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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTo Kypca «Anredpa u Hauaisa MaTeMaTHUYECKOTO
aHanu3ay 0a3oBoro ypoBHs aia oOydaronmuxcs 10 —11 kiaccoB paspaborana Ha
ocHOBe DeniepalIbHOTO TOCYIapCTBEHHOI'O 00pa30BaTEIbHOIO CTAHAApTa CPETHETO
oOumiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPENBABIAEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAJAHULMA POCCHIICKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIFOUYEBBIMHU
KOMIETCHIIUSIMH, COCTABJISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHUS JTMYHOCTU O0YHAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTUYECKOTO aHaIW3a» SBJISIETCS OJAHUM U3
HaubOosee 3HAUYMMBIX B MpOrpaMMe CTaplield MIKOJIbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIBbHYIO 0a3y Il HM3Y4YEHHS BCEX
€CTECTBEHHO-HAY4YHbIX KYpPCOB, a C JIpyrol CTOPOHBI, (POPMHUPYET JIOTUUECKOE U
abCTpaKTHOE MBIILJICHUE YyYaluXcsl Ha YpPOBHE, HEOOXOAMMOM JUJIi OCBOCHHS
KypcoB HWH(OpPMAaTHKH, OOIECTBO3HAHMUS, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOI'O Kypca y4alllMecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMyJIHpYyeT CBOU TOCTHKEHUSI B MaTeMaTH4eCKol opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajau3a 3aKiaJIbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OUOJIOTHH, TMOHUMaHUSA
OCHOBHBIX TEHJICHIIMA SKOHOMUKH M OOIIECTBEHHOW MKW3HH, IO3BOJSAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >XKU3HHU. B TOXKe Bpemsi OBIaJECHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaTE€MaTUYECKUMH KOHCTPYKLUHSIMHU
pa3BUBaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEP>KJICHHUS, UCTIOIb30BaTh 0000IEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMUPYET KpEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B xo/1e u3yueHus
anreOppl M Hayajl MaTeMaTHYEeCKOro aHalu3a B CTapllied IIKoJe ydalluecs
MOJIyYalOT HOBBIA ONBIT PEMIEHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
IIOCTPOCHUSI MAaTeMaTHYECKHX MOJEJIEN pPEaNbHBIX CUTYallM M WHTEPIpETaluu
IIOJIyYCHHBIX  PELICHWM, 3HAKOMATCA C  [pUMEpaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH B MPUPOAEC, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

Kypc obOnagaer 3HAYMTENbHBIM BOCHUTATENbHBIM MOTEHIHMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbI maTepuan, CroCOOCTBYIOMIMA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK U dYepe3 crneuuuky ydeOHOHl AesaTenbHOCTH,



TpeOyrole CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOIOJKUTEIBHON
KOHIICHTPAI[MU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYUYCHHBIN pe3yJIbTar.

B ocHoBe Meromuku oOydeHuss aireOpe M HavajlaM MaTeMaTH4YeCKOTro
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOTO aHAJIU3a» BKIIOYAET
CIIEAYIOIINE COACPKATEIBHO-METOANYECKUE JUHUN: «Yucna W BBIYUCICHUD,
«DyHkuuu  u - rpadpuku», «YpaBHEHMS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHamusa», «MHoOXkecTBa W JIOTMKa». DBce OCHOBHBbIE
COJIEPKATEIbHO-METOJUYECKUE JIMHUM H3Y4YalOTCAd Ha MPOTSKEHUHM JIBYX JIET
OoOy4eHHs B CTaplllel IIKOJIe, €CTECTBEHHO JOTMOIHSS APYT APyra U MOCTEIEHHO
HACHIAsCh HOBBIMHM TeMaMud ©  pazfaenaMu. JlaHHBIA Kypc  sBISIETCS
WUHTErPaTUBHBIM, TOCKOJBKY OOBEOUHSET B ce0e COJAEp)KaHHE HECKOJIbKHX
MaTEeMaTUYECKUX JUCIUIUINH: alreopa, TPUTOHOMETPHSI, MAaTeMaTHUYECKUN aHAJIH3,
Teopust MHOXKecTB U Jp. [lo Mepe Toro kak ydaimiuecs oBjIaaeBaloT BcE Ooliee
HIMPOKUM MATEMATHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (popmMupyercs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJENb pEeaJbHOU
CUTyallu¥, TPUMEHSTh 3HAHUA, TOJYy4YCHHBIE B Kypce «AnreOpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, NIl PEUICHUsI CaMOCTOSTENbHO CHOPMYITUPOBAHHON
MaTeMaTU4YeCKOW 3a7auu, a 3aTEM UHTEPIPETUPOBATH NOJIYUYEHHBIN PE3YJIbTAaT.

ConepxxaTenbHO-MeTOAMYECKasA JTUHUSA «YUuciaa U BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHHE HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmield mkoje oco00e BHUMAaHHE YAETSCTCS
(GOpMHUPOBAHUIO TPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIMIMX B CeOs
UCIIOJIb30BAHUE PA3JIMYHBIX (POpPM 3alMCU JICUCTBUTEIIBHOTO YHCIA, YMEHHUE
pallMOHAJILHO BBITMOJHATH JEHUCTBUS C HUMHM, JeiaTh MPUKUIKY, OICHUBATH
pesynpraT. OOywarommecs TMOIY4YalOT HAaBBIKA NPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCAHHBIMH B CTaHJIApTHOM (opme,
MCIIOJIb30BaHUsl MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUIA.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSKEHUH BCETO
oOydeHHs] B CTaplied IIKOJIe, IOCKOJIbKY B KaXJOM pas3Jene MporpaMMbl
PEeTyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ahad. OOyuaromuecs OBIaJeBalOT
pPa3IUYHBIMU METOJAMHU PELICHUSI UENbIX, PalHOHAIBHBIX, HUPPALUOHAILHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX cucteM. [loiryyeHHbIe yMEHUs UCTIOJIb3YIOTCS IIPU UCCIEA0BAHUN
(GyHKLIMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/ad W 3a7ad Ha
HAaXOXXJICHUE HAMOONbIIMX ¥ HAUMEHbIIUX 3HaueHud ¢QyHkuuu. JlanHas
collep)KaTelibHasl JIMHHWS BKJIIOYaeT B ce0s Takxke (QopMuUpoBaHHE yMEHUU
BBITIOJIHATDh pacy€Thl Mo ¢opmysaMm, MpeoOpa3oBaHUsl UEIbIX, PAMOHAIBHBIX,
UPpAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKKe BBIPAKEHUH,



