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IHOACHUTEJIBHASA 3AIINCKA

VY4ebnblii Kypc «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHATIN3ay SIBJISIETCS OJTHUM U3
HauOoJiee 3HAaUMMbIX B IIPOrpaMMe CpelHero oOIero oopa3zoBaHus, MOCKOIbKY, C OJHOU
CTOpPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTANBbHYIO 0a3y UIsl U3yYEHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C JAPYrol CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIIJICHHE OOy4YalolUXCsl Ha YPOBHE, HEOOXOAMMOM [Jsi OCBOCHHSI WH(OPMATUKH,
0OIIIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH M JPYTUX AUCHUIUIMH. B pamkax maHHOrO
y4eOHOTO Kypca oOydYaroliyecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTOpas (GOpMyIHpPYyeT CBOU JAOCTIKEHHUS B MaTEMaTHUECKOH dopme.

VY4eOHblil Kypc areOpbl ¥ Hadyajdl MaTEMaTUYECKOIO aHaIN3a 3aKJIaJbIBAET OCHOBY
JUTSL YCTIICUTHOTO OBJIAJICHUSI 3aKOHAMH (PU3KKH, XUMHUHU, OMOJIOTUN, TOHUMAaHHUSI OCHOBHBIX
TEH/JCHLUN Pa3BUTUSI SKOHOMHMKHU U OOLIECTBEHHOMN XKHU3HH, IO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO HCIOIb30BaTh UX
JUTsl AalibHEWIero o0pa3oBaHus U B MOBCEIHEBHOW KU3HU. B TO ke Bpems oBiajeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTMMH KOHCTPYKLMSIMHU aireOpbl U MaTeMaTH4eCKOro
aHaJli3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKACHUS C IIOMOIIBIO MHAYKIMM U PACCYKIaThb JEAYKTHBHO,
HCIIOJIb30BaTh 0000IEHUE U KOHKPETU3ALINIO, a0CTparupOBaHKE U aHAJIOTUIO, POPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xozne nzydyenus yueOHOTo Kypca «Anredpa 1 Hauajla MaTeMaTHYE€CKOTO aHAIN3a
oOy4aroluecs MoJy4yaroT HOBBIM OIBIT pelIeHHs NPUKIAJAHbIX 337a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MATEMATHYECKUMX MOJEJEH pealbHbIX CUTyaluil, WHTEpHpEeTalnun
MOJIyYEHHBIX PEIICHHM, 3HAKOMSTCS ¢ IPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCSI MAaTEMAaTHYECKUMU OTKPBITUAMH U UX
aBTOpaMH.

VY4eOHbIit Kypc 001a1aeT 3HaUUTEIbHBIM BOCITUTATEIbHBIM ITOTEHIIMAIOM, KOTOPHBIi
peanu3yeTcs Kak yepe3 yu4eOHbI MaTepra, CioCOOCTBYIOMUNA (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U 4epe3 cHeuupuKky ydeOHOM [eATeNbHOCTH, TpeOyromei
MPOJIOJKATENLHON KOHUEHTPAIlMM BHUMAHHS, CaMOCTOSTENIbHOCTH, AKKYypaTHOCTH U
OTBETCTBEHHOCTH 3a IMOJy4YECHHBIN pe3yJIbTar.

B ocHoBe MeTouKku 00yueHus anreOpe 1 Hauajgam MaTeMaTUYECKOT0 aHaJIN3a JIEKUT
JEeSATEIbHOCTHBIN MPUHIIMI 00YUYEHUSI.

B crpykrype ydeOHOro kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHaIM3ay
BBIJICJICHBI CIEAYIOIINE COJIEPKATEIbHO-METOIMYECKHE JTUHUM: «HucTa U BRIUMCICHUSY,
«Dynknun u rpadukn», «YpaBHEHHS M HEpaBeHCTBa», «Hawama maremarmueckoro
aHanu3a», « MHOXKecTBa 1 JJOTMKa». Bce 0OCHOBHBIE COIEpKATEIBHO-METOAMYECKUE TUHUU
U3yYaloTCsd Ha TMPOTSDKEHWM JIBYX JIET OOy4YeHUs Ha YpOBHE CpEIHEro oOIIero
0o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSA IPYr APyra M MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMu U paszzaenamu. JlaHHBIM y4eOHbI Kypc SBISETCS WHTETPATUBHBIM, MOCKOJBKY
o0benuHAET B cebe collepiKaHne HECKOJbKUX MaTEeMaTHUECKUX JUCIMIUIMH, TAaKUX Kak
anredpa, TPUTOHOMETPHS, MAaTEMATHUECKUN aHaIN3, TEOPUSI MHOXKECTB, MaTeMaTUYecKas
noruka u apyrue. [lo mMepe Toro xak oOydarouigecsi OBJIaJeBalOT BCE O0Jee MUPOKUM



MaTEMaTUYECKUM  ammaparoM, y  HHMX  IIOCJIEIOBAaTeNbHO  (OpMHUpPYETCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJENIb PEAJIbHOW CUTYallWH,
MPUMEHATh 3HAHUS, IIOJYYEHHbIE NPU HU3YYEHUU YYEOHOTro Kypca, Uil PEIICHHS
CaMOCTOSITENIFHO  C(OPMYJMPOBAHHOM  MaTeMaTWYeCKOM  3adaud, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MEeTOAUYECKAass JUHUA «Yucna W BBIYKMCICHHS)  3aBEPIIACT
(dopMupOBaHrE HABBIKOB HCIIOIb30BAHMS IEHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO HA4YaTo
Ha YpOBHE OCHOBHOTO o01ero oopasosanusi. Ha ypoBHe cpenHero oomero o0pa3oBaHust
0co00e BHUMaHME yJleiseTcss (POPMHUPOBAHHMIO HABBIKOB PALMOHAJIBHBIX BBIYMCIICHUH,
BKJIFOYAIOUIUX B ce0sl UCIIOJIb30BAHUE Pa3IMYHBbIX (POPM 3amUCH YMCIa, YMEHUE AENaTh
MIPUKUJIKY, BBIIOJIHATH NPUOIHKEHHBIE BBIYMCICHUS, OLIEHUBATh YHCIOBBIE BBIPAXKECHHS,
paboTaTh ¢ MaTeMaTHUYECKMMHU KOHCTaHTaMH. 3HAKOMBIE OOYyYaloIIMMCS MHOYKECTBa
HaTypaJIbHbIX, LEJbIX, PALUOHAIBHBIX M JACHCTBUTEIBHBIX YHCENl JIOMOJIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHuCel. B KaXXI0M M3 3THX MHOXECTB PacCMaTpHUBAIOTCSA
CBOMCTBEHHBIE €My CHEIM(PUUECKHE 3a]]a4l U ONIepaliu: AeJICHUE HALEJI0, OTIEpUPOBAaHUE
OCTaTKaMM Ha MHOXECTBE LIEJbIX 4YHUCEI, OCOObIE€ CBOWCTBA pPAIlMOHAIBHBIX H
MPPALMOHATIBHBIX YHUCEN, apU(PMETUUYECKHUE Olepaluu, a TAKXKE H3BJICUCHUE KOPHS
HAaTypaJbHOM  CTENIEHHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4ucenl.  bmaromaps
[IOCJIEOBATEIIbHOMY PACIIMPEHUIO Kpyra HCIONb3YEMBIX YHCEN W 3HAKOMCTBY C
BO3MOKHOCTSIMU HMX MPUMEHEHHUS JUIsl pEUIeHUs pa3IMYHbIX 3a1ad  (pOpMHUPYETCs
MIPE/ICTABICHUE O €IMHCTBE MATEMAaTHKU KaK HayKH M €€ pOJM B MOCTPOECHUU MOENIEH
peasbHOr0 MUPA, IUPOKO UCIIOIB3YIOTCS 0000IIEHUE U KOHKPETU3AIIUS.

JIuaust «YpaBHEHHsI 1 HEPABEHCTBA» PEaIM3yeTCs Ha MPOTHKEHUH BCEro o0ydeHus
Ha YPOBHE CpeJHEero oouiero oOpa3zoBaHUs, MOCKOJIbKY B KaxkaoM paznene [Iporpammbl
MPEAYCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3afady. B pesynbrare oOydarommuecs
OBJIAJICBAIOT PAa3JUYHBIMA METOJAMHU PEIICHUS PalUOHAIBHBIX, HPPAIUOHAIBHbIX,
MOKa3aTeNbHbIX, JJOTapUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHM, HEPABEHCTB U
CUCTEM, a TakKXKe 3aJad, CoJepXkKallux MnapaMmerpel. IlonydeHHBIE YMEHHMS IMIMPOKO
UCTIOJIb3YIOTCS MPU UCCIIEOBAaHUM (PYHKIIMM C MOMOIIbIO MPOU3BOJHOM, NMPHU PEIICHUU
MPUKIAAHBIX 337a4 M 3a/ad Ha HAXOXKJIEHUE HAuOONBbIIMX M HAWMEHBIIUX 3HAYCHHM
¢ynkuuu. [lanHas cojepkarenbHas JMHUS BKIOYaeT B cel0d Takxke (HOpMUpOBaHHE
YMEHMH BBINOJHATH pPAcu€Thl 1O (QopmysaM, MOpeoOpa3oBaHUs PaLUOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakXe BBIPAKEHUH,
coJiepKalux cTeneHu u Jorapudmel. biaronaps nzydeHuto anredpanuyeckoro Marepuania
NPOUCXOUT JayibHEWIlee pa3BUTHE ANTOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHUS
oOyyarouxcsi, (GOPMUPYIOTCS HABbIKU JEAYKTHUBHBIX pacCyKJIE€HUW, paboThl ¢
CUMBOJIBHBIMH (hOpMaMH, MPEICTaBICHUS 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEH B BHJE
paBEHCTB U HepaBeHCTB. Anredpa npeaiaraeT 3GPpeKTUBHbIE HHCTPYMEHTHI JIJIS1 pELICHUS
NPAKTUYECKUX M ECTECTBEHHO-HAYUYHBIX 3aJlay, HarJsSIIHO JIEMOHCTPUPYET CBOM
BO3MOXHOCTH KakK sI3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckass  JuHuA — «DyHKUMM W rpa@uKu»  TECHO
neperieTaeTcsl ¢ APYTuMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICTIE
3a1a€T  TOCJIENOBATENBHOCTL  M3YYEHHs  Marepuana.  V3ydeHwe  CTENEeHHOW,



MOKa3aTeIbHOM, Jorapu@MUYECKOH W TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB U
rpaduKOB, UCTIOJIB30BaHNE (PYHKITUH IS PEIICHUS 3a1a4 U3 JPYTUX yIeOHBIX MTPEAMETOB
Y pEaJIbHOM KM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M, TaK U C PEIICHUEM
ypaBHEHHM W HepaBeHCTB. [Ipu sToM OoJibllIOe BHUMaHHE yACIsIeTCS (GOPMHUPOBAHUIO
yMEHUsI BBIpaXKaTh (popMyraMu 3aBUCUMOCTH MEXIY PpPa3IUYHBIMH BEIUYMHAMU,
HCCIIENOBAaTh IOJY4YeHHbIE (YHKIIMH, CTPOUTh UX rpaduku. Marepuan dSTou
COAEPKATEIIbHON JIMHUMA HAUEJICH Ha PAa3BUTUE YMEHUW W HABBIKOB, ITO3BOJISIOIINX
BBIpAXaTh 3aBUCUMOCTH MEXK]Y BEIMYMHAMU B Pa3IMyHON (opme: aHATUTUUYECKOU,
rpaduyeckoi u ciioBecHOM. Ero m3yueHue cnocoOCTBYeT pa3BUTHUIO aITOPUTMHUUECKOTO
MBIIIUICHUS, CTIOCOOHOCTH K 0000IIEHHIO M KOHKPETH3alMK, UCTIOJIb30BAHUIO aHAJIOTHM.

ConepxarenbHass JsuHUsI «Hauama wmaTeMaTtnueckoro aHainz3a»  IO3BOJISIET
CYHIECTBEHHO pACIIMPUTh KPYyr KakK MaTeMaTHUYE€CKHX, TaK M MPUKIATHBIX 3a7ad4,
JOCTYMHBIX 00YUYarOIIMMCS, TaK KaK Y HUX IOSBIISICTCS BO3MOXXHOCTh CTPOUTH IpadUKu
CIIOKHBIX (DYHKIIMH, ONpeesaTh UX HAauOOJIbIINE U HAMMEHbIIINE 3HAUCHUS, BBIYUCIIATD
miomaau Guryp u o0bEMBI TN, HAXOAUTh CKOPOCTH U YCKOPEHHS IpoleccoB. JlaHHas
coaepKaTelibHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS MAaTEMaTUYECKUX
MOJIEJIEN PEANTbHBIX CUTYAIINH, O3BOJIAET HAXOIUTh HAWTYUIIIEE PEIICHUE B IPUKJIIAIHBIX,
B TOM YHUCJE COIUAIbHO-DKOHOMHUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOr0 aHaJiu3a CIOCOOCTBYET pa3BUTHIO aOCTpPaKTHOro, (opMasibHO-
JIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUH pacro3HaBaTh
MPOSIBJICHUSI 3AKOHOB MaTe€MaTUKH B HAyKe, TEXHUKE U UCKyccTBe. OOyyaromuecs: y3HatoT
0 BBIJIAIOIINXCS pe3yJIbTaTaX, MOJIYyYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATUKU KaK HAyKu, U 00
UX aBTOpax.

ConepxaTeapHO-MeToANYeCKast TUHUS «MHOXeCTBa M JIOTHKA» BKIIOYAET B ceOs
3JIEMEHTHI TEOPUU MHOYKECTB U MAaTEMAaTUUYECKOW JOTHKH. TE€OpEeTUKO-MHOXKECTBEHHbBIC
MPEJICTABICHUSI TIPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTeMaTUKW W MPEJIararoT
HanOoJiee YHUBEPCAIBHBIN SI3bIK, OOBCIMHSIONMIMA BCE pa3feiabl MaTeMaTHKH H ¢
MIPUWIOKEHUM, OHU CBA3BIBAIOT PA3HBIE MATEMATHYECKUE JUCIUIUIMHBI U UX TTPUIIOKECHUS
B eauHoe 1enoe. IloaToMy BakHO JaTh BO3MOYKHOCTH OOYyYaroIIeMyCs ITOHUMAaTh
T€OPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MaTUKU W UCIOJIb30BATh €ro JJs
BBIPAKEHUSI CBOUX MBICJIEH. [[pyruM BasKHBIM MPU3HAKOM MATEMATHUKHU KAK HAYKH CIELYET
IIPU3HATh CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAaHUW M ClIEIOBaHUE OIpPEACIEHHBIM
MpaBujaM IOCTPOCHMS JOKa3aTeJIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MaTeMaTUYE€CKOM
JIOTHKHU CTIIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIILJICHUsI 00yYarommXcsl, TO3BOJISIET UM
CTPOUTh CBOM PACCYXKICHHUSI HAa OCHOBE JIOTMUECKUX MpaBui, (PopMHUpyeT HaBBIKH
KPUTUYECKOTO MBIILJICHUS.

B yduebnoM kypce «AnreOpa v Hayajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOI0 MOICIUPOBAHUSA, KOTOpPHIE IPU3BAaHBI CIIOCOOCTBOBATH
(hopMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJICNICH peasIbHBIX CUTYAINH, UCCIIESTOBAHUS ATUX
MOJIeJIe C TTOMOIIIBIO ammapara ajre0pbl U MaTEMaTUUYECKOTO aHallu3a, MHTEpPIpeTaluu
MOJyYEHHBIX PE3yIbTAaTOB. TaKne 3aaHusl BIUIETCHBI B KQXKIABIN U3 Pa3JI€JIOB IPOrPaMMBI,
MOCKOJIPKY BECh MaTepuall y4yeOHOro Kypca IIMPOKO WCIOJIb3YETCS IS PEIICHHS
MPUKIAAHBIX 3a7ad. [lpu pemeHnn peanbHBIX NPAKTUYECKUX 3a1ad O0ydarolmecs



Pa3BUBAIOT HAOJIIOIATEIILHOCTh, YMEHUE HAXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
MCIIOJIh30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MpodsieMy. JesTenbHOCTh 1o
(GOpMHPOBAHMIO HABBIKOB PEIICHHS MPUKIATHBIX 3a7ad OpraHu3yeTcs B IIpolecce
M3YUCHHS BCEX TEM YUCOHOT0 Kypca « Anredpa v Hayajaa MaTeMaTHUYEeCKOTO aHAIA3ay.

Ha usyuenue yuebnoco xypca «Ancebpa u nawana mamemamudecko20 aHAIU3A»
omeooumcs 272 uaca: 6 10 xnacce — 136 uacos (4 waca 6 neoenr), 6 11 xnacce — 136
yacos (4 uaca 6 nedenio).

