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ComnpsbkeHHasi pa3paboTKa IIPOrpaMMHOTO U arrapaTHOro obecrieueHust
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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)

3HAHUS1, NOAYYEHHble
6 obnacmu
mMamemamuuecKux u
(unu) ecmecmeeHHbIx
HayK, u
uCno/ib308amb UX 8
npogpeccuoHanbHoli
dessmeabHOCMU

ecmecmeeHHbIX HayK, 6a306ble
meopuu u ucmopuu
OCHOBHO20, meopuu
KOMMYHUKayuu; 3Haem
OCHOBHYI0 MepMUHON02UI0
OIIK-1.2: Ymeem
ocywjecme/simb nepeuyHbIil
cbop u aHaauz mamepuand,
UHmMepnpemuposamb
pazauyHble Mamemamuueckue
00BeKMbl

OIIK-1.3: Umeem
npakmuueckuti onbim pabombt
C pewieHueM CmaHOapmHbIx
MamemamuyecKkux 3adau u
npumeHsiem e2o 8

npogeccuoHanbHou

npedena.

OnpedeneHue npedena yHKyuu
8 mouke no I'eline u Kowu.
Ilousimue HenpepbleHOCMU
¢yHKyuu 8 mouke, Ha
MHOJcecmse.

Ceoticmea Henpepbl8HbIX
¢yHkyuti

IMToHsimus npou38odHoli u
ougpeperyuana nepsozo u
8bICWIUX NOPSOKOB.

Cgoticmea dugpgepeHyupyembix
Ha ompe3ke (yHKYuULl.

Dopmyny Teiinopa.

IIpasuno Jlonumansi.

Tonsimue nepgoobpazHoli u
Heonpede/neHHO20 UHMe2pand.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
YK-1: CnocobeH YK-1.1: 3Haem npuHyunbl YK-1.1: 3aodaHus
ocyujecme/isimb cbopa, ombopa u 0606wjeHuss  |3Haem NpuHYUnNbl 8bIBOOA SK3AMEH:
NOUCK, Kpumuyeckuu |y chopmayuu Mamemamuyeckux (pakmoe u 3adanus
aWanu3 u cuHmes .
YK-1.2: Ymeem coomHocumb | ymeepotcOeHuLl. K
unopmayuu, 5 OHMPO/bHbIE
a3HOPOOHbIe A8NeHUS U
npumeHsimb pasHop 80NnpoChl
cuCmemHbIl nodxod | CUCMeMamu3supoeams ux e VK-1.0-
aMKax u3bpaHHblx 8U008
0ns p P B Ymemb
npogeccuoHanbHol
peuwerus pocp gocnpuHumMamb, 0606wams u
nocmasneHHblX 3a0ay | dessmeabHOCMU
axanuzuposams uHopmayuo
YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UH(pOPMAYUOHHBIMU YK-1.3:
UCMOUHUKAML, ONbIM Hmeem onbim ycmaHoeneHus
HAYYHO20 NOUCKA, CO30aHusl MamemamuuecKux pakmoe u
HAYYHbIX MEKCMOo8 ymeepoicOeHutl.
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: 3aodaHus
npumeHsimb i
p . NO/M0JCeHUs U KOHYenyuu 6 TMoHsmue uucnoeoli SK3amen:
hynoamenmanbhbie | o6aacmy mamemamuueckux u | nocredosamensHocmu, ee 3adanus

KoumposnbHble

80NpoChbl




desime/nbHOCMU

Ceoticmea cymm [ap6y.
Kpumeputl unmezpupyemocmu.
OnpedeneHue pasHoMepHOLl
HenpepbleHOCMU yHKYUU.
Ceoticmea uHmeepana c
nepemeHHbIM 8epXHUM
npedesnom.

@opmyny HelomoHa - JlelibHuya.

TMonsmue ¢yHkyuu MHO2UX
nepemeHHbIX.

Heo6x00umble u 0ocmamouHble
ycnosus oucpgpepenyupyemocmu.
Heo6x00umble u 0ocmamouHble
YCA08uUsl N0KANBHO20
aKCmpemMyma.

ITonsimue uucnoeozo psoa.
IMonsamus ¢yHKyuoHaabHoll
nocsnedosamenbHoCcmu U
¢yHKYyuoHabHOZ0 psda.
ITonsimue pasHomepHoli
cxooumMocmu (hyHKYUOHAABbHbIX
psodos.

ToHsamue cmeneHHo20 psida.
ZgoliHble uHMezpabl.
HecobcmeeHHble uHmezpabi.
Dilneposbl uHMe2pabl.
Teopemb! Betiepwimpacca o
PABHOMepHOM npubaudiceHuu
HenpepbleHbIX pyHKYUU Ha
ompe3ske
mpuzoHoMempuuecKumu u
aneebpauueckumu
MHO204/1eHAMU.
BeckoHeuHoMepHble eBKAUJ08b!
npocmpaxcmea.
OpmozoHa/bHble cucmembl
¢yHkyutl u psiobt Dypoe.
Hnmezpan ®Pypue u
npeobpazosanue Pypbe.
KpusonuHeliHble uHmezpabi.

OIIK-1.2:

Ymemnb

Haxooumb npedeibl YUCA08bIX
nocnedogamenbHocmetl u
¢yHkyutl.

Haxodumb npou3eo0Hble u
Oucppeperyuansl.

Haxodumb kacamenbHble U
Hopmanu.

Hccnedosamb HenpepbigHOCMb

¢yHkyuu.
HHmezpuposamb payuoHabHble




¢yHKyuu, npocmetiwue u
KeaopamuyHble
uppayuoHaibHocmu,
OucppeperyuanbHblil GuHOM,
HeKomopble MpaHcyeHOeHMmHble
¢yHkyuu.

Hccnedosamb cxodumocmb
YUC08bIX U (PYHKYUOHA/NbHBIX
psidos.

Hccnedosamb cxodumocmsb
HecobCMeeHHbIX UHMe2panoe.
Tpumensmp Diineposbi
UHMe2panbl K 8bIUUCAEHUIO
HeKOmMopblx onpedeaeHHbIX U
Hecob6CcmeeHHbIX UHMe2panoe.
Packnadbieams ¢yHkyuto,
onpedesneHHylo Ha ompe3Ke, 8
mpuzoHoMempuyeckutl psio
Dypoe.

OIIK-1.3:

I'omoe

ITposodumpb nosmHoe
uccnedosaHue pyHKyuu u
cmpoumb 3CKU3bl 2paguxos
¢yHKyull 3a0aHHDIX S8HO U
napamempuyecku.

ITpumeHsmb onpedeneHHbilll
UHMe2pan 015 peuleHus 3aoau,
CB53aHHDBIX C OnpeodeneHuem
O0/1UHBL Oy2u cnpsamasemoil
Kpueoli, niowjaou niockou
¢uzypbl, n1owadu nogepxHocmu
u obvema men epaiyeHus.
Tpumersmb 08oliHble
UHMe2pasbl K HAXOHCOEHUIO
naowaoeti.

Tpumensamb KpusonuHeliHble
UHMe2pasbl 0/15 8bIYUCACHUS
maccnbl Kpugoil, pabombl
8EKMOPHO20 No/st 800/b KPUBOLL.
Haxodums n0kanbHbilil,
2106a1bHbIl SKCMmpemyMm
¢yHKyuU Ha MHOdJICecmee,
YCA08HbIL SKcmpemyM (hyHKYuUU.
ITpogooumb npubausiceHHble
8bIULCAEHUSI C NOMOWbIO psiod
Tetinopa.

Hcnonb3oeamb npeobpazosaHue
Dypoe.




3. CTpyKTypa U cojep)KaHHe AUCIUIIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 15

Yacos o yuedGHOMY I/IaHY 540

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 192

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 64

- KCP 6

caMocTosTe/IbHasA padoTa 170

ITpomexyTouHas arrecTanusa 108
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHbI

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

axkademuuecKux udacos u 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3/ienioB ¥ TeM JUCLIATIMHBI Bcero B TOM UHCIe
(uacer)
KonTakTHas pabora (paboTa Bo
B3aMMOZENCTBHH C MperojjaBaresiem),
Yyackl U3 HUX
SaHSTHS CamocTosiTe/ibHast
CeMHHapCKOro pabora
3ansTus THIA o6yuyarowerocs,
JIEKLJUOHHOTO | (rpakThueckue | Bcero Hackbl
THIa 3aHATHsI/1abopa
TOpHBIE
paboThl), yacel
0 0 0 0 0
® o) o o) ¢
0 0 0 0 0
BBopHblit Kypc 27 14 14 13
UucsioBble 1oc/1e[0BaTeIbHOCTH 27 14 14 13
Tpenen hyHKUUMA 19 6 6 13
HerpepbiBHbIe QYHKIMN 19 6 6 13
IMponsBozaHas GYHKIMH 23 10 10 13
OcHOBHBIe TeopeMbl 0 AU depeHIMPYeMbIX PYHKLIUSAX U UX TPUIOXKEHUSI 27 14 14 13
Heomnpesenennslii nHTErpast 22 12 12 10
Onpe/ieieHHbINA UHTErpasl U ero MpUIoXKeHUsI 26 20 20 6
DyHKIMM MHOTHX NTepeMeHHBIX U TIpe/iesibl 14 8 8 6
HuddepenypoBanyie GpyHKIMM MHOTUX ITepeMeHHBIX 20 12 12 8
HesiBHO-3a1aHHble (HYHKLIUM 9 6 6 3
Okcrpemymbl OHIIT 15 6 6 9
UucnoBble psifibl 28 8 12 20 8




@DyHKLMOHAbHBIE M0C/1e/]0BaTeIbHOCTU U PSIZIbI 20 6 8 14 6
CrerneHHble psiZibl 22 6 8 14 8
Psabt @ypbe 20 10 4 14 6
[IBoitHbIe MHTErpasbl 22 8 8 16 6
HecobcTBeHHbIE HHTErpasIbl 46 18 18 36 10
KpuBonuHeiiHble UHTerpasbl 20 8 6 14

ATTectarust 108

KCP 6 6

Wtoro 540 192 64 262 170

CojepikaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

BBegenvie. MHOXXecTBa, orepaliu. KBaHTopsl. [leiicTBUTe/TbHBIE YKMC/Ia, HATYpalbHBIe YMC/a, PalOHaTbHbIe
Yuc/a, MOAYJb, OKPECTHOCTb TOUKU. OrpaHNUeHHOCTh MHOXKECTBa, CyIlleCTBOBaHHe TOYHbIX rpaHeil. @yHKIMU
Y UX CBOMCTBA (B3aMMHO-0O/IHO3HauHbIe, 00paTHEIe, UeTHbIe, HeueTHbIe, IePUoYeCcKrue, MOHOTOHHBIE).
OcHOBHBIe 37ieMeHTapHbIe GYHKIUH, KIaCCUPUKALIUS 3/IeMeHTapHbIX GyHKIUMA. ['unepbonuueckue QyHKINM.
YucsioBble noceoBaTesibHOCTY: [Ipezien rnocieoBaTe/IbHOCTH, €ro eIMHCTBEHHOCTD; TIpeZie/ibHble Mepexo/bl
B HEpPaBeHCTBAX, CBSI3b CXOJUMOCTH C OTPaHUUYEHHOCThI0; CBOMCTBAa OeCKOHEUHO MaslblX, apuMeTHuecKre
CBOMCTBaA Ipefie/sia; MOHOTOHHBIE T10C/1e/l0BaTe/IbHOCTH, CXOAMMOCTh MOHOTOHHOM OrpaHHUueHHOM
T0C/IeJ0BaTe/TbHOCTH; TIPUHLIUIT BJIO’KEHHBIX OTPe3KOB; MOATOC/IeJ0BaTe/IbHOCTH, Teopema bosbijaHo-
Betiiepiitpacca; kputepuii Kolm cxoMMOCTH IIOC/e[,0BaTe/IbHOCTH; YaCTUYHbIe Npefie/ibl U UX CBSI3b CO
CXOJMMOCTBIO; K/acCu(HKaLYs TOUeK MHO>KeCTBa Ha YMCJIOBOM MIPSIMOM, CBOMCTBA Mpe/ielbHOW TOUKH,
OTKpBIThIE 1 3aMKHYTble MHOKECTBA.

