IIpunoxenue 4

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»

Papnodusuueckuii pakyabTeT

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoToko/ Ne 10 ot 02.12.2024 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MaTteMaTHuecKuil aHa/Inu3

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
02.03.02 - ®yHyameHTanbHast ”HGOpMaTrKa ¥ MTHPOPMaL[MOHHbIE TeXHOJIOTUU

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
WHdopmaLivioHHble CUCTEMBI U TEXHOJIOTUH

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.05 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)

¢yHOameHmanbHble
3HAHUS1, NOAYYEHHbIe
8 obnacmu
mamemamuyecKkux u
(unu) ecmecmeeHHbIX
Hayk, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

obaacmu mamemamuueckux u
ecmecmeeHHbIX HayK, 6a30eble
meopuu u ucmopuu
OCHOBHO20, meopuu
KOMMYHUKayuu; 3Haem
OCHOBHYI0 MEPMUHO/A02UI0
OIIK-1.2: Ymeem
ocyujecmensimb nepeuyHbilil
cbop u aHanuz mamepuana,
UHMepnpemuposamb
pasnuyHble Mamemamuyeckue
06BeKmbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombi
C pewieHueM CMaHOapmHbIX
Mamemamuueckux 3a0ay u
npumeHsiem ezo 8
npogeccuoHanbHol
desimenbHOCMU

meopuu npedenos GpyHKyull,
meopuu psi008, OCHOBHbIE
meopembl OuppepeHyuaIbLHO20
U UHMe2PAnbHO20 UCUUCAEHUS
yHKYULl 00HO20 U HeCKOAbKUX
nepeMeHHbIX; 3Haem OCHOBHYIO
mepMUHON02UI0
Mamemamu4ecko20 aHanu3d.

OIlK-1.2:

Ymeem:

- pewamb OCHOBHble 3a0auu Ha
8bluLcaeHue npedenos QyHkyuli,
ougpepeHyuposaHue u
UHMez2puposaHue, 8 Mom yucse
HA 8blYUCAEHUEe HeCOOCMBEHHDIX,
Ha pasnodiceHue QyHKyull 8
pAObL;

- cmpoumb U usy4ams
Mamemamuueckue mooenu 015
peuleHus pacyemHbix u
uccnedosamenbCKux 3aoau;

- N0/1b308aMbCS PACUEMHBIMU
¢opmynamu, mabauyamu npu
peweHuu 3a0ay
mamemamuyeckoz2o aHaau3d.

OIIK-1.3:

Hmeem npakmuueckuii onbim
pabombi ¢ pacuemHbIMu
¢opmyaamu u mabauyamu u
npumensiem e2o 0/151 pelleHus
3a0ay npogeccuoHanbHo
OesimenbHOCMU.

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NMPOMeKyTOYHOH
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: AydumopHast
npumeHsmb NO/0X}CEeHUs U KOHYenyuu 6 3Haem ocHOBHble NOAOHCEHUS KOHMpOo/bHasi paboma DK3AMEH:

KoumposnbHble
80NpOCh!
IIpakmuueckoe

3a0aHue




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 12

Yacos o yuedGHOMY I/IaHY 432

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 96

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 128

- KCP 4

caMocTosTe/IbHasA padoTa 96

ITpomexyTouHas arrecTanys 108
JK3aMeH

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIATUIMHBI Bcero B TOM UHCIe
(gacer)
KonTakTHast pabora (pabota Bo
B3aHMMOZEeNCTBUH C TIperojaBaresiem),
Yyachl U3 HUX
3aHSITHS CamocTosTe/nbHas
CeMHHApCKOro pabora
3ansTHs THUMA o0yuvarorerocs,
JIEKLHOHHOTO | (TIpakTHueckue | Bcero Hacel
THUIA 3aHsiTUsI/nabopa
TOpHBIe
paboThI), uackl

0 0 0 0 0

o o) o) o) o

0 0 0 0 0
Tewma 1. Begenue. 10 2 4 6 4
Tema 2. Teopus npezienos. 32 10 12 22 10
Tema 3. HeripepbIBHOCTb YHKIMH. 16 4 6 10 6
Tema 4. IucddepenuymanbHoe UcurcieHre GYHKLMN OFZHOW TIepeMeHHOM. 56 18 22 40 16
Tema 5. VIHTerpanbHOe UcUKcieHre GYHKIUK OIHOM IepeMeHHOM. 56 18 22 40 16
Tema 6. IuddepeniinanbHOe UCUKCTEHHE GYHKIIMA MHOTHX NepPEeMEHHBIX. 56 18 22 40 16
Tema 7. [IBoliHbIe U TPOMHbIE UHTETPaIbI. 50 12 22 34 16
Tema 8. UucsoBble ¥ QyHKLMIOHA/IBHBIE PSZbIL. 44 14 18 32 12
ATTecrarust 108
KCP 4 4
HWTtoro 432 96 128 228 96

Conep)KaHue Pa3je/ioB 1 TeM JUCHUIIIMHBI




Beepenue. [ToHsATHE MHOXKECTBA, YUC/IOBbIE MHOXKECTBA U UMC/IOBbIE TIPOMEKYTKH, OKDECTHOCTb TOUKH.
OrpaHuueHHbIe YHACIOBbIe MHOXKeCTBA, TOUHble TPaHU MHOXKeCTBa. [leKapToBa U MoJsipHas CUCTeMbI KOOP/MHAT
Ha 1iockocTH. Onpesienienre QyHKLWK U OCHOBHBIE CBOMCTBA (DyHKUMHU. AHa/TUTAYeCKHe CrIOCOObI 3ajaHus
(byHKLUM (SIBHOe 3a/laHUe, HesIBHOe 3a/laHue, TlapaMeTprUUecKoe 3aJaHye, 3a/jaHre B MOJISIPHON CUCTeMe
KoopauHar). IToHATHs: 00paTHOM U CJIOXKHOW (PYHKLIVH.

Teopus npesenos. I1peaen uncioBoi nmocyieoBarebHOCTU. OCHOBHBIE TEOPEMBI O TIPe/ie/IaX UNC/IOBBIX
rocsieoBatesibHOCTeN. BeckoHeuHo Gosblive ¥ 6eCKOHEYHO MaJible TOC/Ie/I0BaTeTbHOCTH, CBSI3b MEX/Y HUMH.
MOHOTOHHBIE TIOC/Ie/IOBaTeIBHOCTH. Y CJIOBHSI CXOAUMOCTH M PaCXOAUMOCTU YMCJIOBBIX MTOC/IeI0BaTe/IbHOCTEH.
Onpepenenus ripegesna pyaxouy o Komm u o ['eliHe, nx 3kBUBa/ieHTHOCTE. OZHOCTOPOHHUE TIpeferbl,
Heo0X0JUMOe 1 IOCTaTOYHOe yC/IOBUE CyII[eCTBOBAHUS Mpe/iesia QyHKIMA. [1epBbiii 1 BTOPOU 3aMedaTe/ibHble
nipe/iesibl. Tab/vila SKBUBAIEHTHBIX OECKOHEUHO MaJlbIX U ee MPUMEHEHHeE K BBIUMCIEHUIO TTPEe/IesioB.
CpaBHeHMe OeCKOHEYHO MaJbIX BeJIMUKH, BbIje/IeHHe TJIaBHOM YacTH 0eCKOHeUHO Masiol U orpejjesieHre
nops/ika Mayioctd. CpaBHeHHe 6eCKOHEeUHO OO/IBIITUX BeJTUUWH U OTpeie/ieHre MopsiZika pocTa.

HerpepbiBHOCTH (yHKIMY. HerpepbIBHOCTE (PyHKLUM B TOUKe, He0OXOJMMOe U JOCTaTOUHOE yCI0BHe
HerpepsIBHOCTH B Touke. Kiaccudmukanys Touek paspeiBa. HempepsIBHOCTH GYHKLMM HAa MHOKECTBE,
HeIpepbIBHOCTb 3/1eMeHTapHbIX (YHKIMHA. HerpepbIBHOCTh C10’KHOM 1 06paTHOM GyHKIMH. OCHOBHBIE
TeopeMbl O CBOWCTBAX HeIpepbIBHbIN (yHKLIMIA.