COIEPKXAHUE OBYYEHUA

10 KJTACC

Yucia 1 BIYMCJICHUS

Paunonaneupie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOW, TPOLEHTHI,
OeckoHeuHble nepuoanyeckue Apoodu. Ilpumenenue npoOell U MPOLEHTOB AJIS PELIECHUS
IIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HMU.

JlelicTBUTENbHBIE  4YMCla.  PanuvoHanpHBIE W HUpPpPALMOHAIBHBIE  YHUCIA.
Apudmerrnyeckue onepanuu ¢ ACHCTBUTEIbHBIMU YucaaMu. Moyinb JeHCTBUTEIBLHOTO
gucia v ero cpoiictra. [IpubnmkEHHbIC BRIUUCICHUS, TTpaBUiIa OKPYTIICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BbIYUCIICHUN.

Crenenp ¢ nensiM nokasaresneMm. buaom Herotona. Mcnons3zoBaHne moaxonsien
(GopMbl 3amMcH JEHUCTBUTENBHBIX YHCEN JUIsl pElIeHUs NPaKTUYECKUX 3aJad U
IIPEACTABIICHNS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ pallMOHAJIBHBIM [TI0KA3aTEIEM U €€ CBOMCTBA, CTEIIEHD C IECTBUTEIBHBIM
ITOKA3aTEeJIEM.

Jlorapudm uncna. CoiictBa norapugma. JleciTHUHbIE U HATYpaJIbHbIE JOTapU(PMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPe0Opa3OBaHMs. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMST UM ypaBHEHMsA-ciaeAcTBHs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS IIENBIX U JPOOHO-PAIMOHATBHBIX YpPAaBHCHHUN H
HEPaBEHCTB. MHOTOWIECHBI OT OJIHOM EPEMEHHOM. JleTeHne MHOTO4IEHa HAa MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gdunrenramu. Teopema Buera.

[IpeoOpazoBaHUs UNCTOBBIX BBIPAKEHUM, COIEPKAIIMX CTEIEHU U KOPHH.

Uppauuonansubie ypaBHeHUs. OCHOBHBIE METOAbI PEUICHUS HPPALMOHAIBHBIX
YPaBHEHUN.

ITokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOABI PEMIEHUS IOKA3aTEIbHBIX
YPaBHEHUN.

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALUX JTOTapu(MBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHHS JIOTapU(DMHUUIESCKUX
YPaBHEHUM.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucreM nMHENHBIX ypaBHEHNNA. MaTpuna CUCTEMBI JINHEVWHBIX YPABHEHHM.
Onpenenurens MaTpULBI 2X2, €ro FT€OMETPUYECKUI CMBICII U CBOMCTBA, BEIYHUCICHUE €r0
3HAYEHUS, MPUMEHEHUE OIMPENECIUTENS UIsl PELICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUMU.
Pemenue nmpukitagHpIX 3a1a4 C TOMOIIBIO CUCTEMBI IMHEWHBIX ypaBHEHUM. MccnenoBanne
MMOCTPOCHHON MOJENM € MMOMOILBIO MAaTPUIL U ONPEICIIUTENEH.

IlocTpoeHne MareMaTUYEeCKUX MOJENIEH pEeaNbHOW CUTyallMd C IIOMOUIBIO
YpaBHEHH W HeEpaBeHCTB. lIpuMeHEeHHWe YpaBHEHUNW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ1ad U 3a/a4 U3 pa3IMyHbIX 00J1acTel HAYKU U pEeaIbHOM KU3HHU.

DOYyHKIUHU U TPAPUKHU

OyHkuMs, crnocoosl 3aaanus Gpynkunuu. Bzanmuo odpatusie pynkunu. Kommosunus
bynkuuid. ['padux byHkumuu. DneMeHTapHbie npeodpazoBanus rpaduKkoB QPyHKITUH.

OO6nacte ompeneiaeHuss W MHOXKECTBO 3HaueHuM @yHkuuu. Hymum QyHkumm.
[IpoMexyTku 3HaKomocrostHCTBa. UETHble M HeuéTHble (yHKuuu. llepuoanueckue
¢ynkuuu. [IpomMexxyTkn MOHOTOHHOCTUA (PYHKIIMU. MaKCUMyMbl U MUHUMYMBbI (DyHKIIHU.
HaunOounbiiee 1 HaumeHblee 3Ha4yeHust QyHKIMHA HAa TPOMEXKYTKE.

JluneliHasg, KBajgpaTu4yHass W JpOOHO-TMHEWHAass (YyHKIUU. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHas (GyHKIUS C HATypaJIbHBIM U IIEIbIM MTOKa3atesieM. E€ cBoiicTBa U rpaduk.
CBoiicTBa U rpaduK KOpHS n-0i CTENEeHH KaK (PYHKIMH OOpaTHOW CTETIEHH C HATypalbHbIM
ITOKA3aTEIIEM.

[TokazatenpHass w JorapudmMuueckas (QYHKIHH, HMX CBOMCTBA U rpaduKH.
Ucnonb3oBanue rpadukoB GyHKIIHM 715 pellIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpY>KHOCTb, ONPEEICHUE TPUTOHOMETPUUECKUX (YHKUIUN
YUCJIOBOTO apryMEHTA.

@OyHKIHMOHANbHBIE 3aBUCMMOCTH B pealibHbIX Mpoleccax W siBIeHusX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHajau3a

ITocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMs  IOCJIegoBaTelIbHOCTEH.  Merton
MaTeMaTUYECKOW HMHAYKIWH. MOHOTOHHBIE M OTpPaHWYEHHBIE IOCIEI0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHUS! MATEMATUYECKOTO aHaJIN3a Kak aHajin3a 0ECKOHEYHO MaJlbIX.

ApudmeTrnueckas U TeoMeTpuueckas mporpeccuu. beckoHeyHo yObIBaroIas
reomerpuyeckass mnporpeccus. CymMa O€CKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM
nporpeccud. JIMHEMHBIN U JKCHOHEHUMAIBHBIA pocT. Hucmo e. dopmysia CIOXKHBIX
IpOLIEHTOB. Vcronp30BaHME MPOTrpECcCUN ISl PELIEHUS PEANIbHBIX 3aay IMPUKIAIHOIO
XapakTepa.

HenpepriBable GyHKIIMU W BX CBOMCTBA. Touku paspbiBa. ACUMNOTOTHI IpadUKOB
¢ynkuuid. CpoiicTBa (QyHKUMNA HEMPEPHIBHBIX HAa OTpe3ke. MeToa HMHTEpBAJOB s
penieHus: HepaBeHCTB. lIprMeHeHHe CBOMCTB HEMPEPBIBHBIX (PYHKUIMN IS pPEHICHUS
3aaad.

[lepBass u BTOpas mnpou3BoaHble ¢GyHKUUU. OnpeneneHue, reOMETPUUECKUN HU
(u3nyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.



[IpousBoanbie snemeHTapHbIX GyHKUMNA. [Ipou3BogHasi cCymMMbl, MPOU3BENCHUS,
YACTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoxkecTBa M JIOTHKA

MHOXeCTBO, onepauuy HajJ MHOXECTBAMHM M HUX CBOMCTBa. /narpammsbl Jiisiepa—
Benna. IlpumeHeHne TEOPETHKO-MHOXECTBEHHOI'O ammapara Jjisi OMUCaHUsl pealbHBIX
MPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yU4ECOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0KAa3aTeNIbCTBO, PABHOCHJIbHBIE YPABHEHHS.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Harypanpubie u nensie uncia. [[puMeHeHne Npru3HaKoB JEIUMOCTH LENBIX YUCEN,
HauOobpIui o0 aenurens (ganee — HOJI) u Haumenslnee o0iiee KpaTHoe (nanee —
HOK), octaTkoB 1o mojynto, anroputMa EBkinaa i pemieHus 3aad B LEJIbIX YUCIaXx.

KommiekcHble umcna. Anredpanyeckas W TpPUTOHOMETpHUYEcKas (OpMbI 3amlucu
KOMIUIEKCHOTO 4Hcia. Apu(METHYECKHE ONepaldd C KOMIUIEKCHBIMH YHUCIIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCENI Ha KOOpJIMHATHOW muiockocTu. @opmyna Myaspa.
Kopnau n-o#i crenenn n3 KOMIUIEKCHOTO 4ucia. [[puMeHeHrne KOMIUIEKCHBIX YHUCEN JJIs
penieHus (U3NYECKUX U FeOMETPUUECKUX 3aa4.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHUN W HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT060p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOILBIO TPUTOHOMETPHYECKOU
OKPY’KHOCTH. PelieHne TpuroHoMeTpuueCKMX HEPABEHCTB.

OCHOBHBIE METObI PELLICHUS TIOKA3aTENIbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIBI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHHS CHUCTEM M COBOKYNHOCTEM palMOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapu(PMUYECKUX YPAaBHEHUIA.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

IIpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX 3a1a4
Y 3a]1a4 U3 pa3JIMYHbIX 00JacTell HAYKH U PeaIbHOM )KU3HU, HHTEPIIPETALUs OJTyYEHHBIX
pEe3yJIbTATOB.

DYyHKIUHU U TPAPUKHU

['padux xommozunuu pyuknwii. ['eomerpudeckrue 006pas3pl ypaBHEHH U HEPABEHCTB
Ha KOOPJMHATHOM MIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U TPAPUKH.

['padrueckne Metonabl perieHusl ypaBHEHU U HepaBeHCTB. ['paduueckue MeToabl
penieHus 3a1ad ¢ napaMeTpamu.

Hcnonp3oBanne rpapukoB  (QYHKIMA Ui HUCCIENOBaHMS  IMPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT IIPU PEIICHUH 3a7a4 U3 JPYTUX y4eOHbIX MPEAMETOB
Y PEATbHOU KU3HU.

Hayajna MmaTeMaTH4ecKoOro aHajamsa



[IpumeHeHrne NPOU3BOJHOM K HCCIEAOBAaHUIO (PYHKIUMHA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokaeHue HauOONbIIero M HAWMEHBLIETO 3HAYEHWH HEeMpephbIBHOU
(GYHKIIMHM Ha OTpPE3KeE.

[IpumeHeHne MPON3BOAHON JIJIsI HAXO0KAECHUS HAMIIYYIIETO PENIEHUS B IPUKIIAIHBIX
3a/1auax, AJis OnpeieNieHrus CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHoro (GopMyJio mim
rpaduxom.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO  mepBooOpasHbix. I[lepBooOpas3Hbie
aneMeHTapHbIX QyHkunid. [IpaBuna HaxoXkIeHUs IEpBOOOPa3HBIX.

HNurerpan. ['eomerpuueckuid CMbICI HWHTErpaiga. BeluuciieHue onpeneiéHHoro
uHTerpana no gpopmyie Herotona-JIeitonuna.

[Ipumenenne uHTErpanga JUisi HAXOXKJICHUS IUIOIMAACH TIOoCKUX Guryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepst  pemenuit  nuddepeHnnanbHbIX  ypaBHeHu.  Maremaruueckoe
MOJIEJTMPOBAHHUE PEaTBHBIX MPOIIECCOB € MOMOIIBIO JU(dHEepeHITUATBHBIX YPABHEHUM.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKONH TO3UIMK OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHICKOTrO OOIIECTBA, MPEACTaBICHUE O MATEMAaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUM, TPOLEIYP IPAKIAHCKOTO
oOmecTBa (BIOOPHI, OMPOCHI U JIPYroe), yMEHUE B3aUMOJICUCTBOBATh C COLMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHUU C UX PYHKIUSIMU U Ha3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUHCKOW TPAKJAHCKOM WJIEHTUYHOCTU, YBAXKEHUA K
IPOLLIOMY UM HACTOSIIEMY POCCUMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMAaTHKOB M POCCHMCKOM MaTEeMaTUYECKOW NIKOJbI,
HCIIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SIKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOTr0 Hapoaa, CcHOpMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, HTUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKH U JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUMBOIO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIKOYAsA OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUN, PACCYKIEHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTHUYE€CKHWE 3HAHUS B MHTEpecax
3JI0pOBOTO U O€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHUE, COANAHCUPOBAHHBIM PEXKUM 3aHATHH W OTIbIXA, pETryJspHas
(u3nueckas aKTUBHOCTbh), (PU3HMUECKOE COBEPIIEHCTBOBAHUE MPU 3aHATUSX CIIOPTHUBHO-
0370POBUTEIBHON 1E€ATETBbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3TuIHBIM
chepam TmpodecCHOHATLHON JCATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKol u €
NPUIOKECHUSIMUA, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyaymier mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC J>KM3HEHHBIC TIUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTU4eCKOMy OOpa30BaHMIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUWU MPAKTHUYECKUX 3aJ1ad MaTeMaTH4YEeCKOU
HaIPaBJICHHOCTH;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:



c(hOPMHUPOBAHHOCTh IKOJIOTUYECKOW KYyJIbTYpbl, TOHUMAHHUE BIUSHUS COIUATBHO-
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBLHOM Cpeibl, OCOZHAHUE
100aNbHOTO XapakTepa HKOJOTUYECKUX TMpoOJieM, OpHUEHTallMsl Ha TMPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUM JJI1 pelIeHus 3ajad B OOJIaCTH OKPYXKAIOIICH Cpebl,
MJJAHUPOBAHUE TIOCTYNKOB M OILICHKU WX BO3MOJKHBIX IOCJICACTBUN MJIA OKpPY’KaroIiei
cpensl;

8) HeHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPaKTUKH, MOHUMaHUE MaTeMaTHYeCKOW HAyKH Kak
chepbl 4eTOBEYECKON JIESITEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISI Pa3BUTHS
UUBWIN3ALNY, OBJIAJICHUE S3BIKOM MATE€MAaTUKH W MAaTEeMaTUYECKOM KyJIbTypOoW Kak
CPEACTBOM  T[O3HAaHUA  MHUpPa, TOTOBHOCTh  OCYILIECTBJISAITH  MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACSATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Bba3oBble Jjornyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKK MATEMAaTUYECKIUX OO BEKTOB,
MOHATUH, OTHOUICHUN MEXIY NOHATHSAMHU, (DOpPMYyJIHUpPOBATH OMpENENCHUs TMOHITHM,
yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JJIsi 0000IIEHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA30BBIBATE CYKCHHUS: YTBEPAUTEIbHbIC U
OoTpHUIlaTeIbHbIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTUBOPEYUS B
dakTax, TaHHBIX, HAOIIOJICHUSX U YTBEPKICHUAX, TIPEJIaraTh KPUTEPUH ISl BBISIBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JieJaTh BBIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

IPOBOJNTH CAMOCTOSITEIBHO JIOKA3aTENbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUI
(IpsiMble ¥ OT MNPOTHMBHOIO), BBICTPAMBATHh APTyMEHTALIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CIOCOO pelieHus yueOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BeIONpaTh Hanbosee MOAXOMSIINNA C YUYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJabcKue 1eHCTBUA:

UCIIOJb30BaTh  BOMPOCHI KaK  MCCIEAOBATEIbCKUM WHCTPYMEHT TO3HAHMS,
dbopMyIMpoBaTH BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpEUHE, MpOOIeMy, yCTaHABIMBATh
MCKOMOE U JJaHHOE, ((OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHCHHE,

MPOBOAUTH CAMOCTOSITENIbHO CIUJIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4YecKOro O0ObeKkTa, SBIEHUs, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BEKTaMU, SBJICHUSMHU, TPOIIECCAMU;



CaMOCTOSITENIBHO (D OpMy/IMpoBaTh OOOOLIEHUS U BBIBOJABI IO pe3yibTaTaM
IIPOBEAEHHOIO0 HAOJIIOJICHUSI, MCCIIEOBAaHUSA, OLEHUBATH JOCTOBEPHOCTH MOJYyYEHHBIX
PE3yIBTaTOB, BHIBOJOB M 0000IIECHNI;

IPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE IIPOLECCa, a TaKXKe BBIIBHUIaTh
IIPEAIIOIOKEHUS O €70 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISBJIATH JPUIIUTHI MHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha BOIIPOC
U JUIS pelIeHUs 3a]1auH;

BbIOMpaTh MHQPOPMALMI0O M3 HCTOYHUKOB PpA3JIMYHBIX THUIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUIOB U (PopMm
MPEACTABJICHHUS;

CTPYKTYypUpOBaTh HWHGPOpPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX (popmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHMBATh HAJA&KHOCTh MH(POpPMALMU O CAMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS

OO0menne:

BOCITPUHUMATH U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUH C YCIOBHUAMU U IIEITISIMA
oOIIeHus, ICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX M TUCHMEHHBIX
TEKCTaxX, /1aBaTh MOSCHEHUS IO XOIy PEIICHHS 3aJadd, KOMMEHTHPOBATH IOTYYCHHBIH
pe3yJbTaT;

B XO0/€ OOCYXIEHHS 3aJaBaThb BOMPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBI,
MpoOJIeMBI, pelaeMoi 3a7add, BHICKA3bIBaTh WJCH, HAIlCJCHHBIC HA TOWCK PEIICHHS,
COTIOCTABIIATh CBOM CYXACHUS C CYXKISGHUSIMH JPYIMX YYaCTHHUKOB JHaiora,
OoOHapyKMBaTh Pa3IMYMe U CXOJCTBO TMO3UIIUMA, B KOPPEKTHOU dopme (HOpMyTupoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

