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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOTro Kypca «AnreOpa n Havaiaa MaTeEMaTHUYECKOIO
aHayn3a» 0a30BOro ypoBHs ais oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAaMOPAa3BUTHsI M HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MaTeMaTHUYE€CKOTO aHaln3a» SIBJISETCS OJHUM U3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJJHOW CTOPOHBI,
OH O0ecreuynBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3y4eHUS BCEX €CTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET JTOTUUECKOE M aOCTpaKTHOE
MBIIIJICHAE YYaIlluxcs Ha YpPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYPCOB
uH(OpPMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax naHHOTO Kypca
y4aluecs OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTHYECKOH (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMA UM JIOTHYECKH CTPOTMMH MATEMATHYCCKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHalh3a B CTapiled IIKOJEe ydJaluecs
MOJIYYalOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX  pEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyke W B MCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW MesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHON
KOHIICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3YJIbTarT.

B ocHoBe MeToanku 00y4ueHus anredpe U HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT IEATEIbHOCTHBIA IPUHITUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CHEYIOIINE COAEPKATEIbHO-METOIUYECKAE JIMHUN: «YHHCIa W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEpKATENBHO-METOITMUECKUE
JUHUU W3Y4aloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHUsi B CTaplliel IIKoJle,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTa U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe colepKaHHE HECKOJbKMX MATeMAaTHMYECKUX JUCUMIUIMH:  anreopa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaiuecs OBIJIQJIEBAIOT BCE 0oJiee MUPOKUM MATEMATHUUYECKUM ammapaToM, y
HUX T[IOCIE0BATEIbHO (POPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO0 MOJIENIb PEATbHOM CUTYallud, IPUMEHSTh 3HAHUS, TTIOJTy4YCHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHalu3a», [JIsl pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM MaTeMaTHUYeCKOW 3ajayd, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIIbTAT.

ConepxarenbHO-METOMYECKAs JIMHUA «YHCna U BBIYKCICHUS 3aBEpIIACT
dbopMUpOBaHHUE HABBIKOB MCIOJIL30BAHUS JEHCTBUTEIBHBIX UKCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedt mkoie oco0oe BHUMAaHUE YIESIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BAHUE PA3MYHBIX (OPM 3alUCHU JACUCTBUTEIHHOTO YHCIIA, YMEHHUE
pallMOHATIBHO BBIMIOJHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesyapTar. OOydaroniygecsl MOJy4YarOT HaBBIKK MNPUOIUAKEHHBIX BBIUKCICHUM,
BBITIOJTHEHUS JEWUCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
VICIOJIb30BaHUsl MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUSI YHCIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHHsT B CTapliel IIKOJe, IMOCKOJBbKY B KaXIAOM pazfeie MporpaMMbl
MPEAYCMOTPEHO PEIIEHNE COOTBETCTBYIOMIUX 3adad. OOyuaroniuecs OBIaJeBalOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAUUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loydeHHbIE YMEHUS UCTIOJIB3YIOTCS MPU UCCIIEIOBAHUN
GyHKIIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXKJEHUE HauOONBIINX W HAUMEHBbIINX 3HadeHud Qyukuu. JlanHas
colepKaTelibHasl JIMHHUS BKJIIOYaeT B ce0s Takke (QopMupoBaHHEe yMEHUI
BBITIOJIHATh Pacy€Thl 1Mo ¢dopMmyrnaM, MpeoOpa3oBaHUs IEIBIX, PAUOHATBHBIX,
MpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKEHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps M3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST ydamuxcs, (HOpMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXJICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ heKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISHO IEGMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

ConepxarenpHo-MeTOoMYecKass JUHUS «DYyHKIUM U TpapuKu» TECHO
neperjieTaeTcs ¢ JpyruMH JJUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a7a€T
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. M3yueHne cTeneHHo, oka3aTeabHOH,
Jorapu(pMUYECKOl U TPUTOHOMETPUYECKUX (YHKLHA, UX CBOWCTB U TI'pa(UKOB,
UCIOJIb30BaHUE (DYHKIMI ISl pelIeHus 3a7a4 U3 JPYruX y4eOHBIX MPEAMETOB U
peabHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM Oonbllloe BHUMaHUE YIENAeTcs
(OpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCIEAOBaTh IMOJYYEHHbIE (YHKUHUU, CTPOUTh HUX TPaPUKU.
Marepnain 3Toi coAepKaATEIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOM, Tpaduueckoii W cioBecHOM. Ero wu3ydeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

ConepxxarenpHas auHMs «Hauama maremMaTHdeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTeMaTU4YeCcKUX, TaK U MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIEOBATh U
CTPOUTH rpapuKu PYyHKIUH, ONPEEATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUIyp U OOBEMBI TE€J, HAXOIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOCHUS MAaTeMaTUYeCKUX MOJeNeld peanbHbIX CHUTyaluil, HaXOXKJIEHUs
HAaWJIY4lIEero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLUATbHO-IKOHOMHYECKUX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MbILIUICHHUS,
(bopMHPOBAHNIO YMEHHI PacIO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCSA pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHSA MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprkarenbHO-MeToANYECKass TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
NPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTEeMaTHKU U MpeiaratoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKUE TUCUUIUIMHBI B €IMHOE



uenoe. IToaToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajsa MaTeMaTHUYECKOrO aHANM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PEaNIbHBIX CUTYallUid, UCCIIETOBAHMS
THX MOJEJIEd C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHauu3a u
MHTEPHPETALNUN TOJYYSHHBIX pe3yJIbTaTOB. Takue 3aaHusl BIUICTCHBI B KaXKIbIi U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
pelieHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun pealbHbIX MNPAKTHYECKUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, O000IIATh M KOHKPETHU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMpOIleCCe M3YyUEHUs BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3y4eHHe Kypca anreOphl M Hadall MaTeMaTHIeCKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 kmacce, Bcero 3a Ba roga ooy4denus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUSA

Paunonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue Jpodu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 PA3JIMYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[JelictBuTenpHbIE 4Kclia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1enbiM  nokazareneM. CranpaptHas  ¢opMma  3amucu
JNEeUCTBUTENBRHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWictBus ¢
apu(PMETUYECKUMHU KOPHSMHU HATypAJTIbHON CTENIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUECKHUE (HOPMYIIbI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

PemieHrne TpUroHOMETPUYECKUX YPABHEHU M.

IIprMeHeHne ypaBHEHN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U pealbHOW KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh onmpeneneHus U MHOXECTBO 3HaueHHM (pynkumu. Hymm Qynkumu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(bYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccui. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHME mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara il ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrerneHb ¢ pallMOHAIBHBIM NIOKa3aresieM. CBOWMCTBA CTEIEHH.

Jlorapudm yucna. JlecaiTuuHbie U HATypaJIbHBIE JIOTaApU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEPKAITUX JIOTapUDMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHENWHBIX YpABHEHMN. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DyHKIUHN U TPAPUKH

Oyukrus. [lepuonnueckue pyakumn. [IpoMexyTku MOHOTOHHOCTH (PYHKITUH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HaunOosblliee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMU Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMIA 7Sl peLICHUS! YPaBHEHUN W JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GpyHKIMH. MeTO HHTEPBAIOB JJIsl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NYECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJHON CYyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuila nepBooOpa3HBIX.

Wurerpan, ero reoMerpudyeckuid U (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06Hl€r0 06p330BaHI/ISI CICAYIOIUX JINYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI MU TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYeCcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMSI, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBOro U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); (PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1ady MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO HIKOJIOTHYECKON KYJIbTYpbl, MMOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaIlMell Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, TTAHUPOBAHUS MIOCTYIIKOB M OIICHKU UX BO3MOKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeTOBEYECKON JesSTEIbHOCTH, STanoB €€
pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTUS UMBWIN3ALMHU; OBJIAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTU4YeCKOW KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeamMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYyCAowe20  Mupa,  NpuMeHeHue  J02U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTHUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpEeNeNICHUs]  MOHSTUH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPsIMBbIC U OT TMPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS 1 BBIBOJIBL

BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4EToM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopmyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

IPOBOJIUTH CaMOCTOSTEITLHO CIUTAaHMPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBHIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH Je()UIIUTH MHGOPMAIIMH, TAHHBIX, HEOOXOUMBIX JIJIT OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBHIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UHPOPMAIIUIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpPMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMynuxkamuenwvle Oelicmeus, — obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCSL.
OOmrenue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0J1€ 00CYKJEHU 3a7aBaTh BOIPOCHI IO CYILECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMHM JIPYTUX
YYAaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHMUMATh M UCITOJIB30BaTh MPEUMYITIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHhI,
pacmpeneniatb BHIAb pabOT, JOrOBapUBaThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TI0 KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 pCUICHUA C

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU T[O3HABAaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIEeCKOM 3a/1auu;



e TPEABHUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIIEHNUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEIOCTUKEHUS PEe3yJIbTAaTOB JIESATEIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOToO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs JODKHO O0ECIEYMBATh JTOCTHIKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMH.

BoINONHATS TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIIOJIB30BATh MOAXOASAIIYIO (hOpMY 3aIMMCU TEUCTBUTENIBHBIX YHCEIT ISl pEeLIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBarh MOHATUSAMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoInonHaTh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHsATh npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIPAKEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI M HEPABEHCTBA JJI PELIEHUSI MATEMATHYECKUX 3a7a4
¥ 3a71a4 U3 pa3IMuHBIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa ajreopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEeleNEeHUs] ¥ MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKIIUU, HYJIU PYHKIIHH,
MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 715 pellieHUs] ypaBHEHUH.

Crpouth M ynTaTh TpadUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOU (PYHKIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBatk rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB MU
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHUecKas H
reOMETPUYECKAsL IPOIPECCUM.

OmnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TIe€OMETpUYEeCcKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAJHOIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT Il ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEICHNUH 3a]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: OIIpECIICHHE, TeopeMa, CIIEACTBHUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaAThH
MPU3HAKU JICJIMMOCTH LEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUIMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEpaBeHCTBA



[IpumensaTs cBoiicTBa CcTemeHM il MpeoOpa3oBaHUs  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKaIlUX JOrapu(Msbl;
ONEPUPOBATH MOHATUSAMHU: JIOTapUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI JJOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHbBIE MOJIENIN C UCTIOIb30BAaHUEM amrapaTa aareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: IepUoAMYEcKas  (QYHKLUHS, MPOMEKYTKHU
MOHOTOHHOCTH ~(YHKIUH, TOYKM OIKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha IPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOM, JIOrapupMUUYecKoil u
TPUTOHOMETPUUECKUX (YHKUUN; M300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonw3oBate rpadukd (QyHKIMA JISI  UCCIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASI (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKUI CMBICI MPOU3BOJHON AJIsl pelIeHUs
3a/ad.

