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HOACHUTEJIBHASA 3AIIMCKA

PaGowass mporpamma 1o yueOHOMY Kypcy «Anredpa W Hayana
MaTeMaTHYECKOr0 aHajin3a» CpeaHero oOluiero oOpa3oBaHUs Ha YIIyOJEHHOM
YpOBHE cocTaBlieHa Ha ocHOBe TpeOoBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMBbl CPEAHET0 O0IIero 00pa3oBaHusl, MPEACTaBICHHBIX
B (eJepalbHOM TOCYJAPCTBEHHOM CTaHJapTe cpeaHero oodmiero oOpa3oBaHUs
(ITpuka3z MununctepctBa npocsemenuss Poccuiickoit @enepauun ot 12.08.2022
Ne732  "O BHeceHmn wu3MeHEHUW B  (denepaibHBIA  TOCYAapCTBEHHBIN
oOpa30oBaTeIbHBIA CTAaHAAPT CPEAHETO O0OIero o0pa3oBaHUs, yTBEPXKICHHBIN
[Tpuka3zom MunucrepcTBa odopazoBanus U Hayku Poccuiickoit @enepanuu ot 17
Mast 2012 1. Ne 413"), denepanbHoii 00pa3oBaTeIbHON MPOTPaMMbl CPEIHETO
oO1iero oOpa3oBaHMsl, YTBEPKJICHHOW MpUKa3oM MUHHCTEpCTBA MPOCBEIICHUS
Poccuiickoit ®denepannu, OOIl COO u ydebnoro miana ['BOY rumHazuu
r.CeI3paHy, a Takke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCIIUTAHUS U COIIMATM3AIIMHN 00yUaroImnXcs,
MpeACTaBIEHHBIX B paboueil mnporpamme Bocnutanus ['bOY rumHazuu
r.CpI3paHu.

OBIIASA XAPAKTEPUCTUKA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A». HEJIM U3YYEHUSA YYEBHOI'O KYPCA.

VYueOHbI Kypc «AnreOpa W Hadajla MaTEeMaTHYECKOTO aHAIM3a» SIBIISICTCS
OJIHUM M3 Haubojiee 3HAYMMBIX B IMPOrpaMMe CpeaHero oOIero odpa3oBaHus,
MMOCKOJIbKY, C OJIHOM CTOpPOHBI, OH 00ecHeYrMBaeT MHCTPYMEHTaIbHYIO0 0a3y yis
W3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTrOd CTOPOHBI, (OPMHUPYET
JIOTHYECKOE M a0CTPaKTHOE MBIIIICHHE OOyJalomMXcs Ha yPOBHE, HEOOXOIUMOM
JUIS OCBOCHUST MH(POPMATHKHU, 0OIIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca oOydaromuecsi OBJIaJEBarOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMyIupyeT CBOHU
JTOCTHXKCHHUS B MaTEMaTHIECKOM opme.

VY4eOHbIN Kypc anreOpbl U HaYaJl MATEMAaTHYECKOTO aHaJIM3a 3aKJIaJlbIBacT
OCHOBY [IJIsl YCHEIIHOTO OBJQJACHUS 3aKOHAMHU (PU3UKH, XUMUHU, OHOJOTHH,
MMOHUMAaHUSI OCHOBHBIX TCHIICHIIUNA Pa3BUTHUS SKOHOMUKH U OOIECTBEHHON JKU3HH,
MTO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSAX, YBEPEHHO HCIMOJIb30BaTh WX I JaJIbHEHIEro oOpa3oBaHUS U B
MMOBCEHEBHOM KM3HU. B TO ke BpeMs OBJIaJiecHHe aOCTPAKTHBIMH M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMH alTeOpbl W MaTeMaTHYeCKOTO aHalIu3a pa3BHUBACT



yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBaTh
YTBEPKJIEHUS C TOMOIIBI0 UHAYKIIMU M PACCYXKJaTh JEIYKTUBHO, MCIOJb30BaTh
00001lIeHHEe ¥ KOHKPETH3allMl0, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone m3yuenus ydeObHOTO Kypca «Anrebpa u Havalla MaTeMaTH4eCKOTO
aHanu3a» OOydYarolIuecs MOJTy4YaloT HOBBIA OMBIT PEIICHUs NPUKIAJHBIX 3a]ad,
CaMOCTOATEIBLHOTO MOCTPOEHUSI MAaTEMATUYECKUX MOJIEIEH peabHbIX CUTYalluil,
UMHTEpIpETAlluk  TMOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMeEpamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATHYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblll Kypc 00JafaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpBIM peanu3yeTcsi Kak uepe3 YuyeOHbI Marepualn, CrnocoOCTBYHOUIUN
(GbOopMUPOBAaHHIO HAYYHOI'O MHMPOBO33PEHMsI, TaK U dYepe3 crneuuduxky ydeOHOi
NEeSTENbHOCTH, TpeOyromeld MpOAOHKUTENIbHON  KOHIEHTpAIlM  BHUMAaHUS,
CaMOCTOATEIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHuss aiareOpe M HadajlaM MaTeMaTHYeCKOTO
aHaJIK3a JISKUT JAeSTEIbHOCTHBIN MPUHIIUIT 00yYEHUSI.

B crpykType yueOHOro kypca «Ainrebpa M Hauyajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJEHBI CIEAYIOLIUE COACPKATENbHO-METOANYECKUE TUHUM: «YHucna
U BBIUKCICHUS», « DYHKIIMU U rpaduku», «YpaBHEHUs U HEpaBeHCTBa», «Hauama
MaTEMaTUYEeCKOTO  aHainm3a», «MHokecTBa U Joruka». Bce ocHOBHBIE
COJIEPKATEeNIbHO-METOIUYECKUE JIMHUU M3YYalOTCS Ha MPOTSKEHUU JABYX JIET
o0y4yeHHs Ha YPOBHE CpeIHEero oOluiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JpyT Opyra U MOCTENEHHO HACHIIASCh HOBBHIMU TEMaMU W paszfenamu. JlaHHbIN
y4eOHBIM Kypc SBJISIETCS WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHAET B cebe
collep)KaHMEe HECKOJbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, Takux Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHalIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
ngoruka u apyrue. Ilo mepe Toro kak oOyuaromiuecs OBIaJeBalOT BcE Oolee
MIMPOKUM MaTEMaTUYECKUM alllapaToM, y HUX MOCIeA0BaTeIbHO (GOPMUPYETCS U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIElb peajJbHOM
CUTYallMH, IPUMEHATh 3HAHUS, NOJyYEHHbIE TPU U3YYEHHH YYEOHOro Kypca, i
PEIIeHHS] CaMOCTOSTENHHO CHOPMYITUPOBAHHOM MAaTEMaTUYECKON 3a7auM, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepkarenbHO-MeTOAUYECKass JMHUA «Yuclia U BBIYHMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BAHMS JAEHCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpennero oOriero
oOpa3zoBaHus 0co0O€ BHUMaHuUE yHeinsieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHAJIBHBIX BBIYMCICHUM, BKIIOYAIOMIUX B Ce0s MCIOJb30BaHUE Pa3IUUYHBIX



dbopM 3amucu 4YHcia, YMEHUE JAeNaTh MNPUKHUJIKY, BBINOJHATH MNPUOIMKEHHbIE
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIPAXKEHUS, padbOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOIIMMCs MHOXKECTBA HATypaibHBIX, IIEIbIX,
paliOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCSA  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM M3 3TUX MHOXECTB pPacCMaTpHUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3ajaud M OIepaluu: JEJIEHUEe Halelo,
OMEpUPOBAHUE OCTATKAMM Ha MHOXKECTBE ILIEJIbIX YHCENl, OCOOble CBOWCTBA
paIMOHANTBHBIX M HUPPAMOHANBHBIX YMCeN, apu(METHUIECKHE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHUIO Kpyra HCHOJIb3yEMbIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHs IJI PEUICHHs Pa3IMYHBbIX 3a/1ad
dbopMupyeTcsi IpeaCcTaBICHNE O €IUHCTBE MATEMaTUKHU KaK HAyKH U €€ polH B
MOCTPOCHUU MOJIEJeH peallbHOr0 MHUpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHue H
KOHKpETHU3alUsl.

