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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: 3uaem npuHyunbt YK-1.1: 3adaHus
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-1.2:
s pamKax usbpaHHbix 8UO08 R —
peweHust npogeccuoHanbHoU 3auém:
gocnpuHumMamb, 0606wams u 3adaHus
nocmasneHHblX 3a0ay | dessmeabHOCMU Hu
axanuzuposams uHopmayuo
YK-1.3: Umeem
npakmuueckuti onbim pabombt
€ UH(pOPMAYUOHHBIMU YK-1.3:
UCMOUHUKAML, ONbIM Hmeem onbim ycmaHoeneHus
HAYYHO20 NOUCKA, CO30aHUs mamemamuyeckux pakmos u
HAYYHbIX MEKCMOo8 ymeepoicoeru.
OIIK-1: CnocobeH OIIK-1.1: 3Haem OCHO8Hble OIIK-1.1: 3aodaHus
npumeHsmb Nno/noJiceHus U KoHyenyuu 8 Tlonsimue uucnoegoti DK3AMEH:
hyrnoamermanvhivie | o6qcmu mamemamuueckux u - |nocredosamensocmu, ee 3a0amus

KoumposnbHble

80NpoChbl

3auém:
3adaHus




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.

OIIK-1.2:

Ymemnb

Haxodumb npedeibl YUCA08bIX
nocnedogamenbHocmetl u
¢yHkyutl.

Haxodumb npou3800Hble U
Oucppeperyuansbl.

Haxodumb kacamenbHble U
Hopmanu.

Hccnedosamb HenpepbigHOCMb
¢yHkyuu.

HHmezpuposamb payuoHaabHble
¢yHKyuu, npocmeliwiue u




KeaopamuyHble
uppayuoHanbHoCcmu,
OucppeperyuanbHblil GuUHOM,
HeKomopble MpaHcyeHOeHMHble
¢yHkyuu.

Hccnedosamb cxodumocmb
UuCA08bIX U PYHKYUOHANBHDBIX
psoos.

Hccnedosamsb cxodumocmb
HecobCcmeeHHbIX UHMe2panos.
Tpumensampb Jiinepogsbl
UHMe2panbl K 8bIUUCAEHUIO
HeKOmopblx onpedeaeHHbIX U
HecobCmeeHHbIX UHMe2panoe.
Packnadbieams ¢yHkyuro,
onpedesneHHylo Ha ompe3Ke, 8
mpuzoHoMempuueckutl psio
Dypoe.

OIIK-1.3:

I'omoe
ITposodumsb nosmHoe
uccnedosaHue pyHKyuu u
cmpoumb 3CKu3bl 2paguxos
¢yHKyuUll 3a0aHHDBIX S8HO U
napamempuyecku.

ITpumeHsmb onpedeneHHbll
UHMe2pan 015 peuleHus 3aoau,
CB53aHHbIX C OnpeodeneHuem
O0/1UHBL Oy2u cnpsmasemoll
Kpueoli, niowjaou niockou
¢uzypnbl, nrowadu nogepxHocmu
u obsema men epaiyeHus.
Tpumensmb 08oliHble
UHMe2pasbl K HAXOHCOEHUIO
niowadetl.

Haxodumb 10KaNbHbILI,
2106a/1bHBIU 3KCmpemyMm
¢yHKyuu Ha MHOdICecmee,
YCA08HbIL IKcmpemyM (pyHKYuUU.
TIpogodumb npubaudiceHHble
8bIYLCAEHUSI C NOMOWbIO PsI0d
Tetinopa.

Hcnonb3osamb npeobpasosarue

Dypobe.

3. CTpyKTypa U cojepKaHHe AUCIUILIHUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHasA




O011as TPy/J0EMKOCTB, 3.€e. 12
YacoB 1o yuedGHOMY I/IaHY 432
B TOM UHCIIe
ay//UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 174
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIie PaGoTh) 48
- KCP 6
caMmocTosATe/IbHasA paboTa 132
ITpomexyTouHas arrecTanus 72
JK3ameH, 3auéT

3.2. CozepkaHue JUCLUIIIVHBI

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

akademMuyecKux 4acos u 8uobl yueOHbIX 3aHsmutl)

HaumeHoBaHMe pa3jie/sioB U TeM JUCLMIUIMHBI Bcero B TOM UHCIe
(uacer)
KonTakTHas pabora (paboTa BO
B3aMMOJEHCTBUH C MperojaBaresiem),
Yyackl U3 HUX
SaHSTHS CamocTosiTe/ibHast
CeMHHapCKOro patora
3ansTus THMA o6yuyarowerocs,
JIEKLJIOHHOTO | (rpakThueckue | Bcero Hackbl
THIa 3aHATHsI/mabopa
TOpHBIE
paboThl), Uacel
0 0 0 0 0
¢ o) o o) ¢
0 0 0 0 0
BBopHbIit Kypc 18 14 14 4
UucsioBble 10oc/1ej0BaTeIbHOCTH 24 14 14 10
Tpenen hyHKUUMA 16 6 6 10
HenpepeiBHBIE HYHKIMN 14 6 6 8
TIpou3BozHast PyHKLMH 18 10 10 8
OcHOBHBIe TeopeMbl 0 AU depeHIMPYeMbIX PYHKLIUSAX U UX TIPUIOXKEHHSI 16 14 14 2
HeornpesienenHblIii MHTErpast 40 14 14 28 12
Onpe/ie/ieHHBINA UHTErpasl U ero MpUIoXKeHUst 36 12 12 24 12
@DYHKLMU MHOTHX NTepeMeHHbIX, pe/ie/ibl U HelpepbIBHOCTh 16 8 4 12 4
Huddepenirporanre QyHKIUM MHOTUX TIEPEMEHHBIX 28 6 12 18 10
HesiBHO-3a1aHHbIe (HYHKLIUM 8 4 2 6 2
Okcrpemymbl OHIIT 14 4 4 8 6
UucnoBble psifibl 18 10 10 8
DYHKIMOHA/bHBIE [T0C/1e/]0BATeIbHOCTY U PSIZIbI 13 7 7 6
CreneHHble psiZbl 13 7 7 6
Psppr @ypee 18 12 12 6
JIBOiiHbIE UHTerpasbl 14 8 8 6




HecobcTBeHHBIe UHTErpaslbl 16 10 10 6
Wurerpainsl Oypbe, npeobpasoBanue ypbe 14 8 8 6
ArtTtectauus 72

KCP 6 6

Hroro 432 174 48 228 132

Copiep>kaHue pa3/e/ioB U TeéM JUCHUILTUHBI

Bsenienue. MHoskecTBa, oniepariu. KBaHTOpEI. JleliCTBUTE/IbHBIE UNC/Ia, HATYpa/bHble YHUC/a, palliOHa/IbHbIe
YKC/a, MOAYJb, OKPECTHOCTb TOUKU. OTpaHUYeHHOCTh MHOXKECTBa, CyIleCTBOBaHHe TOYHBLIX rpaHei. OyHKIMH
Y UX CBOMCTBA (B3aMMHO-0/JHO3HauHbIe, 00paTHbIe, UeTHbIe, HeueTHbIe, TIePUoJNYecKre, MOHOTOHHBIE).
OcCHOBHBIe 371leMeHTapHbIe (PYHKLUH, K/IaCCU(PUKALMS d/1eMeHTapHbIX QyHKIWH. ['unepbonnueckrie pyHKLIWH.
UucnoBble noc/esoBaresibHOCTU: [1pesien rocse0BaTe/IbHOCTH, €ro eJMHCTBEHHOCTb; Ipejie/ibHble [1epexo/ibl
B HEPAaBEHCTBAX, CBSI3b CXOJMMOCTH C OTPaHMUYEHHOCTBI0; CBOMCTBAa O@CKOHEUHO MasiblX, apuMeTHUeCcKre
CBONCTBaA IIpefie/ia; MOHOTOHHBIE [10C/Ie/l0BaTeIbHOCTH, CXOAMMOCTh MOHOTOHHOU OrpaHNueHHOU
TI0C/Ie;0BaTe/IbHOCTH; TIPUHLIMIT B/I0’KEHHBIX OTPe3KO0B; MO/I0C/1e/j0BaTe/IbHOCTH, TeopeMa bosbliaHo-
Betiepiurpacca; kputepuii Kol cXoAUMOCTH TIOC/Ie0BaTeTbHOCTH; YaCTUYHLIe TIPeZiesibl U UX CBSI3b CO
CXOIMMOCTBI0; KiaccuduKalis ToueK MHOXKeCTBa Ha UMCJ/IOBOM MPsSIMOM, CBOMCTBa Tpe/ie/IbHOM TOUKHY,
OTKPBIThIE Y 3AMKHYThle MHOKECTBa.

INpepen ¢pynkuuu: Onpenenenve no ['eiiHe, onpesienenue o Kol ¥ UX 9KBUBa/eHTHOCTb; KpUTepuii Ko
CXOAUMOCTU (QYHKLIWY; TIpesient GYHKIMU Ha 6eCKOHeUHOCTH, 000011jeHre TTOHSTHS TIpefierna, OHOCTOPOHHME
Tripe/iesibl; OAHOCTOPOHHUE TIpeZie/ibl MOHOTOHHOM (YHKIMY; TIepBBId 3aMeuare/ibHbIN Mpejiest; CpaBHeH e
0eCKOHEeYHO MaJbIX ¥ 0eCKOHEUHO OOJTBINNX.