HaxonuTh npon3BOHBIE JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKIACHUS HAWIYUYLIErOo PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HHTErpaji; MOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxoauTh nepBooOpa3Hbie 2JIeMEHTapHBIX (PYHKIIHIA; BEIYACISATH HHTETPAIT IO
dbopmyne Herorona—JleitOHura.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIE COIIMAIBHO-DKOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Koan4yecTBO 4acoB
HauMeHoBaHMe pa3/ieioB U dyieKTpOoHHbIE (IIU(PPOBHIE)
n/ Bcer Kourpoasn  IIpakTnuec
TeM NMPOrpamMMbl oOpa3zoBaTesibHbIE PeCypPChI
n 0 ple pa0oTbl  KHe padoThI
MHoXecTBa palMOHAIbHBIX U
| JIEUCTBUTEIILHBIX quCell. 14 | https://www.yaklass.ru/p/algebra#pr
PanmonansHpie  ypaBHEHUS U ogram-10-klass
HEpPABEHCTBA
) ®yHkuuu u rpapuku. CTeneHs ¢ 6 https://www.yaklass.ru/p/algebra#pr
eJIBIM IT0Ka3aTeIeM ogram-10-klass
A . .
PHOMETHYCCKHH KOpeHb n-0f https://www.yaklass.ru/p/algebra#pr
3 CTEICHH. HppanmonanbHbie 18 1
ogram-10-klass
ypaBHEHUS U HEPABEHCTBA
()
4 . (1)/11; h;zgiiﬂ N — 2 | https://www.yaklass.ru/p/algebra#pr
P puH- 1P P ogram-10-klass
YECKHUE YpaBHEHUS
5 ITocnenoBaTenbHOCTH u 5 https://www.yaklass.ru/p/algebra#pr
MIPOrPECCUU ogram-10-klass
6 [ToBTOpEHUE, 00001IeHHE, 3 | https://www.yaklass.ru/p/algebra#pr
cucTeMaTH3alus 3HaHUI ogram-10-klass
OBIIEE KOJIMYECTBO YACOB 68 4 0

[10 [TIPOI'PAMME




11 KJIACC

Ne
n/
n

HaumMmeHnoBanmue
pa3aesioB U TeM
MPOrpamMMblI

CreneHb C
palMOHAILHBIM
ITOKa3aTeJIeM.
IToka3aTennHas
byHKIMS.
IToxa3zaTenbHBIC
ypaBHEHUS u
HEpPaBEHCTBA

Bcer

12

KoanuecTrBo uacoB

KoHTpoJIbHBI
e padoThI

IIpakTHyecku
e padoThI

DJIeKTpPOHHBbIE (IU(PPOBHIE)
o0pa3oBaTesIbHbIC pecypChl

https://www.yaklass.ru/p/algebra#progra
m-11-klass

Jlorapupmuueckas
byHKIMS.
Jlorapupmuueckue
ypaBHEHUS u
HEPaBEHCTBA

12

https://www.yaklass.ru/p/algebra#progra
m-11-klass

Tpuronomerpuuecku
e OQYHKIMM U HX
rpaduKy.
Tpuronomerpuuecku
€ HEpaBEHCTBA

https://www.yaklass.ru/p/algebra#progera

m-11-klass




IT :
POHSHO/HAN https://www.yaklass.ru/p/algebra#progra
4 [Ipumenenue 24 1
N m-11-klass
MIPOU3BOTHOM -
5 WuTerpan  u  ero 9 https://www.yaklass.ru/p/algebra#progra
MIPUMEHCHUS m-11-klass
. https://www.yaklass.ru/p/algebra#progra
6 CucrteMbl ypaBHEHUN 12 1
m-11-klass
7 HarypanbHubie u 6 https://www.yaklass.ru/p/algebra#progra
LIEJIbIC YHCIIa m-11-klass
[ToBTOpEHUE,
g 0000111EHHE, 18 ) https://www.yaklass.ru/p/algebra#fprogra
CHCTEMATU3ALUSA m-11-klass
3HAHUU
OBHIEE KOJIMYECTBO
YACOB IIO 102 6 0
[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne
w/n Tema ypoka KoumnuecTBo JIeKTPOHHBbIE HU(PPOBHIE
4acoB o0pa3oBaTe/ibHbIE PecypChl
MHOX€eCTBO,
orepatn Ha https://www.yaklass.ru/p/algebra#progr
1 MHOXECTBaMHU. 1
am-10-klass
JnarpaMmbl
Ditnepa—BenHa
PanmmonanbHeie uwnca.
OOGBIKHOBEHHBIC u
) NeCATUYHBIE  ApoOH, | https://www.yaklass.ru/p/algebra#progr
IIPOLICHTHI, am-10-klass
OECKOHEUHbIE
MEepUOANYECKUE IPOOU
Apudmernueckue
onepanuu c
3 paloHaIbHBIMU | https://www.yaklass.ru/p/algebra#progr
YHCJIaMU, am-10-klass
npeodpa3zoBaHus
YUCJIOBBIX BBIPAKECHUN
[Ipumenenue npodeit n
MPOIIEHTOB JUTS
4 pelLICHUsT MPUKIIATHBIX | https://www.yaklass.ru/p/algebra#progr
3a/lad M3 PAIAYHBIX am-10-klass
oTpaciiecd 3HaHUW U
peaTbHOM )XKU3HU
[Ipumenenue npodeit u
MPOIIEHTOB JUTS
5 pEeLICHUsT MMPUKJIIATHBIX | https://www.yaklass.ru/p/algebra#progr

3aa4 U3 PA3JIUYHBIX
oTpaciied 3HaHUUW U
pEaNbHON )KU3HU

am-10-klass




JlericTBUTEIbHBIC
yucaa. PamyoHanbHbIE

https://www.yaklass.ru/p/algebra#fprogr

6
U UppalrOHAIbHbIC am-10-klass
ypcia
Apudmernueckue
. omnepanuu v https://www.yaklass.ru/p/algebra#progr
JIEUCTBUTEILHBIMUA am-10-klass
YHUCIaMU
[TpubnuxéHnbIe
BBIYMCIICHUS, TIpaBUja
2 OKpYTJICHUS, https://www.yaklass.ru/p/algebra#progr
NpPUKUAJKA U OIEHKa am-10-klass
pe3yJibTaTa
BBIYMCJICHUN
ToxnecTtBa Hu
A https://www.yaklass.ru/p/algebra#progr
9 TOXKIECCTBCHHBIC
am-10-klass
peodpa3zoBaHus -
10 VYpaBHEeHHE,  KOpPEHb https://www.yaklass.ru/p/algebra#progr
YpaBHEHUS am-10-klass
. Hepasencrtso, https://www.yaklass.ru/p/algebra#progr
pelleHnEe HEPABEHCTBA am-10-klass
https://www.yaklass.ru/p/algebra#progr
12~ Merox uHTepBaIoB
am-10-klass
Pemrenne 1nenplx wu
00HO-
AP https://www.yaklass.ru/p/algebra#progr
13 palMoOHaIbHBIX
. am-10-klass
ypaBHEHUI u -
HEPABECHCTB
ITocaenoBaTenbHOCTH,
CIIOCOOBI 3aJIaHus
A . https://www.yaklass.ru/p/algebra#progr
14 MOCJIC0BATEIILHOCTEH.
am-10-klass
MOHOTOHHBIE -
MMOCJIEIOBATEIIbHOCTH
Apudmernueckas u
https://www.yaklass.ru/p/algebra#progr
15  reomerpuueckas

IPOTPECCHH.

am-10-klass




HUcnionp3oBanue

porpeccuun TS
pelIeHusl  peanabHBIX
3a/a4  MOPUKIATHOTO

xXapakTepa
beckoneuno
yOBIBaroIIast
reoMeTpuyecKas
16 nporpeccusi.  Cymma https://www.yaklass.ru/p/algebra#progr
OCCKOHEUHO am-10-klass
yOBIBaIOIICH
F€OMETPUUECKOMN
MpoTrpeccuu
17 dopMyna  CIOXKHBIX https://www.yaklass.ru/p/algebra#progr
MPOLIEHTOB am-10-klass
13 Popmysia  CHOKHBIX https://www.yaklass.ru/p/algebra#progr
MPOLIEHTOB am-10-klass
KontponbHas pabota
no teme "MHOXecTBa
aIMOHAIBHBIX u
P . https://www.yaklass.ru/p/algebra#progr
19  nmelcTBUTEIBHBIX
am-10-klass
yucen. PanuoHanbHbIE
ypaBHEHHUS u
HEpPaBEHCTB"
Apudmernyeckuii
. https://www.yaklass.ru/p/algebra#progr
20  KOopeHb HaTypaJlbHOUI
am-10-klass
CTETICHU
Apudmerndyeckuit
pud . https://www.yaklass.ru/p/algebra#progr
21 KOpEHb HATypaJIbHOMN
am-10-klass
CTeTICHU
CBoiicTBa
2 apu(METHIECKOTO https://www.yaklass.ru/p/algebra#progr
KOpHS  HATypaJbHOU am-10-klass
CTETICHU
23 CaolicTBa https://www.yaklass.ru/p/algebra#progr

apu(METHIECKOTO

am-10-klass




KOpHA  HATypaJbHOU

CTEIECHU
CaoiicTBa

24 apuPpMETHIECKOTO https://www.yaklass.ru/p/algebra#progr
KOpHSl  HaTypaJbHOU am-10-klass
CTEIECHU
JlencTBus C

75 apu(pMeTHIECKUMU https://www.yaklass.ru/p/algebra#progr
KOpPHSIMHU n—ou am-10-klass
CTETCHU
JlencTBus C

26 apu(pMETHIECKUMHU https://www.yaklass.ru/p/algebra#progr
KOpHSIMHU n—ou am-10-klass
CTEIECHU
JlencTBus C

7 apu(pMETHIECKUMHU https://www.yaklass.ru/p/algebra#progr
KOpPHSMHU n—ou am-10-klass
CTETCHU
JlenicTBus C

73 apu(pMETHIECKUMHU https://www.yaklass.ru/p/algebra#progr
KOpPHSIMHU n—ou am-10-klass
CTETCHU
JlenicTBus C

79 apu(pMETHIECKUMHU https://www.yaklass.ru/p/algebra#progr
KOpPHSIMHU n—ou am-10-klass
CTETCHU

30 CpoiictBa u Tpadux https://www.yaklass.ru/p/algebra#progr
KOPHS N-OU CTEIEHU am-10-klass

31 CpoiictBa u rpadux https://www.yaklass.ru/p/algebra#progr
KOPHS N-O¥l CTENEeHU am-10-klass
Crenenb ¢  UEIBIM
MTOKA3aTEeJIEM.

