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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUIsl CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpPOrpaMMe CTapiied IIKOIbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM i OCBOCHHS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUM, CJIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHAaMH (PU3UKUA, XUMHUHU, OHOJOTHH, TOHUMAaHUs
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM M JIOTUYECKA CTPOTMMHU MATEMAaTHYECKUMH KOHCTPYKLMSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl M Haval MaTEMaTHYECKOTO aHajiu3a B CTapiield IIKOJe ydaliuecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHbIN MaTepuall, CloCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOW AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus aireOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIKM3a JICKUT JAEATEILHOCTHBIA TPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKNE JUHUN: «Uucina M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanusza», «MHoXkecTBa U JIOTHMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4alOTCAd Ha MPOTSHKEHUU ABYX JIET
oOy4eHHs B CTapiliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSET B ce0e coJepKaHUE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pEalbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OPM 3amuCU JACHCTBUTENBHOTO YHCIA, YMEHHUE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyuyaromuecs NOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPETYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3aAad. OOyuaroniuecs OBIaAECBaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO MPOW3BOJHOM, PEIICHUHM NPUKIAJAHBIX 3a/Ja4 M 3a]ady Ha
HaxXOoXJIE€HWE HaumOOJbIIUX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHHUI,



COJEpKaIMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnreOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUS «DyHKIMH U Tpa@uKU» TECHO
MEPEIIETAeTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTb U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (DYHKIIUU JJIsi pelIeHUs 3a7ad U3 JAPYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKUIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeITbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuuHoi dopme: aHaATUTHYECKOU, Tpaduueckoi u cioBecHou. Ero mszyuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIAAHBIX 3a/aad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIME U HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHas coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJy4dlIero pelieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaJIbHO-IOTMUECKOr0 U KPEaTHUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeabHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT Pa3HblE MATEMAaTHYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMaTHMYECKOTO aHAINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
UHTEPIIPETALNN MOTYYEHHBIX PE3yJabTaToOB. Takue 3aJaHusi BIUICTECHBI B KaXKIbIH
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca IUPOKO UCIOJIb3YETCS
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh M KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AiredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOIO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KJIACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNBHBIMU YHCTIAMU, TPE00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs] MPUKIAJAHBIX 337a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubmmxéHnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenb ¢ 1enbiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelictBus ¢
apru(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHUE (HOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKH U pealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHul Qynkuuu. Hymm yskumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



Tpuronomerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHWE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHCEN.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB.

IIpumeHenne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI QyHKiuud. Haunbonbliee M HauMeHblee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH SIS HMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudyecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHue Mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HAaMMEHbIIETro 3HaueHUsl PYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmyeckuid cmbicia. Brruucienue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneunBaTh
AOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Ciacayronmux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCUUCKOTO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYyrUX HaykKaxX, TEXHOJOTHUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHUKEHUM HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHu, pacCy X IEHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBbBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTE€MaTUYeCKOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COIMATIBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JIJIS1 OKPYKAIOLIEN CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTHUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIN3ALMH; OBJIAACHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CPEICTBOM IO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JIESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI YYEOHOTO TMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvomvie  nosmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  HNpuMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpPHUpPOBaTh MH(POPMAIIUIO, IPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HUCHOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyaTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaessTh BUABI padoT, JOTOBAPUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMHMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCHednBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMKEHHBIE BBIUUCIEHUS, UCIIONb3Ys MTPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejlieM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCU IEWCTBUTENIbHBIX YHCEI ISl pelIeHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTNpEe/eNIEHNs] ¥ MHOXXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CtpouTh U 4uTaTh TPaQUKU JTUHEHHON (PYHKIHMH, KBAJPATUIHONW (PYHKIIHH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaxaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMIMHAMH.

Hauaja maTeMaTH4ecKoro aHajimn3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUpMeTHUeCKas |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH TeOMETPHUECKON MPOTPECCHH.

3anmaBaTh MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar s ONHCAaHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IIE€J0€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEePUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE ypaBHEHUE M HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenns NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst mpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3a/auy,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUKH OHKCTpeMyMa (yHKuMHM, Hauboibliee U
HauMEHbIllee 3HAueHUA (QYHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh HUX JIA
UCCIEI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpaUKU TMOKA3ATEIbHOM, JIOrapupMUUYecKoil H
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJAWHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAHMUS IPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATHIMU: HENpeEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh MOHATHUSIMHU: TEpPBOOOpa3Hass M  MHTErpaj; MOHUMATH
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpA
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIecKOro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
MHokecTBa palMOHAIbHBIX U
JNIEUCTBUTENLHBIX YHcell. PamoHaabHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHEHUS U HEPABEHCTBA
o .C
ynKuus i rpacuii. CTenes ¢ uets 6 https://m.edso0.ru/ESM1F56M3
[I0Ka3areieM
A i n—oit .
pH(MeTIHCCKHi Kopetth N-0lf cTencHn 18 1 https://m.edsoo.ru/W2CV80370
WppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMytbl
TpUroHOMeTpHH. T pUroHoMeTpuyecKre 22 1 https://m.edsoo.ru/WN9ES6GMP
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 5 https://m.eds00.ru/01INY8KYRU
I1
OBTOPGHI/IG, 00o011eHue, cucreMaTi3anus 3 1 hitos://m.eds00.ru/SEBERIVKS
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEJIEM. https://monypoxu.pd/
1 [TokazarensHast pynkms. [TokazaTenpHbIe 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS. https://mounypoxun.pd/
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U UX https://mMonypoku.pd/
3 rpaduku. Tpuronomerpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IppumeneHnne Mpon3BOgHON 24 1 https://mouypoku.pd/
5) WuTerpan u ero npuMeHeHus 9 https://mouypoku.pd/
6 Cucremsl ypaBHEHU I 12 1 https://momypoku.pd/
7 Harypanbnble u niensie yucna 6 https://momypoxu.pd/
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 18 ’ https://Mouypoku.pd/
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHyeckn
e padoTsl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