HemnpepriBHble ¢yHKLMH: HempepbIBHOCTH GYHKLMM B TOUKe, HA MHOXKeCTBe. HelpepeIBHOCTE 3/1eMeHTapHbIX
¢dyHKiui. JIokansHOe CBOMCTBO COXpaHeHUs 3HaKa HeTlpephIBHOM (hyHKIMH. HemlpepbIBHOCTL 00paTHOM
(bYHKLMM, KOMITO3ULMK (QYHKLMA. BTOpOI1 3aMeuaTe ibHbIN 1pefesl. DKBUBaeHTHbIe PyHKIMA. Touku
paspelBa, Ux knaccugukanys. CBolicTBa (QyHKIINM, HelpephIBHBIX Ha OTpe3Ke: OrpaHNueHHOCTb,
CyIL[eCTBOBaHMe HaubOJIbIIIero U HAMMeHbILIero 3HaUeH!, POMe)KyTOuHbIe 3HaueHus1. [IoHsITHe paBHOMepHOM
HeTpepLIBHOCTH Ha MHO>KECTBe.

[pou3sBognas ¢yHKiuM: OrpeeneHye MIPOM3BOAHOM, 0THOCTOPOHHUE TTPOM3BOAHbIe. [nddepeHIMpyeMOCThb
¢byHkuum B Touke, auddepenipan. ['eomeTpryeckrii v GU3MUECKHI CMBIC/ TIPOU3BOAHON U fuddepeHLana.
ITpaBu/a HaxoXKAeHUs pou3BoAHON U Auddepeniana. [IpousBosHas C/10)KHOU, 06paTHOM, MapameTprUyecKu
3agaHHON GyHKUuI. ViHBapraHTHOCTH (opMmbl iepBoro guddepenuyana. [IpousBogHbie u auddepeHrabl
BBICIIINX TTOPSIAKOB.

OcHoBHbIe TeopeMbl 0 AuddepeHIUpyeMbIX QYHKIUAX U UX TipuioxkeHus: Teopembl ®epma, Poss, Jlarpanska.
ITpaewio Jlorutansa. @opmysia Teiyiopa ¢ ocTaTouHbIM WieHOM B (hopMe TleaHo u B hopme Jlarpamka.
Pa3noskeHre OCHOBHBIX 3/IeMeHTapHbIX QyHKLUH o dopmyJie Telinopa. HaxoxkaeHue rpe/je/ioB € MOMOIIbI0
dopmynbl Teitnopa. Ilpumenenve dhopmysisl Telopa A/ MPUOIMKEHHBIX BEIUUCIEHUH. Y CIOBUS
MOHOTOHHOCTH (DYHKLIMU. DKCTpeMyMbl (DYHKIMHA. OTbICKaHHe HanboJIbIlero 1 HaMeHbIlero 3HaueHui
(byHKIMY, HelpepbIBHOW Ha oTpe3Ke. VccieioBaHue BBITYKIOCTH (GYHKIMW. Touku riepern6a. ACHUMITTOTHI
dbynkmii, O01jas cxemMa Ucce[oBaHust QYHKI[MU U TIOCTPOEHUS ee TpaduKa.

Heornpenenennsiii uaterpast: IleppoobpasHas. HeornpezieneHHbIN MHTETPAs U ero CBoWCTBA. TabinuHbIe
WHTerpasibl. 3aMeHa riepeMeHHOM 1 MHTeTPUPOBaHKe 110 YacTsIM B Heompe/e/leHHOM UHTerpase. PasnokeHue
paLoHabHbIX Apobeii. IHTerpupoBaHie HEKOTOPHIX UPPaLMOHAIbHBIX U TPAHCLIEHJeHTHBIX (PYHKLIMI.
OripeeneHHbIil MHTErpast: IToHsATHe onpesieIeHHOT0 UHTerpaa, ero ceoictBa. Cymmel JapOy 1 X CBOWCTBa.
Krnaccer uaterpupyemoix pyakiuii. @opmyna HetotoHa-JleiibHuila, ee mpuMeHeHHe AJis1 BBIUHCIEHUS
oripeJie/ieHHbIX UHTerpasoB. [IpuoykeHus onpeziesieHHOro UHTerpasa: [IivuHa cpsivisieMoit KpuBoi. I1nomans
TUIOCKOM KBa/ipupyeMoii ¢purypsl. O6beM Kyoupyemoro Tena. O6beM U TUIOIIaAb TTOBEPXHOCTH TeJla BpallieHus].



@DYHKLMU MHOTMX [TlepeMeHHbIX U npefensl: [IpoctpancTBo Rn. [Ipesen nociesoaTtensHOCTH B Rn.
MHoxecTBa B Rn: OTKpEIThIe, 3aMKHYThIe, OpaHUYeHHbIe, TMHEHHO CBSI3HbIe, BhIMYyK/Ible. KOMIaKTHOCTb.
Ipegen GpyHKIMM HECKOIBKUX TlepeMeHHbIX. HerpepriBHbIe GYHKIMM MHOTHX ITepeMeHHbIX: HerpepeiBHOCTD
¢byHKUUM B Touke. DyHKIUY, HellpepbIBHbIE HA KOMIIaKTax. [IpoMe)XyTouHble 3HaueHMs! HellpephIBHbIX
(YHKLUI Ha JIMHEHHO CBSI3HBIX MHOXKeCTBaX.

HuddepeniiipoBanue GyHKI[MHM MHOTHX IepeMeHHbIX: YacTHble Mpon3BogHble. [ToHbIl AuddepeHia, ero
CBSI3b C YaCTHBIMU NTPOU3BOAHBIMU. VIHBapUaHTHOCTh OpMbI NoJiHoro fuddepenuyana. KacatenbHas
TIJIOCKOCTH K TTOBEPXHOCTU. ["'eoMeTprueckuii cMbIci ioHoro auddepenuana. I[Ipor3BoaHast 1o
HarpaesieHuto. ['paguienT. YacTHele Tpon3BozHbIe U AuddepeHIrabl BRICIINX MopsaakoB. Popmysa Tefinopa.
HesiBHO-3amanHbIe ¢yHKUMN: TeopeMsl cyiriectBoBaHus JuddepeHipoBanre HesiBHBIX (yHKUWH. Y paBHeHUs
KacaTe/IbHOU 1 HOpMaJsIu.

OKcTpeMyMbI (QyHKLIMI MHOTHX TepeMeHHbIX: HeoOxoamMoe ycioBue 3kcTpeMyMma. [JocTaToyHoe yC/ioBHe
3KCTpeMyMa. Y CJIOBHBIN 3KCTpeMyM. MeTos MHOKUTesiel JlarpaHska.

Yucnossle psgpl: Unciosle psizibl. CX0AMMOCTb U cyMMa psifia. Heobxozymoe ycoBre cxoauMocTu. [lelcTBurs
C psgamu. Paapl ¢ HeoTpuLaTeTbHBIMU UieHaMU. IIpr3Haku CX0AMMOCTH. 3HaKOTlepeMeHHbIe PSJIbI.
AbGcomoTHas ¥ ycioBHasi cxoauMocTd. Teopema Pumana. TTpusHaku Jlelionuija, dupuxse, AGens. CBoiicTBa
abCOMIOTHO CXO/SIUXCS PS/IOB.

DyHKIMOHAa/IbHBIE [I0C/Ie,0BaTe/IbHOCTU U psifibl: PaBHOMepHas cxofnMocTs. [1pr3Hak BeliepiiTpacca.
CBolicTBa paBHOMEPHO CXOJSIMXCSl PYHKLMOHAIBHBIX TI0C/Ie0BaTe/IbHOCTeH U PSAJIOB.

Crenennsle psabl Teopema Koin-Aamapa. MHTepBan cxogumMocTi. HernpepbIBHOCTb CyMMBI CTETIEHHOTO
psifa. [TounenHoe uHTerpupoBanuve u quddepentypoBanue. Ps Telinopa. PasnoskeHue QyHKIUiT B cTeTieHHbIE
pABIL.

Psnpr @ypoe: beckoHeuHOMepHBIe eBKJ/INZ0BLI IPOCTPaHCTBAa. OPTOHOPMUPOBaHHbIE CUCTEMBI, II0JIHOTA U
3aMKHYTOCTh. ObImuii psg @ypbe. MuHMManibHOe CBONCTBO K03 duieHToB Pypre. HepaBeHcTBO Beccernsi.
PaBencTBo [apceBans. Psj ®@ypbe 1o TpUroHOMeTpUUECKO# crcTeme. TeopeMbl 0 CXOAUMOCTHU. JlocTaTouHbIe
ycioBus fuddepeHuypyeMocTd. Psibl @ypbe UETHBIX U HEUETHBIX (PyHKLMHI.

JBoiiHble UHTeTpasbl: [JBOMHbIE HHTETpasbl, UX CBOMCTBA. CBe/leHre JBOMHOI0O UHTerpasna K MOBTOPHOMY.
3ameHa rnepemeHHbIX. [Ipuoxenus.

Hecob6cTBeHHbIe nHTerpasbl: HecobOCTBeHHBIe MHTErpasibl C 0eCKOHEUHBIMH Mpe/ie/laMH U OT HeorpaHMUYeHHbBIX
(YHKLMH, UX OCHOBHble CBOMCTBA. MIHTerpassl, 3aBUcsIMe OT Napamerpa. HerpepbIBHOCTb.
JuddepenipoBanye 1 UHTeTpUpoBaHue Mo napametpy. VinTerpansl Diinepa. Murerpasnst @ypre. Kocunyec,
cuHyc nipeobpa3oBadue Dypre.