OuddepeHiipanbHoe ncuncieHre GYyHKIUN OAHOM epeMeHHO. Oripe/ienieHre POU3BO/JHOM, ee
reomMeTpuyecKui ¥ GU3NIeCKUil CMBICT TPOU3BOAHON. OHOCTOPOHHME TIPOM3BOAHbIE, HE00X0AUMOe U
JIOCTaTOYHOe YC/I0BUe CyllleCTBOBaHUs IPOM3BOHOM. [IpaBuia BbIUKMC/IEHUS [IPOM3BOHBIX OT CYMMBI,
TIPOW3Be/IeHUsT ¥ YaCcTHOTO (pyHKLUM. TIpon3BOAHAs CI0KHOM 1 00paTHOM GYHKIWY, GYHKIMH, 3aaHHOM
rapamMeTpUUecKy U HesiBHO 3afiaHHoW GyHKUuK. Juddeperuypyembie QyHKIWH, HEOOX0JUMOE U AOCTaTOYHOE
ycioBre fuddepenuypyemMocty. CBsi3b MeX/y HelpephIBHOCTHIO U AndepeHLpyeMOCTbI0 (PYHKIMH.
Ouddepenimana GpyHKINUM, ero reoMeTPUUECKUIM CMBICIT U TIPaBU/Ia BIUUC/IeHHUs. VIHBapUaHTHOCTE (POPMBI
riepBoro auddepenirana. ITIponseogHele u guddepeHiiabl BLICIIUX TOPSAKOB, TIPABUIa TIOBTOPHOTO
muddepentupoBanysi. HapymeHre nHBapranTHOCTH ¢opMbl Bhiciumx guddeperuyanos. [Ipasuna Jlonvrarns.
®opmyJiel Telinopa [/ MHOrO4/IeHa ¥ IPOU3BO/IbHON (pyHKIMU. CTaHAapTHbIe pasnoykeHus. OCHOBHbIe
TeopeMsl AuddepeHIMaIbHOr0 NCUMC/IeHHs 0 CBOWCTBaX AuddepeHLpyeMbiX GyHKLMM. MccienoBaHue
¢byHKUUH ¢ ipuMeHeHWeM uddepeHLanbHOT0 UCUUCIeHHSI.

NuTterpanbHoe ucuncienve QyHKOWA 0JHOM repeMeHHOW. HeorpeienieHHbIN UHTerpai U ero CBONCTBA,
Tabsuila Heorlpe/iesIeHHbIX UHTerpaoB. OCHOBHBIE METO/Ibl MHTErPUPOBAHUS: MHTErPUPOBaHNe BHeCEHUEM T107
3HaK AuddepeHrana, MHTErPUPOBaHKE TI0 YACTSIM M MeTO/, 3aMeHbl TepeMeHHOM, MHTeTpPUpOBaHue
palMOHa/bHBIX, UPPaLMOHAMbHBIX U TPUTOHOMeTpUUecKux (yHKIui. IHTerpan PumaHa, ero reoMeTpuuecKuii
CMBIC/T U cBoMicTBa. Krnacch! GpyHKLMM, MHTerpupyeMbix 1o Pumany. OcHOBHasi TeopeMa HHTerpajabHOro
ucuncsienust. @opmyna HetoToHa-JIelibHuIa. 3aMeHa TiepeMeHHOW Y MHTerPUPOBAHKE T10 YacTsIM B
orpezie/ieHHOM uHTerpae. [Ipuno)xeHus: nHTerpana PuMmaHa K BbIUMC/IEHHIO TUIOLa/iel IJI0CKUX GUryp u
JUTUHBI IYTH TJIOCKOUM KpUBOH. [ToHSITHE 0 BYX THUTIAaX HECOOCTBEHHBIX UHTETPAJIOB.

JuddepenipantHoe ncurcneHue QyHKLMN MHOTMX lepeMeHHbIX. OrpeiesieHre GyHKLMM MHOTHX
repeMeHHBIX, TIOHsITHe QYHKLUH JBYX [ePeMeHHbIX, ee reoMeTpruueckast iHTeprperalus. [IoHsiThe nipesiena
(YHKLIMM MHOTUX I1epeMeHHBbIX, TIOHATHE JBOMHOIO Mpejiena, ero reoMeTpuueckuil cmblci. ITosHoe U yacTHoe
nipupattenus QyHkmy. OripesiesieHre YaCTHOW TIPOU3BOAHOM, ee TeOMeTPUYeCKH CMBICIT.
OuddepeniupyemMslie GyHKINH, HEOOXOAMMOE U [JOCTAaTOUHOe YCIoBUs AvddepeHIipyeMocTH QyHKIUM.
ITpousBogHas cioxkHoM QyHKImK drddepennpan GyHKLMNA MHOTHX TlepeMeHHbBIX, CBONCTBO MHBaPUAHTHOCTH
dhopmbl TiepBoro auddepertana ass cnoxHou QyHKimKU. YacTHble Mpon3BogHbIe U AuddepeHIManbl BHICILIAX
nopsiikoB. Hapy1iiieHrie M”HBapraHTHOCTH (hopMbl A depeHLanoB BEICIINUX MOPSAKOB OT CJI0XKHOM (QyHKLIMU.



OuddepeHiipoBaHe HesIBHO 3alaHHON (DYHKI[MM U CUCTEMbI HesIBHO 3alaHHBIX QYHKLMNA. 3aMeHa
repeMeHHBIX B AU depeHLanbHbIX BbIpaKeHUs1X. [1por3Bo/iHas 110 HalpaB/IeHUI0, ee CBSI3b C rPaZiJueHToM,
reoMeTpUYeCcKUi CMbIC/ rpaZiveHTa GyHKLUM MHOTHUX IepeMeHHbIX. be3yC/IOBHBIN U YC/IOBHBIM 5KCTPEMYM
(YHKLIMM MHOT'MX IlepeMeHHbIX.

JlBOliHble U TpOHble UHTerpasbl. [11011a4b MHOrOYronbHOU (urypsl. M13sMmepuMele no JKopJaHy MHOXKeCTBa,
yCJIOBHSI U3MEPUMOCTH MHO>KecTBa. Oripe/iesieHre JBOMHOIO UHTerpasa, ero CBOMCTBa, reoMeTpUYeCcKUil 1
¢u3nuecKuii cMbIC/I. BerurcieHre ABOWHOTO UHTErpaja B AeKapTOBBIX KOOpuHaTax. KpuBosmHeliHbIe
KOOpP/IMHAThI Ha MJIOCKOCTH, TIOJISIpHbIE Y 3/UIMNTHYEeCKe KOOPAWHAThI. 3aMeHa NepeMeHHbIX B JBOHOM
uHTerpase. [Tepexo/; K OMSPHBIM KOOPMHAaTaM B ZIBOMHOM HHTerparie. [IoHsTHe KyOrpyemoii 006/1acTy.
OnpesieneHyne TPOMHOIO UHTerpasa, ero CBOMCTBA, FeOMeTpUUeCcKUl U (pr3rvecKrii cMblc/. BriuncieHue
TPOMHOI0 UHTerpasa B /leKapTOBbIX KOOpJMHAaTaX. 3aMeHa NepeMeHHbIX B TPDOMHOM HHTerpare.
LHununppuueckue U cepryeckre KOOPAUHATEI.

UucnoBble U GyHKLMOHa/NbHbIE psifibl. [IOHSTHe UKC/I0BOrO psifia v ero cxoAuMocTy. CBOMCTBa CXOAIMXCS
YKCIOBBIX psiioB. Heobxoaymoe ycioBre cXoauMOCTH psifia. [TpU3HaKu CXOAMMOCTH 3HAKOTIOIOXKHUTe/TbHBIX
ps70B. AGCoMOTHAsE M yCIOBHAs! CXOIMMOCTh 3HaKOTIepeMeHHbIX psifioB. O61Mi 0CTaTOYHBIN MTPU3HAK
CXOAMMOCTHY 3HAKOTIEDEMEHHOTO psifia, Mpu3Haku Jletibuuia, Abess u Jupuxie. [ToToyeyHasi U paBHOMepHast
CXOJUMOCTb (DYHKLIMOHA/BHBIX [10C/1e/j0BaTe/IbHOCTeN U psifioB. [1pr3HaKy paBHOMepHOI CXOAUMOCTH
(YHKLMOHA/IBHBIX N10C/e0BaTe/IbHOCTeN U psifioB. CTeneHHble psiibl. HaxoxeHWe paguyca U UHTepBasa
CXOJJUMOCTH CTeTeHHOTo psifia. iHTerpupoBanyve u auddepeHMpoBaHue cTereHHbIX psafoB. Psg Tetinopa.
CrangiapTHble pas3nokeHust. OpToroHasabHble 1 OpPTOHOPMUPOBaHHble cucTeMbl GyHKLMI. OCHOBHas U
0000111eHHas1 TPUTOHOMETPUUECKHEe CUCTeMbI QYHKIMA. Psi @ypbe 1o opTOroHaabHOW cucTeMe GYHKIMH. Psiz
dypbe 10 0OCHOBHOMN 1 000011]eHHOM TPUTOHOMETPUUECKOH crhcTeMe QYHKIMA. Pa3iokeHre TIepruoAndecKom
¢yHkuum B psig Pypre. PasnokeHne yeTHON U HeueTHON QyHKUWH B psifi Dypre. Y /10BUSL CXOAUMOCTH Psifia
®ypse, paBeHCTBO [lapceBans.

