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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma 1o npeameTy «Anrebpa W Hayala aHalIM3a» Ha YPOBHE
cpelHero oduiero oopa3oBaHusl COCTaBJeHa Ha OCHOBE MoJiokeHU 1 TpeboBaHuii
K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl CPEIHErO
o0mero o0pa3oBaHus, NpPEACTaBICHHbBIX B DefepaqbHOM TOCYAapCTBEHHOM
oOpa3oBaTeIbHOM CTaHAapTe cpeaHero obmero oOpazoanus  (IIpuxkas
MunncrepctBa npocsenieHus: Poccuiickoit denepanun ot 12.08.2022 Ne 732 «O
BHECEHHH W3MEHEHU B (elnepanbHblii TOCYAapCTBEHHBI 00pa30BaTEIbHBIM
CTaHJIApT  CpelHero  oOmero oOpa3oBaHMs,  YTBEPKACHHBIM  MPUKa30M
MunucrepcTBa oOpa3zoBanusa U Hayku Poccuiickoit @enepanuu ot 18.05.2023 noo
M 371), benepanbHoii paboueii MporpaMMbl  yIiIyOJIEHHOTO YPOBHS HM3Y4YCHHS
yueOHoro npeamera «Anredpa u Havana anaim3a» (10-11 kimacc), OOIT COO u
yueoHoro tuiaHa ['BOY COIII Ne 2 r. Ce3panu, a TakKe Ha OCHOBE
XapaKTEPUCTUKHU IIAHUPYEMBIX PE3YJIbTATOB AYXOBHO-HPABCTBEHHOI'O Pa3BUTHS,
BOCIIUTAaHUS W COLMAIM3alUd OO0ydYalIlIUXCs, MPEACTaBICHHBIX B pabouei
nporpamme Bocnutanust ' BOY COII Ne 2 r. Ce13panu.

YyeOHblli Kypc anreOpbl M Hayall MaTeMaTHUYECKOr0 aHalld3a 3aKJa/IbIBaeT
OCHOBY JUIsl YCIIELIIHOTO OBJAJEHUS 3aKOHAMHM (U3MKH, XUMHH, OMOJIOIHH,
NOHUMaHUsl OCHOBHBIX TEHJICHIUI Pa3BUTHUS SKOHOMUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX MJs JAIbHEWIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HHU. B TO ke BpeMsi oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSIMU alreOpbl M MaTEMaTHYEeCKOro aHaliu3a pa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBaTh
YTBEPXKACHUS C TMOMOINBIO MHAYKIIMH W PacCykaaTh NEAYKTUBHO, HCIIOJIb30BATh
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHWE M aHAJOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUYECKOE MBILUICHHUE.

B xonme usyuenus yueOHOro kypca «Anredbpa M Hayajla MaTeMaTHYECKOTO
aHaJIM3a» 00ydYaroluecs IMOTy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHHUSI MaTeMaTUYECKUX MOJIEIel pealbHbIX CUTYaluH,
UHTEpPIPETAlMA  TOJYYEHHBIX  PELICHWM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUpPOAE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHblii Kypc 00JamaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIUAIOM,
KOTOpBIM peanu3yeTcsli Kak uepe3 YueOHbI Marepuan, CrocoOCTBYIOLIMIA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMs, TaK U uepe3 crneuupuky ydeOHOU



AESTeNbHOCTH, TpeOyIoleld MPOJOJDKUTENIbHONM  KOHUEHTpAallMd BHUMAaHHUS,
CaMOCTOSATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN
pe3ynbTar.

B ocHoBe Mmeronuku oOydeHHs aireOpe W HadyajllaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AESATEIbHOCTHBIN NPUHIIMI 00yUYEHUS.

B crpykrype yueOHOro Kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHaJIM3a» BBIIECICHBI CICAYIOIUE CONEPKATEIBHO-METOANYECKUE IuHUN: «Uucna
U BbIUMCIICHU», «DyHKIMU U rpadukn», « YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEMaTU4YeCKOro aHanusa», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHBbIE



COJIEP)KATEIbHO-METOUUECKHE JMHUM H3Y4YalOTCs HAa MPOTSHKEHUH JBYX JET
oOydeHHs1 Ha YPOBHE CpEIHEro oOIero oO0pa3oBaHMs, €CTECTBEHHO JJIOMOJHSS
ApyT Opyra W MOCTEIIEHHO HACHIIAsICh HOBBIMH TEMaMHU W pasnenamu. [laHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, TIIOCKOJBKY OOBEIUHSET B cede
COJIep’)KaHUE HECKOJIbKMX MAaTeMaTHYeCKUX TUCIUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHSI, MaTeMaTHYECKU aHajIn3, TEOpPHs MHOXECTB, MaTeMaTHYecKas
noruka u apyrue. [lo mepe Toro kak oOydarommecs OBIAICBAIOT BCE OoJee
IMIMPOKUM MATEMaTHYECKUM aIlllapaToM, Y HUX MOCIeNI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyl0 MOJENb peaJbHOU
CUTYalluH, PUMEHSATh 3HAHUS, TOTYyYEHHBIC IPU U3YUYEHUH Y4eOHOTO Kypca, JJs
PEIICHUsI CaMOCTOSITENFHO CHOPMYITHPOBAHHONW MAaTEeMaTUYECKON 3aaud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucina U BBIYMCIEHUS) 3aBEpIIAET
(opMupOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusi oco0oe BHHMaHHE ynenserca (POPMHPOBAHHIO  HABBIKOB
palOHaIbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B C€Osl MCIOJB30BAaHUE Pa3IUYHBIX
¢opM 3amucu 4yMcia, YMEHUE JeNaTh HPUKHUIKY, BBIIOJIHATH MPUOIMKCHHBIE
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYaIOIIUMCS MHOXXECTBA HATYpaJIbHBIX, LEJbIX,
paliOHaJbHBIX W JEHCTBUTENBHBIX  YWCEN  JIOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaXJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My creurduyeckue 3aJadul M Olepaluu: JeJeHHe Halleno,
OTIEpUPOBAHUE OCTAaTKAMHU HAa MHOXKECTBE IIENIBIX YHCE, OCOOBbIe CBOWMCTBA
paIoOHAJIBHBIX M UPPAIMOHATBHBIX YHCeN, apu(METHIECKUE OTepaIiu, a TaKkxkKe
W3BIICYCHUE KOPHS HATypaJbHOW CTETNIEHH Ha MHOKECTBE KOMILUIEKCHBIX UYHCEL.
bnarogapss mocnenoBaTeNbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN HU
3HaKOMCTBY C BO3MOJKHOCTSIMM MX MPUMEHEHUS JUIsl PELIEHUs pa3iMyYHbIX 3a7ad
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAyKH W €¢ POJH B
MIOCTPOCHUU MOJIETICH peaqbHOr0 MHUpPa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHHe U
KOHKPETH3aIHsl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCS] HA MPOTSHKEHUH BCETO
oOydeHusi Ha YPOBHE CpeAHEro oOIero oOpa3oBaHMs, MOCKOJbKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrare OOydarolIuecss OBJAJAEBAIOT PA3IMYHBIMM  METOJaMH  PELICHHUS
palioHaJIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUIECKUX |
TPUTOHOMETPUYECKUX ypaBHEHWH, HEPaBEHCTB W CHCTEM, a TakkKe 3anad,
cofepkaiux mapameTpbl. [lomyueHHbIE yMEHHUS IIUPOKO HCIONB3YIOTCS MpU
UCCIIEeIOBaHUH (DYHKUMN C MOMOIIBI0 MPOU3BOAHOM, MPH PEIICHUU MPUKIIATHBIX



3aJa4 U 3a]a4 Ha HaXOXKJEeHUE HAUOOJBIINX U HAUMEHBIINX 3HAYEHUN (PYHKIIHH.
JlaHHast comepkarenbHas JIMHUS BKIIOYAET B ce0sl Takke (GOPMUPOBAHUE YMEHUMN
BBIMOJIHATH ~ pacueTel 1o  (opmynam, MpeoOpa3oBaHHA  PallMOHAIbHBIX,
UppALMOHATIBHBIX M TPUTOHOMETPUUECKUX BBIPAKEHUI, a TaKKe BBIPAXKCHUM,
CoJiepKalIiuX CTerneHn u Jjorapudmel. brarogaps m3ydeHuio anredpandeckoro
Marepuansa MPOUCXOOUT  JalbHEWIIee pa3BUTHUE  AITOPUTMHYECKOTO  H
abCTPaKTHOrO MBILUIEHUS OOydaroumuxcs, (GOpMUPYIOTCS HaBBIKH JE€TyKTUBHBIX
paccyxaeHuid, paboOTl C  CUMBOJBHBIMH  (OpMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBHUCHMOCTEW B BHUJAE PABEHCTB M HEpaBEHCTB. AureOpa
npenjgaraeT A(QQPEKTUBHbIE HMHCTPYMEHTBHI JUIS pPEIICHUS NPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3BIKA HAYKH.

ConepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TIpaduKW» TECHO
HEepEeIIeTaeTCd C APYTMMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33J]aCT MOCJEI0BATEIbHOCTh U3YyUeHUsl MaTepuaia. M3yueHrue cTeneHHo,
MOKa3aTeIbHOM, JOrapu(PMUIECKON U TPUTOHOMETPUYECKHUX (DYHKIIHI, NX CBOKCTB
U rpaduKoB, UCNOIb30BaHUE (QYHKUMHN JUIsl PELICHUs 3a4ad U3 APYIHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElICHHEM ypaBHEHUU U HepaBeHCTB. lIpu 3ToM Oombiioe BHUMaHHUE
yaensercs: (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMHU 3aBUCUMOCTH MEXIY
pa3IMYHBIMK BEJIMYMHAMU, HCCIENOBATh MOJyYeHHbIC (YHKIHMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojiepKaTeIbHON JIMHUY HAalleJIeH Ha Pa3BUTUE YMEHHM
U HAaBBIKOB, ITO3BOJSIOIIMX BBIPAXATh 3aBUCHMOCTH MEXIy BEIMYMHAMHU B
paznuyHOi (hopme: aHaTUTUYECKOH, rpaduueckoil U cinoBecHo. Ero u3ydenue
CIOCOOCTBYET PAa3BUTHUIO AJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JuHuAA «Hadana MareMaTMdeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPyr KaK MAaTEMaTHYECKUX, TaK M IMPUKIAJHBIX 3a/1ad,
JOCTYMHBIX OOyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTb CTPOHTH
rpa@uKky  CIOXHBIX (YHKIMM, ONpeAeniaTb WX HauOOJbIINE W HaUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAN (GUTYp U OOBEMBI Tel, HAXOJIUTh CKOPOCTH H
YCKOpeHHUsl TmporeccoB. JlaHHas conepKaTelbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH pEeaJbHbIX CHUTYALHH,
MIO3BOJISIET HAXOIWTh HAWIYYIIEEe pEIIEHUE B NPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHUYECKOTO
aHaju3a CIOCOOCTBYeT Pa3BUTHIO aOCTPaKTHOro, (OPMabHO-JIOTUUECKOTO H
KpEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U HcKyccTBe. OOydarommecss y3HAIOT O



BBIIAIOIIMXCS pe3yJbTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas: JTMHUA «MHOMXKECTBA M JIOTUKa» BKIIOYAET B
ceOst AJIeMEHTHl TEOPHMM MHOXXECTB W MaTEeMaTHUeCKON JIOTUKH. TeopeTHko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOIBLHOW MaTeMaTHUKU
U TpeajiaraloT HauOoJiee YHUBEpCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCE pasJiesibl
MaTEeMaTUKH M €¢ NPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCHMIUTMHBL W HMX TNPWIOKEHHs B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXXHOCTh OO0ydYaromieMycss IOHHMMAaTh TEOPETHKO-MHOKECTBEHHBIN SA3BIK
COBPEMEHHOM MaTEMAaTUKH W HMCIOJb30BATh €ro JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM HIpPHU3HAKOM MATEMaTUKU KaK HayKd CIEIyeT IpHU3HaTh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHMII U CJIEIOBaHUE OMPEACICHHBIM
mpaBWJIaM  TOCTPOEHHUS  JIOKA3aTelIbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CHOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHHS
00y4aromuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXJACHUS Ha OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yueObHoM Kypce «Ainredpa ¥ Hayajla MaTeMAaTHYECKOrOo aHaJIh3a»
MPHUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPHU3BAHBI
CHocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJENEH pealbHbIX
CUTyallul, MCCIENIOBAaHUS JTUX MOJENENd C IOMOINBIO ammapara aireopbl U
MaTeMaTUYeCKOT0 aHalli3a, WHTEPIPETAllUU IOJYyYeHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXK/IbII U3 pa3/ieJIOB MPOTrPaMMBbl, TTOCKOJIBKY BECh MaTepHall
y4e0HOT0 Kypca IIMPOKO HCHOJB3YETCS AJsl PElIeHUs NMPUKIATHBIX 3amad. [lpu
pEIIEHWH  pealbHBIX  NPAaKTHUECKUX  3ajJady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
WCIONB30BaTh  QHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATh  MpoOJeMy.
JlesTenbHOCTh 1O  (POPMUPOBAHWIO HABBIKOB PEUICHHs TMPUKIAJAHBIX 3a/ad
OpraHM3yeTcs B pOIecce U3yUeHHs BCEX TEM Y4eOHOTO Kypca «Anredpa u Hadasna
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusydyenne yueOHOro kypca «AnreOpa W Hayajlla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 daca B Hegento), B 11
KJ1acce — 136 4acoB 4 yaca B HEJIETTIO).



1. COAEPKAHUE VYYEBHOI'O MPEIMETA «Auareopa u Hayaja
MaTeMaTH4eCKOro aHAJIu3a. YIJIy0JeHHbI! YPOBEHb)»

10 KJIACC
Yucaa v BBIYMCICHUSA
PanmonaneHele uncna. OOBIKHOBEHHBIE U JIECATUYHBIE 1POOH, POLICHTHI,
OeckoHEeUHbIE Tepruoandeckue aApoou. [Ipumenenue npodeit u mMpoIeHTOB IS
peLIeHUs NPUKIAIHBIX 3a1a49 U3 Pa3JINYHbIX OTPACIE 3HAHUN U PEAIbHON KU3HU.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE M HUpPpPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue  omepanud ¢ JCUCTBUTENBHBIMH  4HcIaMd.  Moynb
JEHUCTBUTEIBLHOTO YHUCIIa U €ro cBoicTBa. [IpuONMKeHHbIE BBIYKMCIICHHUS, PAaBHUIIa
OKpPYTJIEHHMS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1uensIM nokaszareseM. buHoMm HerootoHa. Hcnosb3zoBaHue
HOIXOAIIEeNH POPMBI 3alMCH IEHCTBUTENBHBIX YUCEIN JIJISl PELICHUS IPAKTHUECKUX
3a/1a4 ¥ PEJCTaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJlbHOM CTENEHU U €r0 CBOKCTBA.

CreneHp C panMOHAIBHBIM II0KA3aTEJIEM W €€ CBOMCTBA, CTEIEHb C
JENUCTBUTEIBHBIM ITI0KA3aTEIIEM.

Jlorapupm wymcna. CpoiicTBa Jorapudma. JlecaTuuHble U HaTypalbHbIE
orapu@Msl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCJIOBOr0 aprymMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOrO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMS. PaBHOCWIIBHBIE YpaBHEHUS M ypaBHEHUA-CIEACTBUA. HepaBeHCTBO,
pelIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHUSI LIEIbIX U APOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOTrOYJI€Hbl OT OJIHOM NEpEeMEHHOMW. JlenmeHue MHOrowieHa Ha
MHOIOWIEH C ocTaTkoM. Teopema be3dy. MHorouneHsl ¢  LeENbIMU
koapunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUH, COACPKAIINUX CTEIIEHU U KOPHHU.

HppauroHansHble YPaBHEHMUS. OcHOBHBIE METO/IBI peleHns
MPPALMOHAJIBHBIX YPABHEHUM.

[Toka3artenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTeIbHBIX
YPaBHEHUN.

[IpeoOpa3zoBaHue BEIPAKEHUM, CONEPKAIINX JTOTAPHUPMBI.

Jlorapudmmueckue YpaBHCHHSL. OcHoBHBIE METO/TBI pelIeHus
JorapupMHUUECKUX YPABHCHHIA.
OcHOBHBIE TPUTOHOMETPUUYECKHE bOopMyTIBL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXEHUU. Perenue TpUroHOMETPUYECKHUX YPaBHEHUM.