COJIep)KalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHuio aiaredpandyecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWINEE  Pa3BUTHUE  AJNTOPUTMHYECKOIO U
aO0CTPAaKTHOTO MBIIIJICHUST Yy4aruxcs, (GOPMHUPYIOTCS HABBIKA JIE€TyKTUBHBIX
paccyxJieHuil,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPeJCTaBICHUA
3aKOHOMEpPHOCTEN W 3aBUCHMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. Anre0Opa
npearaet d(PQGEeKTUBHbIE HHCTPYMEHTHI JUJISI PEIICHHS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HArJsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKHU.

CopepxarenbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKW» TECHO
NEepEIvIeTaeTCsa C APYrUMHU JIMHUSAMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T
MOCJIEA0BATENBHOCTh W3Y4YCHUS Marepuaa. N3yuenne CTEIEHHOU,
MOKa3aTeNbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU IJIs pelieHus 3a7a4 U3 APYTHX YUeOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBS3aHO KAaK C MATEMATHYECKHUM AHAIM30M,
Tak U C PEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OOJsblIOE BHUMaHHE
yaensercs (OPMUPOBAHMIO YMEHHUS BBIPaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXIY
pa3sTUYHBIMU BEIWYMHAMH, KCCIICIOBAaTh TMOJyYCHHbIE (QYHKIIUUA, CTPOUTH HX
rpaduku. Marepuan 3Tol cofep:KaTeNbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paziuuHol dopme: aHATUTHYECKOM, rpaduyeckoi u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000NICHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxarenbHas nuHusi «Hadaa mMareMaTM4ecKOro aHaiu3ay IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYyr KaKk MaTeéMaTUYECKHMX, TaK U MPUKIAJAHBIX 3a]ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIISETCA BO3MOKHOCTh UCCIENI0BATh U
cTpouTh Tpaduku QYHKIUH, ONpenensITh WX HAUOOJBIINE W HAUMEHBIITHE
3HAUEHUA, BBIYUCIATH MUIOMAnu (Quryp u o0bEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOpeHHusl TporeccoB. JlaHHas coaep:kaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTYallUid,
HAXOXKJEHUSl HAWJIy4YlIero pElIeHHs B MPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-
DKOHOMHYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOI0 AHAIN3a
COCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOTO M KPEaTUBHOTO
MBIIIJIEHUs, (OPMUPOBAHUIO YMEHHMA pACIIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHMKE U HCKyccTBe. OOyuarommecss y3HAOT O
BBIIAIONINXCSI pe3yjbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

ConepxxaTenbHO-MeTOANYECKas JTUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTAM TEOPUU  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbIE
IIPEACTABICHUS NPOHU3BIBAIOT BECh KypPC WIKOJBHOM MATEMATUKH W IPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONMN BCE pa3/ieibl MATEMATHKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HblE MAaTEMATHYECKHUE NHUCLUIUIMHBI B €IMHOE
nenoe. [IooToMy BaXHO AaTh BO3MOKHOCTH IIKOJBHUKY ITOHUMATh TEOPETUKO-
MHO>XECTBEHHBIN fA3BIK COBPEMEHHOM MAaTEMAaTUKA M MCIOJIb30BaTh €ro Ui
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hadaja MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbI MAaT€MaTHU4YEeCKOI0 MOJEIHUPOBAHUs, KOTOpbIE IPU3BAHBI
c(opMUPOBaTH HABBIKW MMOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYAIlNi, UCCIeI0BAHUS
TUX MOJeJied C MOMOUIbIO ammapara ajareOpbl ¥ MaTeMaTHYEeCKOro aHallu3a U
UHTEPIIPETALHUU TOIYUYECHHBIX PE3yJIbTAaTOB. Takue 3aJaHus BIUIETCHBI B KaKIbIU
U3 Pa3sfenoB IpOrpaMMbl, IOCKOJIBKY BECh MaTEpUaAll Kypca IUPOKO UCIIOJIB3YETCs
JUISL pEelIeHus NPUKIaAHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKUX 3a7a4
ydaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJIB30BaTh AHAIOTHIO, 0000LIATh W KOHKPETU3HPOBAThH
npobnemy. [lesrenpbHOCT MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIIATHBIX
3aJja4 OpraHMU3yeTCs B MPOLECCE M3YYEHHs BCEX TeM Kypca «Anredpa u Havaia
MaTEeMaTH4YECKOr0 AaHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM mulaHe Ha M3ydeHHE Kypca anreOpbl W Havyal MaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Hejemo B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenust — 170 dacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JECATUYHBIC NPOOU, MPOIICHTHI,
OecKOHEUHbIE  mepuoAudeckue  npobu. ApudpMeThdyeckue  omepanud ¢
palMoOHAIBHBIMU YHCIIAMU, TPE0OpPa30BAHMS YUCIOBBIX BbIpakeHui. [Ipumenenue
JpoOeil U MPOLEHTOB ISl PEUICHUs MPUKIAIHBIX 3a/1ad U3 Pa3IudYHBbIX OTpacien
3HAHUU U PEATbHOU KU3HMU.