JIuans «YpaBHEHMS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHUU BCETO
o0yyeHHs Ha YpPOBHE CpPEIHEro oOIero oOpa30BaHUS, MOCKOJBKY B KaXJI0M
pazgene IlporpamMmbl MperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydyarol[uecs: OBJAACBAIOT PA3NIMYHBIMU METOJAMU  PEILEHUs
palMiOHANBHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coJepKamux mnapameTpel. [lodydeHHblE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAHUN (YHKIMI C MOMOILBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIIATHBIX
3a71a4 W 3a7a4 Ha HaXOXKJCHHE HAaWOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKITUH.
JlanHas comepkarenbHas JUHUS BKIIOYAET B ce0sl Takke (POPMUPOBAHUE YMEHHI
BBIMOJHATH  pacuéTel 1Mo  (opmyrnaMm, mnpeoOpa3oBaHus  pPaLUOHAIBHBIX,
UppalMOHAIbHBIX M TPUTOHOMETPUUECKHUX BBIPAKEHMH, a TaKXkKe BBIPAKECHUH,
collepKallluX CcTerneHu W Jiorapudmbl. bnaromaps u3ydeHHro airedpanyeckoro
Marepuasa NPOUCXOJUT  JAJbHEWINEe  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTUBHBIX
paccyxaeHul, paboTbl €  CHUMBOJBHBIMU  (opMamu,  NpEACTaBICHUS
3aKOHOMEpPHOCTEl W 3aBUCHMOCTEH B BHJIE PABEHCTB M HEpPABEHCTB. Ajredpa
npemiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI Ml PEUICHHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUHBIX 3aJ]ay, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMM HU  TpaduUKu» TECHO
NEPeyIeTaeTCd ¢ APYTMMH JTUHUSMH Y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMbICJIe 3aa€T MOCIeI0BaTEIbHOCTh U3YUeHUS MaTepuana. M3yueHue cTeneHHou,
NOKa3aTeJIbHOM, Torapu(pMUUECKON U TPUTOHOMETPUUECKUX (DYHKLUH, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (HYHKIIUN IS PELICHUS 3a1ad U3 JAPYTUX y4eOHBIX



MPEJMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAIH30M,
TaKk M C pEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensiercs (GOpMUPOBAHUIO YMEHUS BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3TUYHBIMA BETWYMHAMH, HCCIEIOBATh TOJYyYCHHbIE (PYHKIIUH, CTPOUTH WX
rpaduku. Marepuan 3TOH cofepKaTeNbHON JTMHAN HAIEJeH Ha Pa3BUTHE YMEHUI
U HAaBBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIUYMHAMHU B
paznuyHOi ¢opme: aHATUTHYECKOM, Tpaduyueckoi u ciaoBecHOW. Ero mszyuenue
CIIOCOOCTBYET PAa3BUTHIO AITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenbHasi nuHusa «Hauana mMareMaThyeckoro aHalivzay TMO3BOJISIET
CYIIIECTBEHHO PACHIUPHUTHh KPyT KaK MaTeMaTHYECKHX, TaK W MPHUKIAJHBIX 33]1ad,
JOCTYMHBIX OOYYaIOIMMCS, TaK KaK y HUX MOSIBISETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIUNA, OMPEAeNsATh HMX HauOOJbIINE W HANMEHBIIHNE
3HAUEHHUA, BBIYUCIATH IUIOMIAAU (GUuryp u oObEMBI TEJ, HaXOAUTb CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHas cojep)kareibHas JIMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TOCTPOCHUSI MATEMAaTHUYECKUX MOJIeNIed pealbHBIX CHUTYalluH,
MO3BOJISICT HAXOJUTh HaWJTydlllee pEIICHHEe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHUYECKHX, 3a/jadaX. 3HAKOMCTBO C OCHOBaAaMHU MaTeMaTH4e€CKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-IOTHUYECKOTO U
KPEAaTUBHOI'O MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W MCKyccTBe. OOydarommecs: y3HAIOT O
BBIIAIONINXCA PE3yJIbTaTax, IMOJIYYEHHBIX B XOJ€ pPa3BUTHS MATEMATHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxkaTenbHO-MeTOANYECKas JTUHUS «MHOXECTBA U JIOTUKA» BKIIOYAET B
ce0sl BJIEMEHTHl TEOPUUM MHOXKECTB M MATEMAaTU4YECKOM JIOTHKU. TeopeTHKo-
MHO>KECTBEHHbBIE MPEACTABICHHS POHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTHUKH
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEAUHSIOIIUNA BCE pa3/elibl
MaTeMaTUKH HW €€ MPUIOKEHUM, OHU CBSI3BIBAIOT pa3Hble MAaTeMaTUYECKHUE
JUCIUIUIMHBL ¥ WX TPWIOKEHUS B eauHoe Ienoe. [loaTtomy BakHO JaTh
BO3MOXHOCTh OOYyYaromeMycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOW MaTeMaTHUKH W MCIOJIb30BaTh €ro JUIsl BBIPAKEHHS CBOMX MBICIICH.
JlpyruM  BakKHBIM TPU3HAKOM MAaTEMAaTHKA KaK HAyKd CIEIyeT TMPU3HAThH
CBOMCTBEHHYIO €M CTPOTOCTh OOOCHOBAaHHMM W CIEJOBAHHE OIPEACIEHHBIM
OpaBWwiIaM  TOCTPOEHHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTU4YECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
oOy4Jaronmxcs, N03BOJIIET UM CTPOUTHh CBOM PACCY’KIEHUS Ha OCHOBE JIOTMYECKUX
npaBui, POPMUPYET HABBIKH KPUTHUECKOTO MBIITUICHHS.

B yuyeObHoM kypce «Anrebpa U Hayajga MaTEMaTHYECKOTO aHAIH3a»
MIPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOpPHIC MPU3BAHBI



CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH pealbHBIX
CUTyaIlui, HWCCIEeNOBaHUS O3TUX MOJENEH ¢ TOMOIIBIO ammapara anreOpbl |
MaTEeMaTUYECKOTO aHaju3a, WHTEPHPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/IeIOB MPOTPAMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca MIMPOKO HCIOJIB3YETCs JIsi PEIICHHs MPUKIaAHbIX 3amad. [Ipu
pEIIEHNH  peajbHBIX  TMPAKTUYECKUX  3aJad  OOydarolmIuecss  pa3BUBAIOT
HAOIOIaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIOJB30BaTh  aHAJIOTUIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7ad
OpPraHM3yeTCsl B TPOIeCCe M3YyYeHHUs BCEX TeM Y4eOHOro Kypca «Anrebpa u
Havaja MaTeMaTHYECKOTO aHaJIH3ay.

MECTO YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A» B YYHEBHOM IIJIAHE

Ha wu3ydenune yueOHOro kypca «AjnreOpa ¥ Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hejelno), B 11
kiacce — 136 gacoB (4 4yaca B HEJIEIIO).



1.COAEP KAHUE YUYEBHOI'O IIPEJIMETA «Aaredopa u Havaja
MaTeMaTH4YeCKOro aHAJIu3a. YTIJIy0JeHHbIH YPOBEHb)

10 KITACC

Yucaa v BIYMCICHUSA

Pannonansabie yncia. OOBIKHOBEHHbIE W JECATUYHBIC TPOOH, MPOLEHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. Ilpumenenue apobGell W MPOLEHTOB IS
peleHns PUKIaAHBIX 3a1a49 U3 PA3JIUYHBIX OTPACiIer 3HAHUM U PEAIbHOW JKU3HHU.

