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Pa6ouasi nporpaMma AMCLMIUITAHBI
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YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MarteMaTHueCKoe MO/ie/IMPOBaHKe U BBIUUCIUTeTbHAs MaTeMaTHKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.02 MaTemaTHueCcKyi aHaIM3 OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTeTbHOM

IIPOrpaMMBl.

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

nouck, Kpumuueckuti
aHanu3 u CuHmes
UHopmayuu,
npumeHsimb
cucmemHblii Nno0xo0
ons

peweHus
nocmaeneHHbIX 3a0au

uHpopmayuu

YK-1.2: ¥Ymeem coomHocumb
DA3HOPOOHble sieeHus U
cucmemamu3uposamsn Ux 8
pamKax usbpaHHbix 8UO08
npogeccuoHanbHoU
OdessmenbHOCMU

YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UHGOPMAYUOHHBIMU
UCMOYHUKAMU, ONblm
HAy4HO20 NOUCKA, CO30aHUsl

HAY4YHbIX MeKcmos

Pazauumble Memoobl u cnocobbl
8bIUUC/EHUs Npedenos, Memoobl
dugpepeHyuaibHo20 u
UHMe2panbHO20 UCUUCAEHUS,
MemoObl paznoxceHus yHKyuu
8 cmeneHHble psidbl U psidbl
Dypre

YK-1.2:

Ymemb:

Pewamb mamemamuueckue
3a0ayu u npobnembl,
aHaja02uYHble paHee U3yUeHHbIM:
1. packpbleamso
Heonpede/neHHOCMU U
8bIULCAAMb Npeodesbl
nocsnedogamenbHocmell u
¢yHkyull (c nomowbto
3ameuamesbHbIX Npedesnos,
3KB8UBANEHMHbIX OECKOHEUHO
Manbix, npaguaa Jlonumans);
2. uccaedogamsb yHKYUIO
Ha HenpepbIBHOCMb U
OougpepeHyupyemocmn;

3. Jucppepenyuposamsn
SIBHO U HEsIBHO 3a0AHHble
pyHryuu;

4. OdugpepeHyuposamn
napamempuuecku 3a0aHHble
pyHryuu;

5. uccnedogamnb yHKYuUIO C
NOMOWbIO NPOU3BOOHBIX U
cmpoumb epacpuku;

6. Haxooumb /I0KA/bHble

®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)
YK-1: CnocobeH YK-1.1: 3uaem npuHyunbt YK-1.1: Tecm
ocywecmensimb cbopa, ombopa u 0606wjeHuss  |3Hamb: SK3amen:

Tpakmuueckas 3adaua




SKCmMpemymbl, HaumeHbuwee u

Haubonbluee 3HaueHus: pyHKyull;

7. Haxooumsn yc/06Hble
sKcmpemMyMbl PyHKYuUU;

8. packnaobleams QyHKYuu
no ¢opmysne Teiinopa;

9. UHMez2puposamb
pyHkyuu;

10. npedcmagumb yHKYUIO
8 8UOe cmeneHHo20 ps0ad U psoa
Dypre;

11. Haxooums ONUHBL
Kpueblx, n10waou n1ocKux
uzyp, 06vembl U Maccbl men,
naowjaou nogepxHocmetl,
KOOpOUHAMbl YeHmpa macc.

12. AHanusuposamb u
ocyujecmensimb NOUCK
coBpemMeHHbIX mexHoo2ull U
MemoOuK 01151 ceoez20

Hanpae/neHus.

YK-1.3:

Bnademb:

CnocobHOCMbIO ymoUHUMb,
nepecnpocums, 3a0amb 80npoc
Ha NpogeccuoHaNbHYIO memy.

OIIK-1: CnocobeH
npumeHsmb
¢yHOameHmanbHble
3HAHUSL, NO/TyYeHHble
8 obnacmu
Mamemamuy4eckux u
(unu) ecmecmeeHHbIx
HayK, u
ucno/Nb308amb UX 8
npogeccuoHanbHoU
dessmesibHOCMU

OIIK-1.1: Obaadoaem
¢yHOameHmanbHbIMU

3HAHUAMU, NO/NYYEHHbIMU 8

obaacmu mamemamuyeckux u

(w1u) ecmecme@eHHbIX HAYK
OIIK-1.2: Ymeem
ucnonb308amb

¢yHOameHmanbHble 3HaHUs 8

npogeccuoHanbHou
dessmesnbHOCMU,
ocywecmensimb 8bI60p
Memo0o8 pelleHus 3a0au
npogeccuoHanbHou
OesimenbHOCMU HA OCHOBe
meopemuyecKux 3HaHutll
OIIK-1.3: Umeem
npakmuyeckuil onbim
npumeHeHus
¢pyHOamMeHmManbHbIX 3HAHUL,
nosy4yeHHbIX 8 obaacmu
mamemamu4eckux u
ecmecmeeHHbIX HAyK 8
npogeccuoHanbHoli

dessmenbHOCMU

OIIK-1.1:

3Hamb OCHOBHble NOHAMUS
mamemamu4eckoz20 aHanusd,
noHsamus npedena u ezo
ceoticmsa, noHamus
HenpepbleHOU (DyHKYUU U ee
ceoticmaa, oucppeperyupyemoti
yHKyuu u ee ceolicmea,
¢opmynbi u psida Telinopa,
Heonpeoe/neHHO20 U
onpedeneHHO20 UHmMezpand,
(hyHKYUU MHO2UX NnepeMeHHbIX,
YUCA08020 U (PYHKYUOHATLHO20
pAaodos, psida Pypwe. IToHumams
83aUMOCBA3U MeHCOY
U3yUeHHbIMU NOHSIMUSAMU U UX
ceoticmeamu, meopembl O
HenpepbleHOll (hyHKYuUU, O
dugpeperyupyemoti pyHkyuu,
meopembl 06
UHmMezpupyemocmu,
¢opmynupoeku kpumepus Kowu
cxooumocmu
nocnedogamenbHocmeli U psa0os,

DABHOMEPHYI0 CXOOUMOCHIb.

KoumponbHas
paboma

OK3aMeH:
KonmponbHble

80npochbl




OIIK-1.2:

Ymemb npumeHsimb npuembl
pacKpbimus
HeonpedesneHHocmell, MexXHUKy
oucppeperyuposarusi, Memoobl
UHMe2puposaHusl, Ucc1edo8aHue
pA008 Ha CXOO0UMOCMb U
DABHOMEPHYIO CXOOUMOCMb,
packaaobieamsb (hyHKYUU 8 psidbl
Tetinopa u @ypbe, onpedenssmb
obaacmu cxooumocmu psidoe.

OIIK-1.3:

Bnademb Hagblkom 63amust
NpOU3800HBIX, UCCAe008AMb HA
3aKkcmpemyMm ¢hyHKyuu 0OHOU U
MHO2UX NnepeMeHHbIX,
npumeHsimb onpeoeneHHbll
UHMezpan K peweHuro
2eoMempuyecKux U GusuyecKux
3a0au, 8bibupamsb Haubosee
nooxoodsawuli npuem wiu Memoo
04151 peuleHuUsl npakmuyeckoll

3a0auu.