KpuBonuHeiiHble uHTerpassl: KprBosiyuHeliHble UHTErpajibl IEPBOT0 U BTOPOro po/ia, UX CBOICTBa U
BbIuMc/ieHre. BocctaHoBeHre PyHKIUM 110 ee YaCTHBIM MTPOU3BOAHBIM C IIOMOILIBI0 KPUBOJIMHEMHOTO
uHTerpana. ®opmysna I'prHa. BeluncieHye nonazgeid ¢ noMolpto popmyiel I'prHa.

4. YueOHO-MeToAMYeCKOe ofecreyeHre CaMOCTOSITe/TbHOW PadoThI 00yJaroUXCsl

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

st obecrieueHUs: CaMOCTOSATeTEHOM Pab0ThI 00YUaIOIUXCS MCII0/Ib3YIOTCS:
OneKTpOoHHBIE KYPChI, CO3/JaHHbIE B CICTeMe 3/IeKTpOHHOTo 00yuenuss HHI'Y:

Maremaruueckuii aHamu3 1O (1 cemectp), MaTemaTrnueckuii aHanu3 1O (2 cemectp), https://e-
learning.unn.ru/course/view.php?id=243, https://e-learning.unn.ru/course/view.php?id=626.



5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTeCcTalMy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHusA, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU TMPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHNBaHHUS:

5.1.1 TumnoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH C(opMHPOBAHHOCTH
KommnereHu YK-1:

Y7o Takoe CYETHOE MHOMECTBO?

BribepuTe oguH oTEET:

() HeorpaHW4eHH0 MHOKECTED
(1 MHOMECTED, 3KEMBANEHTHOS MHOMECTEY HATYDaNkLHLE YMCEN
(1 NMHOMECTED, 3NEMEHTEI KOTODOTD MO#HD NENECYMTaTE

() MHo#ecTEO D2CKOHEUHON MOLLHOCTH

Kakne W3 HIMecnegyrWKX CEORCTE ANA NOKA3aTenbHbIX M NorapudMudyeckdx QyHKUMA NpaEMnsHbI?

BI:IEPEPHTE O00WH WNKW HECKONEKD OTEBETOB:

[l nokasaTensHam MYyHKLUMA i = a® AENAETCA YOsbIBAHLIEH Ha MHOMECTEE BCeX NeHCTEMTENLHL YMcen, ecnn 0 < a < 1,1
BO3pacTaiollel, ecnn a > 1:

[ MHOMECTED 3HAUYEHWH NoKasaTensHOR YHELMKA - MHOMECTBO BCEX NONO¥MTENLHLL YACER;
[ ofnacTs oNpefeneHts NOKA3ATENLHOR YHKLIMK - MHOKECTED BCEX NOMEKMTENEHSE YNCEN,
T ecnda > 1 TO GyHELMA y = log, T NPWHMMAST OTPHLATENEHEIE 3HAYSHWUA NpW = > 1, nono#uTensHele —npu 0 < = < 1.

[ norapudmwueckan QyHEUMA y = log, T ABNASTCA BO3pAcTAOWEN Ha NpomexyTre = = 0, eciv a > 1, n yBuisaowen, eciv
0<a<1;






Kakoe 13 NnpegcraénedHHelx pageHCTE HAZEIBEAETCA CBOACTEBOM 0QHOpOOHOCTH OonpeaeneHHoro HHTETPHIIE?

BuibepuTte oguH oTeeT:

T

O [Pef(z)dz = e f) f(z)dz, c = const

O [P f(z)dz = [* f(z)dz+ [ f(=z)d=

O [, flz)dz = — [}’ f(z) de

O i (=) + @) dz = [} flz) d= + [} o(=) dz

O [P f(z)dz=0

BeibepuTe BEpHLIE YTEEPHOEHWUA

BI:-IEEFII-"ITE OOWH HNKM HECKONBED OTESTOE!

—

a. Eexknuacen NPOCTPAHCTED ECErAa ABNAETCA METDHYSCEMM NPOCTPAHCTEOM.

] b. MeTpydyeckoe NpOCTPAHCTED BCEMA ABNASTCA HOPMUPOBAHHLIM NPOCTPaHCTEOM.

L]

. HOpMWpOBaHHOE NPOCTPAHCTEO BCETAA RENASTCA METDHYECKMM NPOCTPaHCTBOM.

L]

d. EBxNMOoB0 NPOCTPAHCTED BCEra ABMAETCA HOPMWPOBaHHLIM NPOCTPAHCTBOM.

Ll

e. B HOpMWMPOSaHHOM NPOCTPAHCTEE BCAlOa MOKHO ONpefenuTL CEanApHOe NpOM3BaeHHe.

[]

f. EBKNMA0ED NPOCTPAHCTED 3TO NWHEHHDE NPOCTPAHCTED, B KOTOPOM ONPEIEneHD CKanApHoS NpovaIgsneHue.

L]

0. lx+ ¥l = |lx|| + [|l¥]l



Kakoe Teno HaswigaeTcA Kybupyemebim?

BriDepuTe 0OWH OTEET!

1 Teno, KOTOpOE MOX¥HO BNWCATE B MHOMOTDAHHMWE.

1 Teno, y KOTOPOrS EHELLHWHA W BHYTPEeHHWA 00bemsl COBNAOaKT
() Teno, KOTOpOE MO¥HO BNWCATE B KOHEYHDe 00bearHeHKe KyDoB.
T JrpaHWdeHHoe TENo.

7y Teno, KOTOPOE MMEET pauMOoHAaNEHLIA 05beM.

() Teno, ABNAHLLEECA KOHEYHEIM 0DbeOMHEHWEM KyDOE.

5.1.2 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHHs) /ISl OIeHKH CHOopMHPOBAHHOCTH
kKomnerennyu OITK-1:






UncitoBele psiibl
1. HecaemoBaTh €X-Th 3HAKOIIOCTOSHHBIX PSIIOR:

it .4 11. o0 ni{ﬂ_{_l)njn
a) Z(n—l—l) i 9) nz=:1 3" '

=

2. YeTaHOBHTL THII CXONUMOCTH Psfia HJIH JOKA3aTh, ITO
=
{_l)n ’

o0
OH PacCXOIHTCSH E 2
T
n—1

m o,
3. IIpoBecTn uccnes-e npH M000M 3HAYCHHH Hap-pap » (el_‘m*” g £
n—1

1)" sin L
) Elllﬁ.
= 1
4. Haii vy Yy .
TH CYMMY psijia 2.7 D

5. Haittu Bee 3nauenust p, NpH KOTOPBIX Pt cxoauTes: 1)

-9 w
B sin &
abcomoTHo, 2) yCIOBHO E :
£~ nlnf(n+1)

00 o
WMccnenosaTth cXo0gMMoCTe pAAA E VInlnn
n=1

1 CXoauTcA

) PacxogwTch









- _\n
& —I_—E—l ) T, M-
n

Th Ha aDCOMTIOTH. 1 VOTOBH. CX-Th B KOHIIAX HHT.

2
1. Haiitun R, unt-1 cx-1i paga E
=1

0 cosnrsin E

: B
= T2 4+ 1113'(-?1 +1)

obi1. |z| < 400, noassyace np-kom Befteprrpacea.

]

,J.UI{—'I' L PABHOMCDHVH) CX-Th

3. HMe-1e Ha paBHOMCDHYIO CXOTIUMOCTE (DYHEI-VE) [T0OCT-
COS +/NT

15 fa(z) = Y
vn+ 2

B obaactn 0 < © < 4o00.

1
. Paznoxure f(z) = — B OKPECTHOCTH
- — 3z 16
TOUKN Tg = 1, HCNOIB3 VA HIBCCTHBIC PASITOKCHI.

I:in—!-l

In+1

g

(%)
n
BeIHCIHTE CYMMY PsIa E (—1)
nn—>0

BapuanT 1. PaznoxnTes B pag Oypee 0 KOCHHVCAM.

Hapucoeats rpacdhuxn f(x), S(x).

B D e
fla) =

=1, 29 =< B



I"IECHE,H,DBE[-TL.I, CXOOATCH JIH HHTeT'DaJIbI

= _ ST+ a

- > In(1 + z°)
(1) { chr —cosx 1,

T+

dr; (2) f

iz dx 1 1\/’5—1
/ vsinzcostzx’ (%) f I\f_ VT .

E.

(5) Ucenenorath HecoOCTREHHBIH HHTETPA

1

1 — 2)Psin ——d
f{ ) sin -——dz
0

Ha aDCOMIOTHYIO B VCJIOBHVIO CXOIHMOCTE IIPH BCEX 3HATEHHSIX
mapaMeTpa p.

L. Haifru macey xpusoit L z = cos? t, Y= sin® i, te [0, ’n’/?], C IIOTHOCT B PACHPEeIeleH U MACChL P = T,

1,.3

14+ 24

2. C IOMOITBEHY H3BECTHBIX ]JéLi.'IU)KL‘Hl-If'I HpelcTdB T b (1)}'1[1(1“'11(1 f(ﬂ_‘) = L0 Tl‘ﬁ.'[l)]J?L B OKPEeCTHOCTH TOM KK

Ip = 0, VREASATE HHTEPRBAT CROMMMOCTH THOJDY STEHH OO P

1. P'rL,'Ll-IK'rL.'IblIbIﬁ HPHSHAK Ko CROOUMOCTH SHAKMIONOACHTE ITLHOP O PEITA © JORKASATE L CT BOM,
2

oo n
2, Heeneaosars ¢ HOMOIWBK PAAMKAITBHOIO Hpu3Haka Kowm psa Y gntl (—::ig)
n=1

3. ,:[Bl)ﬁlll)f{ HHTE Pl S T sBOIBHOI obuacrn, Samena HepeMeHHBIX B ,'LBUf'IMU.\l HHTEe el re,

4. Haitrn nanowans ofuacti, orpadudeHuoll kpusbivn ¢ +y = 1, o4+ y = 3, -2z +y = 1. —2r +y = 3. cuenas
COOTBETCTBYIOUY 3anmeny nepesennbix. z00pasurs obuactu.

