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IHosicHuTe IbHAS 3aNIMCKA
BerynurtenpHble UCHOBITaHHS 1O MAaTeMaTUKE Uil IMOCTYHAOIMX Ha
oOydyeHre 1O 00pa3oBaTEIbHBIM MPOTPaMMaM  BBICIIETO OOpa3oBaHUS -
nporpammam OakanaBpuara, mnporpammam creunuanuteta B DPI'BOY BO
Kpacnosipckuii 'AY npeactaBisioT coboi sK3aMeH, MPOBOJUMBINA B MUCbMEHHOM
dopme (KOMIBIOTEPHOE TECTUPOBAHHKE).
[Iporpamma  pa3paboTaHa B COOTBETCTBHUM  C benepanbHbIM

rOCyJIapCTBEHHBIM 00Pa30BaTEIILHBIM CTAaHIAPTOM CPEIHETO 00IIeT0 00pa3OBaHMS
(ITpukaz Munoo6puayku Poccuu ot 17.05.2012 Ne 413, pen. ot 12.08.2022).

IIpuMepHbIN NIepeYeHb BONIPOCOB

JeiictBuTe/IbHBIE 4HCHAA. [[eWICTBUS C 4YUCIaMU Pa3HbIX 3HAKOB;
HaUMEHBIIUKA OOIIMN JenauTenp; HauOojbllee oOINee KpaTHOE;  JIECATUYHbIC
IpoOu, AEUCTBUS C NECATUYHBIMU JPOOSMU; OOBIKHOBEHHBIE OpOOM; NEHCTBUS C
OOBIKHOBEHHBIMH JpO0SIMU (BbLACJIEHUE LEJIOW YacTH, CJIOKEHUE, BBIYMTAHUE,
YMHOXEHHE, JeJeHHe ApoOeii); yacTh 4Kciia, HAXO0XK/IEHUE YacTH YMCiia U YUCIIa
II0 €r0 4YacCTH; IOHATHUE IPOLICHTA; HAXOXKIECHHUE MPOLEHTa OT YUCiIa U YUCIIa 10
€ro NPOIEHTY; (OPMYJIbl COKPAIIEHHOTO YMHOKEHUS.

Moayas. [lonstue moayJist, CBOMCTBA MOJTYJIS.

Kopens crenenu N. [lonsATHE KOpHS CTENEHH N; CBOMCTBA KOPHS CTEIIECHU
N; KOpPEHb W3 MPOMU3BEIAECHUSA WU MPOU3BEIACHUE KOPHEW; KOPEHb M3 YAaCTHOTO H
YaCTHOE KOPHEU; KOPEHb W3 CTEIIEHW M CTEIEHb KOpPHSA; KOPEHb CTENEHH M U3
KOpHSI CTENEHU N; KOPEHb W3 IPOU3BEACHUS M YACTHOIO CTEIEHEN; KOPEHb W3
MPOU3BEJCHUSI M YaCTHOIO KOPHEH; Ipyrue KOMOMHAIMM U CBOICTBAa KOpHEU
CTENEHU N; TOXIECTBEHHbIE TPEOOPA30BAHUS UPPALIMOHAIBHBIX BHIPAKEHUIA.

CreneHp ¢ panMoOHAJBHBIM HOKa3atejeM. [loHsATHe cTeneHu cC
palMOHAJIBHBIM [10KA3aTeJIeM; CBOWCTBA CTENEHU C PALMOHAJIBHBIM IIOKA3aTENEM;
IIPOU3BEACHUE CTEIEHEH C PalMOHAJIBHBIM IIOKa3aTeJIeM; Y4acTHOE CTEIEHEH ¢
palMOHAJIBHBIM IIOKa3aTeIeM; CTEIEHb CTEIICHH; CTEIEHb IIPOU3BEIACHUS U
YaCTHOI'O; CPAaBHEHHUE CTENEHEW C pa3jIM4YHbIMM OCHOBAHUSMH; CpPaBHEHUE
PaA3JIMYHBIX CTENEHEN C OJUHAKOBBIMM OCHOBAHMSAMH; IIPOU3BEICHUE U YACTHOE
CTETIEHEeH C OJMHAKOBBIMH OCHOBAaHUSMH; pa3IU4Hble KOMOWHAIMU CBOMICTB
CTENEeHEH; TOKIECTBEHHbIE TPEOOPA30BAHUs CTEIIEHHBIX BHIPAKEHUI.