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/TUHBI

OoyHasn
OO011as TPY/0EMKOCTD, 3.e. 15
Yacos 1o yue0HOMY IJIaHY 540
B TOM UHCJIe
ayJUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):
- 3aHATHSA JIEKIJMOHHOI'0 THIIA 192
- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / 1abopaTopHbIe padoThbi) 64
- KCP 6
camocTosiTe/IbHasi paboTa 170
IIpomexyTo4yHas arrecTanysa 108
JK3aMeH

3.2. CozepkaHWe JUCIUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKA3aHUeM OmMBeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

‘ HanmMeHoBaHue pa3/ie/ioB U TeM AWCLIATUINHbI ‘ Bcero ‘ B TOM UMCIIe




(uacer)

KonrakTHasi pabora (pabota Bo
B3aMMO/IefiCTBUH C IIperofiaBaTesieM),

Yackl U3 HUX

SaHATHS CamocTosiTesbHast
CeMHHAapCKOro pabora
3aHsATHA TUMa o6yuarowyerocs,
JIEKIIMOHHOTO | (TipakTrueckie | Bcero Hackl
THNa 3aHsATHsI/Mabopa
TOpHBIe
paboThl), Uacel

o} 0 0 0 o}

¢ ¢ ¢ ¢ ¢

0 0 0 0 o}
Tewma 1. Besenue 2 2 2
Tema 2. BeljecTBeHHbIe Urcia 16 8 8 8
Tema 3. UncsioBble 1oc/ie0BaTeIbHOCTU 21 12 12 9
Tema 4 Ilpenen pyHKUMN 21 12 12 9
Tema 5 HenpepbiBHble (hyHKLUU 18 10 10 8
Tema 6 ITpou3sBogHas pyHKLAN 18 10 10 8
Tema 7 OcHOBHBbIE TeopeMbl 0 AnddepeHIpyeMbIX GYHKLMAX U UX 18 10 10 8
TIPUJIOKEHHUST
Tema 1 HeoripezeneHHbIM UHTErpan 18 10 10 8
Tema 2 OripeziesieHHbIM UHTErpast 18 10 10 8
Tema 3 Ilpunoxenus orpezie/IeHHOTO UHTeTpaa 15 6 6 9
Tema 4 OyHKIMY MHOTUX TIepeMeHHbBIX U TIpeJiesibl 18 10 10 8
Tema 5 HenpepbiBHbIe ()YHKLMM MHOTUX IepeMeHHbIX 15 8 8 7
Tema 6 uddepeHniporanue GyHKIUM MHOTHUX TIEPEMEHHBIX 18 10 10 8
Tema 7 HesiBHO 3a/jaHHble (PyHKLIMN 11 6 6 5
Tema 8 OkcTpemMyMbl QyHKIMI MHOTMX TIepeMeHHBIX 12 4 4 8
Tema 1 UucoBble psifibl 28 10 10 20 8
Tema 2 DyHKIMOHA/IbHBIE 110C/IE0BaTeIbHOCTU U PSibl 28 10 10 20 8
Tema 3 CreneHHble psifibl 20 6 6 12 8
Tema 4 HecobOCTBeHHbIe HHTETPasibl 28 10 10 20 8
Tema 5 KpatHsblii uHTerpas. ViHTerpasl, 3aBucsiye OT apamerpa 22 8 8 16 6
Tema 6 HecobGcTBeHHbIe HHTETpasibl 3aBUCSIIHE OT ITapameTpa 28 10 10 20 8
Tema 7 YHUTapHOe NTPOCTPAHCTBO KYCOUHO-HENPepbIBHbIX (YHKLMI 19 6 6 12 7
Tema 8 Pager @ypee 14 4 4 8 6
Arrecrarus 108
KCP 6 6
HWroro 540 192 64 262 170

CopeprxaHue pa3fe/ioB U TeM AUCLUAIIINHBI

1 cemecTp

[IpomexyTKu.




OrpaHuveHHbBIe ¥ HeOTPaHUUeHHbIE YMCIOBbIe MHOXKeCTBa. Oripe/iesieHNst BepX-Hel 1 HKHel rpaHei.
Onpezenstolye cBoCTBa I'paHeil. AKCHMOMa O CYILleCT-BOBaHMM BepXHel IpaHu.
HepaBeHcTBa f/151 Moy /el uucer.

Bunom HeroToHa (6e3 oKa3aTe/lbCTRa).

OcHoBHbIe 1eMeHTapHble GYHKLUH, UX TPa(UKU.

BripaskeHue loga x uepe3 HaTypaabHbBIN orapudm.

CooTHoleHUs: MeXXy QYHKLMSMU: arcsin X 1 arccos X; arctg X u arcctg Xx.
OnpepeneHue 1eMeHTapHON QYHKLWH.

Onpesienenue npezesna YMCA0BON NOC/Ie,0BaTe/IbHOCTH U €r0 CBOMCTBA.
BeckoHneuyHo Manble, X apudmMeTHUeCKre CBONCTBA.

ApudmeTrueckre CBOICTBa Mpejena.

CpaBHeHHe O@CKOHEYHO MaslbIX

BeckoneuHo Gonblime

CooTHOIIIEHHS MEXKY OeCKOHEUHO MaslbIMK ¥ OeCKOHEUHO O0/TBIIIUMH

Teopema 0 CXOAMMOCTH MOHOTOHHO# I10C/Ie/]0BAaTeIbHOCTH

CyliecTBOBaHHE

[IpyHLMIT BIO)KEHHBIX TIPOMEXXYTKOB

IMoamnociegoBaTebHOCTD, €e CBOMCTBA

Teopema BonbiiaHo-Beiiepiirpacca o romnocsiei0BaTe/IbHOCTH

OripeiesieHre KOHEUHBIX BEPXHETr0 U HIDKHETO TIpe/1e/IOB UHC/IOBOM TI0C/IeJ0BA-TeTbHOCTH, UX CBOWCTBA (0e3
JTOK-Ba)

OmnpeseneHre U CBOMCTBA CXo/sieicsa B cebe (hyHAaMeHTanbHOM) MOC/e/[0Ba-TeTbHOCTH

Kpurepuii (He00X0JUMBIH 1 0CTaTOUHBIN TPpH3HaK) Kol cXoAMMOCTH YKC/I0-BOM TMOC/IeI0BaTeTbHOCTH
OrpaHuueHHble 1 HeOrpaHWUeHHbIE, MOHOTOHHbIE, UETHbIE U HeUeTHbIe, TIepro-udeckue (pyHKIMN
O6paTHas QyHKIUS: OTNpe/ieieHN e, TeopeMa O CyIL|eCTBOBaHUU

3ajjaHue TIJIOCKOM KPHBO#A B MOJISIPHBIX KOOpAWHATax U B TlapaMeTpruyeckoi ¢opme. [Tpocrast kpuBast. KoHTyD.
OripefiesieHUst KOHEUHBIX ¥ OeCKOHEUHBIX Mpe/ie/ioB (PYHKLIMK B TOUKE U Ha OeC-KOHEeUHOCTH
OpHOCTOpPOHHME Npefienbl (PYHKIIWY : OlpefiefleHue, [IpUMepbl

HeornpesieneHHOCTH, UX pacKpbITHe (TIPAKT.)