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

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOIIPOCAM U
3a[laHUsIM JIJIsl TeKYIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO UTOraM OCBOEHMS JUCLIUTIIUHBI
NIpUBeJIeHHBIM B I1. 5.

MeTorueckrie MaTepUasibl JOCTYITHBI TI0 CChITKAM:
http://www.unn.ru/books/met_files/Semirikova_ILapinova.doc
http://www.lib.unn.ru/students/src/extremum.pdf
http://www.lib.unn.ru/students/src/chisl_ryady.pdf
http://www.unn.ru/books/met_files/raf-2016.pdf

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

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

5.1.1 TunoBble 3afiaHusA (OLEHOYHOE CPE/ICTBO - AyUTOPHasi KOHTPO/IbHAsA padoTa) /i OLeHKHU
chopmupoBanHoctu KommnereHnuu OITK-1:
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Kpurepuu oneHMBaHUs (OLIEHOYHOE CPeJCTBO - AyAUTOPHAsA KOHTPOJIbHAsA padoTa)



OueHka Kpurtepuu oLieHUBaHUs

YMeer pemats 3a/jaudl MOBBIIIEHHOW CJIOXKHOCTH 0e3 OIMOO0K 1 MOTPeIHOCTeH.
NIPEBOCXOHO CB060/HO B/1aZieeT BCeMU HAaBLIKAMH, JEMOHCTPUPYS X B CTaHJAPTHBIX U
HeCTaH/lapTHBIX CUTYaLUsIX.

3HaeT OCHOBHbIE TIOHATHSI U TEOPEMbI MaTEMaTHUECKOT0 aHaiM3a 6e3 oIMboK U
MOrPEeITHOCTeN. YMeeT pelllaTh CTaHAAPTHBIE 3a/1aun 0e3 oMOO0K U TIOTperrHoCTel
OT/IMYHO Y 331244 TIOBBIIIIEHHOW CJIOKHOCTH C He3HAUMTE/TbHBIMM OLITUOKaMH U
MOrPeIIHOCTSIMA. BriafieeT BceMy HaBbIKaMH, IEMOHCTPUPYS UX B CTaHaPTHBIX
CHUTyalUsX.

3HaeT OCHOBHbIE TIOHATHSI U TeEOPeMbl MaTEMaTHUECKOT'0 aHa/In3a C
He3HAUUTeTbHBIMU TIOTPEITHOCTSIMUA. YMETb PelllaTh CTaHAapTHBIE 3a/1auu 6e3
OU€Hb XOPOILIO -

P OIIMOOK U MorpelrHocTeli. ByiafeeT BceMH OCHOBHBIMU HaBbIKAMM HCITO/Ib30BAHMUS

MaTeMaTUuyecKoro arapara, JEMOHCTPUPYS UX B CTaHJapPTHBIX CUTYaLUsIX.

3HaeT OCHOBHBIE MOHATHS MaTeMaTUUeCKOIro aHaau3a C PAAOM 3aMEeTHBIX
HOFPQMHOCTEﬁ. Ymeer pellaTb CTaHAapTHBIE 3a4d4u, JOITyCKasd He3HAUUTEe/IbHbIe

XOpOILII0
P MOrPeITHOCTH. Bria/ieeT GOBITMHCTBOM OCHOBHBIX HABBIKOB HCTIOTb30BaHMUS
6a30BbIX MaTeMaTHUECKUX 3HAHUH, IEeMOHCTPHUPYS UX B CTAHZAPTHBIX CUTYalLUsIX.
3HaeT OCHOBHBIE ITOHSATUS MaTeMaTUUeCKOro aHa/lr3a. Y MeeT pelllaTb CTaH apTHbIe
3aJauM, ZIONyCKas psii HerpyobIx oIMOoK. BiiafieeT HaBbIKAMH UCIIOIb30BaAHUS
YA0BJeTBOPUTENBHO

0a30BbIX MaTeMaTHUECKUX 3HAHUWH [I/Is PeIIeHus MPOCTENIINX 3aau
MaTeMaTU4YecKoro aHain3a.

Hanuuue rpy0Obix olIMO0K B OCHOBHOM MaTepuasie, Halnuue TpyObIX OMIMOOK Mpr
HEY/JIOBJIETBOPUTE/IBHO | pellleHUH CTaH/IapTHBIX 33/lau, OTCYTCTBHE HABBIKOB, TIPEyCMOTPEHHBIX JaHHOU
KOMIIeTeHLIUEH.

OtcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHHst CTaH/apTHBIX
JI0XO0 %
3a/jay, MOJTHOe OTCYTCTBHE HABBIKOB, MPEYCMOTPEHHBIX KOMIIeTEeHLUeH.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMeXyTOYHOH
arrecTanyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b
chopmu Hey/0BJIETBOP | Y/JOBJIETBO O0YeHb
IJIOXO X0poiio OT/INYHO NPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO X0poIIo
0CTH
KOMITIeT
eHIUKH
(uHANK
aropa
AOCTHXK He 3aUTeHO 3a4TeHo
eHHs
KOMIIeT
eHLUH)
3Hanus OrcyTcTBHe | YpoBeHb MuHuMaILEH | YpoBeHb | YpoBeHb | YpoBeHb | YpoBeHb




o . 3HaHMH B
3HAHUN 3HaHWH B
obneme, .
TEOpeTHUeCcKoro 0 obneme, 3HAHWH B
COOTBETCTBY
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, .
3HAaHWH HIDKe L 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMabHBIX o rporpamMme obbeme,
OL|EHUTb TIOJTHOTY . 3HaHWH. rporpamme yloiem
N TpeboBaHUH. TO/ITOTOBKH TPEBBIILAOLLE
3HaHUH [JomnymieHo | MOATOTOBKU nporpamMme
Nmenmu mMecTo . [ony1ieHo M [IpOrpamMmy
BCJIeICTBHE MHOT0 . [ony1ieHo TMO/ITOTOBK
rpy6ble omMbku HECKOJIbKO TMO/ITOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
[IpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHUsl. ITposeMOHCTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMpOBaHkbI BCe
ITpu pereHNM yMeHUsI. YMeHHSI.
MHMHHMMaJIbHBIX YMeHHUsI. BCe OCHOBHBbIE
N CTaHZJapTHBIX PelrteHsl Pertensl Bce
yYMeHHUH. PelileHbl Bce | OCHOBHBIE YMeHUsl.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeB03MOKHOCTB OCHOBHBIe 3azauy C PerieHs! Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OLIEHUTh HalHuKe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpybbIMU | Herpy6bIMU
yMeHUi BbInosHeHs! | U 3a/lauM.
OCHOBHbIE ommbKaMu. | oummbKamu.
BCJIE[ICTBHE BCe 33J]aHUsI | HecyllecTB | BhinosiHeHs!
yMmenust. Imeny | BeimonHeHs! | BoimonHeHbl
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/IaHusT
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
OIINOKM 3a/laHusl, HO | B MOJTHOM
oTBeTa HEKOTOpbIle | U, obbeme 6e3
He B obneme, HO
c BBITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEeKOTOopble
HeJjoueTaMH | bl BCe
obbeme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAaHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTp
HaBbIKOB. CTaHZJapTHBIX 6asoBble HaBbIKU
HaBBLIKOB 0a3oBbIe HMpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBbIKU NIPU npH .
1St HaBBIKH TIPH TBOPUYECKHUI
OL|eHWUTh HalMuKe | TPOJEeMOHCTPUD peleHnn peleHnn
Hagbiku peleHust peleHnn TIOZIXO[, K
HaBBLIKOB oBaHb!I 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHZapTHBI peLLeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 3a/jau ¢ X 33724 Oe3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 3374
o6yuarolerocs OT | OMMOKK u oMboK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0UueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOHU aTTECTALlUHA
Onenka YpoBeHb NOJrOTOBKH
NPEBOCXO0/{HO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
[UCLUIUIMHA, CHOPMHUPOBAHBI HAa YDOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHHs, BaJileHUss MO0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHeE BBbIIlIe
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUMM (Y4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
- OYeHb X0pPOLI0 Bce kommereHUMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[MCLUIIMHA, cHOPMHUPOBaHbI HAa YPOBHE He HHXKE «OUeHb XOPOLLIO»
XOPOILO Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
JMCLIUIVIMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAoB/eTBOpUTEab | Bce KommeTeHiuu (YacTH KOMIETeHIMiH), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBjieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HEe HWXKe «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «Y/IOB/IETBOPUTEILHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO
TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

