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HosicuuTeIbHAA 3aNIMCKA

BerynurtenbHOe HCOBITAHME MO MATeMaTUKE I MOCTYMAKOMIUX HA
oOydyeHre 10 oOpa3oBaTeIbHBIM MpOTpaMMaM BBICHIETO OOpa3oBaHuA —
nporpammam OakaiaBpuarta, mnporpamMmmam crnenuaiutera B OI'BOY BO
Kpacnosipckuit 'AY mnpeacrtaBisioT coOod dK3aMeH, MPOBOAUMBIN B (dopme
0JIAaHKOBOT'O MJIM KOMITBIOTEPHOT'O TECTUPOBAHUSI.

[Iporpamma  pa3paboTaHa B COOTBETCTBHH  C  (pemepaibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEAHETO 00IIEero 0Opa3oBaHUs
(ITpuxa3 Munob6pHayku Poccuu ot 17.05.2012 Ne 413, pen. ot 12.02.2025).

IIpuMepHBIN NIepeYeHb BONIPOCOB

JeiicTBuTe/IbHBIE 4HCaAA. [[eWCTBUS C 4YuCIIaMd pPa3HbIX 3HAKOB;
HAaUMEHBIIUNA OOIIMN JenauTenh; HauOojbllee oOOIIee KpaTHOE;  JIECATUYHbIC
IpoOu, NEUCTBUS C JIECATUYHBIMU JIPOOSIMU; OOBIKHOBEHHBIE APOOH; NEHCTBUS C
OOBIKHOBEHHBIMHU [JpO0SIMU (BbLAEJICHUE LEJIOW YacTH, CIOKEHUE, BBIYMTAHUE,
YMHOXEHHE, JeJIeHUe ApoOeit); YyacTh 4Mcia, HAXO0XKIECHUE YacTH YMCciia U Yuclia
II0 €r0 YacCTH; IOHATHUE INPOLEHTA; HAXOXKICHHUE NPOLEHTAa OT YUCia U Yucia I0
€ro MPOIEHTY; (OPMYJIbl COKPAILIEHHOTO YMHOKEHUS.

MogayJib. [lorsiTne MOy, CBOMCTBA MOYJISL.

Kopens crenenu N. [lonsATHEe KOpHS CTENEHH N; CBOMCTBA KOPHS CTEIECHU
N; KOpPEHb M3 MPOMU3BEACHUSA WU MPOU3BEIACHUE KOPHEW; KOPEHb M3 YAaCTHOTO H
YaCTHOE KOPHEU; KOPEHb W3 CTEIIEHW M CTEIEHb KOpPHSA; KOPEHb CTENEHH M U3
KOpHSI CTENEHM N; KOPEHb W3 IPOU3BEACHUS M YAaCTHOIO CTEIEHEN; KOPEHb W3
MPOU3BEJEHUSI M YacCTHOTO KOpHEH; JIpyrue KOMOMHAIIMM W CBOWMCTBAa KOpHEH
CTEIEeHHU N; TOXIECTBEHHBIE TPE00Pa30BaHNS HPPALMOHAIBHBIX BBIPAKEHHH.

CreneHp ¢ panMOHAJBHBIM HOKa3atejeM. [loHsATHe cTeneHu cC
palMOHAJIBHBIM [10KA3aTeNIeM; CBOWCTBA CTENEHU C PALMOHAIBHBIM II0KA3aTENEM;
IIPOU3BEACHUE CTENEHEH C PAlMOHAJIBHBIM II0KA3aTEJIeM; YacCTHOE CTEIEHEH ¢
palMOHAJIBHBIM IIOKa3aTeleM; CTEIEHb CTEIEHH; CTEIEHb IIPOU3BEIACHUS U
YaCTHOI'O; CpPAaBHEHHUE CTENEHEW C pa3jIM4YHbIMM OCHOBAaHUSMH; CpPaBHEHUE
PA3JIMYHBIX CTEIEHEN C OJWHAKOBBIMM OCHOBAHMSAMH; IIPOU3BEIECHUE M YAaCTHOE
CTeNEeHEl ¢ OJMHAKOBBIMHM OCHOBAHUSIMHU; pa3MYHble KOMOWHAIMU CBOWCTB
CTEeNEeHEH; TOKIECTBEHHbIE TPEOOPA30BAHUS CTEIIEHHBIX BHIPAKEHUI.

