80NpOCh!
3aoauu




IIK-1: Bradeem IIK-1.1: 3Haem IIK-1.1: KoumponbHas
memodamu meopemuyecKue 0CHO8bl 3Hamb OCHOBHbIEe NOHAMUS, paboma BK3AMEH:
Mamemamuieckozo | hyydamenmanbHbIX Memodos | meopembi 3adauu
uccnedo8aHus npu

uccnedosanus npobnem Mamemamuy4ecKo2o aHaau3d,
auanuse npobaem

Mamemamuku U MeXaHuku Memoobl pelueHus 3a0au
MeXaHUKU Ha 0CHoge
J— IIK-1.2: ¥Ymeem npumeHsamb Mamemamuku U MeXaHuKu.
GyHOaMeHmanbhbix | NO/YHEHHbIe 3HAHUS Ons

- ananuza obvekma
pusuro I1IK-1.2:
Mamemamu4eckux u | uccnedoeaHusi, onpedeneHus
_ Ymemb ebicmpoumb

KOMNbIOMEPHbIX HAYK | yeseli u 3a0au UCCA€008AHUS,
U HABLIKAMU ONMUMAbHYI0 CmMpamezuio no

a makoice 8blbopa
npoBaemHo-3adauroii UCccned08aHuUI0 U/uu peweHuo

KOpPeKmMHo20 mMemooa .
opmbi . Hay4Hol npobaembl.

uCcne008aHusi HaAyuHoll
npedcmaeneHus
HAy4HbIX 3HAHULI npoGnenmbl

IIK-1.3: Bradeem naebikamu | TTK-1.3:

HayuHO- uccredosamensckoll | B1a0eMb HABbIKOM 6blOUpamb

desimenbHocmu 6 obaacmu Haubonee

MAMEeMAMU4ecKo20 nooxodawull npuem uau Memoo

MOJeAUPOBAHUSL, A UMEHHO 04151 peweHuUss Npakmuyeckou

peleHus HayuHbIX 3a0ay 6 3adauu.

coomeemcmeuu ¢

nocmaeneHHoU yebio u

8bl6paHHOl MemoOuKoii

3. CTpyKTypa U cojep)kKaHHe AUCIUITUHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
oyHas
O61yasi TPy/[0€MKOCTBb, 3.€. 21
Yacos o yueGHOMY I/IaHY 756
B TOM UucC/le
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIJUOHHOT0 TUIA 256
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHs / TabopaTopHbIe padoThbI) 128
- KCP 8
caMocTosTe/IbHasA padoTa 220
IIpomexyTouyHas arrecTanysa 144
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) ¢ yKasaHuem

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

0mee0eHHO20 HA HUX Ko/auuecmed

HaumeHoBaHue pa3zfesioB U TeM AUCLIMITTIMHBI

Bcero

B TOM UucC/ie

(uacsr)

KoHTakTHas pabora (pabota Bo
B3aUMO/IeIICTBHH C TIpero/iaBaTesieM),

4acChbl U3 HUX

CamocTosiTenbHast
pabora
obyuatorerocs,

3aHaTus ‘

3aHAaTUS

‘ Bcero

Yackel




CeéMHUHapCKoro

THUMa
JIEKLJUOHHOT0 | (IIpaKTHUYecKue
THIa 3aHATHsI/mabopa
TOPHbIE
paboThl), yacel
0 0 0 0 0
¢ o) o o) ¢
0 0 0 0 0
1. Beegenue 3 2 2 1
2. BemecTBeHHble uncia 4 2 2 2
3. HucsioBble MoC/Ie0BaTeIbHOCTH 32 20 20 12
4. YucnoBble 110ce10BaTeIbHOCTH 18 10 10 8
5. HerpepbIBHBIe (yHKIAU 18 10 10 8
6. ITpou3BoaHas QyHKIUN 18 10 10 8
7. OcHOBHBIE TeopeMs! 0 AudbepeHIPYeMbIX QYHKIMAX U UX MPUIOKEHUS 18 10 10 8
8. HeoripeienieHHbII UHTETpaj 16 8 8 8
9. OnpeiesieHHBIN UHTerpasl 16 8 8 8
10. IIpunoykeHus orpe/ie/IeHHOT0 UHTerpana 16 8 8 8
11. ®yHKIMY MHOTHUX NTePeMEHHBIX U Mpeiesbl 16 8 8 8
12. HenpepbIBHbIE PYHKLIMH MHOTHUX TIEPEMEHHBIX 16 8 8 8
13. Juddepenuypoanye GyHKLNMU MHOTHUX TTepeMeHHbIX 16 8 8 8
14. HesiBHO-3a/iaHHble (HYHKLIUM 16 8 8 8
15. 3KcTpeMyMbl PyHKIMI MHOTUX MepeMeHHbIX 16 8 8 8
16. Yucnossle psabl 30 10 10 20 10
17. ®yHKIMOHANbHBIE TIOC/Ie/,0BaTeIbHOCTH U PSIZbL: 21 7 7 14 7
18. CreneHHbIe psifbl 30 10 10 20 10
19. HecobcTBeHHbIE HHTErpasibl 30 10 10 20 10
20. OmpefienieHHbIe UHTETpasibl, 3aBUCSILME OT TapaMeTpa 30 10 10 20 10
21. HecobcTBEHHbIE MHTETPasibl, 3aBUCAILIME OT apaMeTpa 20 7 7 14 6
22. Psppl @ypre 30 10 10 20 10
23. KparHble UHTerpasbl 44 16 16 32 12
24. Kp1Bo/IMHeliHble UHTerpasbl 44 16 16 32 12
25. I1oBepXHOCTHBIE UHTETPAIbI 44 16 16 32 12
26. Teopus nosnst (BekTopHbI aHaMM3) 42 16 16 32 10
ATTecrarust 144
KCP 8 8
Wtoro 756 256 128 392 220
Cojiep>xaHue pas3/je/ioB U TeM AUCHHUILIUHBI
1. BBenenue

[MpeaMeT MaTeMaTUUYeCKOTro aHa/mu3a. Ouepk NCTOPUM Pa3BUTHSI MaTEMAaTHUECKOT0 aHa/mM3a. MaremMaTrueckast
CHMBOJIMKA, 0003HaUeHUA




2. BellectBeHHbIe YKCIIa.

YucnoBas npsiMasi. Yuc/ioBble MHOXKECTBA: IIPOMEXKYTKH, UHTepBasbl, 1yud. OKPeCTHOCTb TOUKHU.
OrpaHuyeHHbIe 1 HeOTPAHUUeHHbIE MHOKECTBa, 'paHU MHOXKecTBa. Cyl[eCTBOBaHKE TOUHBIX TpaHei
OrpaHUUEHHBIX UMC/IOBbIX MHOXKECTB.

3. UucnoBkle TI0C/1e/I0BaTe/TbHOCTH.

Onpepienenue uKc10BOM NoC/Ief0BaTeIbHOCTH. CXOAUMOCTD U NpeJesl UMC/I0BOM M0C/1e[,0BaTe/IbHOCTH.
[Tpumepsl. CBo¥icTBa Mpe/ie/ioB ¥ YMC/IOBBIX M0C/IeioBaTebHOCTeN. Teopema 0 eIMHCTBEHHOCTH Tpeiena,
TeopemMa 00 OrpaHUYEeHHOCTH CXO/SIIEeNCs MOC/IeI0BaTe/TbHOCTH, TIpe/ie/TbHbIN Tepexo/| B HepaBeHCTBaX,
aprdmMeTHUecKHe eMCTBHS CO CXOASIIMMUCS 110CTe0BaTe/IbHOCTAMU. beckoHeuHo Marble v 60sibIIHe
TI0CJIe/I0BaTeTbHOCTH, CBSI3b MeXy HUMH. CBOMCTBa 66CKOHEUHO MaJlbIX MoCaeAoBaTesibHOCTel. [1peaen
MOHOTOHHOM Toc/1efo0BaTebHOCTU. Uncro e. [IpUHLUN B/IO)KEHHBIX OTPE3KOB.

[TopnocnenoBatensHOCTH. Teopema bosbljano-Beliepitpacca. IIpefjenbHble TOUKHM YMC/IOBOIO MHOXKECTBA.
BepxHwii 1 HYXXHUT TIpeiesbl TIocneAoBaTenbHOCTH. Kputepuii Kot cyiiecTBoBaHus rpejiena.

[MosHOTa YKCI0BOM MPSMOA.

4. Ipepen pyHKUMM.

DyHKLUU AeHCTBUTeNBHOTO NepeMeHHOr0. O6/1acTh orpeZiesieHust, MHOXKeCTBO 3HaueHUH. Crioco6bl 3a/iaHus
¢yukuuii. I'paduk dyskumu. Onpesenenue rpefesna GpyHkiuy B Touke 1o ['eitne u Ko, Teopema
5KBMBAJIEHTHOCTH OIlpe/ieNieHuni. JIoKa/ibHas OrpaHUUeHHOCTb (DYHKLMY, MMetoleli npefien. CBolicTBa
nipezesioB ¢hyHKUuii. [Ipenen cynepnosunuy. beckoHeuHo Marble QyHKLMK U UX CpaBHEHHe. 3aMeyaresibHble.
PackpbIThe HeonpeesieHHOCTeH. O0001eH e TTOHATHS Tpefera: OAHOCTOPOHHHUE TIpe/iesibl, 0eCKOHeUHO
Gosbiive GYHKLIWH, TIpesesibl Ha beckoHeuHocTH. Kpurepuii Ko cyijecTBoBaHMs KOHEUHOTO TIpejiesia
(bYHKIMY B TOUKe ¥ Ha OECKOHEUHOCTH.

5. HenpepuiBHBIE QYHKIUU.

CBoiicTBa HempepbIBHbIX (YHKLMM. JIOKa/ibHas yCTOWYMBOCTD 3HaKa. Pas3muunst onpe/jesieHNst HEepephIBHOCTH
¢GyHKUUY B TouKe. AprudMeTHUecKre eMCTBUS HaZl, HeTllpepbIBHBIMU (QYHKLUMsIMA. HernpepbIBHOCTD
cynepno3uriuu. Knaccugukarys Touek paspbiBa GpyHKIMA. HenpepbIBHOCTS (hyHKLIMM Ha MHOKECTBe.
HenpepriBHOCTE 371eMeHTapHbIX (yHKLMM. Teopema o MpoMe)XKyTOuHbIX 3HaueHUsix. Teopema Beliepiirpacca
00 orpaHMYeHHOCTH HerpepbIBHOM (YHKIMK Ha OTpe3Ke U JOCTY)KeHUH TOUHbIX rpaHei. Y C/IoBUS
HeIpepLIBHOCTH MOHOTOHHOW (DYHKIIMU Ha OTpe3Ke. Teopema 0 HeMpephIBHOCTH 00paTHOM (QYHKIMH.

6. [TpousBoaHas PYHKIMU.

3azauu, IpUBOJSILME K MTOHSATHIO NPOM3BOgHON QyHKIMU. CpefiHsis U MTHOBEHHasi CKOPOCTb U3MeHeHUsI
riporjecca. [TpousBoaHas u auddepeniyan GyHKIMU B Touke. [nddepeHrpyeMocTs QyHKIUN.
'eomeTpuyeckuii cMbICT MpoM3BoAHOM U quddeperiyana. KacatenpHas K rpaguky GyHKIMM B TOUKe.
CaoticTBa NMpou3BOAHBIX U A depeHIanoB GpyHKLuiA. IIpor3BoAHas Cynepro3uLy U 00paTHOM (QYHKIUH.
Tabnmia npousBoAHbIX. JuddepeHLipyeMocTs s/eMeHTapHbIX QyHKLIMN. @yHKIUM 1 KpUBbIe Ha TJIOCKOCTH,
3ajaHHble apameTtpudecku. [Iuddepeniposanue QyHKLINMN, 33/JaHHBIX TapaMeTPHUUeCKH. Y paBHEHHs
KacaTe/TbHOM Y HOpPMaJi K TJIOCKOUW KPUBOM, 3aZlaHHOM MmapaMeTpuuecku. VIHBapHaHTHOCTH (YOPMBI TIEPBOTO
mddepentmana. Ipunoxkenus guddeperuyana K NpruOIKeHHBIM BEIUNCIEHUSIM 3HaUeHUH (HYHKIMK.
ITpousBogHble 1 AuddepeHMaNb BLICIIMX MOpsAAKoB. @opmyna Jlefibuuia. HeHBapraHTHOCTE JOPMBI
nvddepeHIMaToB BLICILIETO TTOPSIIKA.

7. OcHOBHbIe TeopeMbl 0 AuddepeHIPYyeMbIX GYHKLUSIX U UX TIPUTOXKEHUS.

JlokanbHbli 3KkcTpeMyM ¢GyHKIMK. Teopema depma 0 He0OXOJMMOM YC/IOBUM JIOKA/IBHOTO SKCTpeMyMa.
Teopemel Posnis, Jlarparmka v Ko o cpegHem. @opmyJibl KOHEUHBIX npuparenyii. @opmysa Teitnopa.
Pa3nuyHble TipeACTaB/IeHUs OCTaTOYHOTO WieHa ¢popmyisl Telinopa. @opmyra Telinopa /st HEKOTOPBIX
3/1eMeHTapHbIX QyHKUW. [IpaBro JlonuTasst pacKpbITHS HeoIpe/ie/leHHOCTel. Y C/loBHe MOHOTOHHOCTH
¢yHkUum. [locTaToYHbIe yCI0BUS JIOKABHOTO SKCTpeMyMa. HarpasieHust BBITYK/IOCTH, BOTHYTOCTH (DyHKLIWH.
Touku nepern6a. [loctaTouHoe ycioBHe repern6a. AcuMnToThl hyHKIMA. Ob11ias cxeMa UCCIej0BaHus U
rocTpoeHusi rpadukoB GyHKuM. HaxoxeHre rio6aabHOro sKkcTpeMyMa GyHKUMH. [IprbkeHHbIe METO/IbI
HaXOXJeHUs1 KOpHel ypaBHeHU. MeToz AenieHust OTpe3Ka 1oTo/iaM, MeTO/, XOp/l, MeTO, KacaTe/TbHOM, OLleHKa
TIOrPEeLIHOCTH.



