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MOACHUTEJIbBHASA 3AININCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA 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 HWHCTPYMEHTAIBbHYIO 0a3zy JUisl M3Y4EeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauana MaTeMaTHueCKOTo aHajIn3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJEHUS 3aKoOHaMM (PU3UKW, XUMUHU, OHOJIOTUH, TOHUMAHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMM M JIOTHYECKH CTPOTMMH MAaTEMATHYECKUMHU KOHCTPYKIUSIMU
pa3BMBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MblieHne. B xone u3yuenus
anreOppl W Havall MaTEMaTUYeCKOro aHaju3a B CTaplied IIKOJe YydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBLHBIM BOCHUTATEIBHBIM IOTECHIIMATIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK W 4Yepe3 crenuduky ydeOHOH IesTeIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIEHOU
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOTrO
aHaJIn3a JEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajia MaTeMaTU4YE€CKOIO aHaJIN3a» BKIIOYAET
CIEAYIOIINE COACPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa M JOrHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha IPOTSHKEHHHM [JBYX JIET
oOyuyeHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COIepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaJeBalOT BCE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENb pealbHOU
CUTyalluM, TPUMEHSATh 3HAHHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3yIbTAT.

ConepxaTenpbHO-METOANYECKAs TUHUA «Yucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHUCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesynbrar. OOyuyaromuecs NOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, MOCKOJIbKY B KaXIOM pas3felie MporpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, WPPALMOHAJIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUH ¢yHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJIepKalIX CTeNeHu M Jorapudmel. bmaronmaps usydeHuio anreOpandeckoro
Marepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxaeHuid, pabOTl C  CHMBOJBHBIMH  (QopMamu, HPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3BbIKA HAYKH.

CopnepxxarenpHo-MeToAMYecKass JUHUS «DPYyHKIUM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD WU3YYCHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKLINH, NX CBOICTB
U rpaduKoB, UCHOIb30BaHUE (PYHKUMU JUIsl pelleHus 3ajad U3 JPYruxX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKkoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK W MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX O0YYalolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHUBHOIO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HcKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-METOANYECKasT TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratroT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUILUIMHBI B €IHHOE
uenoe. IToatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYallUH, UCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJbTaTOB. Takue 3ajaHusl BIUICTEHBI B KayKIbIi
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHaJl Kypca IUPOKO UCIOJIb3YETCS
JUISl peleHUs] PUKIAAHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPaKTHYECKUX 3adad
yyalecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONB30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM ruraHe Ha HM3ydyeHHE Kypca anreOpbl M Hadajdl MaTeMaTHYeCKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Hejemo B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus — 162 ygaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM  nokazareneM. CranpmaptHas ¢opMma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEJCTaBICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apu(PMETUIECKUMHU KOPHSIMHU HATypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKHUX 3a7a4
W 3a]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKH

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpomexyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



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

Hauana MaTeMaTH4ecKOro anajamnsa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHUE TPOrPECCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JJisli OMUCaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUMN, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHENWHBIX YpaBHEHHN. PellleHne NpUKIaaHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JacTell HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HauOosnblllee U HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenpHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB PYHKIUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUN  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOU3BOIHON K MCCIIEIOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeObHOrOo mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JOCTHKEHHE HAa YPOBHE CPETHETO OOIIETr0 00pa30BaHUs CACAYIONINX JUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHI U TP.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHYECKOTO TOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHUKEHUW HAYKU U JIESATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIHOYash ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U 0€30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANU U

OT/IbIXa, peryJispHas busnueckas AKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BoOCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeld mpodeccnrt W peann3oBBIBaTh COOCTBEHHBIC >KM3HCHHBIC TLIAHEI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUHM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHUEM BIUSHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00ATbHOTO XapakTepa OSKOJOTHYECKHX MpoOljeMm;
OpUCHTaIMel Ha MPUMEHCHHE MaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a7ad B
00JaCTH  OKpY)KAroIIeH Cpeanl, IUIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW AESITCIBHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUyAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHka XapaKTCPHU3YIOTCS OBJIaJICHHEM YHUBEPCaATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHbIMU Pe2YSIMUBHBIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAIOWUXCS (0C8OeHUE
Memoo0o8  NO3HAHUSA — OKpyJcalowe2o  mMupa,  NpuMeHeHue  JI02U4ecKUx,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1oruueckue AeMCTBUS:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHOIICHWA MEXIYy NOHIATHSIMH, (DOPMYIHpPOBATH
ONpE/CTICHUS]  TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  IPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTb M  NpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIIITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABJICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALIHIO,
OPUBOJUTH NPUMEPbl M KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

BBIOMpATh CIoco0 pernieHus ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJBKO
BapUAaHTOB peELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUHE, MpodIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TaKXKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATD J1ePUIMTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

BbIOMpaTh ~ MHGOpPMAIMIO U3  UCTOYHHKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POpMAIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanonvie KOMMYHUKAMUGHblE OclCmeus, 00ecneuusaom

cOpMUPOBAHHOCIMb COYUATTLHBIX HABLIKOS 00YUaAIOUUXCHL.

OO01ienue:

e BOCHOPUHUMATH H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pEHMSI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOJTY4YEHHbBIN pPe3ylbTarT;

e B X0JI¢ 00CYXXJIEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha MIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3IMyle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme GpopMyIrpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;

e TMpPEACTABIATH  PE3yJbTAaThl  PEHICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAaUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

e NOHMMAThb W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATH I1eJb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHHU3aLUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax padoThI (00CYkI€HNS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBINOJHITH CBOIO YacThb pabOTHIl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusarom
Gopmuposarue cmviC108bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranu3zanus:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIIeHus ¢
y4€TOM HMMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJACTh HaBbIKAMHM MO3HABATEIBbHON peQEeKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JNEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipouecca U
pe3ynbTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

e TMpPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTMBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OICHUBATh COOTBETCTBUE pe3yjibTaTa UEIN U YCIOBHUSIM, OOBICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHHSI Pe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECredMBaTh JTOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia ¥ BIYMCICHUS

OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEACTBUTEIbHBIMU YUCIIAMU.

BbINONHATE TPUOIMAKEHHBIE BBIYUCICHUS, UCTIOIb3YS MPaBUla OKPYTIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopMa 3amucu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIT0JIB30BaTh MOAXOAANIYIO (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEN JJIS PELICHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHNS JAHHBIX.

OnepupoBaTh NMOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIMCh IPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMoOHaIbHOE, UPPALlMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiath
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPpPALlMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA IS PELICHUS MaTeMaTUUECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U PEaIbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDQOKCHUS, YPaBHCHUs, HEPABEHCTBA [0 YCIOBUIO 3aJa4yd, HCCICAOBAThH
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreOpsl.

DYyHKIUHN U TPaPUKH



OmnepupoBaTh MOHATUSAMU: (YHKIIUS, CIIOCOOBI 3aaHus (QyHKIHUH, 001acTh
OTIpEe/eNICHNs ¥ MHOXECTBO 3HadeHW (yHKuuu, Tpaduk (QyHKIHUH, B3aUMHO
oOpatHbie (QYHKITUH.

