MHUHHCTEPCTBO INIPOCBEIEHASI POCCUMCKOM ®EJIEPAITANA
MunucrepcTBo 06pazoBanus CTaBpoONoJIbCKOro Kpas
Ynpasienue obpa3oBanus agmuHucTpauun I'eoprueBckoro

MYHHUHIIAIBHOIO OKpPYra CTﬂBpOHOJ’leKDFO Kpasi

MBOY COLI Nel um.A.K.IIpocoenosa r. I'eopruescka

PACCMOTPEHO COI''TACOBAHO

Pyxosogutens [HIMO 3amecTHTENL JUPEKTOPA //

yuuTenen MareMaTdku 1 110 YBP W
: e R

uHGOpMaTUKH EK 2 .%)_\"‘ ( rEorTH el a,na J HIL
1t/ /'EPSMH3HHa TENI Mg?'?igi_'?éi‘g%’aBTYCTa
[lTapukosa W.E. ITpoToxon Nel ot 26 aBrycra Sz M"
i . 2024, =%
[TpoToxon Nel ot 26 aBrycra
2024 r.
PABOYAS ITPOI'PAMMA

(ID 4784043)

yueOHOro mpeamera
«Aarefpa u Hayaj1a MaTeMaTHYECKOro aHaau3a. bazoBblii ypoBeHb»

s obyyqaromuxest 10-11 kmaccoB

ropoa I'eopruesck
2024-2025



PABOYASI IPOTPAMMA
(ID 900008)

y4eOHOro npeaMera «AJiredpa M Ha4aJIa MATEMATHYECKOI0 AaHAJIU3A.
ba3oBblii ypoBeHb»

st ooyyvaromuxest 10-11 knaccoB

ropoa I'eopruesck 2023



MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTo Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE YyYallluXCs Ha YPOBHE, HEOOXOJMMOM i OCBOCHMHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTIKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauan MaTreMaTUueCKOro aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJACHIUNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJeHUE
aOCTpPaKTHBIMU U JIOTMUYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHne. B xome n3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHaju3a B CTaplieil IIKoJie Yydaliuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYyallMd W HHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 ydeOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIBHOU
KOHIIEHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTro
aHaJIn3a JIKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYE€CKOIO aHaIN3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUK: «YUucna u BBIYUCICHUD,
«Dyakiun  u - rpadukmy, «YpaBHEeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHainu3a», «MHoxkecTBa M JOorMkKa». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyuyeHusl B CTaplleil IIKoJIe, €CTECTBEHHO JOMOJHSASA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMHM M pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIBKY OOBEOUHSAET B ce0e COIAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JAUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MAaTEMaTUUYECKHUI aHau3,
Teopusi MHOKecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (HOopMUpYyETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peaJbHOU
CUTyalluM, TPUMEHATh 3HAHUA, NOJyYEHHbIE B Kypce «Airedpa W Haudana
MaTEeMaTUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3YIbTAT.

ConepxaTenpbHO-METOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAEHAETCS
(OpMHUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MPUKUAKY, OLICHHUBATH
pesynbrar. OOyuyaromuecss MOJY4arOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JIEMCTBUM C YHCIIAaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
UCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIvans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXJIOM pa3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Thl 1Mo ¢opMyiiaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,



COJIepKalUX CTENeHW M JorapuMbl. braromaps u3ydeHHIo anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIIee  pa3BUTUE  AJTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcsl, (OPMUPYIOTCS HAaBBIKM JETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKH» TECHO
MEPEIIETaeTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepHana. N3yyenue CTENIEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUU IS pelIeHus 3a7a4 U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosibllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. Martepuan 3Toi cofepKaTeITbHON JTUHUN HAIleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTI0Ib30BaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Hadaia mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpapuku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIed peajbHbIX CHTyalluu,
HAXOXKJEHUSl HAWIY4YlIero pElieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHUYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

CopepkarenbHO-METOANYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPQKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHAlN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajjaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] PUKIAAHBIX 3a1a4. [Ipu penieHnuu peanbHbIX MPAaKTHYECKUX 3adad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha HM3ydyeHHE Kypca aureOpbl M Hadal MaTEMaTUYECKOIo
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Pannonansupie unciaa. OOBIKHOBEHHBbIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHblE  mepuoAudeckue  JpoOu. ApuMeTHUYecKue  Omepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wciia. PalMOHAIbHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmerrueckue omnepaludd ¢ JIeUCTBUTENbHBIMU YHuciaaMmu. [IpubmmkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs NPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKUE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne uppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaT€MAaTHYECKHUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAYKH U PeabHOM KU3HH.