8. HeormpeieneHHbINM UHTETpas.

[TepBooOpa3Hasi ¥ Heorpe/esieHHbIM HHTerpan. OCHOBHbIe CBOMCTBA MHTerpana. Tabsuiia uHTerpanos. Merof,
3aMeHbI IepPeMeHHOM B Heompeie/ieHHOM UHTerpase. IHTerprpoBaHue 1o yacTsM. PalioHanbHble U JpoOHO
palroHaibHble QYHKIMU. Pa3ioykeHne paBUIbHON [POOHO paljioHAILHON QYHKIMHA B CYMMY MPOCTEMUIIINX
npobeii. VIHTerpupoBaHue NpocTedux 1pobeil. MeTos HeorpeieieHHbIX K03 duLreHToB. Parrionany3anys
NoJbIHTerpanbHoN GyHKIMU. IHTerpupoBaHue BhIpa)KeHUM, paljioHaIbHO 3aBUCALINAX OT
TpUroHoMeTrpudeckux GpyHkuuii. IloacraHoBky Diinepa. ViHTerpupoBanue auddepeHIpiaabHOro 6MHOMa.
Teopema YeObIneBa.

9. OnpeaeneHHbIN UHTETPATL.

3aziauu o oA NMoArpaduka GyHKIMK, 0 paboTe epeMeHHOM CHJTBbI, 0 MacCe HeOJHOPO/IHOTO CTEPIKHSI.
WnTerpansHble cymmbl Pumana. OripefiesieHHbI UHTerpas. VIHTerprpyeMocTb M OrPaHUYeHHOCTb (PYHKLIMY.
Cymwmel [TapOy u ux cBoiictBa. Kpurepuii uaterpupyemoctu. Konebanue ¢yHkuun Ha otpeske. OnipesiesieHue
paBHOMEPHOI1 HerpepbIBHOCTH (pyHKLMU. Teopema Kantopa. Knaccel nHTerpupyembix ¢yHkiuii. CBoiicTBa
oTpeJie/IeHHOT0 MHTerpasa U UHTerpupyeMslx GyHkiuid. Teopema o cpefiHeM. MIHTerpasn Kak (yHKLUS
BepxHero Tipesiesia. CBOWCTBa MHTerpasia C epeMeHHbIM BepXHHUM ripeiesiom. @opmynia HetoToHa -JlefiGHuLIa.
Mertoz 3amMeHbI ITepeMeHHO M HHTerprupoBaHye 110 YacTsIM B OIpe/ie/IeHHOM WHTepBale.

10. TIpunorkeHus orpejesieHHOrO UHTerpaJa.

IToHsiTHe KPUBOM Ha IIJIOCKOCTH U B IpocTpaHcTBe. [lapameTpusaliys KpUBO. DKBHBaTeHTHOCTh
napameTtpusauuii. ['1afKre 1 KycouHo-T/1a/iKve KpuBble. OmpeZiesieHre [JJIMHbI AYTH U COIPSIMIIsSieMON KPHUBO.
BriunciieHue A/IMHBI AyTH KPUBOM B Pa3/MUHBIX KoopauHartax. Juddepeniuan nyru kpuBoi. Onpefenenve
TIOIA/IV TIOCKOM (uryphl. Kputepuii KBagpupyeMmocty obsactu. KBaprupyeMocTs 06/1aCcTv O CIIPSIMIISIEMOM
rpaHurieli. BeruncieHue momja i miockux ¢uryp. Oosem tena. Kpurepuii Kybupyemocty Tesia. BeruncieHve
obbema Tena C U3BeCTHBIMU CeUeHUsIMU, U Tesla BpallleHus1. [1oiiab moBepxHOCTH BpalljeHus1. [IpuioxkeHus K
3aJauaM MexXaHUKH: Macca, CTaTUYecKrie MOMEHThI, KOOPAMHATHI LIeHTpa Macc, MOMEHThI HHepPLU
(MaTepuasbHOM KPUBOMW U TJIACTUHBI).

11. ®yHKUMU MHOTUX TIePeMeHHBIX U Mpejieibl.

ApudmeTtrnueckoe EBkoBo npoctpaHcTBo. CBs3HOe MHOXecTBO B R/ An . IITapoBasi u KyOuueckasi
OKpEeCTHOCTH

TOYKU. OTKpBITBIE U 3aMKHYThIe MHOKeCTBa B R /n.

11. ITocnemoBaTebHOCTL B R/An.

CxX0oMMOCTh ¥ TIpejieT Moc/iefioBaTelbHOCTU. [1oKoopArHaTHasi cxogumMocTtb. Kpurepuit Ko cxogumocTu
rnowieioBaTesIbHOCTY B RAn. OrpaHrueHHble ¥ HeorpaHUUeHHble MHOKecTBa B R An. Teopema bonbriaHo -
Beiiepirpacca. KommakTtel. Kputepuit KoMrakTHOCTHA. DYHKI[MM MHOTHX TepeMeHHbIX. ['paduk QyHKIMN ABYX
repeMeHHbIX. JIMHUM ¥ TIOBEPXHOCTH YPOBHS. KpaTHble v IOBTOPHLIe nipeZe/bl QyHKLU. CBOWCTBA MpefiesioB.
Kpurepuit Kotiu.

12. HerpepoiBHBIE (PYHKIIMKA MHOTHX ITEPEMEHHbIX.

PasnuuHble onpeseneHNs HellpepbIBHOCTU (GYHKLMM B TOUKe. HermpepbIBHOCTE MO0 COBOKYTTHOCTH MepeMeHHBIX
Y 110 OT/Zle/IbHbIM NepeMeHHbIM. CBOMCTBa HelpepbIBHBIX (yHKLMM. TeopemMa 0 MPOMe)XyTOUYHbIX 3HAUEHUSIX
HerpepbIBHOM (DYHKLIMM Ha CBSI3HOM MHOKecTBe. CBoMCTBa (DyHKL[MH, HEIIPepbIBHOW Ha KOMITaKTe: TeopeMa
Beiiepiirpacca 06 orpaHU4eHHOCTH 1 CyII|eCTBOBaHHH I7100a/IbHBIX 9KCTPeMYMOB, Teopema KaHnropa o
PaBHOMEPHOU HeIpepbIBHOCTH.

13. JuddepenipoBanyie PyHKIIMU MHOTUX ITIepeMeHHbIX.

YacTHble npou3BogHble. Juddepenuypyemocts ¢dyHKLMM B Touke. [Juddepentan ¢pyHkuyu. locraToyHoe
ycioBre guddeperuypyemMocty. Jinneapu3saims GyHkuyi [1pubnvkeHHbIe BBIYMCTeHUS QYHKLWAN C TIOMOLBIO
maddepeniana. AGCOMOTHAS U OTHOCUTEJIbHAs! MOrPeIHOCTh. [InddepeHipoBane ClI0XKHONM DYHKIUH.
WuBapuanTHOCTE hopmel iepBoro AuddepeHuyana. [IpakTrnyeckre cieCcTBUsS MHBaprUaHTHOCTU. KacaTenbHast
JIOCKOCTh ¥ HOPMaJlb K IIOBEPXHOCTU. ['eomMeTpuueckuii cMbICa fuddepeniana. YacTHble IPOU3BOAHbIe
BBICILIMX [TOPSAKOB. PaBeHCTBO cMelllaHHBIX IPOU3BOAHBIX. [InddepeHiipana BbICIINX MOPSIKOB.
HewnnBapuaHTHOCTE (pOpMBI BeICIIMX AU depeHrianoB. IHBapraHTHOCTb NpY appUHHON 3aMeHe
niepeMeHHBIX. @opmysia Telinopa. OLieHKa 0CTaTOYHOTO UsieHa U MpUb/IKeHHOe BIUUCIeHne GYHKLIH C



niomo1nbio opmysnsl Telinopa. @opmya JlarpaH)ka KOHeUHBIX MTpUpalLleHuH.

14. HesiBHO-3aJJaHHbIe (DYHKLUU.

HesiBHO-3aaHHbIe YHKLUWU U CHCTeMa HesIBHBIX (DYHKLMM, OJHOM 1 MHOTHX TlepeMeHHbIX. Teopema o
CYILeCTBOBaHWH, eIMHCTBEHHOCTU U AuddepeHIpyeMocTH. SIkobraH cucteMbl GYHKIMY. BbruricieHue
CTapLUMX [POW3BOJHBIX HesIBHBIX (QYHKLMH. Y paBHEHHUs KacaTelbHOW M HOPMasIi K rpaduKy GyHKLUH,
3a7IaHHOM HESIBHO.

15. DKcTpemMyMbl (PYHKLMM MHOTHUX [1€PeMeHHBIX.

Heobxomumoe ycioBUe JIOKalbHOTO SKCTpeMyMa. CTaljioHapHbie TOUKH. JJ0CTaTOUYHbIE YC/IOBUS SKCTPEMYMa.
YcnoBHBIH 3KCTpeMyM GyHKIMH. MeTos MHOXKUTe el Jlarparska. ['yio0ambHbIe SKCTPEMYMbI (YHKI[UIMA
(6e3yc/i0BHBIE U YC/IOBHBIE).

16. UurcsioBble psfbl.

[MonsiTre yncioBoro psifa. CBsi3b € MPUOMKeHHBIMY BBIUMC/IEHUSIMA. YacTHUHBIE CYMMBI YHCJIOBOTO PSIZIA,
CXOMMOCTb Y PaCXOAUMOCTE psiZioB. CymMMa, OTPe30K U OCTaTOK psifia. JKBUBAJIEHTHOCTb CXOAUMOCTH
YKCJIOBBIX PSIZIOB M YMCJIOBBIX 10C/Te0BaTe/IbHOCTe. OCHOBHBIE CBOIMCTBA YMC/IOBLIX psifioB. HeoOXxoaumbiit
TIpU3HAK CXOJUMOCTHU. PacxogumocTs rapMoHudeckoro psaga. Kpurepuit Kol cXoUMOCTH UMCIOBBIX PSAJOB.
3HaKOIOCTOsIHHBIe psifbl. Kputepuii cX04MMOCTY 3HAKOIMOCTOSIHHBIX PsZi0B. IIpru3HaKu cpaBHeHUsI AJIst
CXOMIMOCTH 3HaKOITOCTOSIHHOT'O psifia. [locTaTOuHble MPU3HAKW CXOAUMOCTH 3HaKOMOCTOSIHHBIX PSZI0B
Hanambepa, Kou, Paabe. VIHTerpasbHbIi Npr3HaK cxoguMocTH. O60611eHHble rapMOHUUECKHE PSiibl.
AbGcomoTHasI ¥ yCIIOBHAs! CXOIMMOCTH TTPOU3BOJIBHBIX UMC/IOBBIX PsifioB. IIpr3Haky abCOMOTHON CXOIUMOCTH
psizoB. Teopema o repecTaHOBKe 4/ieHOB abCOMIOTHO cxozsierocs psifia. Teopema Ko o nipounsBejeHnn
abCoMIOTHO CXOAAIMXCS PAZOB. 3HaKovepeayrowecs psijpl. [IpusHak JleiibHuIja CX04UMOCTH
3HaKouepeAyoIMXcs pafoB. OLeHKHM CYMMBI M OCTaTKa 3HaKOUepe YIOLLerocs psija, UX UCIOo/Ib30BaHUe JJis
OL|eHKY TOTPeIlIHOCTY BbluncaeHUH. [Ipru3Haku Abesns u [Jupuxiie CX0AUMOCTH ITPOU3BOJIBHBIX psifioB. Teopema
PuMaHa 0 3aBICHMOCTH CyMMBI YCJIOBHO (HEabCOJTFOTHO) CXOZSIIErocs psifia OT TIOPsiAKa CJie/[0BaHUs UIeHOB.
17. @yHKUMOHATbHBIE TIOC/eJ0BAaTeTbHOCTH U PSIZIbIL.

[NousTHs QyHKLUMOHANBHON NOC/Ie[0BaTeIbHOCTY U (PYHKLIMOHABHOTO PsifJia, UX CXOJUMOCTDb B TOUKE U
o0acT. DKBUBaJIEHTHOCTb CXOAUMOCTH (PYHKLMOHA/IBHBIX TIOC/Ie0BaTe/IbHOCTeH U PsoB. PaBHOMepHast
CXOJUMOCTb (DyHKLIMOHa/NbHBIX psifioB. Kpurtepuii Koy paBHOMepHOM cX04UMOCTH. [locTaTouHble IPU3HaKU
Beiiepirrpacca, Abens, JJuprxsie paBHOMEPHO# CXOJUMOCTH (HDYHKIMOHAMBHBIX PsiZioB. DyHKLMOHAIbHBIE
CBOICTBA PsJ0B, CBSI3aHHble C pABHOMEPHOM CXOAUMOCThI0. TeopeMa 0 [10U/IeHHOM I1epexo/e K Ipefieny.
HernpepbIBHOCTE CYyMMBI PABHOMEPHO cxosierocs psga. Teopema [Juuu. Teopemsl 0 OWIEHHOM
WHTerpupoBaHnu U AuddepeHMpOBaHUH.

