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[MpuknaaHas HGOpPMaTHKa B 00/1aCTH TIPUHSTUS PelleHni

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunmza 51.0.23 TIpakTHKyM 10 MaTeMaTHUeCKOMY aHan3y OTHOCHUTCS K 00si3aTeTbHOW YacTu
obpasoBaresibHOM IPOrpaMMBI.

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

06WjeuHtceHepHble
3HAaHUs, Memoobl
Mamemamu4ecko20
aHanusa u
MOOenupos8aHus,
meopemuyecko2o u
3KCNepuMeHmManbHoR2
0 UCcnedoBaHus 8
npogeccuoHanbHoU
oesame/nbHOCMU;

¢usuku, ebruucaumenbHoll
MeXHUKU U
npo2pamMMmuposaHust
OIIK-1.2: [lemoHcmpupyem
YMeHue pewiamb
npogeccuoHanbHble
3a0ayu ¢ npumeHeHuem
ecmecmeeHHOHAyUHbIX U
06LyeUHIHCeHepHbIX

3HAHULl, Memooos
mamemamu4ecko2o aHanu3d u
MO00enuposaHus

OIIK-1.3: [lemoHcmpupyem
Haauyue Npakmu4ecKo2o
onbima

meopemuuecko2o u
3KCNepuMeHmManbHO20
uccnedoeaHust 066eKmos
npogeccuoHanbHoll
dessmeabHOCMU.

npobseMbl, aHajn02UYHble paHee
U3yUeHHbIM:
1. PpacKpbleamso
HeonpedeneHHOCMU U
eblyuCAAMb npeodesbl
nocnedosamenvHocmeti u
¢yHkyuti (c nomowbto
3ameuamenbHbIX Npedenos,
9K8UBA/IEHMHbIX OECKOHEUHO
manblx, npasuaa Jlonumans);
2. uccaedogamnb yHKYUIO

Ha HenpepbIBHOCMb U

ougcpepeHyupyemocmn;
3. ougpepeHyuposamsn
SI8HO U Hesi8HO

3a0aHHble yHKYuu;

4. Jucppepenyuposamsn
napamempuyecku 3a0aHHble
pyHryuu;

5. uccnedogamnb yHKYUIO C
NOMOWjbI0 NPOU3BOOHBIX U
cmpoumb epacpuku;

6. Haxoo0ums /0Ka1bHble U
2106a/1bHble SKCMpeMyMbl
GyHkyutl;

7. HAaxoO0umb  yCA08Hble
KCmpeMyMbl PyHKYUU;

8. packnaobleams pyHKYUU
no ¢opmyne Telinopa;

9. UHMezpuposamsn
¢yHxyuu;
10. npedcmasumb yHKYuUIO

8 8UOe cmeneHHO20 psda u psoa
Dypoe;

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA

KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM

(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)

OIIK-1: CnocobeH OIIK-1.1: lemoHcmpupyem OIIK-1.1: KonmponbHas

npumeHsmb 3HAHUe OCHO8 8bicluell Ymemb pewamb paboma 3quém:

icl:necmeeHHOHGy YHbL | yiamemamuku, mamemamuueckue 3a0ayu u KoHmposbHble

80NpoChbl




11. HAxXoo0umb O/NUHbL
Kpu8bIX, n1oujaou n10CcKux
¢ueyp, ob6sembl u

maccol mea, naowaou
nogepxHocmeti,

KOOpOUHAMb! YeHmpa macc.

OIIK-1.2:

3Hamb noHsmusa u
ymeepcoeHus,

OCHOBHble MemoObl U Npuembl
OuCyunaAuHbL

«Mamemamuueckuil aHanus»

OIIK-1.3:

Bnademb Haebikom 83simust
Npou3B0OHbIX, UCCAe008aMb HA
sKCmpemMym yHKyuu

00HOU U MHO2UX NepeMeHHbIX,
npumeHsimb onpeoeneHHbll
UHMezpan K peweHuo
2eomempuyecKux u pusuuecKux
3a0au, 8bibupamsb Haubosee
nooxodswjuti npuem uau memoo
0/151 peweHusl NpaKkmu4eckotl
3a0auu.