DOyHkuuu U rpadpuku

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

OobnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUi Qynkumu. Hymn yskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIUH.

CrenenHast GyHKIMS ¢ HATypajibHBIM U 1IeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 7-OU CTEMEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4yecKoro anajamnsa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWE MPOrPECcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUSl pealbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKECHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HU.

DyHKIUMN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
bynkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMU. HaunOosblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIHUN 175 pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH A7 KMCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB sl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NYECKUNA  CMBICIH
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMynbl  HAXOXKIACHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIUU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM JUISI HAXOXKACHUS HAWJIY4IlIerO pEIICHHS B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boluucienue
uHTerpana no popmyne Herorona—IJleliOHuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCAHCTO 06mer0 06p330BaHI/ISI Ciacayromux JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYeCKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peleHnH, paccyXIEHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTRBA.

Pu3nYeCKOEe BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJispHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUs; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO HAa MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpenbl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa JKOJOTUYECKUX MpodiieMm;
OpUEHTaluuell Ha NMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelleHus 3a1ad B
0o0JaCTH OKpYy’)Karomieil cpejpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykKM Kak c(epbl UelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJIAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHM KaK CpEJACTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIENOBATENbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka» XapaKTepU3yIOTCs OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  JO0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie noruueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (HOpPMYyJIHUpPOBaTH MW  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

JienaTh BBIBOABI C HWCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JeHCTBUS:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O00BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JepUIMTHl MHPOpPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOMNIPOC U JJIA PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh MH(POpPMAIHIO, TIPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



e OIICHUBATH HaJEKHOCTh uHpopmanuu o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VYuusepcanvnvie KomMmyHukamugHuwle Oelicmeus, o0becneyusarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 00YUAIOUWUXCSL.

Oo61enue:

e BOCIPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUH C
YCIIOBUSIMHU | TIEJISIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHECHUS IO
X0y peIIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pe3ybTarT;

e B X0JIe 00CYXXJIEHHS 3a]]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaEMOU TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEeKTHOU popMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMPEACTABIATH  PE3yJbTATBl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

e IMOHMMATh U  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIWBUTyaTbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11EJTh
COBMECTHOH JESITENbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUAbI padoT, JOrOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

e YYacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYyKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYaCTHHUKAMU B3aUMOICUCTBUSI.

3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 33aJ]auM, BBIOUPATh CIIOCOO PEIIeHUs ¢
y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJACTh HAaBbIKAMHM IIO3HABATEIIbHOM peQueKCMH KaK OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII IHpolecca u
pe3yJbTara pelieHuss MaTeMaTHYeCcKO 3a/1a4H;



e TNPEABUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTUKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE 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 MNOHATUAMM: PAUUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAA U JECATUYHAS IPOOb, MPOLIEHTHI.

Bomonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINONHATE TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3Ys MPaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKA3aTesieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMUCU IEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHATh MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPAlMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PealbHOU KU3HH.



MonenupoBaTe peajgbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMU: (YHKLMS, CIIOCOOBI 3a1aHusl (QYyHKIUH, 00JIaCTh
ONpEe/eNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (PYHKIMM, HYJIH
(YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A1 PELICHUS YpaBHEHUI.

CtpouTh U 4dTaTh TPAPUKU JTUHEHHON (QYHKIMH, KBAAPATUIHONH (PYHKIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEHN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana mareMaTH4eCKOr0o aHAJIN3A

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apudMeTHuecKas W
reOMETPUYECKast IPOTrPECCUMU.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlasi Te€OMETpUYeCKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MPOTPECCUM IS PELLICHMS
peanbHbIX 337a4 MPUKJIATHOTO XapaKTepa.

MHuo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBath  MOHATUSIMHU: omnpeneneHe,  Teopema,  CIEICTBHUE,
J0Ka3aTeNbCTBO.