18. CreneHHble psifbl.

[MonHsiThe cTeneHHoro psifa. Jlemma A6enst 06 abcomoTHOM cxogumocTi. O61acTb U paiiyC CXOAUMOCTH.
Brruncnenue paguyca cxogumoctu: popmyssl Janambepa, Komm u Ko - Ajlamapa. CBoiicTBa CTelleHHOro
psifia: paBHOMepHasl CXOAUMOCTb Ha BHYTPEHHEM OTpe3Ke; HelIpepbIBHOCTb CYMMBI, [IOUY/IEHHOe
HMHTerpupoBaHue U ArddepeHLIMpOBaHYe Ha MHTepBase cxoauMocTy. Paael Teiliopa. AHanuTHYeCcKue
¢yHKUuK. [locTaTOYHOE yC/I0BHE aHAIMTUYHOCTU. Pa3/ioykeHre OCHOBHBIX 3/1eMeHTapHbIX (PYHKIUH B psifi
Tetinopa. [ToHsATHe psifia C KOMILIEKCHBIMU uieHamMu. PopmyJibl Ditniepa.

19. HecobcTBeHHbIE UHTETPAIbI.

3a/iauu, MPUBOASIIME K TTOHSITHIO HeCOOCTBeHHBIX MHTerpasioB. VIHTerpas ¢ 6eCKOHeUHBIMH Tpe/ie/laMu.
CxoAUMOCTb U pacxoiMoCTb MHTerpanos. Kpurepuii Komm. 3ameHa nnepeMeHHOM U MHTeTpUpOBaHUe IO
yacTsM. CXOIMMOCTb MHTErPajioB OT HEOTPHULIATeIbHBIX (GYHKIMHA. AOCOMOTHAsE CXOAUMOCTD. [Ipr3HaKu
abCOMIOTHOM CXOMMOCTH. Y CJIOBHAs CXOAUMOCTb. [1pu3Hak Abess -upuxsie. IHTerpaisl oT
HeorpaHWUYeHHbIX QYHKLWH. AGCOMIOTHAS U YC/IOBHAs CXOAUMOCTb. [IpH3HaKy CXOUMOCTH. JKBUBAJIEHTHOCTh
HecOOCTBEHHBIX MHTErpasioB 000ux TuroB. I'1aBHbIe 3aaun Kot HecoOOCTBEHHBIX MHTErPaioB.

20. OnpefiesieHHble UHTErpasbl, 3aBUCSILME OT IlapamMeTpa.

PaBHOMepHast cxoauMOCTh QyHKLMIA 1o TapameTpy. Kpurepuit Koy paBHOMepHON CXOJUMOCTH.
OnpegeneHHbId MHTerpan Kak (GyHKLYs TapaMeTpoB. [IpefenbHbIl Mepexos 1o/, 3HaKOM MHTeTpaia.
HenpepriBHOCTE, fuddepeHLipoBaHre, UHTeIPUPOBAHKE I10 [1apaMeTpy. PaBeHCTBO MOBTOPHBIX UHTErPasoB.



HernpepriBHOCTS ¥ AudepeHIpoBaHMe TI0 TTapaMeTpy B C/Iyuae, KOrja npefieibl ”HTerpUPOBaHUs TaKxKe
3aBUCAT OT napameTpa. [ IpyuMepbl Npr/I0KeHUs K BEIYMCJIEHUIO OTpe/ie/IeHHbIX UHTErpasoB.

21. HecobcTBeHHbIE MHTETPaTbl, 3aBUCALIME OT IapaMeTpa.

WuTerpaisl ¢ 6eCKOHEUHBIMU TPe/ie/iaMH, 3aBUCSIIME OT rlapaMeTpa. PaBHoMepHasi cxogaumMocTts. Kputepuii
Koy paBHOMepHOH cxoAuMOCTH. JToCcTaTOuHbIN Mpu3HaK Belepiitpacca abCoMOTHON Y paBHOMEPHOM
cxopumocTu. I1peaenbHbIN Mepexo[, HellpephIBHOCTD, AU(QepeHIMpoBaHe U UHTeTPUPOBaHUe 10 rapameTpy.
PaBeHCTBO MOBTOPHBIX WHTErpayioB. VIHTerpaibl OT HeOrpaHWYeHHbIX (DYHKIIHM, 3aBUCSIINE OT TTapaMeTpa.
OlinepoBHI UHTETpasbl.

22. Pagpl Oypee.

[Mepuognueckue ¢pyHkuyu. [ToHsTHE TADMOHUKH, aMITATY b1, pa3bl. TpuroHomerpuyeckas cucrema GyHKLAN
Y TPUTOHOMeTpUUecKuii psifi. OpTOroHaJbHOCTb TPUTOHOMETPUUeCKOM crcTeMbl. BriunciieHne ko3¢ buiiieHToB
PaBHOMEPHO CXOJSAIerocs TPUrOHOMETPHUYECKOr 0 psifia uepes ero cymMmy. OripeienieHre
TpUroHOMeTpuueckoro psga Pyprwe. [leproguueckoe nMpojo/bKeHre MPOU3BO/IbHON QyHKIMHU. CTpemiieHune
K03 duruentoB Oypbe K Hymo. TTpesicTaBieHre YaCTUYHOU CyMMBI psijia ypbe 7171t abCOMOTHO-
vWHTerpupyeMou GyHKUWM uaTerpanom Jupuxie. IIpuHuun nokam3auuu. [loToueuHast CXOAUMOCTb PSIZIOB
®yphe. Perynsipabie Touku pyHkmy. TeopeMsl Beliepiirpacca 0 paBHOMEPHOM MPUOJIIKEHUH HETIPEPBIBHBIX
(byHKIMI Ha OTpe3Ke TPUTOHOMETPUYECKUMH U ajrebpanuecKUMHU MHOTOWIeHaMH. T10/THOTa ¥ 3aMKHYTOCTh
TPUTOHOMETPUUECKOM crcTeMbl. JKCTpeMaabHOe CBONMCTBO KoadduiueHToB Pypbe. HepaBeHcTBO Beccerns.
YcnoBue nonHoTel [TapceBarsi. [locTaToyHble yC/I0BHS paBHOMEPHOW CX0AUMOCTH psifioB Dypre. OnjeHKH
CKOPOCTH CX0uMOCTH psifioB @ypoe. [TouneHHoe guddepeHIPOBaHNe U MHTEIPUPOBaHKe psifioB Dypre.
Paznpl @ypbe Ha IpOU3BOJILHOM MHTepBasie. KomriekcHas 3anuck pszioB Pypee. HTerpan @ypee u
npeobpa3oBanue Dypoe.

23. KpaTHble UHTerpaJIbl.

3ajauy, NpUBOJSALIME K TOHATUIO KpaTHOTO MHTerpasa. Onpe/esieHye U CBOMCTBA JBOWHOIO HHTerpasia.
ITpuBegeHue JBOWHOTO MHTETPajia K TOBTOPHOMY. 3aMeHa repeMeHHbIX. ['eoMeTpuyecKuid CMbICT sKoOvaHa
npeobpa3oBanus. ITosisipHasi 3aMeHa KoopiHat. TpoliHble U MHOTOKPaTHbBIe MHTerpasbl. IIpuBeieHue K
TOBTOPHBIM. 3aMeHa repeMeHHbIX. LIunuHgpryeckas u cdepryeckasi CHCTeMbl KOOPAWHAT B POCTPaHCTBe.
I'eoMeTprYecKye PUIOXKEHHS TBOMHBIX UHTErPasioB: 00beM Opyca, MoIa/b MOBEPXHOCTH B C/TyUae SBHOTO U
rapameTpUuecKoro 3ajaHus. IIpunoxeHs KpaTHbIX MHTErPAJIOB K 3a/jladyaM MeXaHUKU: Macca, CTaTuyeckue
MOMEHTBI, L{eHTP MacC, MOMEHTbI UHEPLIUU.

24. KpuBo/nvHelHbIe UHTeTpalbl.

3ajjau, NpUBO/SALIME K TOHATHUIO KPUBOJIMHEHOTO MHTerpasa. KpuBoMHeHbIN UHTerpasl IepBOro psfia, ero
BbIuMcIeHre. KpuBonmvHelHbIN HHTerpaa BTOporo psiga. CooTHOIIeHHe KPUBOIMHEHHBIX UHTETPasioB.
BrrunicneHre KpUBOJMHEMHOT 0 MHTeTpasa BToporo psaa OpueHTanus KoHTypa. [1nockas ofHOCBSI3Has
o6macTb. IHTETpaI 1Mo 3aMKHYTOMY KOHTYpPY. @opmMysia I'prHa. BerurcieHye rommazield ¢ moMoIso GopMyJibl
I'puHa. YcnoBus He3aBUCUMOCTH WHTerpasa OT MyTU MHTerpupoBaHusi. BocctaHoBneHne QyHKUWH JBYX
repeMeHHBIX TI0 ee TTo/IHOMY AuddepeHIaty.

25. IIoBepXHOCTHBIEe UHTErpasbl.

[ToBepxHOCTHBIN UHTeTpas NNepBoro pofa. BelurcieHye ¢ MOMOIBIO JBOMHOIO MHTerpasa. JIByCTOpOHHKE
roBepxHocTU. [ToBepXHOCTHBIN UHTeTpa BTOPOTo pojia. BriunciieHne ¢ MOMOILBI0 ABOMHOTO UHTerpaia. CBs3b
TOBEPXHOCTHBIX UHTETPasioB. ITOBePXHOCTHO OfHOCBsI3HAs 06/1acTh. @opmysia CToKca. Y C/1oBUs
HEe3aBUCHMMOCTH KPUBOJIMHEMHOT0 UHTeTpasia Mo ITPOCTPaHCTBEHHOM KPHUBOM OT MyTH UHTETPUPOBaHUsI.
BoccranoBnenve ¢hyHKIMY TPeX MepeMeHHBIX 110 ee MoiHoMY auddepenimany. [IpocTpaHCTBEHHO
ofHocBsi3Hast 061acTe. @opMyna OCTpOrpazZickoro U ee reoMeTpUYecKye TIPUIIOKeHHsI.

26.Teopus nosisi (BekTopHbiit aHamm3) Pusnyeckue 3a/jauu, IPUBO/SIIHE K TOHITUSIM CKaJISIPHOTO U
BEKTOPHOTO MOJIeN.

27. Oneparop 'amunbToHa. ['paguent. [Tone rpagureHToB. [AuBepreHiys (pacxoAUMOCTb) BEKTOPHOTO TTOJIS.
Potop. ITose poropos. LIupKy/iALys BEKTOPHOI'O 10151



4. YueGHO-MeTO/jUUeCKOe o0ecrieueHHe CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3alaHusIM JIJIs1 TeKYIero KOHTPOJISI U MPOMEXXYTOUHOM aTTecTaldy [0 UTOraM OCBOEHHs JUCLIAIUIMHbI
NIpYBe/IeHHBbIM B 1. 5.

st obecrieueHUs: CaMOCTOATETEHOM Pab0ThI 00YUaIOIUXCsT MCITI0/Ib3YIOTCS:
OneKTpOHHBIE KYPChI, CO3/IJaHHbIE B CUCTeMe 3/IeKTpOHHOT0 00yuenust HHI'Y:

MaTtematuueckuii aHanus, https://e-learning.unn.ru/course/view.php?id=6875.

VHble yueOHO-MeTOJUUeCKe MaTepHaIbl:

- 9JIEKTPOHHBIN Kypc "MaTemaTuueckuii aHanu3" (https://e-learning.unn.ru/course/view.php?id=6875).
Wubie yuebHo-MeToanueckue MaTepuassl: 1. UJIBMH B. A., TIO3HSAK 3. I'. OcHoBbI
MaTeMaTHuecKoro aHanusa: Yueod.: DUUISMATIINT,

2001

(50 3K3.)

2. KYAPABLEB JI1.[1. Kpatkuii Kypc MmaTemaTu4eckoro aHaau3za. Tom 1. 2002. - 400 c. (40 3k3.)

5. @®oHJ OLEHOYHBIX CPeJCTB /I/Ifi TeKYIero KOHTPOJIsA YCIeBaeMOCTM U HNPOMeXyTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUSA:

5.1.1 TunoBblie 3a/jaHusi (oLeHOUHOe CPeAcTBO - KoioKBuyM) /i/1s1 O1feHKH c(h)OpMHPOBaHHOCTH
kKomnerteniuu OITK-1:

1 cemecTp
1. Jokakute bviHOM HblOTOHA.

2. OFpaHI/I‘—IeHHLIE N HeEOT'PAHUYEHHBIE MHOXXECTBA. HpI/IBe,E[I/ITe IMpUMEPHI. SABnsercs mu
noc/je0BaTe/IbHOCTb OFpaHHHEHHOﬁ

{n " }nz1

3. OnpefienieHre TOUHOUM BepXHell M TOUHOW HIDKHeN TpaHei.

4. JToKakKuTe TEOPEMY O BJIO)KEHHBIX OTPe3Kax.

5. ®yukumu (0ToOpaXkeHUs ) ¥ MX BUBL. [IprBeanTe MpUMepBI.

6. Kommo3urus otobpaykenuii. IIpuBeguTe MprUMepHI.

7. ObpaTHas GpyHKOMs. [IpruMepsI.

8. Tunbl 4MCIOBBIX PYHKLIMIA: OrpaHUUeHHbIe, MOHOTOHHBLIe. [IpuBe/iTe IpUMephI.

9. Tunbl YUCIOBBIX PYHKLIUI: YeTHbIe (HeueTHbIE), epuoauueckue. [IpuBeanTe mprUMepsbl.
10. TTocsiemoBaTe/ILHOCTH U UX THUIIBI (OrPaHUYeHHbIE, MOHOTOHHBIE). CTIoCcO0BI 3alaHus
rocsiejoBaTelbHOCTH (popmysia obIIero useHa, peKyppeHTHOe 3aflaHre; TIPUMephI)

11. ®opmyiisl 00IIIEr0 WIeHA ¥ CYMMBI AJ1s1 apUMeTUUeCcKOol ¥ FeOMeTPHUUeCKOU MPOTrpeccun
12. OnipegeneHue rpegesia rnocjaeoBare/ibHOCTU. [Ipumepsl. [JokasaTesbCTBa 110 OIpezieIeHu!0.
13. Teopema 0 eAUHCTBEHHOCTH TIpejiesia rocje0BaTe/IbHOCTH.