3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUTL/IUHBI

ouHas
O01ias Tpy/0eMKOCTBb, 3.e. 4
Yacos no yue0HOMY IJIaHY 144
B TOM UHC/Ie
ay/MTOPHBIE 3aHATHA (KOHTAKTHasA padoTa):
- 3aHATHS JIEKI[HOHHOT0 THIIA 0
- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThI) 128
- KCP 2
caMocTosTe/IbHaA padoTa 14
ITpomexyTouyHas arTecTanusa 0
3auér

3.2. CopepxaHve NUCHUIIVUHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKAa3aHuem OmMBeOeHHO020 HA HUX Koauuecmeda
akademMuyecKux uacoe u 8Uuobl yueOHbIx 3aHsamull)




HaumeHoBaHMe pa3[iesioB ¥ TeM JUCLMILUIUHBI Bcero B TOM UHC/Ie
(acen) KoHTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperio/jaBaTesem),
4ackl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHUHapCKOoro paGora
3aHaTHA TUMa o0yuarowerocs,
JIEKIIMOHHOTO | (TIpakThueckue | Bcero qachbl
THIA 3aHsATHs/nabopa
TOPHbIE
paboThI), Yacsl

o) 0 0 0 0

o) ® i) ® 0

0 0 0 0 0
Tema 1. Bregenue 4 4 4
Tema 2. BelijecTBeHHbIe UKcIa 6 6 6
Tema 3. Unc/ioBble 11oc/ie0BaTe/IbHOCTU 1 0 1
Tema 4. TIpesen GyHKIUU 11 10 10 1
Tema 5. HeripepbiBHbIe GyHKIMH 11 10 10 1
Tema 6. [Ipou3sBozHast pyHKLMH 11 10 10 1
Tema 7. OcHOBHbIe TeopeMbl 0 fAuddepeHIpyeMbIX QYHKLUAX U UX 14 12 1 9
TIPUJIOKEHHUST
Tema 8. HeonpesienleHHBIN UHTErpast 13 12 12 1
Tema 9. Onipe/ieNIeHHBIN UHTErPas 13 12 12 1
Tema 10. ITpunoxxeHust onpezie/IeHHOrO UHTerpasia 11 10 10 1
Tema 11. @yHKIUM MHOTUX NePeMeHHbIX U Mpefiesbl 11 10 10 1
Tema 12. HenpepriBHbIe (hyHKIIMH MHOTHX NepeMeHHbIX 9 8 8 1
Tema 13. TucddepeHupoBaHre GyHKLMHA MHOTHX MepeMeHHbIX 11 10 10 1
Tema 14. HesiBHO-3a/jaHHBIE (DyHKLIUN 7 6 6 1
Tema 15. DKCTpeMyMbl (YHKLIMH MHOIHX [1epeMeHHBIX 9 8 8 1
Tema 16. JIoKa/IbHBII U yCIOBHBIA 3KCTPEMYMbI (DYHKLIMIH MHOTHX 0 0
nepeMeHHbIX. Heob6XojuMble U JOCTaTOYHbIE YCIOBUS
Arrecranus 0
KCP 2 2
WTtoro 144 0 128 130 14

Cojiep>xaHue pa3/je/ioB U TeM AUCHUILUIUHBI

1 cemecTp:
1. Beegenue.

[IpenmeT MaTeMaTUueckoro aHanau3a. Ouepk UCTOPUU Pa3BUTUS MaTeMaTUUeCKOTo aHanu3a. MaTeMaTuueckast

CUMBOJIMKa, 0003HaueHusl.
2. BeljecTBeHHbIe UMc/a.

Uucnosas npsiMast. Uuci0Bble MHOXKeCTBA: IPOMEXYTKU, UHTePBasbl, 1y4d. OKpeCTHOCTh TOUKU. D/IeMeHTbI

T€OpUH MHOXECTB. OFpaHI/IT-IEHHBIe " HeOrpaHWYE€HHBbIE MHO>KE€CTBd, 'PAHW MHO>XE€CTBd. CyU_IECTBOBaHI/Ie

TOYHBIX rpaHef/i OrpaHUYEeHHBIX UM C/IOBbIX MHO>KECTB. CueTHbIe ¥ HeCUeTHbIe MHOXKeCcTBa. HecueTHOCTh

MHO>XeCTBa AeﬁCTBHTEHbelX qHrceJsI.




3.YucoBble MocieoBaTeTbHOCTH:

OnpesieneHure 4uCI0BOM NOC/Ief0BaTebHOCTH. CXOAUMOCTD U TIpeJiesl UMC/I0BOM M0C/Ie;0BaTe/IbHOCTH.
ITpumeps1. CBoMCTBA Mpe/ieioB M YKC/IOBBIX MOC/IeioBaTenbHOCTe. Teopema 0 eAMHCTBEHHOCTH TIpefiena,
TeopeMa 00 OrpaHHUYeHHOCTH CXOZSIIelCsl IT0C/Iel0BaTe/IbHOCTH, TIpe/ie/IbHbIN 1epexo/| B HepaBeHCTBaXx,
aprdMeTHIecKre IeHCTBHS CO CXOASAIIMMUCS TT0CTeA0BaTe/TbHOCTIMUA. BeCcKkoHeuHo Masble v 60/TbIHe
T0C/Ie/i0BaTeIbHOCTH, CBSA3b Mexy HUMU. CBolicTBa 6eCKOHEUHO MaslbIX rociefioBaresibHOCTeH. [1peaen
MOHOTOHHOM Toc/iefoBaTe/IbHOCTH. Uncro e. IIpUHLIMT B/I0)KEeHHBIX O0Tpe3KoB. [loAmoc/iejoBaTebHOCTH.
Teopema Bonbijano-Beiiepiitpacca. [1pesiesibHble TOUKY YXCIOBOTO MHOKeCTBA. BepXHuii U HUKHUI Tpejesibl
riocsiefioBaTesibHOCTA. Kputepuii Kommu cyijectBoBanusi nipeziesia. [1oiHOTa YMC/I0BOM MPSIMOIA.

4.TTpenen GyHKIUH.

DyHKIUU JeHCTBUTeNBHOTO NepeMeHHOro. O6/1acTh Orpe/iesieHNst, MHOXKeCTBO 3HaueHUH. Crioco6bl 3aiaHus
¢yukuuii. I'paduk ¢pyskumu. Onpezenenue rpefesna GpyHxkiuy B Touke 1o I'eitne u Ko, Teopema
9KBUBAJIEHTHOCTH OTIpefiesieHui. JIoka/mbHast OrpaHUueHHOCTh GYHKLUH, UMetolteli nipesien. CBoMCTBa
nipeziesioB ¢hyHKUuiA. [Ipesen cyneprnosuuyy QyHKLMU. beckoHeuHo Masible QyHKIMU U UX CPaBHEHMUe.
3ameuaresibHbIe TIpe/iesibl. PacKpbiTre HeomnpeeseHHOCTel. O000IeHre TOHSTHS Tpe/iesia: OAHOCTOPOHHHE
nipeiesibl, 6eCKOHeUHO GoJiblive YHKIMY, Tipesiesibl Ha beckoHeuHocT. Kputepuit Ko cyiiecTBoBaHUs
KOHEUHOT 0 TpeZiesia QyHKLIMH B TOUKe U Ha OeCKOHEYHOCTH.

5.HeripepbiBHbIe GYHKIUH:

CBoiicTBa HelpepbIBHLIX (YHKLMM. JIoKa/lbHas yCTOWYMBOCTD 3HaKa. Pas3muuuist onpe/jesieHNst HelpepbIBHOCTH
¢GbyHKUUY B TouKe. AprudMeTrUecKre eCTBUS HaZ, HeTllpephIBHBIMU (QYHKLMsIMA. HernpepbIBHOCTD
cyriepriosuiiuu ¢pyHKUMA. Knaccudukaius Touek paspbiBa GyHKIMU. HempepbIBHOCT (hDYHKIIMM HAa MHOXeCTBe.
HemnpepriBHOCTE 3/1eMeHTapHbIX (yHKLMIM. Teopema o MpomMe)XKyTouHbIX 3HaueHUsix. Teopema Beliepiirpacca
06 orpaHUYeHHOCTH

HerpepbsIBHOM (D)YHKLIMM Ha OTPe3Ke U JOCTHKEHUH TOUHBIX IpaHeil. Y CI0BUS HelIPePhIBHOCTH MOHOTOHHOM
¢yHKUUM Ha oTpe3Ke. TeopeMa 0 HelpepbIBHOCTH 00paTHOM QyHKIH.

6.ITpousBoHas GyHKLMU:

3agaun, IpPUBOJSILME K MOHSATHIO MPOM3BOgHON QyHKIMK. CpefiHsis 1 MTHOBEHHasi CKOPOCTb U3MeHeHHUsT
riporjecca. [TpousBosHas u guddepenuyan GyHKuM B Touke. AnddepeHipyeMocTs QyHKIUN.
I'eomMeTprUecKuii CMBIC/ TPOM3BOAHOMN U muddepeniiana. KacaTtenmpHas K rpaguky GyHKIUM B TOUKe.
CBolicTBa NMPOU3BOAHBIX U Auddepeniranos GpyHkiui. [Ipou3BoHas Cyneprio3uLiMy U 00paTHON HYHKIUH.
Tabsmua nponsBoaHbIX. JuddepeHupyeMocTs s/eMeHTapHbIX QyHKIWH. @yHKLIUM U KPUBbIe Ha TUIOCKOCTH,
3aJaHHbIe TapameTpudecku. [InddepenipoBanue QyHKINN, 3a/]JaHHBIX TApaMeTPUUECKH. Y paBHEHHs
KacaTe/JbHOM 1 HOpMaJlv K TJIOCKOW KPUBOM, 3aJjlaHHOM MapameTpuuecku. IHBapraHTHOCTL JOPMEBI TIEpPBOTO
mddepentmana. Ilpunoxkenus quddepeHuyrana K NprUOIMKeHHBIM BEIUUCIEHUSIM 3HAUeHUH (QYHKIUH.
[TpownsBogHble U AuddepeHIab BhICIINX NopsiiKoB. @opmyia JlelibHuia. HerHBapraHTHOCTH (DOPMBI
IuddepeHLanoB BbICIIEro NOpsKa.