11 KITIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJlbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEIbIX YHCEN, PA3JI0KEHUE YHCIIA Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

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



YpaBHeHMs U HEPABEHCTBA

[IpumensaTs cBoOWCTBa CTemeHM JJig TIPeoOpa3oBaHUsl  BBIPAKCHUN;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKaIUX JOrapuQmsbl;
OTEPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BATh CUCTEMY JIMHEHNHBIX YPABHEHUH JJIs PELICHUS PAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peaibHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MIOCTPOECHHBIE MOJIETH C UCIIOJIb30BaHUEM anmnapara aareOpsl

DOyHKUMU U rpaduKu

OnepupoBaTh MOHATUAMM: [EepUOANYECKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HA4YCeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX I
UCCIEeN0BaHNS (PYHKIMH, 3aJaHHOMN IpaduKoM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3ATEIbHOH, JIOrapu(pMUUYecKol H
TPUTOHOMETPUUECKUX (DYHKUMH; N300paxaTh UX Ha KOOPAWHATHOW IIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYrUX yu4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; MPOU3BOAHAS (DYHKIIMH;
UCII0JIb30BaTh FT€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs nNpon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA UCCIIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TIepBOOOpa3Has U  UHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUI CMBICI UHTErpaia.



HaxonuThs mepBooOpa3HbIe 3JeMEHTApHbBIX (DYHKIWN; BBIYUCISATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nIecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIH3A.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenpie  Ipakririeckue o0pasoBare/IbHbIC
padoTsbI padoThI pecypenr
MHoecTBa palliOHAJIBHBIX U
1 JICHCTBUTEIIBHBIX Yncen. ParmonaibHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
) ®ynkuuu U rpapuku. CTeneHsb ¢ 1enbM 6
IIOKa3aresieM
3 ApudpmeTnueckuili KOpeHb N—Oi CTETNEHHU. 13 1
WppannonanbHble ypaBHEHUS U HEPAaBEHCTBA
Dopmyisl
4 TpUrOHOMETpUU. TpUroHOMeTpuYECKHEe 22 1
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 i
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaenpie  IMpakriieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypeni
CreneHsb ¢ pallMOHATBHBIM I10KA3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpuueckne GyHKINU U UX
3 rpaduku. TpuroHoMeTpruecKkue 9 1
HEPAaBEHCTBA
4 [IpousBoaHas. [IpumeHneHne Mpon3BOgHON 24 1
5 HHTerpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHU 12 1
7 HarypainbHble u niensle yucia 6
2 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







HOYPOUYHOE IIVIAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE

Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI
MHO)€eCTBO, OIepay HaJl
MHOX€ECTBaMU. JluarpaMmsl 1 https://resh.edu.ru/subject/lesson/4726/

Ditnepa—Benna

PanmonanbsHbie yncna.
OOBIKHOBEHHBIC H
JeCATUYHbIE pooHu, 1
MPOIICHTHI, OECKOHEUHBIE
MEpUONYECKHE 1podu

Apudmerrueckue onepanum ¢
paloHaIbHBIMU YHCTIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPa)KCHU I

[Tpumenenue apobeit n
MIPOLICHTOB JIJISl PEIICHUS
MPUKIIAJAHBIX 33]1a49 U3 1
Pa3IMYHBIX OTpACiIel 3HAHUI
U peajbHOU JKU3HU

[Tpumenenue npobeit u
MIPOIICHTOB JIJIsl PEIICHHUS
MPUKIIAJAHBIX 33]1a49 U3 1
Pa3IMYHBIX OTpacieil 3HaHU!
U peajbHOU KU3HU



https://resh.edu.ru/subject/lesson/4726/

JlelicTBUTEIbHBIC YKCIA.
Pammonanpubeie u
HppalMOHAIIbHBIC YKCIia

https://resh.edu.ru/subject/lesson/4730/

Apudmernueckre onepaum ¢
JeCTBUTEIILHBIMU YHCIAMHU
[TpubnkEHHBIC BBIYNCIICHHS,
IpaBUJIa OKPYTJICHHS,
MPUKH]IKA U OIICHKA
pe3yJibTaTa BEIYMCIEHUN