14. HeobxoguMoe ycioBre CXOUMOCTH YHC/IOBOM MOCTe0BaTeTbHOCTH.



15. BeckoHeYHO MaJibie TI0C/Ie[J0BaTe/IbHOCTH U WX cBoMcTBa. CpaBHeHHe 6eCKOHeUHO MaslbIX.
16. BeckoHeuHO 6GoJibIIIMe TIOCTeJ0BAaTeIbHOCTH U UX cBOMCTBA. [1IKana 6eckoHeuHO OGOBIINX.
17. ApudmeTrueckre CBOMCTBA Ipeesia Mocaej0BaTeIbHOCTH.

18. [1epexof K rpejieny B HepaBeHCTBAX.

19. [JokaxkuTe TeopeMy «O0 3a)KaTOM Moc/ieZjoBaTeIbHOCTH».

20. Jokaxxute TeopeMy BeliepiTpacca 0 MOHOTOHHOM 110OC/IeJ0BaTe/IbHOCTH.

21. Yucro e.

22. Jloka>kuTe TeOpeMy O BJIO’KeHHbIX O0Tpe3KaXx (yCuieHHbIM BapyuaHT). [IpuMmepbl eé mpruMeHeHUsl.
23. Jokaxure TeopeMy bosbiiaHo-BeliepiuTpacca o noAmnociae 0BaTe/IbHOCTSX.

24, YacTtuuHble Mnpeenbl Mocae0BaTe/TbHOCTH. BepxHre U HWKHUE TIpe/iesibl OoC/ej0BaTeTbHOCTU U
MX CBOMCTBA.

25. JJokaxkute Kputepuid Komm cxoguMoCTH YMC/I0BOW TT0C/Iel0BaTeIbHOCTH.

IT cemecTp

1. ¥YcnoBus Bo3pacranus/yObiBaHNsl QYHKIMM OZHOTO TIepEMEeHHOTO.

2. loka>kute HeOOXOMMbIe YC/IOBUSI CyII[eCTBOBAaHUS TOUEK IKCTpeMyMa (PYHKIIUH OFJHOTO
TepeMeHHOTr 0.

3. JloKa)kuTe J0CTaTOYHbIE YC/IOBUS CyLL[eCTBOBaHUS TOUEK SKCTpeMyMa (PYHKLMH OZHOTO
TepeMeHHOTr 0.

4. [NaiiTe onpe/esieHre BBIMYK/IbIX (BOTHYTHIX) GYHKIIUM. Y C/IOBUS BBIMTYK/IOCTU (BOTHYTOCTH)
GbyHKIUH.

5. ®opmyiia Teiinopa c octaTouHbIM usieHOM B (hopme [leaHo.

6. Pasnoxenue e/x, sinx, cosx 1o gopmyse MakiopeHa.

7. Paznoxenue In(1+x), (1+x)Na o ¢popmyne MaknopeHa.

8. ®opmyiia Teiisopa c ocTaTOYHbIM 4jleHOM B (hopme Jlarpanka 1 Komu.

9. [IpaBuio Jlonurans packpbiTvst HeorpezenéHHOCTH 0/ 0 .

10. ITpaBusio JlonuTansi pacKpbITHs HeonpeaeaéHHOCTH ¥ / ¥.

11. HeoripeiesieHHbIM UHTErpaj U TiepBooOpasHasi: oripe/iesieHue, oryMcaHre MHOXKeCTBa
repBo0Opa3HkbIX.

12. CpoticTBa epBoo6pa3HbIX (JIMHEHHOCTD, 3aMeHa MlepeMeHHbBIX, UHTeTPUPOBAHUE TI0 YaCTsIM).
13. lHTerpupoBaHue paljiOHaIbHBIX (YHKLIAM.

14. 'HTerpupoBaHie HEKOTOPBIX UPPALIMOHATBHBIX (DYHKIIUM.

15. VIHTerpassbl € no/icTaHOBKamMu Jijiepa.

16. BuHomuanbHbIN AuddepeHiran U ero HHTerpUpOBaHue.

17. 'uTerpupoBaHue TPUrOHOMeTPUUeCKUX (QyHKIUH.

I1I cemectp

1. Teopema o HesiBHOM (GYHKLMY (onpezesitoleli (yHKLMIO OJHOrO IIepeMeHHOro - TeopeMa 1).
2. TeopeMa o HesiBHOM (pyHKLMM (OTipeesisitolieil (yHKLMIO HeCKOJ/IbKMX NTepeMeHHbIX - Teopema 2).
3. Teopema o HeslBHOM (DyHKLMM (/17151 CUCTeMbl (PYHKL{MI -TeopeMa 3).

4. IIpon3BoHbIe BLICIINUX MOPSALKOB.

5. [JokakuTe Teopemy O paBeHCTBe CMelllaHHbIX YaCTHBIX [TPOM3BOHBIX.

6. HeunBapuaHTHOCTb (hopmbl BTOpOTO AuddepeHirana

7. ®opmyiia Teiinopa A1s1 PyHKLUM HECKO/IBKUX MepeMeHHbIX DKCTPeMyMbl GYHKLIUK HECKOTbKUX
riepeMeHHbIX, He00X0/[UMOe yCIOBHe SKCTpeMyMa.

8. [locTaTouHOE yC/I0OBHE SKCTpeMyMa.

9. Y/10BHBIN 3KCTPEMYM.

10. OkcTpeMyMbl PYHKLMM HECKOJBKHX NepeMeHHbIX, He06X0[uMoe YCI0BHe SKCTPeMyMa.



11. JocTaTouHOe yC/I0BUE SKCTpeMyMa (PYHKLIMH HECKOJIbKUX NTepeMeHHbIX.

12. YcnoBHbIN 3KcTpemMyM. [IpuMepsl. Heo6XoamrMoe ycioBre yCIOBHOTO 3KCTpeMyMa

13. Metop, Jlarpanska. [Iprmepsbl.

14. Yucnoseie psigpl. Kputepuit Ko ajist psigoB. Heo6xoanMoe ycioBre CXOJUMOCTH.

15. ITpuMepsl: reoMeTpUUeCKast POrpecCHs, TapMOHUYECKHH ¥ 0000IIeHHbIN rapMOHUYEeCKUH psifl.
16. 1-¥1 npy3HaK CpaBHEHUSI MMOJIOKUTETbHBIX PSiJIOB.

17. 2-11 npy3HaK CpaBHEHUSI MOJIOKUTETbHBIX PS/IOB.

18. TIpusHak Koim cxoquMoCTU M0JI0KUTE/TLHOIO psifia.

19. ITpu3Hak /lasambepa CXOAUMOCTH ITOJIOXKUTETBHOTO PSiZia.

20. VIHTerpasibHbIN MPU3HAK CXOJAUMOCTH.

21. INpusHak Paabe cXoaMMOCTH MOJIOXKUTETBEHOTO psifia.

22. IIpusHak I'aycca.

23. 3HaKorepeMeHHbIe, 3HaKouepeayoiecs psaabl. [1pusHak JlelibHuIa

24. TpusHaku Abens u [Iupuxe.

25. CBOWCTBO aCCOLMAaTHBHOCTH CXOJSLLErocs psja.

26. CBOMCTBO TIepeCTaHOBOYHOCTH WIEHOB abCOJTFOTHO CXOZsIIerocs psiza. Teopema PumaHna.

27. YMHOXeHue psafoB. Teopema MepreHca u TeopeMa Koltu /1711 yMHOXXeHUs Psi/iOB

28. beckoHeuHble NPOW3Be/IeHNs U UX CBOMCTBA.

IV cemectp

1. PaBHOMepHast CXOJUMOCTb HeCOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIMX OT rapameTpa. JJoCcTaTouHbIH
NpU3HaK PaBHOMEPHOW CXOZAUMOCTH.

2. Kputepuii paBHOMepPHO# CXOAUMOCTH HeCOOCTBEHHOTO MHTerpasa, 3aBUCSIIEero OT TlapaMeTpa.
3. Tlepexop K mpeeny AJisi CeMeliCTBa HeCOOCTBEHHBIX UHTETPAJIOB.

4. NuddepeHLiipoBaHre HeCOOCTBEHHBIX UHTETPAJIOB T10 IapaMeTpy

5. [lepecTaHoBKa Ipe/ie/I0B UHTETPUPOBAHUS /IJIsi CeMeCTBa HeCOOCTBEHHBIX UHTErPajioB C
6eCKOHeuHbIMU TpejieNlaMu.

6. 3aMeuaTesibHbIe K/IaCCUUeCKUe UHTerpasbl.

7. bata-yHKIMs U ee CBOMCTBa (CUMMeTpUsi, popMyJia MIOHMKEHHs).

8. bata-pyHk1us 1 ee cBoiicTBa (hopMysia SKBUBaJIeHTHOTO Mpe/icTaB/aeHus1, hopmyJia JOTOTHEeHUs).
9. NamMma-hyHKLMS U ee cBoWCTBa (guddepeHIIMPYyeMOCTh, (hopMy/ia IOHU)KEHUS).

10. 'amma-dyHKLMS U ee cBoiicTBa (rpaduk ['-dyHKuMY, cBs3b B- u ['-pyHkiui, hopmyna
JIOTIOJTHEHHS ).

KpuTepun onjeHuBaHus (oLieHOUHOe CPeACcTBO - Ko110kBUyM)

OueHka Kpurepun oLieHUBaHUs

TIPEBOCXOHO YpoBeHb 3HaHWH B 00beMe, TTPeBBIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH, 0e3

OT/IMYHO
OILINOOK.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.

OYeHb XOPOLIO
[lomy11ieHO HECKOJIbKO HeCyIL|eCTBeHHBIX OIINOOK.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLLEM TIPOrPaMMe TIOATOTOBKH.

XOpOILO
HonyieHo HeCKOIbKO HerpyObIxX OImuboK.




OueHka Kputepuu orieHMBaHUs

MUHMMAJTLHO IOMYCTUMbIN YPOBEHb 3HAHWH. JIOMyIIeHO MHOTO HerpyObix
YZI0B/IETBOPUTEJILHO ATy P Hlonym Py

OLIMOKH.

YpoBeHb 3HaHWH HIDKe MUHUMAJTLHBIX TpeOoBaHUM. VIMen MeCcTo rpyoble
HeyZI0B/IETBOPUTEJTLHO

OIITUOKH.

OTcyTcTBUe 3HaHUM TeOpeTHYeCcKoro MaTepraia. HeBo3MOXXHOCTh OL|eHUTh
IJI0XO0 N

MOJTHOTY 3HAHWH BCJIICTBHE OTKAa3a 00yUarolerocs OT OTBeTa.
5.1.2 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi pabora) /il OLIEHKH

chopmupoBanHocTu KomnereHuu OIIK-1:
1 cemecTp

Buier 1.

1) Hafiumre obnacrs onpeaeacnus dbyngunn f(x) = elrm-;i]]%.
2) dana dynkuua f(x) = 2% + 5z — 6. Haiyure f(z?).

3) dos doyvukmn y = =2z + 3 naiiaure obparayio.

1) Onpegennre. Kakas w3 Jannsix byuknuil spaseres negernoii: f(z) = .

f(z) =32% - 2* + 1, f(x) = x — 2sin3xz.

Buaer 2.
\ Haii ' oflac ICJICHH Hi =1 12__1
1) Hatiamre obanacts onpejesenus gpyukunn f(zr) = In|a l
2) Haiznre komuosumo f(g(x)) pas dyukuwii f(z) = 2°, g(z) = 3%
3) Hpasoren an pynkunn y = V1 — 2%, y = VvV1 — 2° panmno obparubivmu?
Hait e obparuyio dynkuno gan y = 1+ /.
1) (}ll]n';u"niu' Kakas u3 JganuslX Qynkuuil asasiercs vernoii: f(z) = 24

f(z) = 3x® — 2% + 1; f(z) = z|z| — 25sin 3z

Buner 1.
1) Menoapsysa Aorudeckne cHMBOJIBL, 3aNHcaTh yTeepxaenne: lim f(z) =
d I——00

r":luﬂ EadadHTe, UTO I1]pe e llﬂ} arc tg _ He CcyIecTByeT.

In(1+3e*)
3j rl_l}I_Elx ln(2+45eb=)"
i 2
4) Onpegennre nopsagox beckoneuno bonbmoil dyuxuun f(x) = ”"q_r,‘—__r,l npH

x — 0. Sanumure rnaBayo YacrTb (pyHKIUH npu x — 0.

5) Haiigure Touku paspeisa GyHKIMN Y = T2 Sinf Onpegennre ux poJ.

6) Hecneayiire dynkmuio f(x) = /T na paBHOMEpPHYIO HENpepBIBHOCTH Ha
mHoxkecrBe E = (0; +00)

AR F rer+1\1/7*

') }.EH] (rrr2’+l)



buner 2.
1:] IfJI{I](} JAR3VHA JOTHUeCKHe CHMBOJIBEL, 3allHCAThE VT BREDAIeHHE:
lim f(z)=-00.

T—+0C
T T =] T H Eﬁ_jz f—
2) Hoxkaxure, uro npejen jlﬂllﬂ — = L.
. 5z°—x°
3) .;_I_{IE_,G V10z0 1621
. |
4) Onpepennre nopsajgok bGeckoneuno manoil gynkmun f(xr) = 3% — 3 npn

r —+ 1. 3anumure raapayo Yacrh pyHKIUH npu x — 1.
5) Haiipgure rouku paspoia dyHKuun y = arctg J—_lg Onpegenure ux poJ,.
6) Heenepyiire dynknuio f(r) = ﬂin% Ha PABHOMEDHY 0 HENPEPBIBHOCTL HA
muoxkecrse E = (0; 1).
; : 1/ arctg 2
7) lim (cosx + arctg® z) .
T—)

2 cemecTp

Buner 1.