) CranpaptHas  Qopma https://www.yaklass.ru/p/algebra#progr

3aIicH
JICUCTBUTEIILHOTO
quciaa

am-10-klass




HUcnonn3oBanne
MOAXOasIImed  (HOpMBI
3aInCchu

13 JIECTBUTEIIHHBIX https://www.yaklass.ru/p/algebra#progr
yucesl IS PEUICHUs am-10-klass
MPaKTUYECKUX 3a/1a4 1
MIpeCTaBICHUS
JAHHBIX
CrenenHass GyHKIHS C

34 HaTypaJIbHbIM u https://www.yaklass.ru/p/algebra#progr
LEIBIM  MOKa3aTeJIEM. am-10-klass
E€ cBoiicTBa u rpadukx
OyHKIMS, CIOCOOBI

35 3aJlaHus GyHKIUH. https://www.yaklass.ru/p/algebra#fprogr
B3aumHo  oOpatHble am-10-klass
hyHKIUN
I'paduk byHKIUU.

Ob6nactb ompeneneHus
1 . MHOHECTBO https://www.yaklass.ru/p/algebra#progr
36  3HaueHMii  (QYHKIIHH.
am-10-klass
Hymm GyHKLIHH.
[IpomexyTku
3HAKOIIOCTOSIHCTBA

37 YUEéTHple M HEYETHBIC https://www.yaklass.ru/p/algebra#progr
byHKIHH am-10-klass
Pemienue

33 MppPalMOHATBHBIX https://www.yaklass.ru/p/algebra#progr
YpPaBHEHUM u am-10-klass
HEpPABEHCTB
Pemienue

39 HMppalMOHATBHBIX https://www.yaklass.ru/p/algebra#progr
YpPaBHEHUM u am-10-klass
HEpPABEHCTB

40 Peuienue https://www.yaklass.ru/p/algebra#progr

VppanOHaIbHbIX

am-10-klass




YPaBHEHUM u
HEPABEHCTB

41

Pemienue
UppaluOHAIBHBIX
YPaBHEHUM u
HEPABCHCTB

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

42

Pemenue
UppaLMOHATBHBIX
YPaBHEHUM u
HEPABCHCTB

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

43

44

45

KontponbHast pabota
o TEME
"ApudmeTnueckuii
KOPEHb N—OW CTEICHMU.
HNppanmnonanbHbie
ypaBHEHUS u
HepaBeHCTBA"

Tpuronomerprueckas
OKPYKHOCTB,
OTIpENICIICHHE
TPUTOHOMETPUYECKUX
GyHKIMIA — YHCIIOBOTO
aprymeHTa
Tpuronomerprueckas
OKPYKHOCTB,
OIIPENIECIICHUE
TPUTOHOMETPUYECKUX
GYyHKIMIA ~— YHCIIOBOTO
apryMeHTa

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

46

CuHyc, KOCHUHYC WU
TQHT€HC  YHUCIJIOBOTO
apryMeHra

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

47

Cunyc, KOCHMHYC H
TaHME€HC  YHUCJIOBOIO
aprymeHTa

https://www.yaklass.ru/p/algebra#progr

am-10-klass




Apkcunyc,

43 aApKKOCUHYC u https://www.yaklass.ru/p/algebra#progr
ApPKTaHT'€HC YHCIIOBOTO am-10-klass
apryMeHTa
Apkcunyc,
49 ApKKOCUHYC u https://www.yaklass.ru/p/algebra#progr
ApPKTaHT'€HC YHCIIOBOTO am-10-klass
apryMeHTa
O
CHOBHDIC https://www.yaklass.ru/p/algebra#progr
50  TpUrOHOMETpPHUYECKHUE
am-10-klass
bopMyIIBI
O
CHOBHBIC https://www.yaklass.ru/p/algebra#progr
51  TpuroHoMeTrpuyeckKue
am-10-klass
bopMyIIbI
O
CHOBHBIC https://www.yaklass.ru/p/algebra#progr
52  TPUTOHOMETPUYECKHUE
am-10-klass
bopmyIbl
O
CHOBHBIC https://www.yaklass.ru/p/algebra#progr
53  TPUTOHOMETPUYECKHUE
am-10-klass
bopmyIbl
IIpeoOpazoBanue
https://www.yaklass.ru/p/algebra#progr
54 = TPUTOHOMETPHUYECKHUX
. am-10-klass
BBIPAKCHU -
IT
peobpasosarie https://www.yaklass.ru/p/algebra#progr
55  TpPUTOHOMETPUYECKHUX
. am-10-klass
BBIPaXKCHUI -
Hpeobpasoarine https://www.yaklass.ru/p/algebra#progr
56  TPUTOHOMETPUUYECKHUX
. am-10-klass
BBIPaXKCHUI -
I1
peobpasoBaihe https://www.yaklass.ru/p/algebra#progr
57 = TPUrOHOMETPUYECKHUX
. am-10-klass
BBIPaXKCHUI -
[Ipeo6
pEOLPasOBAHTe https://www.yaklass.ru/p/algebra#progr
58  TPUTOHOMETPUYECKHUX

BBIPAXECHNUU

am-10-klass




59

Pemenune
TPUTOHOMETPUYECKUX
YpPaBHEHHM

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

60

Penienue
TPUTOHOMETPUYECKUX
YPaBHEHHM

https://www.yaklass.ru/p/algebra#fprogr

am-10-klass

61

Pemenue
TPUTOHOMETPUUECKHUX
YPaBHEHUM

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

62

63

64

65

66

67

Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUM

Pemenne
TPUTOHOMETPUYECKUX
YPaBHEHUM

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUI

KontponbHas pabota
no Tteme "DopMybl
TPUTOHOMETPHH.
Tpuronomerpruueckue
ypaBHEHHS"

Urorosas
KOHTPOJIbHAS
pabota/Bcepoccuiicka
s KOHTPOJIbHAsI paboTa

O06o061Ienue,
CUCTEMaTH3AITUS
3HAHUU 3a Kypc
anreOppl W Hayajl

MaTeMaTH4YECKOTO
aHaJn3a 10
kiacca/Beepoccuniicka

s KOHTPOJIbHAsI paboTa

https://www.yaklass.ru/p/algebra#progr
am-10-klass

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass

https://www.yaklass.ru/p/algebra#fprogr
am-10-klass




O0o00mienue,
CHCTEMAaTH3aIs

63 3HaAHUU 3a Kypc
anreOpsl W Haval
MaTeMaTHIECKOIr 0
a"Haymmza 10 xmacca

OBIIEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://www.yaklass.ru/p/algebra#progr
am-10-klass




11 KIIACC

JIeKTPOHHBbIEe HU(pPOBbIE

Ne
o/ Tema ypoka Kosmuect o0pa3oBaTesbHbIEC
BO 4aCOB pecypchbl
| CreneHp ¢ pauMOHAIBHBIM | https://www.yaklass.ru/p/al
IIOKa3aTeIeM gebra#program-11-klass
. https://www.yaklass.ru/p/al
2 CBoiicTBa cTeTIeHU 1
gebra#proeram-11-klass
3 E)II) ;zilz flfliaH:oeﬂepmame | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIE CTETICHU
4 BHLII) ;2}?(}; fpi)IZaH:oeﬂepmame | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIEC CTETICHU
5 BHBII) ;Ziz iffiaHf:nepmamnx | https://www.yaklass.ru/p/al
gebra#fprogram-11-klass
palMOHAJIbHBIEC CTETICHU
6 [Toka3zaTtenbHast QyHKUUA, | https://www.yaklass.ru/p/al
e€ cBoMCTBa U Tpaduk gebra#program-11-klass
7 IToka3zaTenbHble YpaBHEHUSA | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
2 IToka3zaTenbHble ypaBHEHUSA | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
9 [loka3arenbHbIE YpPAaBHEHNUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
10 Iloka3arenbHbIE YpaBHEHUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
" Iloka3arenbHbIE YpPaBHEHUS | https://www.yaklass.ru/p/al
Y HEPABEHCTBA gebra#fprogram-11-klass
KonTtponpHas pabota 1o
TEME "CreneHb c
12 paIlMOHATILHBIM 1
MIOKAa3aTeJIEM.

[TokazaTtenbHast GyHKIUS.




[Toka3zaTenbHble ypaBHEHHUS
Y HepaBeHCTBa"