OnepupoBaTh TMOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIWH, HYJIH
GyHKIIAA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKIWN I pEIICHUS YpaBHEHHH.

Crpouth U uuTaTh rpaduKu TUHEHHON (PYHKIMU, KBAAPATUYHON (DYyHKIIUH,
CTETICHHOUW (DYHKITUH C TICJIBIM TTOKA3aTEeIIeM.

Hcnonp3oBaTh Tpaduku (QYHKIUN IS HWCCICIOBAHUS IPOIECCOB M
3aBUCUMOCTEH TIPH PENICHUH 3aJa4d U3 APYTHX y4eOHBIX MPEIMETOB M PEaTbHOMN
KU3HU; BBIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXITY BEIIMYUHAMM.

Hauajia MaTeMaTH4eCKOr0 aHAJIHN3a

OnepupoBaTh TMOHSATHUSMH: IIOCJIEIOBATEILHOCTh, apudMeTHuecKkas W
TeOMETpUYECKast MPOTPECCHUH.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBarollasgs T'e€OMEeTpUYECcKast
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIICH reOMETPHUUECKOM MPOTPECCHUHU.

3amaBaTh NOCIE0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcmonp30BaTh CBOMCTBA MOCIIEIOBATESILHOCTEH U MIPOTPECCUI IJIS PEIICHHSI
peanbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHSATUSMU: MHOXECTBO, OTNIEpaIliU HaJl MHOKECTBAMHU.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Ui OTHCAHHS
peaNbHBIX TPOIECCOB W SBJIICHWHA, MPH PEIICHUH 3adad W3 JPYTUX yUeOHBIX
MPEIMETOB.

OnepupoBath  MOHSATUSIMU: ompeneNieHre,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, LEJI0E€ YHUCIO; HCIOIb30BATh
MPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH TOHATUSIMH: TOKA3aTEIbHOE ypaBHEHHWE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BoinonHATh  npeoOpa3oBaHusi BBIPAKEHUM, coOJepkKalluX JIOrapu@mel;
OIepUpOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TIOTApU(MUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxonutp perenus npoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JIJIS PEUICHUS PAKTUYECKHX 3aad.

HaxoauTp pelieHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHATbHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKEHHSI, YpPABHEHUS, HEPABEHCTBA M CHUCTEMbl 110 YCIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIHN C UCTIOJIB30BAHUEM ariapara aiareopsol.

DyHKUMH U TPaPUKH

OnepupoBaTh TNOHATUAMM: TEpHOAMYECKass  (QYHKUHUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHbIllee 3HaueHuss GYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh WX IS
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU IpauKoM.

OnepupoBath MOHATUAMH: TpadUKU TOKA3ATEIbHOH, JorapupmMuiecko u
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCITIOJIB30BaTh JJIA PEIICHUS] YPABHEHHUI U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTHU TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJb30BaTh UX JJI PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUI.

Hcnonw3oBath rpadukd (QyHKIME Ui UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHASI QYHKIIUS;, TIPOU3BOIHAS (HYHKIINUHU;
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHON JIsl pEIICHUS
3a1ad.

HaxonuTh npon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIINH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JII HAXOXKJICHHUS HAWIYYIIEr0 PpELIEHUs B
MPUKJIAJAHBIX, B TOM YUCJIE COLMATbHO-9KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Has M  HHTErpaji; TMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.

Haxonute mepBooOpa3Hbie 3J€MEHTAPHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HotoTona—JIelOHuna.

PemaTte npukiagHbpie 3aJa4d, B TOM YHUCIE COLIMATIBHO-?PKOHOMHYECKOTO M
($u3MYECKOTO XapaKkTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MHokecTBa pallHOHAJIBHBIX U
1 €HCTBUTENBLHBIX uncen. ParmoHabHbIe 14 1 bubmmorexa [IOK
A -ral https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) @yukuuu U rpaguxu. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 bubnnoreka [JOK
HppaunroHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpuroHomerpuyeckue 22 1 brbmmorexa LTOK
P pud- 2P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeabHOCTH U MPOrPECCUN 5 brbmmorexa LTOK
A porp https://m.edso00.ru/1568aba3
5 [ToBTOpenue, 06061IeHNE, CUCTEMaTH3aus 1 1 bubmuoreka [JOK
3HAHUM https://m.edso0o.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4 0




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palliOHATBHBIM ITOKAa3aTEeJIEM.
1 [TokazarenpHas ynkmus. [TokazareapHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas ¢yHKITHS.
2 HOFapI/IiMquCKI/Ie q)yaBIfeHHa " 12 bubmmorexa LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuronomeTpuieckue GyHKIHH U UX
3 r paq)I/IKI/I T iFOHOMeTqueCIiHe 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubmuoreka [{OK
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 https://m.edsoo.ru/fL1cdafd
bu6nmorexa LIOK
° HHTerpan i ero npuMeHeHA d https://m.edsoo.ru/f11c4afd
bubnmorexa LIOK
i 12 1
6 CHCTeMEI ypaBHCHHlf https://m.edsoo.ru/f11c4afd
7 HarypansHble 1 1eNIbIe Yncia 6 bubmorexa I[JOK
P H https://m.edsoo.ru/f11c4afd
[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL bubnunorexa LIOK
8 - 12 2
3HaHUH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 96 6 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
MHO)€eCTBO, OIepauy Hajl
1 MHOKECTBaMH. J{narpamMmbl 1 bubmmorexa [JOK
. ' P https://m.eds00.ru/746d5dce
Oiinepa—Benna
Paumonanehbie uncna. OOBIKHOBEHHBIC
2 U JECATAYHBIE IPOOU, IPOLIEHTEI 1 bubnnorexa [IOK
pOOH, 1P ’ https://m.edso0.ru/be888093
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
ApudmeTrueckue ornepaium ¢
3 palMOHAIBHBIMU YUCIIAMU, 1 bubnnorexa [JOK
peoOpa30BaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHHI
[Ipumenenue apobeii 1 IPOIEHTOB IS
4 peuieHus: NpUKIagHbIX 33134 U3 1 bubnmnorexa [JOK
Pa3IMYHBIX OTpacieil 3HAaHUHU 1 https://m.edsoo.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue apobeii 1 IPOIEHTOB IS
5 peuieHust NpUKIaIHbIX 33/1a4 U3 1 bubmmoreka [JOK
Pa3JIMYHBIX OTpAcied 3HAHUM U https://m.eds00.ru/d99d8c74
peanbHOU KU3HU
JleficTBUTEIIbHBIE YHUCIIA.
6 PanmonaneHble 1 MppalMOHaIbHBIE 1 bubmuoreka [IOK
qyucia https://m.edsoo.ru/2f36a36f
7 Apudmernueckre onepaum ¢ 1 bubnuorexa [IOK