Pemienne cuctem JMHENMHBIX ypaBHEHHMW. Martpuma CHCTEMBI JIMHEWHBIX
ypaBHeHu#l. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKH CMBICI U
CBOMCTBA, BBIUMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPEICIUTENS JUIsl PEIICHMS
CUCTEMBI JIMHEWHBIX YpaBHEHMH. PellleHMe NpUKIAaIHBIX 3aAad € ITOMOIIBIO
CUCTEMBl JIMHEHMHBIX YypaBHeHMHM. lccnemoBanme DOCTPOCHHOW MOJENU €
MTOMOILIBIO MaTPHUIL U OIPEETUTEINIEH.

[TocTpoeHne MareMaTM4eCKUX MOJEIEH PEaJbHOW CHTyallud C IIOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. [IpuMeHeHHE ypaBHEHHUH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3Iu4HbIX oOJacTell HayKu M peajbHOU
KU3HH.

DOyHKUMH U TPaPUKH

@yHkius, crnocoObl 3amaHus (QyHKIMU. B3auMHO 00paTHblE (QYHKIUU.
Komnosumms ¢yskuuid. I'paduk  QyHKuuu. SnemeHTapHble HpeoOpa3oBaHUs
rpa@uKoB (QyHKIIHIA.

OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHud ¢yukuuu. Hymu QyHkimm.
[IpoMexyTKH 3HaKOMOCTOSIHCTBA. YeTHbIe M HeueTHhIe GyHKUUU. [leprognueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHMHA. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbosnbliee 1 HauMeHbllee 3HaueHUsI QyHKIIMU Ha IPOMEXKYTKE.

JluneiiHas, KBaJpaTHU4Has W APOOHO-IMHEHHas (YyHKUUH. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

Crenennas (QyHKIUs C HATypaJlbHBIM U 1IEJIBIM MOKa3aresieM. E¢ cBolicTBa u
rpadguk. CoiictBa W rpaduK KOpHsS N-OM CTeNeHH Kak (PYHKIUMU OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, UX CBOWCTBA U TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 151 peICHUS] ypaBHEHUI.

TpuroHomeTpuyeckas OKpPY>KHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHMOCTM B pEalbHBIX IIPOLIECCAX U SBJICHHSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs IIOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTUYECKON WHYKIHUU. MOHOTOHHBIE u OrpaHUYCHHbIC
NocJIeI0BaTENbHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTEMaTUYECKOrO aHajiu3a Kak
aHayM3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoHeuHo yObIBaromias
reoMmetrpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH reoMeTpruuecKon
IIPOTPECCUU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Hucno e. Popmyiia CI0KHBIX
OpoueHTOB. Mcnonbs3oBaHME MPOTpeccUr Uil  PEIICHHs pealbHBbIX — 3a7ad
MPUKJIATHOTO Xapaxrepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBAa. TOYKM pa3pbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEepbIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsI PEIICHUS HEpPaBEHCTB. I[IpuMeHEHHEe CBOMCTB HENPEPBIBHBIX
(GYHKIMI U151 pelieHus 3a1a4.

IlepBas u BTOpas npon3BoHble GyHKIKU. OnpeaeneHne, reoMeTpuIecKuil 1
($u3nyeCKuil CMBICI MPOU3BOIHOMN. YpaBHEHHUE KacaTeIbHOUN K rpapuKy QyHKIHH.

[TpousBogubie  ameMeHTapHbIX  ¢yHkiuil.  [IpomsBogHass ~ CyMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3ULIUU (DyHKIUH.

MHokecTBa H JIOTHKA

MHoxecTBO, onepanuy HaJ MHOXXECTBAMM M HMX CBOMCTBA. Jlmarpammsl
Olinepa—Benna. IIpumMeHeHHe TEOPETHMKO-MHOKECTBEHHOIO —amnmapara Ui
ONMCAaHUs PEAJbHBIX IMPOLECCOB W SABJICHUM, NPU PEIICHWHM 3a4a4 W3 JAPYTruX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOIOo OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJILHBIE YPABHEHUS.

11 KJIACC

Yuciia u BBIYMCTICHUS

HatypaneHbie u uensie yncna. [IppumeHeHne npu3HAKOB JAEIMMOCTH LENbIX
yucesn, HauOosbimuii oOmuid nenurens (manee — HOJl) m Haumensblnee oOiiee
kpatHoe (nanee — HOK), octaTkoB no moayito, anroputma EBkinaa uist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KomnnekcHble umcna. Anredpanyeckas U TPUTOHOMETpHUUYECKas (OPMBI
3aliCcy KOMIUIEKCHOTO 4Hcia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gyucnamu. M300pa’keHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHn M3 KOMIUIEKCHOTO uuchia. [IpumeneHue
KOMILJIEKCHBIX YHCEN JIs1 PeIIeHHs (PU3NYECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucremMa U COBOKYINHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH €  IMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY’KHOCTH. PelieHre TpuroHoMeTpHIeCKMX HEPABEHCTB.

OCHOBHBIE METOJBI pELICHUS IOKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PELICHHS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHHS] CUCTEM M COBOKYITHOCTEW pallMOHAIbHBIX,
UPpAIMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMM.



[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTHUYECKUX 3aJad M 3a/ad U3 pa3IuyHbIX o0JacTell HayKu M pPeajbHOU
KU3HH, UHTEPIPETALHNS [I0JYyYEHHBIX PE3YJIbTATOB.

DOyHKIUMN U TpaPUKHU

I'paduk xommozunmu Qyskumii. ['eomerpuueckue o00pas3bl ypaBHEHHH WU
HEPABEHCTB HAa KOOPJAMHATHOM INIOCKOCTH.

TpuronomeTrpuyeckue GyHKIMH, UX CBONCTBA U IpaUKH.

['padmyeckue MeTOABI pEIICHUs ypaBHEHUU U HepaBeHCTB. | 'paduueckue
METO/IbI PEIIEHUS 3a/1a4 C [IapaMETPaMHU.

Hcnonw3oBanue rpadukoB QGYyHKIUN I KCCIEIOBAHUS MPOIECCOB MU
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPH PEIICHUH 3aJad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEANbHOU KU3HH.

Havana MaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O M HAUMEHbBIIEro  3HAYCHUMH
HEIpEPHIBHON (DYHKIIMH Ha OTPE3KE.

[IppumMeHeHne NPOM3BOMHOM Il HAXOXKACHHS HAWIy4dllero pelIeHUus B
MPUKIAIHBIX 3aJa4ax, [JIs OIpPENETEHUs CKOPOCTHM M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBooOpa3HbiX. [lepBooOpasHbie
arieMeHTapHbIX PpyHkunid. [IpaBuiia HaX0XAeHUS TEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuueckuit CMBICII VHTETpaJIa. Brruncnenne
omnpenesIcHHOro nuTerpaa no gopmyie Hetotona-JIeionua.

[TpumeHeHrne uHTErpajia A HAXOXKIEHHUS IUIOIIaZed MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJI.

[Ipumepsl pemenuit  auddepeHnManbHbIX ypaBHEHUNH. Marematuueckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOLECCOB C MOMOILIBI U depeHnanbHbIX
YpaBHEHUM.



2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«(AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHCcKOro BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4l€Ha  POCCUMCKOro  00IlecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKNX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoNEeAYp TPakIaHCKOro 0OIIecTBa (BBIOOpPHI, OMPOCHI U JPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKUMSAMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY U HACTOSIIEMY POCCHUICKONW MaTeMaTWKH, IIEHHOCTHOE OTHOILICHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHKOB U POCCUHMCKON MaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapomaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHHM HAyKH U JE€ATEIbHOCTBIO YUYCHOrO, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj/iau, pelIeHUul, pacCykK/IeHU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHHUS:

chOpPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMaTHYEeCKHUE 3HAHHUS B
HWHTEpecax 3710pOBOro M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3JI0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e¢ TMPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieid mpodeccun W pean30BBIBAaTH COOCTBEHHBIC J>KW3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eckoMy  OOpa3oBaHHMIO U



caM000Opa30BaHUIO Ha TMPOTSHDKCHWHM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAaHUC BIUSHUSA
COLMAJIbHO-DKOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHON
Cpelbl, OCO3HAHHE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOIeM, OpUEHTAIUs
Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW JUIs pEIIeHHs 3aJad B 00JIacTH
OKpY>Karolllel Cpelbl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKHM WX BO3MOXKHBIX
MOCJEACTBUN JJIs1 OKPYKAIOLIEH CPELBI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKM U  OONICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTEMaTUYECKON HayKu Kak cdepbl 4YeTOBEYECKOM JesTENbHOCTH, STAlloOB €¢
pa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTUS I[MBWIW3ALMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOol KakK CpEICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYIIECTBIIATH MPOEKTHYKD W HCCIENOBATEIBCKYIO JEATEIbHOCTh
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiCTBHUA

ba3oBble 1oruyeckue qeiicTBUA:

BBISIBJISAITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTE€MaTHUYECKHX
OOBEKTOB, TMOHATUWA, OTHOLIEHUH MeEXAy MNOHATHSAMH, (OPMYJIHPOBATH
olpesieNieHus MOHATUH, YCTAaHABIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBaHMs /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTb U  NOPeoOpPa3OBBIBATh  CYXKIACHHMS:
YTBEPAUTEINIbHBIE U OTPUILIATENIbHbIE, EIMHUYHBIE, YACTHBIE U 00ILIKE, YCIOBHBIE,

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NTPOTHUBOPEUUS
B (haKTax, JAHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSX, MpEAjiaratb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTb BBIBOABl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMBIE M OT MPOTUBHOTO), BEICTPAUBATh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHUS U BHIBOJIbI;

BBIOMpATh CHOCOO pelleHus y4dyeOHOM 3agauu (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh Hauboyiee MOAXOAAIIUMH C  YUCTOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPHUEB).