NPECTaBIATh pE3yJbTaThl pEIICHUS 3aJayd, DJKCIEPUMEHTa, HCCIEI0BaHNUA,
MPOEKTa, CAMOCTOATEIHHO BHIOMPATh (hOpMAT BHICTYIUICHUS C yUETOM 33724 IPE3CHTALINN
1 0COOEHHOCTEN ayIUTOPHUU.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISITH IJIaH, aJITOPUTM PELIECHUS 3a/1a4H, BHIOMPATh CIIOCO0 peUIeHHs ¢ y4ETOM
UMEIOLIUXCA PECYypcOoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUM ¢ yu€TOM HOBOM HMH(OPMALINH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJIeTh HAaBbIKAMH I103HABATEIbHOW pPEQIIEKCUU KaK OCO3HAHHUS COBEPLIAEMBIX
OCHUCTBUM M MBICIMTENBHBIX MPOLECCOB, MX pPe3yJbTaTOB, BIAJAETh CHOCOOaMuU
CaMOITPOBEPKH, CAMOKOHTpPOJIA IpoLiecca M pPe3yibTaTra pEelIeHHs MaTeMaTH4eCKON
3a/1a4y;



OPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTb IIPH PEILIEHUU 3214, BHOCUTD
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX, HAllJEHHBIX
OIIHOOK, BBISIBJIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa LEIUM M YCIOBUAM, OOBSACHATH NPUYUHBI
JOCTUKEHMS WK HEJOCTUKEHUSI pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINUOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHMMATh U MCIIOJB30BATh MPEUMYIIECTBa KOMAaHIHOW U UHIUBUAYaIbHOU PabOTHI
[pU pElIeHNH YUeOHBIX 3a/1a4, IPUHUMATh LI€JIb COBMECTHOM JESATENILHOCTH, INIAHUPOBAThH
OpraHM3allMI0 COBMECTHOM pabOThl, paclpeaeisTh BUABI pabdOT, JOrOBapUBaATHCH,
00Cy’XJaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCyXneHus, OOMEH MHCHH,
«MO3TOBBIE€ HITYPMBD» U UHBIE), BBIIOIHATH CBOIO YaCTh pPa0OTHI M1 KOOPAUHUPOBATH CBOU
JIEUCTBUS C JPYTMMU WIEHAMU KOMaHJbl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMMI
HOPOAYKT IO KPUTEPHSIM, CHPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenus B 10 ki1acce o0ydaromuiics NoJIyduT CIEAYIONIME TPEAMETHBIC
pe3ysbTaThl MO OTHAEIBHBIM TeMaM paboudell mporpaMMbl yueOHOTo Kypca «AureOpa u
HayaJla MaTEeMaTHYECKOr0 aHAIIU3a»:

Yucia 1 BIYUCICHHUA:

CBOOOJHO  ONEpPUPOBATH MOHATUSAMH: PAUUOHAIBHOE YHCIIO, OECKOHEYHas
MeproInYecKast ApoOb, MPOLIEHTHI, UPPALIMOHATIEHOE YUCII0, MHOYKECTBA PALIMOHATIBHBIX U
JNENCTBUTEIBHBIX YUCEN, MOAYJIb AEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh APOOU W MPOLEHTHI IJsl peUIeHUs] MPUKIAJAHBIX 3a]ad U3 Pa3IuuHbIX
OTpAaCIIE 3HAHUN U pEAIbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYKMCICHUS, MpPaBUJIa OKPYTJEHUsS, MNPUKUIKY U
OILIEHKY PE3YJIbTaTa BHIUYNCIICHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTENEHb C LIEJBbIM MMOKA3aTeIeM, UCII0JIb30BATh
HOIXOAIIYI0 (hOpPMY 3alliCh AEHUCTBUTEIBHBIX YHUCEN [T PELICHUS MPAKTUYECKUX 3a/1a4
Y TIPE/ICTABIICHUS JAHHBIX;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: aApPUPMETUUYECKUA KOPEHb HaTypalbHOU
CTENEHHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;

cBOOOIHO ONEPUPOBATh MOHATUSAMU: JOrapudM Yucia, 1eCATUYHbIE U HATypaJIbHbIC
JorapuMsl;

CBOOOJHO OMEpUpPOBaTh MOHATUSMM: CHUHYC, KOCHUHYC, TAHIE€HC, KOTAHIEHC
YHUCJIOBOI'O apryMEHTa;

ONEpUpOBaTh TMOHATUSAMH: APKCHUHYC, ApPKKOCHHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:



CBOOOJTHO ONEPUPOBATH MOHATUAMH: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICACTBHS, PABHOCHIIbHBIE HEPABEHCTBA,;

MPUMEHSTh PA3IUYHbIC METOIbI PEIICHHUS PAIIMOHATIBHBIX U IPOOHO-pAIIIOHATIBHBIX
ypaBHEHUH, MPUMEHSTh METO]] MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJIHOM NIEPEMEHHOM, MHOTOWIECH
C HeNbIMH K03 PHUIMeHTaMy, KOPHA MHOTOWIEHA, MPUMEHSTh JIeJICHUE MHOTOUWICHA Ha
MHOTOYJIEH C OCTaTKoM, Teopemy besy u Teopemy Buera ans pemienus 3aaay;

CBOOOZIHO OMEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUU, MaTpHIIA,
OnpeaenuTellb MaTpUllbl 2 X 2 U ero reOMETPUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 juisi BBIYMCICHUS €r0 3HAYCHMs, TPUMEHSTh ONpPENeTUTEeNH s
pEIICHUs CHCTEMbl JHMHEWHBIX YpaBHEHHUI, MOJETUPOBATH pEAIbHBIC CUTYallUd C
MOMOIIBI0 CHUCTEMBbI JIMHEHHBIX YpaBHEHHM, HCCIENOBaTh IMOCTPOCHHBIE MOJEIU C
HOMOIIbIO MaTPUI] U ONPEAEIUTENEH, HHTEPIPETUPOBATH OTYUECHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JAEHCTBUM ¢ KOPHIMHU ISl TPeoOpa30BaHUsI BbIPaKEHUH;

BBIMOJHATh MPEOOPa30BaHUS YHCIOBBIX BBIPAXKEHUM, COAEpXKAIIUX CTEHNEHU C
paIoHaIbHBIM TIOKa3aTeNIeM;

HCIIOJIb30BaTh CBOMCTBa JIorapu(MoB sl MpeoOpa3oBaHUs JIOTAPU(PMHUUECKUX
BBIPAKCHUMU;

CBOOOZIHO ONEpUPOBaTh MOHATUSMH: HppallMOHANbHbIE, [OKa3aTelIbHblE U
norapuMUUECKUe YpaBHEHHS, HAXOIUTh HMX PEIICHUS C TIOMOIIbIO PaBHOCHIBHBIX
MIEPEXO0/I0B MJIN OCYIIECTBIISISI TPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpPHUECKHE (OPMYIBI sl TMPeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHU;

CBOOO/IHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE ypaBHEHUE, IMPUMEHSTH
HEoOXoauMbIe (POPMYJBI JJIS PEIICHHS OCHOBHBIX THIOB TPUTOHOMETPHUYECKUX
YpaBHEHUH;

MOJIEIMPOBaTh peajbHble CUTYallMU Ha SI3bIKE ajreOpbl, COCTaBIATh BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 3aJlayM, MCCIIEOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM arrapara ajareopsbl.

DOyHKkuMU ¥ rpapukm:

CBOOOJHO OIEPUPOBATH MOHATUAMM: (PYHKUHUSA, CHOCOOBI 3adaHus (YHKUHUU,
B3aMMHO OOpaTHbie (YHKIHUU, KOMIIO3UIIUS (PYHKIUN, TpaduK (PYHKIUH, BBITOIHSATH
aJIeMEHTapHbIE TPeoO0pa3oBaHus rpaPuKOB (HYHKIIHIA,

CcBOOOIHO OTIEPUPOBATH OHATUSAMU: 00JIACTH OMPENEICHHSI U MHOKECTBO 3HAUCHUI
GyHKIIMH, HYyH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CcBOOOTHO ONIEPUPOBATH MOHITHIMHE: YETHBIE U HEUETHBIC (QYHKITUH, IEPUOANISCKIE
(YHKIIMH, TPOMEXKYTKHM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMbl 1 MUHUMYMBbI (QyHKIUH,
HauOoJIbIlIee U HAMMEHbIIIee 3HaueHne (PYHKIIUU Ha IPOMEKYTKE;

cBOOOHO OTIEpUPOBATH MOHATHIMH: CTETICHHAs (PYHKINS C HATYPaJbHBIM U LIETIBIM
nokaszateneM, rpaduK CTENEeHHOW (QYHKIMHM C HATypaldbHBIM U IIEJIBIM TIOKa3aTeleM,
rpaguKk KOpHA Nn-0Ml CTenmeHW Kak (QYHKIMKA OOpaTHOW CTENEeHH C HaTypaJbHBIM
MoKa3aresem;



OMepUpOBaTh MOHATUSIMU: JIMHEWHAs, KBaJpaTUUHas U IpOoOHO-TMHEHAs PyHKIINH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOCHHUE UX TPAPHUKOB;

cBOOO/IHO OTNIEpUPOBATH MOHATUSMU: TIOKa3aTeNIbHas U JorapudmMudeckas GyHKIIHH,
UX CBOMCTBA U rpaduKH, UCIIOIB30BATh UX IpadUKH IJisl PEIICHUs YPaBHEHUN;

CBOOOJHO  ONEPUPOBATH  MMOHATUSIMU:  TPUTOHOMETPUYECKAS  OKPY>KHOCTb,
oTpesieNieHue TPUTOHOMETPHUUECKUX (PYHKIHI YUCIOBOTO apryMEHTa;

MCIIONIb30BaTh Tpa@uKu (PyHKIUNA IS UCCIENOBAHUS MPOILIECCOB U 3aBUCUMOCTEN
IpU PEUICHUH 3a7a4 U3 JIPYruX y4eOHBIX MPEAMETOB U pealbHOW >KU3HU, BBIPAKATH
(dbopMyIamMu 3aBUCUMOCTU MEXK/y BEJIMUYNHAMU;

Hauana MareMaTH4ecKOro aHaJmn3a:

CBOOOZIHO OMEpUPOBaTh MOHATHAMH: apudMeTHdeckas U TeoMeTpUyecKas
nporpeccusi, OeCKOHEYHO YObIBaoIlas TI'€OMETpUYECKas MPOrpeccHs, JHHEHHBIA U
AKCIIOHEHIIUATBHBIN POCT, (HOpMyJia CIOXKHBIX MPOILIEHTOB, UMETh IMPEJICTABICHUE O
KOHCTaHTE;

UCIIOIb30BaTh MIPOTPECCUH JIJISI PELIEHUS PEATIbHBIX 3371a4 IPUKIIAHOTO XapaKTepa;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: IOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHus
ITOCIEA0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIJIEIOBATEIIBHOCTH, TIOHUMATh
OCHOBBI 3apO’KJICHUS MATEMAaTHUYECKOTO aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HENPEPHIBHBbIC (PYHKIMU, TOYKH pas3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJIHO ONEPUPOBATH MOHATUEM: (DYHKIIMS, HEPEPBIBHAS HA OTPE3KE, IPUMEHSATD
CBOMCTBA HEMPEPBIBHBIX (PYHKIUH AJIA PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU: TEpBasi U BTOpas MPOU3BOJHBIC (YHKIINH,
KacarenbHas K rpaduky QyHKIHY;

BBIYUCIISITH MPOW3BOJIHBIE CYMMBI, MTPOU3BEICHUS, YACTHOTO U KOMIIO3UIIMHU JBYX
GbyHKIUH, 3HaTh TPOU3BOIHBIE JJIEMEHTAPHBIX (PYHKIIUIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UUECKUIM CMBICI MPOU3BOTHON JJISl pelIeHUs
3a1ad4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALlMU HAJ MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaTr i ONUCAaHUS pPEaIbHBIX
IIPOLIECCOB U SIBIICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTHUX yUYeOHBIX MPEAMETOB;

cBOOOIHO ONIEPUPOBATH OHIATUAMU: OTIPEICTICHUE, TEOpEMa, ypaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTHYECKOro OOBEKTa, J10Ka3aTENbCTBO, PABHOCWIbHBIC YPAaBHEHUS WU
HEPABEHCTBA.

K xoHiy o0yuenus B 11 kiiacce o0y4daromuiics MOJIyYUT CIEAYIOIUE MPEIMETHBIE
pe3yibTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl yuyeOHOTO Kypca «Aunredbpa u
Hayajaa MaTeMaTUYECKOro aHAIN3a»:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: HATYpPAJIbHOE M LEJIO€ YHMCIIO, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEI, UCIIOJIB30BATh MPU3HAKU JASIUMOCTH Henbix uncen, HOJl u
HOK HarypanbHbIX Uncel sl pelieHus 3a/1a4, IPUMEHITh anroput™ EBkinupa;



CBOOOJTHO OMEPUPOBATH MOHSATUEM OCTATKA IO MOJYJIO, 3alIUChIBATh HATypalbHbIC
YHUCJa B Pa3JIMYHbBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OIMEpUPOBATh TMOHATHSAMHU: KOMIUIGKCHOE€ YHCIO ¥  MHOXECTBO
KOMIUJIEKCHBIX ~4YHWCEN, MPEACTaBIsATh KOMIUIEKCHBIE YHclia B anredpandyecko u
TPUTOHOMETPUUECKONH (opMe, BBIMOIHATH apUPMETHUYECKUE OIEpalud C HUMH H
M300pakaTh HA KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHATHUSMU: HppaAIMOHANBHBIC, ITOKa3aTeIbHBIC U
norapu(MHUUecKre HEPaBEHCTBA, HAXOAUTh MX PEHICHUS C MOMOIIBI0 PABHOCHIBHBIX
NIEPEXO/IOB;

OCYILIECTBIATH OTOOP KOPHEW MPHU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOJTHO OTMEPUPOBATH MOHSATHEM TPUTOHOMETPUUYECKOE HEPABCHCTBO, IPUMEHSTh
HEeoOXonuMble (OPMYJIBI  JIJIE  PEHICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: CHCTEMa M COBOKYITHOCTh YpPaBHEHMH U
HEPABEHCTB, PAaBHOCWJIbHBIE CUCTEMbl W CHUCTEMBI-CJICJACTBUSA, HAXOIUTh PEIICHUS
CUCTeMbl M COBOKYIHOCTEH palMOHAJIbHBIX, HPPALMOHAIIBHBIX, IOKa3aTEIbHBIX U
norapu(MHUIECKNX ypaBHEHUN U HEPABEHCTB;

pemaTh parMoHalIbHbIE, WPpPAlMOHATIBHBIC, TOKA3aTelbHbIE, Jorapu(pMUIECcKue H
TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, COJICPIKaIlle€ MOTYJIN U TapaMeTPh;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEILICHUs] YPaBHEHUN U HEPABEHCTB, a TAK)Ke
3a/1a4y ¢ mapaMeTpaMus;

MOJIETTUPOBATh PEAIbHbIE CUTYyallMd Ha SI3bIKE aJreOpbl, COCTABISTH BHIPAKEHUS,
yYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO 33/1a4, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIM C UCIOJh30BaHUEM allapara aiareOpbl, HUHTEPNPETUPOBATH MOTYUCHHBIN
pe3yJIbTar.