ToxnmecTBa U TOXKICCTBCHHBIC
npeoOpa3oBaHUs

10

VYpaBHeHHE, KOPEHD
ypaBHEHHUS

11

12

HepageHctBO, pemienne
HEPaBEHCTBA

Merton HHTCPBAJIOB

13

Pemrenue nensix u ApoO6HO-
paIMoOHATBHBIX YPAaBHCHUH H
HEPABCHCTB

14

KonTponbhas pabota no teme
"MHoO’€ecTBa palliOHAIbHBIX U
JEHCTBUTEILHBIX YUCEIT.
ParmmonansHbie ypaBHEHUS U
HEpaBeHCTB"

15

DyHKIHA, CTIOCOOBI 3aJaHUs
¢byakuu. B3aumMuo obpaTHbie

byHKIIH

https://resh.edu.ru/subject/lesson/5175/

16

I'padux Gpynkuu. O6mactb



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/5175/

OnpeJIeJICHUSI U MHOKECTBO
3HaueHni Ppynkiuu. Hymu
dbynkuun. [IpomexyTku
3HAKOMOCTOSIHCTBA

17

18

19

20

21

Yérable 1 HeUETHBIC (PYHKIIUU

CreneHb ¢ LEIbIM
nokazareneMm. CTangapTHas
dbopma 3anmcu
JNIEUCTBUTEIILHOIO YHCiIa

Hcnonp3oBanue moaxoasimei
(hopmbI 3anucu
JCUCTBUTEILHBIX YUCEI IS
pEIICHUS TPAKTUICCKHX 3a71a4
Y TIPEJICTABJICHUS JAaHHBIX

CrenenHast GyHKITHS C
HaTypaJIbHBIM U 1IEJIBIM
noka3areneM. E€ cBoiicTBa u
rpaduk

ApudmeTrueckuii KOpeHb
HATypaJbHOU CTENEHU

https://resh.edu.ru/subject/lesson/5540/

https://resh.edu.ru/subject/lesson/5498/

22

ApudpmeTnueckuii KOpeHb
HaTypaJbHOW CTENEHU

23

24

CoiicTBa apupmMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHU
CaoiicTBa apupmMeTHuyecKoro
KOPHS HaTypaJIbHOM CTENEHU

25

CgoiicTBa apuPpMETHIECKOTO
KOpHS HAaTypaJIbHOM CTENEHU



https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/5498/

26

JencTBus ¢
apu(pMETHUUECKUMH KOPHIMHU
N—OU CTEIEHU

27

JHeicTBus ¢
apu(pMeTUYECKUMU KOPHSIMU
N—Oil CTENEHU

28

29

30

JHeicTBus ¢
apu(pMEeTHIECKUMU KOPHSIMHU
n—o# CTeneHu

JHeiicTBus ¢
apu(pMETHUECKUMH KOPHIMHU
Nn—OH CTENEHU

JHeiicTBus ¢
apu(pMeTHYECKUMU KOPHIMU
N—OH CTEIECHU

31

Pemenue nppanmoHaabHbIX
YpPaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/

32

33

Pemenue nppanmoHanbHbIX
YpPaBHEHUI U HEPABEHCTB

Pemenue HppaluOHAJIbHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

34

Pemenue nppanmoHaabHbIX
YpPaBHEHU U HEPABEHCTB

35

36

Pemenue nppanmoHanbHbIX
YpPaBHEHUI U HEPABEHCTB
CaoiicTBa 1 rpaduK KOpHS n-
O# CTENEeHU

37

CgoiicTBa 1 rpad)uK KOPHS n-



https://resh.edu.ru/subject/lesson/5569/

OU cTeneHun

38

39

40

KontponbHas paborta no teme

"Apudmernaeckuit KOpeHb N—
oii crenenu. MppanuonaibHbie
YpaBHEHHUsI U HEpaBeHCTBA"

CuHyc, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa

CI/IHyC, KOCHUHYC U TAHT'CHC
YHUCJIOBOI'O apryMCHTa

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

41

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI€HC YHCIOBOTO
aprymeHTa

https://resh.edu.ru/subject/lesson/6322/

42

43

44

45

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPUYECKHUX
(GyHKIIUI YKCI0OBOTO
aprymeHra
Tpuronomerpuueckas
OKpPY>KHOCTb, OIIPE/IETICHHE
TPUTOHOMETPUYECKHUX
(GyHKIIUH YKCIOBOTO
aprymeHra