JlelictBuTenbHbIE 4YHMCHa. PalnuoHanbHblE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue  omnepaldd C  JEHCTBUTEIBHBIMM  YHCIaMH.  Moayib
JEHCTBUTENBHOIO YKCa U ero cBoicTBa. [IpubnmxEnHble BBIUMCICHUS, TpaBuiIa
OKPYTJICHHUS], IPUKUKA U OLIEHKA PE3YJIbTaTa BIYUCICHHM.

Crenenp ¢ 1nensiM  nokazareneM. buHom Herorona. Hcenosnbs3oBaHue
noaxonsien GopMbl 3aMUCH IEUCTBUTENbHBIX YUCEN JUISl PEIICHUS MPaKTUYECKUX
3a/1a4 U MPEJICTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypajIbHOW CTETICHH U €T0 CBOMCTBA.

CrerneHp C panMOHAIBHBIM II0OKA3aTENEM MW €€ CBOICTBA, CTENEHb C
NEHUCTBUTENBHBIM NTOKA3aTEIEM.

Jlorapupm uymcna. CpoiicTBa norapudma. JlecsiTuuHble U HaTypajbHbIE
Jorapu@Mel.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBIE NPEOOpa3oBaHUs. YPABHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS M ypaBHEHHs-CIEeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIETbIX U APOOHO-PALIMOHATBHBIX YPABHEHUHN U
HEPABEHCTB. MHOroOwIeHsl OT OJHOW NEPEMEHHOW. JleleHne MHOrodseHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowiensl ¢  LEIbIMU
koaddunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppanmonansHbie YpaBHEHMUS. OcHOBHBIE METOBI pemeHns
VppalyoOHaIbHbIX YPAaBHECHUM.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHBIX

YpPaBHEHHUM.

[Ipeobpa3zoBanue BbIpaKEeHH, COIEPKALTNX JOTapru(MBbI.

Jlorapupmuueckue yYpaBHEHHUS. OcHOBHbIE METO/IbI peleHus
Jgorapu(pMUUECKUX YPAaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPaBHEHUM.



Pemenne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BHIYUCIIEHHE €r0 3HAY€HUs, NPUMEHEHHE OMNPEIEIUTENs ISl PEeIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3a/ad C IMOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccinemoBaHue NOCTPOECHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHMe ypaBHEHHI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3aJad M 3a/lad W3 Pa3IuvHbIX 00JacTell HayKHM W peaTbHOU
KU3ZHHU.

DYyHKIUHN U TPaPUKU

@yHKusA, crnocoObl 3amaHus (QyHKkIuU. B3aumMHO o0OpaTHble (QYHKIHH.
Komnosummst  pyskmuii. ['paduk  dyHkmum. DineMeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
¢bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXYTKE.

JluneliHasi, KBaJpaTUyHass W JPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpauKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYpaJbHBIM [MOKA3aTEIIEM.

[loka3atenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

Tpuronomerpuueckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoLEeccax M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCcKOn UHIYKUHUU. MOHOTOHHBIE U OrpaHUYECHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
MPOrpecCuu. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcmonp30BaHME MPOrPECCUU Il  PELICHUS] pealbHBIX 3a7ad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynknuid. CBoHCTBa (QYHKIMNA HENpPEpPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JIsI PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelueHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHble  3IEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHKA

MHoOKecTBO, Olepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX IPOLECCOB W SBICHUW, MPU PEUICHUM 3a1a4d W3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucnaa v BIYMCICHUA

Hatypanbhbie u uensie yncna. [IpumeHeHne npu3HAKOB JEIUMOCTU LENbIX
yuces, HamOosbImui oOmmi aenutens (manee — HOJ]) m HamMmeHbliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moayito, anropurma EBknnaa aiis pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. AnreOpanyeckas W TpUTOHOMETpHuYecKas (opMbl
3aliCH KOMIUIEKCHOTO 4YHcia. ApupMeTHUYecKhe OmNepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300paxeHre KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHr n-oil creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIIeHHs] PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHHsI U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHUH U HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHX  YPaBHEHUW C  TOMOUIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. PerieHne TpuroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PELIEHUS [OKa3aTelIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UppaLMOHATIbHBIX, TOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYEeCKUX 3aJad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W peaabHOU
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPaPUKHU

I'padpux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3bpl ypaBHEHUU W
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckre QyHKIIMHI, UX CBONCTBA U TpadUKH.

['papriueckne mMeTonpl pelleHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN AJi1 HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUH 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYEHUH
HEINPEPHIBHON ()YHKLIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKICHUS HAWIY4YlIEro pEUIeHUs B
OPUKIAIHBIX 3a/adax, ISl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TTIEPBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckuii CMBICJI VMHTErpaia. Beruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne wHTErpaja A HaXOXKIAEHUS IUIONIAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHIuanbHbIX ypaBHEHUNH. MatemaTuueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 AU depeHIInaNbHBIX
YpPaBHECHUM.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBUIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xx1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOMIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OOIIeCTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
MpoIeAyp TPakKIaHCKOTO o0ImecTBa (BBIOOPHI, OMNPOCHI U JPYyroe), yMEHHUE
B3aMMO/JICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C HUX
GyHKUUSIMHY ¥ HA3HAYCHHUEM;

2) IATPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM TpakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JNOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE DJTHX JOCTIKEHUW B JIPYTUX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapojaa, chopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKM U JEATEeIbHOCTbIO YU€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUUBOTO OYIyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUSL:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETUKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEM, O0BEKTOB, 3a/lay, PEIICHUN, PACCyKIEHUN, BOCTIPUUMYNBOCTb
K MaTEMaTUYECKUM acCleKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHMSA:

chOpPMHPOBAHHOCTh yYMEHHUS NPUMEHSATH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBO€ TNUTaHHUE, COANTAHCHUPOBAHHBIM DPEXHUM 3aHSATUUA U
OTIIbIXa, pEryJsipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHIATUSAX CHIOPTHUBHO-03J0POBUTEIBHON IESITENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JNESITENBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud W pealu30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IIJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble jJoruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHNS U CPaBHEHHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJUpOBaTh U  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAMUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, AAHHBIX, HAONIOEHUSAX M YTBEPXKICHUSX, MpeAjaratb KpUTEpPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUIM
(mpsiMbI€ ¥ OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BBIBOJIBI;

BBIOMpATh Cnoco0 pemeHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BapHMaHTOB  pEUIeHMs, BbIOMpaThb HaumOojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBrle uccienoBare/JbCcKkie AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
GbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APryMEHTUPOBATH
CBOIO MTO3ULINAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOJIEHUs,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE MPOIECcca, a TaKKE BbBIJBUTAThH
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I PELICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpPMAIIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOATEIHLHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LHeasIMH  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBlI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dhopmMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4ETOM 3aja4
IIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.