JlelictBurenbHble 4ucia. PanuoHanbHblE W UPpAlMOHAIBHBIE 4YHCIA.
Apudmernueckre ornepanud ¢ JEeHCTBUTENbHBIMU 4YHuciaaMmu. [IpubnmkEéHHbIe
BBIUMCIICHUS, NIPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BHIYMCICHUM.

Cremmenp ¢ menbiM  mokaszareneM. CranmaptHas (Gopma  3ammcu
NEeNUCTBUTENbHOTO uucna. Mcmonp3oBanue moaxonsmield  (GOpMbl  3alucu
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a1a4 U MPEICTABICHHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypabHOW  crtemeHu.  JleWcTBUS  C
apupMEeTUUYECKUMH KOPHSIMU HATYpPaIbHON CTEIICHH.

CuHyC, KOCHHYC M TAHT'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
ApKTaHT'€HC YMCIIOBOTO apryMEeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxaecTBa U TOXKJAECTBEHHbIE MPEOOPa30BaAHMS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

VYpaBHeHHEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton MHTEPBAIIOB.

Pemenue nensix v 1poOHO-palIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Peenue nppaniioHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEMAaTHUYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U pealbHOU KU3HH.

DYyHKIUU U TPAPUKHU

@OyuKIusA, crnocoObl 3amaHus (yHkuu. [paduk  Gysknuu. B3aumuo
oOpaTHbIe (DYHKITHH.

OO6unacTh ompenieNeHuss U MHOKECTBO 3HaueHud (yukuuu. Hynu QyHkiuu.
[TpomesxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CremnenHast (GyHKIHS ¢ HATYypaJbHBIM U IIEJIBIM TOKa3ateneM. E€ croiicTBa u
rpaduk. CBolicTBa u rpauK KOPHS n-OW CTEIEHHU.



TpuroHoMerpuueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI 4UCIOBOTO apryMeHTa.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MOCJIEI0BATENBLHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIBHOCTH.

Apudmernueckas 1 TeoMeTpruUecKas mporpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKOon
nporpeccnn. PopMyna CIOXKHBIX NPOLEHTOB. Mcnons3oBanue mporpeccun s
pelIeHus peajJbHbIX 3a/1a4 IPUKIIAIHOTO XapakTepa.

MHoskecTBa M JIOTHKA

MHO)eCTBO, omnepanuyd HajJ MHOXXecTBaMu. Jlumarpammsl Jiliepa—BeHnHa.
[IppuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi ONMCAaHMs pPealbHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u nensle yucia. [IpuzHaku 1eMMOCTH LENbIX YHACEIL.

CrteneHb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapugm yncna. JlecaTuuHbIE U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COAEPIKAITUX JTOTapU(MBI.

[TpeoOpazoBanue BBIpAXKEHUN, COAEPIKAIIUX CTEHNEHH C palloOHaIbHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypPaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrtembl TMHENHBIX ypaBHEHMU. PellleHne npuKIaIHbIX 33/1a4 C IOMOIIbIO
CUCTEMBI JTUHEHUHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM UM  HEPaBEHCTB K  PELICHHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 Pa3Iu4HbIX 00JIacTel HayKM M pPealbHOM
KU3HHU.

DYyHKIUU U TPaPUKHU

®yukuusa. Ilepuogmueckue  pyHkumu. I[IpoMexyTkKM  MOHOTOHHOCTH
¢byHkuuu. MakcuMymbl 1 MUHUMYMBbl (QyHKUMU. HaunOoinbllee W HauMeHblIee
3Ha4YeHHe (PyHKINUU HA IPOMEKYTKE.

Tpuronomerpuueckue QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

[ToxazatenbHas u norapudmMuyeckas GyHKIIUU, UX CBOWCTBA U TPapUKH.



Hcnonb3zoBanue rpa@ukoB QyHKUUN ISl PEIICHUsS] YPABHEHUM U JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT TMPHU PELICHUU 3a]ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOU KU3HU.

Hayana MaTeMaTH4YeCKOro aHajaImu3a

HenpepoiBHble GyHKIIMH. METO UHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[TpousBognass  ¢ynkuuu. ['eomeTpudeckuii. W (U3HUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJ€MEHTApHBIX  QYHKUUMNA.  DOpMynbl  HAXOXKACHUS
MPOU3BOJAHON CyMMBI, IPOU3BEICHUS U YACTHOTO (PYyHKIUH.

[TpumeHeHre MPOM3BOIHON K MCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOoJbIIero 1 HAaMMEHbILIETO 3HaUeHUsl PYHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llIEr0 pELICHUS B
NPUKIAIHBIX 3aJa4yax, [ ONPEACIICHUs CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyoit unu rpaduKoMm.

[TepBoo6pa3zHas. Tabnuia mepBooOpa3HBIX.

Wurerpan, ero reoMeTpudyeckuid u (u3mdeckuid cmbicia. Bwraucienue
uHTerpana no gpopmyne Hetorona—JleriOuuiia.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoeHne yueOHOro mpeamera «MaremaTukay JOJDKHO oOecTeunBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl CICAYIOIINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yTCS:

I'paxkpaHCcKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
mporeayp TpaxiaaHCKoro ooOmecTBa (BbIOOPHI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

[TatproTyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTHYHOCTH, YBAKCHUS K
MPONLIOMY U HACTOAIIEMY POCCUMCKOM MAaTE€MaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTUUYECKOU IIKOJIBI,
K WCHOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKaxX, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/Ja;
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IIOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHuecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, peLIeHuH, paccyXICHUN;
BOCHPUMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM PAa3JINYHbIX BUAOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:!

cOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OTZIbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATUIX CIIOPTUBHO-030POBUTEIBHOM
JeSITEIbHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAy, OCO3HAHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
paznuuHbiM  chepaM  TPOPECCHOHATBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oyaymiein mnpodeccuu W peann30BBIBaTh COOCTBCHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHUIO U
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHW JKM3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 3aJ1a4 MaTEMaTHICCKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYypbl, MMOHUMAaHUEM BIUSHUS
COLIMATHHO-IPKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIMAIBHOM
Cpelmbl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa SKOJOTHUYECKHX IpoOseM;
OpHEHTalMell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWM JJIs penieHus 3aaad B
00JIaCTH  OKpY’Karomell cpejpl, IUTAHHUPOBAHUS TMOCTYNKOB ¥ OIEHKH UX
BO3MOJKHBIX MTOCIIEACTBHH JIJIsl OKPYIKAIOIIEH CPEeIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIICCTBEHHOM MPaKTUKH, MOHUMaHUEM
MaTeMaTHYECKON HayKH Kak cQepbl YeJOBEUECKOH AesITeTbHOCTH, DTamloB ¢
pa3BUTHS W 3HAYUMOCTH [UJISi DPA3BUTHUS I[MBWIM3AIMU; OBJIAJACHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpEJICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYI0 M HCCICIOBATCIBCKYIO ACSITCIBHOCTD
WHUBUTyJIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJIbTaThl OCBOSHUSI MPOrpaMMbl yU4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
oelicmseus MU, YHUBEPCANbHbIMU PecYIAMUBHbIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oelicmesus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYeCcco8 obyuarowuxcsa (oceoeHue
Memo008  NO3HAHUA — OKpydcanweco  Mupda,  NpuMeHeHue  JIO2UYeCKUX,
ucciedo8amenbCcKux onepayuii, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBbie 1ornueckue JerUCTBUS:

e BBIABIIATHh U XapaKTEpHU30BaTh CYIICCTBEHHBIC NMPHU3HAKKM MAaTEMaTHUCCKUX
00BEKTOB, TIOHATHM, OTHOIICHHM MEXTy MOHATHUAMH; (HOPMYIUPOBATH
OTpEeNeNiCHUs]  MOHSTUH; yCTaHABIMUBATh CYIIECTBEHHBIH  IPU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUHU
MPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUpOBaTh MW  MNPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeYrs B (DaKTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHIX,
mpeaiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

JIeNaTh BBIBOJABI C WCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHHH 110 aHATIOTHH;
IPOBOIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKJICHHUH (TIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pelIeHus: y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BBIOMpaTh HaWboIee MOAXOAAINMN ¢ Y4ETOM
CaMOCTOSATEITLHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKUe IEUCTBUA:

MCTIOJh30BaTh BOIIPOCHI KaK HMCCIIEIOBATEIbCKUI MHCTPYMEHT ITO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUUE, MpolIemy,
yCTaHABIWBaTh HMCKOMOE MW  JlaHHOe, (OpPMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSTEILHO CIUTAHUPOBAHHBIN IKCTIEPUMEHT,
UCCJIC/IOBAHNE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTro
O00BEKTa, SIBJICHUS, TIPOIECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, TPOIECCAMU;

CaMOCTOATEILHO (POPMYTHPOBATH 000OIICHUS U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIO/ICHUS, WUCCIEOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAKKE BBIJIBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmei:

BBISIBJIAITH AePUINTH MHPOPMAIUH, NAHHBIX, HEOOXOAUMBIX AJisi OTBETA
Ha BOIIPOC U JJIsl PELICHUs 3a1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEACTABIATh €€ B PA3IMYHBIX Qopmax,
WUTIOCTPUPOBATh TpaduuecKy;



2)

OIICHUBATh HaJIE)KHOCTD uHopMaru o CaMOCTOSITEIILHO
chOpMyTUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvhvie  KOMMyHUKamueHvle Oelicmsusi, o0becneuusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO01ieHue:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCJIOBHSIMU U LEJIAIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYE€HHBIN PE3yJIbTaT;

B XOJI€ 00CY’KIEHMsI 331aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMbl, pelIaeMoi 3a/1auu, BbICKAa3bIBATh UIEH, HAIICJICHHbIE HA MIOUCK
pELICHMs; COINOCTaBISATh CBOM CYXIECHHS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jMyMe U CXOJCTBO IMO3ULIHUMN; B
KOppEKTHOM (popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;
MpPEACTABIATh  PE3yJbTaThl  pElIeHHs  3aJadyd,  DKCIEPUMEHTA,
UCCJEOBAHMS,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTAMU 1 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
VHIUBHTyJIbHOM paOOThI MPHU PEIICHUH YIeOHBIX 33/1a4; MPUHUMATh IeITh
COBMECTHOM JCATEIBHOCTH, IUIAHUPOBATH OPTaHMU3AIUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOTOBapUBATHCA, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UWICHAMU KOMAaH/IbI;
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmesusl, obecneuusarom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUSA 3a/1a4u, BI)I6I/IpaTB cIroco0 pemcHus C

y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YUETOM HOBOW MH(OPMALIUH.
CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMU II03HABAaTEJIbHOM pe(diaeKcuH KaK OCO3HAHUS
COBEpLIAEMBIX IEUCTBUH M MBICIUTEIBHBIX NPOLECCOB, UX PE3yJIbTATOB;
BJaJETh CHOCOOAMU CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;



e TPEABUAECTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAMJICHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

e OIIGHUMBATh COOTBETCTBHE pe3yJbTaTa IEIN W YCJIOBHUSIM, OOBICHSTH
MPUYUHBI TOCTHXKEHUSI WM HEJOCTUKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HaxXOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayana MaTeMaTHUYECKOTO aHAIIU3a)
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOKHO 00ECIeYMBATH JOCTHUKEHUE
CJIETYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yucsa ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PAOHOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAA U JA€CATUYHAS IPOOb, MPOIICHTHI.

BemonHate  apudmernyeckue — omepanmuuM € palUMOHAJIbHBIMU U
JNEUCTBUTEIIbHBIMU YUCIIAMH.