Jlorapupm. Ilonarue norapudma; cBoiicTBa Jnorapudma: sorapudm
MPOU3BEJEHUS, JIorapu(PM YacTHOTO, Jorapudm creneHu, GopMyibl nepexona K
HOBOMY OCHOBaHHMIO, OCHOBHOE JIOrapu(pMHUYECKOe TOXKJACCTBO; KOMOWHAIUU
CBOMCTB JIOrapu(MoB; ACCATUUYHbIE U HATypalbHbIE JOTapU(PMbI; TOXKACCTBEHHBIE
npeoOpa3oBaHus JOTapUHMUUECKUX BBIPAKCHHIM.

OcHoBHbIe TpUroOHOMeTpHuYeckue (pyHkuuM. ['pagycHas um paguaHHas
MEpBI YIJja; Mepexo] OT I'PajyCHOM K PaJWaHHOM U OT PaJMaHHOW K TPAaILyCHOM.
[loHATHE CHHYyCa, KOCHHYCA, TAaHI'€HCA M KOTAHI€HCAa YHCIOBOIO apryMEHTa;
COOTHOUICHHSI MEXAY TPUTOHOMETPUYECKUMH (PYHKUMSIMH OJHOTO apryMEHTa;
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO; IPOU3BEIACHHUE TaHIE€HCA U



KOTAaHI'€HCAa OJHOI0 apryMEHTa; 3aBUCUMOCTb MEXIy TAHI'€HCOM M KOCHHYCOM
OIHOTO AapryMEHTa; 3aBUCHMOCTb MEXAY KOTAHT€HCOM M CHHYCOM OJIHOTO
aprymeHTa. [[pyrue COOTHOIIEHUS MEXAY TPUTOHOMETPUUYECKUMH (DYHKIUSIMU
onHoro aprymenta. ®opmyinbl cioxeHus; (GOpMyJibl KpaTHBIX apryMEHTOB;
dbopmynbsl npuBeneHUs; GOpMyIbl TOHIKEHMS CTeleHu; (opMylibl IepeBoa
npousBefeHUsT (QyHKIMI B CymMMy M pa3sHOCTb M Pa3HOCTH WU CYMMBbI B
MPOU3BEJICHUE; BBIPAKEHUE OCHOBHBIX TPUTOHOMETPUYECKUX (GYHKUIHUNA dYepe3
TAQHT€HC TOJOBHUHHOTO apryMeHTa. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIHH,
CBOMCTBa, JeHCTBUS. TOXAECTBEHHbIE NPEOOpPA3OBaHUS TPUTOHOMETPHUECKUX
BBIPAKEHUMU.

Iporpeccuu. Apudmernueckas nporpeccusi; Gopmyssl 00IIEro 4ieHa U
CyMMBI N TIEPBBIX YJIEHOB apU(PMETHUYECKON MpPOrpeccuu; reoMeTpuyecKas
nporpeccusi; ¢GopmyJsibl  OOILIEr0o 4Yje€Ha W CyYMMbl N TEPBBIX YJICHOB
reOMETPUYECKON  mporpeccur; OECKOHEYHO YObIBaroIlas TIeoMeTpUyecKas
nporpeccus.  TekcToBble  3aJadyd € NPAKTHUYECKUM  COJIEpPKAHUEM  Ha
UCII0JIb30BaHUE IIPOTPECCUH.