T — 3yx
2, 3 arcﬁm dr
.[\/‘\/_4_4\/’“}2 f,fprr .[ 1
A . / Ay arctg 7Ly
' 2—!—5111 T 4+ COS T . 72 4+1
Buner 2.
T — 3 dx e 2D
1. 2 | —= 3. [ arcsin dx
ffJ_+4f)? fm / Vz +1

A 5 f x + (/arctg 2r
4, 3. :

24 sinr + cosx 4r2 4+ 1

Buner 3.

X

3V dr

dr ol
f\/_\/_-F-i\/_)? Efﬁ 3.farcsmvm+l
da 2 [j:+w‘arctg2:r
o, .

24 sinr+ cosx 4r? 4+ 1

|_|.

3 cemecTp



Buaaer 1. Buner 3.

Hecnenyfite pane! Ha CXOIMMOCTE: HccnenyiiTe pansl Ha CXOOMMOCTE:
x np? 41 . 1 = (3n)!
_ ——— aresin ———. B
ngl n+3 n?+2 1 ngl (”!)34‘1; | \o
o0 Inn o 0 .
_ 1+ _) _ > (n. sin — — cos —)
? ngl ( n 2o n nv3
o0 { 17(1 Y } i (_l)ﬂ
— — Cos . —— -
3, ngl ) ( S5 3. = /n+sinn
Buner 2.

Hecnenyviite panel Ha CXOOMMOCTE:

< nln(l+ n?)
Z ] .
n=1vn*+3n+2

o9 1 13
2. ) (cnsms— — cosch —) :

n n
X sinn

3. ) sin( Tn ).

4 cemecTp

Buaer 1.
1. Boraueawre pusosmnciinsiit unrerpan I poja [(22 + y)ds, vae Ty = 22,
r

1<z <4
2. Boraneanre gpusosanneinoil nnrerpan I pona [ydr + 3xdy + 2dz, e
L

L. r=a2 49?1,

| 2=3.

Kpusaa L opuenruposana HOJ0AKHTEALHO OTHOCHTCALHO ocn (D2,

3. Hpumenns reopemy Fayeca-Ocrporpajgckoro, spiaucianre unrerpan [ fg o3dydz+
ygdZdT+ 33d$dy e S — BHCHIH A CTOPOHO HOBCDXHOCTH TeT a1 fC"‘y"—z E 3
r>0 y=0 2z2=0.

4. Hailjjure noTok BeKTOPHOTO 1019 A =z7 - (z + Qy)? + y? Hepes
HOJAHYIO HOBEPXHOCTL S, OUPalu4eHHY IO r? + yg =1,2=0,2+2y+32=0.u

OPHEHTHROBAHHY Y BHEHTHH M BOKTOPROM HODMaJIH.



buner 2.

1. Boraucanre kpusoaunelinoii uonrerpan 1 poja gydx +22dy, rae Ly =
3r — 1. nupoberacmas B HAIPABJICHHN BO3SPACTAHNY HapaMerpa £ ot 1 10 2.

2. Hpumenns dopumyay Upuna, solaucianre Kpusoanieinbii wirerpa
ff(my + x4+ y)dr + (zy + = — y)dy uo samkuyroii kpusoii T' 1 22 + 9% = 1,
HPpODEraeMOoil TaK, 1910 ee BHY TPCHHOCTL OCTACTC CICBA,

3. Boruncauwre nosepxnocruniil unrerpan I pona [ fg(z +y + 2)ds. 1ae S
HaCTh WI0CKoeTH T + 2y + 42 = 4. sopeademan veaosuamn x> 0,y >0, 2 > 0.

— — e
4. TIposepbre HOTEHIHANLHOCTL 108 @ =Y 1 + T J 4+ € k u ualijure ero

LEEYP R L e L,

5.1.3 TumnoBble 3asaHus (omeHO4YHoe cpeAcTBO - KoHTposibHasi pafoTa) /A  OLeHKH
chopvupoBanHocTa KommereHuu ITK-1:

1 cemecTp

3apaya 1. Touka aBuxkercs no napadone y(x)= 8x—x” Tak, uTo ee abCIMcca H3MEHSETCS 110

3aKOHY X = Jr (x u3Mmepsiercs B MeTpax, [ — B cekynzax). KakoBa ckopocTs H3MEHEHUs OpAU-

HATbhl TOYKH HEDEC3 9 ¢ nocne Havana HBH):KCHHH?
3apaua 2. Koueco Bpaiaercs Tak, 4To yroJj IOBOPOTA MPOMOPLHHMOHANIEH KBaAPaTy BPEMEHH.

ITepaeiii 060poT ObLI cienan 3a 8 ¢. BeluncauTs yrioByto ckopocTs yepes 64 ¢ nocie Hauana

JIBUKCHUS.
3anpaua 3. Kosnuectso tera Q JIk, Heodxoaumoro auis HarpeBanus 1 kr Boasi o1 0 C ot C

onpenenserca Gopmynoii: Q=7+2-107-1"+3-107 -#'. Onpenenurs TEMI0EMKOCTb BOJIBI IIPH

TeMmneparype = 100 C.

2 ceMecTp
1. Touka onucsiBaeT pUrypy JInccamy COracHO ypaBHeHHAM: X =2cost, v =4cos2t
(x,¥— BcaHTHMeTpax, f— B ceKyHjax). OnpefenuTs BEAHUHHY W HATIPABIICHHE CKOPOCTH TOY-

KH, KOT/Ia OHa HaxoauTed Ha ocu Oy,

2.  Haiitu cratuyeckue momenTsl M, u M, (urypsl, orpaHu4eHHoii

KPUBBLIMH:
1) zfa+y/b=1,2=0,y=0, a>0, b>0;
2) p=rosz; Bl £ 52 w=0; 3)yp=sine dsrEry=1]2

3 cemecTp



1.  HowrazaTk, uTo deysepHomy ypaereruio Janaaca
Fu | u
Ox? * ay? -
VAOBIETBOPAIOT CAedylomue (GpyHKIHUN:
a) u=e*(rcosy —ysiny); 6) u=zxcharsiny +yshxcosy;
B) u= arctg(y/z); r)u=Inr, r=/(z—a)?+ (y —b)2.
2. Hafitu ¢yurumio @(t), ecam U3BecTHO, YTO (GYHRUMA u =
x° + y'2
==
3) Hokrazath, 4To ecau GYHRUMA u(x;y) YIOBIETBOPAET VpPaBHEHHIO

.IrIa".T[aCﬂ., TO (b}’HHLlHH
o= (s )
132 + ?,"2 1 m? + yQ

TarMe VIOBIETBOpAET 2TOMY YVpaBHeHHIO.

Au =

) VIOBJIeTBOpAeT vpaBHeHHIo Jlannaca.

] . . o (4 L ia?/(at)
b L] ] i '.. - - ’.
4. IHowraszaTb, yTo QYHRUMA u(t;x) = e yI0BAETBOpAET
ypasnernuwo lllpédunzepa : :
; du 4 du 0
at oz

4 cemecTp

1. Haiitu paboTy nois a Bioib npaMo# ot Touru A(ry) no tousu B(rs)
(r=zi+yj+zk, r=|r|) (90, 91).
Da=r; 2)a=r/r; 3) a=r/r3;
4) a = f(r)r, f(r) — HenpepwiBHaA QpyHRUUA, r = 0;
5 a=[e;r]; o= const.

2. Haiitu mo dopmyae Ctorca MUPKYIAINUIO MOJA a BI0JIL KOH-
Typa I', opHeHTHpORaHHOIO 10 YacoBOH cTpelike NMpH Barifje Ha Hero u3
Hayala KOOpAHWHAT, eclu:

Na=zi+2%j+y’k; I'={+y*+2°=1, 2 +y+2=1}

a=@y+z2)i+z+2)j+(z+y)k T={4=*+y)) =2 s +y+
+z=1}

JNa=rti+yPj+2 ks I'={z=0+y* z+y=2}

NYa=yi—ajt+zk; T={2>+y*+2° =4, 2 +9y* =2, 220}

3. fleagerca au moje a MoOTeHUMAILHBIM, COJEHOMAANLHLIM, ec-
m (r=zi+yj+zk, r=|r|):

1)a=r/r*; 2) a=1/r?

4 fleafeTca au nofle a CoJeHOMOATLHBIM, €CIH:

Da=a(z>—y))i+y(x®-22)j+ 200> +27) k;

2) a=(1+2xy)i—y’zj+ (2%y—2yz+ 1k;

3) a=2a2yzi+ zy’zj—ayz’k; 4) a=(—yi+=zj)/(2* +9*) + zyk.



Kputepuu oneHuBanus (oeHOUHOe cpeAcTBO - KoHTpo/ibHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

NIPEeBOCXOHO YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM POTPAMMY TTOTOTOBKU

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOILIEM TIPOrPaMMe MOAr0TOBKHU, 0e3
OTJINYHO
OLIMOOK.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IPOrPaMMe TIOArOTOBKH.
OueHb XOPOLLIO
Jomy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OLIMOOK.

YpoBeHb 3HaHW B 06beMe, COOTBETCTBYIOLEM TIPOTrPaMMe TO/TOTOBKH.

XOpOILO

ITomy1iieHo HeCKOIbKO HerpyObIX ONHUO0K.

MMHUMAaBHO IOy CTUMBIN YPOBEHb 3HaHUH. J]OTyIIIeHO MHOTO HEeTpyObIX
YJOB/IETBOPUTE/IEHO ¥ yP flonym 24

OHINOOK.

YpoBeHb 3HAHUI HIKe MUHUMa/IbHBIX TpeOoBaHui. VIMenn MecTo rpy0Obie
Hey/IOBJIETBOPUTETEHO

OLINOKH.

OTcyTCTBYE 3HAHWH TEOPeTUYeCKOro MaTeprasa. HeBO3MOXKHOCTD OL|eHUTD
TJI0XO0

TMMOJ/IHOTY 3HAHUI BC/1eACTBHE OTKaA3ad o6yqa}omeroc51 OT OTBeTa.

5.2. OncaHue MIKaJI OLeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMEe)XyTOUYHOH
arrecranyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIeTEHI[HI

Yposen
b
copmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
N/I0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMIIeT
eHIUH
(uHAMK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHus
KoMIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” » 3HaHWUM B
3HaHUI MuHUManeH | 3HaHUH B o6BeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMme, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHa’a. . JIOIyCTUMBI | COOTBETCTBY obneme, .
3HaHUM HIDKe i, 1o11eM 3HaHUH B
HeBo3MO>KHOCTB 1 ypoBeHb 0IIeM COOTBETCTB
MHHUMaJbHbIX . rporpamMmMe obneme,
3HaHWSA | OL|EHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
o TpeboBaHUI. MOATOTOBKH! TIpeBbILLIAOLIe
3HaHUN [Jony1eHo MO/rOTOBKU rporpaMme
Nmenu mecto . JonyieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MOJrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa Herpy0bIx HECKOJIbKO u. Ommbok
HecyIecTse
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa ormmboK
ormmnboK
OtcyTcTBHE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpomemMoHCTp
Vierpg | MAHAMATBHBIX CTaH/]apTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | MPOBaHHI BCe
= | ymeHuil. 3ajiad He OCHOBHbIe BCE BCE BCE OCHOBHBI®
HeB03MO>KHOCTb TIPOJIEMOHCTPUD | YMeHUsl. OCHOBHbIe OCHOBHbIe OCHOBHbIe yYMeHUSI.




YMEeHWUSL.
Perenst
YMEeHUSI.
YMeHUSI. BCE
Periens! Periens! Bce
Pewiensl Bce | OCHOBHBIE
TUIIOBbIE OCHOBHBIE
OCHOBHBIe 3aJauu C Pemiens! Bce
3aJauu C 3alauu C
OLIeHUTb Ha/IMuue 3aJaui. OT[ie/IbHBIM | OCHOBHbIE
. OBaHbI HerpybbIMU | Herpy6bIMU
yYMeHUH BbinonHeHs! | U 3a/aum.
OCHOBHBIE olIMOKaMH. | OIIMOKAMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinosHeHbl
yMeHus1. imermn | BeinosiHeHs! | BbinosiHeHbI
OTKasza B [IOJTHOM e€HHBIMU BCe 3a/laHusl, B
MecTo rpy6bie BCE BCe 33/laHUs
obyuarorierocsi ot obbeme, HO | HeJoueTaM | TMOJHOM
oIOKH 3a[,aHus, HO | B I10JIHOM
oTBera HEKOTOpbIe | U, obneme 6e3
He B obneme, HO
c BBINOJIHEH He/l0ueToB
TI0JTHOM HEKOTOphble
HefloueTaMu | bl BCe
obbeme c
3a/,aHus B
HeloueTaMu
M10JTHOM
obbeme
Nwmeetcs
OTcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX [pu pewenuun o TPUPOBaHbI TPHUPOBaHbI
bl HAbOp TPHPOBaHbI IIpomemoHcTp
HaBBIKOB. CTaHZ,APTHBIX 6a3oBble HaBBIKU
HaBBLIKOB 6a3oBble HpOBaH
HeB03MO>KHOCTb 3a/lay He HaBBIKU IIPA npu .
b0 ¢ HaBBIKY TIPH TBOPYeCKUH
OLIeHUTDb Ha/IMuKe | MPOJEeMOHCTPUD pelLleHnn pelLleHur
HaBbiku pelLieHus pelleHnn MOJXO0[, K
HaBBIKOB oBaHbI 6a30BbIe CTaHZAPTHBI HecTaH/apT
CTaHJapTHBI CTaH/APTHBI peLleHuI0
BC/Ie[ICTBUE HaBbIKU. VMerm X 3afia4 C HBIX 33/ja4
X 3a71au ¢ X 3azay 6e3 HecTaH/lapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM owmboK 1 X 33jau
00yuaroIerocs OT | OMMOKK u omboK 1
u HeJIoueToB
oTBeTa HejloueTaMu He/loueToB
HejioueTaMu
IIIkana OLl€CHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAIlUHA
Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce xommeTeHIMM (YacTM KOMIIETeHLMM), Ha (OpPMUpOBaHME KOTODbIX HarlpaB/jeHa
JUCLIMIUIAHA, COpMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJEeMOHCTPHPOBAHbI
3HaHWs, YMeHHUs, BJaJeHHUsT 10 COOTBETCTBYIOILMM KOMIIETEHL[UsIM Ha YpOBHE BbIlIe
IIpeJlyCMOTPEHHOIr'0 IIPOrpaMMoi
OT/INYHO Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
IUCLMIUIMHA, CYOPMHUPOBAHBI HA YPOBHE HE HIDKE «OTTUYHO».
3AUTEHO O0uYeHb XOPOIIIo Bce xommeTeHIMHM (YacTd KOMIleTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
[IUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
XO0pOo1110 Bce KommereHIM (YacTW KOMITETeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
[IUCLIMIUIMHA, CHOPMHUPOBaHBI HA YPOBHE He HIDKE «XOPOLIO».
yjaoB/ieTBOpUTeNnb | Bce kommereHImy (W4acTH KOMIIETeHL[MH), Ha (OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [MUCLIUIUIMHA, C)OPMHUPOBAHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEILHO»
HeyjoBieTBopuTe | XOTs ObI OZHA KOMITeTeHI Vsl CQOpMHPOBaHa Ha YPOBHE «HEY/I0BJIeTBOPUTEILHOY.
JILHO
He 3a4TeHO
IJI0X0 Xots 6bI 0JJHa KOMITETeHLUsI CHOPMHUPOBaHA Ha YPOBHE «ITJIOX0O»