PeryasiTuBHbIC YHMBepcalbHbIe YUeOHbIE AeiicTBUSA

Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PEIIECHHUS 3a/1ayy, BRIOUpATh COCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIAJETh HABBIKAMM  IIO3HABATEJIbHOM  peduieKCMM Kak  OCO3HaHHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOIECCOB, UX PE3YJIbTATOB, BIAIETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTara pelieHHs
MaTeMaTU4eCKOM 3a/1a4H;

MpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 3aJ]1ayH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATH IPUINHBI
JOCTUXKEHHUS WM HEIOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIBHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaJIbHOU
paboThl Mpu pelleHuH Y4eOHbIX 3aJad, NpPUHUMATh IeJlb COBMECTHOMN
JESTENbHOCTH, IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM paboThl, paclpeiessTh
BUJBl padoOT, [OroBapuBaThCsA, OOCYXAaTh Mpolecc U pe3yiabTaT paldoTshl,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax padoThl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOTBl H
KOOPJIMHHUPOBaTh CBOM JCHCTBUS C JPYTMMH YJIE€HAMU KOMAaHJbI, OLIEHHUBATH
KayecTBO CBOETO BKJIaJa B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy o0yuenuss B 10 kjacce oOydYarouuiicss MOJYYUT CIEAYIOIIHE
MpeAMETHBIE PE3yIbTaThl MO OTJEIBHBIM TeMaM paboyed MporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hauajia MaTeMaTUYECKOr0 aHAIN3a:

Yucaa 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHAMU: PAIMOHAIILHOE YHCIIO, OECKOHEYHas
nepuoAnYecKas JApoOb, TMPOILEHThI, HppaAlMOHATBLHOE YHUCJIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOTO YHCIIA;

MPUMEHATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs] TPUKIAJAHBIX 3a/1ad U3
PAa3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

MIPUMEHSITh PUOTUKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUN;



CcBOOOJIHO OMNEpUpOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOIAILYI0 (JOPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN Ul PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3((UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHa Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHU 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] U OINpEACIUTENEH,
MHTEPIPETUPOBATH ITOJyYECHHBIM pE3yJIbTaT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH i ImpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTeIIEM;

UCII0JIb30BATh CBOMCTBaA aorapudMoB TUTs npeobpazoBaHus
Jorapu(MUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MMOKa3aTelIbHbIE U
Jorapu(pMuyecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C IOMOIBIO PAaBHOCHIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIN C MCIIOJIb30BAHUEM ammapara aireopsi.

DyHKIUM U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3uIus GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB (PyHKIIHIA;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMU: 00JACTh ONPEIECICHUS U MHOKECTBO
3HauYeHUN (DYHKIMH, HYIH PYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (yHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIEE W HaWUMEHbIee 3HaueHue GyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
[ENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH KakK (yHKIUU OOpPATHOW CTETECHH C
HATypaJIbHBIM MMOKA3aTENIEM;

OTEepUpPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BRITIONHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
GyHKUIMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATHh TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GyHKUMA I UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yUYEeOHBIX MPEIMETOB U pPeabHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauyana mareMaTH4ecKOro aHaIm3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoMeTpUuyecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIAsi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMIOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS PEealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENILHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIW3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka GyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS HAa OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEPUPOBATHh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(dbyHKIMY, KacaTenbHas K rpaduky GyHKITUH;

BBIYUCIISITh TTPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

UCIIOJIb30BaTh TEOMETPUUYECKUN U (U3UYECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATh  TMOHSATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs OMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JIPYyTUX yUeOHBIX TPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OINpEJEICHUEe, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS 1 HEPABEHCTBA.

K konmy obOyuenuss B 11 kjacce o0OydyarOIIMICS TOJYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BbIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATh TOHATHUAMM: HATypaJlbHO€ U IIEJ0€ 4YHUCJO,
MHOECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKHU JETUMOCTH
uenbix yncen, HOJl 1 HOK HaTypanbHbIX unceln AJis peuieHus 3a/iad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISATh KOMIUIEKCHBIE YHUCIAa B alnreOpandeckodl u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUECKUE ONepalui ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.



YpaBHeHUSA U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HPPAIMOHAJIBHBIE, IMOKa3aTelIbHbIE U
gorapuMUYECKUE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C  TOMOIIbIO
PABHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISITh OTOOp KOpHEW TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (OPMYJBI ISl PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAIBHBIX, TTOKA3aTENbHBIX U
Jorapu(pMUUYECKUX YpaBHEHUI U HEPABEHCTB;

perarh palMOHaJbHbIE, VppalUOHAIBHBIE, II0OKa3aTelIbHbIE,
gorapupMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIepIKaIlle MOYJIM U ITapaMeTPHI;

NPUMEHATH TpaduyecKue METObI JUIsl PElICHUs] YpaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a71a4 C [MapameTpaMu;

MOJICJIMPOBAaTh peajbHble CUTyallMd Ha s3bIKe anreOpbl, COCTABISTH
BBIPAXXEHUs, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
UHTEPIPETUPOBATH NIOJIYUYECHHBIN PE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTh TpaUKH KOMMO3MIMU (PYHKIUNA C MOMOILBIO 3JIEMEHTApPHOIO
WCCJIEIOBAHMS 1 CBOMCTB KOMIO3UITUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpUYECKHEe O00pa3bl ypaBHEHMA W  HEPAaBEHCTB Ha
KOOPJAWHATHOU IJIIOCKOCTH;

CBOOOJHO ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
bynxnmii;

OPUMEHATh (PYHKIUU JJs MOJICJIUPOBAHMS U MCCIEIOBAaHUS pPEabHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCcKOro anajamsa:

UCIIOJIb30BaTh MPOU3BOJIHYIO JUIsSl UCCIIEJOBaHUS (QYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOJIUTh HauOOJIbIIee U HAMMEHbIIIEe 3HaAUCHUs (DYHKIIMKM HEMPEPHIBHOM Ha
OTpE3KE;

WCIIOJBb30BaTh NPOU3BOIAHYIO I HAXOXKACHUSA HAWIY4IlEero peuleHus B
IPUKIAAHBIX, B TOM 4YHUCJIE COLMAJIBbHO-DKOHOMHYECKMX, 3ajadax, i



OTNpe/IEeNICHUs] CKOPOCTH U YCKOpPEHHUS Tpolecca, 3aJaHHOro (QOopMyJol WM
rpaduKom;

CBOOOJHO  ONEpHUPOBATH TMOHATHSAMHU: MEPBOOOpa3Has, ONpeneIEHHBIMI
UHTErpaj, HAXOAHWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIMI H BBIYUCISTH
uHTerpan no popmyne Hetotona-Jleitbnuia;

HaXOJAUTh IUIOLIA/IU IUIOCKUX PUTYp U 00BEMBI TEJI C TOMOIIBIO UHTErpasa;

UMETh TMPEJCTaBICHUE O MaTEMaTHYECKOM MOJEIMPOBAHUU HA IpUMEpPE
COCTaBJICeHUs TU(PPEepeHIIMATIBHBIX YPaBHEHUI;

pelaTh MpHUKJIaJHbIe 3a7aud, B TOM YHCIE COLHMATIbHO-3KOHOMHYECKOTIO U
(¢u3nYecKoro xapakrepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.



3. TEMATHYECKOE INIAHUPOBAHHUE C YKABAHUEM KOJTUYECTBA AKAJEMHUYECKHX YACOB,
OTBOAUMBIX HA OCBOEHME KAK/IOU TEMbI, U BO3MOKHOCTb UCITOJIb3OBAHUA 110 9TOU TEME
90P " IOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

10 KJIACC
KoanuyecTBo 4acos CIHHCOK UTOTOBBIX Cnoco0 oeHKun
DJIEeKTPOHHBIE
KonTtp Mpak IUVIAHUPYEMBbIX HTOTOBBIX
Ne HaumenoBanue pa3iesioB u (undposbie)
0JILHBI THYEC pe3yabTaToB C INIAHUPYEMbIX
n/m | TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE
Bcero | e KHe yKa3aHueM 3TanoB pe3yJbTaTOB
pecypcebi
pador pador ux (popmMupoBaHUS
bl bl

Hcnonw3oBarh YCTHBIN OITPOC;

TEOPETUKO-

MHO>KECTBEHHBIN penieHne  y4eOHBIX
https://resh.edu.ru/subject/ | anmapar s u MIPAKTHKO-
lesson/4730/conspect/? OINMCaHMs X01a OPHEHTUPOBAHHBIX
ysclid=119shujosg4350976 | PeHCHHA 3a/1a4;