YpaBHeHUsT M HEPAaBEHCTBA. YPABHEHUS C OJHOM IIEPEMEHHOU
(pauuoHanbHBIE,  APOOHO-pAllMOHANIBHBIE,  HPpPALKUOHAIIbHBIC,10KA3aTEIbHbIC,
Jgorapu(pMuyUecKre, TPUTOHOMETPUUECKHE); PAaBHOCUIBHOCTh ypaBHEHHI. OO1mue
IIPUEMBI PELICHUS YPABHEHUN: PA3JIOKEHUE HA MHOXKUTEIIN; 3aMEHA IIEPEMEHHOM;
UCIIOJIb30BAaHUE CBOMCTB (DYHKUMU; HMCHOJb30BaHHE TpadukoB. Mcnosb3oBaHue
HECKOJIbKMX IMPUEMOB NpPHU PELICHUHM ypaBHEHUH. PemeHne KOMOWHHUPOBAHHBIX
YpPaBHEHU. YpaBHEHHMs, COJEpKAIME TMEPEMEHHYIO TMOJX 3HAKOM MOMYJIS.
YpaBHEHUS ¢ TapaMETPaMH.

Cucrembl ypaBHeHHH € ABYMsl nmepeMeHHbIMH. CHCTEMBI, COAEpKAIIUE
OJTHO WJIM JBAa UPPALMOHAIBHBIX YPABHEHUS; CUCTEMBI, COAEpXKAIIHE OJHO WIIH
JIBa TPUTOHOMETPUYECKUX YPABHEHUS; CHUCTEMBI, COJEpXKAIIUe OJHO WIM JBa
[IOKA3aTeJIbHBIX ~ YPaBHEHHMs;  CHCTEMBI,  COJIEp)KallMe OJHO WIM  [Ba
Jorapu(pMUUecKuX ypaBHEHUS; MCIIOJIb30BaHHE I'Pa(UKOB MPU PEUICHUH CHUCTEM;
CUCTEMBI,  COJEp)KAILME  ypaBHEHMsI  PAasHOro Buja  (MppauUOHAJIbHBIE,
TPUTOHOMETPUUECKHE, TOKA3aTENbHbIE, JOrapu(MUIECKHUE); CUCTEMbl YPAaBHEHUI C
[IapaMeTpOM; CUCTEMBI, COACPIKALLME OHO WIH BA PALMOHAILHBIX YPaBHEHHS.

HepaBencTBa ¢ oaHO#Nl mnepeMeHHO#. PanuoHaibHBIE HEPABEHCTBA,
MOKa3aTelbHbIE HEPABEHCTBA; JOrapu(PMUUECKHEe HEPaBEHCTBA; HCIOJb30BaHUE
rpa@uKoB MpHU pELICHUH HEPABEHCTB; HEPABEHCTBA, COJEPKAIUE MEPEMEHHYIO
MIOJ] 3HAKOM MOJYJISI; HEPABEHCTBA C TAPAMETPOM.

Cucrembl HepaBeHCTB. (CuCTEMBI, COAEp)KAllUE€ OAHO WM JBa
UPPALMOHAIGHBIX ~ HEPABEHCTBA; CUCTEMBI, COAEp)KAIME OJHO WM [Ba
MOKA3aTEeIbHBIXHEPABEHCTBA;  CUCTEMBI,  COZEpXKallye  OJHO  WIM  JIBa
Jorapu(p)MUUecKux HepaBeHCTBA; UCIOIb30BaHUE TPAPUKOB MPHU PEIICHUU CUCTEM;
CUCTEMBI, COZAEpIKaLue HEPAaBEHCTBA PAa3HOro BHJA (MppalMOHAIBHEIE,
noKa3aTelibHble, JIOrapu(MUUECKHE); CHCTEMbl HEPABEHCTB C MapaMeTpoM;
CUCTEMBI, COAEPIKAILME OTHO WIH J1BA PALMOHAIbHBIXHEPABEHCTBA.

YucaoBbie GyHKOuu u ux cBoiicrBa. O6nacTs onpeaeneHus: QyHKIINU:
TPUTOHOMETPHUECKOI; MOKa3aTeabHOM; Jorapupmudeckoil. MHOXKECTBO 3HAUCHHI