HGfICTBHTCJIBHBIMH qucjiaMu

https://m.edsoo.ru/a97a12d9




[TpuOnmxEHHbBIC BHIYMCICHUS, TIPaBUIIa

bub6nmoreka [IOK

8 OKPYIIICHHA, TP HKHHKafI oteHia https://m.edsoo.ru/cb723fbd
pe3ynbTata BRIYUCICHUN
9 ToxxmecTBa M TOXKIECTBEHHBIE bubnunoreka LIOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPAaBHEHUS buGnuorexa [IOK
p » 1OP yp https://m.edsoo.ru/11ac68be
11 HepaBseHcTBO, pelieHre HepaBeHCTBA Bubmiorexa OK
P P p https://m.edsoo.ru/50bdf26d
bubmuoreka [IOK
12 M
CTON MHTCpBAIOB https://m.edsoo.ru/775f5d99
Pemenue neasix u JpoOoHO-
13 AlMOHAIBLHBIX YPAaBHEHUN U Bubmiorexa OK
patt yp https://m.edsoo.ru/6ec7al07
HEPABCHCTB
KonTponbHas pabota mo teme
"MHOX€eCTBa pallMOHAJIBHBIX U
14 €lCTBUTEIBbHBIX YUCET bubnnorexa [JOK
A ’ https://m.eds00.ru/1914a389
PanmonansHble ypaBHEHUS U
HEpaBeHCTB"
OyHKIMSI, CIOCOOBI 3aJaHUS (PYHKITHH. bubnuoreka [JOK
15
Bzaumno obpaTHbIe QyHKIIUN https://m.edsoo.ru/226eeabf
I'paduk pynkunu. O61acTh
OTIpe/IeNICHUs] 1 MHOXECTBO 3HAYCHHIMA
16 (ysxim, Hym dyricm but6mmorexa [IOK
YHKIHH. FLy YHKIHH. https://m.edso0.ru/763e75ee
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
N n bubmuoreka [{OK
17 q
STHEIC 1 HEUETHEIC QyHKIHH https://m.edsoo.ru/ff4564ad
18 CteneHsb ¢ 1eNIbIM IToKa3aTeseM. bubnuorexa [JOK

CrannaptHas ¢popma 3arucu

https://m.edso0.ru/66446d3e




HeﬁCTBHTCHBHOFO qucjia

Hcnonp3oBanne moaxoasmeit Gopmbl
3amycH JICHCTBUTEIIBHBIX YHCEN IS

bubnunorexa LIOK

19
pelIeHus TPaKTUYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
MIPe/ICTaBICHUS] TAHHBIX
Crenennas KIUA C HATypaJbHBIM U
20 €JIbIM HOKiZ’I[{eJICM Eé CB};prCTBa u bubmorexa LIOK
B ' https://m.eds00.ru/3f25047
rpaduk
21 Apudmernuecknii KOpeHb bubnuoreka [IOK
HaTypaJIbHOM CTEIIECHU https://m.edso0o.ru/d82c36d4
99 Apudmerndeckuii KOpeHb bubnnorexa [JOK
HaTypaJIbHOM CTENEHU https://m.edsoo.ru/fe7fc4db
CBoiicTBa apu(hMETHUECKOTO KOPHS Bbu6mmoteka [JOK
23 .
HaTypaJbHON CTENEHU https://m.eds00.ru/d0f0b260
24 CaoiicTBa apuPMETHIECKOTO KOPHS bubnnorexa [JOK
HATYpaJbHOW CTENEHU https://m.eds00.ru/c3389865
o5 CoiicTBa apu(MeTHIECKOro KOpHS bubnnorexa [JOK
HaTypaJIbHOU CTEIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMeTUIECKUMU bubmmnoreka HOK
KOPHSIMU N—OMi CTENEHU https://m.edso0.ru/54b815c5
97 JleiicTBus ¢ apupMeTHIECKUMU bubmuoreka [IOK
KOpHSIMH N—OW CTEIEHU https://m.edsoo.ru/83105a0e
eicTBUSA C apuPMETHIECKUMHU
28 fo HSIMU n—og C(?;CHCHI/I buomrorexa LIOK
P https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apuMeTHIecKuMu bubmuoreka [IOK
KOpHSIMU N—OU CTEIIECHU https://m.edsoo.ru/each053c
30 JleiicTBus ¢ apuMeTUUECKIMHU bu6muoreka [IOK

KOpPHSIMU N—Oii CTENEHU

https://m.edsoo.ru/8a5ada51




31 Pemenue nppanuoHaabHbIX bubnmnoreka HOK
YPAaBHEHUN U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pewrenne nppamoHanbHbIX bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fea9
33 Pemenue nppannoHaibHbIX Bu6muotexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Pemenue nppanyoHaabHbIX bubnmnoreka HOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewrenue nppamoHanbHbIX bubmmoreka [JOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa U rpaduK KOpHSI N-O1 bubnnoreka [JOK
CTEIICHH https://m.edsoo.ru/eb0Occ5e3
37 CaoiicTBa 1 rpaduKk KOpHs N-oi bubnnorexa [JOK
CTEIIEHU https://m.eds00.ru/5f29b9b5
KonrtponbHas pabora no teme
38 "Apupmerrueckuit KopeHb N—oif bubmmnoreka HOK
creneHu. MppanroHanpHble ypaBHEHUs https://m.edsoo.ru/f13af630
U HEpaBeHCTBA"
39 CuHyc, KOCUHYC M TAHT€HC YUCIIOBOTO bubnuoreka [JOK
aprymeHrTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO bubmmoreka [JOK
apryMeHTa https://m.edsoo.ru/ec9f4d78
A
q | e e
pry https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U apKTaHT€HC bubmuoreka [IOK
YUCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpy>XKHOCTb,
P P Py but6mmoreka [IOK
43 OIIpeeIEHUE TPUTOHOMETPUUECKHUX

(yHKIMN 9MCIOBOTO apryMEHTa

https://m.edsoo.ru/6df195a0




Tpuronomerpuyeckasi OKpy>KHOCTb,

bub6nmoreka [IOK

44 onpe):[enueHHe TPUTOHOMETpHHCCRUX https://m.eds00.ru/6b61c578
(GYHKIMN 9UCIOBOTO apryMEeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
(hopMmyIibL https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE Bu6muotexa [JOK
46
hopmyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHbIE TPUTOHOMETPUYECKUE bubnnorexa [JOK
bopmyisl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKUE bubmmoreka [JOK
bopMyIibl https://m.edsoo.ru/12d1413c
49 [TpeobOpaszoBanue Bbu6moteka [JOK
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edso0o.ru/e248c5fc
[IpeoOpa3zoBanue bubmuoreka [IOK
50 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 ITpeoOpaszoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
59 [IpeoOpa3oBanue bubnmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0o.ru/76ce9958
ITpeoOpaszoBanue bubmuoteka [IOK
53 .
TPUTOHOMETPUUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
Pemenne TpuroHoMeTpuuecKux
54 aBHeHHﬁp P bubmmoreka [JOK
P https://m.edsoo.ru/6baefel9
55 PereHne TpUroHOMETpUYECKUX bu6muoreka [JOK
ypaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHomMeTpru4YECKUX bu6muoreka [IOK
YpaBHEHUU https://m.eds00.ru/65a0f2d0
57 Pemenue TpuroHoMeTpUYECKUX bubmmorexa [JOK

