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MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

[TpakTHKyM I10 MaTeMaTHYeCKOMY aHa/Iu3y

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
09.03.03 - INpuknagHasi *HGOPMaTHKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpoekTHpoBaHKe ¥ aBTOMAaTH3aLYsl IPOXU3BO/CTBA U3/e/IUH MUKPO3/IeKTPOHUKHU

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



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;

8bIYUCAUMENALHOU MeXHUKU U
npoepammuposaHust
OIIK-1.2: [lemoHcmpupyem
YMeHue pewamb
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem
ecmecmeeHHOHAYUHbIX U
obujeuHdceHepHbIX 3HaHUl,
Memo008 MamemMamu4eckozo
aHanu3a u MooeauposaHus.
OIIK-1.3: [lemoHcmpupyem
Haauyue npakmuyecKo2o
onbima meopemu4eckozo u
IKCnepuMeHmManbHo20
uccnedosaHust 06eKmos
npogeccuoHanbHou

dessmenbHOCMU

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 “HbL | amemamuku, ¢usuxu, 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
ArtTtectauus 0
KCP 2 2
HWTtoro 144 0 128 130 14

Conep)KaHne Pa3je/ioB U TeM JUCHUIIMHBI

1 cemecTp:
1. BBenenue.

[IpeameT MaTemaThueckoro aHanau3a. Ouepk UCTOPYUY Pa3BUTHSI MaTeMaTUYECKOr0 aHa/iu3a. MareMaTtuueckas
CUMBOJIMKa, 0003HaueHusl.

2. BeljecTBeHHbIe unc/a.

Yucosas nipsimasi. Uuci0Bble MHOXKECTBA: TIPOMEXXYTKH, UHTePBaJIbl, Tyurd. OKpeCTHOCTb TOUKU. DJIeMeHThI
Teopuu MHOXKeCTB. OrpaHHYeHHble U HeorpaHWUeHHbIe MHOKECTBA, IpaHu MHOXKecTBa. CylljeCTBOBaHUe
TOUYHBIX FPaHel OrpaHUYeHHbIX YHUCI0BBIX MHOKeCTB. CueTHbIe U HeCUeTHbIe MHOKeCcTBa. HecueTHOCTh
MHOXXEeCTBa JIelCTBUTETbHBIX UMCe.

3.UucsioBble NOCIe10BaTeTbHOCTHU:

OnpegeneHue ynciI0BOW MocaeioBaTeIbHOCTH. CXOAMMOCTD Y TIpe/ies YMCI0BOM MOC/ej0BaTebHOCTH.




ITpumepsl. CBOMCTBA TIPe/ie/IoB ¥ YHCJIOBBIX MOC/eloBaTenbHOCTeR. TeopemMa 0 e AMHCTBEHHOCTH TIpefiena,
TeopeMa 00 OrpaHNUYeHHOCTH CXOZSIIeNCs TT0C/Ie/I0BaTe/TbHOCTH, TIpe/ie/TbHBIN 1epexo/| B HepaBeHCTBaXx,
aprdmMeTHUecKue eHCTBHSI CO CXOASAIIMMUCS MOCTeA0BaTeTIbHOCTAMU. BeckoHeuHo Masbie v 60/TbIHe
TI0C/Ie/10BaTeIbHOCTH, CBsI3b MeXy HUMH. CBolicTBa 6eCKOHEUHO MasbIX rocefioBaresibHOCTeN. [1peaen
MOHOTOHHOM MocefoBaTesHOCTU. Yrc/o e. [IpUHLUN B/IO>KeHHBIX OTpe3KoB. [loAnocnenoBaTeTIbHOCTH.
Teopema Bonbljano-BeliepiuTpacca. [IpesjesibHble TOUKH UMC/IOBOIO MHOXKeCTBa. BepXHuii U HYDKHUH [Ipefiesibl
nocnenoBarensHOCTU. Kputepuii Koty cyijectBoBanust nipefiena. [TosHOTa YMC/I0BOM NPSIMOM.

4.TTpenen GyHKIUH.