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

Ouenka Kputepuu orieHMBaHUsS

YpoBeHb 3HaHWH B 00beMe, MPEBBIIAIOIIEM MMPOrPaMMYy MTOITOTOBKH.
MPeBOCX0AHO [TpoeMOHCTPUPOBaH TBOPYECKUM TIOAXO0/] K PellleHUI0 HeCTaHJapTHBIX 3aau.
3azmanus BeirnoHeHbl Ha 100%.




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLL[EM TIPOrPaMMe TIOATOTOBKH, BCe

OTJINYHO
3a/laHUSA BBITIOJTHEHBI 0e3 OmMOO0K. 3a/jaHus BBITO/THEHB! Ha 89-99%

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.

OUeHb XOPOLLO o
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OIMOOK. 3aiaHusl BLITTO/IHEHbI Ha 75-88%

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
XOpOII0 ITomyIiieHo HeCKOIbKO He TPYObIX OIIMO0K. BhIMOHEHBI BCe 3a/JaHus, B TTOJTHOM
00BbeMe, HO HEKOTOPBIE C HeZloueTaMu. 3a/laHus BhIMOHeHb! Ha 60-74%.

MUHHUMAJTBLHO IOMYCTUMbIN YPOBEHb 3HAHWH. JIOMyIeHO MHOTO HerpyObix
YZI0B/IETBOPUTEJTLHO OLIMOOK. PellleHb! TUIIOBLIE 3a/1auM C He TPYOBIMH OIIMOKaMu. BhIMO/IHEHBI BCE
3a/laHus, HO He B TIOJTHOM 00beMe. 3a/laHusl BLIMO/IHEeHbI Ha 50-59%.

YpoBeHb 3HaHUH HIKe MUHUMAJTbHBIX TpeboBaHui. ViMesin MecTo rpyobie
HeY/I0B/IETBOPUTEJIEHO o
OLIMOKY. 3a/1aHKUSA BBINO/IHEHBI Ha 20-49%.

OTCyTCTBHE MUHUMAJILHBIX 3HAaHUM U yMeHUH. HeBO3MOXKHOCTD OLIEHUTh TIO/THOTY
IVIOXO 3HaHWI BCJIE/ICTBHE 0TKa3a 00yYarol[erocst OT OTBeTa. 3a/laHusl BLITO/THEHLI MEHee,
yeM Ha 20%.

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs M0 JUCIUIIMHE ITPH TPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIeTeHLINHI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
TJ10X0 X0po1I0 OT/IUYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO pUTe/ILHO XOpo1I0
0CTH
KoMIeTt
eHIHI
(uHANK
aropa
AOCTHIK He 3a4TeHO 3a4TeHO
eHus!
KoMIIeT
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb poset
o o 3HaHUM B
3HaHUN MuHyManeH | 3HaHUM B obBeMe YpoBeHb
TeopeTUYeCcKoro o] obObeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe " oLeM 3HaHUU B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHUMa/TbHBIX o rnporpamme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiouieM
o TpeboBaHUH. MO/rOTOBKU TIpeBbILIAOLe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Hmenu mecto . Jomy1ieHo M [porpamMMy
BCJ/Ie/ICTBUE MHOTO . HomyeHo MOATOTOBK
rpy6ble oMOKH HECKOJIbKO TIOATOTOBKH.
OTKasa HerpyobIx HEeCKOJ/IbKO u. Ommbok
HecylecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
ornboK
OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpozsemonc | Ilposemonc | ITpopemMoHCTp
MHUHUMa/IbHbIX CTaH/JapTHBIX TPUpPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPHUPOBaHbl | MPOBaHHI BCe
YmMenus | ymeHHH. 3ajiau He OCHOBHBbIe BCE BCE BCE OCHOBHBI®
HeB03MOXKHOCTB MPOAEMOHCTPUP | YMEHUSsI. OCHOBHBI® OCHOBHBI® OCHOBHBIe yMeHusl.
OLIeHUTb Ha/IMule | OBaHbI Perensl yMeHusl. yMeHusl. yMeHusl. Peiens! Bce




Peruenst
BCe
Peruens! Bce
PerieHnl Bce | OCHOBHbIE
THUIOBbIE OCHOBHBIe
OCHOBHBIE 3azaun C
3a7iau C 3a/jauu C
3a71aunl. OTZeNbHBIM | OCHOBHEIE
. HerpyObIMH | HerpyObIMU
yMeHH#A BeimonHeHs! | U 3ajiaun.
OCHOBHbIE OlIMOKaMH. | OLIMOKaMHU.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuaroierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIINOKH 3aZlaHuisl, HO | B TIOJTHOM
oTBeTa HEKOTOpbie U, obbeMe Ge3
He B obbeme, HO
c BBITIOJIHEH HeJloueToB
TIOJTHOM HeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HpPOBaH
HeB03MO>XKHOCTh 3a/jay He HaBBbIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleHHN TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHbI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337524 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMmUOKH u O1IMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€HUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJr0OTOBKH
NPEeBOCXO0/{HO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
MUCLIUIUIAHA, CHOPMUPOBAHBI HAa yDOBHE HE HIDKE «IIPEeBOCXOZAHO», MPOJEMOHCTPHUPOBAHbI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OUeHb XOPOLLIOo»
X0po110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpHUTeab | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [MUCLIMIUINHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl O7Ha KOMITIETEHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIETBOPUTEIHHOY.
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 KPpHUTEpPpHEB HX
OIl€eHUBAaHHUA:



5.3.1 TunoBble 3ajaHusi (OLeHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
KoMmneTeHIuu YK-1

1. Tongrne dpyuknun. Obéparnas dbyuknuga. ['pacdukn obparupx TpuroHoMeTpHIecKUX (OYHKIHI.

2. Tlpapusia BoluHCc/eHHS MPOU3BOANLIX U Auddepeniinalios, cea3anibe ¢ apudMEeTHIECKUMEA JAeficTBHAME HaJl
dbyuknuamu. Jokasars npasuio gudiepennpposanus cyMMbl 1BYX by HKIHI.

1. Iloparue HeOpe 0 10HHOIO HHTePala, ero CBOHCTEA.

)

. ()[][)(‘_.'L(‘.'](‘[][](‘ SECTPEM VM (l)}'[][{[L[][] HOCKOTBKHX TOPCMCHHBIX, [](‘LJGXLJ_.'],[]Z\[LJ(‘ VCTOBHE SKCTPCMY M.

1. T[’[)IJ[’.\[E'[ Kowmn o ceoiictse FROMMYTATHEHOCTH A0 THO CROJEATI X CH s 10 |:l' ,[l)l\'c"lic"l'l'[’.[l;l"l'lif).\l].

|

oo

E 2 — ‘

amenures o CY MM LA Z n=cosmn-e v OT HepeCTaHOBKH ero IEHOBT
n=1

5.3.2 TunoBble 3ajaHusi (OLleHOYHOEe CpeJCTBO - 3afaHMs) /il OIeHKH C(OopMHPOBAHHOCTH
kovmnerenuu OITK-1

3. Me-rn na nenpepoisuocTh U iuddepenupyemMocTs

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

dr

4. Haiitn nanGojipiiee H HauMeHbIIee 3HadeHHE Cb_}"lII{II.Hl‘I y = m
: T

na orpeske [—4,2].

3.0 2_\;_/_}2{:{.::

. Heenenopars Ha sxerpemyy byaknnio z = > + 6zy + 3y® — 9z

1. Haiirn macey kpusoit i 2 =cost, y = 1+ sint, £ € [0, 7], ¢ 110THOCT B0 DACHPELEIEHN MACCHL ) = 2,

2. C noMOLBIO U3BECTHBIX pasiozenuil upeacrapurs Gyukuuio f(z) = In(z + 3) pagon Telliopa B OKpecTHOCTH TOUKH
To = 0. yKa3aTh HHTEPBAIL CXOMUMOCTH HOJIYUCHHOU O PHIIA,

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

Onenka Kputepuu orieHuBaHUs

T1PeBOCXOJHO YpoBeHb 3HaHUH B 00beMe, TIPeBbIILIAIOIIEM ITPOTPAMMY T0/JTOTOBKH.




OueHka Kpurtepuu oLieHUBaHUs

[TposeMOHCTPUPOBaH TBOPYECKUH MOAXO0/, K PelleHHI0 HeCTaHJapTHBIX 3a/1ad.

YpoBeHb 3HaHU B 06beMe, COOTBETCTBYIOII|EM TIPOrpaMMe MOrOTOBKH, BCe
OT/INYHO
3a/laHUS BBITIOSTHEHBI 63 OIMOOoK.

YpoBeHb 3HaHUIA B 00bEMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
OueHb XOpOLLIO
Jory1iieHo HeCKOJIbKO HeCyIleCTBeHHBIX OLIHOOK.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
XOpOILIO Jomy1iieHo HeCKOJIbKO He rpy0bIX OIIMOO0K. BeINosHeHb! Bee 3a/iaHus, B TOJTHOM
o0beMe, HO HEKOTOpBIE C HeZIoUeTaMH.