Jlorapugm. Ilonarue mnorapudma; cBoiicTBa Jnorapudpma: sorapudm
MPOU3BEJEHUS, JIorapu(PM YacTHOTO, Jorapudm creneHu, GopMyibl mepexoaa K
HOBOMY OCHOBAHHIO, OCHOBHOE JIOTapU(MHUYECKOE TOXKACCTBO; KOMOWHAIUU
CBOMCTB JIOrapu(MoB; ACCATUUYHbIE U HATypalbHbIC JOTapU(PMbl; TOXKACCTBEHHBIE
npeoOpa3zoBaHus JOrapu(MUUECKUX BbIPAKECHHI.

OcHoBHbIe TpUroOHOMeTpHuYeckue (pyHkuuM. ['pagycHas um paguaHHas
MEpBI YIJia; Nepexo] OT IpaJlyCHOM K PaJuaHHOU U OT PaJHaHHOW K I'PAaIyCHOM.
[loHATHE CHHYyCa, KOCHHYCA, TaHI'€HCA M KOTAHI€HCA YHCIOBOIO apryMEHTa;
COOTHOUICHHUSI MEXAY TPUTOHOMETPUYECKUMHU (PYHKUMSIMH OJHOTO apryMEHTa;
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO; IPOU3BEIACHHUE TaHIE€HCA U
KOTaHI€HCAa OJHOI0 apryMeHTa; 3aBUCHUMOCTb MEXKIy TAaHI'€HCOM M KOCHHYCOM



OIIHOTO AapryMEHTa; 3aBUCHUMOCTb MEXAY KOTAHTE€HCOM M CHUHYCOM OJHOIO
aprymeHra. [[pyrue COOTHOLIEHHS MEXAYy TPUTOHOMETPHUUYECKMMH (YHKUHSIMU
OJHOro aprymeHTa. P@opMyibl CHOXKEHHUS; (OPMYJbl KpaTHBIX AapryMEHTOB;
dopMyinbl TpuBeACHUS; (OPMYJIBI MOHMKEHUS CTENeHH; (OpPMYJIbl IEepeBojia
npousBeleHuss (YHKIUMH B CyYMMy M pa3HOCTh M PA3HOCTH WM CYMMBI B
IPOU3BENICHUE; BBIPAXKEHUE OCHOBHBIX TPUTOHOMETPUYECKUX (YHKIUH uepe3
TAQHI'€HC TIOJIOBUHHOTO apryMeHTa. OOpaTHble TPUTOHOMETPUYECKUE (PYHKIIMH,
CBOMCTBa, JedcTBUs. TOXIAECTBEHHbIE MMPEOoOpPa30BaHUS TPUTOHOMETPUYECKHUX
BBIPAKEHUMU.

Iporpeccunu. Apudmernueckas nporpeccusi; Gopmyssl 00IIEro 4ieHa U
CYMMBI N TIEPBBIX WIEHOB apU(PMETHUYECKONH TMPOTrpPeccCur; TeoMeTprudecKas
nporpeccusi; ¢GopmyJsibl  OOLIEr0 4Yji€Ha W CyYMMBI N TIEPBBIX YJICHOB
F€OMETPUYECKOM  Tporpeccuy; OECKOHEYHO YyOBIBarolas TI'€OMETpUYecKas
nporpeccus.  TekcToBele  3aJadyd € NPAKTUYECKUM  COJNEpPKAHUEM  Ha
UCII0JIb30BaHUE IIPOTPECCUH.