5.3 Tunorbie KOHTPOJ/IbHBIE 3dadHHUA HW/IH HHbIE€ MaTepHd/Ibl, Heoﬁxonanle AJIsA OLl€éHKH
pPe3y/ibTdTOB 06y'~[EHl/lﬂ Ha l'lpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIléHUBAHUA:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-1

I cemecTp

1. TokakTe HepaBeHCTBO bepHysuiu [/ BceX HaTypabHbIX N

2. OrpaHuyeHHbIe U HEOTPAaHUUEHHbIE MHOXKeCTBa. [I[puBeuTe MpUMepHI.

3. OnpejeneHre TOUHOW BepXHel ¥ TOUHOMN HWKHel rpaHeid. [IpuBeuTe IpUMepHI.

4. CriocobbI 3aiaHusi YMCI0BOM TOC/Ie/10BaTe/IbHOCTHU. [IprBeauTe rpUMephl.

5. BeckoHe4yHO MaJible TIOC/Ie/[0BAaTe/ILHOCTH U UX CBOMCTBA. CpaBHeHHe OeCKOHeUHO MaslbIX.
6.. BeckoHeuHO 0oJIbIIIME TOC/IEAOBATETBHOCTH U MX CBOMCTBA. [11Kasa 6eCKOHEUHO OOJTBIINX.
7. YacTuuHbIe Tpe/iesibl 10c/iefiloBaTeTbHOCTH. BepxHue U HKHUe Tpeiesibl 110C/1e[j0BaTe/TbHOCTH U
HX CBOMCTBA.

8. [Ipenen pyukuuu. OnpeiesieHre Ha si3bIKe «3TCUIOH-/eibTa» (1o Koilin) 1 Ha si3bike
nocienoBarenpbHOCTeM (10 ['eiiHe). [IpuMepsl JoKa3aTe/nbCTBa MO ONpe/ie/IeHUT0.

9. ApudmeTrueckue cBoICTBa rnpesena GyHKIMU U lepexo K rpefie/ly B HepaBeHCTBax.

10. OpgHocTOpOHHMeE TIpefienibl. bBecKoHeuHble rpejelibl.

11. CpaBHeHue 6ecKkOHeUHO Masbix pyHKUWH. [TprMeps! MpUMeHeHH s SKBUBaIeHTHBIX O@CKOHEUHO
MarbIX.

12. HenpepwiBHOCTb pyHKIMU. OmipesiesieHre U IPUMepBI.

13. Touku pa3pbiBa ¥ UX K/aCCU(pUKaLKSI.

14. Onpenenenue auddepeHpyeMocTy GyHKLMM B Touke. [TuddepeHiirian u ero reoMeTpuyecKuii
CMBIC/T

15. ColicTBa IpOM3BOJHBIX (ITPOM3BO/{HAsI CYMMBI, pa3HOCTH, TIPOM3BE/IeHUs], UaCTHOTO).

IT cemecTp

1. [atiTe omnpefiesieHHe BBIMYK/bIX (BOTHYTHIX) (DYHKLWNA. Y C/IOBUS BBIMTYKIOCTH (BOTHYTOCTH)
byHKLIMM.

2. ®opmysa Teitnopa c ocTaTOuHbIM WieHOM B (popme ITeaHo.

3. ®opmysia Teitniopa c ocTaTOUHbIM UieHOM B (popMe Jlarpanka v Koru.

4. TTpaBwio JlonuTansi packpbiThs HeonpeaeaéHHoCTH 0 / 0

5. ITpaBuno JlonuTass pacKpeITUSL HeONpeeTéHHOCTH 00/00,

6. ®opmysia HetoToHa — JlebHUIIA.

7. HecobcTBeHHBbIe HHTerpasbl. VX CBOMCTBA.

8. Ipu3Haky cpaBHEHUsI HECOOCTBEHHBIX UHTETPA/IOB OT 3HAKOHEOTPHUILATeTbHBIX (hYHKIIHH.

9. AGconoTHas ¥ YCJIOBHAsi CXOIMMOCTb HecobcTBeHHOTo uHTerpana. [Ipusnak Abesns u upuxiie
CXO/IUMOCTH HeCOOCTBEHHBIX UHTETPaJIOB.

10. Cs13p MeXX/ly IOBTOPHBIMU U JBOMHBIMU NIpe/ie/IaMU.

I1I cemecTp

1. Ilpou3BojHbIe BBICIIUX NTOPSAKOB.

2. HerHBapHaHTHOCTb (POPMbI BTOPOTro AuddepeHIraia

3. CBOMCTBO acCOLMAaTHBHOCTU CXOZSALIErocs psja.

4. CBOWCTBO 1MepeCcTaHOBOYHOCTH YIeHOB aDCOJTIOTHO cxopsierocs psizia. Teopema Pumana.

5. YMHoxeHue psifoB. Teopema MepreHca u Teopema Kol /11 yMHOXKeHHS PS0B

6. beckoHeuHble TTPOU3Be/IeHUsI U UX CBOMCTBA.

7. DyHKUMOHA/IbHBIE [10C/1e[,0BaTe/IbHOCTH. JJoCcTaTOUHbIe YC/I0BUSI pABHOMEPHOU CXOLUMOCTH
(yHKL[MOHA/IbHOW TT0C/IeZl0BaTe/TbHOCTH.

8. Kputepuii paBHOMEpHOM CXOJAUMOCTH (PYHKLIMOHATIBHOM MOC/Ie/]0BaTeIbHOCTH.



9. INpu3Hak BeiiepiTpacce paBHOMEPHOM CXOAUMOCTU (PYHKI[MOHAIBHOTO psifia. [Ipumepsl.
10. Tpu3Haku Abens v [Jupuxyie paBHOMePHOM CXOJUMOCTH (DYHKIIMOHA/ILHOTO Psi/ia.
11. IIpesenbHbBIM TIepexo/, NPY PABHOMEPHOW CXOAUMOCTH (DYHKLIMOHABHBIX [10C/Ie0BaTe/IbHOCTEN U
PSIZIOB HEMNPephIBHBIX (DYHKIIUM.
12. Ipu3Hak [IuHM paBHOMEPHON CXOJUMOCTH.
13. PaBHOMepHasi CXOAUMOCTb Y UHTETPUPOBaHHUE.
14. PaBHOMepHasi CXOAUMOCTb U JuddepeHIIMpOBaHUe.
15. Crenennblie psiibl. TeopeMa 06 06/1aCTH CXOAMMOCTH CTEITIEHHOTO Psi/ia.
16. ®opmya Kowmm-Apnamapa.
17. CBolicTBa CyMMBbI CTETIEHHOTO psiZia BHYTPU MUHTEPBaia CXOAUMOCTH.
18. Pasznoxxenne ¢pyHKIUM B cTenieHHOH psifi. Heobxoimmoe ycioBre pas3ioKeHusl.
IV cemectp
1. CobcTBeHHBIe MHTeTpasibl, 3aBUCSIIME OT TlapaMeTpa. TeopeMa 0 HepephIBHOCTH UHTETpaJia,
3aBUCALEro OT rapamMeTpa.
2. Teopema 006 UHTErpUPYEMOCTH COOCTBEHHOTO MHTETPasIa, 3aBUCSIIEr0 OT rapaMeTpa.
3. Teopema o guddepeHIpyeMocTr COOCTBEHHOTO MHTeTPasia, 3aBUCAIIEr0 OT IapaMeTpa.
4. Teopema o auddepeHLIPyeMOCTH COOCTBEHHOTO UHTerpasa, 3aBUCSILET0 OT TTapaMeTpa, C
repeMeHHBIMU Ipefie/laMy UHTerPUPOBaHMUS.
5. Bara-dyHKius U ee cBOiCTBA (CUMMeTpHSs, pOpMyJia IOHWKEHUST).
6. bata-pyHkims u ee cBoiicTBa (hopMysia SKBUBA/IEHTHOTO TIpe/iCTaBaeHUs], (hopMyia JOTIOTHEeHus).
7. 'amma-¢hyHKLMS U ee cBoWCTBa (auddepeHLIMpyeMOoCTh, pOpMysia OHMKEHUST).
8. l'amma-¢dyHKIM U ee cBoiicTBa (rpaduk ['-dyHkimy, cBs3b B- u I'-dpyHkuuii, popmyna
JIOTIO/THEeHNsT)
9. Mepa ’Kop/iaHa Ha TJIOCKOCTU: OIpe/ie/ieHre U OCHOBHbIE CBOMCTBA.
10. IIpumepsI U3MepHUMBbIX U HEU3MEePUMBIX 110 JKop/laHy MHOXKECTB.

Kputepuu oneHnBaHus (0LleHOYHOEe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OreHka Kputepru orjeHUBaHUS

MIPEeBOCXOHO YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOTOTOBKH.

YpoBeHb 3HaHWH B 06bEMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3

OT/IMYHO
OLIMOOK.

YpoBeHb 3HaHW B 06beMe, COOTBETCTBYIOLEM TIPOTrPaMMe O/ OTOBKH.

OueHb XOpOLLO
Jormy1ieHo HeCKOJIbKO HeCyIleCTBeHHBIX OLIMOOK.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLL[EM TIPOrPAMMe TIOATOTOBKH.

XOPpOLIIO0
Iormy1iieHo HeCKObKO HerpyObIX OIMOOK.

MuHMMaTBHO JOMYCTUMBIN YPOBeHb 3HaHUMA. [I0MyIeHO MHOTO HerpyObIx

IOB/IETBOPUTE/ILHO
y P OLLIMOKH.

Hey/IOB/IETBOPUTE/IBHO Y POBeHb 3HAaHWH HI)Ke MUHMMAJIbHBIX TpeboBaHui. Vimenu MecTo rpy0Obie




OueHka Kpurtepuu oLieHUBaHUs

OLIIMOKM.

OTcyTCTBUe 3HaHUI TeopeTUUeCcKOro Mareprana. HeBo3MOXKHOCTb OL|eHUTh
T/I0XO0 .
TOJTHOTY 3HAHWH BCJIE/ICTBHE OTKAa3a 00yJaroIerocsi OT OTBeTa.

5.3.2 TunoBble 3ajaHusA (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu OITK-1

1 cemecTp:

Ha OINeHKY «YVI0BIeTEODHTEIhLHOD.

— - n®+41 n3
1. Hafigure mpeaen 9ucIoB0M MOCTIEI0BATETEHOCTH X,y = (— 1)
"neé —

2. Hatita opegen
(22 +5)(xz — 1)

lim :
T 1+ 427 |
_ in 2
a Haiit To9KH pazphiEa GYHKIHH H YCTAHOBHTE HX pox f(x) = ——
4, Haitmure y1% (x) _ ecmm y(x) = In(4x + 5).
Ha onenky «xopoimos:
2"41
L Hoka#uTte, 9T0 NOCIELOBATENEHOCTE X, = Ti(_z)n PacxoaHICa.
—1)"
n' Y bs, i}
2. Joka#mTe, 9T0 NOCISI0EATENEHOCTE ABTAETCA HEOTPAHHIEHHOM.
ar P =
3. Haiigure v'(x) m1a dvHKIHEN, 2aJaHHOH MapaMeTpHIECKH:
x(t) = cost,v(t) = sint.
oo (-1)"n )
5. Jlas nocaejpoBares]bHOCTH gy HAHHTE MHOMECTBO YaACTHTHbIX
n -+ Y 11

Npejeaon,

6. Haiigure lim (vn +4 — v'n— 4).

| [ e &

Ha OOeHKY «OTTHTHO .



. sinr —x
8. Haiiaore lim ——.
r—0 ;}"5

9. “III:{‘,‘L{‘.‘IIE'['(‘ NopANoOK DecKo HeUHo Madnoi (PYHKIIHH _f(i] = .t'.‘ijll.!';s npH
xr =0,

. A+ +x -1
10. Hafitn mpegen lim ————
=0 ln(cosx)

11. ,I[DK.BEE.TB, UTO NOCICIOBATSIIBHOCTE PACKOIHTCA
2'.‘-—1 _(_3).'.‘

Xy =
27 +3™

Ha onenky «IpeBoCcIoTHO»:
12, Hafigmre v"(x) ona GVHKIHH, 3a7aHH0H DapaMeTpPHIeCKH:
x(t)=t*+6t—1,v(t) =2t 1.