BoInonHATh TpUOIMAKEHHBIE BBIUUCIEHUS, UCITIONb3YS MPaBUiia OKPYIJIEHUS,
JienaTh NPUKUAKY U OLICHKY PEe3yJIbTaTa BbIYMCICHUMN.

OnepupoBaTh NMOHATUSAMHU: CTENEHb C ILEJBIM IIOKA3aTesieM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENIBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alUCH IEHCTBUTENIBHBIX YNCEN JJIS PEIICHUs
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TaHI€HC IPOU3BOJIBHOTO YTJIA;
UCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOKIECTBO, YPaBHEHHME, HEPABEHCTBO; LEIOE,
paLMOHaIbHOE, UPPALIMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW M periaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BemonHsaTe npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIDQXKEHUA W  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UPPALMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YpaBHEHUS U HEPABEHCTBA I PEILICHUS MAaTEMAaTUUECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PeaTbHOM KU3HMU.



MopnenupoBaTh peajibHblE CHUTyallud Ha S3bIKE aireOpbl, COCTABISTH
BBIDAKECHHSI, YpPaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM anmapara ajireophl.

DYyHKIUY U TPaPUKHU

OnepupoBarh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHusl (PyHKIMHU, 001acTh
ONpPEJENICHUs] M MHOYKECTBO 3HA4Y€HM (PyHKUUHM, Tpaduk (yHKIHHA, B3aUMHO
oOpaTHbIe (DYHKIIUH.

OnepupoBaTh MNOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduky QyHKUNN 4S5 pELICHUS] YpaBHEHUI.

Crpoutb M uuTaTh rpaduKu JUHEHHON (PYHKIUHU, KBAAPATUYHON (DYHKIIMH,
CTETICHHOM (DYHKIIMH C IEJIBIM MOKa3aTeNeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHMOCTEN IpU pelIeHUH 3a7ad U3 JAPYIHX y4eOHBIX MPEIMETOB U peanbHON
YKU3HU; BBIpaxaTh (OpMYyJIaMU 3aBUCUMOCTH MEX]ly BETMUUHAMH.

Havana MmareMaTH4eCKOro aHaJIN3a

OmneprpoBaTh NOHATUAMU: TOCIEAOBATEIbHOCTh, apupMeTHUecKas u
reOMETpUYECKas MPOTPECCUM.

OmnepupoBaTh MNOHATUSIMH: OECKOHEYHO YOBIBaIOIIas TI€OMETpUYECcKas
porpeccusi, cyMma 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON IPOrPECCUH.

3a1aBaTh MOCIEA0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U MPOTPECCUI I PELICHUS
peasbHBIX 3aJa4 MPUKJIAJHOTO XapaKTepa.

MHosxecTBAa H JIOTMKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIEpallMi HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar g ONHCAaHUs
peabHbIX NPOLECCOB U SIBJICHUH, MPU PpEUIeHUHM 3a/Jad M3 JAPYTrux y4deOHBIX
IIPEIMETOB.

OnepupoBath  MOHATUSAMHU: OlpesesieHue,  Teopema,  CJIENICTBUE,
J0Ka3aTeNIbCTBO.

11 KUIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh TOHATHSIMHM: HaTypaJbHOE, I1I€JI0€ YHCJIO0; HCIOJIb30BaTh
MPU3HAKU JIEIMMOCTH LIEJIBIX YHUCEN, PA3JIOKCHUE YMCIIa HA MPOCTHhIE MHOXUTEIIH
ISl pELLICHUS 3a1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHb C PAIIMOHAIIBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: Jorapudm dmclia, JECATUYHBIE W HaATypaJbHBIC
Jgorapudmel.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsATp CBOMCTBa CTENEHWM i1 IpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEpPUPOBATH TMOHATUSAMM: IIOKA3aTEIbHOE YpPaBHEHUE U HEPABEHCTBO; peELIaTh
OCHOBHBIE THUIIbI ITIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMsbl;
ONepUPOBaTh NOHATUAMU: JOrapu(pMHUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI TOrapu(pMUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ DPEILCHME;
VCII0JIB30BAaTh CUCTEMY JIMHEMHBIX YPABHEHUH U1l PELLICHUS NIPAKTUYECKUX 3a1a4.

Haxoauts pelreHuss NpoCTEUIINX CUCTEM U COBOKYIIHOCTEH palMOHAIBHBIX
YPAaBHEHHUU U HEPABEHCTB.

MogaenupoBath peanbHblE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBbl 10 YCIOBHUIO 33/a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCHOJIb30BAHUEM anmapara aareophl.

DOyHKUUHA U TPaPuKn

OnepupoBaTh MOHATHSAMM: MEpHOJUYECKass  (PYHKIMS, POMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKM OJKCTpemMyMma (yHKIuUU, HauOosblliee U
HauMeHblllee 3HAuYeHHUA (QYHKIUU Ha TMPOMEXYTKE; HCIONb30BaTh UX MJis
UCCleI0BaHus PYHKIMU, 3aJJaHHOMN TpaduKoM.

OnepupoBarh MOHATUAMU: TpadUKH MOKA3aTEIbHOM, JIOrapudMHUUECKOU U
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPAWHATHOW TIOCKOCTU U
WCIIOJIB30BaTh ISl PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPIAMHATHOM IMJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUU
Y MCIIOJIb30BaTh UX JUIA PELIEHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBath Tpaduku (QYHKIUN JUISI  WCCIICIOBAHUS TMPOIECCOB U
3aBHUCUMOCTEN U3 IPYTruX y4eOHBIX TUCIUIUINH.

Havana MaTeMaTH4eCcKOro aHajaim3a

OnepupoBaTh MOHATUSIMH: HENPEpbIBHAS (QYHKIMS; TPOU3BOAHAS (YHKIINH;
UCII0JIb30BaTh TEOMETPUUYECKUNA M (PU3HUECKHUI CMBICI IPOU3BOIHOM AJI pelICHUs
3a1ad4.