[penen pynxuuu: Onpenenenue 1o I'eitHe, onpesenerue 1o Koim v X 5KBUBa/IeHTHOCTh; Kputepui Kot
cxoauMOoCTU GYHKLUY; Tipedes QyHKIMYA Ha OeCKOHeUHOCTH, 000011eHre TTOHATHSI TIpejesia, 0JHOCTOPOHHKE
Tipe/iesibl; OJHOCTOPOHHUE Tpefie/ibl MOHOTOHHOW (hYHKIIUY; TIePBbIi 3aMeuaTe/ibHbIN Mpe/es; CpaBHeH1e
0eCKOHeUHO MaslbIX U OECKOHEUHO OOJIBIINX.

HenpepriHble dyHKIMKM: HenpepbIBHOCTE (GYHKLMU B TOUKe, HA MHO>KeCTBe. HelpepbIBHOCTb 3/1eMeHTapHbIX
¢dyHKIuH. JIoKanbHOe CBOHCTBO COXpaHEHUs 3HAKa HeMpephIBHOUM (hyHKIMU. HempepbIBHOCTL 0OpaTHOM
dbyHKUIMY, KoMrosuiyy GyHKIUM. BTopoii 3ameuaTebHbBIN TTpefiesl. DKBUBaeHTHbIe GyHKIMU. TouKu
paspeiBa, ux knaccugukanys. CoiicTBa QyHKLWH, HeNpephIBHbIX HAa OTPe3Ke: OrpaHUueHHOCTb,
CylLleCcTBOBaHWe HAaKOOJIbLIEr0 U HaUMeHbIIIero 3HauUeHWH, MPOMeXKyTOUHbIe 3HadeHus1. [IoHsATHe paBHOMEPHOM
HelpepbIBHOCTH Ha MHO>KECTBe.

ITpousBogHas ¢pyHKUuM: OnpezeneHye MPOM3BOJHOMN, OHOCTOPOHHME TIPOM3BOAHEIEe. [TrnddepeHLnpyeMOCTb
dbyHkumu B Touke, nuddeperiyan. ['eomerprueckuii U hHU3MUeCKUM CMBIC TPOU3BOAHON U AuddepeHIMaa.
I[TpaBua HaXOXKAEeHHUs TPOM3BOAHOM U auddepeniana. IIpon3BoaHast C/10)KHOM, 06pPAaTHOM, ITapaMeTpUIecKH
3a/aHHOM GyHKUMNA. IHBapraHTHOCTE opMbl iepBoro fuddepeniyana. IlpousBosHele U AuddepeHIanbl
BBICIIMX [TOPSIKOB.

OcHoBHble TeopeMsl 0 AuddepeHLpyeMbix GYHKIUAX U X npuiiokeHus: Teopembl ®epma, Posus, Jlarpanxa.
[TpaBusno Jlonutans. @opmysna Teitsiopa c ocraTouHbiM usieHOM B hopMe [leaHo u B hopme Jlarpanka.
Pasno)xeHne OCHOBHBIX 3/ieMeHTapHbIX GyHKLui 1o ¢popmyre Telinopa. HaxoxxaeHue rpefjesioB € IOMOLIBIO
tdopmysl Telinopa. IlpumeHenue dopmysbl Telinopa Asist IpUOIKEHHBIX BBIUMCIEHUH. Y C/10BUS
MOHOTOHHOCTH (QYHKIMH. DKCTpeMyMbl HyHKIH. OThICKaHHe Han0O/IbIIero ¥ HaMMeHbILero 3HaueHui
(byHKIMH, HeMpepbIBHOM Ha oTpe3Ke. VccieioBaHue BBITYKIOCTH (GYHKIMU. TOUuKM riepernda. ACHUMITTOTHI
dyHukiui. O6ITas cxeMa Hcc/ie/IoBaHMsT QYHKIMU U IOCTPOEHUS ee Tpaduka.

Heornpenenennsiii unterpas: IleppoobpasHas. HeornpezieieHHbIN HHTErpaj U ero CBOWCTBA. TabiuuHbIe
WHTerpasbl. 3aMeHa [lepeMeHHOI U MHTerpUpPOBaHue 10 YacTsIM B Heollpe/leJIleHHOM UHTerpase. PasnokeHue
paLMoHaMbHBIX Ipobeii. IHTerpupoBaHre HEKOTOPHIX MPPALIMOHAIBHBIX U TPAHCLIEH/|eHTHBIX ()YHKLIWIA.



OnpeneneHHblil nHTerpan: [ToHsITHE OTIpe/ie/ieHHOr0 UHTerpana, ero ceoicrea. Cymmsbl IapOy v ux cBoicTBa.
Knaccer uaTerpupyemeix yakiumii. @opmyna HetoToHa-JIelibHMIa, ee IpUMeHEHHe /IS BBIUHC/TEHHS
orpefie/IeHHbIX UHTerpasoB. [1punokeHus onpezesieHHOro UHTerpana: [JnvHa cnpsmisgeMoit Kpusoi. [1nomans
TUIOCKOM KBajpupyeMoit ¢urypsl. O6beM Kybupyemoro tena. O6beM U IUI0IIab TTOBEPXHOCTH TeJla BpalljeHus..
@DYHKIMU MHOT'MX [IepeMeHHbIX U npefesbl: [IpoctpancTeo Rn. Ilpezien nociesosaTesibHOCTH B R,
MHo>xecTBa B Rn: OTKpbIThIE, 3aMKHYThIe, OrpaHUYeHHble, IMHEHO CBsA3HbIe, BbIMTyK/Ible. KOMIIAKTHOCTB.
Ipenen GyHKIMY HECKOIBKUX MepeMeHHbIX. HerpepriBHbIe GYHKI[MM MHOTHUX [1epeMeHHbIX: HernpepbIBHOCTD
¢byHKUUYM B ToukKe. OYHKIMU, HeMTPepPhIBHBIE HA KOMITaKTax. [IpoMe)KyTouHbIe 3HaueHHs HelpepPhIBHBIX
(yHKIMII Ha JIMHENHO CBSI3HBIX MHOYKECTBaX.

OuddepenpoBanre GpyHKIMA MHOTHX TlepeMeHHbIX: YacTHble ipou3BogHble. [TonHbii guddepeHuyan, ero
CBSI3b C YaCTHBIMU ITPOU3BOJHBIMU. VIHBapUaHTHOCTE ()OPMBI IoJIHOro fJuddepennyana. KacatenbHas
TIJIOCKOCTh K MOBEPXHOCTU. ["'eoMeTprueckuit cmblici oHoro auddepennuana. IIporsBosaHast 1o
HampaBsyieHut0. ['paguieHT. YacTHble pOM3BOAHbIE U AU(depeHLranbl BICIIKX MopsaakoB. Popmysia Telinopa.
HesBHO-33s1aHHbIe ¢yHKUMU: TeopeMsl cyliecTBoBaHus [JuddepeHipoBaHye HesiBHbIX (DyHKLMH. Y paBHEHUs
KacaTe/lbHON 1 HOpMaJlH.

OKcTpeMyMbl (PyHKLMHM MHOTMX repeMeHHbIX: Heob6xoauMoe yciioBue skcTpemyma. [JoctatoyHoe ycioBue
5KCTpeMyMa. Y CJIOBHBIN 3KCTpeMyM. MeTo MHOKUTe el JlarpaHska.

Yucnossle psijpl: Unciosle psifibl. CXoAUMMOCTh U cyMMa psifia. Heobxoarmoe ycioBre cxoauMocTH. [lelcTBrs
C pagamu. Paapl ¢ HeoTpuLaTe/IbHBIMY YeHaMH. IIpr3Haky CXO0AMMOCTH. 3HaKOTIepeMeHHbIe PSJibl.
A6cosoTHas ¥ yC/IOBHas cXoAuMOocCTH. TeopeMa PuMana. TTpusHaku Jletibuuija, Iupuxie, A6ens. CBoicTBa
abCOMIOTHO CXOAIMXCS PS/IOB.

DyHKLMOHAIbHBIE TIOC/Ie[0BaTeIbHOCTH U PsiZibl: PaBHOMepHas cxoAuMocTh. I1pr3Hak Beliepiurpacca.
CaolicTBa paBHOMEPHO CXOJAIMXCS (PYHKLMOHAIBHBIX TI0C/Iel0BaTe/IbHOCTeH U PSAJIOB.

Crenennsle psajsl Teopema Koiu-Azamapa. THTepBan cxogquMocTyd. HerpepsIBHOCTE CYMMBI CTEIIeHHOI0
psifa. IlounenHoe uHTerpupoBanre u quddepenuyposanue. Py Telinopa. PasnoskeHue pyHKIUI B CTelleHHbIE
pAABL.

Psapl @ypbe: beckoHeuHOMepHBIe eBKJIMA0BBI TpOCTpaHCcTBa. OPTOHOPMUPOBAHHBIE CUCTEMBI, [IOJTHOTA U
3aMKHYTOCTh. O611mit psig Pypre. MuHUManbHOe CBOMCTBO K03 duimentor @ypbe. HepaBeHcTBO Becceris.
PaBenctBo [lapceBans. Psig @ypbe no TpUroHoMeTpruueckou cucteMe. TeopeMbl 0 CXOAUMOCTHU. JlocTaTOUHBIE
ycioBus fuddepeHLpyeMocTd. Psbl @ypbe UETHBIX U HEUETHBIX (PYHKIMH.