Teopema 00 3kBUBaIeHTHOCTH onipe/iesiennit Ko u I'efiHe KoHeuHOTo Tipe/iesia QyHKI[UU B TOUKe
BeckoHeuHO Masible GYHKLMH, X CDaBHEHUE

JlokasbHasi orpaHUUeHHOCTh QYHKLIUN
CBolicTBa KOHEUHOTO Tipe/ienia hyHKIUK B TOUKe (6e3 ZI0K-Ba)

(6e3 gok-Ba)

Cyl11iecTBOBaHHe OJHOCTOPOHHUX I1pe/ieJIOB MOHOTOHHOM (DyHKI[U

AcumnToTsl rpadguka GyHKUHN

Oripeienenyst GyHKLMY, HETIPEPLIBHOW B TOUKe, U ee CBOMCTBA

Teopema 0 HyJie HETIPePBIBHOW (DYHKI[UH

TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHUSIX HEMTPePLIBHON QyHKIMN

TeopeMa 0 HETIPEPLIBHOCTH 00paTHOM (hyHKIIUH

HemnpepbIBHOCTH OCHOBHBIX 3/1eMeHTapHBIX (QYHKLWH (JOK-BO /ISl XN TOJBKO TIPH
HeripepbIBHOCTb 3/1eMeHTapHbIX (YHKLNH



Teopema Beliepiirpacca 06 OrpaHUUeHHOCTH HEMPEPLIBHON (hYHKIUH

ITousATHS T7100a/TEHBIX SKCTPEMYMOB

Teopema BeliepinTpacca o CyI[eCTBOBaHUHM I7I006aIbHBIX 3KCTPEMYMOB HeTpe-phIBHON (YHKI[UH
PaBHOMepHasi HellpepbIBHOCTL PYHKLIWMU: OTpefiesieHre U TeopeMa KaHTopa

Y c10BUSI HETIPEPLIBHOCTH (DYHKITWH, 3a/JaHHOM TTapaMeTpUJeCKu

Touku pa3peiBa 1 1 2 poga (/151 TOUKU pa3pbiBa 1 pojia TOABKO Cay4aid, Korja (pyHKLHs orpejeneHa B 3TOH
TOUKE)

3azauu, IpUBOJSAILME K [TOHATHIO IPOM3BOHON. OnpesiesieHre IPOM3BOJHON

CBsI3b MEXKY YCIOBUSIMY HEIlIPepPbIBHOCTH U AuddepeHIpyeMoCTr

ApudmeTrrueckre CBONHCTBA TTPOM3BOTHOM

IIpou3BogHast KOMIO3ULA

HuddepeHipoBanye 00paTHON GYHKIUU

[Ipou3Bo/iHbIE OCHOBHBIX 3/IeMeHTapHBIX (QYHKIINN

Tabuija MPOM3BOJHBIX

OuddepeHiiipyeMocTb 3/1eMeHTapHbIX (PYyHKIUH

OuddepeHipoBaHye cTerieHHO-TIOKa3aTe/IbHON QyHKIMN

YpaBHeHus KacaTe/bHON U HOPMaid K TpaduKy QyHKIMN

HOuddepenipoBane PyHKLWH, 3a[aHHON TTapaMeTPUYeCKr

YpaBHeHus1 KacaTe/IbHON M HOPMa/ik K KPUBOM, 3aZlaHHOM TTapaMeTprUiecKu

[Meperiit auddepeniran: onpeesneHne, reoMeTPUYECKUM CMBICT, apudMeTHUe-CKrie CBOMCTBA,
WHBapUaHTHOCTH YOPMBI

[Tpunoxenue nepsoro AuddepeHiana K npubIMKeHHOMY BBIUMCIEHHIO QYHK-LIUH
OmnpegeneHue crapliei MpoOU3BOLHON

Crapimvie Mpou3Bo/IHbIE CTETIEHHOM, JIOrapuPMUUYecKol QyHKINM, SKCIIOHEHThI, CHHYCa, KOCHHYCa
Crapiuve npou3sBo/iHble PYHKLUM, 3a/jaHHbIX [lapaMeTpruUecKy (IIpakT.)

Crapie guddepeHIHANb]

Teopembl @epma u Posst

Teopema Jlarpanka o cpefjHeM

dopMyJia KOHeUHbIX IIpUpallleHuH, YCI0BHsI IOCTOSHCTBA 1 MOHOTOHHOCTH (YHKLIMI
Teopema Ko o cpegnem

ITpaewsio JloruTans (6e3 Jok-Ba 3 TEOPEMBI - O HEOTIPEJeIEHHOCTH BH/Ia B TOUKE)
CpaBHeHHe 6eCKOHEYHO OOJBIINX OCHOBHBIX 3/1eMeHTapHBIX anrebpandyeckux QyHKLHI
PackpbiTre HeomnpeeneHHOCTelH BUA

dopmyiia Teitsiopa ¢ octatkoM B ¢popme Jlarpawka v Ileano
®opmyna Teitnopa A GyHKLIMHA eX, Sin X, COS X.

®opmysa Teiinopa gy 6uHOMa (6€3 BbIBOJjA OCTATKA; MPAKT.)
Tabmuija popmyn Teitnopa (TpakT.)

ITpubnkeHHoe BbIUKc/ieHUe GyHKIUH 110 hopmye Telinopa
[Tpumenenue ¢opmyssl Teitiopa K pacKpBITHIO HEOTIpeJe/IeHHOCTH (TTPaKT.)
Heobxo1Moe yc/10BHe JIOKa/TIbHOTO 3KCTpeMyMa
[JocTaTouHble yc/10BYs IOKa/IBHOTO 9KCTpeMyMa (3 rpaBuiia)
IMowck r106aaBHOT0 SKCTpemMyMa (TIpakT.)

Brimykiocts rpaduka ¢hyHKiuH. Touku neperrnda

CxeMa uccnefoBaHust GyHKLUH W TIOCTPOeHUs rpaduka

2 cemecTp

IToHsATHE HeompeZie/IeHHOr O MHTETpasla, ero CBOMCTBa
3ameHa repeMeHHbIX



WHTerpupoBaHye 1o 4actsm

Tabmuija UHTErpaaoB

Pa3io)keHue TIpaBUIbHOM JPOOHOM paljMoHaNibHON QYHKIMUA B CyMMY MPOCTBIX Apobeit

MeTop HeomipeleNIeHHBIX KO3 hUI[EHTOB

VHTerprpoBaHue POCTHIX Apobeii 1-3 TUTIOB

BrizienieHre KpaTHbIX KOpHeit rosHoMa. Cxema EBkiga (6e3 ok-Ba)

Cxema npumeHeHust Mmetozia Octporpajckoro (6e3 [o0k-Ba)

YHUBepcanbHas TPUrOHOMeTpHUUecKas oJCTaHOBKa

TpuroHomeTrpuueckue NoACTaHOBKY B YAaCTHBIX CIy4asix

ParyoHamu3anus ApoOHO-TMHeHHOH UppariMoOHaIbHOCTH

IMTopcranoBku YebbliieBa (c f0K-BOM 1 10/[CTaHOBKY)

[ToxcranoBKM Ditniepa

3ajjau, NIpUBO/SALLME K TTOHITUIO OMNpe/ie/IeHHOT0 MHTerpasa

[NoHsATHe OIpe/ie/IeHHOT0 HTerpana

Heobxomumoe ycioBre HHTerpUPYeMOCTH

CymmMmet 1apOy, ux cBoiicTBa

Wuterpansl [1apby (ompezenenuve, neMma 1)

Jlemmebl 2-4 (nemMMa 4 6e3 OK-Ba)

Kraccel uHTerpupyemsix (pyHKLMN: J0OCTaTOUHbIE YCIOBUS HHTErPUPYyeMOCTH (TeopeMsl 1-4; TeopeMsl 2, 4 -
0e3 TOK-Ba)