MuHUMaNBHO 0Ty CTAMBIN YPOBeHb 3HaHUM. [IomyliieHo MHOTO HerpyObix
y/IOBJIETBOPUTE/TEHO omuboK. PellieHbl TUTIOBBIE 33/lauM C He TPYObIMM OllTMOKaMu. BhIMo/THEeHbI BCe
3aflaHvisl, HO He B TIOJTHOM 00beMe.

YpoBeHb 3HaHUI HIKe MUHUMa/bHbIX TpeboBaHui. iMenu MecTo rpyObie
HeY/IOBJIETBOPUTETLHO
OLLIMOKM.

OTcyTCcTBME MUHMMA/bHBIX 3HaHUU U yMeHUH. HeBO3MO)XXHOCTb OL|eHWUTh [10JIHOTY
T1710X0 N
3HaHWH BC/IEZICTBHE OTKa3a 00yUaroIerocsi OT OTBeTa.

5.3.3 TumnoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH CopMHPOBAHHOCTH
KoMreTeHIIun YK-1

(- -

a) 27x-9x3+9x°/5-x’/7+C
b) 3x-3x3+3x°/5-x"/7+C

c) 27x-9x3-9x°/5-x"/7+C

5.3.4 TunoBble 3afiaHus (OLleHOYHOE CpeJCTBO - 3afiaHus) A/ OLeHKH C(opMHPOBAaHHOCTH
xkomnerenuu OITK-1

9
—a'qx
1+x"

Bblumcnuts 3HaveHune .[



KpuTepun onjeHuBaHus (0OL{eHOUHOE CPeACTBO - 3aJaHus)

OreHka Kpurepuu orieHUBaHUsI
3aUTeHO BLINoJIHEeHO MOMHOCTBIO, Oe3 OIIHO0K
He 3aUTeHO ITpucyTcTBYIOT rpyOble OIMOKH
5.3.5 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/IbHbIE BOMPOCHI) AJISI OLIEHKH

copMupoBaHHOCTH KoMmeTeHIMU YK-1

CdopmymupyiiTe HeoOXouMOe ycioBre Touky rieperuba. ChopMymmpyliTe JOCTATOUHOE YCIOBUE TOUKH
nieperu0a.

Kax ornpefenuts, packiafibiBaeTcsi U (PyHKLIMS B CTelleHHOM psif? Kakye crerieHHble psifibl MOJKHO T10/TyUUTh
TIpY pas/ioXeHu QyHKLWU?

Kakast ¢yHKIMs1 Ha3bIBaeTCs aHaTUTUYEeCKOM?

CdopmynmupyiiTe TeopeMbl BeliepinTpacca 0 paBHOMEPHOM TIPHUOJTYKEHUU HelPepbIBHBIX (DYHKIIWH Ha OTpe3Ke
TPUTOHOMETPUYECKUMH M anreOpanyecKUMU MHOTOUIeHaMu. KakoBO 3HaueHHe STUX Teopem?

Kaxkoe rnpocTpaHcTBO Ha3bIBaeTCsi 6eCKOHEYHOMEPHBIM eBK/IHO0BBIM IIPOCTPAHCTBOM?

ITpuBeauTe NMprMep 6eCKOHEUHOMEPHOT'O €BK/IH/IOBA MPOCTpaHCTBa. Ompe/ieNIuTe B HEM CKasIpHOe
Tpou3Be/ieHre, HOPMY, METPUKY.

YTo Takoe CXOJUMOCTh TI0 HOPMe, CXOANMOCTh B CPe/JHEM?

Kakas cucrema pyHKIUIT Ha3bpIBaeTCS OPTOrOHAILHOU? TIpuBeguTe TPUMeEp.

5.3.6 TunoBbie 3apaHusA (oreHOUHOe CpeAcTBO - KOHTpo/sIbHbIE BOMPOCHI) A/l OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1

YTo Takoe /jeficTBUTE/IBHbIE UKC/Ia?

B yeM BrIpakaeTcsi IJ1aBHOE OT/IMUKE MeX/y PaLMOHATbHBIMH U eHCTBUTE/IEHBIMHU YMC/IAMU?
Cdopmynupyiite onpefeneHue e-OKPeCTHOCTH TOUKU X € R.

CdopmynupyiiTe orpeiesieHrie OKPECTHOCTH +00.

CdopmyupyiiTe onpejesieHue OKpeCTHOCTH —0o.

Cdopmynupyiite onpejesieHrue OKpECTHOCTH 00,

CdopmynupyiiTe orpeiesieHHs OrpaHUUEHHOT0, HEOrPAHUUEHHOT'0 MHO’KECTBa.

Kakoe unc/io Ha3bIBaeTcs BerHEﬁ I'PaHbIO MHOXXECTBA.



[atite oripefiesieHre TOUHOM BepxHell (HW)KHe) TpaHHU MHO>KeCTBa.

Bcerpa nu cyliijecTByOT TOUHbIE BepXHUE I'PaHU MHOXKeCTBa?

CdopmynupyiiTe oripefiesieHVe pejiena rnocjiefloBaTeIlbHOCTH.

Cdopmynupyiite omnpeienieHre cxosiietics (pacxosiieiics) mocaeA0BaTeTbHOCTHU.
Kakas nmocsiefioBaTe/TbHOCTL Ha3bIBAeTCs1 O@CKOHEUHO Masioi (6eCKOHEUHO OOJBIIION)?
CKOJBKO TIpeie/ioB MOYKeT MMeTh CXOZSILIAsiCs TI0CIe0BaTeTlbHOCTD?

[TepeuncivTe cBONCTBA Ipe/iesioB, CBsi3aHHbIe C HepaBeHCTBAMHU.

Cdopmynupytite orpe/ie/ieHre OrpaHUUYeHHON (HeorpaHUUeHHOW) T0C/IeJ0BaTeTbHOCTH.
Bcsikas iu cxogsiijasicst ocieoBaTe/lbHOCTb OrpaHrueHa? Besikast i1 orpaHUueHHast TI0C/ieI0BaTeIbHOCTh
CXOJIUTCS?

Cdopmympyiite cBolicTBa O6CKOHEUHO MaslbIX TIOC/Ie/J0BAaTeTbHOCTEH.
CdopmynupyiiTe orpefiesieHe MOHOTOHHOM MOC/Ie0BaTebHOCTH.

Cdopmynupyiite ornpesiesieHre Bo3pacTaroleii (yObIBarolieif) moc/ie[0BaTe/IbHOCTH.
Ecnu nocsiejoBaTeIbHOCTh MOHOTOHHAS, OHa OyZIeT UMeTh rpefien?

Kak onpegensietcst uuco e?

Cdopmynupyiite onpefeneHre ¢hyHAaMeHTaIbHOM MOCIe0BaTeTbHOCTH.
Cdopmynupyiite KpuTepuii Koiiiv cyiilecTBOBaHuUs Tipefie/ia Ioc/iefioBaTe/IbHOCTH.
HaiiTe onipesiesieHre YaCTUYHOTO TIpeieia.

CdopmynupytiTe KpUuTepuii YaCTUUHOTO TIpefieia.

Yro Takoe BepxHUM (HIKHUM) TIpe/ie/ Mocae0BaTeTlbHOCTU?

Kakasi cBsI3b MeXXy CXOIMMOCTBIO TT0C/IeZI0BaTeIbHOCTU M ee YaCTUUHBIMHU TIpeie/laMu?
CdopmynupyiiTe oripesenerue 1o ['eifHe npesena GyHKLUN.

Cdopmynupyiite orpefesneHue rnpefena GpyHkuuu 1o Koiu . [IprBejuTe COOTBETCTBYIOLIMI ITpUMep (C
reoMeTpHUYecKoun

WTIOCTpaLyeit).

Cdopmynupyiite orpefeneHue 6eCKOHEUHO Maiol QyHKLIMH.



Cdopmynupyiite onpefenenye 6eCKOHEUHO OO/BIION QYHKIHH.

CdopmynupyiiTe orpeiesieHrie 6eCKOHEUHO MasTbIX PYHKIIMHA OJJHOTO MOPsiAKa.

Cdopmynupyiite omnpeiesieHre KBUBAT€HTHBIX O€CKOHEUHO MasTbIX (DYHKLMH.

CdopmynupyiiTe omnpe/iesieHue MOPsiika MaJIOCTH OJHOW (PYHKIIMM OTHOCUTE/ILHO JIPYTOM.
CdopmynupyiiTe ornpe/iesieHre npypalieHus QyHKLUH.

CdopmynupyiiTe oripefesieHre HeIpepLIBHOCTH (DYHKIIMHU B Touke (0boe).

CdopmynupyiiTe ornpefesieHre HelIpepbIBHOCTU (DYHKI[MM Ha MHOKECTBe.

CdopmynupyiiTe orpesiesieHre TOUKU Pa3phiBa.

CdopmynupyiiTe omnpe/iesieHre TOUKH YCTPaHUMOTO pa3phiBa.

Cdopmynupyiite orpe/jesieHre TOUKYU pa3pbiBa [-ro poza.

Cdopmynupyiite orpeiesieHHe TOUKH pa3pbiBa I1-ro pofa.

CdopmynupyiiTe 0CHOBHBIE CBOMCTBA HeTPephIBHBIX (YHKIMI Ha oTpe3ke (TeopeMbl BetiepiniTpacca, TeopeMbl
Bonbuano-Komm).

HaiiTe KmaccuduKaryio TOUeK MHOXKECTBA Ha UMC/IOBOH MPSIMOM.

Kakoe MHOeCTBO Ha3bIBA€TCSI OTKPBITHIM? 3aMKHYTHIM? MOKET /T MHOXKECTBO ObITb OTKPBITBIM U
O/IHOBPEMEHHO 3aMKHYTBbIM?