[IBoliHble uHTerpassl: [IBoliHble UHTErpabl, UX cBoWcTBa. CBefleHHe JBOMHOIO UHTErpasa K IOBTOPHOMY.
3ameHa nepeMeHHbIX. [IprnoxeHus.

Heco6cTBeHHble nHTerpasbl: HecobcTBeHHBbIe MHTErpasibl C 6eCKOHEUHBIMH TIpe/iesiaMHi U OT HeorpaHUYeHHbIX
(yYHKLUH, UX OCHOBHBIE CBOMCTBA. MIHTerpasbl, 3aBUCSILIMe OT apameTpa. HerpepeIBHOCTb.
JuddepeHipoBanye 1 MHTerpUpoBaHue 1o napametpy. VinTerpanel Diinepa. Minrerpanst @ypre. Kocunyc,
cuHyc npeobpasoBanue Pypbe.

KpuBonuHeiiHble HHTerpanbl: KpuBoHeliHbIe MHTerpasibl IEPBOTO U BTOPOTO pojia, UX CBOMCTBA U
BblumMc/ieHde. BoccTaHoB/eHUe (PYHKIMY 110 ee YaCTHBIM IIPOU3BO/HBIM C IOMOILIBI0 KPUBOJIMHEHHOTO
uHTerpana. @opmyna I'pyHa. Beruncsienyve norazeii ¢ moMoisto ¢gopmysisl I'prHa.

4. YueOHO-MeToANUYeCKOe 00ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUSAM [IJIs1 TEKYILEro KOHTPOJI U TPOMEXXYTOUHOM aTTeCTaldd MO UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

[nst obecrieueHUs1 CaMOCTOSITENTBHOM PabOTHI 00yUarOLXCS UCTIONB3YHOTCS:
ONeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTEME 371eKTpoHHOTr0 00yuenuss HHI'Y:



Marematuueckuii aHanu3 JJO (1 cemectp), MaTematnueckuii aHaau3 1O (2 cemectp), https://e-
learning.unn.ru/course/view.php?id=243, https://e-learning.unn.ru/course/view.php?id=626.

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOM
arTecTalyi Mo ANCHMILIMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€éHKHM Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBbie 3afiaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) A/ OLeHKH C(opMHPOBAaHHOCTH
kKomnerenuu YK-1:

UTo TaKkoe CYETHOE MHOMECTBO?

BriDepuTe 0OWH OTBET:

@ MHOXECTBO, 3KBUBANEHTHOE MHOMECTBY HaTYpanbHbIX YHCEen.
() HeorpaHW4eHHOE MHOXKECTEO.
() MuoxecTeo DECKOHEYHOW MOLLHOCTH.

Ty MHOMECTBED, 3NEMEeHTHI KOTOPOTD MOWHO NEpPecYHTATh.

Kakue 13 HuxecneayoLMx CBORCTB ANA NoKasaTenbHbiX U NorapumMudecknx dyHKUWMA NpaBunbHbI?

BblﬁeDHTe O0WH WIMA HECKONLKO OTBETOB!
MHOXECTBO 3HAYEHWI NOKA3ATENBEHON (YHKLMK - MHOKECTBO BCEX NONOKMTENLHBIX YMCER,

norapupmuyeckas cyHrma y = log, @ senAeTcA BospacTawilei Ha npomexyTke £ > 0, ecnu a > 1, n y6uiBatowel, ecnu
D<a<1;

] 00nacTe onpefeneHna NOKa3aTenbHOR MYHKLMK - MHOMECTBO BOEX NONOHMTENBHLIX YMCEN,

nokazatensHan MyHKuMA ¥ = a AEnAeTcA yOBIBAIOLEH HA MHOKECTBE BCEX AeicTBMTenbHbIX dcen, ecrm 0 < a < 1, u
BO3pacTawlleit, ecnu a > 1;

] ecnma > 1, 7o yHkumMa ¥ = log, & NpUHUMAET OTpUUATENBHBIE 3HAYEHUA NpU T > 1, nonoxumtenshbie —npn 0 << @ < 1.



OYHKLUMA — 3TO:

BLIDepuTe OAWMH OTBET:
:'} 33BUCHMOCTE MEHIY HYHCNOM X W YUCNom Y
® COOTBETCTBHME MEKOY 3NEMEHTAMA MHOKECTE X M Y, COTMACHO KOTOPOMY KaKOOMY 3NEMEHTY XEX COOTBETCTBYET eAMHCTBEHHbIN YEY
(:) Kpl-'iBaﬂ Ha NNOCKOCTH, ONUCHIBAKWAA 33BUCHMOCTD MEXTY YHCTIOM X W YHCNOM Y

() COOTHOLEHWE MEXOY YHCNOBLIMA MHOMECTBAMA X 1 Y

Kax ceAzadbl Mexay coboi BepXHAA S 1 HWKHAA 8 cymmbl [apby AnA NpoW3B0nbHLIX pastueHuid = u m 7

BuifepuTe OINH WK HECKOMLKO OTBETOB:

0O S(n) = s(m)

O 8(n) > S(m)

S(n) = 8(m)

HEeBO3MOKHO OJHO3HAUHO CPABHMTL, TaK KAK B PA3HBIX CMYYaAX BOIMOKHO PA3NUUHLIE PE3YETATHE
S(r1) > s(n)

S(r1) < s(n)

{ Tl T ]

BriDepuTe BepHLIE YTBEPHOEHNA

Bribepute 0OWH UNW HECKONEBKO OTBETOB:

[] MeTpuyeckoe NpoCTPaHCTBO BCETAA ABNASTCA HOPMUPOBAHHLIM NPOCTPAHCTEOM.
B HOpPMWPOBAHHOM MPOCTPAHCTBE BCEIAA MOKHO ONPEENNTh CKANAPHOE NPOM3BENEHNE.
=+l = [I=l| + lIvll

EBKNWAOBO NPOCTPAHCTEO BCErAA ABNAETCA HOPMWPOBAHHLIM NPOCTPAHCTEOM.

<

<]

HOpMUpOBaHHOE NPOCTPAHCTEO BLCERAA ABMAETCA METPHYECKMM NMPOCTPAHCTBOM.

EBKNWAOBO NPOCTPAHCTBO 3TO NuHeiiHoe NpoOCTPaHCTBO, B KOTOPOM ONpPEAENeH0 CKandpHoe Npor3BEeqeHHE.

[ <

EBKNWA0BO NPOCTPaHCTEO BCERAA ABMAETCA METPUYECKMM NPOCTPaHCTBOM.

BriGepuTe npenctasneHne YHKUMA g 1 n 2 77 C NOMOLLBI0 pAaa Tednopa B OKPECTHOCTH TOYKM 7 — O

= niojo(_l)n(g?fiil)!x.QnJrl

® nijo(_l)n%

® 250:0( 1)”(2;1711)358211+1
n—=

ni;(_l)n a1
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Bapuaunr 1.
L

Bapuaur 2.

1

2

3

4,

5

O io: 22n
n:02n(2n)!
® 2 2n
2n)!
n:O( )
O ioj n2n
2" n!
= "
O io: 22n
n:04” (2n)!
O 22 2n
Z(?n)!

0

3
Il

Qupegeinedse HECOOCTBEHHOIO HHIETPAIR ¢ DECKOHE -
b npeetasi uarerpuposanus (I poaa).

Bapuaunr 3.
1. Onpegenenue HecobUTBEHROIO HHTerpata ¢ DecKone -
HBIMU Npedetasy uarerpuposanns (I poga).

. Kpwrepnit Kowm exogmocrn nec, wir I posa. 2. Bropoil npusnax cpasnenns o wec, unr I poga s
HEOTPHIATE b HBLX (DY HKLMH,

- H]JU FHAK ,:[K]JUX.'IL‘ x-TH Hee, unr 1 PoyEa.

3. Kpurepuiit Komn exommumorrn wec. uur 11 poua.

240 upek ep-s s wee, e I poga ot weorpuu, d-nuil.

. Neropnas CXOUAHUMOCTL HEC, HHT I POida.

4. Abeomnornas exomuvocts nec., unr 11 pona.

. Mpusnag Tupoxoe ex-1u nec, unr 11 poua.

Bapunanr 4.

Oupeaenenne HecoHe TBEHHOIO HHTEIPAILA 07 HEOIDAHH-
uennbix byt (11 poaa),

. Heppeiii upusnak cpapnennst aus nec. unr 1T poaa s

- Oupejeienne HecobCTBEHHOTO HHTEPAIA 0T HEOUPaHH- 1.
aennpix dbymcunii (IT poia).
- Oupuuanue kpurepns Kown cx-rn wee, nnr 1T pona. 2
- Hpusnak Adens ex-ru nec. unr 1T poaa.
3

1-ii Hp-K Cp-# JLIH HeC, HHT I POLa OT HEOTHILL (1}»1[[1"}.

HEOTPHIATCILHBIX dl_\'t[l(l[l[l“l‘

3. Orpunanue kpurepus Kown ex-ru nec, uur I poaa.

4. Yenosuag CXOAHMOCTE HEC, HHT 1 poda.

. Abcomornas CXOJAHUMOCTE HEC., HHT I poia.

Panmaos 2

Bapuant 1.

1. Onpegenenne moToueTHOl CXOIUMOCTH (BYHKIHONAIL-
Hoit mnocsenoratenbioctn fp(r) Ha maOokecrBe X (B
KBANTOPAX ).

2. Kpurepmtt Komn oTcyTCTEHSI paBHOMEPHOR CXOTHMO-
cTH Py HKIHOHAIBHOTO Psifia Ha MHOZecTBe X (B KBan-
Topax).

3. Ipuznak Juan paBHOMEPHOMN eXOAMMOCTH (PYHKIHOHAb-

HOIf TIOCJIEI0BATEIILHOCTH.

4. Teopema 0 HOWIEHHOM HHTEIPHPOBAHHH (DYHKIHOHAIb-
HOTO PHJIa.

5. Hanmcars psiji no crenenss @ juist ¢y HKIMH 8N 2 ¢ yKa-
sammeM 061acTH CXOIMMOCTH.

Bapnant 2.

1. Kpurepmti Konm oreyTeTBrESI I0TOMEMHON CXOIAMOCTH
GYIKNHOHATLHON TOCAeI0BATEILIOCTH [, () Ha MHO-
kecTBe X (B KBAHTOpAx).

2. OupejiesieHie paBHOMEPHOMN eXOANMOCTH (hYHKIHOHAb-
HOT'O psijia Ha MHOKecTBe X (B KBaHTOpAx).

3. Mpusnax Beitepmrpacca paHoMepHOIT cxomMocTH hyHE-

MHOHAJILHON [TOCIeI0BaTeILHOCTH.