MHO03k€eCcTBO, Onepaluy Hajl
MHOeCTBaMu. JlmarpaMmMebl
Ditnepa—Benna

https://Mouypoxu.pd/

PanuyonansHBIC YKCA.
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
MPOIIEHTHI, 0ECKOHEUHBIC
MEPUOIUUECKHE TPOOH

Apudmerndeckue onepanum ¢
palMOHATIBLHBIMU YHCIIAMHU,
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI

[Tpumenenue npoGeit u MpoLEHTOB
JUIS peLeHUs NIPUKIIAHBIX 3a1a4 U3
Pa3JIMYHBIX OTpAciiel 3HAHUN 1
pEaTbHOM )KU3HHU

[Tpumenenue apoGeii u NPOIIEHTOB
JUIS pELIEHUs] IPUKJIIAIHBIX 33/1a4 U3
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U
peaTbHOM )KU3HHU

JleficTBUTENIbHBIC YHCIIA.

PauyonansHbIE ¥ MppaLMOHAIBHBIE
qucIiIa

https://Mouypoxu.pd/

https://monypoxu.pd/

https://monypoxu.pd/

https://Mmonypoxu.pd/

https://Monypoku.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCIIaAMH

https://mMonypoxu.pd/

10

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUjIa OKPYIJICHHUs, IPUKUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
ToxnecTBa U TOKIECTBECHHBIE
npeoOpa3oBaHus

YpaBHeHHE, KOPEHb YpaBHEHUS

https://monypoxu.pd/

https://monypoxu.pd/

https://monypoku.pd/

11

12

13

HepaBeHcTBO, pelieHre HepaBeHCTBA

Meton HHTCPBAJIOB

Pemienue nensix u 1po6HO-
palMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

https://Mouypoxu.pd/

https://monypoku.pd/

https://monypoku.pd/

14

KonTponbHas padbora no teme
"MHOKeCTBa pallMOHAIBHBIX U
JENCTBUTENBHBIX YHCET.
PanvonansHble ypaBHEHUS U
HEpaBEHCTB"

https://mMouypoku.pd/

15

DyHKIHSA, CTTOCOOBI 3aJaHuUs
¢byukun. Bzaumuo obpaTHbie

byHKIIUN

https://Mouypoku.pd/

16

I'paduk pynkunu. O6nactb
oTpezieNIeHUs] U MHOXKECTBO 3HAYEHUI
¢byukuun. Hynu pyHknum.
[IpoMexyTKHM 3HaKOIIOCTOSIHCTBA

https://Mouypoku.pd/

17

YeErabie 1 HEYETHBIC DYHKITUN

https://monypoxu.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

CrereHn ¢ LEIBIM IT0KA3aTEIEM.

https://mMonypoxu.pd/

18 CranmaptHas popma 3anucu
JEHCTBUTEIIBHOTO YnCiIa
Hcnonp3oBanue moaxoasimeii popmbl https://mMounypoxu.pd/

19 3aMCcH JEHCTBUTENBHBIX YUCEN JUIS
pelIeHNs IPaKTUYECKUX 3a]a4 U
IIPEJICTaBICHNS JaHHBIX
CrenenHast GyHKIHUS C HATYPATIBHBIM https://mMonypoku.pd/

20 U 11eJIbIM 1okasareneM. E€ cBoiicTBa u
rpaduk

21 ApPI(i)MeTI/I‘IfCKI/Iﬁ KOpPEHb https://mMouypoku.pd/
HaTypaJIbHOM CTENEHU

99 Apudmernueckuit KOpeHb https://mMounypoku.pd/
HaTypaJIbHOM CTENEHU

93 CaoiicTBa apUHQ)MeTI/IquKoro KOpHS https://mouypoku.pd/
HaTypaJIbHOM CTENEeH!U

24 CoiicTBa apu(METHUECKOro KOpHA https://mMounypoku.pd/
HaTypaJIbHOM CTENEHU

o5 CaolicTBa apu(PMETUUECKOTO KOPHS https://mouypoku.pd/
HaTypaJIbHOM CTENEHU

26 JeiicTBus ¢ apupmMeTHUECKUMHU https://mouypoku.pd/
KOpPHSIMU N—OM CTeNEHU

97 HeiicTBus ¢ apudMeTnuecKuMu https://mMonypoku.pd/
KOPHSIMH N—OH CTENEHU

78 JeiicTBus ¢ apupmMeTHUECKUMHU https://mouypoku.pd/
KOpPHSIMU N—OM CTENIEHU

29 HeticTBus ¢ apuMeTHIECKUMU https://mMouypoku.pd/

KOPHSIMU N—Oii CTeNEHU



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

HeiicTBus ¢ apudMeTHIecKuMu

https://mMonypoxu.pd/

30 KOPHSIMHU N—OH CTEIIEHH

31 Pewenne I:IppaI_II/IOHaJIbHBIX https://mMounypoxu.pd/
YPAaBHEHUI U HEPABEHCTB

30 Pemenue I:IppaLII/IOHaJ'II)HLIX https://mMonypoku.pd/
YPaBHEHUU U HEPABEHCTB

33 Pewenne I:IppaIII/IOHaJILHBIX https://mouypoku.pd/
YPaBHEHUU U HEPABEHCTB

34 Pewenne I:IppaIII/IOHaJILHBIX https://mouypoku.pd/
YPAaBHEHUI U HEPABEHCTB

35 Pemenue I:IppaLII/IOHaJIBHLIX https://mMonypoku.pd/
YPaBHEHUU U HEPABEHCTB

36 CaoticTBa U rpaguK KOpHs N-oi https://mMonypoku.pd/
CTEIIEHU

37 CaoticTBa U rpaguk KOpHs N-oi https://mMonypoku.pd/
CTEIECHU
KonrtponbHas pabora no reme https://mMounypoku.pd/

38 "ApupmeTrueckuii KopeHb N—oif
crenenu. MppauvoHanbHbIe
ypaBHEHUS U HEpaBEHCTBA"