93 MaTeMaTHYeCKUX
M . h_ Jresh.edu.ru/subiect/ 3a/1a4, a TaKXkKe MpaKTUYEeCKast
HO’KECTBO JICUCTBUTEIILHBIX ttps://resh.edu.ru/subject pealbHbIX POLECCOB | paGora;
yucesn. MHOTOUJICHBI. lesson/7255/conspect/? 1 SIBJICHMIA
. ) . KOHTPOJIbHAS
1 PanmonansHbIe ypaBHEHHS U 24 1 ysclid=I19sjpd5622074880 | OnepupoBath pabota
HepaBeHCTBa. CHCTEMBI 40 MTOHSATHSIMH:
JIMHEHHBIX YPaBHEHUI https://mathus.ru/math/ palMOHaNIbHOE YUCIIO,
parameter-ratio.pdf GeckoneHas

nepuoauyecKas

http://math.phys.msu.ru/ PHOA
_ JpoOb, TIPOIICHTHI;
archive/2020 2021/25/ UPPAIHOHATBHOE U
linalg_2.pdf IENCTBUTEIILHOE

YHCIIO; MOAYJIb

NEUCTBUTEIILHOTIO

YHUCJa; UCTI0JIb30BATh



http://math.phys.msu.ru/archive/2020_2021/25/linalg_2.pdf
http://math.phys.msu.ru/archive/2020_2021/25/linalg_2.pdf
http://math.phys.msu.ru/archive/2020_2021/25/linalg_2.pdf
https://mathus.ru/math/parameter-ratio.pdf
https://mathus.ru/math/parameter-ratio.pdf
https://resh.edu.ru/subject/lesson/7255/conspect/?ysclid=ll9sjpd56g207488040
https://resh.edu.ru/subject/lesson/7255/conspect/?ysclid=ll9sjpd56g207488040
https://resh.edu.ru/subject/lesson/7255/conspect/?ysclid=ll9sjpd56g207488040
https://resh.edu.ru/subject/lesson/4730/conspect/?ysclid=ll9shujosg435097693
https://resh.edu.ru/subject/lesson/4730/conspect/?ysclid=ll9shujosg435097693
https://resh.edu.ru/subject/lesson/4730/conspect/?ysclid=ll9shujosg435097693

STH MOHATHS TPU
MIPOBEACHUU
paccyXIeHu u
JIOKa3aTelIbCTB,
MPUMEHSTH IPOOH U
MIPOLICHTHI IS
pelieHus
MPUKIAAHBIX 337124 U3
pa3INyYHBIX OTpaciiel
3HAHWUM U peasbHON
KHU3HU.

Ucnonp3oBathb
MPUOIKEHHBIC
BBIYMCIICHUSI, TIPaBUIIA
OKpYTJICHUS,
MPUKUIKY U OLEHKY
pe3ynbTarta
BBIYHCIICHHI.
[TpumensTH
pazUYHbBIE  METOJIbI
pelieHus
palMOHAIBHBIX u
JIpOOHO-
palMOHAIBHBIX
YpaBHECHUH; a
TaK)Ke METOJI
WHTEPBAJIOB TUISt
perieHus

HEPaBEHCTB.
OnepupoBatb
MOHSTUSMU:
MHOTOWIEH OT OJHOMI
MEPEMEHHOM, ero
KOPHU; IPUMEHSTh




JIeJICHUE MHOTOYJIeHA
Ha MHOTOYJICH C
OCTaTKOM, TEOpEMY
be3y u Teopemy
Buera nys pemenus
3aj1ad4.

OnepupoBaTh
MOHATHUSIMH. CHCTEMa
JIMHEUHBIX
yYpaBHEHUH, MaTpula,
ONpeACIIUTENb
MaTpPHIIBL.
Hcnonb3oBaTh
CBOMCTBaA
ONpeACTUTENS 2x2
JUIS BBIYHCIICHUS €ro
3HA4YCHUs, MPUMEHSATH
ONPEAECTUTEN IS
pelIeHus CHCTEMBI
JIMHEWHBIX
YpaBHEHUH.
MopaenupoBaTb
peanbHbIC CUTYaIINH C
IIOMOILIBIO CUCTEMEI
JIMHEUHBIX
YpaBHEHUH,
HCCIIeIOBATh
MMOCTPOEHHBIE MOJEITH
C MOMOIIBIO MaTPHIL U
OIpEACITUTENEH,
WHTEPIPETUPOBATH
MIOJTYyYECHHBIN
pe3yJibTaT

OyHKIMU U TpapUKH.
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https://resh.edu.ru/subject/

OnepupoBaTh

YCTHBIN OIPOC;



https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842

Crenennast GyHKIUSA C
LEJIBIM [TOKa3aTeIeM

lesson/6124/conspect/?

ysclid=119s0p0is44872948

42

https://resh.edu.ru/subject/

lesson/5540/conspect/
326999/

MOHSATUAMHU: PYHKIIHSA,
CHocoObI 3aJaHUs
GYHKINH; B3aUMHO
oOpaTtHbIe PYHKIINH,
KOMMO3UIIHS (PYHKIIHIA,
rpaduk GyHKINH,
o0JacTh onpeaeneHus
¥ MHOXKECTBO
3HaYeHUH QyHKINH,
HYJH (QyHKIHH,
MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,
JIMHEHas,
KBaJIpaTHYHAS,
JIpOOHO-TMHEHHAs U
cTereHHast (PyHKITHH.
BeimonuaTs
3JIEMEHTapHbIE
npeoOpazoBaHus
rpaduKoB yHKITHIA.
3HaTh U YMETh
JIOKa3bIBaTh YETHOCTH
WJIM HEYETHOCTD
byHKINH,
NEPUOANYHOCTD
(yHKIMH, HAXOIUTD
MIPOMEXKYTKH
MOHOTOHHOCTH
byHKIHH,
MaKCUMYyMBI U
MUHUMYMBI QYHKITIH,
HanOoJbIIee U
HauMEHbIlIee
3Ha4YeHUE PYHKIMHU HA

pelieHne  y4eOHbIX

u MIPAKTHKO-
OpPUEHTHPOBAHHBIX
3a/1ad4;
MpaKTHYeCKast
pabora;
KOHTPOJIbHAS
pabota



https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842
https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842

MIPOMEXKYTKE.

®opMynMpoBaTh

Y WUTFOCTPUPOBATH
rpauuecKku CBOMCTBA
JIMHEITHOM,
KBaJpaTU4YHOM,
JIpOOHO-JIMHEWHOU 1
CTETeHHON (YHKUUH.

BeIpaxats
dbopmynamu
3aBHCHUMOCTH MEXIY
BEJIMUYMHAMHU.