1 cemecTp

1. IToHsATHE MHOKeCTBa, MOJAMHOKECTBA JAHHOTO MHOXKeCTBa. Unc10Bble MHOXKeCTBa. YUCI0BbIe
MPOMEXXYTKH, OKPECTHOCTb TOUKU. OrpaHAuYeHHbIe YMC/IOBble MHOXKeCTBa. TOUHbIe TPAHU MHOXKECTBa.
OrpefiesieHre UYKC/IOBOM TTOC/Ie/JOBAaTeILHOCTH U ee TIpejiesia.

TeopeMa 0 eJUHCTBEHHOCTH Mpejesia YMCI0BOM MOC/Ie[0BaTeTbHOCTH.

Teopema 06 OrpaHUUEHHOCTU CXOZSIIENCS UMCTIOBOU TTOC/IeI0BATE/ILHOCTH.

Apudmernueckue [eHCTBUS HaJ UNCIOBLIMU TTOC/IeI0BaTe/TbHOCTSIMHU.

Teopema 0 npefie/IbHOM Mepexofie B HepaBeHCTBaXx.

Nk WwWN

BeckoHeuHo 6osibIlve ¥ 6eCKOHEUHO Masible TIoc/ie/joBaTeTbHOCTU. CBs3b MexXly HUMH. CBOMCTBa

OecKOHEeYHO MaJlbIX TI0C/Ie/[0BaTeTbHOCTEH.

8. MoHOTOHHBIe [T0C/Ie0BaTe/IbHOCTU. TeopeMsl 0 Ipefieslax MOHOTOHHBIX M0C/Ie[J0BaTe/IbHOCTEH.

9. ®yHzamMeHTa/IbHbIE NTOC/Ie0BaTeNbHOCTH. IloAnocie[0BaTe/IbHOCTHA U YaCTAYHBIE TIpefiesibl. Y C/I0BUSA
CXOZUMOCTH U pacXOAUMOCTH MOC/IeA0BaTEbHOCTH.

10.Onpezenenve npefena QyHkLuy no Koy, reomerpuyeckast MHTeprpeTalus rnpejesna. OnpezeneHye
ripefieia (GDYHKIMM Ha sI3bIKe TTOC/IeZioBaTeTbHOCTH T10 IeliHe.

11.Teopema 06 5KBHBa/IeHTHOCTH JJBYX OIpeZiesieHUH rpefiena hyHKIHH.

12.0pHOCTOpOHHME TIpezenbl. Heo6xoauMoe 1 0CTaTOUHOE YCIOBUE CyIIieCTBOBAHUS TpeZierna QyHKLIWH.

13.T1epBblii 3aMeuaTenbHbIN Npefien U Cle[CTBUS U3 Hero.

14.Btopotii 3ameuaTe/bHbIN Npefien U CIeiCTBUS U3 Hero.

15.CpaBHeHue 6eCKOHEUHO Masibix BesinuuH. OrpeziesieHre mopsifika MajioCcTH 6eCKOHeUHO Masion 1
Bbl/Ie/IeHHe TJIaBHOM 4acTH 0eCKOHeUHO Masok.

16.Tabsmiia SKBUBaIEHTHBIX 6ECKOHEUHO MaJIbIX C BBIBOJOM BCeX (hopMyIL.

17.Teopema o BbIUMC/IEHUH TIPeJe/IOB C UCIO/Ib30BaHNEM SKBHUBa/IEHTHbIX O@CKOHEUHO MaJIbIX.

18.CpaBHenue 6eckoHeuHO GombIIMX BesurH. OmnpesiesieHye Mopsiika pocTa.

19.HemnpepbIBHOCTH (YHKIMK B Touke. HeoOXouMoe U 10CTaTOYHOEe YCI0BUE HETIPEPBIBHOCTH B TOUKE.
Knaccudukaiys Touek paspbiBa.

20.HermpepsIiBHOCTh QYHKLMKM Ha MHOKeCTBe. HelpepuIBHOCTD 3/1eMeHTapHBIX (yHKLIWH.

21.HerpepbIBHOCTH CIIOXKHOU M 00paTHOW (DYHKIUH.

22.T1epBas v BTOpasi TeopeMbl Korm zs1s1 HenpepbIBHBIX (YHKLHIA.

23.I1epBas v BTOpas TeopeMsl Beliepiutpacca /7151 HelpephIBHbIX (QYHKLMIMA.

24.0mnpeiesieHe IPOU3BOAHON. ["'eoMeTprueckuii U Gpu3nyecKuil CMbIC/ IPOM3BOJHOM.

25.0H0CTOpPOHHME TIPOM3BO/IHBIe. Heo0XxouMoe 1 JOCTaTOYHOe YC/IOBHE CYILeCTBOBaHMS TIPOU3BOAHOM.

26.I1paBusia BbIUMC/IEHUS] IPOU3BOJHBIX OT CyMMBbI, IPOU3BeSeHNsI U YaCTHOT'O (DYHKLUM.

27.TIpou3BosiHast C/I0KHOW QyHKIWH. [Tpon3BoHas obpaTHoi ¢pyHKImu. [Ipon3BogHas QyHKLNH,

3aJjaHHOM NapameTpryecky. [Ipon3BojHast HesIBHO 3a/JaHHOM (DyHKLIMU.



28.0mpegenenvie auddepeHrpyemMoi QyHKLUM B Touke. HeobxoanMoe 1 JocTaTouHOe yCIoBHe
InddepenLpyemocty. CBsi3b MeX/y HENPepPbIBHOCTHIO U AndepeHMpyeMOoCThi0 (PyHKIMH.

29.0mnpegenenue quddepeniana GyHKIUH, €T0 TeOMeTpUUeCKUi CMbIC/T. TIpaBr/iia BEIYUCIEHUS
muddepeniana. HBapuaHTHOCTEL (hopMbI epBoro AuddepeHIrana.

30.ITpor3BoaHbIe BRICIIKX MOPSAKOB. [IpaBuia moBTopHOro AnidpdepeHpOBaHUSI.

31.[ToBTopHOe muddepenLipoBanue B fuddepenivanax. HapyieHre ”HBapUaHTHOCTH (POPMBI BBICIIIMX
IuddepeHLanos.

32.I1paBusa JlonuTans pacKpbITHs Heolpe/ie/leHHOCTe! .

33.®opmyna Teitnopa ass MHorowieHa. @opmyiia Tefinopa Asist Tpon3Bo/ibHOM QyHKUKH. PopMmyia
Jlarpanka /i71st IPUO/IM>KeHHBIX BEIYUCTIEHUH.

34.BbIBeCTH CTaHAPTHBIE pa3iokeHus. Onpeie/Th UMCI0 ¢ TOUHOCTBIO Ao 0,001.

35.0cHoBHbIe TeopeMbl AuddepenrpanbHoro ucuucienus (Pomnss, Kowm u Jlarpanka).

36.JocTraTouHoe yc/ioBre MOHOTOHHOCTU (DYHKLIUU.

37.0mnpe/iesieHue JIOKaILHOTO 3KcTpeMyMa. HeobXoiMMoe yCIoBHe 3KCTpeMyMa.

38.T1epBoe 10CTaTOUYHOE YCI0BHE SKCTpeMyMa (DyHKLIMHU B TOUKe.