39 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO https://mounypoxu.pd/
aprymeHra

40 CuHycC, KOCUHYC U TAaHT€HC YHCIIOBOTO https://mMonypoxu.pd/
aprymeHrTa

a1 ApKcuHYC, apKKOCUHYC U apKTaHT€HC https://mounypoxu.pd/
YHUCJIOBOT'O apryMEHTa

42 ApKcUHYC, apKKOCUHYC U apKTaHT'€HC https://monypoku.pdy/

YHCIIOBOI'O ApT'yYMEHTA



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

TpuronomeTrpuueckas OKpyKHOCTb,

https://mMonypoxu.pd/

43 oTpeieJICHUE TPUTOHOMETPHIECKUX
(GYHKLUH YUCIOBOIO apryMeHTa
TpuronomerpuyecKkas OKpy>KHOCTb, https://mounypoku.pd/

44 ONpeieTICHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE https://mMonypoku.pd/
bopmybl

46 OCHOBHBIE TPUTOHOMETPUUYECKHE https://mMonypoku.pd/
bopMyIbI

47 OCHOBHBIE TPUTOHOMETPUYECKUE https://mMounypoxu.pd/
bopmybl

48 OCHOBHBIE TPUTOHOMETPUYECKUE https://mMounypoku.pd/
bopMyIibl

49 [TpeoGpa3oBanue ) https://Monypoxu.pd/
TPUTOHOMETPUYECKUX BBIPAKECHUN
[IpeobpazoBanue https://Mouypoxu.pd/

S0 TPUTOHOMETPUYECKUX BBIPAKECHUN

51 [TpeoGpa3oBanue ) https://Monypoku.pd/
TPUTOHOMETPUYECKUX BBIPAKEHUN

59 [IpeobpazoBanue ) https://Monypoku.pd/
TPUTOHOMETPUYECKUX BBIPAKECHUN
[IpeoOpazoBanue https://Mounypoxu.pd/

53 TPUTOHOMETPUYECKUX BBIPAKEHUIN

54 Pewenne ’\I:pI/II‘OHOMeTpI/I‘{eCKI/IX https://mounypoxu.pd/
YpaBHEHUNU

55 Pewienne TpuroHOMETpUYECKUX https://monypoku.pdy/

ypaBHEHUN



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

56

Pewenne TpuroHOMeTpu4YECKUX
ypaBHEHUH

https://mMonypoxu.pd/

57

58

Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHU M

https://monypoxu.pd/

https://monypoxu.pd/

59

Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUN

https://Mouypoxu.pd/

60

61

62

63

KonTtponpsHast pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpruyeckue ypaBHEeHHUS "

HOCJIG,I[OB&TGJ'IBHOCTI/I, CII0COOBI
3aJIaHUS IOCIEIOBATEILHOCTEA.
MoHOTOHHBIE MOCICA0BATCIBHOCTU

Apudmerndeckas ¥ reoMeTpUIeCcKast
nporpeccun. Mcnonb3oBanue
NPOTPECCUU TSI PEILICHHST PeaibHBIX
3aJ1a4 NPUKJIAJHOTO XapaKTepa
beckoneuno yObIBaromas
reoMeTrpuueckas mporpeccusi. Cymma
OecCKOHEYHO yOBbIBatoIIeH
TeOMETPHUYECKOM Mmporpeccuu

https://Mouypoxu.pd/

https://monypoku.pd/

https://Monypoku.pd/

https://Mouypoku.pd/

64

PopMyia CI0KHBIX TPOLIEHTOB

https://Mouypoku.pd/

65

66

dopmyiia CIOKHBIX TPOLIEHTOB

O0001enne, cucTeMaTH3aus 3SHAHUH
3a Kypc anreOpbl U Hadal
MaTemarudeckoro aHanmmza 10 kiacca

https://Mouypoku.pd/

https://Mmonypoxu.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

https://mMonypoxu.pd/

67 Wroroas kKoHTpoJBbHAS paboTa 1
O0001enne, cucreMaTH3aus 3SHAaHUH https://Monypoku.pd/
68 3a Kypc anreOpbl U Hadal 2
MaTeMaTHudeckoro aHanu3a 10 kiacca
OBLIEE KOJIMYECTBO YACOB I10 105

[NPOT'PAMME



https://моиуроки.рф/
https://моиуроки.рф/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoarubie  Ipaxirieckite i[:;:ennﬂ :)I;l[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypenI

CreneHs ¢ pallMOHAIBHBIM OKa3aTeIeM https://www.yaklass.ru/
CpoiicTBa cTEeneHN https://www.yaklass.ru/

3 [IpeoOpa3zoBanue BhIpaXKEHUH, 1 https://www.yaklass.ru/
coJiepKallX palMOHAIbHbIE CTEIIEHN