7.0cHOBHBIe TeopeMbl 0 AuddepeHIUPYeMbIX HYHKLUHMSX U UX TIPUTOXKEHUS:

JlokanbHbIH 3KcTpeMyM ¢GyHKIMH. Teopema ®epma 0 He0OXOJUMOM YCIOBUH JIOKAJILHOTO SKCTPeMyMa.
Teopemnl Posins, Jlarpanka u Kot o cpegHem. @opmyJibl KOHeUHBIX TipupaitieHuii. @opmyna Teiinopa.
PasnuuHble rpeficTaBieHys: ocTaTouHoro wieHa (popmysbl Tetinopa. @opmyna Teitnopa /751 HEKOTOPBIX
3/ieMeHTapHbIX QyHKUWi. [IpaBrio JlonuTasns pacKpeITHS Heorpee/ieHHOCTe. Y C/IoBHe MOHOTOHHOCTH
¢yHKUuK. JlocTaTouyHble yCI0BUS JIOKaAbHOI0 S5KcTpeMyMa. HarnpasieHust BBIMYK/IOCTH, BOTHYTOCTH (DYHKLIWU.
Touku nepern6a. [ToctaTouHoe ycoBHe riepern6a. AcuMnToTsl ¢pyHKImH. OOIas cxeMa UCCeOBaHUS U
nocTpoeHusi rpaduKoB QyHKINH.

Haxoxxzenue rinobansHoro skcrpeMyMa GyHKIud. [IpubmikeHHbIe MeTO/b HAXO0K/I€HNsI KOPHEH YpaBHEHHIA.
Mertoz AeneHust OTpe3Ka MorosiaM, MeTOJ, XOpJl, MeTO/, KacaTe/IbHOM, OLleHKa MOTPeLIHOCTH.

2 cemecTp:

1.HeonpefjenieHHBINA UHTErpast:

ITepBoOoOpa3Hast U Heompe/jesieHHbIN HTerpan. OCHOBHBIE CBOWCTBA MHTerpasna. Tabnuia uarterpanos. Meroz,
3aMeHbl IepeMeHHOI B HeolpeZie/leHHOM UHTerpase. ViHTerpupoBaHue 1o yacTtsiM. ParjrioHanbHble U



IpobHopalroHanbHbIe GYHKLUH. Pa3no)keHre PaBU/IbHON IPOOHO-PALMOHANTBHON (QYHKLUA B CYMMY
MPOCTEeUIITNX

npobeii. IHTerpupoBaHue NpocTerimx Apobeit. MeTos HeorpeieneHHbIX K03 duLreHToB. Parrionany3anys
MOJUHTerpaibHOM (PyHKIMHK. VIHTerprpoBaHye BblpayKeHHH, paliOHaIbHO 3aBUCSILMX OT TPUTOHOMETPHUYeCKHX
¢byukuii. [TogcranoBku Oiinepa. iHTerpupoBanuve auddepenimanbpHoro 6uHoma. Teopema UeObimeBa.
2.0mpefeneHHbIN UHTErpat:

3aziauu o oM noArpadvka GyHKIMK, 0 paboTe epeMeHHOM CHJTBI, 0 MacCe HeOJHOPO/IHOTO CTEPIKHSL.
WuTterpansHbie cymmbl Pumana. OripeiesieHHbIN WHTerpast. VIHTerpupyeMocTb M OTPaHUYeHHOCTh QyHKLIWH.
Cymwmsl [1apby u ux cBoiictBa. Kpurepuii unrerpupyemoctu. Konebanue ¢yHkuun Ha otpeske. OnpejiesieHne
paBHOMepHOU HerpepbIBHOCTH QyHKIMU. Teopema Kantopa. Kiiaccel uHTErpupyeMsix GyHKIMHA.

CBolicTBa onpe/ie/IeHHOr0 UHTerpajia U UHTerpupyemsix ¢yHKIuil. Teopema o cpegHeM. MIHTerpan kak
¢byHKUus BepxHero rpeZesia. CBOMCTBa UHTerpasa C nepeMeHHbIM BepXHUM ripesienoM. @opmyia
HrroTonalletibHuiia.