39.BTopoe focTtaTouHOe ycaoBHe 3KCTpeMyMa (yHKIMU B TOUKe.

40.0mnpeienieHyre BIMYK/IOW U BOTHYTOM DyHKIMH. HeobXxoquMoe 1 I0CTaTOUHOE YC/I0BUE BBIMYKIOCTH
(BorHyTocTH) hyHKIMHU. JloCTaTOUHOE YCI0BUE BBITYKIOCTH (BOTHYTOCTH).

41.Toukn nepernba. HeobxormMoe 1 0CTaTOUHOE yCIOBHUE TOUKH Teperroa.

42.0mpefieneHre HeOIpee/IeHHOr0 HHTeTpasia ki ero CBOWCTBA. BeiBecTH Tab/MIly UHTETpasioB U3
onpejie/ieHNs1 HeOIpee/IeHHOr0 UHTerpasna.

43.3aMeHa riepeMeHHOM B Heompe/ieJIeHHOM HMHTerpase. BeluncieHre UHTerpajoB BUAA , .

44 . VIHTerpupoBaHye I0 4acTsIM B HeoNpele/leHHOM MHTerpasle.

45.BBIBeCTH JOTIO/THUTE/TBHYO Tab/IHIy UHTerpasIoB.

46.TToHsITHE O PaLMOHANBHBIX U JPOOHO-paLMOHANBHBIX (GYHKUMSAX. Pa3iokeHre TIpaBUIbHON
parMoHaNbHOM poOU Ha CyMMY MPOCTeHIINX Ipobeii.

47.VIHTerpupoBaHye UppaLMOHAIbHBIX QYHKIMH. [IpoOHO-paljoHaIbHbIe TIOACTAHOBKH.

48.uterpupoBanue auddepeHiianpHoro buHoma. IToactaHoBky Yebbliiiesa.

49.TToncTaHOBKY Ditsiepa.

50.MHTerpupoBaHye TPUrOHOMEeTPUUECKUX (DYHKIIUM.

51.0rmpegenenve uHTerpana Pumana, ero reometpuueckuil cmbicil. Knaccs! pyHKIMN, UHTErpUpyeMbIX 110
Pumany.

52.CpoticTBa uHTerpana PumaHa, BelpakaeMble paBeHcTBaMU. CBOMCTBa MHTerpasjia PrumaHa, Beipa’kaemMbie
HepaBeHCTBaMU.

53.0cHoBHasi Teopema UHTerpanbHoro ucurciaenusi. @opmyna HetotoHa-JletibHuIIa.

54.3ameHa nepeMeHHOM B OIpe/ie/IeHHOM MHTerpase. VIHTerpupoBaHHe 0 4acTSM B ONpe/ie/IeHHOM
WHTerpa’e.

55.BrruricieHye iomaziel miaocKux (GUryp B 1eKapTOBbIX KOOP/WHATaX, B [TapaMeTpUUeCcKoOM BU/Ie U B
TMOJIIPHBIX KOOpAWHATaX.

56.BrIunciieHye IMHBL AYTH B JeKapTOBLIX KOODJAWHATAX, B IapaMeTpPUUeCKOM BHJe .U B MOJISIPHBIX
KOOpZMHaTax.

57.TloHsTHE O IBYX THUTIAX HeCOOCTBEHHBIX UHTErPAsioB.

2 cemecTp

1. Ompegenenue k-MepHOT0 OBK/IM/I0BA ITPOCTPAHCTRA.
Omnpenenenne GyHKLHMM MHOTHX rlepeMeHHbIX. [ToHsATHE QyHKIUM ABYX TIepeMeHHbIX, ee
reoMeTpyyeckasi UHTepIipeTaLysl.

3. Ompepenenue nipesiena GyHKLHMM MHOIMX IlepeMeHHbIX. TeopeMsl 0 rpefesax. [ToHsTue qBoliHOTO
ripejienia, ero reoOMeTpUYeCcKuii CMbICII.



4. TlonHoe ¥ yacTHOe TIpYpallieHus PyHKLMU. HerpepbIBHOCTE 110 COBOKYITHOCTH TIepeMeHHbIX U
0TJe/IbHOM IepeMeHHOU. CBs3b MKy HUMMU.

5. OnpegeneHre YaCTHOM TTPOU3BO/IHOM, ee reOMeTPUUEeCKUN CMBICII.

6. Omnpepgenenue nuddeperuypyemoit hyHkinu. Teopema o HellpepbIBHOCTU AU(depeHIUpyeMoit
¢dyHKUMn.

7. Heobxozpumoe u focTaTouHoe ycioBus AuddepeHIpyeMoCcTH (PyHKIMH.

8. Juddepenuyan ¢pyHKLIMN MHOTUX NepeMeHHbIX. JuddepeHiiyan GyHKLMY ABYX IlepeMeHHbBIX.

9. TMpousBogHasi 1-T0 MOpPsiiKA CJIOKHON QYHKIVH.

10.CBoiicTBO MHBapHAHTHOCTU (HhOPMBI TTepBoro AuddepeHirana /s CJI0KHOW QyHKIUN.

11.YacTHble MpOM3BOAHBIE BBICIINX MTOPALKOB. TeopeMa 0 paBeHCTBe CMellaHHbIX TPOM3BOJHBIX.

12. JuddepeHniyansl BHICIIMX MOPsIKOB. BoiBecTH 06111yt0 dopmyny auddepeniiana n-ro nopsjka asis
(yHKUWH 2-X He3aBUCUMBIX TlepeMeHHbIX.

13.YacTHble TpOM3BOAHbIE 2-T0 MOPsAJKa C/I0KHOU (PyHKI[MM (Ha mpuMepe GYHKLUU 2-X TepeMeHHbIX).

14.Hapy1iieHrie ”HBapUaHTHOCTH (opMbl JuddepeHIanoB BEICIINX MOPSAKOB OT CJI0XKHOM (QyHKLIMU.

15.TTpou3BoiHast HESIBHO 3aZIaHHOM (PYHKIWH.

16.JuddepeHLipoBaHre CUCTEMbI HESIBHO 3a[JaHHBIX (QyHKIIUM.

17.3ameHa nepeMeHHBIX B () depeHL[HaTbHBIX BEIPAKEHUSIX.

18.TIpou3sBojHas 110 HAIIpaBJIEHHUIO, ee CBSI3b C I'Pa/JUEHTOM.

19.'eomeTpryecKuii CMbIC/ rpaZivieHTa (PYHKLMH MHOTUX ITepeMeHHBbIX.

20.0mpeiesieHrie MOHOTOHHOW (DYHKL[MM B 3alaHHOM HarlpaBjieHuH. [JocTaTouHOe yClioBHUe
MOHOTOHHOCTH.

21.0Omnpepenenye SKCTpeMyMa (QyHKI[M MHOTHX TlepeMeHHbIX. HeobXoaumoe 1 10CTaTOYHOe YC/IOBUS
3KCTpeMyMa /11 QYHKLIMY MHOTHX [lepeMeHHBIX.

22.Tlonsitre kBazpatuuHo ¢opmbl. Kpurepuit CubBecTpa.

23.JocTaTouHoe yc/ioBHe 3KCTpeMyMa [ijisi QYHKI[MH ABYX TlepeMeHHbIX.

24.3a/ja4a OTBICKaHUS YCJIOBHOTO SKCTpPeMyMa.

25.I1no11a/1b MHOTOYTO/ILHOU (DUTYPBI. MI3MeprMbie 10 2KopZiaHy MHOXKeCTBa. Y CJIOBUSI NU3MEPUMOCTH
MHO>KeCTBa.

26.0mpejesieHye TBOMHOTO UHTErPaja, ero reoMeTpuuecKril U pusnuecknii cMpici. CBOMCTBA JBOMHOTO
UHTerpasa.

27.11pvBesieHre JBOMHOTO MHTErpasa K MOBTOPHOMY B C/Tydae MpsIMOYTO/IbHOM 00/1acTy.

28.TIpuBesieHe JBOWHOTO UWHTerpasa K MOBTOPHOMY B C/lydae KPUBOJMHEHHOM 06/1acTH.

29.KpurBosiuHeliHble KOOPAWHATHI Ha IJIOCKOCTH. [ToJIsipHbIe U 3/1/TUIITUYECKUe KOODUHATHI.