4 [IpeoOpa3zoBanue BhIpaKEHUH, 1 https://www.yaklass.ru/
coJiepKallX pallMOHAIbHbIE CTEIIEHN

5 [Ipeo6pa3oBanue BbIpakeHUH, 1 https://www.yaklass.ru/
CoOJIepKaliX pallMOHalIbHbIE CTEIIEHU

6 Iloka3aTenbHbIe ypaBHEHUS U 1 https://www.yaklass.ru/
HEPABEHCTBA

7 [Toka3arenbHble ypaBHEHHUS U 1 https://www.yaklass.ru/
HEPABEHCTBA

8 [Toka3arenbHble ypaBHEHHUS U 1 https://www.yaklass.ru/
HEPaBEHCTBA

9 IToka3arenbHble ypaBHEHHUS U 1 https://www.yaklass.ru/
HEPABEHCTBA

10 IToka3aTenbHbIE ypaBHEHUS U 1 https://www.yaklass.ru/
HEPABEHCTBA

1 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U 1 https://www.yaklass.ru/
rpaduk

12 KonTtponsHas padora no teme "CreneHnb 1 1 https://www.yaklass.ru/

C pallMOHAJIbHBIM ITOKA3aTCJICM.




[TokazarenpHast PyHKIIHSL.
[TokazarenbHblEe YpaBHEHUS U
HepaBeHCTBA"

https://www.yaklass.ru/

13 Jlorapudm ymncna

14 JlecaTuyHbie U HATypaJIbHbIE https://www.yaklass.ru/
J0rapupMbl

15 [IpeoOpa3zoBanue BhIpaKEHUH, https://www.yaklass.ru/
coJIeprKalIuX Jorapudmol

16 [Ipeo6pa3oBanue BbIpakeHUH, https://www.yaklass.ru/
COJepKAIINX JIOTapH(PMbI

17 [IpeoOpa3zoBanue BhIpaKEHUH, https://www.yaklass.ru/
coJIeprKalIuXx Jorapudmol

18 [TpeoOpa3oBaHue BBIpAXKEHUH, https://www.yaklass.ru/
coJiepKaliX Jorapu(mbl

19 Jlorapudmuueckre ypaBHEeHUs U https://www.yaklass.ru/
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U https://www.yaklass.ru/
HEpaBeHCTBA

21 Jlorapudmudeckune ypaBHEHHS U https://www.yaklass.ru/
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U https://www.yaklass.ru/
HEpaBEHCTBA

93 Jlorapudmuueckast yHKIus, e https://www.yaklass.ru/
CBOMCTBa U rpadpuK

24 Jlorapudmuaeckas hpyHKIms, €€ https://www.yaklass.ru/
CBOWCTBA U TpapuK

25 Tpuronomerpudeckue GyHKIIAN, UX https://www.yaklass.ru/




CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKIIMH, UX

https://www.yaklass.ru/

26 .
CBOWCTBA U TpaduKu

97 Tpuronomerpuueckue GyHKIIMH, UX https://www.yaklass.ru/
CBOMCTBA U rpaduKu

28 Tpuronomerpudeckue GyHKINHU, UX https://www.yaklass.ru/
CBOWCTBA U TpapuKu

29 [Iprmepbl TPUTOHOMETPUYECKHUX https://www.yaklass.ru/
HEPABEHCTB

30 [Iprmepbl TPUTOHOMETPUYECKHUX https://www.yaklass.ru/
HEPaBEHCTB

31 [IpuMepsl TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPABEHCTB

32 IIpuMepsl TPUTOHOMETPUYECKUX https://www.yaklass.ru/
HEPABEHCTB
KonrtponbHas pabora no reme https://www.yaklass.ru/
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHEHUs U

33 HEpaBEHCTBA. T pUTOHOMETPUUECKHE
GYHKIMH 1 UX
rpa¢ukn. TpuroHoMeTpudecKre
HepaBeHCTBA"

34 HenpepbiBHbie GyHKIIHN https://www.yaklass.ru/

35 Meroa MHTEPBAJIOB [T pEIIECHUS https://www.yaklass.ru/
HEPABEHCTB

36 Metoa MHTEpPBAJIOB JIsI PEILICHUS https://www.yaklass.ru/

HEPaBEHCTB




https://www.yaklass.ru/

37 [IpousBoanas pyHKIUU
38 ITponssonnas GyHKIHH https://www.yaklass.ru/
39 FCOMeTpI/I‘Ie(jKI/Iﬁ 1 GU3UICCKUN CMBICIT https://www.yaklass.ru/
IPOU3BOIHON
40 FGOMeTpI/IquKI/If/'I U QU3UYECKUI CMBICTT https://www.yaklass.ru/
POM3BOIHON
41 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN https://www.yaklass.ru/
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINH https://www.yaklass.ru/
43 [Ipou3BoHast CyMMBI, IPOU3BEICHUS], https://www.yaklass.ru/
4acTHOTO (PyHKIMH
44 [Ipon3BoiHass cyMMBI, IPOU3BEACHMUS, https://www.yaklass.ru/
YacTHOTO (QyHKIUH
45 IIpousBoaHas CyMMBI, IPOU3BEIECHHUS, https://www.yaklass.ru/
Y4acTHOTO (PYHKIIMH
[IprMeHeHne npon3BOIHON K https://www.yaklass.ru/
46 UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K https://www.yaklass.ru/
47 UCCIIEIOBaHUIO (QYHKIIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K https://www.yaklass.ru/
48 UCCIIeIOBaHHUIO (DYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne Npou3BOIHON K https://www.yaklass.ru/
49 UCCIIeIOBaHMIO (PYHKIMH Ha