CdopmynupyiiTe omnpe/iesieHre MPOU3BOAHON (DYHKLIUU B TOUKeE.

Cdopmynupytiite orpeiesieHre OZHOCTOPOHHEH MMPOX3BOAHON (QYHKLIUU.

CdopmynupyiiTe orpefiesieHre TIPOU3BOAHOM N-TO MOPsAKa.

Cdopmynupyiite onpesienenue auddepeHiypyeMoii GyHKIUYU B TOUKeE.

Cdopmynupyiite ornpesieneHve aviddepeHLrana epBoro nopszka.

Kakoii reomeTprueckuii CMbIC/T UMeeT TIPOU3BOAHAsI PYHKLUK B TOUKe U AuddepeHLran GyHKLIUHA B TOUKe?
Cdopmynupytite ornpefenenue guddepeHiyana n-ro rmopszka.

CdopmynupyiiTe HeOOX0JUMOE U JOCTaTOUHOE YCI0BHe AuddepeHIupyeMoCTH (GYHKIMY B TOUKE.
Cdopmynupyiite TeopeMy 0 CBsi3u AuddhepeHIIMPyeMOCTU U HeTIPepbIBHOCTU (DYHKIMH.

Kak natitu npousBogHy0 (auddepeHiyan) mpovu3peeHus.



Kak HaiiTu npousBogHyto (auddepeHian) yacTHOTO.

B uem 3akrouaeTcsi CBONCTBO MHBaPUAaHTHOCTH OPMBI 3amucu AuddepeHirana epBoro nopsijaka.
IIposeMoHCTpUpYIiTe HEMHBAPUAHTHOCTD (hOpMBI BTOpOro AuddepeHLmana.
CdopmynupyiiTe omnpe/iesieHre Bo3pacTaroiieil cTporo (HeCcTporo) hyHKIUH.
Cdopmynupyiite onpesiesieHre yObIBaroiiel CTporo (HeCTporo) QyHKIMH.
Cdopmynupyiite ornpe/iesieHre MOHOTOHHON (hYHKIIWU.

CdopmynupyiiTe orpeiesieHre JT0KaJlbHOTO MUHUMYMa (MakCUMyMa).

CdopmynupyiitTe 0CHOBHBIE TeopeMbl 0 AuddepeHIUpyeMbIXx Ha UHTepBaie GhyHkusx: @epma, Poss,
Jlarpanxa.

Kakue cnenctBus U3 teopemsl Jlarpanyka Bam U3BeCTHBI?

Yro takoe popmyna Teitnopa?

CdopmynupyiiTe ornpefesieHre CTPOroro J0KaabHOr0 MUHUMYyMa (MakKCUMyMa).
CdopmynupyiiTe orpeiesieHre S5KCTpeMyMa.

CdopmynupyiiTe orpeiesieHre CTPOrOro SKCTpeMyMa.

CdopmynupyiiTe orpe/ie/sieHre CTallMOHaPHON TOUKH.

Cdopmynupytiite orpe/iesieHre KpUTHIECKON TOUKH.

CdopmynupyiiTe HeoOX0aUMOe yC/IOBHE SKCTpeMyMa?

CdopmynupyiiTe [OCTaTOUHBIE YCIOBUS SKCTPEMyMa?

Kakasi Touka Ha3bIBaeTCsl TOUKOM reperyba guddepeHnypyeMoii GpyHKLAN?
CdopmymupyiiTe HeoOX0UMOe yC/IOBHE TOUKH Tieperuba.

CdopmMynupyiiTe J0CTaTOYHOE YC/IOBHE TOUYKU Tieperuoa.

Cdopmynupyiite ornpeieieHHe BepTUKATbHOM, HAaKJIOHHOW aCUMIITOTEI.

CdopmynupyiiTe He0OX0UMOe U I0CTaTOYHOE YC/I0OBHE HAaWUUsl HAK/IOHHOW aCUMIITOTHI.
Yto Takoe rnepBooOpa3Hasi ¥ HeoTpe/ie/IeHHbINA UHTeTrpas?

CdopmynupyiiTe CBOWCTBA HEOTIpeAe/IeHHOTO UHTeTpaJia.

UeMy paBeH UHTeTpa OT CyMMbl (DYHKLIUNA?



PaBeH /i1 MHTETpas OT MPou3BefieHus QyHKIUI TPOV3BeIeHHI0 MHTETPaJIoB OT 3TUX GyHKUuN? [TpruBeauTe
rpumep.

[TepeuricivTe POCTeHIIINE PAlJIOHATbHBIE POOU.

Kakoe BbIpakeHue Ha3biBaeTcsl AuddepeHIanbHbIM OHOMOM?

[Tpu KakKX yCioBUsIX A depeHManbHbI OMHOM UHTETPUPYETCS B 3/1IeMEeHTapHBIX (DYHKIMSX?
CdopmynupyiiTe MoHATHE OMpezie/IeHHOTO UHTerpasna (MHTerpasa PuMana).

Kakoe yciioBue siBsieTcsi HeOOXOAMMBIM [l UHTeTpUPYeMOCTH (PyHKL{M?

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

Kakvie QyHKLMM SBSIOTCS UIHTETPUPYEMBIMU 110 Pumany?

UTo Takoe UHTErpaj C rlepeMeHHbIM BepXHUM IIpe/iesioM?

Kakumu cBoiicTBaMu 00s1a/1aeT MHTErpasl C lepeMeHHbIM BEPXHUM TpefiesioM?

Kaxkas cBs3b MeXXJy OIlpe/ie/ieHHbIM M Heollpe/e/leHHbIM UHTerpajoM?

Kak 3aziaeTcst KpuBasi Ha IJIOCKOCTH U B pocTpaHcTBe? UTo Takoe napaMeTpr3aliis KpUBO?
Cdopmynupyiite orpe/ieieHye JIUHBI YT U CIIPIMIIIEMOUN KPHUBOM.

Kak onpegesnisieTcst mtoijazib Ma0cKoi gurypsl mo 2KopzaHy?

Kak HalTi miowjaib KpMBOJIMHENHOM Tpaneryy, KpUBOJIUHEHHOrO ceKTopa?

Kak HaliTi ntoijazib 0CKo# (pUrypel ¢ mapameTpuuecKy 3ajaHHOM rpaHULei?

Kak HaiiTy niomja/ib MoBepXHOCTH 1 00beM TeJl BpalljeHus ?

UYTo Takoe BeKTOPHOe MPOCTPaHCTBO Rn?

[laiiTe onpefiesieHye eBK/IM/I0BA IIPOCTPAHCTBA.

Kakoe npoCcTpaHCTBO Ha3bIBAETCS METPUUECKUM?

UTo gBnsieTcs Mpejenom NnocjieJoBaTe/IbHOCTU B MPOCTpaHCcTBe Rn?

UYTo Takoe MOKOOpPAMHATHAsL CXOJUMOCTb?

YTo Takoe MOBTOPHBIE TIpefienbl (PYHKLWH IBYX epeMeHHbIX ?

CdopmynupyliTe ornpeiesieHue npefena QyHKLHMN HeCKOIbKUX MTepeMeHHbIX.

Kakast ¢yHKI1s1 Ha3bIBaeTCs HellpephIBHOM B TOUKe M0 COBOKYITHOCTH NepeMeHHbIX ?



Kakast ¢pyHKIMs1 Ha3bIBaeTCsl HETIPEPLIBHOM B TOUKE TI0 OTAEbHBIM TlepeMeHHBIM?

Kakoe MHOKeCTBO Ha3bIBaeTCsl KOMITAKTHBIM?

Cdopmynupyiite kputepuii bonbLaHo-BeliepiuTpacca KOMIIAaKTHOCTA MHOXKECTBA.

Kakoe MHO>XeCTBO Ha3bIBaeTCs CBSI3HBIM?

CdopmynupytiTe cBoCTBa HellpephIBHBIX (DYHKI[MM Ha KOMIIAKTHOM MHOXKeCTBe (TeopeMbl Beliepitpacca,
TeopeMa Kanropa).

CdopmynupyiiTe cBoiicTBa HelpephIBHbIX (DYHKIMM Ha CBSI3HOM MHOKecCTBe (TeopeMbl Bosbliano-Korm).
HaiiTe onipeziesieHrie YaCTHOM MTPOM3BOAHOMN (DYHKIIWH.

Kakast ¢pyHKIMs JBYX repeMeHHBIX Ha3bIBaeTcs JudgepeHLIUpyeMoii B TOUKe?

Ecimu QyHKIMSA UMeeT yacTHbIE POM3BO/IHBIE B TOUKE, Oy/eT /i oHa JudQepeHIIUpyeMOi B 9TOU TOUKe?
Cdopmynupyiite 1ocTaTOuHOE yCI0oBHe AU(GEpeHIUPYyeMOCTH (PYHKIIUN B TOUKE.

Yro Takoe KacaTenbHasi IJIOCKOCTh U HOPMaJib K TIOBEPXHOCTU?

Hanmimmre gopmysny Tefinopa Aas QyHKLMY MHOTHX TIepEMEHHbIX.

Kakast ¢pyHKIMs Ha3bIBaeTCsl 3a[JaHHON HesIBHO?