Konebanue dhyHKIIMY Ha OTpe3Ke: orpeiesieHue v jeMMa 5 (0e3 J0K-Ba)

CBolicTBa onpeZie/IeHHOTO UHTerpasa

OpueHTanys yuyacTka UHTeTpUpOBaHUs

TeopeMsl! 0 cpeHeM

WNHTerpan c nepeMeHHBIM BepXHHM Mpefie/IoM

®opmysia HetoToHa-JTelibHMIa

OmnpeseneHHbIe HHTErPaibl OT YeTHBIX U HeYeTHBIX (DYHKLIMI Ha CHMMETPUYHOM yJacTKe (TPakT.)
WHTerprpoBanue 1o 4acTsim

3ameHa [lepeMeHHbBIX

Onpezienenue AJIMHBI JyTU KPUBOH

Beruricnenve ayivHbl Ayrv rpadvika GyHKIUM (JleMMa ¥ TeopeMa ISl T1afKOU (PyHKIIWHN)
BriunciieHue AMHBI AyTY TVIOCKOM KPUBOM, 3aJaHHON TlapaMeTPUYeCKH U B TIO-JISIPHBIX KOOPAWHATAX
[nvHa gyru mpoCcTpaHCTBeHHOM KpUBOH

Ouddepenuman gyru

[Tnomaaes iockoit GUrypsl: orpeseneHye, CBONCTBA

I'panuiia MHOXKeCTBa

Kpurtepuu KBaipupyeMoCTH TI0CKoH GUrypsl (6e3 JoK-Ba)

[Tnomaas moarpaduka

[Tnomage KpUBOIMHEMHOTO CEKTOPa B MOJISIPHBIX KOOP/AWHATaX

HOuddepeHiyan niomay naockoit Gurypsl

BeruncieHre o6beMa Tesa ¢ U3BeCTHBIMH Tapasuie/IbHBIMU CeUeHUsIMH, 00beMa TeJia BpallieH st U IO
MIOBEPXHOCTH BpalljeHus

CraTtryeckrie MOMEHThI U LeHTP Macc IJI0CKOM OZHOPOHOM JIMHUK U OJHOPOZ-HOM MJIaCTUHbI
Teopewms! I'ynbeHa

KoneunomepHoe nipoctpaHcTBo. HepaseHcTBO Komm-byHAKOBCKOro. EBK/INI0BO pacCTOsIHKAe, HepaBeHCTBO
TpeyroybHUKA.

JIvHelHbI 0Tpe30K U NpsiMasi. HenpepbiBHbIe U I1afkue KpuBble. CBA3HOE MHO->KeCTBO.
MHoromepHble map 1 Ky6. OrpaHrnueHHOe MHO>KeCTBO. OKPeCTHOCTH TOUKH.

BHyTtpenHue Touku. OTKpbITOe MHOXKeCTBO. O6/1acTh.

Onpezienenus rpegea (10 pacCTOSIHUIO U [TOKOOPAWHATHO), UX 3KBHUBaleHT-HOCTb.



Kputepuii Korm.

Teopema BonbljaHo-BeiiepiiTpacca B KOHEUHOMEPHOM IIPOCTPaHCTBe.

TOUKM NPUKOCHOBEHUS. 3aMKHYTOe MHOXXeCTBO.

I'panuiia MHOKecTBa. KpuTepuit 3aMKHYTOCTH MHO>KeCTBa.

Kommnakt. KomnakrHocts cdepsl. Teopema b-B Ha kommakTe.

I'pacuik u noprpaduk GpyHKIMY 2 NepeMeHHbIX. JIMHUY U TOBEPXHOCTH YPOBHS GYHKLMH 2 1 3 rlepeMeHHbIX.
KpatHble 1 TOBTOpHBIe Npefiesibl (YHKLMM B TOuKe. TeopemMa 0 JBOMHOM U MTOBTOPHBIX Tpe/iesiax.
HempepbIBHOCTE 10 COBOKYTTHOCTH TIePeMeHHBIX U 110 OT/eJ/TbHBIM MTepeMeHHBIM.

TeopeMa 0 MPOMEXKYTOUHBIX 3HAUEHUSIX HellpepbIBHON (PYHKLIMU Ha CBSI3HOM MHO)KeCTBe.
Teopemsl Beiiepirpacca 1 Kanropa Ha koMrmakTe (6e3 Z0K-Ba).

[epBble yacTHBIE IPOU3BOJHBIE, X apU(MeTHUeCKre CBOMCTBA.

OuddepeniypyemMsle GyHKLMH, X CBOHCTBA.

OuddepeHiipoBaHre KOMITO3ULUH.

[epBolit guddepeHma, ero MMHEHHOCTb.

VuBapuaHTHOCTB (hopMbI TIepBoro Auddepeniana.

YpaBHeHUS KacaTebHOU K MPOCTPAaHCTBEHHON KPUBOIA.

YpaBHeHue KacaTe/bHOH IJIOCKOCTH K rpaduKy GYHKLUM 2 TepeMeHHbIX.

I"'eomeTpuyeckuii cMbic1 niepBoro Auddepennyana GyHKLIUM 2 TepeMeHHbIX.

YpaBHeHus1 HOpManu K rpavky GyHKIMHY 2 rlepeMeHHBbIX.

YacTHbIe IPOU3BOZAHBIE BHICIINX MOPSAKOB. PaBeHCTBO HelpepLIBHBIX CMEIIaHHBIX MTPOU3BOAHbIX.
Crapurue quddepeHLyansl, onpezeneHue, hopMyJia.

WuBapuanTHOCTE (hopMbl cTapimx AuddepeHIranos npu adpUHHONM 3aMeHe Tie-peMeHHbIX.
®opmynel Telinopa v JlarpaHxa.

AGCOMOTHBIN SKCTPEMyM, HEOOX0/IUMOe yCIIOBHE.

HocrarouHoe ycioBre abcoMIOTHOTO JIOKAIbHOTO 3KCTpeMyMa, KpuTepuii CunbBecTpa (0e3 JOK-Ba KpUTepHS).
Cnyuail pyHKLMU 2 TIepeMeHHbIX.

Teopema o cyijecTBOBaHMY U AudepeHMPyeMOCTH HesiBHOM (PyHKIMK OZHOTO TTepeMeHHOT 0.
HesiBHOe 3a/1aHMe TI/IOCKOM T1a/IKOM KPHUBOIA.

YpaBHeHUs1 KacaTe/lbHOW YU HOPMaJIu K TIJIOCKOM TJIaJKOM KPUBOM, 3aJaHHOM He-sIBHO.

HesiBHast GyHKLIMA MHOTHX TIepeMeHHbIX (0e3 10K-Ba).

YpaBHeHus1 KacaTelbHOW TJIOCKOCTH U HOPMaJ/Ii K ITIOBEPXHOCTH, 3a/laHHOM He-SIBHO.

Cucrema HesiBHBIX (DyHKLIMH MHOTHX TlepeMeHHbIX. SIkoOuaHb! (6e3 Z0K-Ba).

Crapiiie Mpou3BoJHbIE HESIBHBIX (DYHKI[UIA.

Heo0xouMble yC/I0BUS JIOKQTBHOTO YC/IOBHOTO 9KCTPEMyMa.

MeTtoz MHOXKUTerelt JlarpaHka yCcTaHOB/IeHHs HeOOXOUMBIX yCIOBUM JIOKATBHOTO YCJIOBHOTO KCTpeMyMa.
ITouck ry106aMbHOT0 KCTPEMyMa Ha KOMITaKTe.