DyHKLUM JeHCTBUTENBHOTO NepeMeHHOro. O6/1acTh orpeZiesieHyst, MHOXKeCTBO 3HaueHUH. Crioco6bl 3aiaHus
¢yukuuii. I'paduk dyskumu. Onpezenenue ripefesna GpyHkimy B Touke 1o ['eitne u Kouru. Teopema
5KBUBAJ/IEHTHOCTH OIlpejiesieHuni. JIoKa/bHas OrpaHUUeHHOCTh (BYHKLMY, UMetoleli nipefien. CBolicTBa
nipezesioB ¢yHkuuii. [Ipegen cyneprnosuuyy QyHKLMA. beckoHeuHo Masible QyHKIMA U UX CPaBHEHMUE.
3ameuaTesibHBIe TIpefesibl. PackpeiTrie HeorpeeneHHocTel. O6001eHNe TIOHATHYS TIpefieia: OJHOCTOPOHHUE
nipe/iesibl, 6eCKOHeUHO GoJiblive GYHKIMY, Tipesiesibl Ha beckoHeuHocTH. Kputepuit Ko cyiiecTBoBaHUS
KOHEUYHOT 0 TpeZiesia QyHKLMHU B TOUKe U Ha OeCKOHEYHOCTH.

5.HenpepobiBHbIE QYHKIMN:

CBoiicTBa HempepbIBHLIX (GYHKLMM. JIOKa/ibHas yCTOWYMBOCTD 3HaKa. Pas3muumst onpe/jesieHNst HepephIBHOCTH
(byHKLUM B Touke. ApudMeTHUecKre [1elCTBUS Hafl HellpepblBHBIMU (DYHKLMAMU. HernpepbIBHOCTD
cyneprnio3uriuu pyHkuuu. Knaccrudukanuys Toyek paspeiBa GyHKLUU. HernpepbrIBHOCTE (PYHKLIMKA HA MHOXKECTBe.
HemnpepbiBHOCTE 3/1eMeHTapHbIX GyHKLMM. Teopema 0 MpoMeXKyTOUHbIX 3HaueHUsix. Teopema Beliepiirpacca
00 OrpaHUYeHHOCTH

HerpepLIBHOM (DYHKLIMM Ha OTPe3Ke U JOCTWKeHUH TOUHBIX TpaHeil. Y CI0BUS HelIPePhIBHOCTH MOHOTOHHOM
¢byHKIMY Ha oTpe3ke. TeopemMa 0 HelpepbIBHOCTH 00paTHOM (QPYHKIMH.

6.ITpounsBoaHast GyHKLMM:

3agaun, MpUBOJSILME K MOHATHIO MPOM3BOgHON QyHKIMA. CpefHsis 1 MTHOBEHHasi CKOPOCTb U3MeHeHHUsT
nipotjecca. [TpousBogHas u guddeperiman QyHKIMY B Touke. JuddepeHLpyeMoCcTb GYHKLMU.
I'eomeTpryecKrii CMBICT TIPOU3BOAHOM 1 Anddepenuana. KacatensHast K TpaguKy QyHKIMU B TOUKe.
CBoiicTBa MPOU3BOHBIX U Aubdepenianos GyHkimi. [Iponu3BogHast CyTneprio3uniiii U 00paTHOU (QyHKIWH.
Tabsmiua nponsBoAHbIX. JuddepeHIpyeMoCTb 3/1eMeHTapHbIX QyHKIWH. DYHKLIUKM U KPUBbIe Ha TUIOCKOCTH,
3aJaHHble lapaMmeTpuyecku. [Iuddepeniposanue QyHKINMN, 3a/jJaHHbIX TapaMeTpUUecKu. Y paBHeHUs
KacaTe/IbHOM M HOpMaJl K IJIOCKOW KPUBOM, 3aZlaHHOM apaMeTpuyuecky. VIHBapuaHTHOCTb (YOpMBI IIEpBOTO
maddepentmana. Ipunoxkenus quddepeHtyana K NpUOIMKeHHBIM BEIUUC/IEHUSIM 3HAUeHUH (QYHKIUH.
ITpousBoHbIe U AU hepeHIUabl BLICIIHX MopsAaKoB. ®opmyna JlefibHuiia. HeMHBapHaHTHOCTL JOPMBI
JuddepeHLInaNoB BLICIIEro MopsKa.

7.OcHOBHBIe TeopeMbl 0 AuddepeHIMpYyeMbIX (PYHKLMAX U UX [IPUIOKEHUS:

JlokanbeHbIH 3KcTpeMyM ¢GyHKIMH. Teopema ®epma 0 He0OXOJUMOM YCIOBUH JIOKAJILHOTO SKCTPEMyMa.
Teopemnb! Posinst, Jlarpadka u Koiu o cpegremM. @opmyJibl KOHeUHBIX TipupaitieHuii. @opmya Teitnopa.
Pa3nuuHbIe ripeficTaBieHysl ocTaTOYHOTO WwieHa (popmysbl Tetinopa. @opmysa Teitnopa /st HEKOTOPBIX
y/eMeHTapHbIX GyHKUW. [IpaBuio JlonuTans packpeITHS Heorpee/ieHHOCTe. Y C/loBHe MOHOTOHHOCTH
¢byHKUuK. [locTaTouyHble yCI0BUS JIOKaAbHOr0 SKCcTpeMyMa. HarpasiieHust BBITYK/IOCTH, BOTHYTOCTH (DyHKLIMU.
Touku neperuda. JJocTaTouHOe yCI0BHe nepernda. ACUMNTOTH yHKIMU. OO6Ijasi cxeMa UCCIeJ0BaHUS U
MOCTpoeHus TpaUKoB (GYHKIMH.

HaxoxzeHue riobansHoro sKcrpeMyMa ¢yHKIuH. [1pubmkeHHbIEe METO/bI HAXO0K/1eHNsI KOPHEH YpaBHEHH.
Mertoz AeneHust OTpe3Ka 1oToiaM, MeTO/, XOP/l, MeTO/, KacaTe/TbHOM, OLleHKa MOTPeITHOCTH.

2 cemecCTp:

1.HeomnpeaeneHHbIN UHTErpat:

ITepBooOpa3sHasi ¥ Heorpe/iesieHHbIM MHTerpaa. OCHOBHbIe CBOMCTBa MHTerpana. Tabsuila uHTerpanos. Metof,
3aMeHbI IepeMeHHOM B HeolpeZie/ieHHOM HHTerpasie. IHTerpupoBaHue 1o yactsiM. ParjioHanbHble U
IpobHopalvoHanbHbIe GYHKLUH. Pa3no)keHre PaBU/IbHON IPOOHO-PALMOHANTBHON (QYHKLUA B CYMMY
MPOCTEeUIITNX



npobeii. THTerpupoBanue rpocTedmmx Apobeil. MeTos Heoripeie/ieHHbIX K03 duLeHTOB. PaijoHanu3anus
nofiuHTerpansHoM GyHKIMKU. VIHTerprupoBaHye BbIpaXKeHHH, paljiOHaIbHO 3aBUCSIIMX OT TPUTOHOMETPHUYeCKUX
dyukuuii. [TogcraHoBku Jiinepa. nterpupoBanue auddepeHipanbHoro 6uHoma. Teopema Yebkiiiesa.
2.0mpefeneHHbIN UHTErpat:

3aziauu o IO MoArpadvka GyHKIMH, 0 paboTe mepeMeHHOM CHJTBI, 0 MacCe HeOJHOPO/IHOTO CTEePIKHSL.
WuTterpanbHble cymMmMbl PrumMana. Onipe/ienieHHbIN HHTerpaj. UHTerpupyeMocTb U OTPaHUYEHHOCTh (PYHKLMK.
Cymwmel [Tapby 1 ux cBoiictBa. Kpurepuii uarerpupyemoctu. Konebanue ¢yHkuun Ha otpeske. Onpe/iesieHre
paBHOMePHOU HerpepbIBHOCTH QyHKIMU. Teopema Kantopa. Kiaccel uHTErpupyeMsix (yHKIHA.

CBoiicTBa omnpe/ie/ieHHOTO UHTerpasia U UHTerpupyemMbix ¢hyHkImil. Teopema o cpegHem. VHTerpan Kak
¢byHKLUUs BepxHero ripefesia. CBoMCTBa UHTerpasa C nepeMeHHbIM BepxXHUM ripefienoM. dopmyia
HeroroHal/leibHuIa.

MeTo/, 3aMeHbI TepeMeHHOM U UHTerPUPOBAHKe TI0 YacTsM B OTIpe/[e/IeHHOM WHTepBaJe.