https://www.yaklass.ru/p/al

13 JI
orapHem urcia gebra#program-11-klass
[Ipeod
peodp a3033 arue https://www.yaklass.ru/p/al
14 BBIPAKECHUHN, COJICPIKAIINX
gebra#program-11-klass
JorapugMbl
[Tpeobpa3zoBanue
- https://www.yaklass.ru/p/al
15 BBIPAKECHUMN, COJEPKAIINX
gebra#program-11-klass
jorapupMbl
[IpeoOpazoBanue
. https://www.yaklass.ru/p/al
16 BBIPAXKEHUN, COAEPXKAIINX
gebra#program-11-klass
JorapupMbl
[Ipeo6
peo paSOjS ArHe https://www.yaklass.ru/p/al
17 BBIPAKECHUM, COJIEpIKAIIMNX
gebra#program-11-klass
jorapupMbl
13 Jecsatnunblie 51 https://www.yaklass.ru/p/al
HaTypaJbHbIE JIOTapU(PMbI gebra#fprogram-11-klass
19 gojlipi(ﬁMH;eczszﬁcma . https://www.yaklass.ru/p/al
YR, gebra#program-11-klass
rpaduk
Jlorapudmuueckas
20 (pYHKIEA, ef CBOiCTBA H https://www.yaklass.ru/p/al
YR, gebra#program-11-klass
rpaduk
71 Jlorapudmuueckue https://www.yaklass.ru/p/al
YPaBHEHHUS U HEPABEHCTBA gebra#fprogram-11-klass
2 Jlorapudmuueckue https://www.yaklass.ru/p/al
YPaBHEHHUS U HEPABEHCTBA gebra#fprogram-11-klass
73 Jlorapudmuueckue https://www.yaklass.ru/p/al
YPaBHEHHUS U HEPABEHCTBA gebra#fprogram-11-klass
24 Jlorapudmuueckue https://www.yaklass.ru/p/al
YpPaBHEHUS U HEPABEHCTBA oebraffprogram-11-klass
IT
PHMEpHE https://www.yaklass.ru/p/al
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6 | TPHTOBOMETPHHECKMX gebra#fprogram-11-klass
HEPABEHCTB
IT
27 T pn?cflilc);l[e NYECKUX e ———
P P gebra#program-11-klass
HEPABEHCTB
IT
28 T pn?szlc))ie UYECKHUX e ———
P P gebra#program-11-klass
HEpPaBEHCTB
T
29 @pEEOiZIMe;iHiZZI;ZeTBa . https://www.yaklass.ru/p/al
YHKIIH, gebra#program-11-klass
rpaduku
T
20 q)pnioilee;inif;ieTBa . https://www.yaklass.ru/p/al
yHKIHH, gebra#program-11-klass
rpaduku
T
. q)pnioilee;inif;ieTBa . https://www.yaklass.ru/p/al
yHKIHH, gebra#program-11-klass
rpaduku
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pelIeHUs] HEPaBEHCTB gebra#fprogram-11-klass
[IprumeHenne nmpou3BOIHOU
46 K UCCIEAOBaHUIO (QYyHKUUN https://www.yaklass.ru/p/al
Ha MOHOTOHHOCTbD u gebra#program-11-klass
AKCTPEMYMBI
[IpumeHeHne npou3BOIHOU
47 K UCCIeAOBaHUIO (YHKIIUN https://www.yaklass.ru/p/al
Ha MOHOTOHHOCTbD u gebra#fprogram-11-klass
IKCTPEMYMBbI
[IpumeHenne nMpou3BOIHOU
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Ha MOHOTOHHOCTBH T gebra#tprogram-11-klass
AKCTPEMYMBbI
Haxoxnenue HanOOIbIIETO
a https://www.yaklass.ru/p/al
50 U HAWUMEHBIIIETO 3HAUYCHUS
oebra#program-11-klass
(bYHKIIUM Ha OTpEe3Ke
Haxoxnenue HanOOIbIIETO
a https://www.yaklass.ru/p/al
51 U HAWUMEHBIIIET0 3HAUYECHUS
gebra#tprogram-11-klass
GYyHKIIUM Ha OTpEe3Ke
Haxoxnenre HanOoIbIIIETO
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52 U HAUMEHBIIETO 3HAYECHUS
gebra#tprogram-11-klass
GyHKIIUU Ha OTpe3Ke
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53 A HaAUMEHBIIIEr0 3HAYEHUS
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55 U HAWUMEHBIIETO 3HAUYCHUS
oebra#program-11-klass
(GyHKLIHU Ha OTPE3Ke
[IpumeHenune npou3BOIHOU
TUIS HaX0KICHUS
HAWIVYIIErO0 PEIIEHUS B
56 yi p https://www.yaklass.ru/p/al
MPUKIAIHBIX 3ajadax, JUIs
P a A oebra#program-11-klass
OTIPEICIICHUS CKOpPOCTH
npoiiecca, 3aJaHHOTO
dbopmyoii unmu rpaduKom
KonTtponpHas pabota 1o
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[Ipumenenue gebra#fprogram-11-klass
MPOM3BOHON"
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66 bopmyie
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Herorona—JleitOunna
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CuctemMbl ¥ COBOKYITHOCTH
HEJNbIX, paIMOHAIbHBIX,
WUPpAUOHATHHBIX,
MTOKa3aTeIIbHBIX,
JorapuMUAYECKAX
ypaBHEHU U HEPABEHCTB

CucremMbl U COBOKYITHOCTH
LEJbIX, palMOHAIIbHBIX,
VPpaLHOHAIbHBIX,
NOKa3aTeNbHbIX,
JorapupMUUECKUX
YPaBHEHUI U HEPABEHCTB
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CucteMbl U COBOKYITHOCTH
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YPaBHEHUI U HEPABEHCTB
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CucteMbl U COBOKYITHOCTH
LETbIX, palMOHAIIbHBIX,
UppalMOHANIbHBIX,
MOKa3aTeJbHbIX,
JorapupmMUYECKuX
YPaBHEHUI U HEPABEHCTB
Hcnonb3oBanue rpapukoB
byHKIUNA U1 pelieHust
YPaBHEHUU U CUCTEM

https://www.yaklass.ru/p/al
oebra#program-11-klass
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Hcnonp3oBanue rpapukoB
byHKIMNA  JUIsT penieHus
YPaBHEHUU U CUCTEM
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gebra#program-11-klass
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IIpuMeHenue ypaBHEHHH,
CUCTEM M HEPABEHCTB K
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOT0
pe3yabTarta

IIpoBepsiembie MpeAMeTHbIE Pe3yIbTATHI 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMBbI CPeTHET O
001ero o0pa3zoBaHus

1

Yucia 1 BBIYUMCICHUS

1.1

OnepupoBathb MMOHATHUSIMUA: palroHaIIbHOE u
JIEHCTBUTEIILHOE YHCJIO, OOBIKHOBEHHASI M JCCATHYHAS
JPOOB, MPOIEHTHI

1.2

BrmonsaTe apupmeTHIecKue olepanuu C
PalMOHAIIBHBIMY U IEUCTBUTEIBHBIMA YMCIAMH

1.3

BoinonasaTe  npuOMuAKEHHBIE BBIYUCICHUS, HUCIOJIb3YS
NpaBuja OKPYIJCHUS, [I€JIaTh MPUKUJIKY U  OLEHKY
pe3yJibTaTa BEIYUCICHUN

1.4

OnepupoBath MOHATHAMMU: CTENEHD C LEIBIM [T0KA3aTENEM,
cTaHAapTHas QopMa 3amucH JEUCTBUTEIBHOIO 4YHUCIA,
KOPEHb HaTypaJIbHOU CTEIICHH; UCIIOJIb30BaTh
NOAXOSIIYI0 (POopMy 3aluCH IEUCTBUTENbHBIX YUCEN IJIS
pEeLIEHNs MPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHBIX

1.5

OnepupoBarh MOHATUAMH: CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJIBHOTO yria; UCIIOJIB30BaTh 3aIHCh
IIPOU3BOJIBHOTO yria 4yepes oOpaTHbIe
TPUTOHOMETPUUYECKHE PYHKIIUU

VYpaBHEHUS 1 HEPABEHCTBA

2.1

OnepupoBarh  MOHATHUSMH:  TOXKIECTBO, YypPaBHEHME,
HEPABEHCTBO, LIEJIOE, PALMOHAIBHOE, HPPaLMOHAIBHOE
YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE
YpaBHEHHE

2.2

BreimonasaTe  mpeoOpa3oBaHUS ~— TPUTOHOMETPUYECKUX
BBIPAKECHUH U PEIIATh TPUTOHOMETPUUECKHUE YPABHECHUS

2.3

BrimonasaTe mpeoOpa3oBaHus 1ENbIX, PAlMOHATBHBIX H
VPPALUOHAIBHBIX BBIPAXKEHUW U pEIIaTh OCHOBHBIC THIIbI




LEJIBIX, PALlMOHAJBHBIX U UPPALMOHAJIBHBIX YPABHEHUU U
HEPABCHCTB

24

[IprMeHATh ypaBHEHHSI W HEPABEHCTBA [JISl PEIICHUS
MaTEMaTUYECKUX 3a7a4 W 3aJad W3 PazIMYHbIX oOiacTeit
HAYKHU U PEAIbHOMN KU3HU

2.5

MonenpoBaTh peajibHble CUTyallUW Ha SI3bIKE aireOphl,
COCTaBJISITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA IO
YCIOBUIO 3a/layM, MCCIEA0BAaTh IMOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allllapaTta aareopsl

OyHKIMU U Tpapuku

3.1

OnepupoBarth MOHATUAMH: (QYHKIHS, CIIOCOOBI 3aJaHMUS
byHKIIMU, 001aCcTh OMpEETCHUSI U MHOYKECTBO 3HAYCHUMN
dbyHkuuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIe (QYHKIINH

3.2

OnepupoBaTh TMOHATUAMHU: YETHOCTH M HEYETHOCTH
GyHKIUU, HYJIU QYHKIMH, TPOMEXKYTKHA 3HAKOMTOCTOSHCTBA

3.3

Hcnons3oBathk rpaduku GQyHKUUN 17151 PEIICHHS yPAaBHEHHI

34

Crpouth # uuTaTh TpaduKud JHUHEHHOW (yHKIHH,
KBaIpaTUYHOU (DYHKIIMH, CTENEHHON (PYHKIUU C IEIbIM
noKasareyieM

3.5

Ucnonw3oBatk rpaduku (QyHKIMA 1T  UCCIIEIOBAHUS
IIPOLIECCOB M 3aBUCUMOCTEH MPU PEIICHUH 3a]1a4 U3 JIPYTUX
y4eOHBIX TIPEIMETOB M PEAJIbHOW JKU3HU, BBIPAXKATh
dbopMynamMu 3aBHCUIMOCTH MEKIy BeTMUYNHAMUA

Hauana MaTeMaTuecKoro aHaiausa

4.1

OnepupoBathb MOHATHUSIMU: MOCJIEIOBATEIBbHOCTb,
apudmMeTHIecKasi 1 reoMeTpruuecKast mporpeccuut

4.2

OnepupoBaTh TMOHATUSMH: OECKOHEUHO YOBIBaIOIIas
reoMeTpuyeckas  mOporpeccus, CcyMMa  OECKOHEUYHO
yOBbIBaIOIIEH reOMETPUUECKONU MPOTrPECCUU

4.3

3aiaBath MOCAE0BATEILHOCTH PA3IMUHBIMUA CIOCO0AMHU

4.4

Hcnonb3oBark CBOICTBA OCJIEN0BATEJILHOCTEN u
MPOrpECCU U PEIICHUS PEabHBIX 3a1a4 MPUKJIATHOTO
Xapakrepa

MHuoxecTBa U JIOTUKa




5.1

OHCpI/IpOBaTB IOHATHUAMHU. MHOXKCECTBO, OIICpalldi Hal
MHOXKECTBaAMH

5.2

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBINM aIrapar s
OIIMCaHHUs PEaIbHBIX IIPOLIECCOB U SABJICHUH, IIPU PEILICHUN
3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB

5.3

OHepI/IpOBaTL IIOHATUAMM: OIIpCACIICHUC, TCOpPCMaA,
CJIICACTBHUC, 10KAa3aTCILCTBO

11 KIIACC

Kon
NPOBEPAEMOT0
pe3yjabTara

IIpoBepsiemble IpeAMeTHBIE Pe3YJIbTATHI OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CPeIHEro
00111ero o0pa3oBaHus

1

Yucia 1 BBIYUMCICHUS

1.1

OHepI/IpOBaTB IMOHATHAMMA: HATYpPaAJIbHOC, LCJIOC YHUCIIO,
HCIIOJIB30BATh IIPHU3HAKK  ACIMMOCTH  LCJBIX YHCCII,
Pa3Jd0KCHUC YHCJIa Ha IIPOCTBIC MHOXHUTCIIN I PCIICHUA
3aJa4d

1.2

OHepI/IpOBaTB INOHATHCM: CTCIICHb C pPalHuOHAJIbHbIM
IIOKAa3aTCJICM

1.3

OrnepupoBaTh NOHATUAMU: JIOTApU(PM YUCIIA, TECATUYHBIC U
HaTypaJbHbIC JIOTapU(OMBbI

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpumeHaTh CBOWMCTBAa CTEMEHW JUIsi TpeoOpa3oBaHUS
BBIPQKCHUM, OIEPUPOBATH MOHATHUSIMHU: IIOKA3aTEIBHOE
YpPaBHEHHE W HEPABEHCTBO;, pPEIIaTh OCHOBHBIE THIIbI
MOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BrimonasaTe TipeoOpa3oBaHus BBIPAKEHHH, COIAEPIKAIINX
jorapudMbl; ONEPUPOBATH MOHITUSAMU: JIoTapuPMUIecKoe
ypaBHCHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIBI
JorapuMHUYECKUX YPaBHCHUI M HEPABCHCTB

2.3

Haxonute pemieHuss NpOCTEUIINX TPUTOHOMETPUUECKHUX
HEPABEHCTB
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OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPAaBHEHUU
U €€ pelIeHUE; MWCHOJIb30BaTh CHCTEMY JIMHEWHBIX
YPAaBHEHMU I pELICHU PAKTUYECKUX 3a7a4

2.5

HaXOILI/ITL PCHICHUA HpOCTCI?IHIHX CHUCTCM U COBOKYHHOCTeﬁ
pairuOHAJIbHBIX ypaBHCHI/Iﬁ N HCPABCHCTB

2.6

MOI[GJII/IpOBaTB PCAJIBHBIC CHUTYallUU Ha A3BIKC anre6p51,
COCTAaBJAATh BBIPAXKCHUA, YPABHCHHUS, HCPABCHCTBA U
CUCTCMEI 110 YCJIOBHIO 3aa4Hr, UCCIICAOBATDb ITOCTPOCHHBIC
MOJCIIN C UCIIOJIb30BAHHUECM alllrapara aﬂre6pbl

OyHKIMU U Tpapuku

3.1

OnepupoBaTh MOHATHAMHU: TEepUOAWYECKas  (QYHKITHUS,
IPOMEXYTKH MOHOTOHHOCTU (DYHKITUHU, TOUYKH DKCTpEMyMma
byHKIMM, HAauOOJIbIlIee M HAUMEHBIIIEe 3HAYCHUST (PYHKIIUH
Ha TIPOMEXKYTKE; HCIOJB30BaTh HUX JUISI HMCCICIOBAHUS
byHKIMH, 3a/1aHHOM TpapuKoOM

3.2

OnepupoBaTh MNOHATUSAMHU: TpadUKU TOKa3aTEIbHOM,
AorapuMUUECKO ¥  TPUTOHOMETPUYECKHX  (DyHKIUI;
n300pakaTh HUX Ha KOOPAMHATHOM IUIOCKOCTH U
UCIOJIb30BATh JJISl PEILIEHUS] YPAaBHEHUI 1 HEPABEHCTB

3.3

N300paxkaTh Ha KOOPIWHATHOM TUIOCKOCTH TpaduKu
JMHENHBIX ypaBHEHUN M HCIOJIb30BaTh MX JIJISl PEIICHUS
CHUCTEMBI JIMHEVHBIX YPaBHEHUIN
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Ucnons3oBate rpaduku (QYHKIMA 1T UCCIIEIOBAHUS
IPOILIECCOB M  3aBUCUMOCTEH M3 JIpYruX y4eOHBIX
TUCITUTUTHH

Hauana MaTeMaTHyeCcKOro aHaians3a

4.1

OnepupoBaTh MOHATHSIMU:  HENpPepbiBHAS  QyHKIMS,
MPOU3BO/IHAST (PYHKIIMH; UCIIOJIH30BATh T€OMETPUUECKUN U
(bU3UYECKHI CMBICI POMU3BOAHOM JJIsl pEIIeHUs 3a1a4

4.2

Haxonuth  mpou3BOJAHBIE  DJIEMEHTApPHBIX  (DYHKIIMIA,
BBIUHCIIITE  IPOU3BOJHBIE  CYMMBI,  IIPOU3BEICHUS,
YacCTHOTO (PyHKIUN

4.3

Hcnonb30BaTh NPOU3BOAHYIO IS UCCIAEAOBAHUS (DYHKITUH
Ha MOHOTOHHOCTb U KCTPEMYMBI, IPUMEHATh PE3YIIbTATHI
UCCJIEIOBAHUS K TIOCTPOECHUIO TpaprKoB




4.4

Hcnonb3oBarh IMPOU3BOAHYIO JJIA HaXO0XJICHUA
HauJIydmcro pemcHuss B IMPHUKIAAHBIX, B TOM 4YHCIIC
COMAJIBHO-3KOHOMUWYCCKHX, 3aJa4dax

4.5

OnepupoBaTh NOHATHUSAMHU: IEpBOOOpa3Has W HUHTErpal;
MOHUMATh TEOMETPUUECKUA U  (PUINYECKUH  CMBICH
UHTErpaja

4.6

Haxonuts mnepBooOpa3Hble AJIEMEHTAPHBIX (PYHKIUH,
BBIYUCIIATH UHTETpal 1o ¢popmyiie HeroTona — JleitoHua

4.7

Pemars MNPUKIIAIHBIC 3ada4H, B TOM YHUCJIIC COLIHAJIBHO-
OKOHOMHUYCCKOI'O H (i)I/IBI/I"IGCKOFO XapakTepa, CpcacrBaMu
MAaTCMATHYCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKaAaHUA

Yucia v BEIYUCIICHUS

1.1

Paunonanpupie ymucina. OOBIKHOBEHHBIE W JIECSATHYHBIE JIpOOH,
MPOIICHTHI, OECKOHEYHBIC TEepHoauYecKrue npobdu. Apudmerndeckue
oTepaly C PaluOHAIBHBIMH YHCIAMH, MPEoOpa30BaHUs YHCIOBBIX
BbIpakeHHil. IlpumeHenune napoOeil W NPOUEHTOB I pEUICHUs
OPUKIIAHBIX 3a/lad W3 Pa3IMYHBIX OTpacieil 3HaHUW M pealbHOM
KU3ZHU

1.2

JlelicTBUTENBHBIE Ynciia. PallMOHANIBHBIE U MPPALIMOHATIBHBIE YHCIIA.
Apudmerryeckue omnepand € JICUCTBUTEIbHBIMH  UYHCIIAMH.
[TpubamkEHHbIE BBIYMCICHUS, IMpPaBUIa OKPYIJICHUS, NPUKUIKA U
OLICHKA pPe3yJibTaTa BHIYUCICHUN

1.3

Crenenb ¢ 1enbiM mnokazatenem. CrangaptHas GopMa 3amucu
NeNCcTBUTENHHOTO yKciia. Mcnonp3oBanue moaxo el Gopmel 3anucu
NEUCTBUTEIBHBIX YHCENl Uil PEIIeHUsT MNPAKTUYECKHX 3adad M
pEACTaBICHUS TaHHBIX

1.4

ApudmMernuecknii KOpeHb HATypallbHOM cTeneHu. JledcTBus ¢
apu(pMeTHYECKUMU KOPHAMHU HaTYpaJIbHOM CTETIEHU

1.5

CuHyC, KOCMHYC W TaHI€HC YHMCJIOBOIO aprymeHra. ApKCHUHYC,
APKKOCHHYC, APKTAHT€HC YMCIIOBOTO apryMEHTA

YpaBHEHUS U HEPABEHCTBA

2.1

ToxxaecTBa U TOXKIECTBEHHbBIE TTPEOOPa30BaAHUS

2.2

[IpeobpazoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHU. (OCHOBHBIC
TPUTOHOMETpUUECKUEe HOPMYITBI

2.3

YpaBHeHuEe, KOpeHb ypaBHEHUA. HepaBEHCTBO, pellIeHNE HEPABEHCTBA.
Meron nHTEpPBAIOB

24

Pemenue 1iepix 1 1poOHO-pAIMOHANIEHBIX YPAaBHEHUH U HEPABEHCTB

2.5

Pemenne uppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB

2.6

Pemienne TpUroHOMETpUYECKUX YPABHEHUM




2.7

IIpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX
3a]1a4 U 3a]1a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM JKU3HH

OyHKIMHU U Tpauku

3.1

dyHKIUA, ciocoOb! 3ananus GyHknuu. ['paduk Gyakmuu. BzanmaO
obpatHble QYHKITUN

3.2

ObnacTe ompeneneHus M MHOXECTBO 3HaueHWd QyHkumu. Hymm
¢yskiun. IlpomMexyTku 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHHIC

byHKIIAN

3.3

CrenenHass (QyHKUMS C HAaTypaJbHBIM U IIeJBIM MOKazareiaem. EE
cBoiicTBa U rpaduk. CBOKCTBA U rpauK KOPHS n-OW CTENEHU
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Tpuronomerpuyeckas OKPYXHOCTB, OINIpEIEIICHUE
TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOTO apryMeHTa