13. Hafigure v"(x) ana dyHKOHH, 3aJaHHOH HEABHO YpaBHEHHEM:
yi-3yi+y+6=0.
14. Hcnomsaya dopmymy JleHbmmma, mafiaure v*°%(1) ana dymxmm y = x? ln x.

15. Hecnepyiite dyvurmmo v = x|x| Ha guddepermipyeMocTs.

2 cemecTp:

Ha OHNeHKY «YVIOBIeTEODHTEILHOD

1. Paznosswre dvHEINRO Vv = ?1“ no opmyae Makropera 1o o(x").

(Ve-1)% dx

3. Hafinure 9acTHEIE npmi:ancmmle dbvEEmEE z = 4x°y? + 3x + 5v° — L
1

2. Hatitu marerpan: |

ax
4. CxommTca 16 HecoDCTEEHHBIH HHTETPal _[ T 7 B coydae cxoQHMOCTH HARTH £T0
) — X

JHAYMCHHE.

Ha onenky «xopoimo»:
1. Paznosmnre mo gopmyne Teiinopa pvesmmo v = e
o((x — 1)").
2. Haiitu marerpan: [(2x — 1) cos x dx.

Hafita mHTETpAN J"L
0 (x2+130x+27

2¢-2 B OKPECTHOCTH TOUKH Xy = 1 70

: 5 z = 53
4. Hafiure — 75, A1 Z = Xsin (2y +1).

Ha OHNeHKY «OTJTHTHOM .
0, ecnu X — palMoHANBHOE YHCIO,

1. HokaxwuTe. 9To GVHEIHA ¥V =
A by y 1, ecay ¥ — MppalHoOHANBHOE YHCI0,



He HHTerpHpyeMa Ha oTpeske [0; 1].
2 Haiiti rpaguent dyvaxmn z = In (3x* 4 5y?) B Touxe (2:3).

[el=tog

3. Hatita mrTerpar: [ mdx.
4.

i sin 271
Haiipure npoiinoil npegen  lim —J.
—0,y—=0 Ty

Ha oneHky «mpeBoCcIogHO

. ~ too posx
1. Hccaeayiite HETerpat Ha abCcoOTIOTHYEO CXOJHMOCTE | d

1 x2
2. |

H}'l.ﬁl.'['lr!’l‘(‘! MapaMeTp a, IpH KOTODPOM (l}}-'E]E{ILHEI

LV 2yt £ O
a, 24+ =0.

HETIPEPEIBHAT
. ] It
3. Haiipwure nosropumnii npegen lim llmﬁ.
=0 y—0 1 + iy
4, Haiiaure npoussoanyio dynkunu f(z,y) = 322 4+ 5y no nanpasiaenuio

BekTOpa [ = {—7'5: 713} B rouke (1; 1).

3 cemecTp

Ha oueHKy «yJOB/IeTBOPUTE/TbHO»
Buner 1
1. Haiitn du{r._ -y]. s/ IAHHOH HesIBHO VPABHEHHEM
Ju
r+yt+u=e.

2, Pasnosare no dhoparyae MagaopeHa 10 BTOPOTo HOPREIKD BRAKOTHTEALHO oy HKIID
fla,y) = e"siny & oxpecranocrn Toukn (0; 0).
: - ' 2 2
3. Heeneaviite oyvaknno v =3+ 2 —y — r° 4+ Ty — ¥~ Ha IKCTPEMYM.
OO
L Hecaeayiite psn na cxoanvocts sin%.
n=1
o0
5. Haltanre paganye exoiuyocTi CTeneHHoro paia »
n=1

rl’l
nyn’




buaer 2

L. Haitwre du(z,y). sajgannoil Hessio vpasHennes:

T+y+u

[= = €1.

l)Ei'i'][J}I{H'I'E" 110 ([)[J])."\]ﬁ.'.'][‘ _\.lEiI{.'][J]}E‘HEi A0 BETOPROIG ITOPRHIKa BRAIOTHT I LHO I:t)_\'HI{I]HI(]
flz ,y?l gueed

3. Mecaeayiite dovuknmo uw = 2 + J:y —I—y — 122 — 3y ua axcTpevyM.

4, Mecaeaviite psan gHa cxXoIHMOCTh Z In(1+ —==).
— xf’_
n=
0. Haiimre pajanve exoanyocT cTenenioro pajia Z ﬂiﬂ.

Ha o1eHKy «xopo1o»

buner 1
1. Haittn dgu{x, y]. SaaHHOl HEesIBHO VPABHEHIEM:

r+y+u=e"
2. Pasiaozarre no dhopayie Teiiiopa 10 BTOPOro HOpsiKa B HOTHTEIBHO (hy HEKILHO
flz,y) =+ y e okpecrnocrn toukn (2; 2),

S Heeaeaviire ovHKIHIO Ha 9KCTPeMyM
)
u=zl+y +(z+ 172 —ay -+

(2n+1)!
4 Hecaeayiire paia ga cxoanMo0cTh Z ﬁ

. )" (z+2)"
4 W W AT E—L‘]_
5. Haiimre mETepBal CXOOuMOCTH CTeIeHHOND P8 § AT

'ﬂ._

Bunner 2

1. Haiianre dzu(r,y]. SA1AHHON HEABHO VPABHEHIEM:

T4+y+u

[ = e1.

2. Pasiozure no dopyyae Teiopa g okpecrnoctn touasn (03 2) 10 gerseproro nopsika
B OMHTeAbHo (pyakmo f(z,y) = <

y
. Hecnenviite oy HKIHIO HA 3KCTPEMY M

3 &
u=8—6x+4y —2z — 2> —y> — 2.
> 3 3y T
e irer e nf n+2
4. Hecaeayiire pai ga exoanyocThb 213 (‘3‘n+3} .
n=

=]
SR TR . S : . Z(—U"EI‘—U"
3. H.:'lIL]Hl[" HHTCPEAT CXOAHMOCTH CTeHNCHHOrS PpEila I I T
n=

Ha oneHKy «0T/INYHO»



Buaer 1.

Hccnenyiite pan  Ha CXOOMMOCTE:

< nln(l+ n?)

n.gl vn.3+3f_1-l—2'

2. “.])[‘[JrJ])Ei'i[JlﬁEi'l'I: Vpapoenne K NOJAMPHBIM KOOPAHHATANM, [IoJdarasl r = 1rcosy, Yy = 7 sin o

J*u N Py —0
dr? = oyr

3. Haiirre mamvensimee 1 panGoasmee suadenns Gyaxnnn o = (z — 6)7 + (y + 8)? ua
vnozkectee 2 4+ y? < 25,

4 Pasnosare s pag @ypee dyoknno y = [z) ma orpeske [—m; m]. Hapueyiite cyay psja
Py pne,

5. Haimre ofiacrs exomyoctn 1 obiacts abeoioTHol exo ot (hyEEITHOHAILHOTO

pea
O

(5 — z2).

n=1

Baner 1.

Hecnenyiite pan  Ha CXOOMMOCTE:

sinn

)

2. ll])[‘[Jf-J])Ei'é_\'I”l'l'[‘ ViapHeHHe, TPHHEEMAS W 0 U 50 HOBRIC HOSABHCHMBIC TICDEMOHH B!

a2z az\°

=14 —
Ox ity M oy

JU=TF, v =1+ z

3. Hadianre yesoBHBIE SKCTPeMyMbL (DY HKIHN ¥ = ZY 4 Y2 NPH 33/ TdaHHBIX YPABHEHHAX CB3H
y+z=22"+y? =2y >0,

L

o0
1 Hecaeaviite Ha paBHOMEPHY IO CXOTHMOCTE Pijl | sin pry

n=1

In (1 - v%) Ha MHOKECTEE
0=z < +oo.

5. Pasnosknre chyuginmo y = (1—22) 732 & paa Makaopena u mail inre paunve o1y 9eHioro
PHIA,

Ha o11eHKy «npeBOCX0/AHO»



Buner

L. Hecaeayiite na sgcrpesiyy genpepoisio andpepennnpyesvio pyvokmmo v = ul(x, ).
SATAHE Y HesSBHO VOTOBHMI!

9
4yt +u—dr — 6y —4du+8, u =2,
2. HpeobpasyiiTe vpasnenne. IPHEAMAST U 0 U 34 HOBBIE HeSaBHCHMBIE TTEPEMEHHEBIE;

0%z 5 9%z 9?2z
52 Oxdy N Ay

=0u=z+z,v=y+ =z

3. Paznozure g paa Oypee y = arcsinsin .
.
ar T -
4, MecaeavitTe ga paBHOMEPHYE) CXOIHMOCTE D3 n%smn% na vnozkecteax Ep = (0; 1)
n=1
u Fy = (0; 4+00).
5. Pasnoacnre dwnkmo y = rln(z + vVa? + 2) g paa Makaopesa n gaiianre paanye noay-
TEHHOD G sl T8,

4 cemecTp
Ha OLeHKY «Y/J0B/IeTBOPUTE/IbHO»

bBuaner 1.

L. Boraueawre pusosanneiinstii unrerpan I pona [(2z + y)ds, vae Ty = 2z,
1<z <4 g
2. Buiunenanre kpusosauneinoidi unrerpan I poya gydx + 3zdy + 22dz, e

r=x 4?1,

L:

z =3

Kpusas L opuenruposaia HOJ0AKUTCALHO OTHOCHTeALHO ocn Oz,

3. Ipumenns reopemy Dayeca-Ocrporpasckoro, sprancante unrerpan [ fg r3dydz+
v dzdr+22drdy, rae S — Breninsis cropoua nosepxuocru rerpasipa r+y+2 < 3,
r>0 y>0 22>0.

4. Halipure 100K BEKTOPHOLO 1O A =zi— (r + Qy)? - y? qepes
HOJHYIO HoBepxXnocts S, orpanndennyio 22 +y> =1, 2=0, 2+ 2y+32=6. n
OPHEHTUPOBAHHYIO BHELIHUM BEKTOPOM HOPMAJIH.

Ha o11eHKy «xopo1uo»

busaer 2.

1. Botuncanre kpusoaunelinoil unrerpan 1T poia Lfydx + 22dy. tue L: oy =
3r — 1, upoberacmas B HALDPABICHUN BOZpacTaluy tapamerpa = or 1 o 2.

2. Mpumenus Gopuyny Tpuna, soiaucianre Kpusoanneinbii unrerpa
g(Iy + x4+ y)dr + (zy +  — y)dy no samknyroi kpusoil T' @ 22 + 92 = 1,
HpoberacMoll Tak, 410 ee BHYTPCHHOCTL OCTACTC CICB,

3. Boraucauwre nosepxnocrunii nnrerpan I popa [ fo(z +y + 2)ds, rpe S -
qacTh W0CKoeTn T+ 2y + 42 = 4, sepeasenas verosusvn > 0.y >0, 2 > 0.

4. TIposepbre HOTeHIRAILIOCTL 10 @ = y_i} + I? + ek u Hafl e ero
HOTEH AL

Ha o11eHKy «0T/IHYHO»



buaer 3.

“+oo
. P
. VIRV Terpal X, Bh JIHTE Terpad) SIMTT Jo,
1. Henoon IVH HHTEeT padl Aupuxie, BRMHCIHTE HHTET il T

. Breruceanrs unrerpa f]"fv,#drdydr:. e
2t
CG={2+y*+22 <R 2> 22 +42}.

3. Berneantes KxpuBonHelinslil HHTEr P fl.:cyr: ds no npocrpancreenaoi kpusoit ') rae T
HETEEPTH OKPYAHOCTH 22 + y'3 +22=a? = Y. PACHIOMKEHHAN B IEPBOM OKTAHTE,

L dokasknre, aro unrerpat [{a) = ] Jm% CNOJIHTCS PABHOMEPHD HA MHOMKECTBE
= [3; +00).

5. Brrmueanre nosepxHoOCTHRIL HHTe pa f ﬁj ryzdS, rne 5 uacte napaboionia
z =1+ yg. BhIIeAeMAan yeaosaesm z < 1,

E

Ha o1ieHKy «IIpeB0oCX0/{HO»

Buner 4.

1. C novoneio andypepeHInpoBaAHI 10 TAPAMETPY, BRMHCAHTE HHTEI A

1
/'ructg,nr
T
, ry 1 —x*
2. Brrneants nnrerpad fflj}q e dr dy dz, r

G={l<zr<2 l<z+y<3 l<z+y+z<5}

3. Memo . I o T e ey ‘Ed_. .LQE, ,.25., e T .

3. Henoansya dopuyay Crokea, BRacants wnrerpan [ y~de + z°dy + x°dz, rae rpa
Huna Tpeyvroaninka ¢ sepmmaavin B rouxax (a3 0; 0), (0; a; 0). (0; 0; a). opuentnposanmas
HoA0ACH Te L RO oTHoCH e bHo Bektopa {07 1; 0},

L Heeaeposare nurerpan I{a) = [ $5= #a paBHOMEPHYIO CXOMOCTE HA MHOMKECTEE
E = (1; +o0).

- drd
5. Heeaenopare ma cxotmvocrs narerpat [ [, ————

et T G = {z?+4° > 4}.