3.I1punoskeHust orpe/ieIeHHOT0 UHTerpasia

Cripsim/isieMOCTb KPUBOM, BBIUMC/IEHHE [IJTUHBI IYTH B Pa3/IMUHBIX KOOpAuHaTax. KBaJpupyemMocTh MI0CKUX
¢uryp, Kpurepuii kBaagpupyemoct. MHO>keCTBa HyseBo# riomaay. CBONHCTBO afIMTUBHOCTH TIIOLIA/IH.
dopMyJibl TTOIIAIU 06/1acTel, TPaHUIA KOTOPBIX 3a/laHa B Pa3IMUHBIX KOopauHaTtax. KyoupyemocTs Ter.
Kpurepuii KybupyeMocT# Tesa. AZJUTUBHOCTE 00beMa. BeruricieHre o6beMa Tesia 1Mo U3BeCTHBIM TIJIOIIA/IM
ceueruii. OObeM Tesa BpailieHus. BeIunciieHye 11omiajy MoBepxXHOCTH BpaitjeHus. O01ijas cxeMa MpUMeHeHust
vHTerpasa PuMaHa K BBIUKC/IEHHIO TeOMeTPUUeCKUX, MeXaHUUeCKMX U (U3NUeCKUX BeJIMUMH. BeIuncieHve
paboThI TTepeMeHHOM CUJTbI, MaCChl HEOIHOPOJHOM MaTepHaTbHOW KPUBOW U TIACTHHBI, CTaTUYECKUX MOMEHTOB
¥ MOMEHTOB MHEePLIUY HeOAHOPOAHON KPUBOM U MaTepUaabHOMN M/1aCTUHBI OTHOCHUTE/IbHO KOOPAWHATHBIX OCeH.
Brrunicnenre KoopAMHAaT LieHTpa

Macc HeOZHOPO/JHOM KPHUBOW M MaTepHaabHOM riacThHbL. Teopembl [IprbIvxeHHOE BEIYMCIEHHE HHTETPaioB
Pumana: ¢opmyiisl IPSMOYTO/IBHUKOB, TpareLui 1 CumricoHa. OLjeHKa MOrpelHOCTH.

4.DyHKIIMM MHOTHX TTepeMeHHbIX U Mpejiebl:

ApudmeTtnyeckoe EBkmzioBo npoctpaHcTBo R . CBsisHoe MHOXKecTBO B R . ITlapoBas 1 Kybuueckast
OKpPEeCTHOCTH TOYKH. OTKpBITHIE ¥ 3aMKHYThIe MHOXKecTBa B R . 11 A.TlocnenoBarensHOCTh B R. CXO04UMOCTB U
Tipefiesi TiocjiefioBaTe/IbHOCTH. [ToKoopuHaTHasi cxoaumocTb. Kputepuii Kol cxogumoctu
nocsieioBaTesibHOCTY B R . OrpaHnueHHble ¥ HeorpaHUueHHble MHOKecTBa B R. Teopema
bonbiianoBeitepintpacca. KomrakTel. KpuTepuii KoMImakTHOCTH. @YHKIIMM MHOTMX TlepeMeHHbBIX. ['paduk
byHKIMM ABYX

riepeMeHHbIX. JIMHUM 1 TIOBEPXHOCTH YPOBHS. KpaTHble v IOBTOPHLIe TipeZe/bl QyHKIU. CBOWCTBA TIPe/iesioB.
Kputepuii Kormm.

5.HernpepobiBHBIE PYHKMA MHOTHX TlepeMEeHHBIX

Pa3nuuHble onpefiesieHNst HEMIPEPLIBHOCTU (PYHKI[MU B TOUKe. HempepbIBHOCTD 10 COBOKYITHOCTH TepeMeHHbIX
1 TI0 OT/IeJIbHBIM TlepeMeHHbIM. CBOMCTBA HENPephIBHBIX (DYHKIMNA. TeopeMa 0 TIPOMEKYTOUHBIX 3HAUeHUSIX
HeTpepbIBHOM (PyHKL[MM Ha CBA3HOM MHOXKecTBe. CBoicTBa (DyHKIMH, HETIPEPLIBHOW Ha KOMITaKTe: TeopeMa
BetiepimTpacca 06 orpaHMUeHHOCTH U CYITIeCTBOBAaHUM TJI00a/TbHBIX 3KCTPEMYMOB, TeopeMa KaHTtopa o
pPaBHOMEPHOI HerpepbIBHOCTHU.

6.duddepenipoBanrie QyHKIUU MHOTHX ITepeMeHHbIX:

YacrHbie ipou3BoHble. [uddepermmpyemocts hyHKIMYM B Touke. [uddepenmman ¢pyHakumu. JocraTouHoe
ycioBure quddeperuypyeMocty. Jinneapu3saims GyHkuyi [TpubnvkeHHbIe BBIUMCTeHUS QYHKLIWAN C TIOMOLIBIO
mddepeniana. AGCOMOTHAS ¥ OTHOCUTebHAsE TIOTPelIHOCTb. JuddepeHuripoBanie C/I0XKHON QYHKLIWH.
WuBapuanTHOCTE hopmbl iepBoro Auddepernyana. [IpakTiyeckre cie[CTBUsS MHBapUaHTHOCTU. KacaTenbHast
TJIOCKOCTh M HOpMaJib K TIOBepXHOCTU. ['eoMeTpuueckuii cMbic Auddepenipana. YacTHbie TPOM3BOHbIE
BBICIIIMX MTOPSAKOB. PaBeHCTBO cMellaHHBIX TIPOU3BOAHBIX. [InddepeHipaa BLICIINX MOPSAKOB.
HevHBapraHTHOCTE (POPMBI BBICIIIMX