4. Teopema o HOMIEHHOM IIepexojie K mpeeiy B (yHKIH-
OHAJDLILIX PsIax.

5. Hammcarts psi no crenensiM @ it GYHKINE € ¢ yKa-
sammeM 061acTH CXOIUMOCTH.

5. Hpusnak ABeas cx-tu nec. unr I poua.

Bapuant 5.

1. Onpejenenne pagHOMEPHOIT cXOIHMOCTH (DY HKITHOHAT b
Hoff moeciemoBaTennnocTH f,(r) ma umomkecree X (B
KBaHTODAX ).

2. Kpurepnit Komn oTcyTeTBuST HOTOMCTHON CXOIHMOCTH
dynrmmonanbHoro psyta Ha Muokectee X (B KBaHTO-
pax).

3. Hpuznak [unn paproMepHO cxoTuMocTn Gy HKIHOHATb-

HOTO psifia.

4. VejoBHe HelPepLIBHOCTH Hpedenbolt dynxum dynk-
HOHAJIBHON [0CHeI0BATEIBHOCTH.

5. Hanmcats psig o crenensm @ gs pyHKmun shr ¢ yka-
3aHHEeM 0BJIACTH CXOAHMOCTH.

Bapnant 6.

1. Kpurepnit Kommn oTcyTCTEHST PABHOMEPHON CXOTHMO-
cTH (hYHKIHOHATLHOI HOCIeI0BaTe bHOCTH f, (1) Ha MHO-
xecree X (B KBAHTOpAX).

2. Onpejienenie paBHOMEPHOIT CXOJHMOCTH (DYHKITHOHAI b-
Hnoro psida na MuoxkecTse X (B KBamTOpax).

3. Tpuznak Jupuxie pagHoMepHOH cxoauMocTa (pyHKIH-
OHAJILHOTO PSIZIA.

4. Teopema o nowrennom JuddepeHIHpOBATHE (DY HKIH-
OHAJIBHOH [OCIIE/IOBATENLHOCTH.

1
1tz

5. Hamicarn PsI IIO CTEIICHAM T 15 belIKH_}‘[H
s3anuem 0bJaacTi CXOAMOCTH.

C VKa-



Bapuaur 1.
1. Yncnoroit psa. Oup-e exofsimmerocst psijia B KBAHTOPAX.

(3]

. Kpurepuit Komm pacxomuvocTs wmct. psija.
3. Npnznak /lamambepa (npemensras dopma).
4. MazxkopanTHLIt IPU3NAK CPABICHH.

5. Ilpusnak Jletibmima.

Bapuanr 2.
1. Oupezesienne B KBAHTOPAX DACXOSIIETOCH DSLIA.

2. Kpurepuit Kommn cxomunvocTn wmes. psama.
3. Ilpuznak Komn (npemensuas dopma).

4. Ipemenpuslii NTPH3HAK CPABHEHUS.

5. Tlpusnak Jlupuxie cx-TH 9THCI. Psifa.

Bapuanr 3.

1. Onpenenenne 3HAKONOIOKHATENLHOTO psiga. Kpurepntt
CXOAMOCTH 3HAKOTIOJIOKHTETLHOTO PSijia.

2. Ilpusnak Jamambepa (nenpegeabnas dopma).

o0

3. Yro MoxKHO cKazaTh 0 ) @y, ecln a, — 07
n=1

4. WNarerpansueti npusnak Kommn.
5. Ilpnznak ABens cx-Tu 4GHCI. psiia.

Bapuanr 4.
1. ABCOMIOTHO M YCTIOBHO CXOISINUECS DSLIbI.

2. Yro Taxkoe octaTok paga? Kakopa ero ¢pssh ¢o cXomu-
MOCTBIO (3aTICATh B KBAHTOpAaX)?

3. Otobmennnift npu3nak Ko,
4. CrieeTBHe U3 IPeIeIbHOTO IPH3HAKA CPABHEHHSL.

5. Ilpusnak lupuxie cX-TH THCI. DsIa.

5.1.2 TunoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afaHMs) /Il OLeHKH C(OopMHPOBAHHOCTH
Komnerenuu OITK-1:
)2)1

Uemy paBeH npefen nocnefioBaTensHOCTU @, = (1 + % i

BuibepuTe oaovH oTBET:
53

O e
o1

@M1






YncitoBnle psbl
1. Meecnenoparh cx-Th 3HAKOIOCTOSHHLIY PSIOR:

oo Tl—]. n. o0 ng{v/g_{_l)n)n
4) Z(n+l) ; b}nzzl a '

n=2

2. VeTaHOBHTE THII CXONHMOCTH Psla HJIH A0Ka3aTh, YTO

Sl
OH pacXouTCs Z % AR
= 2n 4+ (-1)

o .
3. IlporecTn necnef-e npu M000M 3HAUCHAN TAp-pap » | (el_‘m*” )

: i y g n=1
) &lllﬁ.

= 1
4. Haiitn CYMMY pAada ﬂz_l m

5. Haittu Bee 3HaUeHHs p, IPH KOTOPBIX Psifl cxomuTest: 1)

sip I
sin &5

oo

~
abecomoTHo, 2) yCIoBHO E —_——
) —~ nlnP(n+1)

o0 5}1—1—(_3)}11_71
= n+1

Th Ha abeoaoTH. 1 VCTOBH. CX-Th B KOHITAX HHT.

1. Haiitu R, uar-1 cx-11 paga , HC-

) ©  cosnrsin =
2. J1OK-Th PABHOMEPHYIO CX-Th E 3 B
e gl B

061, |z| < 400, nonesvace np-kom Beiiepmrpacea.

3. Me-te na PaBHOMOPHY IO CXOIHMOCTE (t)fx’[lE{[I,—.\"E(J [T 1-

cosy/nx
il k) =

vn+ 2z

B obaactn 0 < o < 4o00.

1
{. Paznoxure f(r) = —5 - B OKPECTHOCTH
T“ — bz 16
TOUKH Tp = 1, HCOOAB3VA H3BCCTHEIC PATOMKCHI .

oo Lan41

- T L

5. Beraweanrs cyMmMmy paga E (-1 ——.
= an41

Bapnant 1. Pasnoxuts B paa Oypee 0o KOCHHYCAM.
Hapucorars rpacgpukn f(x), S(z).

¢ R § LA 3Tt
=1, e E 5

fa) =



I"I('_'C.i'[DJ'_I,D'}'_’rEl-"l"I:T CHOTATCH JTH HHTeTPaJIkbl

led* 1+ t2In(1 + 2°)
1 dr; (2 —
[)g . {P JE+JSE

ni2 dz | L 1 E—1

_— 4 o8 dr.
E{ Vsinreostr’ { }E{Tﬁ N

(3)

(5) Heecnenorars necobCTEBeHHBIR HHTEIDAJ

I

1
/{1 — )P sin%dr
0

Ha abCOTIOTHYIO H YCIOBHYIO CXOIHMMOCTD IIPH BCeX 3HATEHHSIX
napaMeTpa p.

1. Haiiru macey kpusoii L = cos® t, Y= sin? t,t e [0,7/2], ¢ LIOTHOCTBIO PACHPEJRICHUS MACCHL P = I
:C.S

2. C HOMOUILI) H3BECTHLIX ]J%Li.'[[)}}{l‘t[l-{f{ HpelctTrdaB T b (1)_\'1[1(1“-11(1 f(ﬂ_‘:l = 1 A LN Tl‘ﬁ.'[l)]l'rL B OKPeCTHOUTH TOMKH

1+

Ip = 0, VEAS4TE HHTePB AT CXOMHMOCTH THTY STEHE O 0 0 e

1. P'rl,.'U'IK'rL.'IblIbll‘-"I HPHSHARK Kown CRODMMOCTH SHAKOIOUIOACHTEBHOD O PEUA © QORASATE B CT BOM.
2

o0 n
2, HMecnegoBars ¢ HOMOLIBH PATHKAILHOIO NpH3Haka Ko psi Z gntt (%) .
n=1

3. ,:[Bl)ﬁlIL)ﬁ HHTE P LA T O IBOILHON 0DIACTH, 3anMeH:a HepeMeHHBIX B JIBOTHOM HHTEP e,

4. Haitrn naowaae ofuacti, orpaduieHuoil spuseivn ¢ +y = 1, o4+ y = 3, —2r +y = 1, —2x +y = 3, cuenas
COOTBETCTBYIOULYK 3ameny nepesennasix. Hzo0pasurs obuactu.

Kputepumu orjeHnBaHusl (OL[eHOUHOE CPeACTBO - 3aflaHuA)

Ouenka Kpurepun onieHMBaHUsA

YpoBeHb 3HaHWH B 00BEMe, TIPEBLIMIAOIIEM ITPOrPAMMY TOATOTOBKH.
TPEBOCX0THO [IpogemMoHCTpHPOBaH TBOPUECKUM TIOXO0/, K pellieHHI0 HeCTaHAApTHBIX 3a/ad.
3aganus BeirnoHeHbl Ha 100%.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL[EM TIPOrpaMMe MOZArO0TOBKH, BCe

OT/INYHO
3aJJaHUs1 BBITIOJIHEHBI 6e3 oIMOOK. 3a/jaHusI BRITIOTHEeHBI Ha 89-99%

ypOBEHb 3HAHUHN B OGLEME, COOTBETCTBYIOLLIEM IMpOrpaMme MoAroTOBKH.

OueHb XOpOLLIO
P JonyieHo HeCKO/IbKO HeCyIleCTBeHHBIX OIMOOK. 3a/jaHusi BBITIOJTHEHbI Ha 75-88%




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
XOpOLIOo IoryliieHo HeCKOJ/ILKO He IPyObIX OITMOOK. BhIMO/HEHBI BCe 3a/iaHKs, B [IOJTHOM
00beMe, HO HEKOTOPBIE C He/joueTaMu. 3a/IaHus BBITIOTHEHBI Ha 60-74%.

MuHUMaIBLHO J0MyCTUMBIN YPOBEHb 3HAHUM. JOMyIIleHO MHOTO HerpyObIX
VA0BJIeTBOPUTETHHO omboK. PellieHbI TUTIOBBIE 3alauM C He TPYObIMU OllTMOKamMu. BeIrmoiHeHbI Bce
3a/jaHKs, HO He B II0JIHOM oObeMe. 3a[aHust BLIIOIHeHbI Ha 50-59%.