3 cemecTp

YucsoBoii psj, ero cBoiicTBa. ['eomeTpuueckasi mporpeccusi. Heo6xoaumoe ycioBue cxoaumoct. Kpurepuii
Komm cxoaumMocTy unciioBoro psja. Kpurepnii cXoAUMOCTH TOJIOKUTETBHOTO psijia.

ITpyu3HakU cpaBHeHHUsI ITOJIOKUTE/ILHBIX PALOB.

[MpusHak Janambepa, focTaTouHblid pr3HaK Kommw v npu3Hak Komm-Azamapa fijisi o0oKUTeNbHBIX PSiZIOB.
[MoHsiTHEe HecoOCTBeHHOTO UHTerpasia 1 posa, CXOAUMOCTb, BEIUUC/IEHHE.

VHTerpanbHbIi MPU3HAK CXOAUMOCTH TOJIOKHUTETLHOTO psiia. 'apMOHWYeCKUi U 000011[eHHbIN TapMOHUYEeCKU
pAz.

[TpusHak Paabe /17151 TONIO>KUTEIBHOTO psijia.

AbGcomntoTHas CXOAUMOCTD PsAZia M CXOAUMOCTb. IIpr3HaKy CpaBHEHUs U [[OCTa-TOUHbIe TIPU3HAKK abCOTFOTHOM
CXOJUMOCTH.

ITpu3Hak JlerbHUIIa.



ToxxnectBo Abens. [TloctaTounble npusHaku Abens-Iupuxiie u AGens.

[TepecTaHOBKA TOJIOXKUTE/TBHBIX U aOCOTIOTHO CXOJSIUXCS PSZIOB.

Teopema PumaHa o repecTaHOBKe HeabCOJTFOTHO CXOAsIIerocs psiga (6e3 Joka3aTenbCTBa).
YMHOXeHHe abCOMIOTHO CXOIAIIUXCS pszioB (6e3 JoK-Ba).

OrnipesiesieHre U KpUTepH PaBHOMEPHOM CXOAUMOCTH.

PaBHOMepHast cXoUMOCTb B cebe 1 KpuTepuii Koruu.

[Jocrarounblii npusHak BeiiepiiTpacca paBHOMepPHOM CXOAUMOCTH (PyHKIIMOHAIBHOTO psijia.
Hocrarounsie npu3Haku Jupuxiie u Abessi paABHOMEPHOW CXOJUMOCTH.

[epexop k npezeny 1oz 3HaKoM (yHKLMOHA/IBHOI'O psifia.

HemnpepbsiBHOCTE CyMMBI PYHKLIMOHAIBEHOTO Psifia.

[Tounennoe nHTerprpoBanye u AuddepeHpoBaHe (yHKLIMOHAIBHOTO PsJa.

Teopema 06 0671aCTH CXOAMUMOCTH CTETIEHHOTO PSZA.

BriunciieHne pafryca CXOJUMOCTH CTETIEHHOTO PsJa.

PaBHOMepHasi CXOAUMOCTh CTEIIEHHOT'0 psifla HA BHYTPeHHEM OTpe3Ke U Hellpe-PbIBHOCTb ero CyMMbI Ha
VHTepBajie CXOAUMOCTH.

[TounenHoe suddepeHLpoBaHrie U UHTeTPUPOBaHUE CTEIIEHHOIO psifia.

Jlorapudmuueckuii psi.

PasnoxxeHue arctg x B CTelleHHOM psifi.

CooTHolLIeHHe MeXXy MOHATUSIMU CTelleHHOTo psifia v psifa Teitnopa.

HocraTtouHble yc/ioBUst pa3iokuMocTy QyHKIMU B psig, Teitnopa.

Pasnosxenue QyHKUuH eX, cos X, sin X, ch x, sh x B psig Teitnopa.

[oHsATHE KOMITJIEKCHOTO CTEeIeHHOTO psifia.

Onpezienenue QyHKLUMH ez, COS Z, SIN Z KOMIIEKCHOT'O [1ePeMeHHOT0.

dopmysl Suinepa.

BuHomuanbHbIN psif, (0e3 AOK-Ba).

PasnoxxeHue arcsin X B CTeIlIeHHOH psifi.

Tabmuija psagor Teittopa (TpakT.)

Teopembl BeliepinTpacca 0 paBHOMEPHOM amnMpoOKCHMalMU HeTllpepbIBHOM (yHKIMY (6e3 [0K-Ba).
Hecob6cTBenHbIM uHTerpas 1 poja, onpeaeneHre, OCHOBHbIE CBOHCTBA.

Brluncnenve uHTerpana.

Kpurepuii Ko cxogumocTu UHTerpana.

Kpurepuii cxogMMOCTH UHTErpaja OT TIOJOKUATETBHON QYHKINH.

[pr3HaKy cpaBHeHUsI HHTErpajaoB OT [0JIOXKUTEeNbHBIX (PYHKLIUH.

AbcontoTHast CXOAMMOCTb ¥ CXOJUMOCTh UHTeTpasa. IIpu3Haky cpaBHeHHst abCO-TFOTHO CXOZSIIUXCS
VHTerpasoB.

HocraTounble pu3Haku Abens-uprxie CXOAUMOCTH UHTerpasioB 1 poja.

I'naBHOe 3HaueHre HecoOCTBEHHOTO MHTerpana 1 pozaa B cMeicie Kowrm.

HecoGcTBeHHBIH UHTerpas 2 pofia, orpeZiesieHre, OCHOBHbIE CBOWCTBA.

Kpurepuii Komu cxoguMocTy UHTerpasna 2 poja.

Kpurepuii cxogqumocTy uHTerpana 2 pojia OT MOJI0XUTeTbHON (QYHKLINH.

AGcomnoTHasE CXOAUMOCTD M CXOJUIMOCTb.

CpaBHeHMe MHTerpasioB 2 pofia C UHTerpasaMu OT CTelleHHbIX (DYHKLU (IIpakT.)

I'naBHOe 3HaueHue UHTerpaaa 2 poga B cMbicie Koy,

PaBHOMepHast CXOAUMOCTE ceMeliCcTBa (DyHKLIWM 10 TTapaMeTpy: oripejesieHue, IeMMbI.

CBolicTBa onpe/ie/leHHbIX UHTerpaioB, 3aBUCSLIMX OT apaMeTpa (C IOCTOSIHHBI-MHU Ipe/iesiaMy
WMHTerpUpPOBaHKs): TIpe/iesTbHbIN Mepexo/i, HeMpepLIBHOCTD, AW(-(QepeHLUpOBaHre, MHTerPUPOBaHKEe
(uHTerpypoBaHue - 0e3 JJOK-Ba).

OrpeziesieHrie paBHOMEPHOW CXOAMMOCTH HeCOOCTBEHHOT0 MHTerpana 1 pofia, 3aBUCSIIero OT apaMeTpa.
Hocrarounbie npu3Haku Betiepitpacca u AGensi-/Iuprxiie paBHOMePHOU cxogumMocTy uHTerpana 1 poga (A/]
— 6e3 /10K-Ba).



CaoiicTBa uHTerpanoB 1 poja u AelcTBUs HaJ, HUMU (TIpeAebHBIN Tiepexo/ 110 mapaMeTpy, HelpephIBHOCTh,
mddepeHLpoBaHre, HTETPUPOBaHUe — Oe3 10K-Ba).

WNurerpan 2 poja (mpakT.).