byHKIIH: TPUTOHOMETPUYECKOM; IIOKa3aTENbHOM; norapupMUIECKOH.
HenpepoiBHocts  GyHKuuu. [lepuonuyHocth GYHKIMU: CHHYCAa; KOCHUHYCA;
TaHreHca;  KoraHreHca.UetHocts  (HedueTHocTh)  ¢yHKuuMu.  Bospacranue
(yObIBaHmMeE) GbyHKIUU: TPUTOHOMETPHYECKOM; MOKa3aTeIbLHOM;
Jorapu@muueckon. JkcTpeMyMbl (PyHKIMK; HanbOoJbIIee (HaUMEHbIIIEe) 3HAUCHUE
byHKINH: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM; JorapuPpMUIECKOH.
Orpann4eHHOCTb (GYHKIUU: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM;
gorapupmudeckoii.CoxpaneHue  3Haka  (QYHKUMHA:  TPUTOHOMETPHUYECKOIL;
noka3aTenbHOM; JorapudmMuieckoi.CBa3p MEXIy CBOMCTBaMU (QYHKIIUU U €€
rpaduxom: oOnacTh ompeneiaeHus (QYHKIUHA; MHOKECTBO 3HAUCHHUH (PYHKIIUH,
HEMPEPHIBHOCTh (YHKIMM; MEPUOAMYHOCTD (PYHKIMU; YETHOCTH (HEYETHOCTD)
¢GyHkuMu; Bo3pactanue (yObiBaHHE) (PYHKIMH 3KCTPEMYMbI (DYHKIMH;HAUOOIbIIIEE
(HanMeHbIlee) 3HaueHue QYHKIMU; OTPAHUYEHHOCTh (DYHKIIMHU; COXpAHEHUE 3HaKa
GyHKIMKM;  3HauYeHUs ~ QYHKOUM:  TPUTOHOMETPUYECKOH;  IMOKa3aTeIbHOM;
Jorapu(pMUIECKOM; CBONCTBA CIOKHBIX (DYHKIIUH.

IIpousBognass ¢QyHkumu. [eoMerpuuecknii CMBICI MPOU3BOJHOU
(HaxoXJeHUE YTIOBOro Kod((ULMEHTa KacaTeJbHOM, TaHreHca yrja HakKJIOHA
KacaTelbHON); T€OMETPHYCCKUN CMBICT TPOU3BOTHON (HAXOXKICHHE 3HAYCHUSI
IPOU3BOAHOM MO rpaduKy QYyHKIUH); PU3NUECKUI CMBICI IPOU3BOIHOM; TalbiauIa
IPOU3BOJHBIX: TPUTOHOMETpUYECKHE (YHKUUHM, TOKa3aTelibHas (QYHKIMS,
aorapupmMuyeckas (yHKLIHS; TPOU3BOAHAS CYMMBI ABYX (DYHKUMH; MPOU3BOHAS
NpoU3BENEHUST JBYX (DYHKIMI; TPOM3BOAHAS YAaCTHOTO JABYX (DYyHKIIMIA;
npousBoaHas ¢yHkuuu Buna Y=f(ax+b;) npousBomHAas CIIOXKHBIX QYHKIIUI.
HccnenoBanre QyHKIHMI ¢ MOMOUIBIO MPOU3BOJIHON:HAX0XKICHUE MTPOMEKYTKOB
MOHOTOHHOCTH (QHAJIMTHYECKH); HAXOXKACHUE MPOMEKYTKOB MOHOTOHHOCTH (IO
rpaduKy TPOM3BOJHON); HAXOXKJIEHUE HKCTPEMYMOB (DYHKIMU (AHATUTUYECKH);
HAaXOXKJCHUE TOYEK OKCTpeMyMOB (GyHKIMU (10 TpapuKy MPOU3BOIHON);
HaXO0X/ICHHE HaumOOJBIIEr0 M HAMMEHbIIEro 3HaueHUW (YHKLIHUU; HAXOXKICHHE
TOUYEK, B KOTOPBIX (PYHKIIMSI TOCTUTAET HAaUOOJIbILIEr0 NI HAUMEHBIIETO 3HAUYEHUS
(mo rpaduxy mpousBogHoi). Iloctpoenne rpadukoB ¢yHkuuid. Permenue
TEKCTOBBIX 3aJjad Ha HaXOXJEHHE HauOOJBIIEr0 M HAaWMEHbIIEro 3HAYeHUU
byHKIMH.