YpoBeHb 3HaHWI HIKe MUHAMABHBIX TpeOoBaHui. ViMenn MecTo rpy0Obie

HEeY/I0B/IeTBOPUTE/ILHO
YA P oImMOKU. 3a/jaHus BhIMOTHEeHbI Ha 20-49%.
OTCyTCTBUE MUHUMAJIbHBIX 3HaHUI U yMeHU. HeBO3MOXXHOCTb OLIeHUTh IMOTHOTY
T/JI0X0 3HaHWI BCJIE/ICTBHE 0TKa3a 00YUaroI[erocs OT OTBeTa. 3a/laHusl BLIMOTHEHBI MEHee,

yeM Ha 20%.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH ITPOMeXyTOUYHOMH
arrecranyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/A0BJIeTBO O4YeHb
N/10X0 X0pomIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTEe/bHO PHTe/IbLHO X0poIo
oCTH
KoMIeT
eHIHH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeTt
eHIUH)
YpoBeHb
OTcyTcTBHE YpoBeHb poset
o N 3HaHUH B
3HaHUI MuHUManeH | 3HaHUH B obBeme YpoBeHb
TeopeTH4ecKoro 0 obneme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. o JIONyCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe o 1011eM 3HaHUH B
HeBo3MO>KHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHUHHUMabHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJIHOTY - 3HaHUM. rporpamMme yioiiemMm
o TpeboBaHMIA. TOATOTOBKH TIpeBbILLIAOL]e
3HaHUU [JonymieHo MOJrOTOBKU rporpaMme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBUE MHOI'O . Jony1eHo MOJTOTOBK
rpyOble OIKUOKH HECKOJIbKO MO/JTOTOBKHU.
OTKasa HerpyObIx HECKOJIbKO u. Ombok
HecylecTBe
obyuatorjerocs ot ombok Herpy0ObIx HHEIX HeT.
oTBeTa ombok
oumboK
IIpogemonc | Ilpogemonc | Ilposemonc | IlposeMoHC
poA POA POA poA TIpoaieMoHCTp
TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | TPHUPOBAHBI
OtcyTcTBHE HpOBaHBI BCe
I1pwu perennn OCHOBHBIe BCE BCE BCE
MHHUMabHBIX OCHOBHbIEe
N CTaH/]apTHBIX yYMeHHsI. OCHOBHbIe OCHOBHbIe OCHOBHBbIe
YMeHHH. YMeHUSI.
3ajlad He PeliieHb! YMeHUSI. YMeHUSI. yYMeHHsI.
HeBo3M0oXHOCTB Peruens! Bce
TIPOJIEMOHCTPUD | THUIIOBbIE Pemennl Bce | Pemensl Bce | PereHsl
OLIeHNTb Halnuue OCHOBHbI®
YmeHus o OBaHbI 3a7auu C OCHOBHBI® OCHOBHBI® BCE
yMeHui 3aiaunl.
OCHOBHBIe HerpyObIMK | 3azauu C 3afaul. OCHOBHBIe
BCJ/Ie/ICTBUE BeInosnHeHs!
yMmenus. imeni | omnbkamu. | HerpyObiMM | BBINOMHEHBI | 3a7au C
OTKasa BCe 33/laHus, B
MecTo rpy0Obie BeinosiHeHb! | omMbKamuy. | Bce 33JaHUSl | OTZAE/IbHBIM
obyuarorierocsi ot TIOJTHOM
omubKu BCE BeInonHeHs! | B I0JHOM u
oTBeTa obneme Ge3
3a/laHusl, HO | Bce 33/jaHusl | oObeMe, HO | HecCylecTB
He/loueToB
He B B TIOJIHOM HeKOoTopble €HHBIMHU




HeZioueTam
u
obneme, HO ’
c BBITIOJIHEH
TIOJTHOM HEeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTP
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HPOBaH
HeB0O3MOXXHOCTb 3a/jay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnr peleHnn
HaBbIku perIeHyst pelLeHnr TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMUOKH u OIMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
NPEeBOCX0/{HO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLUIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOJE€MOHCTPHPOBAaHBI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOBIeTBOpHUTENb | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl O7Ha KOMITETEHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX

OIl€eHUBAaHHUA:

5.3.1 TunoBbie 3afiaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) A/ OLleHKH C(opMHPOBAaHHOCTH

KomMmeTeHIiuu YK-1

1. Hounsirne dyuxuun. Obparnas dyuknusa. ['pacdukn obparubx TpuroHOMeTPHYECKHX (OYHKIHI.

2. HpEI.BH.IIB. BBIHUCJICHHU A ITPDOU3BOHBLIY H ,LI'I—I(i)(i)Cp(‘I.{IlHaJlOB, CBHA3AHHBIE C Elpl’l(i)h-'IC"Il’I‘1CCKHMH ,LLCﬁCTBI—lHI\ll’I Hatl

dyuknuamu. Jokasars, npasuio jgudiepentuposanus cyMMbl AByX by HKIHIE.




1. Ilonarue HeONpe e 10HHOIO HHTerpPadla, ero CcBOHCTBA.

S8

()[][)(‘_,'],(‘.'](‘[][](‘ SKCTPEMVMA (l)l'\'[][{[],[][] HOCKOTBRKAN TePCMCHHBIN, [](‘(JGXU,’L[]I\[(J(‘ VCTOBHE SKCTPEMV M.

1. Trsr)p[’_\lé-l Kowmwu o esoilctse FOMMYTATHEHOUTH AbCoOTHO CHOMATIT HXCH P OB |:t' ,Lf)l\'é-l-h'-l'l'[’.[l;t"l'lif).\l:l.

o0

. 9 _ !

ITsmenures Jin CY MM PR A Z n=cosn -e \/ﬁ O HepedTaHOBKH el LIIeHOBT
n=1

|

5.3.2 TumnoBble 3afiaHus (OLleHOYHOEe CpeJCTBO - 3afiaHus) A/l OLeHKH C(opMHPOBAaHHOCTH
kovmerennuu OITK-1

3. Me-rn na nenpepoisuocTh U iuddepenupyemMocTs

() arctgx - sin%, ecin T # 0;
=
) 0, ecom x=0.

4z

——— na orpeske [—4,2].
4+ x2 S

4. Haiitu naudosnbiiee 1 nanMmenbinee snadenne QYHKIUH § =

3.0 l\/\’f)gd.r:

I. Heenenopars Ha sxetpemyy byvekmmo z = r° + 6y + 3y? — 9.

. . . 5
1. Haiirn macey kpusoit Lw 2 = cost, y = 1 +sint, £ € [0, 7], ¢ 1WI0THOCTBIO DACHPEIEIEHHA MACCHL P = T,

2. ' HOMOUIBH) H3BECTHBIX PAGI0KeHHI HPeICTABUTL (DYHK LM f[r) = In(z + 3) psaom Teitopa B oxpecTHOCTH TOUKH

Ip = 0, VEASATE HHTEPEATL CXOJMMOCTH TOJDYV STEHHOD O A A,

KpuTepun onjeHuBaHus (0LleHOUHOe CPeACTBO - 3aJaHusl)

OneHka Kpurepuu orieHMBaHUs

YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMY TTOATOTOBKH.

TIPEeBOCXOJHO .
[IpofeMOHCTpYpPOBaH TBOPUECKHUH MOAXO0/, K PellleHHI0 HeCTaHAapTHBIX 3a/ad.

YPOBEHI; 3HAHUMN B O6’beMe, COOTBETCTBYHOILEM ITPOr'PaAMMEe IMOATrO0TOBKH, BCe

OT/INYHO
3a/IaHUS1 BBITIOJTHEHBI €3 OIMOO0K.

YpoBeHb 3HaHW} B 06beMe, COOTBETCTBYIOLEM TIPOTrPaMMe TMO/[TOTOBKH.
OueHb XOpOLLIO
Jormy1ieHo HeCKOJIbKO HeCyIleCTBeHHBIX OLIMOOK.




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUH B 00hEMe, COOTBETCTBYIOIEM TTPOrPaMMe TO/[TOTOBKH.
XOpOLIOo HomnyiieHo HEeCKOIBKO He TPYObIX OIMOOK. BhIMoiHeHs! BCe 3a/jaHusl, B TTOJTHOM
00beMe, HO HEKOTOPBIE C HeJ[oUeTaMHu.

MuHUMaTBEHO JOMYCTHMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
YZ,0B/IETBOPUTEJILHO omboK. PellieHbI TUTIOBBIE 3alauM C He TPYObIMU OllTMOKamMu. BeIrmoiHeHbI Bce
3a/]aHKs, HO He B II0JIHOM 00beMme.

YpoBeHb 3HaHWI HIKe MUHHMMAaBHBIX TpeboBaHui. Vimenu MecTo rpy0Oble

Hey10B/1eTBOPUTE/IbHO
YA P OIIHOKH.
OTcyTCTBI/Ie MHHUMaJILHBIX 3HAHUH U YMEHHﬁ. HeBo3M0OXHOCTB OLIEHUTD IOJTHOTY
IJ1I0XO0 o
3HaHMHU BC/Ie/iCTBHE OTKa3a 06yqa}omerocs{ OT OTBeTa.
5.3.3 TumnoBbie 3asaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKH

copmupoBaHHoCcTH KoMneTeHIMU Y K-1

Cdopmynupyiite Heo6X0AUMOe yCI0BHe TOUKH riepernba. ChopMymipyiiTe 10CTaTOYHOE YC/IOBHE TOUKH
neperuba.

Kak ornpeyienuTs, packiapiBaeTcs 11 QyHKLMS B cTeneHHOM psif? Kakue creneHHble psifibl MOXKHO IIOJIYYUTh
TMIpY pa3okeHU QyHKLWN?

Kakas ¢yHKI1s1 Ha3bIBaeTCsl aHA/IMTUYEeCKOM?

Codopmynupyiite Teopembl BefiepiuTpacca 0 paBHOMePHOM NPUOIVKeHUH HeTlpephIBHBIX (PYHKLMI Ha OTpe3Ke
TPUTOHOMETPUUECKUMH U anrebpanyeckiMu MHOToWIieHaMu. KakoBo 3HaueHMe 3THX Teopem?

Kakoe npocTpaHCTBO Ha3bIBaeTCsi 6eCKOHEYHOMEPHBIM eBK/H0BBIM IIPOCTPAHCTBOM?

ITpuBeauTe nMpuMep 6eCKOHEUHOMEPHOT'O €BK/THOBA NpOocTpaHcTBa. OnpeziesiuTe B HEM CKa/IIpHOE
Tpoun3BejieHre, HOPMY, METPUKY.

YTo Takoe CXOJMMOCTh TI0 HOpMe, CXOIUMOCTh B CPeZIHEM?

Kakasi cricteMa yHKIMI Ha3bIBaeTCs OPTOTOHAMBHOU? [IpuBeanTe pumep.

5.3.4 TumnoBbie 3asaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /1A OLEHKHU
copmupoBanHocTu KomnereHu OITK-1

Yro Takoe eliCTBUTETbHBIE UKCTa?
B ueM BbIpakaeTcsi T/IaBHOE OTJIMUMe MeXXJy pal[MOHa/IbHLIMU U 1eiCTBUTE/TbHBIMU UKC/IaMU?

CdopmynupytiTe orpe/ie/ieHre €-0KPeCTHOCTH TOUKU X € R.



CdopmynupyiiTe oripefiesieHre OKPECTHOCTH +0o.