I'amma-hyHKIMs: 00/1acThb oripeesieHus, quddepeHIpoBaHNe (JOK-BO /ISl TIEP-BOU TTPOU3BOHOMN),
pekyppeHTHast opmya (puBefeHust), TpauK.

Bera-¢dyHkuusi, 061acTh onpeseneHust.

CoOoTHOIIIEHHE MeXy raMMa- U 6eta-QyHKIusaMY (6e3 ZI0K-Ba).

dopmyna goroHeHus (0e3 10K-Ba).

ITpuMeHeHHe 3H/IePOBBIX UHTETPA/IOB K BBIUMC/IEHUIO OTIPe/ie/IeHHbIX U HecOOCT-BeHHBIX UHTErpasioB (TPaKT. ).
CkansipHoe npou3sBefieHre QyHKUMWI: onpesieneHue, cBorcTBa. HyneBasi pyHK-LsI.

IMousTHe yHUTapHOTO (MTpeArwIL0epToBa) pocTpaHcTBa. HepaBeHcTBO Kol-ByHSKOBCKOTO.

HopwMa ¢yHKIMY B yHUTaPHOM MPOCTPAHCTBE U ee CBOMCTBA. HepaBeHCTBO TpeyroyibHUKa U CJIe/ICTBHE U3 Hero.
OpTtoroHansHOCTh. PaBeHcTBO TTudaropa. OpToroHasibHasi U OpTOHOPMA/bHAasi CUCTEMbI (DYHKLIUMA.
OproroHanbHast cucteMa (QyHKLMN: onpefiesieHue, 1eMMa.

CpeJHeKBajpaTUUHBIH TIpeJiesi: onpefesieHre, CBOWCTRA.

CooTHollleHUe MeX/ly paBHOMepPHOM U CpeIHeKBa[PaTUYHON CXOJIUMOCTBIO.

[MosHas cucrema GyHkuui. [TomHas opToHOpPMabHasE CUCTEMA.

Teopema o pa3noykeHnu B 001wt psig Pypre.

Pasenctso Ilapcesas.

TpuroHomerpuueckasi CUCTeEMa, ee OPTOTOHABHOCTh. T pUrOHOMEeTpHYeCKasi OpPTOHOPMa/IbHasi CUCTEMA.
ITosHOTA TPUTOHOMETPUUECKOH cUCTeMBI (6e3 IoK-Ba).

Teopema 0 pasnoXkeHWH B TPUTOHOMeTpUUecKui psag Pypee.

O 1oTouevHON CXO[UMOCTHA TPUTOHOMeTpUYecKoro psifia Pypre (6e3 mok-Ba).

IocTaTtouHble yc/ioBUs abCOFOTHOM U paBHOMEPHOH CXOZIMMOCTH TPUTOHOMETpUUecKoro psja Oypsbe.
TpuroHomerpuueckuii psig, Pypbe AJis1 UETHBIX U HEUETHBIX (PYHKIMHA.

Tpuronomerpuueckuii psij @ypbe Ha oTpe3ke

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJarOIUXCA

CamocrosTenbHasi paboTa 00ydaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIlero KOHTPOJISi U TIPOMEKYTOUHOW aTTeCTalluyd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 5.

55t obecrieueHs1 CaMOCTOSITENTBHOM PabOTHI 00yUarOIMXCsl MCTIONB3YHOTCS:

- 37IeKTPOHHBIN Kypc "Maremarrnueckuii aHanus 10 (1 cemectp), MaTtematuueckuii aHanus 10 (2
cemectp)" (https://e-learning.unn.ru/course/view.php?id=243 , https://e-learning.unn.ru/course/view.php?
id=626).

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB OﬁquHl/Iﬂ npu npoBejeHHUU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHO4YHOoe cpeacTBO - TecT) A1A oOLeHKH C(HOPMHUPOBAHHOCTH
Kovmnerenuu YK-1:



BuGepute opum orver:

3|4 sle

Hexotopoe uppauonansHoe wicno

F3

akoe

290Gy 0,1111111... (1 & nepwone)?

Buepute onm orver:
sorpoc 0,1000000.... (0 & nepuone)

0,3000000.... (0 & nepuone)
033333.... (3 & nepuone)

Hincakan

sorpoc ‘Ceuenyn MHONECTEa PaLMOHNHLIX \Hcen

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeACTBO - Tecr)

OueHka Kpurtepun oLieHUBaHus
Bce xommeTeHI1[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPHLIX HarpaBjieHa
TIPeBOCXOJHO
P JVCLMIIMHA, C(OPMUPOBaHbI Ha YPOBHE He HHXKe «TIPeBOCXO/IHO»
Bce kommeTeH1[uM (4acTH KOMIIeTeHIMM), Ha (hOpMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
OTJINYHO JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «OT/IMYHO», TIPH 3TOM XOT$ ObI

0/lHa KoMITeTeHIUs copMHpPOBaHa Ha YPOBHE «OT/IUUHO»

OUeHb XOpoI1I0

Bce komnieTeHIMM (Y4acTH KOMIIeTeHLIMH), Ha GOpMUpPOBaHMe KOTOPBIX HarlpaB/ieHa
JUCLMIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «0UeHb XOPOII0», TPU 3TOM
X0T$1 GBI 0/JHa KOMITETEeHI[US CHOPMHUPOBAHA HA YPOBHE «OUEHb XOPOIIIO»

XOPpOLIIO0

Bce komneTeH1[UM (4acTH KOMIIeTeHLUI), Ha (hOpMHpPOBaHKe KOTOPBIX HarpaBjieHa
JVCLIMTIIMHA, COPMUPOBAHBI HA YPOBHE He HIDKE «XOPOILIO», TIPH 3TOM XOTs1 Obl
0/JlHa KOMITeTeHL[1s1 COPMHUPOBaHA Ha YPOBHE «XOPOLIO»

YAOBJ/IETBOPDUTE/IBHO

Bce xommneTeH1[uM (4acTy KOMIIeTeHIUM), Ha (hopMHUpOBaHKe KOTOPBIX HarpaB/ieHa
JUCLIMIUIMHA, COPMHPOBAHbI HAa YPOBHE He HIDKEe «y[I0B/IETBOPUTENLHO», TIPH
3TOM XOTsI ObI O/iHa KOMITeTeHLMs1 chOopMHUpOBaHa Ha yPOBHe
«YJIOBIETBOPUTETLHO»

HeY/I0B/IETBOPUTEJIEHO

Xots 661 0/jHa KOMITeTeH1{Us1 chOPMUPOBaHa Ha YPOBHE «HeY/I0BJIETBOPUTE/ILHO»,
HU OJJHa U3 KOMITeTeHLIU He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

I1JI0XO0

Xorts ObI 0fHa KOMIIeTeHLMsI CPOPMHUPOBaHA Ha yPOBHE «TJIOX0»

5.1.2 TumnoBble 3ajaHus (OLEHOUHOE CPeACTBO

chopmupoBanHocTu KomnereHuu OITK-1:

- KouTponbHasi pa6ora) s OLEHKH



1. Haittn wacTuunbie cymMmMbl S, 0 cynMMy S psaga c
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Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu orjeHrBaHUs

HPOAEMOHCTPI/IPOBBH]:I BCe OCHOBHbIE YMEHMUH. PellieHsl Bce OCHOBHBIE 3aa4uu.