3HaTh ONpeaeeHne u
CBONCTBA CTEIECHHU C
EJIBIM TI0Ka3aTeleM;
MOIXOAIIy 0 (hopmy
3aMnucu
NEUCTBUTELHBIX
YHCeN ISl PEeIIeHUS
MIPAKTHYECKUX 3a7a4
U TIPEJICTaBIICHUS
JTAHHBIX

Apudmernueckuii KOpeHb n-
O CTEIICHH.
WppanmoHansHble ypaBHEHUS

15

https://resh.edu.ru/subject/
lesson/5498/conspect/?
ysclid=119srrsr1{75693081
9

https://100urokov.ru/
predmety/urok-11-
uravneniya-irracionalnye?
ysclid=119st23qw55509646

79

DopMyJIUpPOBATH,
3aMKChIBATh B
CHUMBOJIMYECKOMN
dopme u
HCIIOJIb30BATh
CBOMCTBAa KOpHS 71-OU
CTENEHU JUTSL
npeoOpazoBaHus
BBIPAYKECHHIA.
Haxomute  pemenus

YCTHBIH OITPOC;

pelieHne  y4yeOHbIX
" MPaKTHKO-
OPHEHTUPOBAHHBIX
3ajady;

MIPaKTHICCKast
pabora;
KOHTPOJIbHAS



https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679
https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819
https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819
https://resh.edu.ru/subject/lesson/5498/conspect/?ysclid=ll9srrsr1f756930819

UppaIMOHATIBHBIX
ypaBHEHUN c
MTOMOIIBIO
PaBHOCHIIBHBIX
MePEexo0JI0B WIH
OCYIIIECTBIISIS
MIPOBEPKY KOpPHEH.
Ctpowuts rpadpux
(GyHKIIMA KOpHS 7-OH
CTETIeHU KaK
obOpaTtHoit IUIA
(GYHKIIMM CTENEHH ¢
HaTypaJIbHBIM
1oKa3aTeiaeM

pabora

[NokazarenpHas QyHKIHA.
ITokaszaTenbHble ypaBHEHUS

10

https://resh.edu.ru/subject/
lesson/3841/conspect/
225572/
https://resh.edu.ru/subject/
lesson/5627/conspect/
159320/

®opMynHMpoBaTh
OINpECIICHUE CTENEHU
c palMOHAIbLHBIM
ITOKa3aTEJIEM.

BreimonHsTh
npeoOpa3oBaHUs
YHUCIIOBBIX
BBIPAKCHU,
COZIepXKaIINX CTEIECHU
c palMoHAIbHBIM
MOKa3aTelIeM.

Hcnonb3oBaTh
uupoBbIE  pecypchbl
IS MOCTPOEHUs
rpaduka
MoKa3zaTeJIbHOMN
GyHKIMM ¥ WU3Y4YEHUS
€€ CBOICTB.

YCTHBIH OIIPOC;

pemieHre  yueOHBIX
u HpPaKTUKO-
OPHUCHTHPOBAHHBIX
3ajad;

NpaKTHYeCKast
paborta;
KOHTPOJIbHAasA
pabota



https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/5627/conspect/159320/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/
https://resh.edu.ru/subject/lesson/3841/conspect/225572/

Haxomuts
pelIeHUs TTOKa3aTeNbH
bIX YpaBHEHUH

Jlorapudmuyeckast pyHKIHSL.

Jlorapumuyeckue
YpaBHEHHUS

18

https://resh.edu.ru/subject/
lesson/3834/main/198660/
https://resh.edu.ru/subject/
lesson/4732/main/198846/

JlaBatb onpeneneHue
Jorapugma ymcia;
JECATUYHOTO U
HaTypaJIbHOTO
norapudma.
Hcnonp3oBath
CBOICTBa J0orapupmoB
JUI ipeoOpa3oBaHus
JOTaprUPMHIECKIX
BBIPAYKECHUI.

Ctpowuts rpadpux
JorapupmMuyecKon
GYHKIUH KaK
o0paTHO# K
IIOKa3aTeJIbHON U
UCIIOJIb30BATh
CBONCTBA
JorapupmMuyecKon
GYHKIUM U1
pelIeHns 3a1a4.
Haxonute  pemreHus
JOrapupMHUUECKUX
ypaBHEHUN c
MIOMOUIBIO
PaBHOCHUIIBHBIX
NIEPEX0I0B WIH
OCYIIECTBIISS
IIPOBEPKY KOpHEHN

YCTHBIH OIPOC;

pemieHre  y4eOHBIX
u NPaKTUKO-
OPHUCHTHPOBAHHBIX
3amay;

MpaKTHYeCKast
pabora;
KOHTPOJIbHAasA
paborta

Tpuronomerpuyeckue
BBIP)KEHUS U ypaBHEHHUS

22

https://resh.edu.ru/subject/
lesson/4324/conspect/

[aBaTp onpeneneHus
CUHYCa,

YCTHBIH OIPOC;



https://resh.edu.ru/subject/lesson/4324/conspect/199617/
https://resh.edu.ru/subject/lesson/4324/conspect/199617/
https://resh.edu.ru/subject/lesson/4732/main/198846/
https://resh.edu.ru/subject/lesson/4732/main/198846/
https://resh.edu.ru/subject/lesson/3834/main/198660/
https://resh.edu.ru/subject/lesson/3834/main/198660/

199617/
https://resh.edu.ru/subject/

lesson/6320/conspect/
200019/

KOCHHYCa, TAHTCHCA U
KOTaHTeHCa
YHCIIOBOTO
apryMeHTa; a TaKKe
apKCHHYCa,
apKKOCHHYCa U
apKTaHTEHCa YUCIIa.

[TpuMeHSTh OCHOBHBIE
TPUTOHOMETPHUYECKHE
bopmybl VIS
npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX
BBIPAKECHUI.

[TpumensaTs GhopmyIbl
TPUTOHOMETPHUU IS
peleHnss  OCHOBHBIX
TUTIOB

pelieHne  y4eOHbIX

u MIPAKTHKO-
OpPUEHTHPOBAHHBIX
3a/1ad4;
MpaKTHYeCKast
pabora;
KOHTPOJIbHAS
pabota

TPUTOHOMETPUUYECKUX
ypaBHEHUN
OnepupoBaTh YCTHBIN OIPOC;
TIOHSTUSIMU:
https://resh.edu.ru/subject/ | pocnenoatensrocTs, | PEMIEHNE  yYEOHBIX
lesson/5223/conspect/ CIoco0bI 3aaHus | 1 MPAKTHKO-
326716/ HOCIIE0BATENLHOCTER | OpUEHTHPOBAHHBIX
ITocnenoBaTenbHOCTH U 10 https://multiurok.ru/files/ > MOHOTOHHBIC M | 3anay;
MIPOTPECCUU posledovatelnosti-i- OTPaHITICHHBIC
. ) MOCIIEOBATEIHHOCTH; | MPaKTUYECKast
Drogressu.html? O paGora;
ysclid=119szkarou8685207 [OCIIe[OBATEIEHOCTH
16 HAa MOHOTOHHOCTb U | KOHTPOJIbHAs
OTPaHUYECHHOCTb. pabota



https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://multiurok.ru/files/posledovatelnosti-i-progressii.html?ysclid=ll9szkarou868520716
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/6320/conspect/200019/
https://resh.edu.ru/subject/lesson/4324/conspect/199617/

[Tony4yats
IIpEJICTaBICHNE 00
OCHOBHBIX uaesx
aHam3a OECKOHEYHO
MaJbIX.

JaBatb omnpezneneHue
apu(pMETHYECKON U

r€OMETPUYECKON
IIPOTPECCHM.
Jloka3bIBaTh

CBOIicTBa apudmeTnye
CKOU "
r€OMETPUYECKOMN
IIPOrpeccuy,
HaXOJIUTh CyMMy

YJIEHOB MPOTPECCUH, a
TaK)Ke CyMMY YJICHOB
OECKOHEYHO
yObIBaroIeit
r€OMETPUYECKOMN
MIPOTPECCHUHU.

Hcnonb3oBats nporpe
CCHUM Ui PpelIeHUS
3aJa4  MPUKIATHOTO
Xapakrep.

[Tpumensats popmyiny
CJIOXHBIX ITPOLICHTOB
JUIS peLLIeHUs 3a/1a4 U3
peanbHON MPAKTUKU

HenpepbiBHBIE QYHKITUH.

20

https://resh.edu.ru/subject/

OnepupoBatb

YCTHBIH OIIPOC;



https://resh.edu.ru/subject/lesson/6112/conspect/200948/

[IpounsBoaHas

lesson/6112/conspect/
200948/

https://resh.edu.ru/subject/

lesson/4923/conspect/
200979/

HOHATHAMU: PYyHKIHS
HeTpepbIBHAS Ha
OTpe3Ke, TOYKa
paspbiBa  (YHKIIHH,
acuMnToTa rpaduka
GYHKIIH.