muddepentnanos. lHBapranTHOCTS Npy adduHHOM 3amMeHe nnepeMeHHbIX. Popmyna Teiinopa. OueHka
OCTaTOUHOTO UjieHa U TIPUO/IKeHHOe BhIunc/ieHne GyHKLUM ¢ ToMolnbio ¢hopmysbl Teiinopa. @opmyina
JlarpaHka KOHeUHbBIX ITPUPAITeHHH.



7.HesiBHO-3a/1aHHbIe (DYHKIWU:

HesBHO-33/1aHHble (DYHKLIMY U cUCTeMa HesIBHbIX (YHKLMM, 0[JHOI 1 MHOTMX IlepeMeHHbIX. Teopema o
CylLleCTBOBaHUH, eJUHCTBeHHOCTH U AuddepeHLpyeMocTr. SIkobraH cructeMbl GyHKLIUH. Beruncienve
CTapIINX MPOU3BOJHBIX HessBHBIX (DYHKIMM. Y paBHeHUs KacaTeJbHOW M HOPMasu K rpaduky GyHKIMH,
3a/laHHOM HesIBHO.

8.JKcTpemMyMbl (PyHKIMIT MHOTUX IepeMeHHbIX

HeobxoiuMoe ycioBUe JIOKaTBHOTO 3KcTpeMyMa. CTariioHapHble TOUKH. JloCTaTOYHbIE YC/IOBUS SKCTPEMYMa.
YcnoBHBIM 3KcTpeMyM GYHKLUH. MeTog MHOKUTe el Jlarparka. ['1obabHbIe S5KCTpeMyMBbl QYHKIA
(be3ycnoBHBIE U YCTIOBHBIE).

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

[y obecrieueHrst CaMOCTOSITE/ILHON PabOThI 00yUarOIIUXCST UCTIOMb3YHOTCS:
OneKTpoHHBIE KYPChl, CO3ZIAHHBIE B CHCTeMe 371eKTpoHHOro 00yueruss HHI'Y:

MaremaTtuueckuii aHanu3s (IIpHH), https://e-learning.unn.ru/enrol/index.php?id=6864.

5. @®OoHJA OLEHOYHBIX CPEJACTB /Il TEKYIero KOHTPO/IA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3a/aHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3ajaHus (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

BapuaHT KOHTPOJ/ILHOM paboTHI:

1. Menoapsys kpirepnit Ko, jgokasars, 1. Menonsays kpurepnit Komn, jokasars,

YO MOCICAOBATEIBHOCT] CXOINTCS HTO HOCAEA0BATEILHOCTD CXOAMTCH

3 b 1 2n+1 1 COS (¥ 08 3o cos(2n 1)ax
. sin 1+ gin=+...+ sin Tn v e L | <

1% 22 2 n? n 1:2 2.3 nin+1)
2. Jloxasarh, HCHOAB3YH  ONpegeaCHne 2. Jlokasatb, HMCHOABL3YS  ONpegeaeHne
npesera no Koms, wro lim,_._g a4+ ' x npesena no Komm, aro lim, . qx + J o

Haiirn npejens Haitrn npeae.
3. lim,_, ¥1=3= = {142 3. lim, Y

1. lim, !

§ -
- y \clg
5, limg_p (In(e + x))

5. limz—g [

6. lim, 6. lim, g

-0
1

, T Cymecriyer 1 npejen
7. Cymeernyer au npesesn limy o = lm, e (VI+z + 22— VI — 2 + 29)
8. Hokasarn, 4To MOHOTOHHASA 8. Mokasarn, w4ro H3  neorpanntenioi

HOCIEOBATETLHOCT . cojlepRaman HOCIIOBATCILHOCTH MOYKHO
CXOJALY IOCH HNOOC/Ie/I0BATEIBHOCTD, BLLICJANTE Oeckone o GOABLLIYIO

CXOJAHTCH HOOCTCIOBATE TLHOCTE

[Tonnbiii mepeuers ripuBefieH B @OC AUCIATIIUHEL.

Kpurtepuu oneHnBaHus (oneHouHoe cpejcTBO - KoHTpO/ibHas padora)



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/JaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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