TIPEBOCXO/IHO
BhINoHeHbI BCe 3a/]aHMs], B TIOJTHOM 00beMe 03 HeoueToB
ITpoieMOHCTPHUPOBAHBI BCE OCHOBHBIE YMEHHUS, PeIlleHbl BCe OCHOBHBIE 33/JauH C
OT/INYHO OT/IeIbHBIMU HECYIIIeCTBEHHBIMHU He/I0UeTaMH, BbITTOJTHEHbBI BCE 3a/JaHUSI B TIOJIHOM

oOBeMe.

HpOAeMOHCTpHpOBaHLI BCe OCHOBHbBIE YMEHMHH. Pelliensl Bce 0CHOBHBIE 3aauu.
OUYeHb XOpOoIIo
P BrinonHeHsI BCe 3adaHKs, B ITOJITHOM O6"bEMe, HO HEKOTOphbI€ C HeJOUeTaMH.

ITpoieMOHCTPHUPOBAHbI BCE OCHOBHBIE YMeHHs. PellleHkl Bce OCHOBHBIE 3a/IauM C
XOpOIIIO HerpyObIMU oIMOKamMH. BBITIO/THEHBI BCe 3a/]aHus, B TTOJTHOM 00beMe, HO
HEKOTOpbIE C HeIOUeTaMHU.

HpO,Z[eMOHCTpI/IPOBaHLI OCHOBHEIE€ YMEHMAA. PeriieHb! TUNIOBLIE 3a/iauu C HEpr6BIMI/I

YJOB/IETBOPUTEIBHO

omrOKaMu. BeIToTHeHBI BCe 3a/laHusl, HO He B ITOJTHOM 00beMe.

ITpu pelleHUH CTaHAAPTHBIX 3a/1a4 He TIPOAEMOHCTPUPOBAHbI OCHOBHBIE YMEHWUSI.
Hey/J0B/IeTBOPUTE/TLHO PP P g pHp y

Vimenu mMecTo rpy0Oble OMIMOKH.

OTCyTCTBHE MUHUMA/bHBIX YMeHHi. HeBO3MO)KHOCTh OLIEHUTh Ha/llnuue yYMeHUH
TIOXO

BC/Ie[ICTBHE OTKa3a 00yuaroIerocst OT OTBeTa




5.2. OnncaHue MIKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCI{UIIMHE ITPH MPOMEe)XyTOYHOMN

aTTecTaluu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
ocTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHK He 3aYTeHO 3auTeHO
eHus
KoMIeT
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYeCcKoro o obneme, ’ 3HaHWUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 10111eM 3HaHUH B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMa/bHBIX . rporpamme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. MO/IrOTOBKU TIpeBBIIIAOLIe
3HaHUI JonyleHo MOATOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemonc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHBI | BCe
BCE yYMeHHsI. IIpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMpOBaHkbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MHHUMAa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/lapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PeliteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lau He THUIOBbIE OCHOBHbIe
HeBo3M0OXXHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJIEMOHCTPUP | 3afaul C 3ajlauu C
OLIeHUTb Ha/Iuuue 3aJau. OT[ie/IbHBIM | OCHOBHbBIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemonHeHs! | U 3ajlaun.
OCHOBHbIE olmMOKaMH. | OLIMOKaMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHuf, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuarolierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
oIMoKH 3a[laHus], HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH He/l0ueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme C
3a/,aHus B
He/loueTaMu
TOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
6a30BbIX [pu pewenuu o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBbIKOB 0a3oBbIe HMpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP pelieHUn perieHnn
HaBbiku perIeHust pelLeHnH TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI peLIeHNI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 3374 Oe3 HeCcTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OmUOKH u OIMOOK U
u He/|0YeToB
oTBeTa HefloueTaMu He/l0ueToB
He/0ueTaMHu

IIxana OLl€eHUBAHUA ITPH HpOME)KyTOqHOﬁ aTTeCTaluu




OneHka YpoBeHb NOJrOTOBKH

TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIVIMHA, CHOPMUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IPO/IeMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJiIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkomrmeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HA YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIOo»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBIeTBOpHUTEIb | Bce KommeTeHIMM (YacTW KOMITeTeHLHMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa
HO IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
O/iHa KOMIIeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «y0B/I€TBOPUTEILHO»
HeyjoBeTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIE€TBOPUTEIBHOY.
JIBHO
He 3a4YTeHO
TJI0X0 Xots 66 0[jHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA W/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 3ajaHus (oneHOuUHoe cpeAcTBO - IIpakTH4yeckas 3ajaua) AJA OLIEHKHU
copmupoBaHHocTH KomneTeHIMU Y K-1

1 2

1. Haitti npesen |im73‘|"":*f’1 1. Jlokasars, 410 1|n:.ugn[sinlj HE CYH|ECTBYET.
=0 In(cosx) e X

2. Haitru f'(x); f'(x) 2. Paznoxuts 1o dopmyse Teiinopa dyuxunio
2 (x) = xe™ B OkpecTHOCTH TouKH X, =1 10

f(x) :arcsin(e” ) i’(()’?”’_) o !

3 4

1. Jlokazare, 4T0 NOCIEA0BATENEHOCTE CXOANTCH In(1+3x+x7)+In(1-3x +x7)
T & T
" on+l 2n 2.2 Haiitu f(x); f'(x)
2. Haiirn npeaen lim (zgx)™" . x
-

— x=0
Fx)=997_4
0 ; x=0

Kpurtepuu oneHuBaHus (onjeHOYHoOe cpefcTBO - IIpakTHUeckas 3ajava)

OueHka Kpurepuu oLieHrBaHUs

TIPEBOCXO/HO [Tpo/ileMOHCTPUPOBAH TBOPYECKUH MO/IX0, K PellleHHI0 HeCTaHJapTHBIX 3a/1au

ITpoeMOHCTPUPOBAaHbI HABLIKU TIPH PeIIeHUH HeCTaHJapTHBIX 3a7ad 6e3 ommboK
Y HeJJ0YeTOB.

OT/IMYHO

[TpogeMoHCTPUPOBaHbI 6a30Bble HABLIKY TIPH PeIlIeHWH CTaHZAAPTHBIX 3a/au 6e3

OuUeHb XOPOIIIO
OIIMOOK U HeI0UETOB.

XOpOILIOo ITpogeMoHCTpUpOBaHbI 6a30Bble HABLIKU TIPH PeIlIeHNH CTaHZJAPTHBIX 3a/au C




OueHka Kpurtepuu oLieHUBaHUs

HEKOTOPBIMHU HeJ[0UeTaMU

VimMeeTcst MUHUMAbHBIA HaOOP HAaBBIKOB /IS PeLleHus CTaHJapTHBIX 3aay C
yA0BJIeTBOPUTETHHO

HEKOTOPBIMU HeJoueTaMU

[1pu pemieHNH CTaHAAPTHBIX 33/jau He MTPOIeMOHCTPUPOBAHbI 0a30BbIie HABLIKU.
HeY/I0B/IETBOPUTEJIEHO

Vimenmu MecTo rpy0ble OIMOKY.