IIpumeHnsAT cBONCTBA
HEIPEPBIBHBIX
byHKIMA JUTS
pelieHus 3a1ay.

OnepupoBatb
MOHSTUSMU: TIEpBasi U
BTOpasi TMPOU3BOJHBIC
GyHKIIMMA, TTOHUMATh
buznyeckuit u
r€OMETPUYECKUI
CMBICIT TIPOM3BOJIHON;
3aIMChIBATh
ypaBHEHHE
KacaTeJIbHOM.

Breraucnars
MMPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHUS,
YaCTHOTO M CJIOKHOM
GyHKIHH.

W3yyaTh NPOU3BOIHEI
e AIIEMEHTAPHBIX
GbyHKUIHUH.

Hcnonw3oBarh
r€OMETPUYECKUI u
(U3UYECKUH  CMBICI

pelieHne  y4eOHbIX

u HPaKTHKO-
OPUEHTUPOBAHHBIX
3ajay;
MpaKTU4ecKas
pabora;
KOHTPOJIbHAS
pabora



https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/4923/conspect/200979/
https://resh.edu.ru/subject/lesson/6112/conspect/200948/
https://resh.edu.ru/subject/lesson/6112/conspect/200948/

MTPOU3BOTHOM TS
perieHus 3aaa4y

https://infourok.ru/

1togovoe-povtorenie-kursa-
algebri-i-nachal-analiza-

YCTHBIN OMPOC;

perieHue  y4eOHBIX

I10 ITPOT'PAMME

klassa-2463252.html? TIpHMEHATH OCHOBHBIE | MPAKTHIO-
ysclid=119t37mwle 165183 | monsTHs Kypca | OPHEHTHPOBAHHBIX
544 anrebpel W Hawan | 33429
HOBTOpeHHe’ 0606H_IGHIfe, 5 2 https://kopilkaurokov.ru/ MaTeMaTiieckoro IIpaKTU4YecKas
CHCTEMaTH3aLuUs 3HAHUI N aHAIIM3a YIS PEIICHUS
algebra/presentacii/ jamau W3 peanbHOi pabora;
povtorenie_kursa_algebry | sxpsam  u Apyrux | KOHTpOIbHas
1_nachala analiza 10 klas | mxonsueix mpeameros | paGota
sa?
ysclid=119t417p483771488
00
OBIIEE KOJIMYECTBO HACOB 136 10



https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://kopilkaurokov.ru/algebra/presentacii/povtorenie_kursa_algebry_i_nachala_analiza_10_klassa?ysclid=ll9t4i7p48377148800
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544
https://infourok.ru/itogovoe-povtorenie-kursa-algebri-i-nachal-analiza-klassa-2463252.html?ysclid=ll9t37mwle165183544

11 KITACC

KoanuyecTBO 4acoB

CHHCOK UTOTOBBIX

Cnoco0 oneHKn

Mpakt IJIAHHPYEeMBbIX HUTOTOBBIX
Ne HanmeHoBaHMe pa3ie/ioB JIEKTPOHHBIE (HM(PPOBHIE)
Kontpo | uuecku pe3yJbTaToB ¢ NJIAHUPYEMbIX
n/m | W TeM MPOrpamMmbl Bcer o0pa3oBaTejbHbIE pecypchl
JbHBIC e YKazaHueM 3TanoB pe3yJabTaTtoB
0 padoTnl | padoT X (p)OPpMHPOBaAHUSA
bl
MCTIOJIb30BATh YCTHBII OTIPOC;
IPOM3BOAHYIO  JUIsl | PELIEHHE y4eOHBIX U
WCCIICTOBAHMUS HPaKTHKO-
byHKIMHA Ha | OPUEHTHPOBAHHBIX
MOHOTOHHOCTb u | 3a1a4;
IKCTPEMYMBHI, KOHTPOJIbHAS
HaXOJNUTh pabora;
HanOoJIbIIICe U | TECTUPOBAHUE
https://infourok.ru/lekciya-po- | HFAMMCHBIICE
matematike-na-temu- SHACHNA q’uyHKHHH
Hccnenosanne dyHKImii ¢ 2 | issledovanie-funkcij-s- Herpep I’.IBHOH Ha
TIOMOIIBIO POU3BOIHOM pomoshyu-pervoj- OTPE3KE;
proizvodnoj-4425523 html? | 1 OTRROBATE
ysclid=119t8c64tg966315986 | TP oo ORIYIO AT
HaXOXICHHUS
HaAMITyYIIero
pereHus B
NPUKIAJHBIX, B TOM
YHciIe  COIMAIBHO-
HYKOHOMHYECKUX,
3ajavax, ISt
OTIpEICIICHHSI

CKOPOCTH u



https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986
https://infourok.ru/lekciya-po-matematike-na-temu-issledovanie-funkcij-s-pomoshyu-pervoj-proizvodnoj-4425523.html?ysclid=ll9t8e64tg966315986

YCKOpCHUA

nporecca,
3aJJaHHOTO
dbopmyoit Win
rpaduKoM;
OTIePUPOBATH YCTHBIH OIpOC;
MMOHSATUSIMU: peIcHUC ylle6HbIX u
nepBooOpasHas, IIPAKTUKO-
OHpGIICHéHHBIfI OpPHUCHTHPOBAHHBIX
HHTErpaj, HaxXOOUTh | 3a1ad;
epBOOOpasHbIE KOHTpOJIbHas paboTa
https://100urokov.ru/ BHeMeHT?pHHX
predmety/urok-6-integral-i- it 1
[TepBooOpasHas 1 HHTETpa 12 BBIUUCIIATh UHTETPAN
pervoobraznaya?
) o dbopmyie
ysclid=119t92xgc6958908814
HeroTona-
Jleiibuuma;
HAXOJUTh TUIOIIA/IN
IUIOCKUX QUryp u
00BEMBI  TET  C
MTOMOIIbIO
UHTErpaa;
OCYIIECTBIISATh pelieHre y4eOHbIX U
https://ege-study.ru/wp- 0TOOp KOpHEH IpH | IIPaKTUKO-
I'paduku content/uploads/pdf- peleHnn OPHEHTHPOBAHHBIX
TPUTOHOMETPUUYECKUX materials/trigfunctions.pdf? TPUTOHOMETPUYECKO | 3aj1ay;
GbyHKIHA. 14 ysclid=119tabu46r456938558 | ro ypaBHEHUS; KOHTPOJIbHAsA
Tpuronomerpuyeckue https://resh.edu.ru/subject/ OMepupoBaTh pabora;
HEpPaBEHCTBA lesson/4738/conspect/? MIOHATUEM CaMOCTOATEJIbHAA
ysclid=119tb3421u959750150 | TPUTOHOMETPHYECKO | pabora

(& HEPABCHCTBO,



https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150
https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150
https://resh.edu.ru/subject/lesson/4738/conspect/?ysclid=ll9tb3421u959750150
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814

PUMEHSTh
HE00X0aUMBIE
bopmyIbI TUTST
peleHnsT OCHOBHBIX
THUTIOB
TPUTOHOMETPUYECKH
X HEPaBEHCTB;

OIIEPUPOBATH YCTHBIH OIIPOC;

[IOHATUSAMH: pelieHre y4eOHbIX U

HppalroHaIbHBIC, IIPaKTUKO-
HppaunonanbHbie, https://scask.ru/ TOKa3aTCIILHEIC = OpHeH'THp OBAHHBIX
HOKa3aTelIbHbIE 1 nd f book_el_math.php? norapugmirieckue ianaq,
norapuGMuUECKue 1d=81&ysclid=119tcculyb3923 EZizB,u;iiTBa’ X ng(T)E;;IBHaX
HCpaBCHCTBA m peuecHuA Cc | TCCTUPOBAHUC