DYyHKIUMU U TPAPUKH:

CTpouUTh TrpaduKH KOMIIO3MIMK (YHKIMA C TOMOIIBIO  AJIEMEHTapHOIO
MCCJICIOBAHUS U CBOWCTB KOMIMO3UIIUU JABYX (DYHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl YpaBHEHUMW M HEPABEHCTB HA KOOPJIUHATHOU
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUIAMHU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSATh (DYHKIMH 711 MOJICIIUPOBAHUS U UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Havana mareMaTH4ecKoro anajiusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISi UCCIIECIOBaHUS (PYHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HaxOJIUTh HAWOOJbIIICE M HAaWMEHbINeEe 3HA4YCHUS (YHKIMHA HENMPEepPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOW3BOAHYIO JJII HAXOXJCHHWS HAWIYyYIIero peIIeHHs B
MPUKIIAHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMUYECKHUX, 3a/Jauax, I OINpeiccHus
CKOPOCTHU ¥ YCKOPEHHUsI MPOIIECcCa, 3aJaHHOTO (OpMYIION UTH TpaduKoMm;



cBOOOJHO OMEpHUPOBATh MOHATUAMH: TEPBOOOpa3Has, ONMPENEIEHHBI WHTETrpa,
HaXOJIUTh MEPBOOOPA3HBIE ATEMEHTAPHBIX (PYHKITUN U BBIYUCIISITH MHTETPA IO popmyie
Hrerorona-JlelOnuma;

HaXOJWTh IJIOMIAN TUIOCKUX GUTYDP U 00BEMBI TENT ¢ TTIOMOIIBIO HHTETPAIa;

UMETh TMPEACTABICHUE O MaTEeMAaTHYECKOM MOJCIMPOBAHUM Ha TPUMEPE
coctaBieHus nudhepeHITnaTbHBIX YPAaBHCHHUI;

pemarh TpUKIAAHBIC 3a7a4d, B TOM YHCIE COIMAIbHO-3KOHOMHYECKOTO |
du3mgecKoro xapakrepa, CpeCTBAMA MaTEMaTUYECKOTO aHATN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KNIIACC
Konuuecmeo uacos
Ne  Haumenoean Kon IIpa-
n . ue pazdenos Be m- — Dnekmponnvle (yugpposule)
/' umem oo poib ecrue obpaszoeamenvHvle pecypcbl
Hble
npocpammol 0 pabo
paob
mbl
ombul
POIII 11 xnacc https://resh.edu.ru/subject/51/11/
Uccnenosan
e dhyHKIii MBI 11 xnacc
YHKI https://uchebnik.mos.ru/catalogue?aliases=lesso
1 C IIOMOILBIO 22 1 ) )
DOM3EOHO n template,video lesson.video
ﬁp A subject program ids=31937338,31937237.3266
3023.31937337.31937333 class level ids=10.11
POIII 11 xnacc https://resh.edu.ru/subject/51/11/
enBooGoas MOBII 11 xnacc
p p https://uchebnik.mos.ru/catalogue?aliases=lesso
2 Has U 12 1 ) )
e DA n template.video lesson.video
p subject program ids=31937338.31937237.3266
3023.31937337.31937333 class level ids=10.11
r
paguxn PDOII 11 xnacc https://resh.edu.ru/subject/51/11/
;z:zzfleeTp MDII 11 xmace
N https://uchebnik.mos.ru/catalogue?aliases=lesso
3 (bYHKIMHA. 14 1 : .
ToMrOHOMET n template,video lesson,video
P subject_program_ids=31937338,31937237,3266
pUYeCKHe .
3023,31937337,31937333 class_level ids=10,11
HEPaBCHCTBA
u )
Hfﬁ:uHOHan POIII 11 xnacc https://resh.edu.ru/subject/51/11/
HOKa;aTeJ'IBH MBI 11 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
4 bl U 24 1 ) )
sorapudMI n_template.video_lesson.video
eCKI/IIe) subject_program_ids=31937338,31937237,3266
3023,31937337,31937333 class_level ids=10,11
HEPaBCHCTBA
POIII 11 xnacc https://resh.edu.ru/subject/51/11/
MOBIHI 11 xnace
5 KommiexkcHbl 10 | https://uchebnik.mos.ru/catalogue?aliases=lesso
€ ncia n_template,video_lesson,video

subject_program_ids=31937338,31937237,3266
3023.31937337.31937333 class_level ids=10.11



https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11

POIII 11 kmacc https://resh.edu.ru/subject/51/11/
MDII 11 kimacc

Hatypanbbt https://uchebnik.mos.ru/catalogue?aliases=lesso
€ U LieNble 10 1 } .
n_template,video lesson,video
e subject_program_ids=31937338.31937237.3266
3023,31937337,31937333 class_level ids=10,11
CucreMbl
parMoHaIbH
BIX, POII 11 xnacc https://resh.edu.ru/subject/51/11/
HppanuoHa MDOIII 11 knace
BHBIX 12 1 https://uchebnik.mos.ru/catalogue?aliases=lesso
IOKa3aTelIbH n_template,video lesson,video
BIX U subject program_ids=31937338,31937237.,3266
norapupmMud 3023,31937337,31937333 class_level ids=10,11
ECKUX
YpaBHEHUI
POIII 11 kmacc https://resh.edu.ru/subject/51/11/
Saaun ¢ MDOIII 11 kmacc
https://uchebnik.mos.ru/catalogue?aliases=lesso
napamerpam 16 1 . .
" n_template,video_lesson,video
subject program_ids=31937338,31937237,3266
3023,31937337,31937333 class_level ids=10,11
POIII 11 knacc https://resh.edu.ru/subject/51/11/
[ToBTOpEHwMeE, MDOIII 11 knace
00o001enue, 16 ) https://uchebnik.mos.ru/catalogue?aliases=lesso
cucTeMaTusa n_template,video_lesson,video
LU 3HAHUH subject program i1ds=31937338,31937237.3266
3023,31937337,31937333 class_level ids=10,11
OBIIEE
KOJIMYECTBO 13 10
YACOB IIO p

I[TPOTPAMME



https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://resh.edu.ru/subject/51/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937338,31937237,32663023,31937337,31937333%20class_level_ids=10,11

ITIOYPOYHOE IIVTAHUPOBAHUE

11 KJTIACC
KosmuecTBo yacoB
Jdar
No Konrp IIpakr a
A B 0JIbHbI  HWYeCK JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka U3y
0 ce e ue ven o0pa3oBaTe/ibHbIE PeCYpPChI
ro pabdor pador st
bl bl
VYpok "Onpenenenue
IIpruMenenue npon3BOIHON IPOU3BOIHON. PU3UYECKUM
| K MCCIICIOBAaHUIO (PYHKITUI | CMBICJI IPOU3BOTHOM"
HAa MOHOTOHHOCTbH U (P3]_I_[)
SKCTPEMYMBI https://resh.edu.ru/subject/lesso
n/4923/start/200980/
. VYpox "llpaBuna
[IpuMeHeHue npou3BOJHOM
. g depenippoBanus”
K UCCIeIOBAaHUIO (DYHKIUI
2 1 (PDII)
Ha MOHOTOHHOCTb U ,
KCTDEMYMEL https://resh.edu.ru/subject/lesso
pemMy n/3954/start/201011/
[IpuMeHeHne npou3BOHOU VYpoxk "lIpousBonHas
3 K HCCIICIOBAHUIO (DYHKITUH 1 creneHHoi ¢pynkuu" (POLL)
HAa MOHOTOHHOCTbH U https://resh.edu.ru/subject/lesso
3KCTPEMYMBI 1/4922/start/201042/
n
[IpuMeHeHne npou3BOHOM Ypox "llpoussospie .
. AIIEMEHTapHbIX PyHKIMH"
K HCCIEeIOBAaHUIO (DYHKITUI
4 1 (PDII)
Ha MOHOTOHHOCTb U :
SKCTDEMYMEL https://resh.edu.ru/subject/lesso
peMy n/6114/start/201073/
. VYpok "I'eomerpuyeckuit
[IpuMeHeHne npou3BOHOM .
K HCCIEMOBAHHIO y I CMBICJI IPOU3BOTHOM "
5 1 (PDII)
Ha MOHOTOHHOCTb U :
SKCTHEMYMEL https://resh.edu.ru/subject/lesso
peMy n/3976/start/201104/
IIpuMmeHneHne npOu3BOJHON VYpok "OkcTpemMyMmbl
6 K HCCJIEJOBAaHHIO (DyHKIIUIT ! bynkuu" (POL)
Ha MOHOTOHHOCTb U https://resh.edu.ru/subject/lesso
JKCTPEMYMBI 1/3987/start/273810/
Ypok "Haubonbiee u
Haxoxnenne HanbobIero
HaWMEHBIIIEE 3HAUCHUS
Y HaWMEHBILIETO 3HAYCHUS
7 1 ¢bynkun" (POIL)

HeNpepbIBHON (YHKINHU HA
OTpe3Ke

https://resh.edu.ru/subject/lesso
n/6115/start/36346/



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/4922/start/201042/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

Haxoxnenne HanOoJIbIIETO
W HaUMEHBIIIEr0 3HAYEHUS

Ypox "lIpousBoanas
BTOPOT'O MOPSJKA.
BBINyKIJIOCTh ¥ TOYKH

8 .

HEenpepbIBHON (DYHKIIUU HA neperu6a" (POLL)

OTpE3KE https://resh.edu.ru/subject/lesso
n/6116/start/273928/

Ypok "Haubonbiiee u
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42 YPaBHEHHI C IIOMOIBIO dopmynst" (MOLI)
TPUTOHOMETPUYECKOMN https://uchebnik.mos.ru/material
OKPYHOCTH _view/lesson_templates/210794

6?menuReferrer=catalogue

Ot6op KopHE# VYpok "Tpuronomerpuyeckue
ypaBHeHus. O606mmenne"

TPUTOHOMETPUUECKUX

43 ABHEHHM C IIOMOIIIBIO (ML)
yp I . .

. https://uchebnik.mos.ru/material

TPUTOHOMETPUYECKON . . .
_view/atomic_objects/8892654?

OKpYKHOCTH menuReferrer=catalogue
VYpok "Tpuronomerpudeckue

PellieHie YpaBHEHHUS U HepaBerTBa c

44 TPUTOHOMETPUYECKUX ABYMH TICPEMEHHLIMH

(POILI)

HEPABEHCTB .
https://resh.edu.ru/subject/lesso
n/4124/start/38846/

Pemenue Ypok "Pemenune

45 TPUTOHOMETPUUECKUX TPUTOHOMETPUUYECKUX

HEpPABEHCTB

HepaseHcTB" (MOIII)
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https://resh.edu.ru/subject/lesson/4124/start/38846/
https://resh.edu.ru/subject/lesson/4124/start/38846/

https://uchebnik.mos.ru/material
_view/lesson_templates/51086?
menuReferrer=catalogue

VYpok "Tpuronomerpuyeckue

Pemenne HepaBeHcTBa" (MOII)
46 TPUTOHOMETPUUYECKUX https://uchebnik.mos.ru/material
HEPABEHCTB _view/atomic_objects/7475718?
menuReferrer=catalogue
Ypok "Tpuronomerpudeckue
Pemerne Hepasenctsa" (MDIII)
47 TPUTOHOMETPUUYECKUX https://uchebnik.mos.ru/material
HEPABEHCTB _view/atomic_objects/7475718?
menuReferrer=catalogue
Kontposnbnas pabora: Ypox "Ilocrpoenne
"Tpadyxca rpadukoB
TPUTOHOMETPUUYECKUX TPUTOHOMCTPHHCCKUX
48 — bynkuit" (MOL)
https://uchebnik.mos.ru/material
Tpuronomerpuyeckue X
; _view/lesson_templates/273425
HCpaBeHCTBa 5?menuReferrer=catalogue
Vpox "llokazarenbHbie U
norapudmugeckue
OCHOBHbBIE METOJIbI ypaBHEHHUS U HEPABEHCTBA C
49 pelIeHNs T0Ka3aTeIbHbIX JByMsI IepeMeHHBIMU "
HEPABCHCTB (POILI)
https://resh.edu.ru/subject/lesso
n/4155/start/38784/
Buneo "Iloka3zarenbHble
OCHOBHBIE METOTBI HepasencTsa" (MDIII)
50 pemreHns moKa3aTeIbHBIX https://uchebnik.mos.ru/material
HEPABEHCTB _view/atomic_objects/54225847
menuReferrer=catalogue
Buneo "IlokaszarenbpHble
OcCHOBHBIE METOABI Hepasenctaa" (MDIII)
51 PCIICHUA TOKA3ATCIIBHBIX https://uchebnik.mos.ru/material
HEPABEHCTB _view/atomic_objects/7704567?
menuReferrer=catalogue
Buneo "Pemenne
OCHOBHBIE METOIBI MOKa3aTeNbHBIX HEPABEHCTB."
52 peLIeHHS TOKA3aTeIbHBIX (M5LI)
https://uchebnik.mos.ru/material
HEPaBEHCTB . . .
_view/atomic_objects/10392658
?menuReferrer=catalogue
53 OCHOBHBIE METOIBI VYpok "llokazarenbHble 1

peleHus

norapuMuIecKue
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JorapuMUIECKIX
HEPABCHCTB

ypaBHEHHUS U HEPABEHCTBA C
JByMsI IEpeEMEHHBIMU "
(PD1I)
https://resh.edu.ru/subject/lesso
n/4155/start/38784/

OCHOBHBIE METOBI

Buneo "Jlorapugmuueckue
HepaBeHcTBa" (MOILI)

peleHus . .
54 HorapHpMHICCKIX https://uchebnik.mos.ru/material
P _view/atomic_objects/5662600?
HEPABEHCTB _
menuReferrer=catalogue
n
OCHOBHBIE METOIbI VYpoxk "Jlorapudpmuaeckue
HepaBeHcTBa" (MOII)
peleHus . .
55 https://uchebnik.mos.ru/material
Jorapu(PMUIECKuX . : .
_view/atomic_objects/8586127?
HEpPaBEHCTB —
menuReferrer=catalogue
Buneo "Pemenue
OCHOBHBIE METO/IbI J0rapu(HMUUECKHX
56 pemeHns HepaBeHcTB" (MOILII)
JorapupMHUIECKUX https://uchebnik.mos.ru/material
HEPaBEHCTB _view/atomic_objects/6977949?
menuReferrer=catalogue
VYpok "Pemenune
OCHOBHBIE METO/IbI MPPatHOHATIBHBIX
HepaseHcTB" (MOIII)
57 pelIeHUs] UppalMOHATBHBIX ) )
https://uchebnik.mos.ru/material
HEpPaBEHCTB . : .
_view/atomic_objects/11094778
?menuReferrer=catalogue
VYpok "Pemenue
OCHOBHBIE METOTBI prauHOHa{I’HHX
58 pelIeHNs UPPalMOHATIBHBIX HEPABCHCTR .(MSIH) .
HEDABCHCTE https://uchebnik.mos.ru/material
P _view/atomic_objects/11094778
?menuReferrer=catalogue
VYpok "HUppanuoHnanbHbie
OCHOBHbIE METOIBI nepasencrea." (MDILI)
59 peueHnsa npparuoHaIbHbIX https://uchebnik.mos.ru/material
HEPaBEHCTB _view/lesson_templates/161703
4?menuReferrer=catalogue
Ypoxk "HUppanuoHanbHble
OCHOBHBIC METOIBI HepaBeHcTBa." (MOILII)
60 pelIeHns uppanruoHaIbHBIX https://uchebnik.mos.ru/material

HCPAaBCHCTB

_view/lesson_templates/161703
4?menuReferrer=catalogue
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Buneo "Pemienue

MPOCTEUIIINX
I'padmueckue meToab UPPALIMOHATIBHBIX
61 pelIeHus: UpPaMOHATbHBIX ypaBHenuii" (MOIII)
YpaBHEHUU https://uchebnik.mos.ru/material
_view/atomic_objects/12013780
?menuReferrer=catalogue
VYpok "Pemienue
MPOCTEUIIINX
I'padmueckue metoab UPPALIMOHATIBHBIX
62 pelIeHus: UpPaMOHATbHBIX ypaHenuit" (MDIII)
YpaBHEHUU https://uchebnik.mos.ru/material
_view/atomic_objects/10025410
?menuReferrer=catalogue
VYpoxk "IlokazarenbHbie
I'padmueckue metoab ypaBaenus" (MOIII)
63 pelIeHHs TOKa3aTeIbHbIX https://uchebnik.mos.ru/material
ypaBHEHUH _view/lesson_templates/131141
8?menuReferrer=catalogue
Buneo "IlokazarenbHble
I'paduueckue MeTo b1 HepaseHcTBa" (MOIII)
64 pelieHus MoKa3aTeIbHBIX https://uchebnik.mos.ru/material
HEPaBEHCTB _view/atomic_objects/7704567?
menuReferrer=catalogue
VYpok "Mertozsl penieHus
I'papuueckue MeTonbl Ja0rapu(pMUUECKUX
65 pelieHus ypaBaenuii" (MOIII)
JorapupMUIECKUX https://uchebnik.mos.ru/material
ypaBHEHUH _view/atomic_objects/9538269?
menuReferrer=catalogue
VYpok "Pemenue
I'padpuueckue MeToab! JorapupMHUECKUX
66 pemeHust HepaseHcTB" (MDOIII)
JorapuPpMUUECKUX https://uchebnik.mos.ru/material
HEPaBEHCTB _view/lesson_templates/184056
8?menuReferrer=catalogue
Buneo "Pemenune
I'padmueckue MmeToabt fpocTeHiimX
permeHms JorapupMUUECKUX
67 HepaeHcTB" (MOII)
Jorapu(PMUIECKuX . .
https://uchebnik.mos.ru/material
HEPaBEHCTB . . .
_view/atomic_objects/75264547
menuReferrer=catalogue
68 I'padmueckue MmeToabt VYpok "Jlorapupmuyeckue

PCHICHUS IMMOKA3aTCIBbHBIX U

ypaBHeHus" (MOILI)
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JorapuMUIECKIX
ypaBHEHUH

I'padmueckue meToapl
pEIICHUS MTOKA3aTeIbHBIX U

https://uchebnik.mos.ru/material
_view/atomic_objects/7452530?
menuReferrer=catalogue