YpaBHeHUsT M HEPAaBEHCTBA. YPABHEHUS C OJHOM IIEPEMEHHOU
(pauuoHanbHBIE,  APOOHO-pAallMOHANIBHBIE,  HPpPALUOHAIIbHBIC,1I0KA3ATEIbHBIC,
JgorapupMuUecKre, TPUTOHOMETPUUECKHE); PAaBHOCUIBHOCTh ypaBHEHUI. OO1mue
IIPUEMBI PELICHUS YPABHEHUMN: PA3JIOKEHUE HA MHOXKUTEIIN; 3aMEHA IIEPEMEHHOM;
UCIIOJIb30BaHUE CBOMCTB (YHKIMI; HCHOJb30BaHUE TpadukoB. Vcnonb3oBaHue
HECKOJIbKMX MPUEMOB NPHU PEIIEHUWU ypaBHEHUH. PenieHne KOMOWHHUPOBAHHBIX
YPaBHEHUM. YpaBHEHHMs, COJEpKAIME TMEPEMEHHYIO TMOJX 3HAKOM MOMYJIS.
YpaBHEHUS ¢ TapaMETPaMH.

Cucrembl ypaBHeHHH € ABYMsI nepeMeHHbIMH. CHCTEMBI, COAEpKAIIUE
OJTHO WM JBAa WUPPALMOHAIBHBIX YPABHEHUS; CUCTEMBI, COAEpXKAIIHE OJHO WIIH
JBa TPUTOHOMETPUYECKUX YPABHEHUS; CHUCTEMBI, COJEpXKAIIUe OJHO WIM JBa
IIOKA3aTeJIbHBIX ~ YPaBHEHHMs,  CHCTEMBI,  COJIEp)KallMe OJHO WIM  [Ba
Jorapu(pMUUecKuX ypaBHEHUS; MCIIOIb30BaHHE I'PaUKOB MPU PEUICHUH CHUCTEM;
CUCTEMBI,  COJEp)KAIME  ypaBHEHMsI  PasHOro Buja (MppauMOHAJIbHBIE,
TPUTOHOMETPUUECKHE, TOKA3aTEeNbHbIE, JOrapu(MUUIECKHUE); CUCTEMbl YPAaBHEHUI C
[IapaMeTpoOM; CUCTEMBI, COAEPIKALLME OTHO WIX BA PALlMOHAILHBIX YPaBHEHHS.

HepaBencrBa ¢ oaHO#Ml mnepeMeHHO#. PanuoHaibHBIE HEPAaBEHCTBA,
NOKa3aTelIbHbIE HEPABEHCTBA; JIOrapU(PMHUUECKUE HEPaBEHCTBA; HCIOJIb30BaHUE
rpa@uKoB MpHU pELICHUH HEPABEHCTB; HEPABEHCTBA, COJEPKAIUE MEPEMEHHYIO
MIOJ] 3HAKOM MOJYJISI; HEPABEHCTBA C TAPAMETPOM.

Cucrembl HepaBeHCTB. (CuCTEMBbI, COAEp)KAllUE€ OJHO WM JBa
VUPPALMOHAIGHBIX ~ HEPABEHCTBA; CUCTEMBI, COAEp)KAIME OJHO WM [Ba
MOKA3aTEeIbHBIXHEPABEHCTBA;  CUCTEMBI,  COAEpXKallye  OJHO Wi  JIBa
Jorapu(MUUECKUX HEPABEHCTBA; UCIIOIb30BaHUE TPA(PUKOB MPU PEIICHUN 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: QyHKINU:
TPUTOHOMETPHUECKOI; MOKa3aTeabHOM; Jorapupmudeckoil. MHOXKECTBO 3HAUCHHI
GbyHKIIH: TPUTOHOMETPUYECKOM; IIOKa3aTENbHOM; norapupMUIECKOH.