30.3aMeHa nepeMeHHBIX B IBOWHOM HUHTerpase. [lepexos K MoJipHBIM KOOpUHAaTaM B JIBOMHOM
UHTerpare.

31.TTousiTre KyOupyemoii obractu. OnpesiesieHre TPOMHOTO WHTerpasia. CBOMCTBA TPOWHOTO MHTETPasa,
reoMeTprUYeCcKUi ¥ GU3NYeCKUl CMBICI.

32.BrbluKc/ieHye TPOMHOr0 MHTerpasa B /1eKapTOBbIX KOOpAMHATaX. 3aMeHa NepeMeHHbIX B TPOMHOM
VHTerpa’e.

33.I1epexof K LWIMHAPUUECKUM KOOpPJMHATaM B TPOMHOM UHTerpase.

34.Tlepexo K ctepruuecKuM KOOpAHWHATaM B TPOMHOM HHTerpaie.

35.0mnpejiesieHye YMC/I0BOIO Psifia M ero CXOAUMOCTH. [loKas3aTh CXOAUMOCTb FeOMeTpUUeCcKoi
MIPOrPeCcCHM.

36.Kputepuii Koty cXoMMOCTH YKC/IOBOTO psifa. Heobxoqumoe ycioBre CXOUMOCTH psifia.

37.CBoliCTBa UNC/IOBBIX PSJIOB.

38.11pu3HaK cpaBHEHMS [/ 3HAKOIOJ/IOKUTENBHBIX psAfoB. [Ipe/ienbHbIN PU3HAK CpaBHEHUS [i/Is
3HAKOII0JIO’KUTE/IbHBIX PSI0B. DKBUBA/IEHTHBIM [IPU3HAK CPaBHEHUS

39.PasukanbHbIi npu3Hak Kolm /17151 3HaKOIMOI0KUTEeNbHBIX PSJOB.

40.TTpu3sHak Janambepa fyist 3HaKOTIOI0XKUTE/TbHBIX PSAZIOB.



41.WnTerpanbhbiii ipusHak Koiim. []1s1 3HaKOIOMOXUTeNbHBIX PsAAOoB. [JoKa3aTh CX0IUMOCTh

0000111eHHOT0 TAPMOHUUECKOTO PsZIA.

42.AbcosoTHas ¥ yCJIOBHAs! CXOAUMOCTD 3HAKOTIepeMeHHBIX psifoB. OOIMi 10CTaTOUHBINA NPU3HAK

CXOJJMMOCTH 3HaKOIePeMeHHOr 0 psizia.

43.TTpu3Haku Tupuxie U Abesis [y 3HaKOTIePeMEeHHBIX PS/IOB.
44.TIpu3sHak JlefiOHMIIA /11 3HAKOUEPeIYIOIIUXCS PSAIOB.
45.CBoiicTBa abCOIOTHO CXOASIIUXCS PSIZIOB.

46J10TOQEQH8HIIpaBHOMepHaHCXOAHMOCTB(bYHKHHOHaﬂbeD(HOCHEAOBBTEHLHOCTEﬁIIPHAOB.

47 Kputepuii Koiiii paBHOMepHOM cX0AUMOCTH (DyHKI[MOHANIBHBIX TIOC/Ie/J0BaTeIbHOCTEN U PSI/IOB.

48.Ma)XOpaHTHBIN TTPU3HAK PaBHOMEPHON CXOIMMOCTH (hYHKIIMOHATLHOM TOC/IeI0BaTeTbHOCTH.

49.I1pusHak BeliepiTpacca paBHOMEpPHOH CXOLUMOCTH (DYHKL[MOHA/IBHOI'O psifia.
50.HaxoxzeHue paguryca U MHTepBaia CXOAUMOCTH CTETIEHHOTO Psifa.
51.MnTerpupoBanue U quddepeHLPOBaHNEe CTETIEHHBIX PSI/IOB.

52.Psp Telinopa. CtaHapTHbIe pa3ioyKeHusl.

53.0pTOroHasbHbIe 1 OPTOHOPMUPOBAHHbBIE CUCTeMbI (DyHKIMH. OCHOBHast ¥ 006001|eHHas

TPUTOHOMETPUUECKUe CUCTeMbI (PYHKLIUH.
54.Psin dypbe 110 OPTOrOHANBHOMN crcTeMe (PYHKIIUH.

55.Psg dypbe 110 0CHOBHOM M 0000IIeHHOM TPUTOHOMETPUUECKOM cucTeMe (DYHKIUH.
56.PasnosxeHne nepuoardyeckoil GyHkuuu B psiz @ypre.
57.Pa3nokeHre UeTHOM U HeueTHOU GYHKLUH B psif Pypre.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

OrjeHKa

Kpurepuu orjeHuBaHUs

TpeBOCXOAHO

Bce komrereHiuy (4acTv KOMITeTeHIIU), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
MUCIUTTHHA, CHOPMUPOBAHBI Ha YPOBHE He HIKe «IIPeBOCXO/IHOY,
MIPO/IEMOHCTPUPOBAHBI 3HAHWS, YMEHUsI, BIafieHus 110 COOTBETCTBYIOIINM
KOMIIETEeHIIMsIM Ha YPOBHE, BhIIIIE TIPeyCMOTPEHHOT O TIPOTPaMMO}A.

OT/IMYHO

Bce komneTeH1[uM (4acTH KOMIIeTeHLUI), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaB/ieHa
JVCLIMTIIHA, COPMUPOBAHBI HA YPOBHE He HIDKE «OT/IMUHO», TP 3TOM XOTsI ObI
0/JlHa KOMITeTeHLUs1 COpPMHUPOBaHA HAa YPOBHE «OTIAYHO».

OYeHb XOPOLII0

Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
IUCIUTTHHA, C(HOPMUPOBAHBI Ha YPOBHE He HIDKe «OUeHb XOPOIIIO», TIPU 3TOM
x0Ts1 ObI 0ZJHa KOMITIeTeHI[|si cChOPMHUPOBaHa Ha YPOBHE «OUeHb XOPOIIIO».

XOpOILO

Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
JUCLIMTUIMHA, COPMHPOBAHBI HAa YPOBHE He HIDKE «XODPOILO», TIPU ITOM XOTs Obl
0JlHa KoMIleTeHLus1 C(popMUpOBaHa HAa YPOBHE «XOPOLIO».

YZI0B/IETBOPUTE/ILHO

Bce komnieTeHIUM (YacTH KOMIIeTeHLMH), Ha Y OpMUpPOBaHMe KOTOPLIX HarlpaB/ieHa
JUCLIMIUIMHA, CQOPMHPOBAHbI HA YDOBHE He HIDKE «Y/I0BJIETBOPUTE/ILHO», IPU
3TOM XOTs1 OBl O/IHa KOMITeTeHLIMs1 ChOPMHUPOBaHa Ha YPOBHe
«yI0BJIETBOPUTETHHOY.

Hey/I0B/IETBOPUTETEHO

Xots 661 0/fHa KOMITeTeHLMs1 ChOPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,
HU OJjHa U3 KOMIeTeHLIUH He c(hopMHUpOBaHa Ha YPOBHE «IIJIOXO0».




OueHka Kpurtepuu oLieHUBaHUs

T710X0 Xots 661 0/fHa KOMITeTeHL[UsI CHOPMHUPOBaHA Ha YPOBHE «IJIOX0»

5.3.2 TumnoBble 3afaHusa (oLeHOUHOe cpeAcTBO - IIpakTHueckoe 3ajjaHue) /I OLEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

ITpHMepHl KOHTPOIBHBIX 3aJaHHi 1Mo TeMe «IIpeaeasl H HeIPepPEIBHOCTh (DYHKITHHY):

1. BEIUHCTIHTE IIpeelsl

=}
—
=
=

sin{x——} 3
U6 lim (cos6x) ™ fim (V¥ 5 x -5

T 3 x—0 x—+Zoe

)

. 2( ] 2 . 3
. OnpenenuTs MOPAIOK MaToCTH 0eCKOHeUHO Malof arcig” ( 9+x" — 3) +In"(1+2x) mpu

x — 0 OTHOCHTEeIBHO GecKOHeuHo Manoii x¥

4. OnpesienHTh XapaKTep TOYeK pa3phIBa H IIOCTPOHTD 3CKH3 rpaduka [ (r) = 0

[+2*
[IpuMepsl KOHTPOILHEIX 3alaHdi 110 TeMe «JIuddepeHnrpopanne HVHKITHH OHOH IepeMeHHOH»