Vpoxk "llokazarenbHbie
ypaBHenus" (MOIII)

69 https://uchebnik.mos.ru/material
Jorapu(PMUIECKuX X
. _view/lesson_templates/131141
ABHEHUU
yp 8?menuReferrer=catalogue
Buneo "Iloka3aTeabHbIe
I'paduueckue meToapl
HepaseHcTBa" (MOIII)
pelIeHHS TOKA3aTeNbHBIX U ) )
70 A — https://uchebnik.mos.ru/material
P _view/atomic_objects/5422584?
HEPaBEHCTB —
menuReferrer=catalogue
"
T'padiraeckue MeToTs! Ypok "Jlorapupmuueckue
HepasencTBa" (MOIII)
pelieHus TOKa3aTeNIbHBIX U ) .
71 https://uchebnik.mos.ru/material
Jorapu(PMUIECKUX X ) _
view/atomic_objects/7452510?
HEpPaBEHCTB - —
menuReferrer=catalogue
n
KoHntposbHas pabora: Ypox "Pewenue
"UppanuonaibHble, MpPALMOHAIEHBIX
HepaseHcTB" (MOIII)
72 MOoKa3aTeyibHbIE 1 } )
JorapHbMITIecKH® https://uchebnik.mos.ru/material
p " _view/atomic_objects/11094778
HEpPaBEHCTBA
p ?menuReferrer=catalogue
ok "Onpenenenue
KommnekcHeie uncia. Ypox "Onpen
KOMIUJIEKCHOTO YHCIIa.
Anrebpanyeckas u 5
JlelicTBUS ¢ KOMITJIEKCHBIMU
73 TPUTOHOMETPHYECKAs
gyrcnamu" (POILI)
(dhopmbI 3anucu _
COMILICKCHOIO THCIa https://resh.edu.ru/subject/lesso
n/4115/start/149105/
KommiekcHble unca. VYpoxk "Tpuronomerpuyeckas
AnreGpanyeckas u (dbopMa KOMIUIEKCHOTO
74 TPUTOHOMETPUYECKAS gucna" (POIL)
(dhopmbI 3anucu https://resh.edu.ru/subject/lesso
KOMILUIEKCHOTO YHCIa n/6120/start/38567/
VYpok "Onpenenenune
KOMIIJIEKCHBIX YHCEJI.
Apudmernyeckne JIlercTBUS ¢ KOMIUJIEKCHBIMU
75 Oreparuu ¢ gucaamu” (MDII)
KOMIUJICKCHBIMU YHUCIaMU https://uchebnik.mos.ru/material
_view/lesson_templates/236675
4?menuReferrer=catalogue
Apudmernueckue Vpok "3ananne Ha
76 Onepauuu ¢ KOMILIEKCHBIE yucna"

KOMIIJICKCHBIMHA YK CJIaMH

(MDII)
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https://uchebnik.mos.ru/material
_view/atomic_objects/98627447
menuReferrer=catalogue

VYpok "I'eomerpuueckas

N3o6paxenune HHTCpTpeTatiA

KOMILJIEKCHOTO ynciia"
77 KOMIUJIEKCHBIX YHCEII Ha -

KOOPJAMHATHOW INIOCKOCTH ( ) ,
https://resh.edu.ru/subject/lesso
n/4103/start/38536/

VYpoxk "KommiekcHsie yncia.
['eomeTpuyeckas

N3obpaxenune MHTCPIpCTALHA

KOMILJIEKCHOTO yncia"
78 KOMIUJIEKCHBIX YHCET Ha

KOOPJMHATHOM IJIOCKOCTH (ML) ) )
https://uchebnik.mos.ru/material
_view/lesson_templates/237124
5?menuReferrer=catalogue
VYpok "U3BieueHne KOpHs U3

®opmyna Myaspa. Kopau KOMILIEKCHOTO uncia"

79 Nn-0#l CTENEHU U3 (PDII)

KOMIIIEKCHOI'O YHCIa https://resh.edu.ru/subject/lesso
n/4930/start/79039/

VYpok "Beipaxkenus,

®opmyiia Myaspa. Kopau COACPKAILNC KOPHH N-

. crenenn" (MOII)
80 n-0il CTETEeHU U3 ) )

KOMILICKCHOIO SHCIa https://uchebnik.mos.ru/material
_view/atomic_objects/8669338?
menuReferrer=catalogue
VYpoxk "[lonstue

[Tpumenenue KOMILJIEKCHOTO yncia

21 KOMIUIEKCHBIX YHCEN IS (MDII)

peuieHus GU3NYECKux U https://uchebnik.mos.ru/material

reoOMEeTPUYECKUX 3a1a4 _view/atomic_objects/9781764?
menuReferrer=catalogue
VYpok "'eomerpudeckas
MHTEpIpeTaLus

KonTponbHas pa6oTa: KOMIIJIEKCHOT0 yucia"

82 (MDII)
KommnnekcHsie uncia . .
https://uchebnik.mos.ru/material
_view/atomic_objects/9790944?
menuReferrer=catalogue
Vpok "HatypanbHbie u
23 Harypanbhble u niensie menble uncia. JJemnMocThb

qucia

HaTypaJIbHbIX yHcen"
(MDB1I)
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Hatypanbnble u niesnbie

https://uchebnik.mos.ru/material
_view/atomic_objects/7445033?
menuReferrer=catalogue

VYpok "HatypanbHble u
nenble uyncna. JlenumMocTb
HaTypajbHbIX Yncen"

84 (MD1I)
qucia . .
https://uchebnik.mos.ru/material
_view/atomic_objects/7445033?
menuReferrer=catalogue
Vpok "CpolicTBa
I nenumoct” (MOI)
PUMEHEHUE NMPU3HAKOB ) )
85 EITHMOCTH LEMBIX HCET https://uchebnik.mos.ru/material
_view/atomic_objects/8447104?
menuReferrer=catalogue
Ypok "CBoiicTBa
I nenumoct" (MOIL)
pUMEHEHHUE MPU3HAKOB ) )
86 https://uchebnik.mos.ru/material
NETUMOCTHU LEIBIX YHCET . ) .
_view/atomic_objects/8447104?
menuReferrer=catalogue
VYpoxk "llpumenenue Teopuu
[IpumeneHne npu3HaKoB ACTHMOCTH JUILA PEINCHHA
. ypaBHeHuii" (MOILI)
87 JEIIMMOCTH LEJIBIX YUCEI: httos//uchebnik i -
HOJI 4 HOK ttps. uchebnik.mos.ru/materia
_view/lesson_templates/193245
6?menuReferrer=catalogue
VYpoxk "lIpumenenune Teopuu
[Ipumenenre npu3HaKoB ACTHUMOCTH. AT PEINCHHA
. ypaBHeHuii" (MOIII)
88 JIEIUMOCTH LIEIBIX YHCE: ) )
HOJT u HOK httF)s://uchebnlk.mos.ru/materlal
_view/lesson_templates/193245
6?menuReferrer=catalogue
Vpox "CpoticTBa
[IpumeHeHne npu3HaKoOB neaumoctn" (MDIII)
&9 JIEIIMMOCTH IEJILIX YUCET: https://uchebnik.mos.ru/material
OCTaTKH 110 MOJYJIIO _view/atomic_objects/8447104?
menuReferrer=catalogue
Vpok "CpolicTBa
[IpumeHeHne MpU3HAKOB nenumoct" (MOI)
90 JIEIMMOCTH LIEJIBIX YUCET; https://uchebnik.mos.ru/material
OCTaTKH 110 MOIYJIIO _view/atomic_objects/8447104?
menuReferrer=catalogue
[IpumeneHne npu3HaKoB VYpoxk "Anroputm EBkimma”
91 JEIIMMOCTH IEJIBIX YUCET: (MDIII)

anroput™ EBknnna ans

https://uchebnik.mos.ru/material
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peuicHud 3a1a4 B HCJIbIX
qucjiax

view/atomic objects/7529742?
menuReferrer=catalogue

KonTponbnas pabora:

VYpok "lIpumenenue Teopuu
JIETUMOCTH ISl PEILICHUS
ypaBuenuid" (MOILII)

92

"Teopus nenbix uncen" https://uchebnik.mos.ru/material
_view/lesson_templates/193245
6?menuReferrer=catalogue

Cucrema 1 COBOKYITHOCTh YpoK "JIuHCHHEIC ypaBHEHIA

N Y HEpaBEHCTBA C JIByMS
ypaBHeHU. PaBHOCHIIbHBIE

93 nepemenHbiMu" (POLLI)
CUCTEMBI U CUCTEMbI- .
- https://resh.edu.ru/subject/lesso

A n/6122/start/38660/
VYpok "Henuneiinbie

Cucrema v COBOKYITHOCTh YpaBHEHHUS U HEPABEHCTBA C

o4 ypaBHeHUH. PaBHOCHIIbHBIE JByMsI IepeMeHHBIMU"
CHUCTEMBI U CUCTEMBI- (PDII)

CIIEICTBUS https://resh.edu.ru/subject/lesso
n/6123/start/149198/

Ypok "JIpoOHbie

OCHOBHBIE METO/IbI pauuoHaNbHbIe ypaBHEHUs"

95 pELICHUS CUCTEM U (MDII)

COBOKYITHOCTEH https://uchebnik.mos.ru/material

palMOHANIBHBIX YPaBHEHUI _view/atomic_objects/7416534?
menuReferrer=catalogue

OCHOBHBIC METO/IBI Ypox "HpparnonansHbie

peueHusA CUCTEM U ypaBHEHHS. " (MDIII)

96 COBOKYITHOCTEH https://uchebnik.mos.ru/material
HPppaluoOHaIbHBIX _view/atomic_objects/7861380?
ypaBHeHui menuReferrer=catalogue

Vpox "llokazarenbHbie

OcCHOBHBIE METOBI YpaBHEHUS U UX CUCTEMBI"

97 peleHnsA CUCTEM U (MQU_[)

COBOKYITHOCTEH https://uchebnik.mos.ru/material

MOKa3aTeJIbHbIX YPaBHECHUI _view/atomic_objects/7454902?
menuReferrer=catalogue
Vpoxk "llokazarenbHbie
ypaBHeHUsA. CUCTEMBI

OCHOBHBIE METO/TbI 5

peIleHNsT CHCTEM H MTOKa3aTeJIbHBIX YPABHEHHM"

98

COBOKYITHOCTEH
MTOKA3aTEIbHBIX YPaBHEHU I

(MDIII)
https://uchebnik.mos.ru/material
_view/atomic_objects/7452582?
menuReferrer=catalogue
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OCHOBHBIE METOBI
pEIICHUs CUCTEM U

VYpoxk "Jlorapudpmuaeckue
ypaBuenus" (MOIII)

99 COBOKYITHOCTEM https://uchebnik.mos.ru/material
JoTapu(PMUIECKUX _view/atomic_objects/7452530?
ypaBHEHHI menuReferrer=catalogue

K "MeTopl pelcHus
OCHOBHBIE METOIBI Ypo CTOZLBI petie
norapuMUIECKUX
pelIeHus: CUCTEM U _
. ypaBHenui" (MOIII)
100 COBOKYITHOCTEH . .
https://uchebnik.mos.ru/material
norapupMHUIECKUX . . .
. _view/atomic_objects/9538269?
ABHEHUU
yp menuReferrer=catalogue
[Ipumenenue cucrteM K
Vpok "3anaya Ha IBHXKEHUE
PELICHUI0 MAaTEMaTUYECKUX 5
Cucrema ypaBHEeHUI"
3aj1a4 1 3aj1a4 U3
N (MDBIII)
101 pasnuuHbIX oOnacrTei ' .
N https://uchebnik.mos.ru/material
HayKH U peabHOM KU3HH, . : .
_view/atomic_objects/8580943?
HHTEPIPETAIUS
priperan menuReferrer=catalogue
MOJIyYEHHBIX PE3YJIbTATOB
[IpumeHeHue cucrem Kk
VYpox "Cucremsl
PEIICHUI0 MATEeMAaTUUYECKUX
TPUTOHOMETPUUYECKUX
3aj1a4 1 3aj1a4 u3 A MBI
N aBHEHUU
102 = pa3nuuHbIX 0OnacTeit M ( ) ]
. https://uchebnik.mos.ru/material
HayKH U peajbHOU KU3HH, X ) :
_view/atomic_objects/7475717?
HUHTEpHpeTaus
plipetal menuReferrer=catalogue
MOJIyYEHHBIX PE3YJIbTATOB
HpI/IMeHeHI/Ie HEPABCHCTB K BI/I,HCO "CucreMsol
PEIICHUIO MATEMATHYCCKUX HEJIWMHENHBIX ypaBHeHI/II?'I.
3a[a4 ¥ 3a1a4 U3 Cucremsl HepaBeHCTB"

103 pa3IUYHBIX 00NacTei (MDII)

HAaYKH U PEaJbHOM KU3HU, https://uchebnik.mos.ru/material
HUHTEpIIpETaALUL _view/atomic_objects/11848927
IIOJIyYE€HHBIX PE3YIETaTOB ?menuReferrer=catalogue

K "TlokazaTenbHbl
Kontponbnas pabora: Ypo okasare ©
" ypaBHeHUs. CUCTEMBI

Cucrembl paluOHaIbHBIX, 5
MIOKa3aTeIbHBIX YPAaBHEHUN"

HppaLMOHATIBHBIX

104 (MD11I)

MOKa3aTeIbHbIX U ) )
https://uchebnik.mos.ru/material

Jorapu(pMUIECKIX . : .

on _view/atomic_objects/7452582?
BHCHUH

YpaBHC menuReferrer=catalogue

Vpok "YpaBHeHus u
105 PanmonansHbIe ypaBHEHUSI HEPaBEHCTBA C IBYMS

C rmapamMeTpamMu

NEPEMEHHBIMHU C
napamerpamu” (POILI)
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https://resh.edu.ru/subject/lesso
n/4145/start/111179/

106

107

PanmonanbHbie
HEpaBEHCTBA C
rnapameTpamu

PanmonanbsHble cucTeMBbI €
napameTpamu

Ypok "YpaBHeHus u
HEPAaBEHCTBA C ABYyMs
IIEPEMEHHBIMU C
napamerpamu’ (ML)
https://uchebnik.mos.ru/material
_view/atomic_objects/8586869?
menuReferrer=catalogue

Buneo "Pemenue ypaBHeHus
C IapamMeTpoM ABYMS
criocobamu" (MDIII)
https://uchebnik.mos.ru/material
_view/atomic_objects/11263950
?menuReferrer=catalogue

108

109

110

Hppauunonansusie
YPaBHEHUs1, HEPABEHCTBA C
rapameTpamu

HppatmoHanbHble CHCTEMBI
C mapameTpaMu

Tloka3zarenbpHbIE
ypaBHEHUs1, HEPABEHCTBA C
rnapameTpamu

VYpok "CmerianHbie
HMppalOHAIIbHBIE YPABHEHUS
¢ nmapameTrpom" (MOILII)
https://uchebnik.mos.ru/material
_view/lesson_templates/173662
7?menuReferrer=catalogue

VYpok "CMmenianneie
MPPALMOHATIbHBIE YPABHEHHUS
¢ napameTrpom" (MOILII)
https://uchebnik.mos.ru/material
_view/lesson_templates/173662

7?menuReferrer=catalogue

VYpok "YpaBHeHus u
HEPABEHCTBA C IByMS
IEPEMEHHBIMU C
napamerpamu" (MOLL)
https://uchebnik.mos.ru/material
_view/atomic_objects/8586869?
menuReferrer=catalogue

111

112

Tloka3zarenbHBIE CUCTEMBI C
napameTpamu

Jlorapudmuueckue
ypaBHEHUS, HEPABEHCTBA C
napameTpamu

VYpok "YpaBHeHus u
HEpPABEHCTBA C IByMS
MEPEMEHHBIMU C
napametpamu" (MOLL)
https://uchebnik.mos.ru/material
_view/atomic_objects/8586869?
menuReferrer=catalogue

Buneo "Pemenne ypaBHeHUs
C TapaMeTpoM JIByMs
cnocobamu" (MOIII)
https://uchebnik.mos.ru/material
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view/atomic objects/11263950
?menuReferrer=catalogue

Buneo "Pemenue ypaBHeHus
C IapamMeTpoM ABYMS

113 Jlorapudpmuyeckne criocobamu" (MDIII)

CHCTEMBI C TapaMeTpaMu https://uchebnik.mos.ru/material
_view/atomic_objects/11263950
?menuReferrer=catalogue
VYpok "Tpuronomerpuyeckue
ypaBHEHUS ¢ mapameTpamu"

114 Tpuronomerpudeckue (MDII)

YpaBHEHUs C TapaMeTpaMu https://uchebnik.mos.ru/material
_view/atomic_objects/7475710?
menuReferrer=catalogue
VYpok "Tpuronomerpuyeckue

TpHrOHOMETpHUECK e ypaBHEHHUs ¢ mapaMerpamu”

115 HEPaBEHCTBA C (M3IL) ) .
ADAMCTDAMI https://uchebnik.mos.ru/material
paMetp _view/atomic_objects/7475710?
menuReferrer=catalogue
VYpok "Tpuronomerpuueckue
ypaBHEHUS ¢ rapameTpom”
116 Tpuronomerpudeckue (MDII)

CHCTEMBI C TapaMeTpaMu https://uchebnik.mos.ru/material
_view/atomic_objects/8533683?
menuReferrer=catalogue

Moctpoerue u Buneo "®yHkimoHaIbHBIN

. METO/I IPY PEIICHUH

MaTeMaTUYECKUX MOJAENEH YPABHCHHS C IAPAMETPOM. "

117 . (MDBI)
peaNbHBIX CUTYaLH C ) )
[OMOIIEIO VpABHEHHIL ¢ https://uchebnik.mos.ru/material
yp _view/atomic_objects/6846358?
napameTpamu
pameTp menuReferrer=catalogue

Moctpoerte n Ypok "MOHOTOHHOCTb

HCCIIe10BAHIE GyHKIUHI NpU pelieHUH

MaTeMaTHYeCKUX MOJENIEeH YPaBHCHHI ¢ napaverpamu.”