Cdopmynupyiite orpe/iesieHre OKPECTHOCTU —o.

CdopmynupyiiTe orpefiesieHle OKPECTHOCTH 0©.

CdopmynupyiiTe orpe/ie/ieHusi OrpaHUUeHHOT0, HeOTPAHUYEHHOTO MHOXKeCTBa.
Kakoe uncio Ha3biBaeTCsl BepXHeU rpaHbl0 MHOKECTBa.

[HatiTe orpefiesieHre TOUHOM BepxXHell (HW)KHEeN) TpaHU MHO>KeCTBa.

Bcerpa nu cyliijecTByOT TOUHbIE BePXHUe I'PaHU MHOXKeCTBa?

CdopmynupyiiTe oripefesieHre pejiena rnoc/iefloBaTeIbHOCTH.

Cdopmynupyiite onpesienieHre cxosiielics (pacxosiieiics) mocaef0BaTeTbHOCTHU.
Kakas rocieioBaTe/IbHOCTb Ha3bIBAETCsI OECKOHEUHO Masiok (0eCKOHeuHO 60JIbINO0i)?
CKOJIBKO TIpeie/ioB MOKeT UMeTh CXOZSLIAsiCs TT0CIe0BaTe/lbHOCTD?

[TepeunciuTe CBOICTBA Tpe/ie/oB, CBsi3aHHbIe C HepaBeHCTBAMH.

CdopmynupyiiTe orpefesieHre orpaHUYeHHOW (HeorpaHUUeHHOW) 10c/iel0BaTebHOCTH.
Bcesikast iu cxogsiasicst ocieoBaTe/lbHOCTb OrpaHrueHa? Besikast i orpaHUueHHast T0C/iel0BaTeIbHOCTh
CXOJIUTCS?

CdopmynupyiiTe CBOWCTBA OECKOHEUHO MajIbIX TIOC/Ie/I0BaTeTbHOCTEH.
CdopmynupyiiTe oripeieieHrie MOHOTOHHOM TIOC/IeA0BATeTbHOCTH.

CdopmynupyiiTe oripesiesieHre Bo3pacTatoleli (yObiBaroleil) mociejoBaTeIbHOCTH.
Ecim nocsiejoBaTeIbHOCTh MOHOTOHHAS, OHa OyZIeT UMeTh Trpefien?

Kak omnpezesnsiercst uucio e?

Cdopmynupyiite onpesienieHre dyHAaMeHTaIbHON MOCIe0BaTeTbHOCTH.
Cdopmynupyiite kputepuii Komm cyiiecTBoBaHUS TipeZienia MocaeoBaTeTbHOCTH.
[HaiiTe onipeiesieHre YaCTUYHOTO TIpe/ieia.

CdopmynupytiTe KpUuTepuii YaCTUUHOTO TIpefieia.

Uto Takoe BepxHUW (HW)KHUIA) TIpejieN Mocsie0BaTeIbHOCTH?

Kakas cBsi3b MeXay CXOAUMOCTBIO I10C/1€40BaTe/IbBHOCTU U €€ YaCTUYHbIMU npe/:[enaMH?



Cdopmynupyiite onpesienieHue 1o ['eliHe ripesena GyHKIUH.

Cdopmynupyiite orpefiesieHue npefena GpyHkiuu 1o Koim . [IprBeuTe COOTBETCTBYIOLHI ITpUMep (C
reoMeTpUYeCcKOou

WTIOCTpaLyett).

Codopmynupyiite orpeseneHre 6eCKOHEUHO Masiol QyHKLIH.

CdopmynupyiiTe orpefesieHre 6eCKOHEUHO OOBIION QYHKIUH.

CdopmynmupyiiTe oripeiesieHre 6eCKOHEUHO MasTbIX PYHKIMHA OJTHOTO MOPsiAKa.
CdopmynupyiiTe orpeiesieHre SKBUBAJIEHTHBIX 06CKOHEUHO MajibIX (DYHKIUH.
CdopmynupyiiTe omnpe/iesieHue MOPsiika MaJIOCTH OJHOW (PYHKIIMM OTHOCUTEILHO JIPYTOM.
CdopmynupyiiTe ornpejiesieHe npupalieHus QyHKLUH.

CdopmynupyiiTe orpefesieHre HeIPepLIBHOCTH (DYHKIIMHU B Touke (oboe).
CdopmynmupyiiTe oripe/iesieHre HEMPePHIBHOCTH (DYHKIIMK HAa MHO>KECTBE.
CdopmynupyiiTe orpeiesieHre TOUKHA pa3phiBa.

CdopmynupyiiTe oripefiesieHre TOUKA YCTPAaHUMOTO Pa3phiBa.

CdopmynupytiTe orpe/iesieHre TOUKU pa3pbiBa [-ro poza.

Cdopmynupyiite oripeiesieHre TOUKH pa3pbiBa I1-ro pofa.

CdopmynupyiiTe 0CHOBHBIE CBOICTBA HelpephIBHBIX (hyHKIMI Ha oTpe3ke (TeopeMbl BetiepiTpacca, TeopeMbl
Bonbuano-Korm).

HaiiTe KaccuuKaryio TOUeK MHOYKeCTBA Ha UMC/IOBOH MPSIMOM.

Kakoe MHOeCTBO Ha3bIBAeTCsI OTKPBITHIM? 3aMKHYTBIM? MOKET /T MHOXKECTBO ObITb OTKPBITBIM U
O/THOBPEMEHHO 3aMKHYThIM?

CdopmynupyiiTe oripefesieHre POXU3BOAHON (DYHKLIUH B TOUKeE.

CdopmynupyiiTe orpefesieHre OAHOCTOPOHHEH MPOX3BOAHON (QYHKIIUU.
Cdopmynupyiite orpeiesieHre MPOU3BOJHON N-TO TIOPSi/IKA.

Cdopmynupyiite onpesienenue auddepeHiypyeMoii GyHKIUY B TOUKeE.

Cdopmynupyiite onpesenenve aviddepeHana epBoro nopszxka.



Kakoit reomeTpuuecKuii CMbIC/I UMeeT TTPOM3BOoHast PYHKIMU B TOUKe U AuddepeHiiran GyHKIWUN B TOUKe?
Cdopmynupytite oripefenenue auddepeHiyana n-ro mopsiaka.

CdopmynupyiiTe HEOOXOJUMOE U JOCTaTOUHOE yCI0BHe AuddepeHIupyeMoCTH GYHKIMY B TOUKE.
Cdopmynupyiite TeopeMy 0 CBsi3u AuddhepeHIIMPYeMOCTU U HeTIPepbIBHOCTH (BYHKIIWH.

Kak natitu mpousBoHy0 (auddepeHipan) mpou3peieHus.

Kak nHaiitu nmpousBoHyto (auddepeHiipan) yacTHOTO.

B ueM 3akitodaeTcst CBOMCTBO MHBAPUAHTHOCTH (hOpMBbI 3arvicy AuddepeHiraia epBoro nopsijka.
ITpogemMoHCTPUpPYHTe HEMHBAPUAHTHOCTEL (POPMBI BTOpPOTO AviddepeHIraa.

CdopmynupyiiTe omnpeiesieHre Bo3pacTaroieid cTporo (HecTporo) hyHKIHUM.

CdopmynmupyiiTe oripefiesieHre yObIBaroIel cTporo (HeCTporo) pyHKIWH.

Cdopmynupytiite orpe/iesieHre MOHOTOHHON (DYHKIIUU.

Cdopmynupyiite omnpe/iesieHHe JIOKaILHOT0 MUHUMYyMa (MakKCUMyMa).

CdopmynupyiiTe oOCHOBHbIE TeopeMbl 0 AvddepeHIMPyeMbIX Ha HHTepBasie QyHkUusx: @epma, Poss,
Jlarpanxa.

Kakue ciectBusi U3 TeopeMsbl JlarpaH)ka BaM U3BeCTHBI?

Yro Takoe popmyna Teitiopa?

CdopmynupyiiTe omnpe/iesieHre CTPOroro JIOKaJbHOT0 MUHMMYMa (MakCUMyMa).

CdopmynupyiiTe ornpejesieHre 3KCTpeMyMa.

CdopmynupyiiTe orpeiesieHle CTPOrOro SKCTpeMyMa.

CdopmynupyiiTe omnpe/iesieHre CTallAOHAPHON TOUKHU.

CdopmynupyiiTe orpefesieHle KPUTHUECKON TOUKU.

Cdopmynupyiite He0OX0AUMOE YCI0BHE SKCTpeMyMa?

CdopmynupyiiTe [oCTaTOUHbIEe YCIOBUS SKCTPEMyMa?

Kakasi Touka Ha3bIBaeTCsl TOUKOH reperrba guddepeHnypyeMoid GpyHKLAN?

CdopmynmupyiiTe HeoOX0JUMOe yC/IOBHE TOUKH Teperuba.

CdopmymupyiiTe OCTaTOYHOE YC/IOBHE TOUKH Tieperuba.



CdopmynupyiiTe omnpeiesieHre BepTUKa/JIbHON, HAK/TIOHHON aCUMIITOTHI.

CdopmynupytiTe HeOOX0JUMOe U IOCTaTOYHOE YCIOBHE HATMUUs HAK/IOHHOW aCUMIITOTHI.
Yto Takoe nepBooOpa3Hasi ¥ HeoTpe/ie/IeHHbINA UHTeTrpas?

CdopmynupyiiTe cBolicTBa HeomnpeZe/leHHOTO UHTerpasa.

UeMy paBeH UHTerpasa OT CyMMbl (YHKLMIA?

PaBeH /i1 MHTeTpas OT Npou3BefieHus (PyHKIUM POV3BeJeHHIO UHTErPasioB OT 3TuX GyHKUui? [IpuBeauTe
rpuMep.

[TepeurcivTe POCTeHIIINE PALIOHATbHBIE POOU.

Kakoe Bbipa>keHHe Ha3biBaeTcst AvddepeHIraIbHBIM OUHOMOM?

ITpu KakuX ycrnoBusx AvddepeHIanbHbI OMHOM UHTETPUPYETCS B 3/IeMEHTapHBIX (DYHKIIUSIX?
Cdopmynupytiite MoHSATHe Ompefie/ieHHOTO MHTerpasna (MHTerpasa PuMana).

Kakoe ycnoBue sisisieTcsi HeOOXOAUMBIM [I7IsI ”HTETPUPYEMOCTH QYHKIMN?

Yto Takoe cymmbl []apOy 1 3aueM OHH HY>KHBI?

Kakvie QyHKLIM SBSIOTCS UHTETPUPYEMBIMU 110 Pumany?

YTo Takoe UHTeTpas C iepeMeHHbIM BEPXHUM TIpejiesioM?

Kakumu cBoiicTBaMu 00s1a/1aeT MHTErpasl C iepeMeHHbIM BEPXHUM TpefiesioMm?