1 ]. . CosX
l. Bemmennts vy, ecmn y=+/x> +1-In| —+,[l+—= |+(sinx)
X X

2. BeuHCIHTS Vi .Tae x(f) =& | v(r)= e

2 .
3. Bermuemuts 19 | ecmm = (x + l)sm 2x

., 2 —x2
4. Haiith d°y, vy=4"" ecJH x—3aBHCHMAd IepeMeHHAs

X —X
. e —e —2x
5. Berauemuts 1M ——————— 1o npaBwiry Jlonuransd u 1mo popmyne Teiinopa
x—=>0  X—smx
X’
6. MccieioBath | MOCTPOUTH Ipaduk Gpyrkmmn [ (X) =



IIpHMepEl KOHTPOIBHEIX 3amaHHil mo TeMe «HeompedeleHHEIH H oOpeleIeHHEIH HHTETPAI»

1. BEIYHCIIHTE HHTETPATIBL:

sin2x ) (x —3)dx 2tgx+3 ‘ ; dx
I 2 X j 2 j 2 4 2 2 .d‘\' 4fs . [5 _
\-'2+COS x \..'3_2;\'_;\' SIII™ X+ 2COS™ X Za V- X+ /2 X
d e—1 —
j 5 a 5 . j In(x +Dex Icos3 2xdx . J‘i\ 1+33xdx
(x"+2x—-8)(x"+2x+5) o

2. HaifTi miomas dHrypsL, orpanmensof mamnvm: V- + 8x =16, y° —24x = 48

x=1 -1
3. HaiiTa momaap OeT/IH THHHHA Ay
V= —

4. Hafitu [ymuHy OYTH IUIOCKOH KPHBOH 7" = l—cos¢

IIprMepEl KOHTPOIBRHEIX 3aJaHHMH 110 TeMe «/[HpdepeHnHpoBaHHe H MHOTHX II€PeMEHHBIX)
2
1. Hafitu ——. ecmd u = f (J‘..\f‘.-‘. x_v:). X. ¥. I - He3aBHCHMEIE IIepeMeHHEIE.
oxcoy
. dy dyv d*x d’vy X +2yz=0
2.Hafith — ., —. —-.—-. eclH ) o
z dz d=° d= XT+y +z-=0
. _ , 0%z oz 2 X
3. [IpeoOpa3oBark ypaBHEHHE 1 — +Ea:—, €CIH U=—. V=X, W=xI—Y, IJe
2 - v

w = w(u.v) - HoBad QYHKIHIL

e 2 2
4. Mccrie1oBaTh Ha YCIOBHBIH 3KCTPeMyM QYHKITHIO i = x — 2y + 22, eClIH  x~ +_1-2 +z7=1.



IIpuMepsl 3amaHHi Do TeMe «/[BoHHEIe H TpoiHbIe HHTErPAIED)

2
1 2—x

1. VI3MeHHTh IOPAI0K HHTETPHPOBAHH [ dx [ f(x,v)dy

0 X

2. ITepeHiTH K IIOIPHEIM KOOPAHHATAM X = 7°COS @, } = 7'Sill 2 H PACCTABHTB IIPeJIelIE]

HHTerpaIiii B TOM H JPYTOM MOpPSJIKe: _U Fe.v)dvdy. D:x* +y <2y, y<1
D

3. IepeiiTn k cepHIecKHM HIH MIIHHAPHUECKHM KOOPAHHATAM H BBITHCIHTD:

. a
XT+zz

4. BEIYHCIIHTE 00BEM Tella, OIrpaHHYEHHOT 0O ITOBEPXHOCTAMH:

v+ =L ¥4y = x=0.v=0.2=0 (.TEO._TEO.:EO)

ITprMepEl KOHTPOILHEIX 3adaHui 1o TeMe «Panry

1. MccnemoBaTh CXOAHMOCTD CIIETYIOITHX YHCIIOBBIX PAIOB:

L

—_

@
n=1

n

2

[¥5]

. UccmemoBaTh CXOMHMOCTE CTEIIEHHOI'O paaa: Z

. MccreioBaTh Ha paBHOMEPHYIO CXOIHMOCTE PAT D

(\fng +n+1—n’ —n+1). 1.2 Z(—l)” 2+l 1.3. Z(—])”'ICHL;H.

-2 |
n=1 5 + a0 n=1 An

n! "

o

n=1

oo f) n
2x 1
(.—) npu 0<x<—
n=l AN+ X 2

4. Pa3moxuTh B paj Teitaopa mo cTenesM x GpyHKIHIO: f(x) = In(1+ x+x% +x°)

Kpurtepuu ouenuBanus (oreHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OreHka

Kpurepun onjeHuBaHUsA

TIPEeBOCXO{HO

3HaeT OCHOBHOM U [IOTIOJTHUTE/bHBINA MaTepran 6e3 olrboK U TOTrpelrHOCTeN.
YMeer peliats 3a/jaudl MOBBILIEHHOU CJIOXKHOCTH 0€3 OIMOO0K 1 IMOrPeIHOCTeH.
CB000ZIHO B/IafieeT BCeMHU HaBbIKaMH, IEMOHCTPUPYS UX B CTAHAAPTHBIX
HeCTaH/IapTHBIX CUTYaLUsX.

OT/IMYHO

3HaeT OCHOBHBIE MTOHATUSA U TeopeMbl MaTeMaTH4YeCKOro aHa/iu3a 6e3 ommboK 1
HOFPGMHOCTEﬁ. Ymeer pellaThk CTaHAapTHBIE 3aJd4X 6e3 oInboK 1 HOFPEIHHOCTBﬁ
" 3aaun TTOBBIIIEHHOM C/IOXKHOCTH C HE3HAUMTE/ILHBIMU OLIMOKAMU 1
TMOrperHOCTAMMU. BJIEIAEET BCEeMM HaBbIKaMH, JEMOHCTPHUPYA UX B CTAHAAPTHBIX
CUTyallusX.

OYeHb XOPOLIO

3HaeT OCHOBHBIE MTOHATUSA U T€OpEMbI MAaTEMATUUECKOT'O aHa/IN3d C




OueHka Kpurtepuu oLieHUBaHUs

He3HauMTeTbHBIMH TOTPELTHOCTSIMU. Y MeTh pelllaTh CTaH/lapTHbIe 3a/jauu Oe3
oMOOK 1 MorpelHocTeld. BiiasieeT BceMr OCHOBHBIMU HaBBIKAMU MCTIO/Ib30BaHKS
MaTeMaTUUyecKOro arrapaTra, eMOHCTPUPYS UX B CTaH/aPTHBIX CUTYalLlUsIX.

3HaeT OCHOBHbIE MOHSITHUSI MaTeMaTUUeCKOT0 aHa/k3a C PSiIoM 3aMeTHBIX
TOTpeLHoCTell. YMeeT pelllaTh CTaHAAPTHbBIE 3aiauM, JOIyCcKas He3HauuTe/IbHbIe

XOPOIII0
P MOrPeIIHOCTH. BiiafieeT 60/IBIIIMHCTBOM OCHOBHBIX HABBIKOB HCTIOTb30BaHMUS
0a30BbIX MaTeMaTHUECKUX 3HAHUH, IEMOHCTPUPYS UX B CTAaHAAPTHBIX CUTYALUSIX.
3HaeT OCHOBHBIE ITOHSATHUS MaTeMaTUUeCKOT0 aHa/li3a. Y MeeT PelllaTh CTaHapTHhIe
3a/lauM, AOIyCKast psiji HerpyObix omboK. BiazieeT HaBbIKaMU HUCTIOTb30BaHMS
yA0BJeTBOPUTENHHO

6a30BbIX MaTeMaTHUECKUX 3HAHWH JJIs1 pellieHust IPOCTeHIINX 3a/au
MaTeMaTU4YeCKOro aHa/lusa.

Hanuuue rpy6bix ommmb0K B OCHOBHOM MaTepHalie, Hajlure rpyObIxX OmrO0K Tpu
HEY/JIOB/IETBOPUTE/IbHO | pellleHUH CTaH/IapTHBIX 3a/lau, OTCYTCTBHE HABBIKOB, MIPeAyCMOTPEHHBIX JaHHOM
KOMIIeTEeHLINEH.