MOHOTOHHOCTBH U 3KCTPEMYMBI




50

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

https://www.yaklass.ru/

51

Haxoxnenue HaubonbLIEro U
HAUMEHBIIIETO 3HAUCHUST (YHKITUU HA
OTpe3Ke

https://www.yaklass.ru/

52

53

54

HaxoxaeHre HanOoIIbIIIero u
HAUMCHBIIICTO 3HAYCHUA (1)YHKIII/II/I Ha
OTpe3Ke

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTIO 3HAYCHH A (I)YHKI_[I/II/I Ha
OTPE3KE

HaxoxneHnue HaHOOJIBIICTO U
HaMMCHBIICTO 3HAYCHU A (I)YHI(I_[I/II/I Ha
OTPE3KE

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

55

Haxoxxnenne HanbobIIero u
HaWMEHBIIIETO 3HAYCHUST QYHKIIUU HA
OTpe3Ke

https://www.yaklass.ru/

56

[Ipumenenre npou3BOIHOM IS
HAXOXKJICHUS HAMITY4IIero penieHus B
NPUKJIAIHBIX 33/1a49aX, U OTPEIeICHUS
CKOPOCTH Tpoliecca, 3aJaHHOT0
bopmynoit unu rpaduxkom

https://www.yaklass.ru/

57

KonTponbhas pabota no teme
"IIponsBogHas. [Ipumenenue
IIPOU3BOJHON"

https://www.yaklass.ru/

58

[lepBooOpa3nas. Tabnuna
epBOOOPA3HBIX

https://www.yaklass.ru/




[lepBooOpa3nas. Tabnuna

https://www.yaklass.ru/

59
epBOOOPa3HBIX

60 HHterpai, reoMeTpUYECKUN U https://www.yaklass.ru/
(u3uUecKuii CMBICT HHTETpasia

61 WNuterpan, reoMmeTpuyecKuii u https://www.yaklass.ru/
(u3uyeckuii cMbICI MHTErpaa

62 HHTerpai, reoMeTpUYECKH U https://www.yaklass.ru/
(bu3nueckuii CMbICI HHTErpalia

63 Beruncnenue naTerpana mno gopmyse https://www.yaklass.ru/
Herorona—1Jleiibanma

64 Boruncnenue uaterpana no gopmye https://www.yaklass.ru/
Herorona—JleitOHuma

65 Beruucnenue nnTerpana no gpopmyiie https://www.yaklass.ru/
Herorona—JleiiOHuma

66 Beruucnenue naTerpana no gpopmyiie https://www.yaklass.ru/
Herorona—JleiiOHuma

67 CucreMbl TUHENHBIX YPaBHEHHUN hitps://www.yaklass.ru/

68 CucTteMbl THHEHHBIX YpaBHEHUH https://www.yaklass.ru/
Pemenue npuknaaHeix 3aaa4 ¢ https://www.yaklass.ru/

69 MIOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUU
Pemenue npuknaaHeix 3aaa4 ¢ https://www.yaklass.ru/

70 MIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU
CucreMbl U COBOKYITHOCTH LIETIBIX, https://www.yaklass.ru/

71 palMOHAIbHBIX, UPPALUOHAIBHBIX,

NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX




YpaBHEHUI U HEPABEHCTB

72

73

74

75

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

Cucrtembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNbHBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN A7
pEILIeHUs] ypaBHEHUIN U CUCTEM

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

76

Ucnonb3oBanue rpadukoB GyHKUIUN A5
pelIeHns ypaBHEHUN U CUCTEM

https://www.yaklass.ru/

77

IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKHUX 3a71ad U 3aJ7a4d U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HHA

https://www.yaklass.ru/

78

79

KonTtponbHas pabora o Teme
"NHTerpain n ero npuMeHeHus. CucTeMbl
ypaBHeHUH"

Harypasbnble 1 1iesble yucna B 3agaqgax
U3 pEAIbHOM KU3HU

https://www.yaklass.ru/

https://www.yaklass.ru/

80

HatypanbHble U 1iesble uncia B 3a7a4ax

https://www.yaklass.ru/




U3 peAIbHOM KU3HU

HaTypaIH:HHC M LCJIbIC YHCJIa B 3aga4ax

https://www.yaklass.ru/

81 .
U3 pealbHOM KU3HU

82 [Tpu3HaKy AEIMMOCTH LETBIX YUCEI https://www.yaklass.ru/

83 [Ipu3Haku qeTUMOCTH LEJBIX YHCE https://www.yaklass.ru/

84 [Ipu3Haku neMMMOCTH HETBIX YUCEI https://www.yaklass.ru/

85 [ToBTOpEHHE, 0000IICHUE, https://www.yaklass.ru/
cUcTeMaTu3aIus 3HaHU. Y paBHCHHS

86 [ToBTOpenue, 06001ICHNE, https://www.yaklass.ru/
cucTeMaru3anus 3HaHUM. Y paBHEHUS

87 [ToBTOpenue, o6odIIEHKE, https://www.yaklass.ru/
cucTeMarn3anus 3HaHU. Y paBHEHUS

88 [ToBTOpenue, 06001IEHNE, https://www.yaklass.ru/
CUCTeMaTH3allus 3HaHUH. Y paBHEHHUS

89 [ToBTOpenue, o6odIIEHNE, https://www.yaklass.ru/
cucTeMarn3anys 3HaHUM. Y paBHEHUS

90 [ToBTOpenue, 06001IEHNE, https://www.yaklass.ru/
cucTeMaTu3alus 3HaHUM. Y paBHEHUS

o1 [ToBTOpenue, 060061ICHNE, https://www.yaklass.ru/
cuctemaruzaius 3HaHuil. HepaBeHctsa