Bba3oBnle nuccienoBarejabcKkue AeCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HHCTPYMEHT ITO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpMUPOBATh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 00beKTa, SBJIEHU, IIpoLEecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00BEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENBHO (OPMYIMPOBATH OOOOIIECHUS U BBIBOJBI 10 pe3yibTaTam
POBEICHHOTO  HAOJIOJIEHUs, HUCCJIEIOBAHMS, OILICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKKe BBIIBUTATh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH AChUIINTHE WHPOPMAIINY, TaHHBIX, HEOOXOAMMBIX JJIs OTBETa Ha
BOIIPOC U JJIA PELICHUS 3a1a4H;

BEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3HPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUIOB U
dbopm npeacTaBICHNUS,

CTPYKTYpPUpPOBaTh HH(POPMAIIMIO, TPEJICTABISATh €¢ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATH HaJICKHOCTD uHopManu o CaMOCTOSATENIbHO
c(hopMyITUPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIE YHUBEPCAJIbHBbIE YUeOHbIEe AeiicTBHS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeJasIMHA OOIIEHMs, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

B X0Jie 00CYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBaTh UJEH, HAIleJICHHbIE Ha TOUCK
pElIEHHUs], COIMOCTaBJISITh CBOU CYXKIEHUS C CYXKICHHSIMU JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBAaTh Pa3IMYUe W CXOACTBO TO3UIMH, B KOPPEKTHOU (opme
dbopMyIIMpOBaThH pa3HOTJIACHS, CBOM BO3PAKEHUS,;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
Mpe3eHTaluu u ocoOeHHOCTEH ayAUTOPUH.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM pEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yU€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

BIAJE€Th HABBIKAMHM  MO3HABATEIIbHOM  pedieKkcuu KaKk  OCO3HAHUs
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJSL TMpollecca W pe3ylibTaTa pelieHus
MaTEeMaTUYECKOHN 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUThH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WIIA HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYTHHOU
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, M[PUHUMATH 1I€Jb COBMECTHOM
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHM3aLMI0 COBMECTHOW padOThI, paclpencisTh
BUJIBI PabOT, JOTOBAapUBATHCA, OOCYX IaTh MPOILECC U pe3yJbTar padoThI,
000011aTh MHEHHUS HECKOJIBKHX JTIOJCH;

y4acTBOBAaTh B IPYMIOBBIX (popMax paboThl (0OCyXJeHus, OOMEH MHEHHUI,
«MO3TOBBIE INTYpMb» U HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPAVMHUPOBATh CBOM JACHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OLICHHBATh
KaueCcTBO CBOETo BKJaJa B OOMIMNA MPOAYKT MO KPUTEPUAM, CPOPMYITMPOBAHHBIM
Y4YaCTHUKAMU B3aUMOJICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce oOydwaromuiicss MOJY4YUT CJEAYIOLIHE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a»:

Yuciaa v BIYMCICHUSA:

CBOOOJHO OIEpPUPOBATH MOHITUSAMHU: PAMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PalMOHAIIBHBIX U IEVUCTBUTENIBHBIX YUCEN, MOIYJb IEMCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TMPOLEHTHl [Js pEIICHUS MPHUKIAJHBIX 3aJad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU,

IPUMEHATH NPUOIMKCHHBIC BHIYUCICHUS, IPABHUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJabTara BBIYMCIICHUN;



CcBOOOZIHO ONEpUPOBATh TOHATHEM: CTENEHb C IEJIBIM [OKa3aTeseM,
UCIOJIb30BaTh MOAXOAANIYI0 (hOpPMY 3aIUCH JIEHCTBUTEIBHBIX YHUCEN JJIsl PEIICHHUS
MPAKTUYECKUX 3314 U MPEACTABICHUS IaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOpPEHb HaTypalbHOU
CTEIECHHU;

cBOOO/IHO OINEPHPOBATH MOHATUEM: CTEIIECHb C PAlMOHAIBHBIM MOKa3aTeleM;

cBOOO/IHO OTIEPUPOBATH MOHIATHIMHU: JIOTapudM YHCIIa, IeCATUIHBIC U
HaATypaJbHbIE IOTAPUPMBL;

cBOOOIHO ONEpPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YHCJIOBOTO apTyMEHTA;

OMEPUPOBAThH MOHATHAMH: apKCUHYC, QPKKOCHHYC M apKTaHTE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHMS U HEPAaBEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jMYHblE METOJbl pEIICHUs palHOHAIbHBIX U JAPOOHO-
palioHaJIbHBIX YpaBHEHUH, NPUMEHSATH METOJ WHTEPBAJIOB [UJISl PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh IMOHATUSMHU: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOUJIEH C IeJbIMH Ko3((ullMeHTaMH, KOPHHM MHOTOYJIEHa, HPUMEHSThH
JieJIeHne MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
TS peIlieHus 3a1a4;

CBOOOMIHO ONEpUPOBATh TOHATUSAMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpUlla, OMpENeINTeNh MATpUIBl 2 X 2 W ero TeOMETPHUYECKHA CMBICT,
UCIIOJb30BaTh CBOWMCTBA ONpeAenuTeNs 2 X 2 1A BBIYUCICHUS €ro 3HayeHHs,
OPUMEHATb ONPEACTUTENN Uil pPEIIeHUsT CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIETTUPOBAThH peajbHbIC CHUTYAI[MH C TTOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHHH,
WCCIIEIOBaTh TOCTPOCHHBIE MOJENM C TOMOIIBI0O MaTpHIl U OMpeneiuTeNeH,
MHTEPIPETUPOBATH MOITYUYCHHBIN pe3yibTar;

WCIIOJIb30BAaTh CBOMCTBA JICUCTBUM C KOPHAMHU IS TpeoOpa3zoBaHUs
BBIPAXKCHUU;

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINUX CTETICHU C
paIroHaIbHBIM TTOKa3aTeNIeM;

UCII0JIb30BaTh CBONCTBA jorapudmMoB JUISt npeoOpa3oBaHUs
norapu(MUUECKUX BBIPAKCHHI;

cBOOOMHO OMEpUPOBATh TOHATHSAMU: HppAIMOHATBHBIC, MOKa3aTelIbHBIE U
norapuMuUEcKie ypaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PABHOCHIBHBIX
epPexo/10B WIH OCYLIECTBIISS MIPOBEPKY KOpHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHU;

CBOOOJHO OINEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (OPMyNBl ISl  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh pEAIbHbIE CUTYallUd Ha S3bIKE aJireOpbl, COCTaBIAThH
BBIPQXKECHMS, YpPAaBHEHHUsS, HEPABEHCTBA II0 YCJIOBHMIO 3a/adyM, MCCIEI0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpauKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QyHKIUU, KoMmMo3uIMs GyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaPpuKoB (yHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: OOJACTh OMPENEIEHUS U MHOXKECTBO
3Ha4YEeHUN (PYHKIMH, HYJIH QYHKIUHU, IPOMEKXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEYCTHblE (YHKIUH,
nepuoanyeckrue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJiblleeé M HauWMEHblIee 3HaueHUe (QYHKIUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypaJbHbIM U
LEeJIBIM TOKa3aTeneM, rpa@uK CTENEeHHOW (PYHKIMH C HATYpPaJbHbIM U LEJIbIM
nokasarenem, rpaduk KOpHS N-oil CTeNeHW KakK (PYHKIIMM OOpaTHOM CTENEHU C
HaTypaJIbHbIM MOKa3aTeseM;