OtcyTCTBUE 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHust CTaH/apTHBIX
II7I0X0 7
3a/jay, NOJTHOe OTCYTCTBHE HABBIKOB, MPEYCMOTPEHHBIX KOMIIeTeHL1e.

6. YueOHO-MeTOMUECKOE M HH(OpMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Nneun B. A. OcHOBBI MaTeMaTU4eckoro aHanusa: B 2-x u. Hacte I. Y. 1. OcHOBBI MaTeMaTUyeCKoro
aHaym3a: B 2-x u. Yacte [/ MiibuH B. A, [1o3Hsk O. I'. - 7-e usg., crepeot. - Mocksa : DUSMATIINT,
2021. - 648 c. - PekomenjoBaH0 MuHHCTepCTBOM 00pa3oBaHusi Poccuiickoii deiepariyivi B KaueCcTBe
yueOHHUKa /ISl CTy/IeHTOB (hU3UUYEeCKUX CITeI[UaIbHOCTeH U crieljuaibHOCTH "TIpuK/iasHas MaTeMaTuka'. -
bubsmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Kaura u3 komnekiun @U3MATIIAUT -
Matematuka. - ISBN 978-5-9221-0902-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781681&idb=0.

2. inbuH B. A. OcHOBBI MaTeMaTUUeCKOTO aHam3a : Yueb. j1s By3oB. Y. II. OCHOBBI MaTeMaTHyeCcKoro
aHasu3a: B 2-x u. Yacts 11 / Uneun B. A I1o3HsK 3. I'. - 5-e u3g., crepeot. - Mocksa : PUSMATIIAUT,
2022. - 464 c. - PekomeHjoBaHO MuHUCTEPCTBOM 00pa3oBaHusi Poccuiickoii deiepariyivi B KaUeCTBe
yueOHMKa [JIs1 CTYJeHTOB (PU3NUeCKUX CrieliiaabHOCTel U crielianbHoCTH "[IpuKiafHas MaTeMaTHKa'. -
Knura u3 komiekuyn ®U3MATIINT - Marematuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

3. @uxrenronsl ['puropuii Muxaiinosuu. Kypc auddepeHiianbHOro 1 MHTErpaabHOrO UCYUCTIEHUS :
yue0. 715 CTyIeHTOB (hH3. ¥ MeX.-MarT. crierjuaibHoCTel By30B : [B 3 T.]. T. 3/ [mipes. u ipum. A. A.
®nopuHckoro]. - 34, 8-e. - M. : ®usmariur, 2005. - 728 c. - ISBN 5-9221-0466-7 : 315.00., 2 3k3.

4. Demuposuu b. I1. COOpHUK 3a/1au ¥ yIIpayKHEHHUH 110 MaTeMaTHUeCKOMY aHa/IH3y : yuebHoe rmocobue
nuist By30B / lemuzgoBud b. I1. - 25-e u3g., crep. - Cankrt-IletepOypr : Jlanb, 2023. - 624 c. - Kuura u3
Kosiekuyu Jlanb - Maremaruka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?



Action=FindDocs&ids=865605&idb=0.

5. Jemupgosuu Bopuc ITaBnoBruy. COOPHUK 3a/jau U yIIpaXKHEHHH 110 MaTeMaTUYecKoMy aHa/in3y : yueo.
rocobue f1s By30B. - M. : ACT : Actpens, 2003. - 558, [2] c. : u. - ISBN 5-17-010062-0 (ACT). - ISBN
5-271-03601-4 (Actpens) : 194.00., 270 3K3.

6. Kyapsisues JleB [ImutpueBrd. Kypc MaTeMaTHUeCKOro aHaii3a : [yueb. a1t ¢hu3.-MaT. U UHXeHep.-
¢u3. cnermansHocTel By30B] : B 3 1. T. 1/ JI. [I. KyzapsiBues. - 2-e u3g,., iepepab. u gom. - M. : Briciias
mkona, 1988. - 712 c. : un. - ISBN 5-06-001290-5 (B mep.) : 1.60., 261 3k3.

7. Kynpsieues JleB [ImurpueBnd. Kypc MmaTeMaTrueckoro aHamu3a : yue0. Ajisi CTyieHTOB (u13.-MaT. U
WHXeHep.-Qu3. CrieriuaabHOCTel By30B : B 3 T. - 134, 2-e, iepepab. u gor. - 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 3ks.

8. KyapsiBues JleB [ImutpueBnu. Kypc maremaruueckoro aHanusa : [y4e6. asst pus.-mat. ¥ MHXeHep.-
¢wu3. cnenuansHOCTeH By30B] : B 3 T. T. 3. - 2-e u3f., mepepab. u gor. - M. : Beicuias mikona, 1989. - 351,
[1] c. : un. - ISBN 5-06-000444-9, 5-06-00151 : 0.95., 171 3K3.

[JomnonHuTtenbHas 1uTeparypa:

1. Bepman I'. H. CO0opHUK 3aZiau T10 KypCy MaTeMaTUUeCKOTo aHa/Ik3a : yueOHoe rocobue fijist By30B /
Bepman I'. H. - 11-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 492 c. - Kuura u3 kosuieKuuu JlaHb -
Matematuka. - ISBN 978-5-507-46033-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=831755&idb=0.

2. ®uxtenronbll . M. OCHOBBI MaTeMaTHUeCKOTO aHanu3a. Yacth 1 : yueOHUK /151 By30B / DUXTEHTObL]
. M. - 15-e u3g,., crep. - Cankr-Iletep6ypr : Jlanb, 2023. - 444 c. - [JonymeHo MUHUCTEPCTBOM
obpa3oBanus 1 Hayku P® B KauecTBe yueOHUKA /IS CTY/I€HTOB BBICIINX YUeOHBIX 3aBe/IeHUH,
00yuaroIMXCs TI0 HaTpaB/IeHUSIM TTIOATOTOBKH U CTIEIIMaTbHOCTSIM B 00/1aCTH eCTeCTBEHHBIX HayK U
MaTeMaTHKH, TEXHUKU U TeXHOJIOTHH, 00pa30BaHus U MeJaroruky. - KHura u3 KosuteKiuu JIaHb -
Matematuka. - ISBN 978-5-507-45877-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=830692&idb=0.

3. ®uxrenronbl I'. M. OCHOBBI MaTeMaTHUeCKOTo aHamu3a. YacTts 2 : yueOHUK /71 By30B / PUXTEHT OJIbL]
I'. M. - 14-e u3n., crep. - Cankr-IletepOypr : Jlanb, 2023. - 464 c. - JonyiieHo MUHHCTEPCTBOM
obpa3oBanus 1 Hayku PO B KauecTBe yueOHMKA /IJIs CTYZEHTOB BBICIINX YueOHbIX 3aBe/|eHUH,
00yyYaroIIMXCsl TI0 HaripaB/IeHUSIM TIOATOTOBKU M CTIELIa/IbHOCTSIM B 00/1aCTH eCTeCTBeHHBIX HayK U
MaTeMaTHKH, TeXHUKU U TeXHOJIOTHM, 00pa30BaHus U MeJjaroruku. - Kuura us Kosuiekuuu JlaHb -
Maremaruka. - ISBN 978-5-507-46113-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=859216&idb=0.

[TporpammHoe o6ecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

http://www.unn.ru/books/met_files/Semirikova_ILapinova.doc
http://www.lib.unn.ru/students/src/extremum.pdf
http://www.lib.unn.ru/students/src/chisl_ryady.pdf
http://www.unn.ru/books/met_files/raf-2016.pdf

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIAHBI (MO/YJIs1)

YueOHble ayAUTOPUU [I/IsI TIPOBeZIeHUs] YueOHBIX 3aHSITHUM, TMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOU
MPOTpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU



cpeAcTBaMU 00yYeHHsl.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAllleHbl KOMIbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noaroToBku/cneranbHoct  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbIE
TeXHOJIOTUH.

ABTop(n1): CemepukoBa Hazexxza [TeTpoBHa, KaHAUAAT (DH3UKO-MaTeMaTUUeCKUX HayK, JOLIeHT.
3aBeayroumii kadeapoii: [1aBnoB Urops CepreeBuu, JOKTOpP (PM3MKO-MaTeMaTHYeCKUX HaykK.

ITporpamMma oziob6peHa Ha 3ace/jlaHUM MeTOAMUeCKO# Komuccuu ot 28.11.2024, mpoTtokos Ne 06/24.
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