118 N (MDIII)
peaTbHBIX CUTYaLH C ) ]
ITOMOIIBEO CHETEM https://uchebnik.mos.ru/material
N _view/lesson_templates/168923
ABHEHUU C MMapaMeTpamMu

yp P p 7?menuReferrer=catalogue

Toctpoenue 1 Ypok "MOHOTOHHOCTb

S — GYHKIUHN pU penieHuH

119 yYpaBHEHUH ¢ mapameTpamu."

MaTeMaTHYECKUX MOJeei
peanbHBIX CUTYyaIuH C

(MDIII)
https://uchebnik.mos.ru/material
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IIOMOIIBIO CUCTEM

YPaBHEHUH C ITapaMeTpaMu

view/lesson templates/168923
7?menuReferrer=catalogue

KonTponbHas pabora:

Ypoxk "3agaum ¢
napamerpoM" (MOILI)

120 " " https://uchebnik.mos.ru/material
3agauu ¢ mapaMeTpamu X
_view/lesson_templates/174713
9?menuReferrer=catalogue
[ToBTOpenue, 06061IeHNE, YPOK "V paBHCHHS. EVIGTOHH
. peuienus ypasuenuit" (POILI)
121 CHCTEMAaTHU3alMs 3HAHWM: ,
e — https://resh.edu.ru/subject/lesso
P 1/4932/start/ 127853/
VYpok "Tpuronomerpuyeckue
n
[ToBTOpenue, 06001EeHNE, ypasHenus. O6o6umenne
.. (MDIII)
122 CHCTEeMaTH3allus 3HAHUI: ] )
" " https://uchebnik.mos.ru/material
YpaBHeHus . . .
_view/atomic_objects/8892654?
menuReferrer=catalogue
MosTopenne, ofobmenye, VYpok "Cucremsl ypaBHEHUM.
. Mertoibl pelieHus CUCTEM
CHCTEMAaTHU3alMsl 3HAHUH: B
123 " ypaBHenuit" (POILI)
VYpaBHenust. CucTemsl _
— https://resh.edu.ru/subject/lesso
P n/4134/start/39002/
VYpok "Hepasencrna.
[ToBTOpeHue, 06001IEHNE, Mertoibl penieHus
124 cucTeMaTHU3alus 3HaHUH: HepaseHCTB" (POLII)
"Hepasenctna" https://resh.edu.ru/subject/lesso
n/4933/start/127884/
VYpok "Cucrema
MaTeMaTUYECKUX TOHSATUH,
[ToBTOpenue, 06061IeHNE, (baxTOB M METOZ10B Kypca
.. anreOpsl ¥ Ha4as aHanuza"
125 CHCTEMaTH3aINsI 3HAaHUH:
n n (MSI_H)
HepasencrBa ) .
https://uchebnik.mos.ru/material
_view/atomic_objects/7475714?
menuReferrer=catalogue
VYpok "KonTponpHas pabota
no teme: "Pemenue
HOBTOpCHI/IC, O606H.ICHI/IC, JIOI‘apI/I(I)MI/I‘-IeCKI/IX
126 CHCTeMaTHu3allus 3HaHUM: HepaseHcTs"." (MDIII)
"Hepasenctna" https://uchebnik.mos.ru/material
_view/lesson_templates/173687
8?menuReferrer=catalogue
127 [ToBTOpenue, o6o0mEH e, Vpox "lIponsBoanas u

CHCTeMaTHu3allus 3HaHUM:

unterpan” (P3OL)



https://uchebnik.mos.ru/material_view/lesson_templates/1689237?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1689237?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4932/start/127853/
https://uchebnik.mos.ru/material_view/atomic_objects/8892654?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4933/start/127884/
https://resh.edu.ru/subject/lesson/4933/start/127884/
https://uchebnik.mos.ru/material_view/atomic_objects/7475714?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7475714?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7475714?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue

"[IpousBonHas u e€
npuMeHeHue"

https://resh.edu.ru/subject/lesso
n/4163/start/39116/

[ToBTOpeHME, 0600MIIEHNE,
CUCTEMATHU3ALIMS 3HAHMIA:

Ypox "lIpumenenue
IIPOU3BOJHOM K
UCCJICTOBAHHIO (DYHKITHH.

128 " . 0606mmenue" (MOIII)
IIpownsBoaHas u €€ ) )
UMeHCHIC" https://uchebnik.mos.ru/material
P _view/atomic_objects/8891630?
menuReferrer=catalogue
Ypok "lIpumenenue
ToBTopenHe, 06o6meHHe MIPOU3BOAHON B TEOMETPHH, B
cucTeMaTu3alnus 3HaHH: (usnKe U MaTeMATHKE, B
129 " . texHuke" (MOIII)
[IpousBognas u eé ) )
S — https://uchebnik.mos.ru/material
P _view/lesson_templates/113053
1?menuReferrer=catalogue
[ToBTOpenue, 06001IEHNE, VYpox "lIpousBogHas u
130 CUCTEMaTHU3aIs 3HAHUMN: unterpan” (PSOL)
"WUnTerpain u ero https://resh.edu.ru/subject/lesso
npuMeHeHue" n/4163/start/39116/
Vpoxk "llokazarenbHas
n
[ToBTOpeHme, 06001IEHNE, bymxuns. O6o0menne
131 CUCTEMAaTU3ALs 3HAHWUMN: (M3IL) ) )
"Dy https://uchebnik.mos.ru/material
Y _view/atomic_objects/8892675?
menuReferrer=catalogue
VYpok "®yukuuu. CBoiicTBa
[ToBTOpeHue, 06001ICHNHE, I(?IYHKHHH . rpaq)HKH;,,
132 cUucTeMaTu3auus 3HaHW: P(;fHeHOBaHHe Gyt
"OyHkuun" ( ) ]
https://resh.edu.ru/subject/lesso
n/6124/start/38970/
Ypok "Ob6o6menue. Crenenu
IToBTOpenue, 06o0IEHNE, 1 KOpHH. ?TeHeHHHe
133 CUCTEeMaTH3alMsl 3HAaHHH: (pyHKIMH. (MSI_H) )
"DyHKIH" https://uchebnik.mos.ru/material
Y _view/atomic_objects/8551098?
menuReferrer=catalogue
VYpoxk "KontponsHas pabora
o teme: "Pemienue
134 Hroroast KoHTpOIBHAS norapuMUIECKUX
pabota YpaBHEHUH U HEPABEHCTB""
(MDIII)

https://uchebnik.mos.ru/material



https://resh.edu.ru/subject/lesson/4163/start/39116/
https://resh.edu.ru/subject/lesson/4163/start/39116/
https://uchebnik.mos.ru/material_view/atomic_objects/8891630?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8891630?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4163/start/39116/
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https://uchebnik.mos.ru/material_view/atomic_objects/8551098?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8551098?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1612302?menuReferrer=catalogue

_view/lesson_templates/161230
2?menuReferrer=catalogue
Ypoxk "KontponbHas padota
no teme: "Pemienue
HrtoroBast KOHTpoOJIbHAS AOrapUpMUTECKIX
135 paGora 1 1 nepasencts"." (MDIII)
https://uchebnik.mos.ru/material
_view/lesson_templates/173687
8?menuReferrer=catalogue
Ypoxk "KomOuHMpOBaHHBIE
136 [ToBTOpeHue, 060061IeHNE, | 3agaun” (POL)
CHUCTEMaTHU3alus 3HAHUI https://resh.edu.ru/subject/lesso
n/4934/start/39170/
OBUIEE KOJIMYECTBO 13 10 0
YACOB I10 ITPOTPAMME 6

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koo . .
IIposepsiemvie npeomemuvie pe3yibmamsl 0C80EHUsL OCHOBHOU 00PA308aAMENbHOU
L npocpammul cpeone20 obuje2o 0opazo8aHus
pe3yiemama
1 Yucna v BIYUCICHUS
L1 OnepupoBaTh MOHATHSAMH:  pPAllMOHAIBHOE W  JICUCTBUTENBHOE  YHUCIIO,
' OOBIKHOBEHHAs! U JIECATHYHAs APOOb, TPOLEHTHI
12 BrimonusaTe apudmeTnuecKkre onepanui ¢ pauoHAIbHBIME U 1eHCTBUTEIbHBIMU
' YHCIIAMH
13 BrimonHaTe TipUOMIKEHHBIC BBIYUCIICHUS, WCIOJIB3Ys MpaBuia OKPYTJICHUS,
' JIeJIaTh IPUKUIKY U OIIEHKY pe3yJIbTaTa BEIYHCICHUI
OnepupoBaTh MOHATUSMU: CTETICHb C LEBIM MOKa3aTesleM, CTaHaapTHas Gopma
14 3aMucH JeMCTBUTEIHHOTO YHCIA, KOPEHb HATypajbHOW CTETNEeHH; MUCIOJIB30BaTh
' MOAXOANIY0  (OpMy  3allUCH  JCHCTBUTENBHBIX YHCEN JUISl  PEIICHUS
MPAKTUYECKHX 33724 U TPEACTABIICHUS JTaHHBIX
OnepupoBaTh MOHITUSIMU: CHHYC, KOCHHYC M TaHTE€HC IMPOHU3BOJILHOTO YTIIa;
1.5 UCIIOJIb30BATh 3aIuch MIPOU3BOJIBHOTO yria qyepes oOpaTHbIe
TPUTOHOMETpHYECKHe (PYHKIINU
2 YpaBHEeHUS 1 HEPABEHCTBA



https://uchebnik.mos.ru/material_view/lesson_templates/1612302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1612302?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1736878?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4934/start/39170/
https://resh.edu.ru/subject/lesson/4934/start/39170/

OnepupoBaTh MOHATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, LIENOE,

2.1 paLKoHAIbHOE, UPPALMOHATIBHOE ypaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
27 BeimonuATe npeoOpa3oBaHMs TPUTOHOMETPUUYECKUX BBIPRXKEHUH M pelarhb
' TPUTOHOMETPUUYECKUE YPABHEHMUS
BremonsaaTe mpeoOpa3oBaHUs IIENBIX, PAlMOHAJIBHBIX W HPPALMOHATIBHBIX
23 BBIDQKEHUII W  pemarb OCHOBHBIE THIBI IIENBIX, PAlUOHANBHBIX U
UppalMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
24 [IpumMeHsTh ypaBHEHHS U HEPABEHCTBA ISl PEILICHHUs] MaTeMaTHYECKUX 3a/ad U
' 3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U peallbHOW )KU3HU
MozenupoBaTh peajibHble CUTYalMH Ha s3bIKE aJIreOpbl, COCTABIATH BhIPAKEHMUS,
2.5 YPaBHEHMsI, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEA0BATh IOCTPOEHHbIE MOJIEIH
C MCII0JIb30BaHUEM aliapara ajareopbl
3 @yHKUUYU U TpadUKU
OnepupoBarh MOHATUSMH: (YHKIHSA, CHOCOOBI 3amaHus (QYHKIUH, 00JacTh
3.1 OTIpeNieNIeHUs] M1 MHOXKECTBO 3HAa4eHUH (YHKUIWH, rpaduk (QyHKIHH, B3aUMHO
oOpartHbIe GYHKIUN
19 OnepupoBaTh MOHATUAMU: YETHOCTh U HEUETHOCTb (PYHKLUUH, HYIU (DYyHKIHH,
' IPOMEKYTKH 3HaKOIIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku GyHKIUH 11 pelieHns ypaBHEHUN
34 Crpouth W 4MTaTh TrpadUKd JUHEHHON (QYHKIWHU, KBaIpaTUIHON (GyHKIHH,
' CTETIeHHOU (DYHKIIUU C LEJBIM MTOKa3aTeIeM
Hcnonb3oBath rpaduku GyHKUMN 1715 KCCIIEA0BAHMS ITPOLIECCOB U 3aBUCUMOCTEN
3.5 OpU peleHUH 3aJad W3 JPYrux Y4eOHBIX NpPEIMETOB U peabHOU KHU3HH,
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/Y BETUYMHAMU
4 Havana maTemaTnueckoro anaimsa
41 OnepupoBaTb  MOHATUSAMH:  IIOCIEAOBAaTEIbHOCTb,  apudmMeTnueckas U
' TreOMEeTPHYECKas IPOTPECCHH
47 OnepupoBaTb  MOHATUSAMH:  OECKOHEYHO  yObIBarolass  reoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEUHO yObIBaroIell reOMeTpUYeCcKOil mporpeccuu
4.3 3amaBaTh MOCIE0BATEIIHHOCTH PA3IMYHBIMH CTIOCOOaMHU
44 Hcnonb30BaTh CBOMCTBAa MOCIENOBATENBHOCTEH M HpPOTrpeccuil Ui pelieHus
' peabHbIX 33aJ1au MPUKIIaJHOTO XapaKTepa
5 MHOX€eCTBa U JIOTUKa
5.1 OnepupoBaTh MOHATHSAMU: MHOKECTBO, ONIEPALIMN HAJlT MHOKECTBAMH
59 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui ONMHMCAaHUS peabHBIX
' IPOIIECCOB U SBJICHUH, IPH PEILICHUU 33Ja4 U3 IPYTUX YUeOHBIX MIPEIMETOB
53 OmnepupoBaTh MOHATUSIMH: ONPECIICHIE, TEOpeMa, CIEJICTBHE, TI0KA3aTEILCTBO

11 KUIIACC




Koo
npoeepsiemMozo
pesyismama

IIposepsiemvie npeomemmule pe3yibmamyl 0C80€HUsL OCHOBHOU 00pA308amenbHOU
npocpammul cpedHe2o 0buje2o 0opazo8ansl

Yucia ¥ BEIUMCIIEHUS

1.1

1.2

OnepupoBarh MOHATUSIMU: HATYpalIbHOE, 1I€JI0€ YUCIIO; MCIOJIb30BaTh MPU3HAKU
JEUMOCTH IIEJIBIX YHWCEeJ, PA3J0KEHHWE 4YHucCia Ha MTPOCThIE MHOXHUTEIHU IS
penieHus 3anay

OHepI/IpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM I1IOKa3aTCJIEM

1.3

OnepupoBaTh MOHATUSAMH: JOTapupM 4YHCIa, JCCATUYHbIE W HATypalbHBIC
norapupmbl

2.1

ypaBHeHI/IH M HEpaBCHCTBA

[IpuMeHsTh CBOWCTBA CTENEHU IS MPEeoOpa3oBaHUs BBIPAXKEHHUI, OMEpUpOBATH
MOHATHUSIMH: TTOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIbI
MOKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB

2.2

BoinonusaTe  mpeoOpa3oBaHUsl  BBIPAKEHUH,  cOoAepXkallluX  JIOTapU(MBbL;
OTIEPUPOBATH MOHATUSAMHE: JIOTAPHUPMHUECKOE YpaBHEHHE  HEPABEHCTBO; PELIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPAaBHEHUH U HEPABEHCTB

23

24

Haxonuts pemienust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTB MOHATHUSIMH:. CHCTEMa JIUHEHHBIX ypaBHCHI/Iﬁ u eé PCIICHUC,
HCIIOJIb30BATh CUCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ A pCIICHUA MMPAKTUYCCKUX 3a/1av

2.5

Haxomute pemeHnss mpocTeMIMX CUCTEM M COBOKYIHOCTEHW palMOHAIbHBIX
YpPaBHEHUI U HEPABEHCTB

2.6

MO,I[GJ'II/IpOBaTB pCaIbHBIC CUTyallUU HA A3BIKE anre6pLI, COCTABJIAATh BBIPAKCHUA,
YpaBHCHHUA, HCPABCHCTBA MW CHCTCMbI II0 YCJIOBHIO 3aaa4d, HUCCICAOBATH
IMOCTPOCHHBIC MOACIIN C UCITOJIB30OBAHUCM alrapara anre6pm