HenpepsiBHocTh  QyHkuuu. [lepuoanmyHocts (yHKIUHU: CHHyCa; KOCHHYCA;
TaHreHca;  KoraHreHca.UetHocts  (HedueTHocTh)  ¢yHKuuMU.  Bospacranue
(yObIBaHmMeE) GbyHKIUU: TPUTOHOMETPHUYECKOM; MOKa3aTeIbHOM;
Jorapu@muueckon. JkcTpeMyMbl (PyHKIMH; HanbOoJbIIee (HaUMEHbIIIEE) 3HAUCHUE
byHKINH: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM; JorapuPpMUIECKOH.
OrpaHMYeHHOCTh (GYHKIUU: TPUTOHOMETPUUECKOM; MOKa3aTeIbHOM;
agorapupmuyeckoil. CoxpaHeHue  3HaKa  (PYHKIUU:  TPUTOHOMETPUUYECKOM;
noka3aTeNbHOM; JorapudmMuieckoi.CBa3p MEXIy CBOMCTBaMU (QYHKIIUU U €€
rpaduxom: oOnacTh ompeneiaeHus (QYHKIUHA; MHOKECTBO 3HAUCHHH (PYHKIIUH,
HEMPEPBHIBHOCTh (YHKIMM;, MEPUOAMYHOCTD (PYHKIMU; YETHOCTH (HEYETHOCTD)
¢bynkuu; Bo3pactanue (yObiBaHHE) PYHKIIMUA SKCTPEMYMBbI (DYHKIMH;HauOObIIee
(HanMeHblIee) 3HaueHue GyHKIMU; OTPAHUYEHHOCTh (DYHKIIMHU; COXpAaHEHUE 3HaKa
GyHKkuMM;  3HaYeHUs  (QYHKUMWA:  TPUTOHOMETPUYECKOW;  IMOKA3aTeNIbHOM;
Jorapu(pMUIYECKOM; CBONCTBA CIOKHBIX (DYHKIIUH.

IIpousBognass ¢QyHkumu. [eoMerpuuecknii CMBICI MPOU3BOJHOU
(HaxoXJeHHE YTIIOBOro Kod((ULHMEHTa KacaTeJbHOM, TaHreHca yrja HakKJIOHA
KacaTelbHOM); T€OMETPHYCCKUN CMBICT TPOU3BOTHON (HAXOXKICHHE 3HAYCHUSI
IPOU3BOAHOM MO rpaduKy QYyHKIUH); PUINUECKUI CMBICI IPOU3BOIHOM; TalOIuIa
IPOU3BOJHBIX: TPUTOHOMETpUYECKHE (YHKUUHM, TOKa3aTelbHas  (QYHKIMS,
Jorapumuueckas QyHKIMS; TPOU3BOAHAST CYMMBbI ABYX (DYHKUHMIN; MPOU3BOIHAS
NpoW3BeNeHUsT JABYX (YHKIMIA; TPOM3BOJHAS YACTHOTO JBYX (QYHKIHI;
npousBoAHas ¢yHkumu Buna Y=f(ax+b;) npousBomHAas CIIOXKHBIX QYHKIUI.
HccnenoBanre QyHKIHMI ¢ MOMOUIBIO MPOU3BOAHON: HAX0XKICHUE TPOMEKYTKOB
MOHOTOHHOCTH (QHAJIMTHYECKH); HAXOXKACHUE MPOMEKYTKOB MOHOTOHHOCTH (IO
rpaduKy TPOM3BOJHON); HAXOXKJIEHUE HIKCTPEMYMOB (DYHKIMU (AaHATUTUYECKH);
HaXOXKIEHUE TOYEK HSKCTpeMyMOB (GYyHKIMU (IO TpapuKy MNpPOU3BOIHON);
HAXO0X/JICHHE HauWOOJBIIEr0 M HAUMEHBIIEro 3HAUYeHUN (QYHKUUU; HAXOXKICHHE
TOUYEK, B KOTOPBIX (PYHKIIMSI TOCTUTaeT HauOOJIbILIEr0 NI HAUMEHBIIETO 3HAUEHUS
(mo rpaduxy mpousBogHoi). Iloctpoenne rpadukoB ¢yHkuuid. Permenue
TEKCTOBBIX 3aJjad Ha HaXOXJEHHE HauOOJbIIEr0 M HAaWMEHbBIIEro 3HA4eHUU
byHKIMH.

PemieHne TeKCTOBBIX 3aJad4. 3aJaud Ha JABW)KCHME; 3a7jaud Ha paloTy;
3aJjaud Ha CJIOXHBIC MPOLIEHTHI; 33Ja4d Ha JNECATUYHYIO (OpMY 3alUCH 4HUCIIa;
3aJlayd Ha KOHUEHTPALUIO CMECH U CIUIABBI.