Kakum ycioBusiM flo/bkHA yI0BAeTBOPATh GyHKIUsA F(X,y), uTo6b1 ypaBHeHue F(X,y)=0 orpegensiio B
OKpeCcTHOCTH TOUKHU X0 eIMHCTBEHHYIO HellpepbIBHYI0 (GYHKLMIO Y(X) Tak, uTo y(x0)=y0. [Ipu Kakux ycrIoBusix
3Ta QyHKIMs OyaeT auddepeHIMPYeMOi B OKPECTHOCTH TOUKH X07?

Kakum ycmoBusiM Io/DKHA Y0BIeTBOPATh QyHKIUsA F(X,y,z), uToObl ypaBHeHue F(X,y,z)=0 omnpezesnsio B
okpecTHOCTH TOUKH (x0,y0) eZIMHCTBEHHYIO HeTTPephIBHYIO (GYHKIMIO Z(X,y) Tak, uto z(x0,y0)=z0. [Tpu Kakux
yc/ioBUsiX 3Ta QyHKIMs OyaeT auddepeHLIMpyeMoi B OKpeCTHOCTH TOukH (x0,y0)?

Kakast ¢yHKI[Ms1 Ha3bIBaeTCsl 3aJaHHON HESIBHO CHCTEMOW YpaBHEHUM?

Cdopmynupyiite TeopeMy 0 HeslBHOH (DYHKLIUH, 3aJaHHOM CUCTEMON YpaBHEHUI?

UTo Takoe 3aMeHa MepeMeHHbIX?

HaiiTe onipeziesieHre TOKAJIBHOTO SKCTPeMyMa (QYHKI[MM HECKOTBKHUX TIepeMeHHBIX.

CdopmynmupyiiTe Heo6X0AMMOe yC/IOBHE JIOKATBHOTO SKCTPEMYyMa, A0CTaTOYHOe yC/IOBHE JIOKATbHOTO

SKCTpemMyMa.



Kakast Touka Ha3bIBaeTCsl TOUKOHN YCJIOBHOTO SKCTpeMyMa (DYHKIMK HECKO/TBKUX TIepeMeHHBIX ?

Kak HaliTi yCIOBHBIN 3KCTPeMyM (DYHKIUH?

B uem 3akmrouaeTcs MeTo, MHOXKUTe el Jlarpanska?

Yo Takoe UKC/I0BOU psif?

UTo Ha3bIBaeTCsl CyMMOM psifia?

Kakoii urcioBoi psifi Ha3bIBaeTCsl CXOASIUMCS (PaCXOASILAMCS)?

CdopmymupyiiTe He0OX0MMOe yCIOBHE CXOAUMOCTH YMCIOBOTO psijia?

Ecimu o6l uneH psija CTPEMUTCS K HYJTIO, UTO MOYKHO CKa3aTb O CXOZAMMOCTH psifia?
CdopmynupyiiTe KpuTepuii Kol CX0JUMOCTU UKCIOBOTO Psifia.

Kakoti urcioBoit psifi Ha3bIBaeTCsl FTapMOHUYECKHM U TTI0UeMy OH TaK Ha3bIBaeTcsi?

CxopuTcst 1 TapMOHUUECKUH Psf, U TIoYeMy?

Kakoii urcioBoii psifi Ha3bIBaeTCsl 3HAKOTOI0XKUTeTbHBIM?

CdopmynupytiTe Mpru3HaKKA CXOAUMOCTU 3HAKOTIOJIOKUTETLHOIO YMC/IOBOTO Psijia.

(orpaHMYeHHOCTH MOC/IeJOBAaTeTLHOCTA YaCTUUHBIX CyMM, TIPU3HaKK cpaBHeHus], Janambepa, Koy,
HMHTeTrpaJIbHBIM Mpr3Hak Komm-MakiopeHa).

Kor/ia roBopsT, uTO psifj CXOAUTCSI aOCOMFOTHO? Y CIIOBHO?

Mo>KHO /1 TIPU HaxOX/IeHUM CYMMBI psiJia O/b30BaThCsl CBOMCTBOM aCcCOLIMaTUBHOCTH C/IOXKeHus? Korza 3To
BO3MOJKHO?

MO>KHO JIK TIPU HaXOKA€HUU CyMMBI Psifia TI0/Ib30BaThCsI CBOWCTBOM KOMMYTaTUBHOCTH cioxxeHusi? Korga 3To
BO3MOJKHO?

Cdopmynmpyiite npr3Hak JIedOHHUIIa CXOAUMOCTH 3HaKOUepeyIOIerocs psijia.

Kak o1jeHUTh 0CTaTOK 3HaKOuepeAyHoLerocs psaga?

CdopmynmupyiiTe ipusHaky Jupuxie U Abesisi CXOAUMOCTH TTPOU3BOJIBHBIX PSAJIOB.

[aiite moHATUS] QYHKLIMOHAIBHOM M10C/Ie[0BaTe/IbHOCTH, QYHKLMOHAIBEHOTO psifia.

Kak HaiiTu 06/1acTh CX0UMOCTH (PYHKLMOHATBHOM 10C/Ie[0BaTeIbHOCTH, GYHKLMOHAIBLHOTO psifia?

[HaiiTe omnipesiesieHe TOTOUEYHON ¥ paBHOMEPHOMN CXOIMMOCTH Ha MHO>KeCTBe (YHKLIMOHATEHON



10C/Iel0BaTe/IbHOCTH, (PYHKLIMOHAIBLHOTO psifia.

CdopmynupyiiTe npru3HaKd PABHOMEPHOU CXOAMMOCTH (DYHKI[MOHATBHOM 0C/Iej0BaTeTbHOCTH,
dyHKIMOHaMBHOTO pAfia (Kkputepuit Koy, JocTaTouHble pu3Haku Belepintpacca, upuxie, Abens).

[Tpu KakuX yCrnoBUsX 181 (PyHKLMOHAILHOTO PsiJia CripaBe/JIMBLI CIeyOLHe CBOWCTBA: «IIpejiesl 0T CyMMbI
paBeH CyMMe TIpe/Ie/IoB», «MHTeTrpal OT CyMMbI paBeH CYMMe MHTeTPaioB», «IIPOU3BO/IHAs OT CYMMBI PaBHa
CyMMe IPOM3BOJHBIX»?

Kakoti psij; Ha3bIBaeTCs CTereHHbIM?

Kak HaliTu paguyc CX0JUMOCTH CTENEeHHOro psifa?

Yro siBnsieTcst 0671aCTBIO CXOAUMOCTH CTETIEHHOTO psifia?

CXOUTCS /U CTEMeHHOM psi/l B 00/1aCTH CXOJUMOCTH PaBHOMEPHO?

Bynet /v HempepbIBHOM CyMMa CTeTIeHHOTO PsiZia B 00/1aCTH CXOAUMOCTH?

Korpa roBopsT, 4yTo GyHKLMS pacK/iaZibiBaeTCs B CTeNIeHHOM psiji B HEKOTOPO TouKe?

Kak ompefenvith, packiapiBaeTcsi i GYHKIWS B CTETIEHHOU psifi?

Kakue cTeneHHble psiibl MOXKHO TIOJTYUMTD TIPU PA3/I0XKEeHUH (YHKLIAN?

Kakasi pyHKUMS Ha3bIBaeTCsl aHATUTUUECKOU?

CdopmynupyiiTe TeopeMbl BeliepiiTpacca 0 paBHOMEPHOM TIPHUOJTM)KEHUU HEMPephIBHBIX (YHKIIMH Ha OTpe3Ke
TPUTOHOMETPUUECKUMH U anrebpanyeckiMu MHOToOWIieHaMu. KakoBo 3HaueHMe 3THX Teopem?

Kakoe rmpocTpaHCTBO Ha3bIBaeTCsl 0eCKOHEUHOMEPHBIM E€BK/TH/IOBBIM TIPOCTPAHCTBOM?

[MTpuBeuTe rpumMep O6eCKOHEUHOMEDPHOTO eBKJIM/I0BA MMPOCTPAaHCTBa. Ompe/iesiTe B HEM CKaJIsIpHOe
Tpou3Be/ieHle, HOPMY, METPUKY.

UT0 Takoe CXO4UMOCTH 10 HOPMe, CXOAUMOCTD B CpeJHEM?

Kakas cuctema ¢yHKLMI Ha3bIBaeTCst OPTOTOHaMBHOU? [IpuBearTe pumep.

Kakas cucrema pyHK11it Ha3bIBaeTCsi OPTOHOPMUPOBaHHOI? [IpuBeanTe prmep.

Kakoii psiy Ha3biBaeTcst o6uuM psiioMm @ypre. KakuMm cBoiicTBoM 006/1aa10T K03hduieHTsl Dypre?

Yro u3 cebs nipefcraBisieT HepaBeHCTBO Beccerns, paBeHcTBO [TapceBansi?

CdopmynupyiiTe CBONCTBA MOMHOTHI ¥ 3aMKHYTOCTHA OPTOHOPMHUPOBaHHOW CUCTEMBI.



3anvmure psj Pypbe 10 TPUTOHOMETPUUECKOM CHCTeMe.

Kak 3ammicats psj @ypbe /1 YETHBIX U HEUETHBIX (DYHKLIUN?

Korga psig, @ypre, oCTpoeHHBIH 110 HEKOTOPOl HYHKLIUH, CXOAUTCS K Hell paBHOMepHO? [ToToyeuHo?

Yro Ha3biBaeTCss HeCOOCTBEHHBIM MHTETPAJIOM TTEPBOT0, BTOPOTO pojia?

Hanwmimmre unTerpan Diinepa-IlyaccoHa. Kak HaliTH 3HayeHue 3TOro UHTerpaa?

Hamumure nnterpan Jupuxiie. Kak HalTH 3HaUeHUe 3TOT0 UHTerpasa?