ONEepUpOBaTh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has W APOOHO-TMHEHHas
(YHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOEHUE X TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMM: IOKa3aTeabHas M Jjorapudmuyeckas
(yHKUMU, WX CBOMCTBA WU rpauKH, MCHOJIB30BATh MX TpadUKH A pEUIeHUs
YpaBHECHUM;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTbD,
orpesiefieHue TPUTOHOMETPUUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (yHKUUH JUIs  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCHUMOCTEI IpU peUIeHUH 3ajad U3 JPYrHX Y4eOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIPAXKATHh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMMU;

Havana MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: apu(pMeTHdYecKas U TreoMeTpuuecKas
nporpeccusi, 0eCKOHEYHO yObIBAIOIIAsl T€OMETPUYECKAs POTPECCHsl, JIUHEUHBIN U
AKCIIOHEHIUATBHBIN pocT, (opMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHE
0 KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU Ul PELICHUs pealbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHITHUSIMU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OrPAHUYEHHBIE I[OCJIEI0BATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXICHUS MaTeMaTHMYECKOro aHajliu3a KaKk aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OTEpUPOBATh TMOHATHUSMH: HEMPEPHIBHBIE (DYHKIIMU, TOUYKH
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Tpaduka GyHKIINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIsI PEIICHHUS 3a71a4,

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMHU, KacatenbHas K rpaduky GyHKIUY;

BBEIYHCIIATH MTPOW3BOAHBIC CYMMBI, TIPOM3BEACHUS, YACTHOTO W KOMITO3HUITHH
IBYX (PyHKITHI, 3HATH TIPOM3BOIHBIE JIEMEHTAPHBIX (DYHKITHIA;,

UCIIOJIB30BaTh TEOMETPUUECKUNA W (PU3UYECKUI CMBICI MPOU3BOJHOU IS
penieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOTHO  ONEpPUPOBATh TOHATHSAMH: MHOXECTBO, OIEpalid  Ha
MHOECTBAMHU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijisi OMUCAHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB,;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMHU: OTpEIEICHUE, TeOpeMa, YpaBHEHHUE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTa, JOKA3aTeIbLCTBO, PABHOCUIIHHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydwaromuics TOJYYHUT CIEAYIOIINE
IPEeIMETHBIE PE3YyJIbTAThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa 1 Hauaja MaTEMaTUYECKOTO aHATH3ay:

Yucaa v BIYMCICHUSA:

CBOOOJTHO OMEpUPOBATh TMOHATHSIMHU: HATypaJbHOE M I1IE€JI0€ YHCIIO,
MHO)XECTBA HATypaJbHBIX M IEJBIX YHCEI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH
uenbix yucen, HOJ u HOK HaTypalibHBIX 4uMcen sl pEelIeHUs 3a]a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH IMOHATHEM OCTaTKa [0 MOJYJI0, 3alKChIBATh
HaTypaJIbHbIC YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJHO OTICPUPOBATh IOHATHSIMH: KOMIUIEKCHOE YHCIO W MHOYKECTBO
KOMITJICKCHBIX YHCEJ, MPEJACTaBIATh KOMILICKCHBIE YHCIIa B alreOpandeckor u
TPUTOHOMETPUUECKON (pOpMe, BBHIMOTHATH apu(PMEeTHUECKUE ONepari ¢ HUMH U
n300pakaTh Ha KOOPIMHATHOM TJIOCKOCTH.



YpaBHeHUs U HEPABEHCTBA:

CBOOO/IHO OMNEPUPOBATH MOHATUSMH: HPPALUOHAIIbHBIC, TOKa3aTeIbHbIE U
norapuMUUECKHe HEPAaBEHCTBA, HAXOIWTh WX PEHICHHS C  IOMOIIBIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEHM TIpH pEIIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHHUS;

CBOOO/IHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHATh  HEOoOXoaWMmble  (OPMYNIBI  1JIT  PEIICHHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
Jorapu(pMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaThb paloHaIbHbIE, HMppalrOHaIbHBIE, MOKa3aTeNbHBIE,
gorapuMUUecKre U  TPUTOHOMETPUYECKHWE YpaBHEHHMsI M  HEpPaBEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpPBI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a71a4 C mapameTpamu;

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha A3bIKE alreOpbl, COCTaBIAThH
BBIPQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCJIOBUIO 3aJayH,
UCCJIE0BAaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM amnmnapara ajareopsl,
WHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DyHKUuM U rpapuku:

CTpOUTh TpadUuKu KOMMO3UIUU (PYHKIUNA C TOMOIIBIO D3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (QyHKIIUNA;

CTpOUTh TEOMETpUYECKHEe O00pa3bl ypaBHEHUW U HEPABEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJIHO  ONMEpPUPOBATH TMOHATUSIMHU: TpadUKUd TPUTOHOMETPUUECKUX
byHKImii;

OpPUMEHATh (GYHKIMHA JJIS MOJCIUPOBAHUS M UCCICIOBAHMS PEATBbHBIX
IIPOLIECCOB.

Hauajsa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIB30BATh MPOU3BOAHYIO TSl UCCIIeNOBaHUs (YHKIIMA HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

HaXOJUTh HaOOJIbIIIEe M HAUMEHbINIEE 3HAUYCHUST (PYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO 11 HAXOXKICHUS HAWITYUYIIErOo PEIICHUS B
NPUKJIAJHBIX, B TOM 4YHUCIE€ COUHAIBHO-DKOHOMUYECKMX, 3ajJadax, s



OTIpe/ieNieHUs] CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO (GopMysioil uiu
rpaduKom;

cBOOOIHO OMNEpUPOBaTh TMOHATUSMHU: TEPBOOOpa3Has, ONpeACICHHBIN
UHTETpall, HaXOAWUThb NEPBOOOpa3HbIE SJIEMEHTAPHBIX (DPYHKIUNA U BBIYUCIATH
uHTerpan o gopmyne Hetotona-JleiOnua;

HAXOJIUTh TJIOMIAU TUIOCKUX (PUTYp U 0OBEMBI TENl C OMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEpPE
cocTaBieHus TudPpepeHInanIbHbIX YPaBHEHUN;

pemarb NpUKIaJAHbIE 33Ja4d, B TOM YHUCIE COLHMAIbHO-3KOHOMUYECKOIO H
bu3znuecKoro Xapakrepa, CpeACTBaMHU MaTeMaTU4YECKOTO aHanu3a.



3. . TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI, © BO3MOXHOCTH UCITIOJIb30BAHUS 110 3TOM TEME
0P 1 HOP, KOTOPBIE ABJIAIOTCA YYEBHO-METOJANYECKUMU MATEPUAJTIAMU
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KoHTp Mpak TUIAHUPYEMbIX OLIEHKH
Ne HaumeHoBaHue pa3iesioB u (uudpoBbie)
OJILHBI THYEC pe3yJbTaToB ¢ HTOTOBBIX
n/m | TeM MPOrpaMmbl o0pa3oBaTe/bHbIE
Bcero | e KHe yKa3aHHeM ITaNoB JIAHUPYEMBbIX
pecypcsbl
padot paoor uX (popMHUpOBAHUS pe3yJbTaToB
bI bI
Hcnonp30Bath YCTHBIH OIPOC;
TEOPETHKO-
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9TH MOHATUS TIpU
IIPOBEJICHUU
paccy)XIeHHU 1
JIOKa3aTeNbCTB,
IIPUMEHSTH IpOOH U
IIPOLIEHTBI JUIs
pelieHus
IIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacIen
3HAHUU U peabHOU
KU3HU.

Hcnonb3oBars
PUOIMKEHHbIE
BBIUHCJICHMS], [TPaBUIIa
OKpyTJIEHUS,
IIPUKUAKY U OLICHKY
pe3yJibraTta
BBIYMCIICHUI.
[IpumeHnATH
pa3IUYHBIE  METOJbI
pelieHus
paloOHaIbHBIX "
JIpoOHO-
paloOHaIbHBIX
YpaBHEHUH; a
TaKKE METOJ
MHTEPBAJIOB JUIs
peleHus

HEPABEHCTB.
OnepupoBatb
MOHSTHUSIMU:
MHOT'OYJIEH OT OJJHOU
MIEPEMEHHOM, €TO
KOPHM; IPUMEHSITh




JleJICHue MHOTOUJIeHa
Ha MHOTOWIEH C
OCTAaTKOM, TEOPEMY
be3y u Teopemy
Buera nis pemenus
3azay.