Hauana MaTeMaTnueckoro aHaiausa

4.1

ITocimenoBaTebHOCTH, CIIOCOOBI 3aJaHMs  ITOCJICAOBATEIHLHOCTEM.
MOHOTOHHBIE ITOCJIEA0BATEIHLHOCTH

4.2

Apudmernyueckass W reomeTpuueckas mporpeccud. beckoHedHO
yObIBaroiasi reomerpudeckas mporpeccus. Cymma O€CKOHEYHO
yOBIBaIOIIE TeOMETpUYEeCKOll mporpeccuu. PopMyna CIOXKHBIX
OpoLEHTOB. Mcronb30BaHUE MPOTrPECCUM Ui PELICHUS PEATbHBIX
3a/1a4 NIpHUKJIaJHOIO Xapakrepa

MHoxecTBa 1 JIOTHKA

5.1

MHoO»XecTBO, OIepauuyd HaJa MHOXKecTBaMH. Jluarpammbl Oitnepa —
Benna. IlpumeHeHne TEOPETHKO-MHOKECTBEHHOIO ammapara i
ONMCAHUs PEATBHBIX MPOLECCOB U ABJIECHUN, IIPU PELICHUN 33Jad U3
OPYruX y4eOHBIX MPEAMETOB

5.2

Onpez[eneHHe, TCOpPpCMaA, CIICACTBUC, TOKA3aTCIbCTBO

11 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1

Yucria v BEIYUCITIEHUS

1.1

HarypanbHubie u nenble uyncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIT

1.2

CrereHn ¢ panOHAJIbHBIM ITIOKA3aTCIICM. CBoMCTBa CTCIICHU

1.3

Jlorapudm uucna. JleciTuaHble U HATypaIbHBIE JTOTapU(MBbI

2

VYpaBHEHUS U HEpAaBEHCTBA




2.1

[IpeoOpazoBaHue BbIpaXeHH, COAEpKATUX JTOTapu(MBbl

[IpeoOpazoBaHue BbIpaKeHU, COAEPKALTUX CTETIEHU C

22 palMOHAIBHBIM ITOKA3aTEJIEM
2.3 IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 Iloka3arenbHbIE YPAaBHEHMS M HEPABEHCTBA
2.5 Jlorapumuueckrue ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl JTUMHEHHBIX YypaBHEHUW. PellleHHe NpPUKIAIHBIX 3a7ad C
' ITIOMOUIBIO CUCTEMBI JIMHENHBIX YPaBHECHUI
2.7 CucteMbl U COBOKYITHOCTU PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
IIpuMeHeHne YypaBHEHMI, CHUCTEM M HEPABEHCTB K PEIICHUIO
2.8 MaTeMaTUYeCKUX 3a/ad U 3aJad U3 pa3iMyHbIX OoOJacTedl HayKu U
pEAbHOM KU3HU
3 OyHKIUU U TpaduKu
Oyukuus. [lepuonnueckne QyHkuuu. ITpoMexyTKH MOHOTOHHOCTH
3.1 ¢yHkuuu. MakcuMyMbl U MUHUMYMBI (yHKuuu. HawnOosnbliee wu
HauMEeHbIlIee 3HaYeHHE (PYHKIIUN HA IPOMEKYTKE
3.2 Tpuronomerpuyeckue PyHKIIUU, X CBOMCTBA U IpaUKu
13 [TokazatenpHass u Jnorapudmudeckass (yHKIMH, WX CBOWCTBA U
' rpaduku
34 Ucnonbs3zoBanne rpadukoB (YHKIMA i1 pEIIeHUs YPaBHEHUA U
' JIMHEHHBIX CHCTEM
Hcnons3oBanue rpadukoB QyHKIUN 17151 UCCIEIOBAaHUS TPOLIECCOB U
3.5 3aBUCHMOCTEM, KOTOPhIE BO3ZHUKAIOT MPHU PEUICHUU 3a]ay U3 JPYrux
y4eOHBIX MPEAMETOB U pPEaJTbHON KUZHU
4 Hauana MmaremaTnyeckoro ananusa
41 HenpepeiBHble  QyHKIMH. MeToA HWHTEpBAIOB JUIsl  PELLCHUS
' HEPaBEHCTB
49 [IpousBoanas dyaknuu. ['eomerpudyeckuii U GU3HUECKUI CMBICTT
' IIPOU3BO/THOM
43 [IpousBoanbie sneMeHTapHBIX GyHKIHH. DopMynbl HaXO0XKIACHUSI
' MIPOU3BOHON CYMMBI, MPOU3BEICHUS U YACTHOTO (QYHKITUN
[IpumeHeHne MNPOU3BOAHOM K  HCClenoBaHUIO  (QYHKIMNA  Ha
4.4 MOHOTOHHOCTb M JKcTpeMyMmbl. Haxoxkaenwe HaubOoJbIIEr0 U

HaMMCHBIICTO 3HAYCHU A (bYHKHHH Ha OTPC3KEC




HpI/IMCHeHI/Ie HpOHSBOI[HOfI AJIS1 HAaXOXKACHHA HAUTYUYIICTrO pCIICHUS B

4.5 NPUKIAIHBIX 3aJa4yax, [Js ONpPEACJEHUs CKOPOCTH Ipolecca,
3aJ1aHHOTO (DOPMYJTOH W TpaPuKOM

4.6 [TepBooGpaznas. Tabnuiia mepBooOpa3HBIX

47 HHurterpan, ero reomerpudeckuii U Gpu3nyeckuii cMpicia. Berauciaenue

uHTerpana no popmysne Herotona — Jleibnuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM
pe3yJibTaTaM 0CBOCHHUS OCHOBHOM 00pa30BaTeIbHOM
NMPOrpamMMbl CpeHero 001mero 0opa3oBaHus

Brnagenne wmeromamMm — JT0OKa3aTeIbCTB,  aJTOPUTMAMH
penieHus 3aaad; yMeHue (hopMynHpoBaTh U ONEPHUPOBATH
TIOHATUSIMU: OTIPEJICIICHNEe, aKCUOMa, TEOpeEMa, CIIEICTBHE,
CBOMCTBO, IIPU3HAK, JOKA3aTeIbCTBO, PABHOCUJIbHBIC
(GOpMYTHPOBKH; TPUMEHITh HX; YMEHHE (POPMYIHPOBATH
oOpaTHOE M TIPOTHUBOIIOIOKHOE YTBEPKICHUE, TTPUBOINUTH
MpUMEPHl W KOHTPIPUMEPHI, HCIOJIB30BaTh METOJ
MaTeMaTUYeCKOW HWHAYKIMH, MPOBOJUTH JOKa3aTeIbHBIC
paccykJIeHUs MPU PEIICHUY 3a/1a4, OIIEHUBATH JIOTHUYECKYIO
IPaBUIBHOCTh  PACCYXKJICHWM; YMEHHE  OIEpPUPOBATH
MOHATUSIMU: MHOKECTBO, MOJMHOKECTBO, OIEpaluud Haj
MHOXECTBaMH;  yYMEHHE  HCIIOJB30BaTh  TEOPETHKO-
MHOXXCCTBEHHBIM ~ ammapaT Il ONUCAaHUS pPEaTbHBIX
MIPOIIECCOB | SBJICHUH W MPU PEIICHUH 3374, B TOM YHCIIC
U3 JIpYyrUX Y4YeOHBIX TPEIMETOB;, YMEHHE OIEPHpPOBATH
MOHATUSIMU: Tpad, CBA3HBINA rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh W OMHCHIBaTh Tpadsl
pa3IMYHBIMK  CIIOCOOAMH; HCMOJB30BaTh Tpadbl MPU
pelieHnn 3a1a4

YMeHue ornepupoBaTh MNOHATHSMH: HATypaJIbHOE YMCIIO,
L[EJIO€ YHCIJIO, CTENEHb C LEJbIM II0KA3aTelIeM, KOPEHb
HAaTypaJlbHOM  CTENEHW, CTEINEeHb C PallOHAJIbHBIM
IIOKA3aTeJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEJIEM,
jgorapudm  yuciaa, CHUHYC, KOCHMHYC M  TaHTEHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK ITO MOYJIIO, PAllMOHATIBHOE
YHUCJIO, UPPALUOHAIBHOE YUCIIO, MHOKECTBA HATYPAJIbHBIX,
LEJIbIX, PAMOHAIBHBIX, JECUCTBUTEIIBHBIX YHUCEN; YMEHUE
UCIIOJIB30BATh MPU3HAKHU JCITMMOCTH, HAUMEHBIIIUA OOIIHIA
JEeNUTENIb W HaWMEHbIIIee O0O0Ilnee KpaTHOe, aJITOpPHUTM
EBKIMIa ipy pelieHny 3aa4; 3HAKOMCTBO C Pa3IMYHBIMU




NO3ULMOHHBIMM  CHCTEMaMM  CUMCIICHHs;  YMEHHE
BBINIOJIHATh BBIYMCICHUE 3HAYEHW W IpeoOpa3oBaHUs
BBIpQXEHU  CO  CTEMEHSIMH W Jorapudpmamu,
npeoOpa3oBaHus  JIPOOHO-PAIIMOHATBHBIX  BBIPAKCHMUIA;
YMEHHUE ONEPUPOBATH MOHATHIAMU: IIOCIEI0BATEIBHOCTD,
apudmernueckas porpeccus, reoMeTpudecKas
nporpeccusi, OECKOHEYHO YyObIBarolasi IeoMeTpuyecKas
IIPOrpECCHsl; YMEHHUE 3a/1aBaTh [TOCJIEI0BATEIbHOCTH, B TOM
YHUCclie C TMOMOIIBI0 PEKYPPEHTHBIX (OPMYI; yMEHHE
ONEPUPOBATh  IOHATUSAMU: KOMILUIEKCHOE  YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOI'O YHucia, (opMa 3aliCH KOMIUIEKCHBIX YUCEl
(reomeTpuueckas, TPUTOHOMETPUYECKAS U
anredOpanyeckasi); yMETb HMPOU3BOJUTH apU(PMETHUECKHE
JNEUCTBUSA C KOMIUIEKCHBIMU YU CIIAMU; IIPUBOJUTD [IPUMEPDI
WCIIOJB30BaHNsA  KOMIUIEKCHBIX  YHMCEJ;  OIEpPUPOBATh
MOHATHUAMU: MaTpuLUa 2x2 u 3X3, ONpeaeanuTeab MaTPULIbL,
F€OMETPUYECKHUI CMBICII OITPEAESTUTENS