Merto/ 3aMeHbI IlepeMeHHOW 1 MHTerpyUpOBaHue 110 YacTsIM B OIpe/ie/IeHHOM UHTepBae.

3.I1punoskeHust orpeieIeHHOr0 UHTerpasia

CripsiM/Is1eMOCTb KpPUBOH, BbIUKC/IEHUE AJIMHBI JYTU B pas3/IMuHbIX KOOpauHaTax. KBa/prpyeMocCThb II0CKUX
¢uryp, Kpurepuii kBaapupyemoct. MHO>kecTBa HyseBo# riomaay. CBONUCTBO afAMTUBHOCTH TIIOLAH.
®opmyiibl IIoIIaAM 0b/1acTeld, rpaHuIia KOTOPBIX 3aJ,aHa B pa3/MMyHbIX KoopArHarax. KybupyemocTs Ter.
Kpurepuii KybupyemocT# Tena. AJUTHBHOCTE 00beMa. BerunicieHne o6beMa Tesia 1o M3BeCTHBIM TIJIOIA/IM
ceuenuii. O6beM Tesa BpalljeHus. BerurcieHue moiafu MoBepXHOCTH BpaleHus. O0Iias cxeMa MpUMeHeHHst
MHTerpasa PrMaHa K BbIUMC/IEHHIO TeOMeTPUUeCKUX, MexaHnueCcKux 1 (pru3nyeckux BeJIMuUH. BriurcneHue
paboThI TIepeMeHHOM CHJTbI, MaCChl HEOIHOPOJHOM MaTepraTbHOW KPUBOW U TJIACTHHBI, CTaTUUYECKUX MOMEHTOB
Y MOMEHTOB MHepLIMY HeoIHOPOJHOM KPUBOM U MaTepUa/IbHOM IIaCTUHBI OTHOCUTEIbHO KOOPAWHATHBIX OCeM.
BblunciieHre KOOpAWHAT LieHTpa

Macc HeOZHOPOJHOM KPHUBOW M MaTepuaabHOM miacTuHbl. Teopembl [IprbvxeHHOe BEIUMCTIEHHE UHTErPaioB
Pumana: ¢opmyibl IPSIMOYTO/IBHUKOB, Tpareluit 1 CumricoHa. OLjeHKa IOrpelHOCTH.

4.DyHKIMM MHOTHX [TepeMeHHBIX U MpeJiebl:

Apudmetnueckoe EBkmioBo rpoctpancTBo R . Cesi3HOe MHOKecTBO B R . [1TapoBast 1 KyOuueckast
OKpPEeCTHOCTH TOYKU. OTKpBITHIE ¥ 3aMKHYThIe MHOXecTBa B R . 11 A.TlocnnemoBarensHOCTS B R. CX04UMOCTE U
npeJies rocsesoBarensHOCTU. ITokoopauHaTtHas cxoprmocTs. Kpurepuit Komu cxogumoctu
nocsiefosaTesibHOCTY B R . OrpaHnueHHble U HeorpaHUueHHbIe MHOKecTBa B R. Teopema
BonbrjanoBeiiepiutpacca. KomnakTel. Kpurepuii KoMnakTHOCTH. PYHKLIMM MHOTHX TepeMeHHbIX. [ paduk
byHKIMM ABYX

repeMeHHbIX. JIMHUM ¥ TIOBEPXHOCTH YPOBHS. KpaTHble v IOBTOPHLIe nipeZe/bl QyHKLU. CBOWCTBA MpefiesioB.
Kpurepuit Kotiu.

5.HermnpepobiBHBIE PYHKIMA MHOTHX TTePEMEHHBIX

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.

6.uddepennyipoBanue (HyHKLIMM MHOIUX I1epeMeHHBIX:

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.
HewnHBapraHTHOCTE (pOPMBI BBICIIIMX

Iuddepentinanos. iHBapuaHTHOCTS NpY adrHHOM 3amMeHe nepeMeHHbIX. Popmyina Teiinopa. OLeHka



OCTaTOUHOTO YjieHa ¥ TIPUO/IKeHHOe BhIunc/ieHne GyHKLUM ¢ ToMolnbio ¢hopmysbl Teiinopa. @opmyna
JlarpaHka KOHeUHBIX ITPUPAITleHHH.