Kakasi cBsizb MeX[y orpe/ie/ieHHbIM U HeoTpe/le/IeHHBIM HHTerpaiom?

Kak 3a/1aeTcst KprBasi Ha TJIOCKOCTH U B TIPOCTpaHCTBe? UTo Takoe rmapameTpu3aliysi KpUBOA?
Cdopmynupytiite orpe/ieieHye ITUHBI YT U CIIPIMIIIEMOUN KPHUBOM.

Kak onpeziesnsieTcs noiab iockou ¢purypsl no Kopaany?

Kak HaiiTu nioniajbs KpUBOJIMHEHHOM Tparnelyy, KpUBOJIMHEeRHOTro ceKTopa?

Kak HaiiTu miomagp naockod GUrypsl C lapaMmeTpuyecKy 3alaHHOM rpaHULIei?

Kak HaifTi 11011k MOBEPXHOCTH ¥ 00beM TeJT BpallleHus ?

UT0 Takoe BEKTOpPHOE MPOCTPaHCTBO Rn?

[Haiite onpeseneHye eBKIM0BA TIPOCTPAHCTBA.

Kakoe npocTpaHCTBO Ha3bIBAeTCSI METPUUECKUM?



UTto gBnsieTcs MpejenoM MocjieJoBaTe/IbHOCTU B MPOCTpaHCcTBe Rn?

YTo Takoe MOKOOPAWHATHAsI CXOJUMOCTh?

YTo Takoe MOBTOPHBIE TIpeZiesbl (QYHKI[UH TBYX TIePEMEHHBIX?

Cdopmynupytite ornpeiesieHue rnpefena QyHKLUHMN HECKOIBKUX MepeMeHHbIX.

Kakasi pyHKIIMS Ha3bIBaeTCsl HEMPepLIBHOW B TOUKE 110 COBOKYTTHOCTH TTePeMeHHBIX ?

Kakas gyHKIMsT Ha3bIBaeTCsl HEMPEPLIBHOW B TOUKE TI0 OT/E/IbHBIM ITePEMEHHBIM?

Kakoe MHOKeCTBO Ha3bIBaeTCsl KOMITAKTHBIM?

Cdopmymnupytite kpurepuii bosbliaHo-Betliepiirrpacca KOMITAKTHOCTA MHOKECTBA.

Kakoe MHOKeCTBO Ha3bIBAaeTCs CBSI3HBIM?

Cdopmynupytite cBolicTBa HelpephIBHbIX (DYHKIMM Ha KOMIIAKTHOM MHOXKeCTBe (TeopeMbl Beliepiutpacca,
TeopeMa Kanropa).

CdopmynupyiiTe cBolicTBa HellpepbIBHLIX (DYHKIIMM Ha CBA3HOM MHOXeCTBe (TeopeMbl bonbijaHo-Korim).
[aiite onpesiesieHye YaCTHON MPOM3BOAHON QYHKLMU.

Kakas (yHKIMs ABYX ITepeMeHHBIX Ha3biBaeTcs AuddepeHIIMPYyeMO B TOUKe?

Eciu pyHKIMS MMeeT yacTHBIE POM3BO/IHBIE B TOUKe, Oy/eT /i oHa JuddepeHIIUpyeMOii B 3TOU TOUKe?
Cdopmynupyiite mocTaTouHOe ycioBre AuddepeHIpyeMocTd (PYHKIIUN B TOUKeE.

Yro Takoe KacaTte/ibHast TJIOCKOCTh ¥ HOpMaJib K TIOBEPXHOCTHU?

Harmummre dpopmyny Teiisopa st GyHKI[MM MHOTHUX ITepeMeHHBIX.

Kakast ¢pyHKIMs1 Ha3bIBaeTCst 3aZJaHHOM HesIBHO?

Kakum ycioBusiM 10/DKHA YAOBIeTBOPATh GyHKUUsS F(X,y), uTo0bl ypaBHeHue F(x,y)=0 onpezensio B
OKpeCcTHOCTH TOUkH X0 eIMHCTBEHHYIO HeTIpephIBHYI0 GYHKIMIO Y(X) Tak, uTo y(x0)=y0. [Ipu Kakux yCIoBUsxX
sta pyHKUus OyzeT auddepeHIIpyeMOoil B OKPeCTHOCTH TOUKH X07?

Kakum ycioBusiM floJDKHA yI0BAeTBOPATh QyHKIMsA F(X,y,2), uToObl ypaBHenue F(X,y,z)=0 omnpezesnsiio B
okpectHOCTH TOUkH (x0,y0) e AMHCTBEHHYIO HeTTpephIBHYIO GYHKIMIO Z(X,y) Tak, uto z(x0,y0)=z0. [Tpu Kakux
yc/ioBusxX 3Ta QyHKIMs OyaeT auddepeHIMPyeMoi B OKpeCTHOCTH TOUkH (x0,y0)?

Kakas pyHKIIMs Ha3bIBaeTCs 3aZJaHHOM HesSIBHO CUCTeMOW ypaBHEHU?



CdopmynupyiiTe TeopeMy 0 HessBHOM (DYHKLIUU, 3a/JaHHOM CUCTeMOl ypaBHEHU?

Uro Takoe 3aMeHa NepeMeHHbIX ?

[aiite onpeseneHre TOKaIbHOTO 3KCTpeMyMa (YHKLIMH HeCKOJIBKUX TTepeMeHHbIX.

CdopmymupyiiTe He0OX0MMOe yCIOBHE JIOKATBHOTO SKCTPEMYMa, A0CTaTOYHOE YCIOBHE JIOKATbHOTO
3KCTpeMyMa.

Kakast Touka Ha3bIBaeTCsl TOUKOHN YCJIOBHOTO SKCTpeMyMa (DyHKLMK HeCKO/TBKUX TlepeMeHHBIX ?

Kak HaliTi yCloBHBIN 3KCTpeMyM (DYHKLUU?

B uem 3akitoyaetcs MeToZ, MHOXKUTesel JlarpaHxa?

YTto Takoe UnCI0BOU psif?

Yro Ha3bIBaeTCs CyMMoi psija?

Kakoii uricioBoi psifi Ha3bIBaeTCsl CXOASAIUMCS (PACXOASILAMCS)?

CdopmymupyiiTe He0OX0AMMOe yCIOBHE CXOAUMOCTH UMCIOBOTO Psifia?

Ec/u o011uii uieH psAjia CTPEMUTCS K HYJTIO, UTO MOXKHO CKa3aTh O CXOAUMOCTH psijia?
CdopmynupyiiTe Kputepuii Komm cxoquMoCTy YMCIOBOTO psifia.

Kakoti urcnoBoii psifi Ha3bIBaeTCs FTapMOHUYECKUM U TTIOUeMy OH TaK Ha3bIBaeTcsi?

CxoAuTCs TM TapMOHUUECKUN psifi U ToYemy’?

Kakoti uncnoBoii psifi Ha3bIBaeTCs 3HAKOIO/IOKUTENbHBIM?

CdopmynupyiiTe Mpru3HaKWA CXOAUMOCTU 3HAKOTIOJIOKUTETEHOIO YMCJIOBOTO Psijia.

(orpaHMYeHHOCTH MOC/IeJ0BAaTeTLHOCTH YaCTUUHBIX CyMM, TIPHU3HAKK cpaBHeHus], Janambepa, Koy,
WHTerpanbHbIi npru3Hak Kommm-MakinopeHa).

Kor/ia roBOpAT, UTO psiJi CXOAUTCSA aOCOMOTHO? Y C/IOBHO?

Mo>KHO /1 TIPU HaxOX/IeHUM CYMMBI ps/ia OIb30BaThCsl CBOMCTBOM aCCOLIMaTUBHOCTH C/IOXKeHus? Korza 3To
BO3MOJKHO?

MO>KHO /1 TIPH HaxOKAeHUU CYMMBI psfia I0/1b30BaThCsl CBOMCTBOM KOMMYTAaTHBHOCTH C10KeHHs? Korja aTo
BO3MOJKHO?

CdopmymupyiiTe nipr3Hak JIeHOHUIIA CXO[UMOCTH 3HAKOUepeYIOLErocs psija.



Kak o1ieHUTh 0CTaTOK 3HaKOUepeyIoLlerocs psiga?

Cdopmynupyiite npusHaku uprxie u Abesisi CXOAUMOCTH ITPOU3BOJIBHBIX PSZIOB.

[aiite moHATHS QyHKLIMOHATBHOM M10C/ej0BaTeIbHOCTH, GYHKLMOHATBEHOTO Psifia.

Kak Haiiti 06/1aCTh CXOAMMOCTH (PYHKLIMOHAIBHOW 10C/IeJ0BaTeIbHOCTH, (DYHKI[MIOHAILHOTO psifja?

[HaiiTe omnipeziesieHre TOTOUEYHOM ¥ paBHOMEPHOMN CXOIUMOCTH Ha MHOKeCTBe (PYHKIIMOHATEHOU
MoC/IeJ0BaTe/IbHOCTH, PYHKLMOHATBEHOTO psifia.

CdopmynupyiiTe npru3HaKyi PaBHOMEPHOU CXOAUMOCTH (hyHKI[MOHAMBHOM 10C/Iej0BaTeTbHOCTH,
dyHKIMOHaMLHOTO pAfa (kputepuit Koiy, qocTatouHble npu3Haku Bedepintpacca, upuxie, Abens).

ITpu kakuX ycrnoBusix Ajs1 QyHKLIMOHATLHOTO Psifia CIIPaBeJIMBEI CieJyIOLIe CBOWCTBA: «TIPeJiesl OT CyMMBI
paBeH CyMMe IIpefie/ioB», «MHTerpaa OT CyMMbI paBeH CyMMe HHTerpaioB», «[IpOU3BOZHAs OT CyMMbI pPaBHa
CyMMe IPOM3BOHBIX»?

Kaxkoii psiJj Ha3bIBaeTCs CTelleHHbIM?

Kak HaliTu painyc CX0JUMOCTH CTEIIeHHOT0 psifia?

Yro siBisieTcst 0671aCTBIO CXOAUMOCTH CTEIIeHHOT0 psifia’?

CxoJuTCsi U CTeTIeHHOM psif, B 00/1aCTH CXOJMMOCTH PAaBHOMEPHO?

Byzet i HempephIBHOM CyMMa CTeTIeHHOTO PsiZia B 00/1aCTH CXOAUMOCTH?

Korga roBopsT, uto ¢hyHKLUMS pacK/IaAbIBaeTCs B CTEIIEHHOM psifi B HEKOTOPOU TOUKe?

Kak ornpeyienuTs, packiapiBaeTcsi 11 QyHKLMsS B CTeIIEHHOU psif?

Kakue cremneHHbIe psiZibl MOYKHO TIOJTYYUTE TTPU PA3/I0yKeHUH QYHKLN?