PemieHne TeKCTOBBIX 3aJa4. 3a7aud Ha JABW)KCHUE; 3a7jaud Ha paloTy;
3aJlayd Ha CJIOKHBIE MPOLEHTHI; 33a/layd Ha JCCATUUYHYIO (OpMY 3alUCU YHCIA;
3aJlayu Ha KOHUEHTPALUIO CMECH U CIUIABBI.

I'eomerpuyeckue ¢urypsl u ux cBoicrBa. MH3mepenue
reoMeTpu4yeckux BeJu4uH. [Ipu3Haku paBeHCTBa U MOAOOUSI TPEYTOIbHUKOB;
pelieHue  TPEeYroJibHUKOB  (CymMmMa  YrjoB  TpPEYroJIbHHKA; HEPaBEHCTBO
TpeyrojpHuka; teopema I[ludaropa; Teopema CHHYCOB M TeopemMa KOCHHYCOB);
IJIONIAJlb TPEyrojiibHUKa. MHOTOYTOJIbHUKH: TapajjeaorpaMM, €ro BHJHI,
JI0IIaAb NapajjieiorpaMma; Tpamneius, CpeIHsis JUHUS Tpaneluu, Miomaib
Tpameuuu; MpaBUIIbHbIE MHOTOYTrOJbHUKU. OKpYXHOCTb: KacaTelbHas K
OKPY>)KHOCTH M €€ CBOMCTBA, LUCHTPAJIbHBbI W BOUCAHHBIA YIJIbI, JUIMHA
OKPY)KHOCTH, IUIOUIaJb KpPYra; OKpPYXHOCTb, OINHCAaHHAs OKOJIO TPEYrOJIbHHUKA;
OKPYHOCTb, BIMCaHHasl B TPEYIrOJbHUK.PaBHbIE BEKTOPBI; KOOPAMHATHI BEKTOPA;



CJIO)KEHME BEKTOPOB; YMHOKEHHME BEKTOpa HA YMCIIO; YOl MEXAY BEKTOPAMM;
CKAJISIPHOE MPOU3BEICHUE BEKTOPOB. MHOTOIrpaHHUKHU: IPU3Ma, CEYEHUE TTPU3MBI
MJIOCKOCTHIO, IUIONIAb OOKOBOM W TOJHOM MOBEPXHOCTEH MPHU3MBI, 00BEM
MPU3MBL;IUPAMUJIA, CEUYCHUE NUPaMUbl IUIOCKOCTBIO, YCEUYEHHas IHUpaMHJa,
Iomaasr OOKOBOM M TOJHOW MOBEPXHOCTEW NUpaMUIbl, O0bEM MUPaMUIBI.
[IpaBrIbHBIE MHOTOTPAHHUKH, CEUEHUE MHOTOIPAHHUKOB IJIOCKOCTBIO, ILIOMIAb
OOKOBOM M TOJHON MOBEPXHOCTEH. YTOJI MEXKIYy MPSIMOM MU IJIOCKOCTHIO; YIoJI
MEXAY IUIOCKOCTSIMU; YTOJ MEXIY CKPEIIMBAIOIIMMUCA MPSMBIMHU; PACCTOSHUE
MEXIY CKPELIMBAIOIMMHUCA MPSAMBIMU; PACCTOSIHUE OT TOYKU 10 IpsiMoil. Tema
BpalllCHUS: NPSIMOM KPYrOBOM LWIMHAP, CEYECHHE NLWIWHApPA IIOCKOCTHIO,
IJI0IIaah OOKOBOW W TIOJTHOW TMOBEPXHOCTEH IMIIMHIAPA, O0OBEM IHIWHIPA;
PSAMOM KPYrOBOM KOHYC, CEYEHHE IUIOCKOCTHIO, YCEUYECHHBIM KOHYC, IUIOIIAJb
OOKOBOM M TIOJIHOM MOBEPXHOCTEW KOHYyca, Oo0bEeM KOHyca; map u cdepa,
IJIOMIA b TOBEPXHOCTH, 00BbeM mapa. KomOuHamuu Ten: KoMOWHAIIUU
MHOTOTPAaHHUKOB; KOMOWHAIIMU TEJ BpaICHUsS; KOMOMHAIIMU MHOTOTPAaHHUKOB U
TE€J BpaILCHHUSI.
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