OnepupoBatb
MOHATUSAMU: CHUCTEMA
JIMTHEWHBIX
ypaBHEHUM, MaTpHULa,
OTMPEICTUTEIb
MaTpULbIL.
Ucnonb3oBarh
CBOICTBA
ONIPEACIIUTEINS 2x2
JUISl BBIYKMCIIEHUS €T0
3HAYEHMUs], MPUMEHSTh
ONpelenuTeNIn s

peuieHus CUCTEMBI
JIMHEUHBIX
YpaBHEHUM.
MopenupoBats

peanbHbIE CUTyaluHU ¢
ITOMOILBIO CUCTEMBI
JIMHEMHBIX
YpaBHEHUH,
HCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIN
C TIOMOIIBIO MATPUIL U
ONPEACIIUTENEMH,
WHTEPIPETUPOBATH
IIOJIy YCHHBIN
pe3yabpTar




OyHKIUYN U TpapUKH.
Crenennast pyHKIHS C
LEJIBIM [TOKa3aTeNeM

12

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

esson/6124/conspect/?yscli

d=119s0p0is4487294842

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

esson/5540/conspect/3269

99/

OnepupoBarb
HOHATUAMM: (PyHKIMS,
CIIOCOOBI 3aaHUs
(GYHKIMU; B3aUMHO
oOpaTHbIe PYHKLINH,
KOMIO3ULUS PyHKLUH,
rpaduk pyHKINH,
00J1aCTh ONpEeTICHUS
¥ MHOXECTBO
3Ha4eHUH (YHKLHUH,
HYJTH (QYHKITUH,
IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA;
JIMHEeHasl,
KBaJ[paTU4HAas,
JIpOOHO-TMHENHHAs U
cTerneHHast (QyHKIIHH.
Beinonnate
3JIEMEHTapHbIe
npeoOpa3oBaHus
rpaduKkoB QpyHKINH.
3HaTh U yMETH
JTIOKa3bIBaTh YETHOCTD
WM HEYETHOCTh
byHKIMH,
HEePUOIMYHOCTD
GyHKIUHN, HAXOIUTh
IPOMEXKYTKH
MOHOTOHHOCTH
byHKIUY,
MaKCHUMYMBI U
MUHUMYMBI (DYHKIINH,
HauOosbLIee U
HalMEeHbIIIee

YCTHBIH OIIPOC;

pemieHre  yueOHBIX

u MPAKTUKO-
OPHUCHTHPOBAHHBIX
3ajad;
NpaKTHYCCKas
pabora;
KOHTPOJIbHAS
pabora



https://resh.edu.ru/subject/lesson/6124/conspect/?ysclid=ll9sop0is4487294842
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3Ha4YeHue (PYHKIUH HA
IPOMEXKYTKE.

®opMynMpoOBaThH

U WLTIOCTPUPOBATD
rpaduyecKu CBOMCTBA
JIMHEIHOM,
KBaJpaTUYHOM,
JIpOOHO-JIMHEWHOU 1
CTETICHHON (PYHKITHA.

Beipaxars
bopmynamu
3aBUCUMOCTH  MEXIY
BEJIMYMHAMU.

3HaTh onpeerIeHue U
CBOMCTBA CTEIIEHU C
LIEJIBIM TTOKa3aTeseM;
NOAXO0 AUy popmy
3arucu
JIEWCTBUTEIIbHBIX
YUCEJ JJISl peIIeHUs
MPaKTUYECKUX 3a/1a4
Y TIPE/ICTABJICHUS
JTAHHBIX

ApudmMeTnieckuii KopeHb n-
OU CTENeHMU.
HppaumonanbHble ypaBHEHHS
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https://resh.edu.ru/subject/I

esson/5498/conspect/?yscli

d=119srrsr1f756930819

https://100urokov.ru/pred

mety/urok-11-uravneniya-

irracionalnye?ysclid=I19st2

3gw5550964679

®opMynHMpoOBaTh,
3aIHUCHIBATh B
CUMBOJIMYECKOMN
dopme "
HCIIOJIb30BaTh
CBOMCTBA KOpHS N-OU
CTENIEHU JUTS
npeoOpa3oBaHus
BBIPA)KCHU.
Haxogute  pemienus

YCTHBIN OIIPOC;

pelieHrne  y4yeOHbIX
U IIPaKTHKO-
OpPUEHTUPOBAHHBIX
3aja4;

IpaKTHYEeCKas
pabora;



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
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://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye?ysclid=ll9st23qw5550964679

UPpaIMOHATTEHBIX
ypaBHEHUI c
MIOMOIIBIO
PaBHOCHUIIBHBIX
Nepexo/10B WITH
OCYIIECTBIISS
IIPOBEPKY KOPHEH.
CtpouTsh rpadux
GyHKITUU KOpHS N-0it
CTETIeHU KaK
oOpartHOI TUTS
(GYHKIIUU CTETICHU C
HaTypaJTbHBIM
MOKa3aTeieM

KOHTPOJIbHAS
paborta

[TokazarenbHast QyHKIMSL.
IlokazarenbHble ypaBHEHUS

10

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

esson/3841/conspect/2255
72/
https://resh.edu.ru/subject/I

esson/5627/conspect/1593
20/

DopMyIMpOBaATH
OIIPEICIICHUE CTEIICHU
c palMOHAIBHBIM
[IOKA3aTEeJIEM.

BrimonssaTe
npeoOpa3oBaHUs
YHUCIIOBBIX
BBIPAKECHHI,
coJiepKallluX CTENEeHU
c palMoOHAIbHBIM
MOKa3aTeJeM.

Hcnons3oBate
U(ppPOBBIE  pECYPCHI
TUTS MOCTPOCHUS
rpaduka
ITOKa3aTEIbHOU
(GYHKIMU ¥ U3YyYeHUs
€¢ CBOMCTB.

YCTHBIN 0IIpoc;

peleHre  y4eOHBIX
u MIPAKTHKO-
OpI/IeHTI/IpOB AHHBIX
3a/1a4;

NpaKTHYECKas
pabora;
KOHTPOJIbHasA
pabota



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/
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/

Haxonuts
peLIeHNs TOKa3aTelbH
BIX YPaBHEHUU

Jlorapudmuueckas GyHKIUS.

Jlorapudmuueckue
ypaBHEHUs

18

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

esson/3834/main/198660/

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

esson/4732/main/198846/

JlaBaTh onpeneneHue
norapudma yucna;
JECATUYHOTO U
HATypaJbHOTO
norapudma.
Ucnonp3oBarh
CBOMCTBa Jiorapu(pMoB
JUTsI IpeoOpa3oBaHUs
JorapuPMHUUECKUX
BBIPAYKECHUIA.

Ctpowuts rpadpux
norapumMuuecKon
byHKIH KaK
oOpaTHOi1 K
ITOKA3aTENbHOU U
UCMOJIb30BaTh
CBOMCTBA
JorapuMUIecKom
byHKIUN 1715
pelieHus 3auad.
Haxogute  pemienus
JorapuMUIECKUX
YpaBHEHUU c
IIOMOUIBIO
PaBHOCHITBHBIX
IIEPEX0I0B 170031
OCYIIECTBIISS
IPOBEPKY KOpHEH

YCTHBIH OIIPOC;

pemieHue  y4eOHBIX
u MPAKTUKO-
OPUCHTHUPOBAHHBIX
3a1aq;

MpaKTHYECKas
pabora;
KOHTPOJIbHAS
pabora

Tpuronomerpuueckue
BBIPA)KCHUS U YPABHEHUS

22

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

esson/4324/conspect/1996

JlaBaTh onpeneneHus
CUHYCa,

YCTHBIN 0IIpOC;



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

17/
https://resh.edu.ru/subject/I

esson/6320/conspect/2000
19/

KOCHUHYCa, TAHT€HCA U
KOTaHTeHca

YK CIIOBOTO
apryMeHTa; a TaKkxKe
apKCHHYCa,
apKKOCHHYCa U
apKTaHIeHca YuCla.

[IprMeHsI T OCHOBHBIE
TPUTOHOMETPHYECKHE
bopmybl JUISE
npeoOpa3oBaHus
TPUTOHOMETPUUECKHUX
BBIPAYKCHHUIA.