7.HesiBHO-3ajaHHbBIE (PYHKIIWU:

HesiBHO-331aHHbBIe GYHKIMU U cCTeMa HesiBHBIX QYHKI[MM, 0IHOM Y MHOTUX TlepeMeHHbIX. Teopema o
CYIL[eCTBOBAaHWH, eIMHCTBEHHOCTU ¥ An(depeHIpyeMocTH. IkoOraH cucteMbl GYHKIHN. BururcieHve
CTapILIMX NPOU3BOJHBIX HessBHBIX (DYHKIMI. Y paBHeHUs KacaTeJbHOW M HOPMasu K rpaduky GyHKIMH,
3a/]JaHHOM HesIBHO.

8.JKCcTpeMyMbl PYHKI[UH MHOTUX ITEPEMEHHBIX

HeobxouMoe ycioBre IOKaTBHOTO 3KcTpemyMa. CTarjioHapHble TOUKH. JloCcTaTOYHbIe YCIOBUS SKCTPEMYMa.
YcnoBHBIM 3kcTpeMyM GyHKUUH. MeTog MHOXKUTesielt Jlarparska. ['iobabHbIe SKCTpeMyMbl (PYHKLAMA
(be3ycnoBHBIE U YCTIOBHBIE).

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsl

CamocrosTenbHasi paboTa oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIPOCAM U
3a[jaHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHMS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

st obecrieueHUs: CaMOCTOSATeTEHOM Pab0ThI 00YUaIOIUXCS UCTI0/Ib3YIOTCS:
- 9JIEKTPOHHBIN Kypc "MatemaTtuueckuii aHanu3s (ITpAud)" (https://e-learning.unn.ru/enrol/index.php?
id=6864).

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TumnoBble 3apaHus (omeHoOuYHoe cpeAcTBO - KoHTpo/ibHasi pafoTa) /A  OLEeHKH
chopmupoBanHoctu KommnereHnuu OIIK-1:

BapuaHT KOHTPOILHOM PabOTHI:

1. Menoanays kpurepnit Ko, jgokasars, 1. Menoanays kpurepnit Komn, jokazars,

YO MOCICAOBATEABHOCT CXOINTCSH HTO NOCACI0BATELHOCTE CXOHTCH

: 5 2n + 1 cosa  cos 3o cos(2n — 1)a
Ty sin 1 +4 sin — + t sin In i e, T i
1? 22 2 n? n 1-2 2.3 n(n+1)

2 Jdokasars,  HCNOALIYH  OHpeseIcmne 2. Jlokasars, MCHOAL3YH  ONpegeaenne
npegera no Komsm, wro lim,_._g a4+ ' e npeaeta no Ko, o limy o + o

Haiirn npejenst Haiirn npeaeis
rd (1 Y dx — x4

3, litn,_p ¥2=2= e 3. limg—g

1. lim, . lim,_.x °

5. lim, o ( 5. lim; o (1
In(14ae*) 6. lim;_o =

6. lim._g ¢ i . "

In(z+v1+2") - T. Cymecrnyer 1M npejen
7. Cymecrnyer am npeaedn limy .o = limyee(VI+Zz+ 22— VI — 2 + 29)
8. Hokasarn, qTo MolioTonHad 8. MHokaszars, 4ro wn3 Heorpannuennoi
HOCICA0BATCILHOCTD. coAeprKaan HOCCIOBATELHOCTH MOIKHO
CXOASANLYIOCH NOI0CICI0BATEILHOCTE, ALAANATE BecKOHEHO BOABIIYIO

CXOJMTCH HOJHIOCCOBATE TLHOCTE

[Monubiit iepeuens nipusefieH B @OC AUCLATIIVHEILL

Kpurtepuu oneHnBaHus (oneHOUYHoe cpe/icTBO - KoHTpo/IbHas padoTa)



OueHka Kputepun ouieHnBaHus

3a4TeHO 3a,an1/m KOHTPOJIBHOﬁ BBITIO/THEHBI BEPHO WJIX AOITYI[€Hbl He3HAUYUTE/IbHbIE OILIMOKH.

He 3aUTeHO 3a,an1/1${ He BBITIO/ITHEHBI WK OOIYIeHbI FPY6I:IE OIIIMOKH.