HaxouTh Npon3BOJHBIE 3JIEMEHTAPHBIX (PYHKUUMN, BBIYUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTe NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIYUIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: T[EpBOOOpa3Hasi W  HUHTErpajl; TMOHUMATH
reOMETPUYECKU U (PU3UUECKUIN CMBICI HHTErpaa.



Haxoaute mepBooOpa3Hbie 3JIeMEHTApHBIX (YHKIUH; BBIYUCIATH WHTETpall
no popmyne Herotrona—Jleibuuma.

Pemars npuknagHble 3aJaud, B TOM YHUCIE COLUAIBHO-DKOHOMUYECKOTO U
¢u3udeckoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecTBo 4acos JJIeKTPOHHBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (uudpossbie)
Kontpoabubsie IIpakTnyeckue
n/n NporpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
EHCTBUTEIBHBIX YiCel. PallnoHanbHbIE 14 1 bubmmorexa [TOK
A - Al https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
Oynkiun 1 rpaguku. CTeneHs ¢ 1eIbiM 6 bubnnorexa [IOK
IoKaszarejieM https://m.edsoo.ru/1568aba3
ApudmeTrueckuil KOpeHb N—OH CTETEHHU. 13 | bubnmorexa [JOK
HppaunoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyJibl
T I/IFI)“OI}{IOMG nn. Tpuronomerpuyeckue 22 1 bubmmorexa [TOK
P TPHH-2P p https://m.edsoo.ru/1568aba3
YpaBHEHUs
ITocnenoBaTenIbHOCTH U IPOIPECCUH 5 Bubmmorexa LIOK
A POTP https://m.edsoo.ru/1568aba3
[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 3 | bubnnorexa [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0



11 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
Ne HaunmeHoBaHMe pa3e/ioB U TeM (uudpossbie)
Kontpoabubsie IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Crenenb ¢ pallMOHAIBHBIM I10KA3aTEIEM.
[ToxazarenbHast pyHkius. [TokazaTenbHble 12 1 bubnmorexa LIOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KIS,
puc Py bub6mnoreka [IOK
JlorapudmMuueckre ypaBHCHUS U 12
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckne GyHKINUN U UX
rpa(bHKH T I;/)IFOHOMGT(pIZ‘{eCIII(I/Ie 9 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmorexa [JOK
IT Bl i 24 1
POHSBOAHAA. LIPHMCHCEHHC HPOHIBOAHON https://m.edsoo.ru/f11c4afd
WHTerpan u ero npuMeHeHus 9 bubmmorexa [OK
P p https://m.edsoo.ru/f11c4afd
bu6mmorexa [JOK
i 12 1
Crcrembt ypasnenmii https://m.edsoo.ru/f11c4afd
Harypasnbnble u nienbie yucia 6 bubmmorexa [TOK
P t https://m.edsoo.ru/f11c4afd
[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 13 ’ bubnnorexa [JOK
3HAaHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuecTBo 4acos JJIeKTPOHHBIE

uudposbie

Tema ypoka Kontpoabubsie IIpakTnyeckue

Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI

pecypcsbl

MHOKeCTBO, ONepaly HaJl MHOKECTBaMU. bubnunorexa [JOK

Juarpammsl Diinepa—Benna
PanronaneHble yncna. OObBIKHOBEHHBIE U
JIeCATUYHbIE POOH, IPOLIEHTHI,
OeCKOHEeUHbIe IEPUOIUIECKUE IPOOH

https://m.edsoo.ru/746d5dce

bu6mmoreka [IOK
https://m.edsoo.ru/be888093

ApudmeTrueckue oneparuu ¢
palMOHATIBHBIMY YHCIIAMH, TIPe0Opa30BaHuUs
YHCIIOBBIX BBIPAKECHUI

[Ipumenenue npodeit 1 NPOLEHTOB IS

peleHus NPUKJIAAHBIX 33]a4 U3 Pa3IMuHbIX
OTpaciei 3HaHUW U peabHOW KU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/4d7f95fe

Bbu6nmorexa [JOK
https://m.edsoo.ru/44dd 1046

[Ipumenenne qpobdeit u MPOLEHTOB ISt
peleHus MPUKIAAHbIX 33/1a4 U3 Pa3IudHbIX
OTpaciei 3HaHUU U peanbHOU KU3HU

bu6mmoreka [JOK
https://m.edsoo.ru/d99d8c74

JelicTBuTenpHble yncna. PannonanbsHble U
UppaloHaIbHbIE YHCIIa

ApudmeTnueckue oneparuu c
JeHCTBUTENBHBIMU YHCIIAMU
[IpubnuxEHHBIE BBIYUCIIEHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTra
BBIYMCIICHHUI