YMeHue omnepupoBaTh TOHATUSAMHU:  PalMOHAIBHBIC,
UppaloHajIbHbIC, MOKa3aTeJbHbIE, CTETICHHEIE,
norapuMuyeckie, TPUTOHOMETPUUYECKHWE YpPaBHEHUS W
HEpaBEHCTBAa, WX CHCTEMbI, YMEHHE OIEpPUPOBATH
HNOHATUSAMU: TOXJIECTBO, TOXKIECTBEHHOE NMPeoOpa3oBaHue,
ypaBHEHHE, HEpPaBEHCTBO, CHUCTEMa ypaBHEHUH W
HEPaBEHCTB, PABHOCUJIBHOCTh YpPaBHEHHUM, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTh YypaBHEHUS, HEPaBEHCTBA U
CHUCTEMBl C TIOMOIIBIO PA3MMYHBIX MPHUEMOB; pEIIaTh
ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C TMapaMeTpPOM;
NPUMEHATh ypaBHEHHUs, HEPaBEHCTBA, MX CHUCTEMBI MIJIs
pelIeHrs MaTeMaTHYeCKUX 3a7ad M 3a7a4 U3 Pa3IndHbIX
oOJacTell HayKu M peaIbHOM JKU3HU

YMeHue omnepupoBaTh MOHIATHSIMH: (QYHKIUS, YETHOCTD
(GYHKIMHM, TEPUOANYHOCTh (PYHKIMH, OTPAaHUYCHHOCTH
(YHKIIMH, MOHOTOHHOCTh (DYHKIIUH, IKCTPEMYM (PyHKIINH,
HauOosblllee M HauMEHbIlee 3HAYeHHs (YHKIUU Ha
IPOMEKYTKE, HeTIpepbIBHAS (DYHKIIHSI, aCUMIITOTHI rpaduka
GyHKUMU, TepBas W BTOpas NPOU3BOJHAA (YHKLHUH,




r€OMETPUYECKUN W (PU3HMYECKUM CMBICT TPOU3BOIHOM,
nepBooOpa3Has, ONPENENEHHBbI  HMHTErpai; yMEHHE
HAaXOIUTh ACUMITOTHl Tpaduka (QyHKIMHU; yMEHHE
BBIUMCIIATh  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHUS,
YaCTHOTO Y KOMIO3UIMU (PYHKIUN, HAXOJAUTh ypaBHEHHE
KacatelbHOM K rpaguky (YHKIMH, YMEHHE HAXOJWUTh
IPOU3BOJHBIE  DJIEMEHTAPHBIX  (DYHKIM;  yMeHHe
UCIOJIb30BATh MIPOU3BOIHYIO JJIsl UCCIEAOBaHUS (DYHKIIHM,
HAaXOIUTh HaWOONBIIME W HAUMEHBIINE 3HAYCHHUS
¢yHKIM;  cTpouTh  rpadUku  MHOTOWIEHOB  C
HCIIOJB30BAaHUEM aIlapara MAaTeMaTUYECKOro AaHAJIN3a;
IPUMEHATH ITPOU3BOAHYIO JUI HAXOXKJIECHUS HAWIy4YILIEro
peuieHuss B NPHUKIAJHBIX, B TOM YHUCIE COLMAIBHO-
SKOHOMHUYECKUX M (PU3MUECKUX 3aJayax; HaXOAUTh
wiomaau U o00bEMBI (UIYp € TOMOIIBIO HHTETpasa;
MPUBOAUTH IPUMEPHI MATEMATUUYECKOTO MOAECIMPOBAHUS C
MOMOILBIO TP PepeHIInaTbHBIX YPABHEHHM

YMeHue omnepupoBarth MOHATUSIMH: Tpaduk QyHKINH,
oOpatHas (yHKIUS, KOMIMO3UIMA (GYHKIUN, JTUHEWHAas
byHKIIMS,  KBagpatudHas  (QYHKIMSA,  pamroHaIbHas
byHKIUSA, CTeneHHas (QYHKIUS, TPUTOHOMETPUUYECKHUE
¢yHKUMK, OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIHH,
noKasarelibHas W Jjorapudmuyeckas (yHKIUU, YMEHHE
CTpOUTh TpadUKu U3YyYEHHBIX (YHKIMMA, BBITOJHATD
npeoOpa3oBanus TpadukoB  (PYHKIUN, HCIOIB30BAThH
rpaguKy 1 U3y4EeHUs MPOIIECCOB M 3aBUCUMOCTEH, TIPH
pelIeHnH 3a7a4 U3 JIPYrux y4eOHbIX MPEeIMETOB U 3a7a4 U3
peanbHOM >KHM3HU; BbIpaxaTb (OpMyJaMu 3aBUCHUMOCTHU
MEXAYy BETUYMHAMU; UCIOJIb30BaTh CBOMCTBA M rpaduKu
GyHKIUN 171 pellieHrs YpaBHEHHM, HEPABEHCTB | 3aJ1a4 C
napameTpamu; u3o00paxaTh Ha KOOPAUHATHOW TJIOCKOCTH
MHO’KECTBA PEUICHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3a7a4l Pa3HbIX TUIOB (B TOM
YHCJIe Ha TIPOLICHTHI, JIOJU U YacTH, Ha JBWKEHHUE, paboTy,
CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 3aJa4d U3 00JacTu
yOpaBJICHUs] JIMYHBIMU H CEMEWHBbIMH (prHAHCAMM);
COCTaBJISITh BBIPAKECHUSA, YPABHEHUS, HEPABEHCTBA U HX




CUCTEMBI MO YCIIOBHUIO 3aJlayH, MCCIIEIOBaTh MOJYyYEHHOE
pelieHre W OICHWBATh MPABAOINOJA00HOCTh PE3YNIHTATOB;
YMEHHUE MOJICIUPOBaTh peajbHbIE CHUTyalldd Ha S3BIKE
MaTeMaTUKH;  COCTaBIATh  BBIPAXKEHUSA, YpPaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBHIO 3ajayH,
UCCJIeIOBATh TIOCTPOCHHBIE MOJIEIN C HCIOJIb30BaHUEM
anmaparta aiareOpbl, WHTEPIPETUPOBATh IMOITYUYCHHBIH
pe3ynbTar

YMeHune OIIEpUPOBATh HNOHATUAMMU: cpenHee
apudmeTnyeckoe, MeauaHa, HauOoJIbLIEE U HaUMEHbILIEE
3HAYEHHUs, pa3Max, AUCIEPCHs], CTAHJAPTHOE OTKIOHEHHE
YHUCJIOBOIO Ha0Opa; YMEHHUE U3BJIEKATh, MHTEPIPETUPOBAThH
uH(popManuoo, MNpeACTaBICHHYI0 B  Ta0nMIax, Ha
auarpaMmax, — rpadukax, — OTPaKamollyl0  CBOWCTBA
peanbHBIX  MPOIECCOB W  SIBICHUH;  MPEACTaBIATh
UHPOpMAIMI0O C T[OMOIIBIO TabJWLl M  Juarpamm;
UCCJIENOBATh CTATHCTHYECKUE JAHHBIC, B TOM YHUCIE C
OPUMEHEHUEM Tpa@HUuecKUX METOIOB U DJIEKTPOHHBIX
CpPEIACTB;  IpaUyecKd  HUCCIENOBaTb  COBMECTHBIE
HAOMIOAEHUST C IIOMOUIBIO JUarpamMMm pacCeuBaHUs U
JIMHEWHOW PErPECCUU

YMeHue onepupoBaTh MOHITUAMU: CIYYaWHBIM OINBIT U
CIy4yailHO€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS;
YMEHHE BBIYUCIATh BEPOATHOCTh C HCIIOJIb30BAHUEM
rpaduuecKuX METOJ0B; MPUMEHATH (DOPMYIIbI CIOKEHUS U
YMHOKEHUS BEPOSITHOCTEN, bopmyny MTOJTHOM
BeposiTHOCTH, Popmyity bepHyu, koMOMHATOpHBIE (DAKTHI
U (pOopMyIIbI; OIIEHUBATH BEPOSATHOCTH PEATHHBIX COOBITU;
YMEHHUE ONEPUPOBATH IMOHATUAMU: CIy4YalHAs BEJIUYMHA,
pacrpeneneHue BEPOSITHOCTEN, MaTeMaTUYECKOE
OKMJaHWE, JUCIEPCHUs W CTAHAAPTHOE OTKJIOHEHUE
Clly4ailHOM BeNWYMHBI, (QYHKUMA pacupenesieHus u
IJIOTHOCTH PaBHOMEPHOTO, MIOKA3aTEJIbHOIO 17}
HOPMAJIBHOTO  pPACHPEAECICHUM; YMEHHUE HCIIOIb30BaTh
CBOVCTBA U3YUYCHHBIX PACIPEICIICHUN Ui PELICHU 3a/1a4;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBIITUX YHCEIT, METO b
BBIOOPOYHBIX UCCIEIOBAHUM; YMEHHE MPUBOIUTH TPUMEPHI