5.2. OnMcaHue MIKaJI OleHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUHOH
arrecranyu

IITkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIEeTeHI[UI

Yposen
b
copmu Hey/A0BJIeTBOP Y/I0BJIETBO O4YeHb
IIOXO X0pOoII0 OT/IHYHO MPeBOCX0/{HO
pOBaHH HTEe/IbHO PHTE/IBHO X0poIIo
ocTH
KOMITIeT
eHIUH
(uHAMK
aropa
AOCTHIXK He 3a4TeHO0 3a4TeHOo
eHus
KOMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
” o 3HaHUM B
3HaHUU MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTHUeCcKoro 0 obbeMe, > 3HaHWUK B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuaa. o JIOTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUM HIDKe " oLeM 3HaHUH B
HeB03MOKHOCTD 1 ypoBeHb oLIeM COOTBETCTB
MUHHUMaJIbHbIX o rporpamMme obbeme,
3HaHWSA | OL|eHUTb NOJHOTY o 3HaHUM. rnporpamme yro1emM
N TpeboBaHUI. MOJTOTOBKHU TIpeBbILIAOLIe
3HaHUN [Jony1eHo NO/rOTOBKU rporpaMme
Nmenu mecto . JonyeHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MOJTrOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasa HerpyObIx HEeCKOJIbKO u. Oumbok
HeCylllecTBe
obyuatorerocs ot orboK Herpy06bIx HHEIX HeT.
oTBeTa omb0ok
oumbok
IIpogemoHc
TPUPOBaHbI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpOBaHbl | BCe
BCE YMeHUs. IIpomemoHcTp
OCHOBHbIe OCHOBHBIE
OtcyTcTBHE OCHOBHBI® Perens! HpOBaHBbI BCe
[Ipu pereHun YMeHUSL. yMeHusl.
MUHUMAJTbHBIX yMeHusl. BCE OCHOBHbIEe
o CTaH/apTHBIX Perenst Periens! Bce
YMeHU. PeluieHbl Bce | OCHOBHbIE yYMeHHUs..
3a7iay He TUTIOBBIE OCHOBHBI®
HeB03MO>KHOCTb OCHOBHBIE 3aJauu C Periennl Bce
MPOAEMOHCTPUP | 3afa4yu C 3a7auu C
OLIeHUTb Ha/TMuKe 3aJauM. OTJie/IbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMu
YMeHHUI BrimonHeHs!l | U 3aJaum.
OCHOBHBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHUsI | Hecyl[ecTB | BrImomHeHbI
yMeHus. Vimenu | BeinosnHeHsl | BbinosHeHbI
OTKasa B [IOJIHOM €HHBIMU BCe 33/laHus, B
MecTOo rpy0Oble BCE BCe 33/laHus
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
oLIMbKU 3a[jaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe U, obneme 6e3
HE B obneme, HO
c BBINOJIHEH He/loueToB
TOJTHOM HEKOTOphbIe
HeJloueTaMu | bl BCe
obbeme d
3aJjaHus B
HefloueTaMu
TIOJTHOM
obbeme
HaBbiku | OtcyTcTBUE [Ipu perennn Nmeetcsa [Ipopemonc | Ilpogemonc | Ilpogemonc | ITpogemoHCTp
6a30BbIX CTaH/,apTHBIX MHHUMalbH | TPUPOBaHbI | TPHUPOBaHbI | TPHUPOBAHBI | WPOBaH
HaBBIKOB. 3a7iay He bIii Habop 6a3oBble 6a3oBble HaBBIKU TBOpUYECKUM
HeB03MO>KHOCTb MIPOZIEMOHCTPUD | HaBBIKOB HaBbIKY TIPY | HaBLIKY [IPY | IIpU MOJXO0J, K
OLIEHUTDb Ha/lMuue | OBaHbl 6a30Bble | AJist pelLleHrnn pelLleHnn pelLleHrur peLleHHI0
HaBBIKOB HaBBIKU. VIMenu | peleHUst CTaHZAPTHBI | CTaHJApTHHI | HeCTaHAApT | HeCTaHJApTHBI
BC/Ie[ICTBHE MecTo rpyObie CTaHJAPTHBI | X 3a71a4 C X 3azau 6e3 | HbIX 3a71au X 3a7au
OTKasa OLIMOKM X 33/ia4 C HEKOTOPBbIM | OLIMOOK U 6e3
obyuarolerocs ot HEKOTOPbIM | U HeJloueTOB onboK U




u
OoTBeTa HeJjoueTaMu HeJI0YeTOB
HeJloueTaMu

Ixana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTalunu

OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afieHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBIeTBOpHUTEAb | Bce KommeTeHIMM (YacTW KOMITeTeHLHMH), Ha (OpMHpOBaHHMe KOTOPBIX HarpaBieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[jHa KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMe)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3apaHusA (oIeHOUHOe CpeAcTBO - KOHTpo/ibHbIe BOMPOCHI) A/l OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

[Iprmepsl BOIIPOCOB:

1. OJIK-1

1. Haittu npemen limm
=0 In(cos x)

2. Haitru /", (0); /7. (0)

J(x) = arcsin (e"j)

2. OFTH-1

. .1
1. Mokasarb, 410 llil‘olﬂg?’l[smf He CYIIEeCTBYET.
E x

2. Paznoxkuth o dopmye Teitnopa dyukunio 7(x) = xe* B okpecTHOCTH
ToukH % =1 n0 G((X—l)n).

3. OfIK-1

1. I[OKEB&T]:, HTO [NOCJIEA0RAT €NIbHOCTh CXOAHTCA

o5 5

2. Haiitn npesen xkgo(tgx) .
2




[Monnbiii mepeueHs nipuBesieH B @OC AUCLUATITUHEL.