bu6mmoreka [JOK
https://m.edsoo.ru/2f36a36f

bubmnoreka IIOK
https://m.edsoo.ru/a97a12d9

bu6mmorexa [JOK
https://m.edsoo.ru/cb723fbd




TO)KILGCTBa N TOXICCTBCHHBIC

bubnnoreka IIOK

9
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 YpaBHeHUE, KOPEHb YpaBHEHUS bubmmorexa [IOK
P > KOpeHb ¥p https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, pelieHre HepaBeHCTBA bubmorexa OK
P P P https://m.edsoo.ru/50bdf26d
bu6mmoreka [IOK
12 Meron nHTEpBaAIOB
HHTED https://m.edsoo.ru/775£5d99
13 Pemmenue nenbix u ApoOHO-pallnOHATBHBIX bubnmorexa [JOK
YPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonrtponsHas padora no Teme "MHoOXkecTBa
14 AIIMOHAJIBHBIX U JICHCTBUTEIBHBIX YHCEI bubmorexa HOK
patt A . https://m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHUS U HEPABEHCTB
15 OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH. bubnunorexa [JOK
B3aumHo obpaTHBIC QYHKITUU https://m.edsoo.ru/226eeabf
I'padux pynkuuu. O6nacTs onpeaencHus u
. bu6mmoreka [JOK
16 MHO>KeCTBO 3HaueHui ¢pyHkuu. Hynu
https://m.edsoo.ru/763e75¢ee
dbynkun. [IpoMexyTKH 3HAKOTIOCTOSIHCTBA
N N bu6mmoreka [IOK
17 YeETHble 1 HEeUETHBIE PYHKIIMHU
pynxn https://m.edsoo.ru/ff4564ad
CrerneHs C LIeTbIM MTOKa3aTeIeM.
18 CrannaptHas Gpopma 3amucu bubamorexa LHOK
N P P https://m.edsoo.ru/66446d3e
JEUCTBUTENLHOTO YU CIIA
Hcnonp3oBanue moaxoasmieii opMbl
19 3allMCHU JeMCTBUTEIbHBIX YUCEI A1 bubmnoreka IIOK
pEIIEHUs IPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
MPECTaBICHUS JaHHBIX
20 Crenennas GyHKIHS C HATYPAIbHBIM U bubmuorexa [JOK



1esTbIM TokazaresieM. E€ cBoiicTBa u rpaduk

Apudmernueckuit KOpeHb HATYPaIbHON

https://m.edsoo.ru/3f25a047
bu6mmoreka [IOK

21 CTEIIEHU https://m.edsoo.ru/d82c36d4
” ApudmeTraeckuii KOpeHb HATYpPaTbHOU bubnuoreka [IOK

CTEIICHU https://m.edsoo.ru/fe7fc4db
7 CaoticTBa apu(hMETUYECKOTO KOPHS bubnmoreka [JOK

HaTypaJbHOHU CTENIEHU https://m.edsoo.ru/d0f0b260
24 CaoticTBa apu(h)MEeTUYECKOTO KOPHS bubnuoreka [IOK

HaTypaJibHOMN CTEIICHU https://m.edso0o.ru/c3389865
)5 CaoiicTBa apu(pMEeTUYECKOr0 KOPHS bubnuorexa [IOK

HaTypaJbHOU CTENEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N— bubnmoreka [JOK

Ol CTENEeHN https://m.edsoo.ru/54b815¢c5
7 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N— bubnuorexa [IOK

Ol CTeNeHU https://m.edsoo.ru/83105a0e
)% JeiicTBust ¢ apupMeTHUECKUMU KOPHIMH N— bubnuorexa [IOK

Ol cTereHn https://m.edsoo.ru/2ablc7bc
79 JeiicTBust ¢ apupMeTHUECKUMU KOPHIMH N— bubnuorexa [IOK

Ol CTENEeHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N— bubnuorexa LIOK

Ol CTeneHn https://m.edsoo.ru/8aSada51
31 Pemenne nppanvoHaNbHBIX YPaBHEHUN U bubmuotexa [JOK

HEPABEHCTB https://m.edsoo.ru/69106ae7
1 Pemenne uppanroHanbHbIX YpaBHEHUN U bubnuorexa IIOK

HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemenne nppannoHanbHbIX ypaBHEHUN U bubnuorexa [IOK

HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppanmoHanbHbIX ypaBHEHUN U bubnunoreka [JOK



HEPABEHCTB

https://m.edsoo.ru/de7ca33e

35 PewieHne nppanOHaAIBHBIX YPaBHEHUN U bubnuorexa LIOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
bu6mmoreka [IOK
36 Csoii -OW
pouctsa u Fpa(bHK KOPHA N-OM CTETIeHH https://m.edsoo.ru/ebOcc5e3
bu6mmoreka [JOK
37 CaoiicTBa auK KOpHs N-oi cTene
BOFICTBA 1 IPAPHI KOPHS n-Oif cTeneiik https://m.edsoo.ru/5f29b9bS
Kontponbhas pabota no teme
18 "Apudmerrnueckuii KOpeHb N—Oii CTETIeHH. bubnuorexa [IOK
HppanuonanbHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHcTBa"
39 CuHyC, KOCHHYC ¥ TAHT€HC YUCJIOBOTO bubnuorexa IIOK
aprymeHTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnuorexa [IOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC bubnuorexa [IOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubnnorexa [JOK
YHCJIIOBOT'O apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTpuueckasi OKpy HOCTb,
43 OIIpeEIEHUE TPUTOHOMETPUIECKHUX bubamorexa LHOK
el . p p https://m.edsoo.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpuueckass OKpy HOCTb,
44 orpeziesieHue TPUTOHOMETPUUECKHUX bubmmorexa [TOK
el . p p https://m.edsoo.ru/6b61¢c578
(G yHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI bubmmorexa [TOK
P P pMy https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI bubnuorexa [IOK




https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI bubmorexa LHOK
https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI bubmorexa HOK
https://m.edsoo.ru/12d1413c
49 [IpeoOpazoBanue TPUrOHOMETPUUECKUX bubnnoreka [JOK
BBIPAKECHUI https://m.edsoo.ru/e248c5fc
50 [Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX bubnuorexa [IOK
BBIPAYKCHHI https://m.edsoo.ru/09baSb3d
51 [Ipeobpa3oBaHne TPUTrOHOMETPUUECKUX bubnuorexa LIOK
BBIPAKCHUI https://m.edsoo.ru/1f4655da
5 [IpeobpazoBaHre TPUTOHOMETPUIECKUX bubnnorexa [JOK
BBIPAKCHUI https://m.edsoo.ru/76ce9958
53 [Ipeo6pa3oBaHue TPUTOHOMETPUUECKUX bubnuorexa [IOK
BBIPAYKCHHI https://m.edsoo.ru/8fa598b5
54 PeweHne TpUroHOMETpUYECKUX YpaBHEHUN bubamorexa [TOK
https://m.edsoo.ru/6baefe19
55 Peienre TpUroHoMeTpUUECKUX YpaBHEHUN bubmorexa HOK
https://m.edsoo.ru/alf8d141
56 Pemenne TpUroHOMeTpUYECKUX ypaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/65a0f2d0
57 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUN bubamorexa LHOK
https://m.edsoo.ru/0d8a770d
58 Pemenrie TpUroHOMETpUUECKUX YpaBHEHUI Bubmmoreia LIOK
https://m.edsoo.ru/cec28774
59 Pemenurie TpUroHOMETpUUECKUX YpaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/e6eec650
60 O600menue mo Temam "OCHOBHbBIC bu6mmoreka [JOK