Kaxkast pyHK1UsI Ha3bIBaeTCsl aHaIMTUUeCKOU?

CdopmynmupyiiTe TeopeMbl BeliepinTpacca 0 paBHOMEPHOM TIPHUOJIM)KEHUU HElPepPhIBHBIX (YHKIIWH Ha OTpe3Ke
TPUTOHOMETPUUECKUMH U anrebpanyeckiMu MHOTOWIieHaMu. KakoBo 3HaueHMe 3THX Teopem?

Kaxkoe rnpocTpaHcTBO Ha3bIBaeTCs 6eCKOHEYHOMEPHBIM eBK/IHO0BBIM IIPOCTPAHCTBOM?

[TpuBeuTe pumMep OeCKOHEUHOMEPHOTO eBKJI/I0BA MPOCTPAaHCTBa. OmpeiesiiTe B HEM CKaJIsIpHOe
Tpou3BefieHre, HOPMY, METPUKY.

YTo Takoe CXOJUMOCTh TI0 HOpMe, CXOAUMOCTb B Cpe/JHEM?



Kakas cucrema ¢pyHKI[Mi1 Ha3bIBaeTCsl OpTOroHanbHOW? I1prBeauTe prMep.

Kakas cucrema pyHKIUT Ha3bpIBaeTCsi OPTOHOPMUPOBaHHOI? [IpuBeauTe prmep.

Kakot#i psii Ha3biBaeTcst 06mmm psijom ®Pypbe. Kakum cBoiicTBoM 0061azaroT Ko3ddunyeHTsl Pypbe?
Yto u3 cebs npeficTaB/sieT HepaBeHCTBO beccers, paBeHcTBO [TapceBasnsi?

CdopmynupyiiTe cBOWCTBA ITOJHOTHI U 3aMKHYTOCTH OPTOHOPMUPOBaHHOM CHUCTEMBI.

3anummre psj Pypbe M0 TPUTOHOMETPUUECKOM CHCTEME.

Kaxk 3anucarhb psif @ypbe /7151 YETHBIX Y HEUETHBIX (DYHKLIAA?

Korga psig, @ypre, mocTpoeHHbIH 110 HEKOTOpoi $HYHKLIUH, CXOAUTCS K Hell paBHOMepHO? [ToToyeyHo?
Yro Ha3biBaeTCss HeCOOCTBEHHBIM UHTETPAJIOM TTEPBOT0, BTOPOTO poja?

Harmmummre uHTerpan Diinepa-Ilyaccona. Kak HaiiTy 3HaueHHe 3TOTO UHTerpana?

Hamumure nHTerpan Jupuxiie. Kak HalTH 3HaUeHUe 3TOT0 UHTerpasna?

Yro Takoe ramma-pyHKIUs, OeTa-PyHKIUSA? 3aueM OHU HY>KHBI?

Wnrerpan ®ypre? IIpeobpazoBanre Pypeoe.

Kak uHTerpupoBars QyHKLHIO JBYX MepeMeHHBIX? [laiiTe omnpesiesieHHe ABOWHOTO UHTErpasa.

UTo Takoe MOBTOPHbIe MHTerpasbl? Kak TOMeHATh MOPS/I0K MHTerPUPOBaHKS B [IOBTOPHOM HUHTerpase?
Kak cpenats 3aMeHy riepeMeHHBbIX B IBOMHOM UHTerpase?

Kak BbIYMC/UTE ABOWHON MHTETpan?

Kakue npuiokeHus ABOMHBIX UHTErpajioB BaM U3BECTHBI?

Kak HaiTH MoIa/b MI0CKoH 00/1acTH, 00HeM I[UITHH/IPUUYECKOTO TeJla, T/I0IIa b TJIaJKOH KPUBOTMHEHHOM

TMMOBEPXHOCTH, LEHTP TsOKECTU TJIaCTUHBI?

Kputepuu onjeHnBaHus (0LleHOUYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)



OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TT0TOTOBKH.
NIPEeBOCXOHO .
P [TposeMOHCTPUPOBaH TBOPUECKUI MOAXO/ K PelleHUI0 HeCTaH[apTHBIX 3a/au.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOII[EM TIPOrpaMMe TOZrOTOBKH, BCe
OTJIMYHO
3a/IaHYs BBITTOJTHEHEI 0e3 OIHNOO0K.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM TIPOTPaMMe TIOATOTOBKH.
OueHb XOpOLIO
P Hory1ieHo HeCKOJTbKO HeCYIeCTBeHHBIX OLIMOOK.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM IIPOrPaMMe TIOArOTOBKH.
XOpOILO Hormy1ieHo HeCKOJIBKO He Tpy0BIX OIMOO0K. BhIMoHeHb! Bee 3aiaHvist, B TTOJTHOM
o6beMe, HO HEKOTOpbIE C HeloueTaMH.

MuHMManBHO JOMYCTHMBIN YPOBEHb 3HaHHUM. [I0myIeHO MHOTO HerpyObIxX
YA0BIETBOPUTENBHO oMO0K. PellieHbl TUTIOBBIE 3a/jauM C He rPyObIMU OIIMOKaMK. BBITIO/IHEHBI BCe
3a/laHusl, HO He B ITOJTHOM 00BbeMe.

YpoBeHb 3HAHUH HIKe MUHHUMA/TBHBIX TpeboBaHui. ViMen MecTo rpyobie
HEY/I0B/I€TBOPUTEILHO
OILLIMOKH.

OTCYTCTBI/IE MMWHUMA/IbHBIX 3HAHUM U yMeHHﬁ. HeB03M0XHOCTB OLIeHUTD ITI0/THOTY
TIJI0XO0 o
3HAHHWHU BC/IeICTBHE OTKd3d 06yqa}oluer0c;1 OT OTBeTa.

6. YueOHO-MeTOUUECKOE H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)
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KoJiekiuy Jlanb - Marematuka. - ISBN 978-5-507-47148-5., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=865605&idb=0.

4. Vinbun B. A. OCHOBBI MaTeMaTHUeCKOTo aHain3a : Yueb. a7 By30B. U. II. OCHOBBI MaTeMaTHUUeCKOT0



aHasuza: B 2-x u. Yacts 11 / Wnbun B. A I1o3HsK 3. I'. - 5-e u3g., crepeot. - Mocksa : PUSMATIIAUT,
2022. - 464 c. - PekomeHj0BaHO MUHHUCTEPCTBOM 00pa3oBaHus Poccuiickoii @efiepaljuul B KauecTBe
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5. KyapsiBues JleB [ImutpueBruu. KpaTkuii Kypc MaTeMaTHueckoro aHanu3sa. T. 2. IuddepeHiyanbHoe U
WHTerpajabHOe UCUNCIeHrs1 GYHKLUM MHOTUX IepeMeHHbIX. ['apMoHuuecKuit aHamm3 : YueOHoe nocobue.
- 3-e u3[l. - Mockga : M3fatenbckast pupma "®Pusnko-matematuueckasi iureparypa’ (PU3MATIINT),
2003. - 424 c. - BO - bakanaBpuart. - ISBN 5-9221-0185-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=621730&idb=0.

6. Ky3enkoB Oner AHatonbeBrY. BBesieHe B MaTeMaTHuecKuii aHanu3. Jlekiuu : yuebHoe ocobue / O.
A. Ky3enkos, E. A. Ps6oosa ; HHI'Y um. H. 1. JlobaueBckoro. - Hwkuuii Hoeropoz : M3a-so HHI'Y,
2019. - 112 c. - TekCT : 31eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=795144&idb=0.

7. KysenkoB Osier AHaTonbeBuY. BBesjeHre B MaTeMaThdecKuii aHamu3. [IpakTukyM : yueGHO-
MeTozamnueckoe ocobue / O. A. Ky3eHkos, E. A. Ps6osa ; HHI'Y um. H. U. JlobaueBckoro. - HuwkHuit
Hogropog, : M3a-80 HHI'Y, 2019. - 63 c. - TeKCT : 5/1eKTPOHHBIM.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=795147&idb=0.

8. Ky3enkoB Oner AHaTonbeBuY. [uddepeHiianbHoe UCUUCaeHre PYHKLIUNM 0THOTO TlepeMeHHOr0.
Jlekuum : yue6HOe mocobue / O. A. Ky3eHkos, E. A. Ps6oBa ; HHI'Y um. H. U. JIobaueBckoro. -
Hwxunuii Hosropog, : 3a-so HHI'Y, 2024. - 87 c. - TeKCT : 5/1eKTPOHHBI.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=892588&idb=0.

9. Koctpomuna Onbra CepreeBHa. TeopeTrueCcKuii MUHUMYM J1Jisl YCIIEIITHOTO OCBOEHUS TACLIUTIIMHBI
«MaremaTuueckuii aHamu3» : yuebHo-MeTouueckoe rnocobue. U. 1. MUHMMaIbHO HEOOXOAUMBIH
ypoBenb / O. C. KoctpomuHa, O. A. Ky3enkos ; HHI'Y um. H. U. Jlo6aueBckoro. - Huwkuuii HoBropog :
N3p-Bo HHT'Y, 2021. - 24 c. - TeKCT : 31eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=793981&idb=0.

10. Koctpomuna Osbra CepreeBHa. TeopeTuueCKrii MUHMMYM [i/1s1 YCIIEIITHOTO OCBOEHUS AUCLIUTL/TUHbI
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7. @YHKLANA HeCKOJIBKUX ITepeMeHHbIX. T. 3. @yHKIMU HeCKOJIbKUX [IepeMeHHBIX : B 3-X ToMax /
Kyapssues JI. [1., Kytaco A. /1., Uexsioe B. 1., [ITabyuun M. U. Kyapsieries JI.[. - 2-e u3g., nepepab. -
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- Knura u3 kosekuuu @PUIMATIIUT - Marematuka. - ISBN 5-9221-0308-3.,
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[TporpammHoe obecrieueHne v VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM /IMCIATUIAHBI):

http://www.unn.ru/books/resources.html
http://e-learning.unn.ru/

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YueOHble ayJUTOPWU [i/isi TIPOBeJieHHs] Y4eOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTebHOU
NPOrPaMMOM, OCHAIlleHbl MYJIbTUMeUHHBIM 000pyjoBaHreM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMHU 00yUeHUsI.

[MomereHust A71sT CaMOCTOSITeIbHOM paboThl 00YYarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHasi HMHGOpPMaTHKa M HH(OPMAalMOHHbIE
TeXHOJIOTUHU.

Astop(b1): PssboBa EsleHa AnekcaHapoBHa, KaHAUAT (GHU3UKO-MaTeMaTUUeCKUX HayK.

3apepyromuii Kadenpoii: Kannaun Anekceli BsiuecsiaBoBuu, JOKTOp (GH3UKO-MaTeMaTHUeCKHX HayK.



ITporpamMma oo6peHa Ha 3ace/jaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Neb6.
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