NPOSIBJIICHUSI 3aKOHA OOJBIIMX YHCENl B MPUPOAHBIX U
OOILIECTBEHHBIX  SBJICHHUSX;  yMEHUE  ONEPUPOBATH
MOHATUSIMU: COUYETAHHE, IEPECTAHOBKA, YACIO COYETAHMIA,
YUCJIO  MEpecTaHoBOK; OumHOM  HproTOHa;  ymeHue
IPUMEHSATh KOMOMHATOpHBIE (AKThl U PACCYKICHUS IS
pelieHusl 3ajay; OILICHUBATh BEPOSITHOCTH pealbHBIX
COOBITHH; COCTaBJIATh BEPOSTHOCTHYIO  MOJEIb H
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IOHATUAMMU: TOYKa, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUYMHA YTJIA,
IUIOCKUM YIrOJ, ABYTPAHHBIM yroJl, TPEXTPAaHHBIA YIoJl,
CKPEIIMBAIOIINECS MpSMBIE, MapAJIIEITBHOCTh "
MEPIEHAUKYIJISIPHOCTD MPSIMBIX U MIIOCKOCTEU, YTOJ MEXAY
NPSAMBIMHA, YTOJ MEXAY MNPAMONM M TIJIOCKOCTBIO, YIOJI
MEXAY MIOCKOCTSIMU, PACCTOSIHAE OT TOYKH JI0 TJIOCKOCTH,
pacCTOSTHUE MEXKAY NpPSIMBIMH, PACCTOSIHUE  MEXIY
IJIOCKOCTSIMU; YMEHHUE UCIIOJb30BATh IIPU PELICHUM 3a1a4
U3y4eHHbIe (AKThl U TEOPEMBbI IJIAHUMETPHUH; YMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MUPAa;
CTPOMTh  MATEMAaTHUYECKHE  MOJEIM C  TMOMOIIBIO
F€OMETPUYECKUX MTOHSITUN U BEJIMYMH, PEIIATh CBSI3AHHBIE C
HAMU MTPAKTUYECKUE 3a]a4n
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YMeHue omnepupoBaTh MNOHATUSMH: IUIOMIAJb (UTYpHI,
00BEM burypsl, MHOTOTPaHHHUK, MIPaBUJIbHBIN
MHOTOTPaHHUK, ceueHune MHOTOTpaHHHKA, KyO,
napajulefienunen, npusMa, nhpamuaa, Gurypa u
NOBEPXHOCTh BpalleHUs, LUWIMHIP, KOHYC, Iap, cdepa,
wiomaas c@eppl, IUIOMIAJb I[OBEPXHOCTH MNUPaMUIBbI,
IPU3MBI, KOHYCa, TWINHAPA, 00bEM KyOa, TPSMOYTOJIBHOTO
napajuiefienunena, MNUPaMUAbl, TPU3MBI, IWIHHIPA,
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHS KOHYyCa U
OWIMHAPA, TapajijiesibHble OCH WJIM OCHOBAHHIO, CEUECHHE
mapa, Ii0CKOCTh, Kacaromiasics chepbl, HWIHMHAPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTPAHHHKA, H300paxarhb
MHOTOTPAaHHUKH, (DUTYpPHI W TOBEPXHOCTH BPAIICHUS, UX
CEUEHHs, B TOM UYHUCJIE C IOMOIIbIO ANEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHATh CBONCTBA TE€OMETPUYECKHX (QUTYD,




CaMOCTOSITEIILHO bopMyIupoBaTh ONIPEACIICHUS
M3y4aeMbIX (UTyp, BBIABUTaTh TMIOTE3bl O CBOMCTBAX H
MPU3HAKaX T'€OMETPUYECKUX (Uryp, O0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE TMPOBOJUTH KIACCHUPHUKAIUIO
buryp 1o  paznMyHBIM = NPU3HAKAM,  BBIMOJHSATH
HE0OXOIUMBbIE JOTOTHUTENIbHBIE TTOCTPOCHUS
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YMeHue  onepupoBaTh  MOHATHSIMH:  JBUKCHHE B
MPOCTPAHCTBE, MapaJUICNIbHBIM TMEPEHOC, CUMMETpUS Ha
IUIOCKOCTH U B MPOCTPAHCTBE, IMOBOPOT, Mpeodpa3zoBaHue
nojao6usi, monoOHble (GUTYpPbI, YMEHHE paclo3HaBaThb
paBHbBIE U TOJOOHBIE (UTYpPHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTypE; HCIOJIb30BaTh T€OMETPUUECKHUE
OTHONICHUS  TPH  pPEIICHUH  3ajad; HaXOAHTh
reOMETPUUYECKUe BEIUYMHBI (JJIMHA, YTOJd, TIUJIOMA/db,
00bEM) TpH pEHIeHUH 33aJad U3 JPYrMX y4eOHBIX
OPEeIMETOB M U3 pealbHOM JKU3HU; YMEHHUE BBIYHCIATH
r€OMETPUUYECKUE BEIUYMHBI (JJIMHA, YTOJd, IUJIOLA/b,
00BEM, IUIOUIAb MOBEPXHOCTH), UCHOJb3Ysl H3YUEHHbIE
(GopMyIIBI U METO/BI, B TOM YHUCIIE: TUIONIAAb TOBEPXHOCTU
NUpPaMUJIbI, TPU3MBI, KOHyCa, IWIMHIPA, TUIOMAAb cepsl;
00béM  Kky0a, MNPAMOYTOJBHOIO  Mapasuieenurnena,
OUpaMUIbl, TPU3MBI, HMWIMHApPA, KOHYyca, Iapa; yMEHHUe
HAXOJUTh OTHOIIIEHUE 00bEMOB TTOIOOHBIX (HUTYP
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YMeHue omnepupoBaThb  MOHATUSAMH:  IPSMOYTOJIbHAS
CUCTEMa KOOpJMHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpPJIMHAThl BEKTOpa, CyMMa BEKTOpPOB, IMPOU3BEICHHE
BEKTOpa Ha YHCJO, pa3loXeHHe BeKTopa Mo 0Oa3ucy,
CKAJISIPHOE MPOU3BEICHNE, BEKTOPHOE ITPOU3BEICHUE, YTOI
MEXAY BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBIM METOJ Jii pEIICeHUs] TeOMETPHUUYECKUX
3a/1a4 ¥ 3a7a4 JIpyrux y4eOHbIX MPEeIMETOB
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YMenue BbIOMpATh MNOAXOASIIMNA METOJ ISl pELICHUS
3a1a4M; IIOHMMaHUEe 3HAYUMOCTH MATEMATUKU B U3YYEHUU
OPUPOAHBIX W OOIIECTBEHHBIX MPOLECCOB W SIBJICHU;
YMEHHE PACIO3HABATh NIPOSIBJIEHNE 3aKOHOB MAaTEMATUKH B
HCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMATHUECKUX
OTKPBITUH POCCHMCKON M MUPOBOM MAaTEMAaTUYECKOU HAYKH




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepHeMblﬁ AJIEMEHT COAECPKaAaHNA

Kon
| Yucna v BBIYUCIEHUS
1.1 HatypaneHble u neinsle yncna. [IpusHaku qenMMoCcTy HEbIX YUCell
12 Panmonanehple  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH,
' IPOLEHTHI, 0ECKOHEUYHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHu. JledcTBua c
' apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHU
14 Crenenb ¢ 1menbiM  nokazareneM. CTeneHb € palMOHAIbHBIM
' nokazaresieM. CBOWCTBA CTEIIEHH
L5 CHHyC, KOCHMHYC M TaHI€HC YHMCIOBOIO aprymeHra. ApKCHHYC,
' apKKOCHHYC, apKTAHT'€HC YUCJIOBOIO apryMEHTa
1.6 | Jlorapudm ymncna. JlecaTuuHbIE U HaTypaIbHbIE JOrapU(MBI
[erictBuTenpHbIE quca. Apudpmernueckue onepanuu c
1.7 JNEUCTBUTENbHBIMU uuciaamMu. [IpuOnmkEHHbIE BBIYMCICHUS, IMpaBuia
OKpYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
1.8 [IpeobpazoBaHue BHIPAKEHUI
1.9 KomruiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [enbie u qpoOHO-pallMOHATbHBIE YPABHEHUS
2.2 HppaunonanpHble ypaBHEHHUS
2.3 TpuroHoMeTpuieckue ypaBHEHUs
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 [enwie 1 qpoOHO-paIMOHAIBHBIC HEPABEHCTBA
2.6 HppanmoHanpHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOorapuPMUIECKUE HEPABEHCTBA
2.8 TpuroHoMeTpuuecKue HEpaBeHCTBA
2.9 CucTEMBI M COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10| VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 | Marpuua cucteMsl JIMHEWHBIX YpaBHEHUN. OnpeaenuTens MaTpHLIbI




3 Oyukunu u rpapuKu
OyHkums, crnocodsl 3amanus ¢GyHkiuu. ['paduk dyskiuu. B3zanmuo
3.1 oOpatHbie QyHKIMH. YEéTHBIE W HeuéTHbIe GyHKIUU. [lepuonuueckue
byHKIAHA
OOnacTh omnpefeneHuss U MHOXKECTBO 3HaueHUW QyHkiuu. Hynu
39 byHKIHU. [TpomexyTku 3HAKOIOCTOSIHCTBA. [IpomexyTku
' MOHOTOHHOCTH ~(yHKIIMM. MaKCUMyMbl W MHUHUMYMBI (DYHKIIUH.
HaunGomnbiee n HaumMeHbITee 3HaueHue GyHKIIUNA HA TTPOMEKYTKE
13 CrenenHast ¢GyHKIMS C HaTypalIbHBIM M II€JIBIM TOKa3aTenem. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOPHS n-OM CTENEHU
34 Tpuronomerpuyeckre QyHKIUU, UX CBOMCTBA U TpauKu
3.5 [Toka3arenbHas u jorapudmudeckas GyHKINH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl rpadukoB GpyHkiui. CBolicTBa QyHKIIHM,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 3aJJaHUs TIOCIIEIOBATEIHLHOCTEN
18 Apudmerrnueckass 1 reomerpudeckas nporpeccuu. Gopmyna CI0XKHBIX
' IIPOIIEHTOB
+ Hauana MaremMaTH4ecKkoro aHain3a
4.1 [TpousBoanas ¢pynkiuu. [IponsBoaHbIe AIEMEHTAPHBIX PYHKITUI
[IpumeHnenue  TpOM3BOAHOM K  HCCAEAOBaHWIO  (yHKUMA  Ha
4.2 MOHOTOHHOCTb M 3KcTpeMymbl. Haxoxnenue HauOonblero Hu
HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU HA OTPE3KE
4.3 [TepBooOpa3znas. MaTerpan
5 MHo»xecTBa U JIOTUKa
5.1 MHok€ecTBO, onepanuu HaJ MHOKeCcTBaMuU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh M CTaTUCTHKA
6.1 OmnucarenbHasi CTAaTUCTUKA
6.2 BepositHOCTD
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMbI€ U IIIIOCKOCTH B IPOCTPAHCTBE




7.3

MHoOrorpaHHUKH

7.4

Tenan IMOBCPXHOCTHU BpAIICHUA

7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MHPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYHEHUKA
Marematrka: anrebpa U Hadajga MaTeMaTHYECKOTO aHaIm3a, TeoMeTpusi. Anrebpa u
HadaJla MateMatudeckoro a"aiausa, 10-11 xmaccel/ Ammmos IIL.A., Komsrua KO.M.,
TxaueBa M.B. u apyrue, Akinonepraoe obmiectBo «M3garenbpctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Meroanueckue pekomenaanuu K yueonuky L. A. Anumona, 0. M. Komnsiruna, H. E.
®énopoBoii u ap. 10-11 kmaccel. ABtopel: H. E. ®énoposa. M. B. Tkauésa. 5-e
n3nanue, crepeorunHoe Mockaa «IIpocsemenue» 2023

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://www.yaklass.ru/p/algebra#program-11-klass

https://www.yaklass.ru/p/algebra#program-10-klass
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