https://m.edso0.ru/0d8a770d




yYpaBHEHUH

Pemenue TpuroHoMeTpuuecKux Bu6mumotexa [JOK
58 . 1
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Pemenue TpuroHomeTpuyecKux 1 bubmuorexa [IOK
YpPaBHEHUU https://m.edsoo.ru/e6eec650
O6006mmenue mo remam "OCHOBHBIC
60 TPUTOHOMETPUYECCKHE (DOPMYJIBI 1 bubmorexa LOK
P P PMYIIHL- " https://m.edsoo.ru/ae44ac4c
TpuroHomeTpuyeckue ypaBHECHUS
KonTponbnas pabota mo teme
"dopMyIIbl TPUTOHOMETPHUU.
61 T I/Ill")OHyoMeTqueCKI/Ie ’ 1 bubmorexa HOK
P | P . https://m.edso0.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepouHas padboTa
HroroBas xoHTpoONBHAs paboTa / bubmmoreka [JOK
62 . 1
Bcepoccuiickas mpoBepouHas paboTa https://m.edso0.ru/188bbf6c
Apudmerrueckas U reoMeTpuyecKas
nporpeccuu. Mcnonb3oBanue bubmmnoreka HOK
63 1
MPOTPECCUU ISl PEIICHUS PEATbHBIX https://m.edso0.ru/d36669f8
3aJ1a4 MPUKJIAJHOTO XapaKTepa
beckoneuno yoObIBaroriast
reoMmerpuueckas nporpeccus. Cymma bubnuotexa [JOK
64 . 1
OECKOHEYHO YOBIBAIOIICH https://m.edsoo.ru/1cbf72bl
reOMETPHUUYECKON Mporpeccuu
but6mmorekxa [IOK
) 1
65 OpMYyJIa CTTOKHBIX TIPOLUEHTOB https://m.edsoo.ru/538fc437
O06001enue, cucTeMaTH3amus 3HAaHUH
66 3a Kypc ajareOpsl ¥ Hada 1 bubmorexa [JOK
https://m.edso00.ru/49f1b827
MareMaTthdeckoro ananusa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOI'PAMME




11 KIIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
ara nupposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 Crenens ¢ paluoHaIbHbIM 1 Bu6muotexa [JOK
IIOKa3aTeneM https://m.eds00.ru/a52939b3
bubnuoreka [{OK
2 Csoit 1
BorctBa cletet https://m.edso0.ru/ff601408
3 [IpeoOpa3oBanue BBIPAKEHHIA, 1 bubnuoreka [IOK
COZIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.edsoo.ru/3d87e248
4 [IpeobOpazoBaHue BBIpAXKEHUH, 1 bubnnorexa [JOK
COJIEpKAIUX PallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaxeHH, 1 bubmmoreka HOK
coJiepaKallMX palMOHAJIbHBIE CTEIIEHU https://m.edso0.ru/4064d354
6 [TokazarenbHble ypaBHEHUS U 1 bubmuoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIe ypaBHEHUS U 1 bubnnorexa [JOK
HEpPAaBEHCTBA https://m.edsoo.ru/3d408009
8 [TokazaTenbHbIE YypaBHEHUS U 1 bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
[TokazarenbHble ypaBHEHUS U bubmuoreka [JOK
9 1
HEpPAaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHbIE YpaBHEHUS U 1 bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
IToka3arennHas Ky, e€
11 CBOWCTBA U T aq)(ll)/I}I’(H ) 1 bubnnorexa LOK
P https://m.eds00.ru/85bc8132
12 KonrponsHas pabora o teme 1 1 bubnmorera LHOK

https://m.edso0.ru/58e8e212




"Crenens ¢ palmoHaJIbHbIM
nmoka3areneM. IlokazarenpHas
¢ynkus. [loka3aTenbHbIC YypaBHCHUS
1 HepaBeHcTBa"

bu6nmoreka IIOK
13 Jlorapudwm tmena https://m.edsoo.ru/3e3230d4
14 JlecATUYHBIE U HATypAJIbHbIE bubmunoreka [JOK
sorapupmMsbl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
coJiep Kaliux JorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BBIpAKEHHIA, Bbu6mmoreka [JOK
COJIeprKaIIuX Jorapudmel https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/fe189f2d
18 IIpeoOpa3oBaHue BBIpAKEHUI, bubmmnoreka HOK
CoJIep>KalIux Jorapudmol https://m.edsoo.ru/fadb8aa5
19 Jlorapudmudeckue ypaBHEHUS 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/3034724e
Jlorapudmuueckue ypaBHEHUs U bubmuoreka [IOK
20
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
Jlorapudmmuueckue ypaBHEHUS U bu6muoreka [JOK
21
HEpPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmuueckue ypaBHSHUS U bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudpmuueckas pyHkuus, eé bubmuorexa [IOK
CBOICTBa U rpaduk https://m.edsoo.ru/d68bbedd
24 Jlorapudmuueckas GpyHkuus, e€ bubnuoteka [JOK
CBOWCTBa U TpaduK https://m.eds00.ru/9d102051
o5 Tpuronomerpuyeckue GyHKINH, UX bubnmoreka [JOK

CBOICTBa U Tpaduku

https://m.edsoo.ru/beeff646




26 Tpuronomerpuueckue GyHKIIUU, UX bubnmnoreka HOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
Tpuronomerpuyeckue GyHKIUH, UX bubmmoreka [JOK

27 .

CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK

28 .

CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53

29 [Ipumepbl TPUTOHOMETPUUYECKUX bubnmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/5272b9al

30 [Ipumepsl TPUTOHOMETPHUECKUX Bbu6moteka [JOK
HEpPaBEHCTB https://m.edso0.ru/0c837397
[IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK

31
HEpPABEHCTB https://m.edsoo.ru/e6e1901f

32 [IpuMepbl TPUTOHOMETPUUECKUX bubnnorexa [JOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonrtponbHas pabora o Teme
"Jlorapudmuueckast pyHKIUS.

33 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpaBEHCTBA. TpUrOHOMETPUUECKUE https://m.eds00.ru/10130727
(GYHKIUHU U UX TpadUKU.

Tpuronomerpuyeckue HepaBeHCTBA"
bubnunorexa LIOK

34 Henpepeipitbie Qymkii https://m.eds00.ru/403bfb0d

35 MeTto MHTEPBAJIOB JUIsl PEIICHHUS bubmuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
Meroa UHTEPBAJIOB ISl pELIECHUS