MTOMOIIIBIO

PaBHOCHIIBHBIX

MepPEX0I0B

OIIEpUPOBATH TEMaTUYECKU I

TTOHSITUSIMH: JTUKTaHT;

KOMILJIEKCHOE YHCJIO | KOHTPOJIbHAs paboTa

" MHOECTBO

KOMIUIEKCHBIX

https://resh.edu.ru/subject/ qmCcel,

KommekcHsle uncia 10 lesson/4115/conspect/? IPECTaBIATh

ysclid=119tduscon268154835

KOMILJICKCHBIE YHCIIa
B anreOpandeckoil u

TPUTOHOMETPUYECKO
i bopme,
BBIINNOJIHATH

aprupMeTHIECKHE



https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835
https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835
https://resh.edu.ru/subject/lesson/4115/conspect/?ysclid=ll9tduscon268154835
https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258
https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258
https://scask.ru/f_book_el_math.php?id=81&ysclid=ll9tcculyb392347258

orepalyu ¢ HUMU U
n300pakaTh Ha
KOOPAMHATHOU
TUIOCKOCTH

HatypanbHble 1 1ienble
qucia

10

https://resh.edu.ru/subject/
lesson/1553/additional/?
ysclid=119tehrk1k482385017

ONEepPUPOBAThH
MMOHATUSIMU:
HaTypaJbHOE "
1ejaoe YHCIIO,
MHOKECTBA
HATypaJIbHBIX H
IEIBIX YHCe,
HCITOJIB30BaTh
MpU3HAKU
JEeIIUMOCTH  IIEJIBIX
yucen, HOJl u HOK
HaTypaJbHbIX YHUCEN
JUIsl pelieHust 3ajad,
MIPUMEHSTH
anroput™ EBkina;
ONEepPUPOBAThH
MOHATHEM  OCTaTKa
1o MOJYJIIO,
3aITMCHIBATh
HaTypaJbHbIE YHCIIA
B Pa3IUYHBIX
MMO3UIIMOHHBIX
CHCTEMaX CUHCIICHUS

TEMAaTHYECKUN
IHAKTAHT;
KOHTpOJIbHas paboTa

CucteMsbl pallMOHAbHBIX,
HPPALUOHAIBHBIX
IIOKa3aTCJIbHBIX U
JOrapuQMHIECKIX

12

https://thestudyway.com/
logarifmicheskie trigonometr
icheskie sistemy/

OMepupoBaTh
IIOHATUSAMU:. CUCTEMA
u COBOKYITHOCTb
ypaBHEHUH u

TEMaTHUYCCKUI
IUKTAHT;
KOHTpPOJIbHAS
pabora;



https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017
https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017
https://resh.edu.ru/subject/lesson/1553/additional/?ysclid=ll9tehrklk482385017

ypaBHEHU U

https://egevip.ru/razdel-4-

uravnenija-i-sistemy-

uravnenij/?
ysclid=119t{r3tr931962179

HEPABEHCTB,
PaBHOCHIIbHBIE
CUCTEMBI u
CUCTEMBI-CIICACTBU,
HaxOJUTb PEIICHUS
CUCTEMBI u
COBOKYITHOCTEH
palMOHAIBHBIX,
UPPALMOHAIIBHBIX,
MIOKa3aTeNbHbIX U
JIOTapUPMHUECKIX
ypaBHEHUN u
HEPaBEHCTB

TECCTUPOBAHUC

3aiauu ¢ napameTpamu

16

https://ege-study.ru/ru/ege/
materialy/matematika/
zadachi-s-parametrami-na-
ege-po-matematike/?
ysclid=119tgtzb2z892621704

pemarb
panroHaIbHbIE,
HUppaLMOHAJIbHBIE,
[IOKa3aTeNbHbIE,
jgorapudmuyeckue u
TPUTOHOMECTPUUCCKHA
€ YypaBHEHUA U
HEPaBEHCTBA,
cojiepKaniye
MOJTYJIH U
IapaMeTpbl;
MMPUMCHATH
rpaduyeckue
METOAbI JJIsL
peleHns ypaBHEHHUH
U HEpaBeHCTB, a
TaKkKe  3amad = ¢
napameTpamu

KOHTPOJIbHAs
paborTa;

pelieHre y4eOHbIX H
HPaKTUKO-
OpPUECHTUPOBAHHBIX
3ama4y



https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://ege-study.ru/ru/ege/materialy/matematika/zadachi-s-parametrami-na-ege-po-matematike/?ysclid=ll9tgtzb2z892621704
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHu!

16

https://multiurok.ru/files/
konspekt-uroka-po-algebre-
11-klass-povtorenie-
podg.html?
ysclid=119ti9uysc803673098
https://infourok.ru/konspekty-

urokov-po-algebre-11-klass-
1-19-uroki-povtoreniya-
1glava-4346534.html?
ysclid=119tiu7ii0681080375

MOICIINPOBATDH
pPEaIbHbBIC CUTyalluU
Ha S3BIKC aJ]Fe6pBI,

COCTAaBJIATH
BBIPAKCHMUS,
ypaBHEHUS,
HEpPaBEHCTBA U HX
CUCTEMBI o

YCIOBHIO  3ajlaud,
UCCIIe1I0BaTh
IIOCTPOEHHBIE
MOJIETHN c
UCIIOJIb30BaHUEM
anmapata  anreopsl,
UHTEPIPETUPOBATh
MOJTyYECHHBII
pe3yJbTar;

UMETh
IIpEJICTaBICHNE 0
MaTEMaTHYECKOM
MOJIETMPOBAaHUM Ha
puMepe
COCTaBJICHUS
nuddepeHInaTbHbIX
YpaBHEHU;

pelarb MpUKJIaJHble
3aJa4M, B TOM YHCIIE
COLIMAIBHO-
SKOHOMHUYECKOTO U
¢buznveckoro
Xapakrepa,

pelieHue y4eOHbIX U
MPaKTUKO-
OPUEHTUPOBAHHBIX
3ajad4;

KOHTpPOJIbHAS

pabora;
TEMaTUYCCKUI
JHUKTAHT



https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://infourok.ru/konspekty-urokov-po-algebre-11-klass-1-19-uroki-povtoreniya-1glava-4346534.html?ysclid=ll9tiu7ii0681080375
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098
https://multiurok.ru/files/konspekt-uroka-po-algebre-11-klass-povtorenie-podg.html?ysclid=ll9ti9uysc803673098

cpeacrBaMu
MaAaTEMATHUYCCKOI'O
aHaJm3a.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

136

10




IIpunoxenue. 1.
I'pagyk KOHTPOJILHBIX MEPONIPUATHI 1O Yy4eOHOMY NpeaAMeETYy

«AJire0pa 1 Ha4YaJIa MATEMATHYECKOI0 AaHAJIN3A. YTUIY0JeHHbIH YPOBEHb)

1 yeTBepTH 2 4YeTBEPTh 3 4eTBEPTh 4 yeTBEpTH roj
MIEPUOJ
MPOBECHUS
OLICHOYHOM
MIPOIIE Ty PhI CEHTSI0Pb OKTAOPh HOSIOpPb Jekadphb sHBaph | (eBpann MapT ampeb Mai
Henen UTO
HEIeIU HEACIU HEJICTH HEeIU u HECIU HEACIU HEeIU HEJeIU ro
Y4eOHBIH c
Kiac Ll ffrfifif 1f1f1]2 2020222 £12]2]3 31333
IpeaMer | 23 6178 ol 1]2]3]4|s5|6|.]7 olo|1|2]3]4]5]|6 Slslolo 23|45
Anrebpa u 1
Mart.aH. 10 1 1 1 1]2 1 1 2 |1 1]2 0
Anrebpa u 1
MarT.aH. 11 1 1 1 1 1 1 1 1 4 1 2 0
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