92 [ToBTOpenue, 00001IEHNE, https://www.yaklass.ru/
cucreMarn3anus 3HaHuil. HepaBeHcTBa

93 [ToBTOpenue, 060061ICHNE, https://www.yaklass.ru/
cucrtemaTusanus 3Hanuil. HepaBeHcTBa

94 [ToBTOpenue, 06001ICHNE, https://www.yaklass.ru/

cucreMarusanus 3HaHuil. HepaBencrsa




[ToBTOpenue, 06001ICHNE,

https://www.yaklass.ru/

95 cucremarusanus 3HaHuil. CUCTEMBI 1
ypaBHEHU M
[ToBTOpeHnue, 06001ICHNE, https://www.yaklass.ru/
96 cucTeMaTtu3alus 3HaHui. CUCTEMBI 1
ypaBHEHUI
97 [ToBTOpEHHE, 0000IICHUE, 1 https://www.yaklass.ru/
cucremaTusauus 3HaHuil. OyHkuuu
08 [ToBTOpEHHE, 0000IICHUE, 1 https://www.yaklass.ru/
cucreMaTH3anus 3HaHui. OyHKIUN
99 Wrorosas koHTpoOIBbHAS paboTa 1 https://www.yaklass.ru/
100 Wrorosas koHTpoJsibHasA paboTa 1 hitps://www.yaklass.ru/
O0001Ienne, cucTeMaTA3alus 3HaHUH 3a https://www.yaklass.ru/
Kypc anreOpbl 1 Haval
101 1
MaremMaTudyeckoro anainmsa 10-11
KJIaCCOB
O0001Ienne, cucTeMaTA3alus 3HaHUH 3a https://www.yaklass.ru/
Kypc anreOpbl 1 Havyal
102 1
MareMaTudeckoro anainmsa 10-11
KJIaCCOB
OBIIEE KOJIMYECTBO YACOB I10 105

[NPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
MPOBEPAEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi
pe3yJbTara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarTh TMOHATUSIMH: PALMOHATIBHOE U JACHCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, TPOIICHTHI
12 BemonHaTe  apudmMeTHdeckue  omepandd ¢ PAlHOHAIBHBIMU |
' JIeHCTBUTEIIFHBIMU YHCIaMHU
13 BoimonuaTe  mpuOMMOKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIa
' OKpYTJICHUS, IeNIaTh PUKUJIKY U OIIEHKY pE3yJIbTaTa BHIYUCICHHUI
OnepupoBaTh MOHITHAMU: CTENEHb C IEJIbIM MOKa3aTeIeM, CTaH apTHas
w (dbopMa 3amucH AEMCTBUTENHHOIO YKCIIa, KOPEHb HATypalbHOW CTEIEHU;
' WCIIOIb30BaTh MOAXOAIIYI0 (JOPMY 3alUCH JIEHCTBUTEIIbHBIX YHUCET IS
pelleHHs TPaKTUYECKUX 3a7a4 U IPEACTaBICHUS JaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TAaHIE€HC IPOU3BOJIBHOTO
15 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBHOTO YIyla uepe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh MOHIATHSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNbHOE, UPPaLMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BrimonasaTe  npeoOpazoBaHus TPUTOHOMETPUUECKHX BBIPAKEHUH U
' peuaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrImonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIDQKECHUI ¥ peniaTh OCHOBHBIC THUIBI IEJbIX, PAIMOHAIBHBIX |
HppaLMOHATIbHBIX YPABHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHHS MaTeMaTUYECKHX
' 3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peaTbHOM KU3HU
2.5 MopenupoBaTh peajdbHbIE CHUTyallMM Ha S3bIKE aiareOphl, COCTaBIATH




BBIPA)KCHUS, YPABHEHUs, HEPABEHCTBA 110 YCIOBHIO 3a7a4M, UCCIIEI0BATh

IIOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM allriapara anre6pbl

3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHusl (QYyHKUIHH,
3.1 o0lacTh OmpeneNeHUs] M MHOXXECTBO 3HAueHUH (yHKIUH, Trpaduk
(dbyHKIIMH, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEYETHOCTh (PYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBathk rpaguky GyHKIMHA U1 peLIeHNs ypaBHEHU I
34 Crpouth W uuTaTh TrpaduKH JIMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINHU, CTENEHHON (PYHKIINH C TIeITBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku ¢GyHKIUH I WCCICIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Havana matematuueckoro ananusa
i1 OnepupoBaTh MOHATUSAMHU: TOCIEIOBATENLHOCTh, apuUpMeTHUYeCKas U
' reOMETPHYECKas POTPECCHH
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBaIOIIas TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  IeoMeTpHuYecKOM
MIpOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOTPECCUU IS
' peleHusI peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONHCaHHS
5.2 peanbHBIX MPOLECCOB W SIBICHUI, NpU peIIeHUuH 3ajad M3 JPYrux
y4eOHBIX IPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

11 KIIACC

J0Ka3aTcJIbCTBO




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX 4YMCEJl, Pa3JIOKEHHE YHMCIIa Ha IIPOCTHIC
MHOKUTENH JUIsl pELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh  MOHATUSAMH: Jorapu(dM  UYWCHA, JIECATHYHBIE H
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUSI U HEPABEHCTBA
[TpumensaTh cBoOMcTBa cTemeHW I NpPeoOpa3oBaHMs BbIPAKEHU,
2.1 ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX JIOTapU(pMBL;
2.2 OIEpPUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JJOTaApU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHus npocTeimux TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIeHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWH [UIsl pEIICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHMss OPOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' palOHaIbHBIX YPABHEHUI U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
26 BBIPAXEHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI MO YCJIOBUIO 3aJayH,
' UCCJIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHHUEM ammapara
anreopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJsbliee U
' HaMMeHblllee 3HaueHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
WCCIIeIOBaHUS (PYHKIIUH, 3aJaHHON TpaduKoM
39 OnepupoBaTh NOHATHAMU: TpadUKH MOKA3aTENbHOM, JTOrapuPpMUUECKON U