[Tpumenste GopmyIbi
TPUTOHOMETPUM  JIJIst
peleHusT  OCHOBHBIX
TUTIOB

pemieHue  y4eOHBIX

u MPAKTUKO-
OPHEHTHPOBAHHBIX
3ajay;
NpaKTHYECKas
pabora;
KOHTPOJIbHAS
pabora

TPUTOHOMETPHUECKUX
YpaBHEHUU
OnepupoBatb YCTHBIN OIPOC;
IIOHATUSMU .
. CIICHUE YYCOHBIX
https://resh.edu.ru/subject/I HOCHGEOBE‘TCHI’HOCTB’ p y
CITIOCOOBI 3adaHus | U IIPAKTHUKO-
esson/5223/conspect/3267 LAt P
16/ TOCIIEIOBATENLHOCTEH | OpHEHTUPOBAHHBIX
IlocnegoBaTrenbHOCTH U _ . . ;  MOHOTOHHBIC W | 337ay;
Hporpeccu 10 https://multiurok.ru/files/p | orpannuenssie
osledovatelnosti-i- MOCJICIOBATENIBHOCTH; | TpaKTHUYECKast
progressii.html?ysclid=119s | nccaenosatsh pabora;
Zkarou868520716 IIOCJIICI0OBATCIIBHOCTHU
Ha MOHOTOHHOCTb U KOHTPOJIbHAS
OrpaHUYEHHOCTb. paboTta



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

[Tonyuats
MIpEeACTABICHUE 00
OCHOBHBIX HIESIX
aHaiM3a OECKOHEYHO
MaJIbIX.

JlaBaTh omnpenenenue
apu(METHYECKOH U

reOMETPUYECKOMN
MIPOrPECCUHU.
Jloka3pIBaTh

CBOMCTBa apudmeTnie
CKOM u
reOMETPUYECKOMN
[IPOrpeCCHH,
HaxOJIUTh CyMMy

YJICHOB IPOrPECCHH, a
TAKXE CYMMy YJICHOB
OCCKOHEUHO
yOBIBaroIIei
reOMETPHUYECKON
IPOTPECCHUH.

Hcnonb3oBatk nporpe
CCMU Ui pELIEHUs
3ala4  IPUKIATHOTO
Xapaxkrep.

[TpumensaTs popmyity
CJIOXKHBIX IIPOLCHTOB
JUISL PELLICHUs 3a7a4 U3
peanbHOM MPaKTUKN

HenpepriBHble QYyHKIHH.

20

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

OnepupoBatb

YCTHBIN OIIPOC;



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

[IpousBogHas

esson/6112/conspect/2009
48/
https://resh.edu.ru/subject/I

esson/4923/conspect/2009
79/

MOHATUSAMH: (YHKLIHUS
HeTIpepbIBHAS Ha
OTpe3Ke, TOYKa
pa3peiBa  (yHKIUH,
acuMmITora rpaduka
GbyHKIHIH.

IIpuMeHATH cBOMCTBA
HETPEPBIBHBIX
byHKIUH IUIA
pelIeHus 3a/1a4.

OnepupoBatb
MOHSTUSIMU: TIEPBas U
BTOpasi MPOU3BOJIHBIC
GyHKIUY; TOHUMATH
bu3nYeCKuitn
reOMETPUYECKUHN
CMBICJI MTPOU3BOIHOM;
3aITMChIBATh
YpaBHEHUE
KacaTeJIbHOM.

Breraucnars
MPOU3BOJAHBIE CYMMBI,
IIPOU3BEICHHUS,
YaCTHOTO U CJI0XKHOM
byHKIUH.

N3y4ars npou3BOAHBI
e 3JIEeMEHTapHBIX

(byHKIMHA.

Ucnonb3oBath
reOMETPUYECKUI 51
¢buznueckuif  CMbICI

pemieHue  y4eOHBIX

u MPAKTUKO-
OPUCHTUPOBAHHBIX
3ajad;
NpaKTHYECKas
pabora;
KOHTPOJIbHAS
pabora



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

MIPOU3BOAHOMN st
peleHus 3aj1a4

https://infourok.ru/itogovo
e-povtorenie-Kursa-
algebri-i-nachal-analiza-

HpI/IMeHﬂTB OCHOBHBIC

YCTHBIN OIPOC;

pemieHre  yueOHBIX

klassa- HOHSTHS kypca | 1 TTPaKTHKO=
2463252 html?ysclid=119t3 | mweOper  m  magan | OPHCHTHPOBAHLIX

IToBTOpEHME, 06061ueHIfe, 5 5 2mwle165183544 MAaTeMaTHYeCKOTO 3a1ad4;

cHCTeMaTH3alus 3HAHUH _ : aHanu3a JUls PeIIeHHs
https.//koplIkau_r_okov.ru/al_ sajay W3 peanbHoii | PAKTHUCCKas
gebra/presentacii/povtoreni | sepmgm  u apyrux | pabora;
e_kursa algebry i_nachala | mxonsHBIX IpeaMETOB | KOHTPOJIbHAS
analiza_10_klassa?ysclid pabora
=119t4i7p48377148800

BIIEE KOJIMYECTBO YACOB
OBl OJI CTBO HYACO 136 10

I10 ITPOT'PAMME



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
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
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://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

11 KJIACC
KoanuecTBo yacoB Cnucoxk MTOroBbIX Cnoco6
Ipakr IVIAHUPYEMBIX OLIEHKH
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpo | wmueckn pe3yJabTaToB C HTOTOBBIX
n/m | ¥ TeM NPOorpamMmmbl Bcer o0pa3oBaTe/ibHbIE pecypcChl
JIbHBIE e yKa3aHUeM 3TAINoB IVIAHUPYEMBbIX
0 pa6oTer | paGor ux ¢popMuUpoOBaHUS pe3yibTaToB
bl
HCIIOJIb30BAaTh YCTHBIU OIPOC;
NPOU3BOAHYI0  JUIsl | PEIlIeHNe Y4eOHBIX U
MCCJICIOBAHMS MPaKTUKO-
byHKIIIN Ha | OPUEHTHUPOBAHHBIX
MOHOTOHHOCTbH u | 3aJa4;
IKCTPEMYMBI; KOHTPOJIbHASI
HAXOIWUTh pabora;
HauOoJIbIIee U | TCCTUPOBAHHE
https://infourok.ru/lekciya-po- | gapmensmiee
matematike-na-temu- 3HAUCHUS (I)yHKI-U/H/I
. issledovanie-funkcij-s- HEIPEPBIBHOM Ha
Uccnenosanue GpyHKuii .
. 22 1 pomoshyu-pervoj- OTpe3Ke;
MTOMOIIIBIO IPOU3BOIHON - .
proizvodnoj- UCIIOJIb30BaTh
4425523.html?ysclid=II9t8e6 | npousBoaHyO  JJIsI
419966315986 HaXO0XJACHUS
HaWJTy4IIero
perieHus B
MPUKIIATHBIX, B TOM
YUCJI€  COIMAIBLHO-
SKOHOMUYECKHX,
3a/1a4ax, JUIsSt
onpeeIeHus

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

YCKOPCHHUS

mporecca,
3aJaHHOTO
hopmyoit WIH
rpaukoM;
OIIEpUPOBATH YCTHBIH OIIpOC;
MOHATHSIMHU: pelieHrne yu4eOHbIX U
nepBooOpasHas, MIPAKTHKO-
OnpeaeICHHbIN OPHEHTHUPOBAHHBIX
HHTETpaJI, HAXOAUTh | 3aJad;
IEpBOOOPA3HEIE KOHTpOJIbHas paboTa
https:/100urokov.ru/predmet ;ﬂeMeHTf'pHHX
[TepBooOpa3nas u uHTETpAI 12 ylurolcG-nteyral-i- BE;EEI;::TL I/IHTCI‘paJI/i
pervoobraznaya?ysclid=119t92 o (opmyte
XQc6958908814
Hprorona-
JletiOHuma;
HAXOAWTh TIOIIAN
IVIOCKUX GUryp u
00BEMBI Ten C
MTOMOIITHIO
UHTerpaa;
OCYILECTBIISATh OTOOP | pelIeHre y4eOHbIX U
https://ege-study.ru/wp- KOpHE# mpH TIPaKTHKO-
I'paduxm content/uploads/pdf- peleHu OPHEHTHPOBAHHBIX
TPUTOHOMETPUYECKUX materials/trigfunctions.pdf?ys | rpuronomerpuuecko | 3amau;
GyHKITHH. 14 clid=I19tabu46r456938558 IO ypaBHCHUS, KOHTPOJIbHAS
Tpuronomerpuieckue https://resh.edu.ru/subject/less | onepupoBath pabora;
HEpaBEHCTBA on/4738/conspect/?ysclid=119t | moHsTHEM CaMOCTOSITEIbHAs
b3421u959750150 TPUTOHOMETPUYECKO | paboTa

e HEPaBEHCTBO,



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
https://100urokov.ru/predmety/urok-6-integral-i-pervoobraznaya?ysclid=ll9t92xgc6958908814
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://ege-study.ru/wp-content/uploads/pdf-materials/trigfunctions.pdf?ysclid=ll9tabu46r456938558
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