OyHKIUH U TpapuKH

3.1

OnepupoBaTh NOHATUSAMU: IEPUOINYECKAst PYHKIUS, TPOMEKYTKH MOHOTOHHOCTHU
(GyHKIMHM, TOYKH IKCTpeMyMa (pyHKIMM, HauOoJblllee U HaUMEHbLIee 3HAYCHUS
GYyHKIMM HAa NPOMEXKYTKE, HCIOJIb30BaTh UX JJI HUCCIENOBaHUS (DYHKIIMH,
3aJJaHHOH rpadukom

3.2

33

34

OnepupoBaTh MOHATHUSAMH: TpapUKU MOKA3aTeNbHOH, JIOTapupMUUYECKOH U
TPUTOHOMETPUUECKHUX (YHKIM; N300paXkaTh UX Ha KOOPAMHATHOM MIOCKOCTH U
MCIIOJIb30BAaTh JJIsl PELLIEHUS] YpPaBHEHUI U HEPABEHCTB

N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH TpauKH JTUHEHHBIX YpaBHEHUH H
HCIOJIb30BaTh UX JUISI PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUIN

Hcnonb3oBatek rpaduku GyHKIHUHA 1S MCCIIEAOBAHUS MPOILIECCOB M 3aBUCUMOCTEH
U3 IPYTHX YYEOHBIX TUCITUTUINH

4.1

4.2

Hauana maTemaTnueckoro aHaimsa

OmnepupoBaTh MOHATUSMHU: HeNpepbiBHAs (YHKIMS, MPOU3BOAHAS (YHKIMHU;
HCIOJIb30BATh FTEOMETPUUECKUN U PU3UUECKUN CMBICIT TPOU3BOIHOM /IS peLLICHUS
3aja4

HaxonuTe npoM3BOJHBIE 3JEMEHTApHBIX (YHKIMHA, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIMH




Hcnonws30BaTh MPOW3BOIHYIO /IS UCCIIEAOBaHKUS (PYHKIIMM HA MOHOTOHHOCTH U

43 9KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIAEAOBAHMS K TIOCTPOSHUIO IPauKOB

44 Hcnonp30BaTe NPOM3BOAHYIO JUIsl HAXOXKACHUS HAWIY4dLIEr0 pEHICHUS B
' IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax

45 OnepupoBaTb  MOHATUSAMH:  IepBooOpa3sHas W HMHTErpay;  NOHUMATh
' reOMETPHUECKUH 1 (PU3UYECKHIA CMBICI HHTETpajIa

46 Haxonute nepBooOpasHble 31€MEHTapHbIX (DYHKIUM, BBIYMCIATH HWHTErpaji Io
' dhopmyne HetoTona — JleiOauia

47 Pemars mnpukimagsele 3agadd, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKOTO H

(1)1/131/1“1601(01"0 XapaxkTepa, CpeacCTBaM MaTEMAaTHYCCKOI'O aHaIn3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Koo

IIpoeepsiembiii snemenm cooeparcanisl

1.1

Yucna 1 BEIUUCIIEHUAS

Pannonanenele ynciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue Jpodu. Apudmerrueckue onepauuud ¢ paldOHAIBHBIMH YHCIIAMH,
npeoOpa30BaHus YUCIOBBIX BbIpaxkeHull. [Ipumenenue npoOeil 1 NpoLEHTOB [yl pelieHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IN4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HU

I[eﬁCTBHTeHLHbIe yuciaa. PanuoHanbHbIE U HppalMOHAJIbHBIC 4YHCIIA. ApI/I(I)MeTI/I‘IeCKI/Ie

1.2 onmepamuu ¢ JeMCTBUTENbHBIME 4uciaMu. [IpuOnumk€HHBIE BBIYMCICHMS, MpaBUIIa
OKpYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN
Crenens ¢ nensiM mokaszareneM. CrtangapTHas ¢opma 3alucH JEUCTBUTEIBHOTO YHCIIA.
1.3 = Hcnonb3oBanue mnonxonsimeid ¢GopMmbl 3alucH ACHCTBUTEIBHBIX YHCEN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JAHHBIX
14 ApudmeTnuecknii KOpeHb HaTypasibHOM cTeneHu. J(efcTBUs ¢ apu(pMETHUECKUMU KOPHIMU
' HATypabHOMN CTEIIEHH
15 CuHyC, KOCHHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YKCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 = ToxnaecTBa U TOXJIECTBEHHBIE IPE0OPa30BaHUS
29 [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpaxkeHH. OCHOBHbIE TPUTOHOMETPHUYECKHE
' hopmyIbI
2.3 VYpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo MHTEPBAIOB
2.4 Pemenue Henblx U JpOOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5  Pemenue uppanvOHaJIbHBIX YPABHEHUN U HEPABEHCTB
2.6 = Pemenue TpUroHOMETPUUYECKUX YpaBHEHUI
57 [IpuMmeHeHre ypaBHEHUN M HEPABEHCTB K PEIICHHIO MaTeMaTHYeCKHX 3ajad U 33Jad U3

pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU




3 DOyHKINUA U TpaPUKH
3.1  ®ynkuusd, cnocoOsl 3aaanus pyHkuuu. ['paduk pynkuuu. Bzaumuo o6patHbie QyHKINU
39 Ob6uacTh onpezeneHuss U MHOXeCTBO 3HaueHuil ¢yHkuuu. Hynu ¢ynkuuu. [pomexyTtku
' 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC PYHKLIUU
13 Crenennasi QyHKIMS C HaTypaJbHbIM W IIeJbIM MoKa3zareieMm. EE cBoiicTBa u rpaduk.
’ CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 TpuroHomerpuyeckass OKPYXHOCTb, OINpPEICICHHE TPUTOHOMETPUYECKUX  (YHKUIUI
' YHCIIOBOTO apryMEHTa
4 Hayana maremaTnueckoro aHanusa
41 [locnenoBarenpbHOCTH,  CcHOCOOBI  3aJaHUsl  TOCIEIOBaTeNbHOCTEH.  MOHOTOHHBIE
) MOCIIE0BATEIbHOCTH
Apudmernueckass W reoMeTpuyeckas  mporpeccuu.  beckoHeuHo — yObIBaromas
4y | TEOMETpMHECKas NPOrpeccHs. Cymma OeckOHEYHO YyOBbIBaroOIIEH TreoMeTpUYecKOi
' nporpeccud. Popmyiia CI0KHBIX MPOLEHTOB. Vcroib30BaHKE MPOTPECCUU NSl PELICHUS
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa
5 MHOXecCTBa U JIOruKa
MHuosecTBO, omnepanuu HaJ MHOXecTBamu. lunarpammbl Ditnepa — Benna. [Ipumenenue
5.1  TEopeTHKO-MHOXECTBEHHOTO aIrlnapara Jijisl ONMCaHUs PEAIbHBIX MPOIIECCOB U SIBICHUMN, TPU
peIleHnH 3a7a4 U3 JPYrux y4eOHbIX MPEeIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Koo IIposepsiemvblii 21emenm cooepicanus
1 Yucna v BIYMCIECHUS
1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3arenaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKaIMX CTEIIEHU C pallHOHAIbHBIM MTOKa3aTeleM
23 [TprMeprl TPUTOHOMETPUUYECKHUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHEWMHBIX ypaBHEHUU. PermieHue NmpuKiIagHbIX 3a7ad C MOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHHIA
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHMH, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHUYECKHUX 33]ad U
' 3aJa4 U3 Pa3NUYHbIX 00JIacTel HAYKU U peallbHOW )KU3HU
3 OYHKIMH U TpaduKu




Oynaknus. Ilepuonnueckne ¢GyHkmuu. [IpoMexyTKM MOHOTOHHOCTH — (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBI (pyHKIIUH. Hanbosbinee 1 HauMeHbIee 3HaueHue QyHKITUN
Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
33 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
3.4 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpadukoB (YHKUUN IS UCCIEIOBAHHS MPOLIECCOB U 3aBHCUMOCTEH,
3.5 KOTOpBIE BO3HMKAIOT IPU PEIIEHUU 3aJad U3 JAPYTuX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBabIe (DyHKIIMU. METO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MIECKHii CMBICI TPOU3BOIHOM
43 [TpousBoaHbie AneMeHTapHbIX QyHKUUNA. DopMysbl HAXOXKIECHUS MPOU3BOJAHON CYMMBI,
' MPOU3BEICHUS U YaCTHOTO (DyHKUIUN
44 [IpumeneHme nponu3BOAHOM K UCCIIE0BaHUIO (DYHKITHI HA MOHOTOHHOCTB U OKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHHUS (DYHKIIMH Ha OTPE3Ke
45 [IpuMeHeHre NpPOM3BOMHOM JUIsl HAXOXKJACHUS HAWIYYILIErOo PELIEHUs B IPUKIAIHBIX
' 3aadax, JJIsl ONpeesieHUs] CKOPOCTH IpoIiecca, 3a1laHHOTr0 (OopMyIIoi HiH rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reomerpuyeckuii U (U3NYECKUN CMBICI. BulumcieHune MHTErpama 1o

dbopmyne Hetotona — JleiiOuuma

HNPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUAA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OGPA30BAHUA

Koo
npoeepsemozo
mpebosanus

IIposepsiemvie mpebosanus K NPeOMEemHbIM Pe3yabmamam 0C80eHUs OCHOBHOU
00paz08amenbHOU NPOCPAMMBL CPeOHe20 00ue20 00PA308aHUSL

Brnagenne MeromaMM J10Ka3aTenbCTB, AJTOPUTMAMU pEIICHHS 3a4ad; yMEHHE
(dbopMynupoBaTh M OINEPUPOBATh MOHATHUAMU: ONpENEICHHE, aKkchuoMma, Teopema,
CIIEZICTBUE, CBOICTBO, MPHU3HAK, JOKA3aTElIbCTBO, PABHOCHIbHBIE (POPMYIHPOBKH;
NPUMEHATh MX; YyMeHue (opMynupoBaTb OOpaTHOE U  TMPOTHUBOIIOJIOKHOE
YTBEPXKACHUE, NPUBOJIUTH IPUMEPHl M KOHTPIPHUMEPHI, HCIIOJIB30BATh METO]
MaTEeMaTHYeCKONM WHAYKIMM;, TPOBOJUTH JOKa3aTelIbHbIE pACCyKIEHUS MpU
pelleHnn 3a/ad, OLEHUBATh JIOTMUECKYI0 IPABWIBHOCTb PACCYXACHMI; yMEHUE

OIICpHUPOBATH IIOHATUAMU: MHOXECTBO, IIOAMHOXKECTBO, onepanuun Hazg




MHO>KECTBaMHU; YMEHHME HCII0JIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Jyuist
OMMCAaHUs peabHBIX MPOIECCOB U SIBJICHUI U MPU PEUICHUH 3a/a4, B TOM YHCIIE U3
ApYTruX y4eOHBIX NPEIMETOB; YMEHHUE ONEPHUPOBATH MOHATUSAMHU: Tpad, CBSI3HBIN
rpad, nepeBo, MK, rpad Ha MIOCKOCTHU; YMEHHE 33JaBaTh U OMUCHIBATH Tpadbl

Pa3IUYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpadbl IPU PELICHUHN 33134

YMeHue onepupoBarh NOHSITUSIMH: HaTypalbHOE UYHUCIIO, LIEJI0€ YUCIIO, CTENEHD C
LeJIBIM TI0Ka3aTeleM, KOPEHb HATypaJbHOM CTENEHH, CTENEHb C PalMOHAIbHBIM
MoKa3aTeJieM, CTEIeHb C ACWCTBUTEIbHBIM ITOKa3aTelleM, Jorapudm yucia, CHHYC,
KOCHHYC M TaHI'€HC MPOU3BOJIBHOIO YMCIIA, OCTATOK [0 MOAYJIO, PallMOHAIBHOE
YKCJI0, UPPALMOHAIBHOE YHCII0, MHOKECTBA HATYPAJIbHbIX, LIEJbIX, PALlMOHAIbHBIX,
JeMCTBUTENbHBIX YNCEIT; yMEHUE UCTIOIb30BATh IPU3HAKU JIEIIMMOCTH, HAUMEHbIINHI
O0IIMi 1enuTeNb U HauMeHblee o0IIee KpaTHoe, anropuT™ EBkiuaa npu pemeHnn
3ajJ]a4; 3HAKOMCTBO C Pa3IMYHBIMU IMO3UIMOHHBIMU CUCTEMAMU CUUCIICHUS; YMEHUE
BBIIIOJIHATH BBIYMCIIEHUE 3HAYEHUH U TpeoOpa3oBaHMsl BbIPAKEHUN CO CTENEHIMH U
norapupmamu, NpeoOpazoBaHusl JPOOHO-PALlMOHATIBHBIX BBIPAXKEHUH; yMeHue
ONEPHUPOBATH TMOHATUSMH: IMOCIENIOBATEIBHOCTh, apU(PMETHUYECKass Mporpeccus,
reoMeTpuuecKasl  mporpeccus, OECKOHEYHO  yObIBaroIlas reoMeTpuyecKast
[Iporpeccusi; yMEHHUE 3ajaBaTh I10CJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIbBIO
PEKYPPEHTHBIX (OpMYJ; YMEHHE ONEpUPOBATh MOHITHUAMHU: KOMIUIEKCHOE YMCIO,
COMPSKEHHBIE KOMILJIEKCHBIE 4YMCa, MOIAYJb M apryMEHT KOMIUIEKCHOI'O 4ucIia,
¢dopma 3amMcH KOMIUIEKCHBIX 4YHcCel (FeoMeTpuYecKas, TPUTOHOMETpHUYECKas U
anreOpandeckasi); yMeThb  NPOU3BOJUTH  apu(METUUECKHE  JIEUCTBHUS  C
KOMIUIEKCHBIMU 4MCJIAMHU; HPUBOJUTH INPUMEPHI HMCIOJIb30BAaHUS KOMIUIEKCHBIX
qlcell; ONEepUpOBaTh MOHATHAMU: MaTpuua 2X2 u 3X3, omnpeaenuTesb MaTpHIIb,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIIUTECIIA

VYMmenue ONCprUpoOBaTH TIOHATUSAMMU palroOHAaJIbHBIC, HppairuOHAJIbHEIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘leCKI/IC, TPUTOHOMCTPHUYCCKUC YPABHCHUA
U HCPABCHCTBA, HX CHUCTCMbI; YMCHHC OICPHUPOBATH MMOHATHAMHU: TOXKACCTBO,
TOXACCTBCHHOC npeo6pa30BaHI/Ie, YpaBHCHHEC, HCPABCHCTBO, CUCTEMA ypaBHeHI/Iﬁ n
HCPaBCHCTB, PaAaBHOCUJIbBHOCTDH ypaBHeHHﬁ, HCPABCHCTB U CUCTEM; YMCHHC PCIIATH
YpaBHCHH, HCPABCHCTBA U CUCTEMbI C IMOMOINBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpPpaBHCHHUA, HEPABCHCTBA MW CHCTCMbI C MapaMCTPOM; MNPUMCHATHL YpPaBHCHHA,
HCpPAaBCHCTBA, WX CHCTCMbI [UIA PCIICHUA MATCMATHYCCKUX 3aJa4d W 3a4a4d U3

pa3IMyYHbIX 00JacTel HayKU U peasIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, YETHOCTh QYHKIUH, TEPUOAUYHOCTD
(GYyHKIMH, OTPaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
¢GbyHKIMM, HaumOoJblllee M HauMEHbIIee 3Ha4eHHs (YHKUMHM Ha MPOMEXKYTKE,
HempepbIBHAass (QYHKLUS, acCUMOTOTHI rpaduka (QyHKUMH, TepBas U BTOpas