I'eomerpuyeckue ¢urypslt u ux cBoicrBa. MH3mepenue
reoMeTpuYecKux BeJU4UH. [Ipu3Haku paBeHCTBa M MOAOOHUS TPEYrOJBHHUKOB,
pelieHue  TPEeYroJibHUKOB  (CymMmMa  yrjoB  TpEYyrojbHUKa; HEPaBEHCTBO
TpeyrojpHuka; teopema I[ludaropa; Teopema CHHYCOB M Teopema KOCHHYCOB);
IJIOLAAL TPEYTroJbHUKA. MHOTOYTOJBHUKHU: MapajjesiorpaMM, €ro BHJBI,
nJIoIIaAp napajjiesorpaMma; Tpamneius, CpeIHsis JUHUsS Tpaneluu, MiIomaib
Tpameuuu; MpaBUIIbHbIE MHOTOYToJbHUKU. OKpY)XHOCTb: KacaTelpHas K
OKPY)KHOCTH M €€ CBOMCTBA, LUCHTPAJIbHBbI W BIOUCAHHBIA YIJIbI, JUIMHA
OKPYXHOCTH, IUIOIIAAb Kpyra; OKPYXHOCTb, OMHCAHHAs OKOJIO TPEYroJbHHKA;
OKPY>KHOCTb, BIIMCAaHHAsl B TPEYroJIbHUK.PaBHBIE BEKTOPHI; KOOPAMHATHI BEKTOPA;
CIIOKEHUE BEKTOPOB; YMHOXKEHHE BEKTOpAa HAa YHUCIIO; YroJl MEXAY BEKTOpaMmu;



CKaJISIpHOE MPOU3BEACHUE BEKTOPOB. MHOTOTpaHHHUKU: MPU3Ma, CEYEHUE TMPU3MBI
MJIOCKOCTBIO, IUIONIAJ b OOKOBOM W TOJHOM MOBEPXHOCTEH MPHU3MBI, 00BEM
MPU3MBL;IUPAMHUJIA, CEYCHUE NUPaMUbl IUIOCKOCTBbIO, YCEUYEHHas MHUpPaMHJa,
Iomaasr OOKOBOM M TOJHOW MOBEPXHOCTEH NUPaMUIbl, O0BEM MUPaAMUIBI.
[IpaBuIIbHBIE MHOTOTPAHHUKH, CEUEHUE MHOTOIPAHHUKOB IJIOCKOCTBIO, ILIOMIAb
OOKOBOM M TOJHON MOBEPXHOCTEH. YTOJI MEXKIYy MPSIMON U TUIOCKOCTBIO; YIOJI
MEXIY IUIOCKOCTSMH; YTOJ MEXKAY CKPEHIMBAIOIIMMHUCS NPSMBIMU; PACCTOSHHE
MEXIY CKPEUIMBAIONIMMUCS MPSIMBIMU; PACCTOSIHUE OT TOYKHM 10 mpsiMou. Teina
BpallCHUSA: NPSIMOM KPYrOBOM LWIMHAP, CEYECHHE LWIWHApPA IIOCKOCTHIO,
MJI0MIaah OOKOBOW W TIOJTHOW TOBEPXHOCTCH IHWIWHIpA, OOBEM IUIUHIPA;
IpsIMOl KPYrOBOW KOHYC, CEUYEHHME IUIOCKOCTBIO, YCEUEHHBId KOHYC, IJIOIIAb
OOKOBOM M TOJIHOM MOBEPXHOCTEW KOHyca, o0beM KOHyca; map u cdepa,
IJIONIAb MOBEPXHOCTH, o0O0beM miapa. KomOuHanmuu Teia: KOMOWHAIUU
MHOTOTPAaHHUKOB; KOMOWHAIIMU TEJ BpalleHUsS; KOMOMHAIIMM MHOTOTPAHHUKOB U
TE€J BpaILCHHUSI.

PexoMenayemasi jiureparypa:

1.Boironckuit M.Sl. CrnpaBo4HMK IO 3JIEMEHTapHOM MaremaTtuke/ -M.,
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nocTynammux B By3/ -Kpacnospck, 2014 — 26 c.

3.EI'D 3300 3amau ¢ orBeTtamu no Maremartuke. [IpoduiibHbIN ypOBEHb.
[Tox penakuuei U.B. Amenko/ -M., 2016 — 543 c.

4.YMK «Maremaruka. IlogroroBka xk EI'D» nonx pen. @.®. JlbiceHko,
C.IO. KynabyxoBa/ PoctoB Ha [lony, 2016
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