36 e aBJZHCTB P AP but6mmorekxa [IOK

P https://m.edsoo.ru/Oadbcelb
but6mmoreka [IOK
7 IT
3 POH3BOAHAs yHKLHH https://m.edsoo.ru/0731ad3d
38 [TpousBoaHas GyHKIUU bubmmorexa [JOK

https://m.edso0.ru/723dd608




['eomerpuueckuii u Gpuznyeckuii bubnmnoreka HOK
39 .
CMBICJI ITIPOU3BOHOMN https://m.eds00.ru/6c8d36ff
40 I'eomeTrpuueckuit u puznyeckuit bubmmoreka [JOK
CMBICJI TPOU3BOJTHOM https://m.edsoo.ru/a413eca9
41 [Ipon3BoIHBIE AIEMEHTAPHBIX Bu6muotexa [JOK
byHKIUH https://m.edso00.ru/c7550e5f
42 [Ipoun3BogHbIE 2IEMEHTAPHBIX bubnmnoreka HOK
byHKIUH https://m.edsoo.ru/14ab3cdb
[Ipon3BoHast CyMMBI, IPOU3BENCHHS, bubmmoreka [JOK
43 .
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 [IpousBoHast CyMMBbI, IPOU3BEICHHS, bubnnoreka [JOK
9aCTHOTO (yHKITUI https://m.edso0o.ru/d598f201
45 [IpousBoaHas CyMMBbI, IPOU3BEICHUS, bubnnorexa [JOK
Y4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenre npou3BOIHON K
46 I/I(f)CJ'Ie OBaHI/IIOp(b K flf/i Ha brbmmorexa LTOK
! YHEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
47 UCCIIEIOBaHUIO (PYHKIIMM Ha bubmorexa LHOK
a YHEH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHON K
48 I/IfCJ'IG OBaHmop(b K flf/i Ha bubmorexa HOK
A YHEI https://m.edsoo.ru/0Ob411edd
MOHOTOHHOCTB Y DKCTPEMYMBI
[Ipumenenne npou3BOIHOM K
49 I/Ifcne OBaHmop(b K flf/i Ha bubmorexa HOK
8 YHKI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB Y DKCTPEMYMBI
Haxoxnenne HaubombIIero u
50 HAaMMEHBIIETO 3HaYeHUS (PYHKIUHU HA Bubmmorexa [IOK
YHKH https://m.edsoo.ru/fac78f05
OTpE3Ke
51 Haxoxnenne HauboIbIIero u bubmorexa [TOK

https://m.edsoo.ru/fb6a8acf




HAMMEHBIIETO 3HAYCHUST (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HauOOJIBIIErO U

52 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHM HA bubmmorexa [JOK
YHK https://m.edsoo.ru/cffcb7e5
OTpe3Ke
HaxosxieHre HanOOoIbIIIero 1
53 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmmorexa [JOK
YK https://m.eds00.ru/d9469916
OTpe3Ke
HaxosxieHre HanOOoIbIIIero 1
94 HauMEHBIIETO 3HauYeHus1 (PYHKIUU Ha bubmmorexa LIOK
yHER https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxosxnenne HanOoIbIIero u
95 HaUMEHBIIETO 3HauYeHus1 QyHKIUU Ha bubmmorexa LIOK
YHKI https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne nponu3BOIHOM IS
HaxO0’KJICHUS] HAMJTYYIIEro PEIICHUS B
56 m I/IKJ'IaH HBIX 32 atiaqx Jmp bubmorexa HOK
P g A A https://m.eds00.ru/13205d80
OTIpeIeNICHUs] CKOPOCTH Tpoliecca,
3aIaHHOTO (POPMYJION MU TpadhUKOM
KonTponbHas pabota mo teme
57 "I[IpousBoanas. [lpumenenue bubmorexa HOK
P 8 o P https://m.edsoo.ru/f8ed5f99
MIPOU3BOTHOM
58 IlepBooOpaznas. Tabmuma bu6muoreka [JOK
MepBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobpaznas. Tabnuna bubmuoreka [IOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b
HHuterpan, reoMeTpuYeCKUd U
60 (bmnqiacnﬁ CMLICIJ)I HHTErpana buomorexa LIOK
p https://m.eds00.ru/391272c9
61 WHTerpain, reoMeTpuYeCKuil U bubmuotexa [JOK

¢bu3nvecKkuil CMBICT HHTErpasia

https://m.edsoo0.ru/d359fb5f




HuTterpan, reomeTpuyeckuii u

bu6nmoreka [IOK

62
¢bu3nvecKkuil CMBICI HHTErpasia https://m.edsoo.ru/07eb464b
63 Brruncnenue unrerpana no ¢popmyiie bubmmoreka [JOK
Hprorona—Jleibauia https://m.edsoo.ru/b9b225c3
64 Brruncnenue uaTerpana mo gopmyiie bubmmoreka [JOK
Herorona—IJlelibauna https://m.edsoo.ru/b800deb4
65 Brruucnenue uaTerpana mo gopmyie bubmuorexa [JOK
Herorona—IJleibuuiia https://m.edsoo.ru/f5eed075
66 Brruncnenue unrerpana no ¢gopmye bubmmoreka [JOK
Herorona—JleitOaunna https://m.edsoo.ru/41da431a
67 CucTteMbl TUHEUHBIX YPaBHEHUI bubmmorexa [IOK
yp https://m.edsoo.ru/b648235a
68 CucTteMbl TMHEUHBIX YPaBHEHUI bubmmorexa [JOK
P https://m.edso0o.ru/5ab83864
Pemmennie npukiaaHbIX 3a1a4 ¢
69 MOMOIIBIO0 fHCTehfLI HHHegHHX bubmorexa LOK
o . https://m.edsoo.ru/a4d65ee5
ypaBHEHUN
Pemenue npukinaaHeix 3ama4 ¢
70 MTOMOIIBIO CUCTEMBI JINTHEHHBIX bubmorexa LOK
. https://m.edsoo.ru/aa5962el
ypaBHEHUN
CHcTeMBI U COBOKYITHOCTH TIEJIBIX,
71 paloHaIbHBIX, UPPALMOHAIBHBIX, bubnuorexa [IOK
MMOKa3aTENbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpPaBHEHU U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH IENTBIX,
79 paloHaIbHBIX, UPPALUOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JOrapu(pMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUI U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH IIENTBIX,
- " bubmuorexa [{OK
73 paIMoOHaIbHBIX, UPPALUOHABHBIX,

MOKa3aTeIbHbIX, JOrapu(pMUIECKUX

https://m.edsoo.ru/7ab8d17e




ypaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pauOHAJIbHBIX, UPPALIUOHAIIbHbIX,

bubnunorexa LIOK

74
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
yYpaBHEHHU U HEPABEHCTB
75 Hcnons3oBanue rpadukoB QyHKITUH bubnmoreka [JOK
JUISL pEIICHUs YPAaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnons3oBanue rpadukoB QyHKITUAH bubnnorexa [JOK
JUISL pEUIEHUS YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHneHnue ypaBHEHUH, CCTEM U
HEPaBEHCTB K PEIICHUIO
77 MaTeMaTUYeCKUX 3aJ1a4 1 3a7a4 U3 bubmorexa [JOK
If a https://m.edsoo.ru/ca878deb
pa3nuyHbIX 001acTeil HayKu U
peanbHOU KU3HU
KonTponbHas pabota mo teme
78 "UHTerpall u ero NpuMeHEHHS bubmorexa [JOK
P P . ) https://m.edso0.ru/471c735b
Cucremsbl ypaBHEHU
79 HatypanbHble u ensle yncia B bubmuoteka [IOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/3ceel327
80 HarypainbHble U nienble 4ucia B bubmmnoreka HOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/a35a131d
81 [Ipu3Haku JeIUMOCTH HEIBIX YHCET bubmorexa I[JOK
p a H https://m.edsoo.ru/51696a67
82 [Ipu3Haku JeIUMOCTH EIBIX YHCET bubmorexa I[JOK
p A t https://m.edsoo.ru/fab81c0e
83 [Ipu3HaKu JETUMOCTH LETBIX YHCENT bubmorexa HOK
p A . https://m.edsoo.ru/ef2c6e43
84 [ToBTOpenue, 060061IeHNE, bubnunoteka LIOK
cucTeMaTu3alnus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
85 [ToBTOpenue, 060061IeHNE, but6mmoreka [IOK