TPUTOHOMETPUYECKUX (PYyHKIMH; H300paxkaTb MX Ha KOOPIMHATHOMN




IJIOCKOCTH U UCIIOJIB30BATH Ul PELLICHUs] YPABHEHU U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpadUKH JIMHEHHBIX

3.3 YPaBHEHUH M HCIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCHMOCTEH U3 IPYTUX y4eOHBIX AUCIUIUIAH
4 Hauana MaTemMaTH4ecKkoro aHajansa
OnepupoBaTh TOHATUSIMH: HENpepbIBHAS (QyHKIUS, MPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH W (DU3UYECKHH CMBICIT
HPOM3BOAHOMN /TSI peLIeHUs 3a1a4
42 HaxomuTe  mpOM3BOAHBIC  3JEMEHTApHBIX  (DYHKIMA,  BBIYHCIATH
' IPOU3BOHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO (DyHKIIUH
Hcronp30BaTh  NMPOW3BOJAHYIO U HCCIEAOBaHMSA (QYHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTH PE3yIbTAThl UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
14 Hcronp30BaTh MPOU3BOJHYIO Ul HAXO0XKICHUS HAWIYYIIEro PEIICHUs B
' NPUKJIAJHBIX, B TOM YHCJIE CONUATBHO-YKOHOMUYECKHX, 3aauax
AE OnepupoBaTh TMOHATHAMHU: MEPBOOOpa3Hass W WHTETpaji; IOHUMATH
' reoMeTpHUYECKUil U (PU3NYECKUI CMBICI UHTErpaia
46 Haxonute nepBooOpa3zHble 3JIE€MEHTApHBIX  (YHKUUH, BBIYMCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHbie 331241, B TOM YHUCIIE€ COLUATBHO-3KOHOMUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUS
Panuonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHbIE  MEepHOAMYECKHe  ApoOu.  ApudmeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIaMH, IPeoOpa30BaHUs YUCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U TPOIEHTOB UISl PEIICHUs MPUKIAJHBIX 3a7ad M3 Pa3JIMYHBIX OTpaciei
3HAHUU U peabHOM JKU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIbBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIBHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIUHUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ nenbiM nokaszareneM. CrangapTHas (opma 3anucu JeiCTBUTENIBHOTO
1.3 yrcna. Vcnonp3oBanne moaxosmeld (GopMbl 3alMCH JCHCTBUTEIBHBIX YHCET IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. J[eHcTBUsS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCMHYC U TAaHIE€HC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaAHUS
95 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI
97 [IpumeneHne ypaBHEHHI 1 HEPABEHCTB K PELICHUIO MaTEMaTUYECKHX 3a/1ad U 3a7a4

U3 pa3IMYHBIX o0MacTell HAayKU U peabHOM KU3HU




3 OyHKIUYU U TpapUKU
31 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumHo obOparHble
' byHKIUA
3.9 Ob6nacte ompeneleHuss U MHOXECTBO 3HaueHUd Qynkuuu. Hymu QyHkuumu.
' [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 Crenennast (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0 CTENEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHHEe TPUTOHOMETPUUECKUX (PYHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hayana maremaTnueckoro aHannsa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATENbHOCTH
Apudmerndeckass W TeOMETpHUECKass Tporpeccud. beckoHeuHo yOBIBaromias
42 reomerpuueckas nporpeccus. CymMma OeCKOHEUHO YOBbIBAIOIIEH I'e€OMETPHUYECKOM
' nporpeccud. dopmysia CIO0XHBIX TNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omepauuu Hal MHOXecTBamu. Jluarpammbsl Oiiepa — Benna.
5.1 [IpumeHeHne TEOPEeTUKO-MHOXKECTBEHHOTO ammapara s ONUCAaHUS pealIbHbIX
IPOLIECCOB U ABJICHUH, IPH PEILICHUM 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIIEHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ paloHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHMS U HEPABEHCTBA
2.1 [IpeoGpa3oBanue BbIpaxeHU, copepKaluX Jorapumbl
95 [IpeoOpa3oBanue BbIpaXeHH, COEPKALIUX CTENIEHH C PallMOHATbHBIM

IIOKa3aTcjIeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JNMHEHHBIX ypaBHEHHH. PelleHwe MNpPUKIAIHBIX 3a/7ad C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMbl U COBOKYITHOCTH PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMaTHUYECKHX 3a]a4
' W 33/1a4 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIuH. HanOospimee W HauMeEHbIIEe 3HAYCHHE
(GYHKLIHMU HAa IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaQuKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIIeHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIUA I HUCCICIOBAHUS  MPOIECCOB M|
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT NPU PEIICHUM 33Jad U3 JAPYrHX Y4eOHbIX
IIPEAMETOB U pPEaIbHOM KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerprueckuii 1 GU3NYECKUN CMBICI IPOU3BOIHOMN
43 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKLIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOONbIIero ¥ HaUMEHbLIEro 3HAauYeHUs (PyHKIUN Ha
OTpe3Ke
[IpumeHneHne NpoOU3BOAHOM JUIsSl HAXOKJIEHUS! HAWTYUILIEro pEelIeHNs B PUKIIaIHbIX
4.5 3ajjavax, S ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuam
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuii M pusndeckuil cmpici. Berancienue nuTerpaia mno