KpuTepuu onjeHuBaHus (oLieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

Orenka Kpurepuu orjeHuBaHus
3a4uTeHo OTBeTbI Ha BOIIPOCHI BEPHBI UM €CTh He3HAUNTe IbHble OLIMOKH.
He 3a4TeHO OTBETOB HeT WM OTBETHI C IPyObIMU OIIMOKaMH.

6. YueGHO-MeTOfMUEeCKOe 1 HH(OPMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/151)

OcHoBHasi IuTeparypa:

1. nbun B. A. OCHOBBI MaTeMaTHUeCKOT0 aHasin3a : Yueb. asst By30B. U. II. OCHOBBI MaTeMaTUUECKOTO
aHasmza: B 2-x u. Yacts 11 / Unbun B. A I1o3HsK 3. I'. - 5-e u3g., crepeot. - MockBa : PUIMATIINUT,
2022. - 464 c. - PekomeH10BaHO MUHHCTEPCTBOM 00pa3oBaHus Poccuiickoii @eziepaljuu B KauecTBe
yueOHHUKa /ISl CTy/IeHTOB (PM3UUYeCKUX CIel[iabHOCTel U crieljuasibHOCTH "TIpuK/iasiHas MaTeMaTuka'. -
Kuura u3 konnekiuu PU3IMATIINT - Maremartuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

2. JemupgoBuu b. [1. COOpHUK 3aa4 ¥ yIIpaKHEHUH 110 MaTeMaTUYeCKOMY aHa/iu3y : yuyeOHoe rocobue
nuisi By30B / lemuzoBuy b. I1. - 25-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 624 c. - Knvra u3
Kosekiuu Jlaub - MaTtematuka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865605&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. ®uxrenrosbli I'. M. Kypc auddepeHiiaasHOT0 ¥ MHTETpaabHOTO McurcieHus. B 3-x 1. Tom 1 :
yueOHUK fyisi By30B / @uxtenronbll ['. M. - 17-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 608 c. -
Kuwra u3 konnekiuu Jlans - MaTtemaTuka. - ISBN 978-5-507-45809-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=859125&idb=0.

2. @uxrenronsl I'. M. Kypc auddepeHipansHOro U UHTerpaasHoro ucurcienus. B 3-x tt. Tom 2 :
yueOHUK 17151 By30B / @uxtenrosnsl] I'. M. - 17-e u3g., ctep. - Cankr-IletepOypr : Jlans, 2023. - 800 c. -
Knura us kosiekiuu Jlaus - Maremaruka. - ISBN 978-5-507-47277-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=883765&idb=0.

3. @uxrenronsy ['. M. Kypc auddepeHiuansHoro U uHTerpaabHoro ucuucienus B 3-x t1. Tom 3 :
yueOHUK 715t By30B / @uxteHronbli I'. M. - 14-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 656 c. -
bubsmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Kaura u3 Kosuiekiuu JIaHb -
Matematuka. - ISBN 978-5-507-47239-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=876886&idb=0.

[TporpammHoe obecrieueHre 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUHU C COJlePKaHHEM JIMCIIATUIHBI):

https://e-learning.unn.ru/enrol/index.php?id=6864
https://e-lib.unn.ru/MegaPro/Web/SearchResult/ToPage/1



7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomelijeHyst 7151 CaMOCTOSITe/IbHOM paboThl 00yYaroLMXCsl OCHAll|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOAK/IIOUeHUs1 K ceTd "VHTepHer" U oOecrieyeHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocrtaBieHa B cooTBeTcTBMM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noaroToBku/crerianbHocty 09.03.03 - [MpukiagHas nHGoOpMaTHKa.

ABTop(bI): PenoTkUH AHApelt MuxalinoBuy, KaHAUJaT PU3NKO-MaTeMaTHUeCKUX Hayk, JOLeHT
dokuHa Banentrna HukosaesHa.

3aBeayroumii kKadeapoii: Kannuue Anekceit BsuecnaBoBud, JOKTOp (pr3MKO-MaTeMaTUUeCKUX Hayk.

ITporpamMma ozob6peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccur ot 13.12.2023, mpoTtokom Ne 3.
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