cUCTEeMaTu3alus 3HaHUM. Y paBHEHUS

https://m.edsoo.ru/247d2fe7




86 [ToBTOpeHue, o600IIEeHNE, 1 bubnmnoreka HOK
cUCTEeMaTU3alus 3HAHUW. Y paBHEHU https://m.edsoo.ru/e8b87729
87 [ToBTOpEeHue, 0600mIEH e, 1 bubnunorexa LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 06001eHNE, bubnunoreka LIOK
88 . 1
cucTeMaTu3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
[ToBTOpeHue, o600IIEHNE,
89 cucTeMaTu3alys 3HAHUI 1 bubmorexa LOK
. ' https://m.edso0o.ru/a86014el
HepasencrBa
[ToBTOpeHME, 0000MIICHNE,
90 CHCTEMAaTH3allHs 3HAHUI 1 bubmorexa LHOK
H ' https://m.edsoo.ru/5c45a60a
Hepagenctpa
[ToBTOpenue, 06001IEHNE,
91 cucreMaru3anus 3HaHuH. CHUCTEMBI 1 bubmorexa [IOK
. . ’ https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
92 [ToBTOpenue, o6o0IIEHNE, 1 bubmmoreka IIOK
cucremaTtusanus 3HaHuil. OyHKuumn https://m.edsoo.ru/d620c191
bubnmorexa LIOK
n 1
%3 TOTOBAs KOHTPOILHAT padoTa https://m.edso0.ru/513c9889
bu6mmoreka IIOK
94 4 0 1
Toroas KOHTpOJIbHas pabota https://m.edso0.ru/2276973
O06001enue, cucTeMaTH3aIus 3HaHUH
95 3a Kypc anreOpsl U Havda 1 bubnuotexa [JOK
MaTeMaTu4ueckoro anaiamsa 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O06001enue, cucTeMaTH3amus 3HaHUH
96 3a Kypc anreOpsl U Havda 1 bubmmoreka [JOK
MaremMaThdeckoro anammsa 10-11 https://m.edso0.ru/3330f7ef
KJ1acCOB
OBIIEE KOJIMYECTBO YACOB I10 96
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM MPOI'PAMMBI

10 KIIACC
Kona .
IIpoBepsieMble NpeIMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabrara
1 Yucia v BEIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PANMOHATIBLHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, IPOIICHTHI
12 Boimonasate  apudMernyeckue  omepanuud ¢ paldOHAIBHBIMH U
' JIeHCTBUTEIbHEIMH YHCIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OIIEHKY PE3yJIbTaTa BHIYUCICHHUI
OrnepupoBaTh MOHITHAMHU: CTENEHBb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 (dbopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalIbHOW CTEIEHU;
' WCIIOIb30BaTh MOAXOSIIYI0 (JOPMY 3alUCH JIEHCTBUTEIIBHBIX YHUCET IS
peuieHus: MpakTUYECKHUX 3a/1a4 U MPEICTABICHUS TaHHbBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOIO
15 yIJjia; WCIOJb30BaTh 3aliCh TMPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBatTh MOHIATHSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNbHOE, UPPaLMOHATILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BrimonHsaTe  mpeoOpazoBaHHs TPUTOHOMETPUUECKHX BBIPAKEHUH U
' peuaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrInonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIDQKCHUN W peniaTh OCHOBHBIC THUIBI II€JIbIX, PAIlMOHAIBHBIX W
HPPALMOHATIbHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JIsl PEIICHHS MaTeMaTUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TuIHbIX 00JacTel HAYKH M peaTbHOM KU3HU




MonenpoBaTh peajbHblE CUTyallUd Ha SI3bIKE alreOpbl, COCTABIATH

2.5 BBIpQ)KEHUS, YpAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOCHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allllapara aireopbl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QYHKUIHH,
3.1 o0lacTh OmpefeNeHus] MU MHOXECTBO 3HAueHUH (yHKIUHM, Trpaduk
(dbyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUH
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBathk rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaAPATUIHOMN
' (GyHKINH, CTENEHHON (PYHKIINH C IIeITbIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku GyHKIUN I8 HCCICIOBAaHUS TIPOIECCOB U
35 3aBUCHMOCTE MpU pElIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Havana matematuuyeckoro ananusa
i1 OnepupoBaTh TOHATUSAMU: TOCIEIOBATEILHOCTh, apudmMeTrnyeckas u
' reOMETPHYECKasl POTPECCHH
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaIOIIas TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOu
MIPOrpeccuu
4.3 3ajaBaTh NOCIEI0BATENBHOCTH PA3TUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA IOCIEIOBATEIIBHOCTER MW NPOTPECCUU IS
' peleHusI peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOXECTBO, OTIEPAIIMH HAJI MHOXKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  OINHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHUH, MPH pEIIeHWH 3afad M3 JAPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  MOHATHUSMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpOBePsIeMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATHUAMHU: HATypaJlbHOE, LEJIO€ YHCIIO; HCIOJIb30BAThH
11 MPU3HAKU JEJIUMOCTH LEJNbIX YHCEI, Pa3jIOKECHUE YHUCIa Ha IMPOCThIE
MHOXHTENH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh OHIATUEM: CTEIIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTb  MOHATUAMH: Jlorapu(M  4uCia, JIECATUYHBIE U
' HaTypaJbHbIE JOTapUPMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMmeHsITH CBOMCTBAa CTENEHU JMJi1 IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 ONEpUPOBATh MOHATUSAMM: IOKa3aTEJbHOE YpaBHEHHE U HEPAaBEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIUX JOorapuMbl;
2.2 OTIEPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHbBIE TUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN M HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CHUCT€Ma JIMHEHHBIX YpaBHEHUH u &
2.4 peIlIeHNe; UCTIONB30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHS
NPAaKTUYECKHX 3a/1a4
”E HaxonuTe  pemieHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' palMOHATBFHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIE CUTYallMH Ha S3BIKE alreOpbl, COCTaBIATH
26 BBIPQ)KEHUS, YPAaBHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3a/1a4H,
' UCCIIEIOBaTh IOCTPOEHHBIE MOJENM C HCIIOJB30BAaHHEM arrapara
anreOpbl
3 OynHkmn 1 rpadukm
OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, TMPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HavMeHbIlee 3HAYeHUsI (PYHKIIMM Ha MPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QyHKIUH, 331aHHOM rpagukom
3.2 OnepupoBaTh NOHATUSAMU: IpapHKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1




TPUTOHOMETPUYECKUX (DYHKIMM; H300paxaTb HMX Ha KOOPIMHATHOM

IJIOCKOCTH U UCIIOJIB30BATh Ul PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TIpaduKu JTHHEHHBIX