5.3.3 TunoBble 3ajaHus (OL[eHOYHOE CPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
kKommneTeHimu [TK-1

1 cemecTp
1 [lo gaHHOMY HATYVPAJLHOMY YVPaABHEHHIO 3a1aTh KPUBYIO B JleKap-
TOBBIX HAH IMOJVIAPHBIX RKOOPDIHHAaTAX:

1) R=a; 2)R=3s; 3) R=s"+1; 4) s=R*;
5 RP+(s—1)2=1; 6) R+ (s—1)2=4; 7)9R* +s" =

. HaiiTn HaTYpalbHVID napaMeTpH3alnio 6UHIMOB0N ALHLL
r=acost, y=asint, z =Dt

2 cemecTp



1.  MaTepuaibHada ToOYKa MojJ deificTBHEM CHJIbI TAHECTH IBHAETCH M0
UHEI0H I

r=alp+sing), y=a(l-cosp), |p|<n
(HawalbHaA CKOpPOCTL paBHa HYJIO, TpeHue oTcyTeTByet). [lokasaThb,

HTO neprod KoaedaHuil TOUKM HEe 2aBHCHT OT ee HAYAJALHOro MOJoHeHHA.
HafiTn atot nepHom.

2. Haiigure naomans buryper, orpannues ol KpuBsiMu: § = &2, y = = + 2.
3. Haiiawure panny kpusoii y = %v‘:r:"’. 0<x<1

4. Haiigure nnonmajib 0JlHOTO JENecTKa JeMHUCKaThl Bepuaynnn: p = 4/cos 2y

5. Touwa M aeuserca no npamoil na HavansHoro (f = 0) nonose-
HUA () ¢ HAYAABHOH CROPOCTRIO vy, YCKOpeHHe TOUKH MeHAeTCHA 10 3ako-
HY a = —2vgwsinwt, t = 0. Haiiti pacctoanme ot Tousn M go tousun O
B MOMEHT ¢ = 27 /w W NyThb, NpoiIeHHLIH TOUKOI K 3TOMY MOMEHTY.

6. Marepuaibnas Touka [ABHrajachk PaBHOMEPHO M NPAMOJHHEHO,
HMeAa KHHeTHYeckyio suepruio W, B Moment speMenu fy Ha Hee Haudana
nedCTROBATE NMOCTOAHHAA MO BEJIMYMHE W HanpapieHuio cuaa F, nepnen-
OUKVIAPHAA B MOMEHT f; HanpaBIeHHio cKRopocTH ToukH. Kakoii nyTh
NpoiigeT TOYKA 38 TO BPeMA, B TEUEHHE KOTOPOrD ee KHHEeTHYeCKan 3Hep-
rua yvasoutea I’

7. HaiiTh craTnueckne MomeHThl M, u M, kpuBo#H

1) wfa+yf/b=1, 220, y=0; 2)2°+y°=d* y=0;
3Nyl =2 0<2<2; 4) 9y —p*=2px, x<0;

¢ HaiiTH KoopOMHATEI To W Yo LEHTpa Mace KpHBO:

1) = Rcosy, y = Rsiny, |p| € a € w

2) 2?3 +y*P =a*3, 220, y20; 3)y=ach(z/a), [z| <H;
4) z=y*/4-(Iny)/2, 1 <y <2

3 cemecTp

1. Paznomuti B pag @ypoe pyvukunio f(r) Ha YKa3aHHOM NPOMERYTKE,
AJMHa poMesyTRa ABdfeTcd nepuogom (13-26).
A eyl
. flz)] =448, ao=id Ha untepsane (0,21).
0, <<
2. flx) = |z| na orpeare [-1;1].

y, =T < a <0,
. f={Em e

Ha HHTepBajle (—w.T).
b rcms p (=7, m)



4 cemecTp

1. Haiitu nentp Macc obonouku, ABAAIOMeic:
1) cepryeckuM NOACOM ¢ BhICOTOH h;
2) cerMeHTOM ¢ paguycoM ocHopaHua It u BhicoToii Rv/3/2, oTceuen-

HbIM OT l'IEI].JEIﬂD..’I[H*I,EI,EI BpaluleHHa  [OCKROCTERHD, nepned JHEYJIAPHOR
ero oCH.

2. HaiiTi UenTp Macc YacTH MOBEpXHOCTH UMAHHAPA, 3aKI0YeHHOI
Memny miockoetamMH z =0 u z = hy/R, y = 0, ecii UMAMHOp 3agaH
VpaBHeHHeM:

1] I_z +y'2 =R2; 2} IE;":}_Fy'.’;"H ke Ri,.-’l:‘-_

3. HaiiTi MoMEHT MHepIHH:

1) BoroBol NOBepXHOCTH UMJAMHApa ¢ paguycom R W Beicotoil b or-
HOCHTENLHO ero OCH;

2) GokoBOIl MOBEPXHOCTH KOHYca ¢ BhicoToil h M paauycoM OCHOBa-
HMA R OTHOCHTENBLHO €ro OCH;

3) cipeprl paguyea R OTHOCHTEALHO ee JHaMeTpa.

o i ¥ =3
4. Haiijnre norok sekrophoro nods —1> =zi —(x4+2y)j +yk uepes
noany o nogepxuocrs S, orpannuennyio 22 +y> =1,2=0,r+2y+32 =6, n

OPHERT HPOBAHHY IO BHCHIHUM BEKTODOM HODMAaJH.

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kputepuu orjeHUBaHUs
MPEBOCXO/JHO YMeHHe pelaTh 33/jauv TIOBBILIEHHOW C/I0KHOCTU
OT/INYHO YMeHue peliath 3aJjaui BBICOKOTO YPOBHS
OYeHb XOPOLIO YMeHHe peliaTh 33/jaud BHICOKOTO YPOBHSI C HE3HAUUTE/TbHBIMU 3aMeUaHUsIMU
XOpOILO YMeHHe pelath 3a/jaul 6a30BOro ypoBHS
YJIOB/IETBOPUTE/IEHO YMeHHe pelath 3a/jau 6a30BOro ypoOBHsI C He3HAYHUTeTbHBIMU 3aMeUaHUsIMA
HeyzioB/ieTBopUTe/ibHO  [Ipu pelieHun 3a71au 6a30BOT0 YPOBHS IOy CKaeT IpyOble OMMOKH
TIOXO HeT HaBBIKOB peliieHust 6a30BbIX 3a1au

6. YueO0HO-MeToNUYecKoe U HHPOPMAIMOHHOE o0ecreueHne JUCHUIIHHBI (MOY/1s1)



OcHOBHasi uTeparypa:

1. KyapsiBues JleB [ImutpreBud. Kypc MatemaThueckoro aHaausa : [yueb. gis ¢us.-mat. U UHXeHep.-
¢u3. cneransHoCTel By30B] : B 3 T. T. 1/ JI. [I. KyapsiBues. - 2-e u3g., iepepab. u gom. - M. : Briciias
mkona, 1988. - 712 c. : un. - ISBN 5-06-001290-5 (B mep.) : 1.60., 261 3k3.

2. Kyapsisues JleB [ImutpueBrd. Kypc MaTeMaTHUeCKOro aHaii3a : [yueb. a1 ¢hu3.-MaT. U UHXeHep.-
¢bu3. creranbHOCTel BYy30B] : B 3 T. T. 3. - 2-e u3f., mepepab. u Aot - M. : Bricias mkosa, 1989. - 351,
[1] c. : un. - ISBN 5-06-000444-9, 5-06-00151 : 0.95., 171 3K3.

3. Kynpsieues JleB [ImutpueBuu. Kypc MaTeMaTHueCKOro aHaiv3a : yue0. [y CTyJeHTOB Gu3.-MaT. U
WHKeHep.-pu3. CrieriuaabHOCTel By30B : B 3 T. - 137, 2-e, iepepab. u gom. - M. : Beicmias mkosma, 1988-.
Kypc maremaTtuueckoro aHanusa. T. 2. - 1988. - 575, [1] c. : un. - ISBN 5-06-000444-9, 5-06-00145 (T.2)
:1.40., 181 3K3.
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1. 3opuu Bragumup AHaTonbeBuu. MaTeMaTHueCKrii aHamu3 : yueb. AJisi CTy/IeHTOB MaT. U (u3.-Mar.
(ak. u crielianbHOCTelN BY30B. - 131, 5-e. - M. : U3a-Bo MIIHMO, 2007-. MaTemaTuueckuii aHanus . Y.
2.-M.,, 2007. - U3p. 5-e. - XIV, 794 c., 41 un. - ISBN 5-94057-057-7 (u. 2) : 397.00., 2 5k3.

2. 3opuu Biagumup AHaTtonbeBHY. MaTeMaTUuecKuii aHa/in3 : yue0. [jis CTy/IeHTOB MarT. U (h13.-MaT.
dak. u cieLaabHOCTel By30B. - 37, 5-e. - M. : 3g-Bo MIUHMO, 2007-. MaTematuueckuii aHanus. Y.
1.-M., 2007. - U3g. 5-e. - XVI, 664 c., 65 wn. - bubs.: 55 Ha3. - ISBN 5-94057-056-9 (u. 1) : 335.00., 2
9K3.

3. inbun B. A. OcHOBBI MaTeMaTHueCcKoro aHanu3sa : Yueb. s By3oB. U. II. OCHOBBI MaTeMaTHueCcKoro
aHaym3a: B 2-x u. Yacts II / Wneun B. A Ilo3HsK 3. I'. - 5-e u3g., crepeot. - Mocksa : PUSMATIINUT,
2022. - 464 c. - PekomeHj0BaHO MuHmcTepcTBOM 06pa3oBanust Poccuiickoii depepariuyl B KauecTse
yueOHHUKa /ISl CTy/IeHTOB (hU3UUYeCKUX CIIeI[UabHOCTeN U crieljuaibHOCTH "TIpuK/iasiHas MaTeMaTuka'. -
Knvra u3 komnekuyn ®U3MATIINT - Maremartuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

4. Kynpsues JleB [ImutpreBnd. KpaTkuii Kypc MaTeMaTUUeCKOTO aHa/IHM3a : Y4eOHUK /JIsi CTYZIeHTOB
By30B : [B 2 T.]. T. 1. luddepentranbHoe ¥ MHTerpaabHOe UCUUCIeHUs1 GYHKLMK OJHOM repeMeHHOM.
Psippl. - Bucarunac : Anbga, 1998. - 400 c. - ISBN 9986-582-50-4 (T. 1). - ISBN 9986-582-51-2 : 21.85,,
5 3K3.

5. Kyapsieues JleB [ImurpueBuu. KpaTKuii Kypc MaTeMaTUUeCKOTO aHa/k3a : yueOHUK [I/Is1 CTYZeHTOB
By30B : [B 2 T.]. T. 2. IuddepeHupasbHoe U UHTErpajbHOe UCUMCIeHUsT (DYHKLIMM MHOTUX ITepeMeHHbIX.
I'apmonuueckuii aHanu3. - Bucarunac : Anba, 1998. - 384 c. - ISBN 9986-582-52-0 (T. 2). - ISBN
9986-582-51-2 : 21.85., 5 3K3.

6. Koctpomuna Onbra CepreeBHa. TeopeTrueCckuii MUHUMYM J1Jis1 YCIIEIITHOTO OCBOEHUS TACLIATIIMHBI
«MaTteMaTHuecKuii aHanu3» : yuebHo-meTondeckoe rnocobue. U. 1. MuHUMaIbHO HeOOXO MBI
ypoBenb / O. C. KoctpomuHa, O. A. Ky3enkos ; HHI'Y um. H. U. JlobaueBckoro. - Huwkuuii HoBropog :
N3p-Bo HHT'Y, 2021. - 24 c. - TeKCT : 31eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=793981&idb=0.

7. Koctpomuna O. C. MMHMMa/TbHO HeOOXOIUMBIM YPOBEHb : YueOHO-MeToquueckoe rocooue. Y. 2.
MuHMMaIbHO He0OXOAMMBIN YPOBeHb : YueOHO-MeToquueckoe rocobue / Kocrpomuna O. C.,Ky3eHKoOB
O. A. - Hwkuuit Hoeropoa : HHI'Y um. H. 1. JIobaueBckoro, 2021. - 23 c. - PeKoMeH/I0BaHO
MeToanueckor komuccuert UMTMM pnst crygentoB HHI'Y, o6yuaroruxcs 1o HarpaB/ieHusM
nozarotroBku 01.03.01 «MaremaTuka», 01.03.02 «IIpuknasHas MaTemaTuka v uHpopmaruka», 01.03.03



«MexaHuKa U MaTeMaTHyeckoe MogenpoBaHue», 01.05.01 «dyHpameHTabHasi MaTeMaTHUKa U
MexaHuKa», 02.03.02 «®yHgameHTanbHasi MHGOpMaTHKa M UH(POPMaLMOHHbIe TexHonorun», 09.03.03
«[Ipuknagnas uHPopmaTtuka». - bubnrorp.: ZocTyHa B KapTouke KHUTH, Ha calite DBC JlaHb. - Kaura
u3 kouteki HHI'Y um. H. 1. JlobaueBckoro - MareMatuka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=783356&idb=0.

8. Ky3enkoB OJier AHaTo/sibeBUU. [uddepeHiiranbHoe ucuncieHve (PyHKIMH 0THOTO TTlepeMeHHOr 0.
Jlekiuu : yuebHoe rmocobue / O. A. Ky3enkos, E. A. Ps6osa ; HHI'Y um. H. U. JlobaueBckoro. -
Hwxuuit Hosropog, : 3a-8o HHI'Y, 2024. - 87 c. - TeKCT : 3/1eKTPOHHbI.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=892588&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUH C CO/IEPYKAHUEM IHCIUITUHBI):
He Tpebyercs

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOJY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrPaMMOM, OCHaIleHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IOUeHUs1 K ceTd "VHTepHer" W obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(OpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITIporpamma cocTtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noarotoBky/cneranbHOCTH 01.05.01 - dyHAameHTanbHble MaTeMaTUKa M MeXaHUKa.

Agstop(b1): MaxpoBa Enena HukonaeBHa, KaHAUAT HH3UKO-MaTeMaTUYeCKUX HayK.
3aBeayroumii kadeapoii: Kannuue Anekceit BsuecnaBoBuu, JOKTOp (p3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oz006peHa Ha 3ace/jlaHUM MeToAnuecKo Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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