Yro Takoe ramma-pyHKIus, OeTa-QyHKIMA? 3aueM OHU HY>KHBI?

Nuterpan ®ypwe? [peobpazoBaHue Dypre.

Kak nHTerpupoBaTh PyHKLMIO BYX MepeMeHHbIX? [laliTe onpeeneHue JBOMHOI0 UHTerpana.

YTo Takoe MOBTOPHBIe MHTerpasbl? Kak MOMeHSTh MOPSiIOK MHTerPUPOBaHKs B IOBTOPHOM HHTerpase?
Kak czienats 3aMeHy niepeMeHHBIX B JBOMHOM MHTerpase?

Yro Takoe TPOMHOUM MHTErpai U MHOTOKPaTHbIe HHTEerpasibl?

Kak BbIUMC/IUTD ABOIHOM, TPOMHON MHTETpat?

Kakue rnpusioskeHust JBOMHBIX NHTETPa/IOB BaM M3BECTHBI?

Kak HaliTH mioiapb MI0CKON 00/1acT, 00beM LUIMHAPUYECKOTO TeJIa, IJIO[aAb I/1aZiKOW KPUBOJTHHEHHON
MOBEPXHOCTH, L|EHTP TSKECTH MJIaCTUHBI?

Kak omnpegensieTcst KpUBOJIMHEHHBIM UHTeTrpasl epBoro, BTOPOro pojia?

3aBUCHUT JI1 KPUBOJIMHEMHBIN HUHTerpasl epBoro po/ia OT HarpaBjieHrsl MHTerpupoBaHusi? UTo MOXKHO CKa3aTthb B
5TOM CJIyyae OTHOCUTE/LHO KPHMBOJIMHEMHOIO MHTerpaia BTOpPOro poja?

Kak BbIUMCIUTD KPUBOJMHENHBIN UHTETpasl TIepBOro, BTOPOro pojia?

Kora KprBOMHENHBIM UHTErpal BTOPOTO POZia He 3aBUCHUT OT BH/ja KPUBOW UHTETPUPOBaHUS?

Kak BoccTaHOBUTB (DYHKLIUIO 110 ee YaCTHBIM NPOU3BOAHLIM (AuddepeHLany) ¢ MOMOILBI0 KPUBOJIMHEHHOTO
WHTerpasaa BTOporo poja?

Kakas cBg3b MexXay KpUBOJMHENHBIM HHTETpajioM BTOPOTO po/ia ¥ JBOMHBIM UHTErpaioM?

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)

OcHoBHas uTeparypa:

1. Nneun B. A. OcHOBBI MaTeMaTUyeckoro aHanusa: B 2-x u. Yacte I. Y. 1. OcHOBBI MaTeMaTHyeCKoro
aHasm3a: B 2-x u. Yacte [/ Miibun B. A, [1o3usk O. I'. - 7-e u3g., crepeot. - Mocksa : @PUSMATIINT,
2021. - 648 c. - PekomenjoBaHO MuHHCTEPCTBOM 00pa3oBaHusi Poccuiickoii deiepariyivi B KaUeCTBe
yueOHMKa /151 CTYJeHTOB (PM3NUeCKHX CIeluanbHOCTel U crietpanbHoCTH "TIprKkiagHas Mmatematuka'. -
bubsmorp.: gocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHb. - Knura u3 komnekiun @U3MATIIAUT -
Matematuka. - ISBN 978-5-9221-0902-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781681&idb=0.

2. KypapsiBues JleB [ImutpueBud. KpaTkuii Kypc MaTemaThuueckoro aHanusa. T. 1. [JuddepennmansHoe u
WHTerpajabHoe UCUUCaeHust GYHKLWM 0JHOM repeMeHHOU. Psizibl : YueOHUK. - 4-e u3[. - MocKBa :
W3parenbckas ¢upma "dusnko-matematuueckas aurepatypa” (PU3MATIINT), 2015. - 444 c. -
ITpodeccronansHoe obpa3zoBanue. - ISBN 978-5-9221-1585-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=620670&idb=0.

3. demugoeuu b. I1. COOpHUK 3a7au ¥ yIpa>KHeHU 110 MaTeMaTHUYeCKOMY aHau3y : yueOHoe rocobue
Ju1st By30B / lemugoBud b. I1. - 25-e u3g., crep. - CankT-IletepOypr : Jlanb, 2023. - 624 c. - Kaura u3
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
yueOHHUKa /JIsl CTyIeHTOB (PM3UUYeCKUX ClieljiaJbHOCTel U crieljuanbHOCTH "TIpuK/iafiHasi MaTeMaTuka'. -
Kuura u3 konnekiuu PUIMATIINT - Matemartuka. - ISBN 978-5-9221-0537-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=802930&idb=0.

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
«MaTemaTHUeCKU aHau3» : yueOHO-MeToguueckoe rocobue. Y. 2. MUHMMAa/LHO HEOOXOAUMBIH
ypoBenb / O. C. KoctpomuHa, O. A. Ky3enkos ; HHI'Y um. H. U. JlobaueBckoro. - Hwknuii HoBropog :
N3p-Bo HHI'Y, 2021. - 23 c. - TeKCT : 371eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=793983&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Hukonbckuii C. M. Kypc marematrueckoro aHanusa / Hukonbsckuii C. M. - 6-e u3sg,., crep. - Mocksa :
OU3MATIJINT, 2001. - 592 c. - PekomeHjoBaHO MUHHCTEPCTBOM 00pa3oBaHus Poccuiickoii @esepariyuu
B KauecTBe yueOHOro 1ocoOusi 71s1 CTYJeHTOB BBICIIUX y4eOHbIX 3aBeJileHUi. - bubsmorp.: foCcTynHa B
KapTouke KHUTH, Ha caiite OBC Jlanb. - Knura u3 komiekiyuu ®U3MATIIUT - MatemaTuka. - ISBN
978-5-9221-0160-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665764&idb=0.

2. @uxtenrosbl] ['. M. Kypc auddepeHijpaibHOT0 U UHTerpaabHOro ucurcienus. B 3-x Tt. Tom 1 :
yueOHUK /15 By30B / duxTenrosnsl] I'. M. - 17-e u3g., crep. - Cankr-IletepOypr : Jlanb, 2023. - 608 c. -
Kuura u3 konnekiuu Jlans - MaTtemaTuka. - ISBN 978-5-507-45809-7.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=859125&idb=0.

3. @uxrenronsl] I'. M. Kypc auddepeHiLianbHOr0 ¥ MHTErpaibHOTO ucuncienus. B 3-x T1. Tom 2 :
yueOHUK 17151 By30B / @uxtenrosnsl] I'. M. - 17-e u3g., ctep. - Cankr-IletepOypr : Jlans, 2023. - 800 c. -



Knura u3 komiekuyu Jlans - Matematuka. - ISBN 978-5-507-47277-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=883765&idb=0.

4. @uxtenrosibll I'. M. Kypc auddepeHijpanbHOro ¥ UHTerpaabHoro ucurcienus B 3-x t1. Towm 3 :
yueOHUK A/is By30B / duxTeHrosnsl] I'. M. - 14-e u3g., crep. - Cankt-IletepOypr : Jlanb, 2023. - 656 c. -
Bubmuorp.: focTyIiHa B KapToukKe KHUTH, Ha caiite DBC Jlanb. - Kaura u3 Kouiekuyu JIaHb -
Maremaruka. - ISBN 978-5-507-47239-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=876886&idb=0.

5. Ilpegen. HenpepriBHOCTh. Juddepentmpyemocts. T. 1. [Ipesen. HerpepbIBHOCTE.
Iuddepentmpyemocts : yuebHMK: 3-x ToMax / Kyapsieues JI. 1., Kyracos A. [., Yexsios B. U.,
[Tabynun M. U. Kyapsisues JI.[. - 2-e u3g., iepepab. u gom. - Mockea : @U3MATIINUT, 2010. - 496 c. -
Bubmmorp.: focTynHa B KapTouke KHUTH, Ha caiite OBC Jlaub. - Knura u3 konnekuynu PU3MATIINUT -
Marematuka. - ISBN 978-5-9221-0306-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=665749&idb=0.

6. Nuterpansl. Pagel. T. 2. MHrerpansl. Paasl / Kygpasues JI. 1., Kyracos A. /1., Yexnos B. U.,
[Iabynun M. U. - 2-e uzg., nepepab. u gor. - Mocksa : ®UUIBMATJINT, 2021. - 504 c. - bubmuorp.:
JIOCTYTIHA B KapTouke KHUTH, Ha cariTe DBC Jlaub. - Kuura us komiekiuu @U3MATIIUT - Martemaruka.
- ISBN 978-5-9221-0307-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=781683&idb=0.

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. -
Mockga : ®UUI3SMATJINT, 2003. - 472 c. - Bubauorp.: JOoCTyMHa B KapTOUKe KHUTH, Ha caiite OBC JlaHb.
- Knura u3 kosekuuu @PUIMATIIUT - Marematuka. - ISBN 5-9221-0308-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665744&idb=0.

[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.

Peniensent(r1): Ky3enkoB Oner AHaTonbeBUY, KaHAUAAT (U3UKO-MaTeMaTUUeCKUX HayK.



3aBepyromumii Kadenpoii: Kanuaun Anekceli BsuecsiaBoBuu, OKTOp (GH3UKO-MaTeMaTUUeCKHX HayK.

ITporpamma o/j00peHa Ha 3aceflaHUM MeTOIUUeCKOM Komuccuu ot 25.06.2025, potokon Ne [TpoTokosn
Nell.
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