3.3 YPaBHEHUH M HCIIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUI
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCHMOCTEH U3 IPYTUX y4eOHBIX AUCIUILINH
4 Hauana MaTemMaTH4eckoro aHaamsa
OnepupoBaTh TOHSTUSMH: HENpEpbIBHAS  (YHKIUS, IPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH U (DU3UYECKHH CMBICIT
NPOU3BOIAHOMN /TSI peLIeHUs 3a1a4
42 HaxomuTe  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYHUCIATH
' IPOU3BOHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH
Hcronp30BaTh  NMPOW3BOJAHYIO U HCCIEAOBaHMSA (QYHKIMHA Ha
4.3 MOHOTOHHOCTH U 3KCTPEMYMBI, IPUMEHSATH PE3yIbTAThl UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
44 Hcronp30BaTh MPOU3BOJHYIO UL HAXOXKJICHUS HAWTYYILEro PELICHUs B
' NPUKJIAJHBIX, B TOM YHCJIE CONUATBHO-YKOHOMUYECKUX, 3a]auax
AE OnepupoBaTh TMOHATHAMHU: MEPBOOOpa3Has W WHTErpaji; IOHUMATH
' reoMeTpHUECKUil U (PU3NYECKUI CMBICI UHTErpaa
46 Haxonute nepBooOpa3zHble 3JE€MEHTApHBIX  (YHKUUH, BBIYUCIATDH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHble 3a1a4M, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKOTO

U (U3UYECKOro Xapakrepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHEeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 palMOHAIbHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
IpoOeit U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHOM KU3HU
JenictBuTenbHble  4yMcia.  PanMOHaJbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM 4duciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKKJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangaptHas (opma 3amucu JIeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JlelcTBus ¢ apudmeTnyecKuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyCc, KOCMHYC U TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Metop
' MHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvioHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpymeHeHre ypaBHEHHI U HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3aJlad U 3a7a4

U3 pas3JIMYHbIX obacreit HAaYKH U pCaHBHOﬁ JKHN3HH




DOyHKINUK U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHuid ¢yHkuuu. Hymm QyHxmoum.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IeJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEAEICHUE TPUTOHOMETPHUECKUX (DYyHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTndeckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHs IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIE10BATEIbHOCTH
Apudmernueckass U TeoMeTpHuecKas INporpeccud. beckoHeuHo yObIBaromias
45 reomerpuueckas mporpeccus. Cymma OecCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyna CIOXKHBIX TNpoOLEHTOB. lcnosnb30BaHue mnporpeccuu Jis
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJTHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammapaTta s OINMCaHUS peajbHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1ad U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBaA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynpie U HaTypaibHbIe JOrapupMbl
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIpaXKEHUN, COAEPIKAIINX JIOTAPU(MBI
25 [IpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIINX CTENEHH C PAI[MOHAIBHBIM

IIOKa3aTejiIeM




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 CucreMpl JHMHEHHBIX ypaBHeHUH. PemeHue mNpuKIanHBIX 3a7ad C  I[TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKUX 3a/1a4
' U 3aJa4 U3 pa3IMyuHbIX 001acTell HayKH U peajlbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuoguueckue ¢ynkunu. IIpoMeXKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMBbI (yHKIMU. HamGomnbiiee u HauMeHblllee 3HAUYECHUE
(GyHKINN Ha TPOMEXKYTKE
3.2 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u norapudmudeckas GyHKIMH, IX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpadukoB GyHKUMN 1711 pellieH s ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEJOBAHUS  HPOLIECCOB U
3.5 3aBUCHUMOCTEHM, KOTOpbIE BO3HUKAIOT IpPHU PELIEHUU 3aJad W3 JIPYTHX YdeOHBIX
IIPEIMETOB U PeaIbHOMN KU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBonHas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 IIponsBosaHble 31aeMeHTapHBIX (QyHKIUE. DopMynabl HAXOXKAEHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeHeHMe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.4 skcTpeMyMbl. Haxoxnenne HanOOJNbIIEro U HaUMEHbIIEro 3HaueHUs (QYHKIUU Ha
OTpe3Ke
IIpuMeHeHne NPOU3BOAHON [UIsl HAXOXKIEHUS HAWTYYILEro pelieHus B MPUKIaIHbIX
4.5 3aja4yax, JJIs ONpefesieHuss CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX
17 WuTterpan, ero reomeTpuueckuil u pusnyueckuii cMpici. Boruncnenue nHTerpaia mno

dbopmyne HetoTona — JleiitOauia




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa
NPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M ONEPUPOBATH TMOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEP)KJECHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIIOJIb30BaTh METOJ] MaTeMaTU4YeCKOW WHAYKIIUU;
IIPOBOAMTH  JIOKA3aTEJIbHbIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OIICHUBATh  JIOTUYECKYIO  MPABUWIBHOCTH  PACCYXKIEHUH; yMEHUE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapar JJi ONUCAHMS PEATTbHBIX MPOIECCOB U SABJICHHUHN U MPU PEIICHUH
3aJa4, B TOM UYHCIE€ M3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIEpUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHKCHIBaTh rpadbl pa3InYHBIMU

croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYNI0, PAlHOHAJIBHOE YHUCIIO,
UPPALMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa mnpu pemeHnu 3agad; 3HaKOMCTBO €
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITNIOJHATh BBIYMCICHUE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUN €O
CTENeHs MU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX
BBIPQXXEHHI; YyMEHHE OIEepUPOBATH IMOHATUSMHU: IOCIENOBATEIbLHOCTD,
apudmMeTHuecKas nporpeccus, reoMeTpHyIecKast nporpeccus,

OecKOHEYHO yObIBarollass TIeoOMeTpUYecKass [MpOorpeccusi; yMEeHUue




3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJE C TOMOILBIO PEKYPPEHTHBIX
dbopMya; yMEHHE ONEPHPOBATH TMOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTyYMEHT KOMILIEKCHOTO
gyucia, ¢opMa 3aluMCH  KOMIUIGKCHBIX 4ucell  (TeoMeTphudecKas,
TPUTOHOMETpHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JECUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSIMU: MaTpuma 2x2 u  3X3, omnpeneaureslb  MaTpHLbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMenue OIICpHUPOBATH IMOHATHUAMU. PALUMOHAIBHBIC, HPPAHOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPHUYCCKUEC
YpaBHCHHUA W  HCPABCHCTBA, HX CHCTCMbI, YMCHHC OICPpHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CUCTEM; YMCHHUC pPCIIATb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C IIApaMCTPOM; IPHUMCHITH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJlad ¥ 3aaa4 U3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, 4YETHOCTh (YHKIMH,
NEPUOIMIHOCTh (DYHKIIMH, OTPAaHMYCHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUEHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLMY, IepBast U BTOpasi NPOU3BOJIHAS (YHKIMU, TE€OMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUMCISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YacTHOIO U
KOMIIO3ULIMN (YHKLUH, HaXOIUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHHWE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJB30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJINW3a; NPUMEHATh NPOU3BOAHYIO U HAXOXKACHUS HAWIy4dlIEro
pellleHuss B MPUKIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKUX H
¢u3nueckrx 3aaayax; HaXOAUTh TUIOIMIAIN U 00bEMBI (PUTYP C TTOMOIIBIO
MHTETpasa; NPUBOAUTH NPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C

NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUH




YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHas
byHKIMS, KOMIO3unus (QYHKIHHA, JUHEHHas (QyHKIHS, KBaJpaTHdHAs
byHKLuS, paroHaibHast byHKLu, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYecKkne (QyHKIUMM, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHkunu, TOKa3aTreiabHas W Jorapudmudeckas QYHKUUH; yMEHHUE
CTPOUTH TIpaUKH H3YyYCHHBIX (DYHKUIUH, BBINOIHATH MpeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU JJIS U3yUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 APYTUX Y4YEeOHBIX NMPEIMETOB M
3a7a4 U3 peabHON JKU3HU; BBIpAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M Tpapuku GYHKIOMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHUIO 3aJa4H, MCCIENOBATh IIOJIyYEHHOE PEIICHHE U
OLICHUBATh MPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBlE CUTYallMH Ha S3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBIH pe3yabTar

VYMeHue onepupoBaTh MOHATUSAMU: CpellHee apudmMeTHueckoe, MeuaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJIeKaTb,
MHTEPIPETUPOBaTh MH(OPMAIMIO, NPEACTABIECHHYIO B TaliuIax, Ha
JqyarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIEHUH; MIPEACTABIATh HH(OPMALIHIO C TOMOIIbIO TAOJIUI U IUarpaMM;
UCCIIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpapuuecKu
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanud U JIMHEMHOM perpeccuun

YMeHue onepupoBaTh MOHATHSAMH: CIYYalHBIM ONBIT U CllydalHOeE
COOBITHE, BEPOATHOCTb CIYyYalHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOIB30BaHUEM TpadUUECKUX METOJOB; MPUMEHATH

(bopMyIbl CIIOKEHHUS M YMHOXKEHHUS BEPOSTHOCTEH, (QopMyiy IMOIHON
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BEPOSATHOCTH, popmyny bepHymnnu, komOuHaTopHbIe (akThl U (POPMYIIBI;
OLICHMBATh BEPOSTHOCTH PEATHHBIX COOBITHI; yMEHHE OIEpPHPOBATH
NOHATUSAMM: CIIydyaiiHas BEJWYHMHA, paclpeleieHue BEpOsSTHOCTEH,
MaTeMaTU4ecKoe OXHJAHHWE, IUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHUE
CIlyualiHOW BENMYUHBI, (QYHKIMHM paCIpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, TII0OKa3aTE€IbHOTO W HOPMAJIBHOTO paclpe/eeHnH;
YMEHHE UCIIONb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeeNeHUH IS
pelIeHus 3ajad; 3HAaKOMCTBO C MOHSATHSAMHU: 3aKOH OOJNBIIMX YHCEl,
METOABI BBHIOOPOUYHBIX HCCIEAOBAHUH; YMEHHE MPHBOJUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIMX YWCET B NPHPOAHBIX U OOLIECTBEHHBIX
SBJICHUSAX; YMEHUE ONIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPEeCTaHOBKa,
YHCJIO COYETAHWH, YHUCIO MEepecTaHOBOK; OnHOM HproToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUS IS PEILICHHS 3a/1a4;
OLICHMBATh  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJl, CKPEIIMBAKOUIUECS IPSMBIE,
NapaJUIeJIbHOCTh U NEPHCHAMKYJIAPHOCTh MPAMBIX U IUIOCKOCTEH, YroJl
MEXIYy INPSMBIMH, YrOJI MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3ydeHHbIE (DAKTBI M TEOpeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YUn

YMeHue onepupoBaTh NOHATUSAMM: IIOWAAbL (QUIYpbl, 00bEM (QUrypHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHME MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, MNpu3Ma, OUpaMuga, (urypa U HOBEPXHOCTh
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, Iiomaas cdepsl, MIounanb
MOBEPXHOCTU MNUPAMUJBI, MPHU3MBIL, KOHYyca, IWIMHIApA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LUIMHIpPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUS KOHyca M ILWIMHIPA,
napajjieNibHble OCH WM OCHOBAaHMIO, CEUEHHME Ilapa, IJIOCKOCTb,
Kacatomasicss cepsl, IMIMHIPA, KOHYCa; yYMEHHE CTPOUTH CeueHHE
MHOTOTpaHHHKa, NU300pakaTb MHOTOIPAaHHUKH, PUTYpbl U MOBEPXHOCTU

BpalCHUsA, UX CCYCHHS, B TOM YHCJIC C IOMOLIBIO 3JICKTPOHHBIX CPCACTB;




yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (PUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEesIeHNs N3y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue OnepupoBaTh TOHSATHSIMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuIeIbHbIA TIEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOM00MSA, TOMOO0HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIC U TOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTECKTYpe; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHS
IpH PEIICHWH 3a7a4; HaXOJUTh T€OMETPUYECKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIMIAAb, OOBEM) MPU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3y4YeHHBbIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MbI, KOHYCA, HWIMHAPA, TUIOMAAb CHEpBI;
00BEM KyDOa, MPSIMOYTOJBHOTO MapaiiesienuIea, MUPaMUIbl, MPU3MBI,
IWINHIPA, KOHYCa, IIapa; YMEHHUE HAXOIUTh OTHOIICHHE OOBEMOB

10JI00HBIX QUryp

VYmenune OINCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTCMAa KOOPAUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3jOKEHUE BEKTopa 1o Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BaATh BCKTOpHBIi/JI n KOOp)IPIHaTHBIﬁ METO/
JUIA pEIIeHWs TEOMETPUYECKMX 3ajJad W 3ajad JAPYruX Y4eOHBIX

IIPEAMETOB

VYMeHue BbIOMpaTh NOAXOASIIMM MeTOJN Ui pelIeHHus 3aJlauu;
IIOHUMAHNE 3HAYMMOCTH MAaTeMaTUKH B W3YYEHUU INPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBJIEHUH; YMEHHME paclo3HaBaThb
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTEeMaTU4YeCKON HayKn




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panuonanbnple unciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJdbHOH creneHH. JeHCTBHUs ¢ apupMeTHIeCKUMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTenpHble 4yncia. ApupMeTHYECKHEe ONepauu ¢ JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA M OIICHKA
pe3ysbTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Henble 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpenennuTenb MaTpHUIlbl
3 OyHKIMH U TpaduKu




OyHKU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢yukunu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' Makcumymbl 1 MHHUMYMBI ¢GyHKkuud. Hambonblnee W HauMeHbllee 3HAYCHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IedbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CLIOCOOBI 3a4aHHUs OCIEA0BAaTEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTunyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOOoNbIIero ¥ HaUMEHBIIET0 3HA4YeHUs (PYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy Haji MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* MaTteMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
Anrebpa 1 Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinuoHepHOE 00I1IECTBO
«3narenbctBo «IIpocBerieHue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Odwunmaneueii caiit EI'D http://www.ege.edu.ru/
Martepuanst EI'D u THA http://www.fipi.ru/

SKnacc. [TonnodyukunonaabHas mudposas cucrema https://www.yaklass.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://mathege.ru oTKpbITHII OaHK 3aJaHUH 10 MaTEMaTHKE

bu6nmoreka LIOK https://m.edsoo.ru/
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