OcHoBHbIE
TPUTOHOMETPUUECKHE

(bopmyIbI

https://resh.edu.ru/subject/lesson/4733/

https://resh.edu.ru/subject/lesson/4734/



https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/4734/

46

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

hopmyIbI

https://resh.edu.ru/subject/lesson/3887/

47

OCHOBHEBIE
TPUTOHOMETPUIECKHEC

bopmyIbl

https://resh.edu.ru/subject/lesson/3490/

48

49

50

OcHOBHbIE
TPUTOHOMETPUICCKHEC
bopmyIbl
[IpeobpaszoBanue
TPUTOHOMETPUYECKHX
BBIpAYKEHU I

[IpeobpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUI

https://resh.edu.ru/subject/lesson/4238/

https://resh.edu.ru/subject/lesson/3898/

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

51

[IpeoOpa3oBanue
TPUTOHOMETPHUUECKUX
BBIPAKCHUI

52

53

54

[IpeoOpa3oBanue
TPUTOHOMETPHUUECKHUX
BBIPAKCHU I

IIpeoOpaszoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHU I

Pemienue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

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

55

Pemrenue

https://resh.edu.ru/subject/lesson/4736/



https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/3490/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/4324/
https://resh.edu.ru/subject/lesson/4736/

TPUTOHOMETPUUYECKUX
YpaBHEHUI

56

57

58

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue

TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4737/

https://resh.edu.ru/subject/lesson/6314/

https://resh.edu.ru/subject/lesson/6321/

59

Pemenne
TPUTOHOMETPUYECKHUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6320/

60

KonTponbhas pabota no teme
"®opMyJibl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"

61

IlocnenoBaTeabHOCTH,
CIIOCOOBI 3aIaHUs
MOCJIEIOBATEILHOCTEIA.
MoOHOTOHHBIE
IIOCIIEJOBATEIIFHOCTH

62

Apudmernueckas u
reoMeTpuyecKas Iporpeccuu.
Hcnonb3zoBanue nmporpeccuu
JUIS pellieHus] peaJbHBIX 3a7a4
IIPUKJIAHOTO XapaKTepa

https://resh.edu.ru/subject/lesson/5223/



https://resh.edu.ru/subject/lesson/4737/
https://resh.edu.ru/subject/lesson/6314/
https://resh.edu.ru/subject/lesson/6321/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/5223/

63

64

Beckoneuno yObIBaromas
reoMeTpHuyecKas mporpeccusi.
CyMMa GeCKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKOM
MIPOrpeccuu

DopmyJia CIOKHBIX
MIPOLIEHTOB

https://resh.edu.ru/subject/lesson/5223/

65

66

67

dopmyJia CIOKHBIX
IIPOLIEHTOB

O0001enue, cucTeMaTH3alIUs
3HaHWi 32 Kypc alnreOphl u
HayajJ MaTeMaTH4YeCKOro
anaym3a 10 kacca

HToroBast KOHTpOJIbHAS
pabota

68

O0006111eH1E, CHCTEMATH3AIIMS
3HAHUU 32 Kypc ainreopsl U
HayaJl MaTeMaTHIeCKOTO
a"ann3a 10 xiracca

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68



https://resh.edu.ru/subject/lesson/5223/

11 KIIACC

No KoanyecTBO 4acoB Jlara
JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer Kontpoabusl  IIpakTnyecku H3Yy4YeHH
o0pa3oBaTe/ibHbIE PeCypChl
n 0 e padoThl e padoThbl A
1 Crenens ¢ paluoHaIbHBIM 1 https://resh.edu.ru/subject/lesson/472
IoKa3aTelIieM 9/
2 CBoiicTBa cTenIeHU |
[IpeoOpazoBaHue BEIpAKCHUH,
3 coJiepKallnX paruoHaIbHbIC 1
CTEIIEHU
[IpeoOpazoBaHue BEIpAKCHUH,
4 coJiepKalluX paruoHaIbHbIC 1
CTETIeHU
IIpeoOpa3oBaHue BBIpAKEHHIH,
5 coJiepKallMX palOHAJIbHbIE 1
CTETeHU
6 ITokasaTenbHbIE YpaBHEHUS U 1 https://resh.edu.ru/subject/lesson/562
HEpaBEeHCTBA 7/
7 [TokazarenbHbIE ypaBHEHUS U | https://resh.edu.ru/subject/lesson/473
HEpaBEHCTBA 1/
2 IlokazarenbHble ypaBHEHUSA U |
HEpaBEeHCTBa
9 ITokazarenbHble ypaBHEHUS U |
HEpaBEHCTBA
10 [TokazaTenbHble ypaBHEHUS U |
HEPaBEHCTBA
11 [TokazarenbHast QyHKIH, & 1 https://resh.edu.ru/subject/lesson/384