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

BnageHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEAEIICHHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaT€MAaTHYECKOW HHIYKIINM;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PeajbHbIX IPOLECCOB U ABJICHUN U IIPU PELICHUN
3aJa4, B TOM UYHWCJIE€ M3 JAPYruxX Y4eOHBbIX MpPEIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh I'padbl P PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M TaHIEHC
IPOM3BOJILHOTO YHUCIA, OCTATOK IO MOAYNI0, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  4YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
paloHaIbHBIX, JIEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHuu 3ajayd; 3HaKOMCTBO C
pa3IMYHBIMM  NO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MOHATHSAMU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKkOHEYHO YObIBaoIlas TreOMeTpUYecKass [MpOrpeccusi; yMEHUue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEeHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YKCIIa, MOYJIb U apPTYMEHT KOMILIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSMU: Marpuma 2X2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC pPCIIAThb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbBI C II1apaMETpOM; IIPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLUY, TIepBas U BTOpasi NPOM3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKuil CMBICI TPOU3BOIHOM, IEepBOOOpa3Hasl, OIpeAeIEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUHCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHUE HaxOJIUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUMIA;
YMEHHE UCIMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIHU,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaM3a; MPUMEHATh NPOU3BOAHYIO Ui HAXOXACHUS HaWIYyYIIero

pelmiCHus B HNPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbBHO-DKOHOMHUYCCKUX U




(bu3MYECKUX 3a7a9ax; HAXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKUIUH, OoOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHIHAsS
byHKIuS, panoHaibHast byHKuus, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkunMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTHh TIpadUKH W3YYCHHBIX (DYHKUWH, BBINOIHATH HPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKHU JJISl U3YUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpapuku QYHKIMHA JUIs
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33/1a4K M3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIHPOBATH
pealbHbBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM almapara

anreOpbl, UHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOWCTBA peaslbHbIX MTPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJOB W  JJIEKTPOHHBIX  CpPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOJIOJEHHS C TIOMOIIbIO JAMarpaMm

pacccuBanus U JIMHEMHOMN perpeccun




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOpMyInbl CIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (HopMyiy NOJHOU
BEPOSATHOCTH, (popmyny bepHysum, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
HNOHATUSAMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXKHUJaHHWe, AMCIEpCUs U CTAHJApTHOE OTKIIOHEHUE
ClyualiHOW BeIMYUHBI, (YHKIHUU paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOIrO, IOKa3aTeJbHOIO U HOPMAJIBHOIO PACHpEesCHHI;
YMEHHE WCIIONb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAHUI, YMEHHE MPHBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHI M PACCYKICHHS IS PEIICHUS 3a1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVa, IUIOCKUH Yyrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHHUE OT TOYKU N0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTHI M TEOpeMbl MJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMHM: IIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, MnpusMa, NUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas chepbl, MIonanb
MOBEPXHOCTU MNUPAMUJBI, NMPU3MBIL, KOHYyCa, IWIMHApA, 0o0BEM KyOa,

NpAMOYTOJIbHOT'O TITapaJuICICuieaa, nupaMuabl, NpPU3MbI, LHUIAHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCa W IMIUHIpA,
napajulelbHble OCH WM OCHOBAaHHMIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomiascs cepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yMEHHE NPUMEHSATh CBOMCTBA r€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIHHO
(bopMyIHpOBaThH OMpPEEIICHUS U3Yy9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
0 CBOICTBaxX W IpPU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11
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YMeHue omepupoBarh IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYSCKHUE OTHOIICHHUS
IpU pElIeHUWU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHON JKU3HH; YMEHHUE BBIYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (JUITMHA, YTOJ, IUIONIalb, OOBEM, IUIOMIAAL TTOBEPXHOCTH),
UCIIONB3YSl M3Yy4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
HWINHIpPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BbEMOB

NOJ00HBIX (uryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAsS CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3lOkKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY
BEKTOpPaMHU; YMEHHE UCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO
JUIST pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a]ad  JPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOAANIMN METOA JUIsl pEIIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yucell
19 Panmonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU(OMBI
JleiicTBuTenbHble  uYnciaa. ApUPMETHYECKHE OIepalud C JICHCTBUTEIHHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U TOTapu(PpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI




OyHKIUYU U TpaduKu

Oyukuus, cnocoObl 3amanus ¢yakuuu. ['paduk QyHkimuu. BzaumHo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
3.0 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  I[IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAYEHUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHBIM W IeNbIM Toka3arteneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkuuid. CBoiicTBa  (yHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEI0BATEILHOCTEH
3.8 Apudmernudeckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XXHbIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajinza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHne NPOU3BOJHON K MCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremartuka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a, T'€OMETPHS.
AnreOpa u Hauaja Maremarmdeckoro ananusa, 10-11 kmaccel/ Amumos 1ILA.,
Komarua IO.M., TkaueBa M.B. u npyrue, AkunoHepHoe OOLIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Marematuka: anrebpa W Hayalia  MaTeMaTMYeCKOTO  aHalu3a.
CamocTosiTennbHble  pabOTBHl  JJII  y4alquxcs  o01ieo0pa3oBaTelbHBIX
opranuzammii  (6a3oBwiii  ypoBenb) / JLLA. AnekcanapoBa, TMojJ pel.

MopakoBuya. — M: MHeMo31Ha

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://monypoxu.pd/

https://www.yaklass.ru/
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