OTcyTcTBHe BiafieHHs1 MaTeprasoM. HeBO3MOKHOCTE OLIeHUTh HallMuue HaBBIKOB
T/I0X0

BC/Ie[ICTBHE OTKa3a 00yuaroIerocst OT OTBeTa
5.3.2 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOCHI) /A OLEHKHU

copmupoBanHocTu KomnereHiuu OTTK-1

Bonpoco! Koo dopanpyenon

1 cemecTp:
CcopmyaHpyHTe onpeeleHHe OKPECTHOCTH TOYKH X € R. OINK-1
CdopmynHpyHiTe onmpeeleHHe £-OKPECTHOCTH TOYKH X € R. OINK-1
CdopmynHpyHiTe onpeleleHHE OKPECTHOCTH +30. OINK-1
CdopmyanpyliTe onpeae eHHE OKPECTHOCTH —0. OIIK-1
CdpopryTEpyHiTe Onpe e TeRHe OKPECTHOCTH o0 OIIK-1

Q

opMyHpyHTE OllpeeIeHns orp oro, Heorp: or0 MHONECTBA. OIIK-1
Kaxkoe uHeT0 HazbBaeTCA BepXHeH IPaHbI0 MHOXKECTBA. OINK-1
JlaiiTe onpe/eieHHe TOYHOM BepxHel (HIDKHEH) TPAHH MHOXKeCTBA. OINK-1

Kputepuu onennBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Onenka Kputepuu orieHuBaHus

TIPEeBOCXOJHO YpoBeHb 3HaHUM B 00beMe, TIPeBbILLIAIOIIEM IIPOTPaMMY T0TOTOBKH.

YpoBeHb 3HaHHH B 00bEMe, COOTBETCTBYIOIEM TTPOrpaMMe TMOTOTOBKH, 6e3
OT/IMYHO
OLIIMOOK.

YpoBeHb 3HaHUIA B 00bEMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
OueHb XOpOLLIO
Jomy1iieHo HeCKOJIbKO HeCyIl|eCTBEHHBIX OLINO0K

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.

XOPOIIIO

[ory11eHo HeCKOJ/ILKO HErpyObIX OIIO0K

MUHUMAaJILHO [OIYCTUMbIM YPOBeHb 3HAaHMM. JJOMyIIeHO MHOI'O HerpyObIxX
VIOBJIETBOPUTETHHO y yp Aomyy Py

OILIUOKHU.

YpoBeHb 3HaHWH HIDKe MUHHUMA/TBHBIX TpeOoBaHui. ViMenu MecTo rpy0Oble
HEY/IOB/IETBOPUTE/THHO

OLLIMOKM.

OTcyTCTBHE 3HAaHUM TEOPeTHUECKOTro Mateprana. HeBo3MOXKHOCTh OIIeHUTh
IUIOXO

TIO/THOTY 3HAHUH BCJ/IE/ICTBYE OTKa3a 00yJarolerocsi OT OTBeTa




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. ®uxrenrosnsy I'puropuii Muxaiinosuu. Kypc auddepeHiiianbHOro U MHTErpaabHOTr0 UCYUC/IEHHSI.
ToMm 1 : YuebGHuK. - 10-e u3f. - Mocksa : M3gatenbckasi ¢gupma "du3nko-MaTeMaThueckast MTepaTypa’
(PU3MATIINT), 2018. - 680 c. - BO - bakanaspuart. - ISBN 978-5-9221-1802.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741033&idb=0.

2. @uxrenronsl ['puropuit Muxarinosuu. Kypc auddepeHiansHOro U UHTerpaabHOro UCYUCIEHUS.
Towm 2 : YuebHuk. - 10-e u3j. - Mocksa : U3gaTenbckas ¢upma "®Pu3nKo-MaTeMaThuuecKasi Iureparypa’
(PU3SMATIINT), 2018. - 864 c. - BO - bakanaspuar. - ISBN 978-5-9221-1803.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741034&idb=0.

3. ®uxrenronsl] ['puropuit Muxaiinosuu. Kypc auddepeHianbHOro U UHTerpaabHOr0 UCYUCIEHUS.
Towm 3 : YuebHuk. - 10-e u3z. - Mocksa : U3gaTenbckas ¢upma "®PU3MKO-MaTeMaTUuuecKasi Iureparypa’
(PU3SMATIJINT), 2018. - 728 c. - BO - bakanaspuar. - ISBN 978-5-9221-1804.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741035&idb=0.

4. Nemuposuy b. I1. COOpHUK 3a/1a4 U yIIpa’KHEHUI TI0 MaTeMaTHUeCKOMY aHau3y : yueOHoe mocobue
nuist By30B / lemuzgoBud b. I1. - 25-e u3g., crep. - Cankrt-IletepOypr : Jlanb, 2023. - 624 c. - Knura u3
Kosiekumu Jlanb - Maremaruka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865605&idb=0.

5. Kyzpsisues JleB ImutpueBuu. COOpHUK 3a7iau 110 MaTeMaTryeckoMy aHanu3y. Tom 1. TIpeger.
HermpepsiBHOCTD. [JuddepenippyemocTs : Yue6Hoe rocobue. - 2-e u3f. - Mocksa : 3aarensckas
¢dupma "dPusuko-maTematuueckas autepatypa” (PU3MATIIUT), 2010. - 496 c. - BO - bakanaspuar. -
ISBN 978-5-9221-0306-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741018&idb=0.

6. KynpsieiieB Jle [ImurpreBru. COOPHUK 3a/1ay 110 MaTeMaTHyecKomy aHamu3y. Tom 2. IHTerpasisbl.
Pszpl : YueGHOe mocobwue. - 2-e u3fl. - MockBa : M3gaTtenbckas ¢upma "du3nko-mMateMaTryeckast
mutepatypa” (PM3MATIJINT), 2009. - 504 c. - BO - bakanaBpuar. - ISBN 978-5-9221-0307-0., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=741019&idb=0.

7. KynpsiBues JleB [ImurpueBuy. COOPHMK 3a/1a4 10 MaTeMaTHUeCKOMy aHau3y. Tom 3. dyHKimu
HECKOJIbKUX TIepeMEeHHBIX : YuebHoe rocobue. - 3-e u3g. - Mocksa : M3parenbckas ¢dupma "OU3UKO-
MareMatuueckasi iurepatypa’ (PU3MATIINT), 2018. - 472 c. - BO - bakanaBpuar. - ISBN 978-5-9221-
1706-7., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=741020&idb=0.

A\l

A\l

JonoyHuTebHas nuTeparypa:
1. Kanamnukos A. JI. UucneHHoe quddepeHIMpoBaHre U UHTErPUPOBaHKe : yueOHO-MeTOJMUeCcKoe
nocobue / A. JI. Kanamnukos, B. 1. ®okuna, A. M. ®egotkud ; HHI'Y um. H. 1. JlobaueBckoro. -

Hwxnuii Hosropog, : 3g-so HHI'Y, 2006. - TekcT : 3/1eKTPOHHBIN.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=877426&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUHU C COJlePKaHUEM JIMCLIATUIHBI):
http://www.unn.ru/books/resources.html

7. MaTepHa/IbHO-TeXHHYECKoe o0ecreyeHUe JUCHUIIMHBI (MO/Y /1)



YueOHble ayWTOPUM [i/isI TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMU 00yYeHHsl.

[MTomerieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLUXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOH 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/ieHHIO
noaroToBku/cneruanbHoctu 01.03.02 - [MpuksiajHas MaTeMaTvka ¥ UHGOpPMaTHKa.

Artop(s1): KpotoB Hukonaii Biagumuposud, Kauauaat Gru3nKo-MaTeMaTUUeCKUX HayK, OLIeHT
Cusosa Hatanbs AjekceeBHa.

3aBenyroumii kadeapoii: Kannuue Anekceit BsueciaBoBuu, JOKTOp (pU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamMmMa ozob6peHa Ha 3ace/jlaHUM MeToANuUecKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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