MPUMEHSTh
HEOOXO0JUMBbIE
(hopmybI JUISL
peLIeHns] OCHOBHBIX
THUIIOB
TPUTOHOMETPUYECKH
X HEPaBEHCTB;

OIEepUpOBaTh YCTHBIH 0I1poc;
HOHATHSAMU: pelieHre y4eOHBIX U
VppalOHAIIbHEIE, HPaKTHKO-
T e —— MOKa3arelibHble W | OPUEHTHPOBAHHBIX
https://scask.ru/f_book_el_ma | norapudpmmueckue | 3amauy;
TIOKA3aTCIILHBIC 1 24 th.php?id=81&ysclid=119tccul | nepasencrsa, KOHTPOJIbHAs
Jorapuurieckie yb392347258 HaXOJHUTh ux | pabora;
HEPaBEHCTBA peleHns C | TECTHPOBaHUE
IIOMOLIBIO
PaBHOCHIIBHBIX
Iepexo/10B
OIepHPOBATh TeMaTH4eCKUI
HOHSTHSIMU: JIMKTAHT;
KOMIIJICKCHOE YHCIIO | KOHTpOJIbHAs paboTa
" MHO>KECTBO
KOMIUTEKCHBIX
https://resh.edu.ru/subject/less | umcen, mpencrapasTs
KomriekcHble yncia 10 on/4115/conspect/?ysclid=119t | komruekcHbIC YnCIa

duscon268154835

B ayire0pandeckor u

TPUTOHOMETPUYECKO
i ¢bopme,
BBITTOJIHATH

apupMeTHIECKue



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
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

onepanvu ¢ HUMH H
n300paxxaTh Ha
KOOpJMHATHOMN
IUIOCKOCTH

HarypanbHble u nensie
qucia

10

https://resh.edu.ru/subject/less
on/1553/additional/?ysclid=Il
9tehrklk482385017

OTICpUPOBATH
MOHATUSAMU
HaTypaJbHOE u
esoe YUCIIO,
MHOKECTBa
HaTYypaJIbHbBIX u
EJIBIX quCell,
UCII0JIH30BATh
MPU3HAKU
JNETUMOCTH  TEJIBbIX
yucen, HOJl u HOK
HATypaJIbHBIX YMCET
JUISL pElIeHUs 3aad,
MPUMEHSATH
anroput™ EBkinja;
OTIepUPOBATH
MOHSITHEM  OCTaTKa
o MOAYJIIO,
3aIMChIBaTh
HaTypaJIbHbIE YhCIIa
B Pa3TUYHBIX
MO3UITUOHHBIX
CHUCTEeMaX CUHCIICHUS

TEMATUYECKUN
JIMKTAHT;
KOHTpOJIbHAsI paboTa

Cucremsl palliOHaIbHBIX,
UppalMOHATIBHBIX
IIOKa3aTeIbHBIX U
JorapuPpMUUECKUX

12

https://thestudyway.com/logar
ifmicheskie trigonometriches

Kie_sistemy/
https://eqevip.ru/razdel-4-

ONEepUPOBATH
MOHATUAMU: CUCTEMA
u COBOKYITHOCTb
YpaBHEHUH u

TEMaTHIEeCKUI
JIMKTaHT;
KOHTPOJIbHASI
pabora;



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
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
https://egevip.ru/razdel-4-uravnenija-i-sistemy-uravnenij/?ysclid=ll9tfr3tr931962179

YpaBHEHUI

uravnenija-i-sistemy-

uravnenij/?ysclid=119tfr3tr931

962179

HEPaBEHCTB,
PaBHOCHUJIbHBIE
CUCTEMBbI "
CUCTEMBI-CIIEACTBUS,
HaXxOJIUTh PEUICHUS
CUCTEMBbI "
COBOKYIHOCTEH
paloHaIbHbIX,
UPpaLMOHATIbHBIX,
NOKa3aTeNbHBIX U
JorapupMuUecKux
ypaBHEHUU u
HEPABEHCTB

TECTUPOBAHUC

3amauu ¢ mapameTpamMu

16

https://ege-

study.ru/ru/ege/materialy/mat

ematika/zadachi-s-

parametrami-na-ege-po-

matematike/?ysclid=119tqtzb2

2892621704

pewmaThb
palnoHabHbIE,
UPpaLOHAJIbHBIE,
NIOKa3aTeNbHbIE,
norapu(pMUUECKUe U
TPUTOHOMETPHUUECKU
€  YypaBHEHMS U
HEPABEHCTBA,
cozepKaiue
MOZYJIN u
napameTphl;
IPUMEHSTD
rpadudeckue
METO/IbI JUIS
penieHusl ypaBHEHAN
U  HEpPaBEHCTB, a
TaKkKe  334ad = C
rapameTpamu

KOHTPOJIbHAs
pabora;

pelieHne yUeOHBIX U
MPAaKTHUKO-
OPHUCHTHPOBAHHBIX
3aaaq



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
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://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

[ToBTOpEeHME, 0000IICHNHE,
CHUCTEMATHU3AIUs 3HAHUH

16

https://multiurok.ru/files/kons
pekt-uroka-po-algebre-11-
Klass-povtorenie-
podg.html?ysclid=119ti9uysc8
03673098
https://infourok.ru/konspekty-
urokov-po-algebre-11-klass-
1-19-uroki-povtoreniya-

1glava-
4346534.html?ysclid=119tiu7ii

0681080375

MOJIETTUPOBATh
peanbHbIe CUTYaAIH
Ha fA3BIKE anureOphl,

COCTaBJIATh
BBIPAXKEHUS,
ypaBHEHUS,
HEpaBEHCTBA MU UX
CUCTEMBI 1o

YCIOBHIO  3aJayH,
UCCIIEI0BaTh
IOCTPOEHHBIE
MOJIeNTU C
UCIIOJIb30BaHUEM
anmnapara anreopsl,
UHTEPIPETUPOBATH
MOy YEHHBIN
pe3yJbTar;

UMETh
IPEJICTaBICHUE O
MaTeMaTH4YeCKOM
MOJIETUPOBAaHUU Ha
npuMepe
COCTaBJICHUS

TG depeHIMATBHBIX
YPaBHEHUN;

pelarh NpuKIaaHbIe
3aJa4u, B TOM YHCIIe
COLMAJIBHO-
9KOHOMHMYECKOTO U
¢uznyeckoro
Xapakrepa,

pelieHne y4eOHbIX U
MIPAKTHKO-
OPHEHTUPOBAHHBIX
3ajauy;

KOHTpPOJIbHAs
pabora;
TEMaTUYECKHI
JUKTAHT



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
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://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://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

cpe€acTrBaMu
MaTeMaTH4YCCKOI'O
aHaJIi3a.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10




I'paduk KOHTPOJIBHBIX MEPONIPUATHI O Y4eOHOMY IpeAMeTy

Ipunoxenne. 1.

«AJredpa u HaYAJIa MATEMATHYECKOI0 AaHAIU3A. YT1y0JIeHHbII YPOBEHb)

1 gyeTBepTH 2 9eTBepTh 3 9eTBepTh 4 9eTBepTh ron
TepUO/T
MIPOBEAEHUS
OLICHOYHOI
MIPOIIE Y PBI CEHTAOPb OKTS0pb HOS0Pb nexalOpb SHBapb | (eBpaib MapT amnperns Mai UTO
HEJIeH HeJenu HeJenu He/eH HEelenu | Helenu Helenu Helenu HEJIeH ro
yueOHbii Knac Sla|a|a|afa|1] 1|g| 1|1 1|2 22 2| 2| 2| & 2| 2| 3| 3| 3]3|3|3¢g
npeaMer | L2345 617181918 g1 1(2|3|4|5| 62| 7|8 9 of 1] 2 5| 6| 7| 2| 8| 9| of 1| 2] 3| 45|
Cpennee o0111ee 00pa3oBaHue
Anrebpa n
MarT.aH. 10 1 112 1 112 1 1 2|1 1| 2 4| 10
Anrebpa u
MarT.aH. 11 1 1(2 1 1 1 1 1 4 1 2 3| 10
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