https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4731/
https://resh.edu.ru/subject/lesson/4731/
https://resh.edu.ru/subject/lesson/3841/

CBOWCTBaA U TpaduK

KonrtponbHas pabora 1o Teme
"CTeneHsp ¢ pallMOHAIbHBIM

12 nokasarenem. [lokazarenpnas
¢ynkuus. [TokazarenbHbie
YpaBHEHHUsI U HEpaBeHCTBA"
https://resh.edu.ru/subject/lesson/575
13 Jlorapudm uncna 3/
14 JlecaTuHble U HATYpAJIbHBIE https://resh.edu.ru/subject/lesson/382
Jorapudmpl 3/
15 [IpeoOpa3oBanue BHIPAKEHHIA,
COZIepIKALIHX JIOTapU(DMBI
16 IIpeoOpa3oBaHue BbIPAKEHUI,
coJieprKaliux jorapudmol
17 IIpeoOpa3oBaHue BBIpAKEHHIH,
COJIepKALIHX JIOTapU(PMBI
18 [IpeoOpa3oBanue BbIpaxeHHH,
coJieprKaliux Jorapudmol
19 Jlorapudpmuueckue ypaBHEHUs U https://resh.edu.ru/subject/lesson/473
HEpaBEHCTBA 2/
20 Jlorapudmuueckue ypaBHEHUS U https://resh.edu.ru/subject/lesson/385
HEPaBEeHCTBA 2/
21 Jlorapudmudeckue ypaBHEHUS U
HEpaBEeHCTBa
” Jlorapudpmuueckue ypaBHEHUS U
HEpaBEHCTBA
7 Jlorapudpmuueckas pyHkuus, eé https://resh.edu.ru/subject/lesson/383

CBOWCTBA U TpaduK

4/



https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/4732/
https://resh.edu.ru/subject/lesson/3852/
https://resh.edu.ru/subject/lesson/3852/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/3834/

Jlorapudpmuueckas pyHkuus, eé

24 .
CBOMCTBA U rpauK
25 Tpuronomerpuueckue GyHKINH, https://resh.edu.ru/subject/lesson/611
UX CBOMCTBA M TpapuKu 1/
2% Tpuronomerpuueckue GyHKIUY,
UX CBOICTBa U rpaduku
27 Tpuronomerpuveckne GyHKINH, https://resh.edu.ru/subject/lesson/492
UX CBOIcTBa U rpaduku 0/
73 Tpuronomerpuveckne GyHKINH, https://resh.edu.ru/subject/lesson/492
UX CBOMCTBA ¥ TpaduKu 0/
79 [IpuMepsl TPUTOHOMETPUUECKUX https://resh.edu.ru/subject/lesson/557
HEPABEHCTB 0/
30 [IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB
31 [IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB
1 IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB
KonTponbhas padbota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudpmmuueckue ypaBHEHUS U
33 HEpaBeHCTBA. TpUrOHOMETPUYECKU
e QpyHKIMM 1 X
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepbiBHble QpyHKIIUT
35 MeTto MHTEPBAJIOB [UIsl PELICHHUS

HEPaBEHCTB



https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/6111/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/4920/
https://resh.edu.ru/subject/lesson/5570/
https://resh.edu.ru/subject/lesson/5570/

MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

36
HEPaBEHCTB
37 TpoussoaHas (yHKIMH Izljtps://resh.edu.ru/subiect/lesson/492
https://resh.edu.ru/subject/lesson/611
38 [TpousBonHas GyHKIUU 4/
39 I'eomerpuueckuii u puzndecKuii
CMBICJI IPOU3BOIHOM
40 I'eomerpuueckuii u pu3nIeCKUi
CMBICJI IPOU3BOIHOM
A1 [Ipon3BOHBIE 37IEMEHTAPHBIX
byHKIUN
47 [Ipon3BOHBIE 3JIEMEHTAPHBIX
byHKIMIT
IIponsBoaHas CyMMBl,
43 IIPOU3BEICHHUS, YACTHOTO
byHKIMIT
IIponsBoaHas CyMMBlI,
44 MIPOU3BECHHUSI, YaCTHOTO
byHKIII
IIponsBoHas CyMMBI,
45 IIPOU3BEIEHNUS, YACTHOTO
byHKIII
[IpuMeHeHne Mpou3BOJHOM K .
. https://resh.edu.ru/subject/lesson/396
46 uccaeaoBaHuio pyHKIMN Ha 6/
MOHOTOHHOCTB M 3KCTPEMYMBI
47 [Ipumenenne npou3BOHON K https://resh.edu.ru/subject/lesson/398

rccaeaoBaHuio pyHKIUN Ha

7/



https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3966/
https://resh.edu.ru/subject/lesson/3987/
https://resh.edu.ru/subject/lesson/3987/

MOHOTOHHOCTb U 9KCTPEMYMBI

48

49

50

[Ipumenenne npou3BOHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOHON K
UCCIIeIOBaHUIO (PYHKIIHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

HaxoxneHnue HauOOIBIIEro U
HauMCHBIICIO 3HAYCHU q)YHKI_II/II/I
Ha OTPE3KE

https://resh.edu.ru/subject/lesson/611
5/

51

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIETO 3HAYCHUS ()YHKITUU
Ha OTPE3Ke

52

53

54

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS () YHKIIUU
Ha OTpEe3Ke

HaxoxneHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

HaxoxneHre HanOOoIIbIIIero u

HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

55

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HaUYeHUs (YHKITUU
Ha OTpE3Ke

56

[Tpumenenne npou3BOTHOM IS
HaxO0KJICHUS HAWJTY4IIeTro
perieHus B MPUKIIATHBIX 3a/1a4ax,

https://resh.edu.ru/subject/lesson/619
5/



https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6115/
https://resh.edu.ru/subject/lesson/6195/
https://resh.edu.ru/subject/lesson/6195/

TUISL OTIPEJICIIEHUS] CKOPOCTH
nporiecca, 3alaHHOTro (OpMYIIOi
WU rpaduKomM

Konrponsnas pabora no teme

57 "IIponsBonHas. Ilpumenenue
MIPOU3BOTHOMN"

58 [TepBooOpaznas. Tabnuma https://resh.edu.ru/subject/lesson/492
EepPBOOOPA3HBIX 4/

59 [TepBooOpaznas. Tabnuma https://resh.edu.ru/subject/lesson/399
IepBOOOPA3HBIX 3/

60 WHTerpai, reoMeTpu4YeCKuil 1 https://resh.edu.ru/subject/lesson/611
(U3NYECKHUI CMBICT HHTErpaja 7/

61 HHrerpail, reOMETpUYECKUN U
(u3nueckuil CMbICT UHTErpaja

62 HHrerpail, reOMETpUYECKUN U
¢bu3nyeckuii CMbICI MHTErpaia

63 Brruncnenne uaterpana no https://resh.edu.ru/subject/lesson/403
dbopmyne Herotona—JleitOnuia 7/

64 Brruncnenue uarerpana mno
dbopmyne Hetotona—JleiitOnuIta

65 Brruncnenue uarerpana vno
¢dbopmyne Hetorona—JleiiOnuna

66 Brruncnenune uarerpana vl'IO
dbopmyne Hetotona—JleiitOnuira

67 CucreMpl TMHENHBIX YpaBHEHUN

68 CucTeMbl TMHEUHBIX YPaBHEHHI

69 Pemrenne npukiagHeIx 3a1a4y ¢

IIOMOIIBIO CHCTEMBI JIMHECHHBIX



https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/4924/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/3993/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/6117/
https://resh.edu.ru/subject/lesson/4037/
https://resh.edu.ru/subject/lesson/4037/

YpaBHEHUI

70

71

72

Pemrenne npukiagHeIx 3a1a4 C
IIOMOIIBXO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