MpOoU3BOJHAS (PYHKIMH, F€OMETPUUECKUH M (U3MUYECKHUN CMBICI MPOU3BOIHOM,



nepBooOpasHasi, OnpeAeIEHHbI HHTErpall; YMEHHE HaXOJUTh aCUMITOTHI Tpaduka
(GYHKIINH; YMEHHE BBIUUCIATH MPOU3BOIHBIC CYMMBI, IPOM3BEICHUS, YACTHOTO U
KOMIO3ULUHU (DYHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky QpyHKIUM,
yMEHHE HaXOJUTh MPOM3BOAHBIC JIEMEHTAPHBIX (DYHKIMH; YMEHHE HCIIOIb30BAThH
MIPOU3BOIHYIO JUIs MCCeIOBaHUs (DYHKIUN, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE
3HaYeHHs (YHKIHIA; CTPOUTH rpa)uKd MHOTOWICHOB C MCIIOJIB30BAHUEM arapara
MaTeMaTHYeCKOTO  aHaju3a; MPUMEHATh MPOU3BOAHYIO JUISL  HAXOXKICHUS
HAWJIYYIIero PeIICHHs B MPUKIIAIHBIX, B TOM YHCJIE COLHATbHO-YKOHOMUYECKUX H
¢bu3nUecKux 3a7auax; HaXoJUTh IUIOIAAN 1 00BEMBI (PUTYP C TOMOIIBIO HHTETpaJla;
OPUBOIUTHE  HPUMEPHl  MaTEeMaTHYECKOrO  MOJENHPOBAaHMSA C  IOMOILIBIO

mudQepeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMU: Tpapuk QyHKUWMH, oOpaTHas QyHKIHS,
KOMITO3MLMST  (QYHKIMHA, JUHEeWHas  (QyHKUWS, KBagpaTH4YHas  (YHKIHS,
panmoHanbHast (YHKUUS, CTENEHHAas (YHKLHUS, TPUTOHOMETpUYECKHE (YHKIIHH,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, MOKa3aTeNbHas W JorapupMudeckas
GyHKIMU; yMEHHE CTPOUTh TpadUKd U3YyYEHHBIX (OYHKIMHA, BBITOIHATH
npeoOpa3oBaHusl TpadUKOB (QYHKIHMHA, HCIOJIb30BaTh TpaduKHd A H3yYCHHS
MIPOIIECCOB M 3aBHCUMOCTEH, IIPU PELICHUH 33134 U3 IPYTHX YIEOHBIX TPEIMETOB U
3aa4 M3 peaTbHOW IKHM3HU; BBIPAXATh (OPMyJaMHU 3aBUCHMOCTH MEXIy
BEIMYMHAMU; HCIOJB30BaTh CBOMCTBA W rpadukd (QyHKOMA [UIsT  pemieHust
ypaBHEHHIA, HEPABEHCTB U 3ajay C MapameTpaMH; H300pakaTb Ha KOOPAWHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YpPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiats TeKCTOBBIE 33/1a4M Pa3HBIX TUIIOB (B TOM YKCIIE Ha MPOLIEHTHI, 10U
M 4YacTd, Ha JBWXKEHUE, paboTy, CTOMMOCTh TOBApPOB W YCIYT, HAJIOTH, 3aa4H U3
o0jacTh yIpaBieHUS JIMYHBIMA H CEMEHHBIMH (PUHAHCAMHU); COCTaBIATH
BBIPDOKCHHS, ypaBHEHHUS, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBHIO 3aJ]layH,
UCCIIeIOBATh NOMyUYEHHOE PEIICHUEe U OLIEHUBATH MPaBAONOI00HOCTh PE3yIbTaTOB;
YMEHHUE MOJICIMPOBATh peajbHbIE CUTyallMd Ha SI3BIKE MATEeMAaTHKU, COCTABIISTH
BBIPDQ)KECHUS, ypaBHEHHUS, HEPABEHCTBA U HX CHUCTEMbl 10 YCJIOBHUIO 3aJayH,
HCCIIEIOBaTh IIOCTPOEHHBIE MOJIENM C UCIOJIb30BaHUMEM ammnapara aiareopsl,

MHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpeAHee apupMeThyeckoe, MeIHaHa,
HaumOoJblllee ¥ HauUMEHbIIEe 3HAUYEHUs, pa3Max, JUCIepCcusi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOIO Habopa; yMEHHE U3BIEKaTb, HHTEPIPETUPOBATH
nH(popMalMio, TPEICTaBICHHYI0 B TaOiMuax, Ha Jguarpammax, rpadukax,
OTPaKAIOIIYyI0 CBOMCTBA pEalbHbIX MPOLECCOB M SBJIEHUM; NPEICTABIATH
nH(OPMALIMIO C TIOMOINBIO TaOMUI] M JHarpamMm; HCCIIEIOBAaTh CTAaTUCTHYECKHE

AAaHHBIC, B TOM YUCIIC C NMPUMCHCHUCM I“pa(l)I/I‘-ICCKI/IX MCTOHOB M JJICKTPOHHBIX




CpenCTB; TpapUYeCKH HCCIENOBATh COBMECTHBIC HAOMIONEHUS C IOMOIIBIO

JiarpaMM pacCerBaHMs U JJUHEUHOW perpeccuu
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YMeHne omnepupoBaTh TOHATHSAMHU: CIyYalHBIA OMBIT M CIyYalHOE COOBITHE,
BCPOATHOCTDH cnyqaﬁHoro C06BITI/I$I; YMCHHUC  BBIYUCIIATH  BCPOATHOCTH C
UCIOJIb30BaHUEM TIpapUUecKuXx METOJO0B; HPUMEHATH (OPMYJBbl CIOXKEHUS H
YMHOXEHHS BEPOSITHOCTEH, (hOpMyITy TMOJHON BEepoSATHOCTH, dopmyiny bepHywy,
KOMOMHATOpHbIE (DAaKTHI U (HOPMYJIBI; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIA;
YMEHUE OIIepUpOBaTh IOHATHUAMH: ClydaliHas BEJIMYMHA, PACIPEICIICHUE
BEPOATHOCTEH, MaTeMaTUYECKOE 0>KUJIaHUE, TUCTIEPCUs U CTAaHAAPTHOE OTKIIOHEHHE
CllydyailHOM BENMYMHBI, (DYHKIMH pACHpEleNeHUs] W IJIOTHOCTH PAaBHOMEPHOTO,
MIOKAa3aTeIbHOr0 ¥ HOPMAaJIbHOTO paclpeiesieHuil; yMEHHe UCI0JIb30BaTh CBOMCTBA
HU3YYCHHBIX pacnpeneneHHﬁ AJId pCIICHHUA 3a/la4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH
OOJBIIUX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUN; yMEHHE MPUBOAUTH
IpPUMEPHI TPOSBICHUSI 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE OMNEepPUPOBATH IMOHATHSIMH: COYETaHME, MEPECTaHOBKA, YHCIIO
COUYCTAHWMM, YHCIO TEPECTAHOBOK; OWHOM HBIOTOHA; yMEHHE TPHUMEHSTH
KOMOMHATOpHbIE (aKThl U pacCyXIEHUs i1 pelIeHUus 3aaad; OICHUBAThH
BCPOATHOCTU PCAJIbHBIX CO6I)ITI/II71; COCTaBJIATh BCPOATHOCTHYIO MOJCIL U

HHTCPIIPCTHPOBATDH HOJ'Iy‘{eHHHﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKa, MpsiMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIyY, BEIMUMHA YTJIa, INIOCKUH YTroJ1, IBYTpaHHbIN yroJl, TPEXTPaHHbIN yrod,
CKpEILMBAOIINECS MPSAMBIE, MapaJlIeIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX U
IJIOCKOCTEM, Yrojl MEXIy NpsAMbBIMH, YToJl MEXAY NPSAMOM M IUIOCKOCTBIO, YIroOj
MEXJy IJIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH JO TUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSMM; YMEHHUE HCIIONIb30BaTh IPU PELICHUU
3a/1a4 U3y4eHHble (aKThl U TEOPEMBI INIAHUMETPUN; YMEHUE OIICHUBATh pa3Mephl
O00BEKTOB OKPYXKAIOIIEr0 MHpa; CTPOMTH MAaT€MaTHUYECKHUE MOJENHU C IOMOIIBIO
reOMETPUYECKUX MOHATHM M BEIUYMH, pEIIaTh CBSI3aHHBIE C HUMHU MPAKTUUYECKHE

3agavuu

YMeHue onepupoBaTh MOHATHAMH: IUOmAAb (QUTYypbl, 00BEM  QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUYCHHWEC MHOI'OrpaHHHUKaA, KY6,
napajuieNienunes, mpusma, nupamuaa, Gurypa u HoBepXHOCTh BpAILEHUS, IIUITUH/P,
KOHYC, map, cdepa, miomaas chepsl, IIIONab TOBEPXHOCTH MUPAMHUIBI, TPU3MBI,
KOHyCa, MUIUHAPA, 00BEM Ky0a, IPSIMOYTOJIILHOTO MapaljieNienumneaa, MupaMubl,
MIpU3MBI, LHWJIMHPA, KOHYyCAa, Iapa, pa3BEPTKa IOBEPXHOCTHU, CEYEHHUs KOHyca U
MWIMHIPA, TapajljieibHble OCH WM OCHOBAaHMWIO, CEYEHHE Iapa, IUIOCKOCTD,
Kacaromascs cepbl, MUINHIPA, KOHYCa; YMEHHE CTPOUThH CEUYCHHE MHOTOTPaHHUKA,
M300pakaTh MHOTOTPAHHUKH, QUTYPHI M TOBEPXHOCTH BPAILIEHUS, UX CEUEHUS, B TOM

YUCJIE€ C TIOMOIIBIO JJIEKTPOHHBIX CpPEICTB; YMEHHME NPHUMEHSATh CBOWCTBA



TE€OMETPHUECKUX  (GUTyp, CaAMOCTOATENbHO  (HOPMYITUPOBATH  OINpPEICICHUS
u3y4daeMmbIX (QUTyp, BBLABUIaTh THUIOTE3bl O CBOWCTBaX M  IpHU3HAKaX
reoMeTpruecKux (puryp, 000OCHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHE MPOBOIUTH
kinaccupukanuo GUryp Mo pa3iuyHbIM IPHU3HAKAM, BBIIOJIHATH HEOOXOIHMMBbIE

AOHNOJHHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh NOHATHSMH: ABM)KEHHE B IMPOCTPAHCTBE, MapauIeIbHBIN
MEePeHOC, CHMMETPHS Ha IUIOCKOCTH U B NPOCTPAHCTBE, MIOBOPOT, MPeodpa3oBaHme
no1o0us, mo00HbIe (PUTYpHI; YMEHHE pacrio3HaBaTh paBHbIC U MOAOOHbBIE (PUTYPHI,
B TOM YHCIJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; HCIIOIb30BaTh T€OMETPUIECKHUE
OTHOIICHHS IPHU PEIICHUM 33Jad; HaXOJIUTh I'€OMETPUYECKHE BEIWYHMHBI (UIMHA,
yToJ1, TUIONIa b, 00BbEM) MPH PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB U U3
peanbHON >KU3HU; YMEHHUE BBIYMCIATH T€OMETPHUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
Iomaas, 00bEM, IUIOMIAIh TOBEPXHOCTH), HCIHOJIB3Ys H3y4YEHHBIC (GOPMYJBI H
METONBI, B TOM WYHCIIE: IUIOMAAb TOBEPXHOCTH IHPAMHUIBI, TPH3MBI, KOHYCA,
WIMHAPA, TUIomans cdepbl; 00bEM Ky0Oa, NPSMOYTOJBHOTO IapauleienuIesa,
NUpaMHIBI, TPHU3MBI, [WIMHAPA, KOHyCa, IIapa, YMEHHE HAaXOJWUTh OTHOILICHHE

00BbEMOB MOAOOHBIX GUTYP

YMeHHe OnepupoBaTh MOHATHIMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT, BEKTOP,
KOOpAWHATBI TOUYKHU, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BCACHNEC BCKTOPA
Ha YKCJI0, Pa3JIOKEHHUE BEKTOpa 10 0a3ucy, CKaIsIpHOE MPOU3BEACHUE, BEKTOPHOE
MPOU3BECHNE, YIrOJI MEXIY BEKTOpaMH, YMCHHE HCIIOJIb30BaTh BEKTOPHBIH W
KOOpI[I/IHaTHI)II\/JI MCTOH JIA PEIICHHA TCOMCTPHUYCCKUX 3aaady U 3adad ApYyTrux

yueOHBIX IPEAMETOB

YMeHue BbIOMpaTh MOAXOMAIMH METOJ JUIsl peLIeHHs 3ajaud; I[OHMMAaHue
3HAYUMOCTH MAaTE€MaTHKU B U3YYE€HUU IMPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB U
SBJICHUI; YMEHHUE PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MATEMAaTHKU B HMCKYCCTBE,
YMEHHE IPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUHCKOW U MUPOBOM

MaTeMaTHYeCKOMH HAaYyKH

HEPEYEHbD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Koo

IIposepsemvtii sn1emenm cooepircanus

Yucia U BEIYHCIIEHUS

1.1

HaTypaJ'IBHBIe H OCIbIC YHCia. HpI/I3HaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2

PanuonaneHBIE 4MCIIA. OOBIKHOBEHHBIE JACCATHYHBIC IIpO6I/I, IMPOLCHTEI, OCCKOHEUHbBIE

MEPUOANYECKHE POOH




Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apuMETHIECKUMU KOPHIMHU

) HaTypaJIbHOU CTEIIEHU
L4 Crenenp c nenbiM mnokaszareneMm. CTeneHb C palMOHANbHBIM IoOKa3areneMm. CBoiicTBa
' CTCIICHU
L5 CuHyC, KOCHUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC, apKTaHI'€HC
' YHCJIOBOI'O apryMeHTa
1.6 Jlorapugm uncna. [lecaTndHble U HaTypajibHbIE JOrapupMbl
JleiictBuTenpHble 4yncna. ApupMeTHyecKHe oOmepaluyd ¢ JACHCTBUTEIbHBIMU YHCIAMH.
1.7 [TpubnnxEHHBIE BBIYMCICHUS, IIPAaBUIA OKPYIJIEHUs, NMPUKHUJKA M OLEHKa pe3yjbTara
BBIYMCIICHUI
1.8 [Ipeobpa3oBanue BbIpakeHUN
1.9 KommnekcHele uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 enbie u 1poOHO-palIMOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKIe ypPaBHEHUS
2.5 Llenble u 1pOOHO-paAIMOHAIbHBIE HEPABEHCTBA
2.6 HppauroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKIEe HEPAaBEHCTBA
2.8 TpuronomeTpruuecKkne HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Marpuiia cucTeMbl JIMHEWHBIX YpaBHEHHUU. ONpenenuTesib MaTPUIIbI
3 @yHKIMH U TpaduKu
31 @yHK1M, crnocoOb! 3aganus QyHkuuu. I'paduk ¢pyHknun. BzaumHo oOpaTHbIE (YHKIMH.
' Yérusle u HeuéTHbIe pyHKUUU. [lepuoanueckue GpyHKIMU
O6unacTh onpezeneHuss 1 MHOXKECTBO 3HaueHU pyHkuuu. Hynn ¢ynkumu. I[TpomexyTtku
32 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonbiee n HauMeHblee 3HaueHNe QyHKIIMHM Ha IPOMEXKYTKE
13 CreneHHass (yHKUUS ¢ HaTypaJbHBIM M II€JbIM IOKa3aTeneM. E€ cBoiicTBa U rpaduk.
' CoiicTBa u rpaduk KOpHs n-0il cTeneHn
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu
3.5 [ToxazarenbHas u gorapudmuyeckas GyHKINU, UX CBOMCTBA U TpaduKH
16 Touku paspbiBa. AcuMNTOTHI rpadukoB GpyHKuil. CBoiicTBa (GYHKIMN, HEMPEPHIBHBIX HA
' OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCIEA0BATENbHOCTEN




3.8

Apudmernueckast 1 reoMmeTpudeckas mporpeccur. @opmya CI0KHBIX MPOLIEHTOB

4 Hauana maTemaTuyeckoro aHaauza
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 3TeMEHTApHBIX (DYHKITUI
47 [IpumeneHne MpoU3BOJHON K UCCIETOBAHUIO (DYHKIIMKA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxoxnenve HanbobIIero 1 HaMMEHbIIEro 3HaYeHUs PYHKIIMU Ha OTpe3Ke
43 [TepBooOpaznas. MaTerpan
5 MHo>xecTBa U JIOTHKa
5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposATHOCTB U CTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpAIIEHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* MaremaTtuka. AnreOpa U Hadajla MaTeMaTH4YeCKoro aHanuza; 11 kmacc. yriyOsiaeHHOe

obyuenue Mep3nsik A.I'., Homuposckuit [I.A., ITlomsxoB B.M.; moxn penakuueit

[Tononbckoro B.E. OO01iecTBO ¢ orpaHUYE€HHON OTBETCTBEHHOCThIO M31aTenbCKuil LIEHTP

«BEHTAHA-TI'PA®»; AxumonepHoe o61miectBo «M3narensctBo «IIpocBemienue)

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Marematuka : aireOpa ¥ Hadajga MaTeMaTUYECKOrO aHaliu3a, reomeTpus. Anredpa
M Havajlla MaTEeMaTUYeCKOTO aHaim3a. YTDIyOnéHHbId ypoBeHb : 11 kiacc
meroaudeckoe nocodue / E. B. bynko, A. I'. Mepsnsk, B. b. ITononckuii, M. C.
Axup. — M. : Benrana-I'pad, 2020.

Marematuka : anrebpa U Hayajia MaTeMaTHYECKOT0 aHann3a, reoMeTpusi. Airedpa u
Hayajga MaTeMaTU4YeCKoro aHanu3a. YTIayOu€HHbIM ypoBeHb : 11 Kiacc



CaMOCTOSITeNIbHBIE M KOHTPOJbHBIE paboThl. / A. I'. Mep3nsk, B. b. IlonoHckuii,
E.M. Pabunosuu, M.C. SIxup. — M. : Berrana-I"pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/subject/51/

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

https://uchi.ru/teachers/

http://www fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/
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