CHuCTEeMBI 1 COBOKYITHOCTH IEJIBIX,
panroHaIbHBIX,
UppaIoOHALHBIX,
MMOKAa3aTeIbHBIX,
norapu(MUYECKHX ypaBHEHUHN U
HEPABCHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
paloHaIbHbIX,
HPPAIMOHATIBHBIX,
MOKa3aTeIbHBIX,
norapu(MUYECKUX YpaBHEHUN U
HEPaBEHCTB

73

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMoOHAIbHBIX,
HPpAIMOHATIbHBIX,
MOKa3aTeIbHBIX,
Jorapu(MUYECKUX YpaBHEHUN U
HEPaBEHCTB

74

CucTtembl 1 COBOKYITHOCTH IICJIBIX,
palOHANbHBIX,
WppaAlUOHAIIBHBIX,
MOKa3aTeNIbHBIX,
norapuMUYECKUX ypaBHEHUHN U
HEPABEHCTB

75

Hcnons3zoBanne rpadukoB




GyHKUIMN 1715 perieHust
YpaBHEHUI U CHCTEM

76

77

78

79

Hcnonp3oBanue rpaduxos
GYHKIUH 1715 perieHus
YPaBHEHUU U CUCTEM

[Ipumenenue ypaBHEeHUM, CUCTEM
Y HEPaBEHCTB K PEIICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3
pa3nuyHbIX 001acTeil HayKu U
peanbHON KU3HU

KonTponbhas pabota no teme
"WHTerpan u ero npuMeHEeHUs.
Cucremsl ypaBHeHUI"
HatypanbHble u 11enbie yrcna B
3a/1a4ax U3 PeabHOM KU3HU

80

HarypanbHble u niensle yucia B
3a7a4ax U3 peajbHON KU3HU

81

82

HarypaneHble 1 nesnsie yucna B
3a7a4ax U3 peajbHON KU3HU
[Ipu3Haku ETMMOCTH LEIBIX
qucen

83

[Tpu3Haku JeTMMOCTH LEITBIX
qHCces

84

85

[Tpu3Haku JeMUMOCTH LETBIX
qucen

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
YpaBHeHust




86

[ToBTOpeHme, 06001IeHNE,
CHUCTEMATHU3ALIMS 3HAHUH.
YpaBHeHust

87

[ToBTOpeHme, 06001IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
YpaBHeHust

88

89

90

[ToBTOpEeHHE, 0000IIEHNE,
CHCTEeMaTH3alus 3HAaHU.
YpaBHeHust

[ToBTOpeHuEe, 0600IIEHNE,
cHUCTeMaTHh3alis 3HAHHH.
YpaBHeHust

[ToBTOpeHuEe, 0600IIEHNE,
CUCTEMaTHU3aIMs 3HAHUH.
YpaBHeHus

91

[ToBTOpenue, o6o0IIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
Hepasencraa

92

93

94

[ToBTOpenue, o6o0IIEHNE,
cHCTEMaTH3aInsI 3HAaHUH.
HepasencrBa

[ToBTOpenue, 06001IeHNE,
cUCTEMaTH3als 3HaHWM.
HepasencrBa
[ToBTOpeHue, 06001IeHNE,
cUCTEMaTU3als 3HaHWM.
HepasencrBa

95

[ToBTOpeHue, 0600mIEeHNE,




cUcTeMaTu3alus 3HaHUM.
CucreMbl ypaBHEHHI

96

97

98

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HaHUH.
Cucremsbl ypaBHEHUN

[ToBTOpeHue, o600IIEeH e,
cUCTeMaTHu3alis 3HAHHH.
OyHKIUU

[ToBTOpEeHME, 0000IIEHNE,
cUCTeMaTHu3alis 3HAHHH.
OyHKIUU

99

HToroBast KOHTpOJIBbHAS paboTa

100

101

Hrorosas KOHTPOJIbHAA pa60Ta

O0006111eH1E, CHCTEMATH3AIIHS

3HAHUU 32 Kypc anreOpbl U Hayal
MaTeMaTuueckoro ananusa 10-11

KJ1aCCOB

102

O0006111eH1E, CHCTEMATH3AIIMS

3HAHUH 32 Kypc anredOpbl U Hayall
MareMaTuueckoro agmaimusa 10-11

KJ1aCCOB

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