TPUTOHOMETpHUYECKHE (DOPMYITEIL.
TpuronomeTpudeckue ypaBHeHUA"

KontponsHas pabora no teme "®dopmyisl

https://m.edsoo.ru/ae44acdc

61 TPUTOHOMETpUH. TpUroHOMETpHUYECKHE | bub6muorexa [IOK
ypaBHeHus'"/Bcepoccuiickas mpoBepodHast https://m.edsoo.ru/b46a8228
paborta

2 Hrorosas koHTponbHas padoTta / | bubnunorexa [JOK
Bcepoccuiickast mpoBepodHas paboTa https://m.edsoo.ru/188bbfbc
O0o001Ienre, cucTeMaTH3aIisa 3SHAHUH 3a

B B bu6mnoreka IIOK
63 Kypc anredpbl 1 Hayall MaTeMaTHYeCKOTO 1
https://m.edsoo.ru/33e6629¢
aHanm3a 10 kimacca
ApudmeTnueckas v reoMeTpuyecKas

64 nporpeccuu. Mcnonp30BaHue Nporpeccuu | bubnuorexa [IOK
JUIA pELIEHNs pEAIbHBIX 3a/1a4 IPUKIIAIHOTO https://m.eds00.ru/d36669{8
xapakrepa
beckoneuHo yObIBaromasi reoMeTpuiecKas

65 nporpeccusi. Cymma 6€CKOHEUHO 1 buommorexa LIOK

porp . ™ . https://m.edsoo.ru/1cbf72bl
yOBIBaIOLIEi reOMETPUIECKON IPOTPECCUH
bu6mmorexa [JOK
66 ) 1
OPMYIIA CTOAHBIN HPOTCHTOD https://m.edsoo.ru/538fc437
bu6mmorexa [IOK
67 (0 1
OpMYyJIa CIONHBIX [IPOUEHTOB https://m.edsoo.ru/c2627eca
O0600611eHue, cucTeMaTru3anys 3HaHu| 3a
bu6mmoreka [IOK
68 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIeCKOTO 1
https://m.edso0.ru/49f1b827
aHanuza 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

Ne
n/n

10

11

Tema ypoka

CreneHs ¢ panroOHaJIbHbBIM
IIOKa3aTCjIeM

CBoiicTBa cTEIEHU

[IpeobpazoBaHue BBIpaKESHUH,
COJIEpKalMX PALIMOHAJIBHBIE CTENIEHU
[Ipeobpa3zoBaHue BhIpa)KEHUH,
COJEPKALIMX PALMOHAJIbHBIE CTEIIEHU
[Ipeobpa3zoBaHue BhIpaKEHUH,
COJIEpIKallMX PALlMOHAJIBHBIE CTEIIEHU
Iloka3aTenbHblE YpaBHEHUS U
HEpaBEHCTBA

[Toka3aTenbHble YpaBHEHHUS U
HEpaBeHCTBa

IlokazarenbHble ypaBHEHUS U
HEpaBEHCTBA

Iloka3aTenbHble YpaBHEHUS U
HEpaBEHCTBA

[Toka3zaTenbHble YpaBHEHHUS U
HEpaBeHCTBa

[oka3zarenbHas GyHKIHA, €€ CBOICTBA
u rpaduk

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsbI

Jara

H3yYCHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

but6mmoreka [{OK
https://m.eds00.ru/a52939b3

but6mmoreka [{OK
https://m.edsoo.ru/ff601408

bubmnoreka [JOK
https://m.edsoo.ru/3d87¢248

bubmuoreka [JOK
https://m.edsoo.ru/343c6b64

but6mmoreka [JOK
https://m.edsoo.ru/4064d354

but6mmoreka [{OK
https://m.edsoo.ru/be76320c

bubmuoreka [JOK
https://m.edsoo0.ru/3d408009

but6mmoreka [JOK
https://m.edsoo.ru/bd5ff0ec

but6mmoreka [JOK
https://m.edsoo.ru/cebf10c6

bubmuoreka [JOK
https://m.edsoo.ru/536de727

but6mmoreka [JOK
https://m.edsoo.ru/85bc8132




KonrtponsHas pabora o Teme
"CreneHs ¢ paluOHaJIbHbIM

but6mmoreka [IOK
12 nokasaresneM. [lokazarenpHas
https://m.edsoo.ru/58e8e2f2
¢byukus. [TokazaTenbHble ypaBHEHUS U
HepaBeHCTBA"
13 Jlorapudm yucna bubmorexa HOK
https://m.edsoo.ru/3e3230d4
14 JlecsaTuuHBIE U HATypaJIbHbIE bubmuoreka [JOK
norapu@msl https://m.edsoo.ru/1ea72162
15 [Ipeo6pa3oBanue BbIpaKeHUH, bu6mmoreka [IOK
coJiepKaIiux JorapupmMbl https://m.edsoo.ru/da48154c
16 [IpeobpazoBaHue BBIpAKECHUH, bu6muoreka [IOK
COJIepIKaIIHX JoraprudMbl https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpaKeHU, bubnmoreka [JOK
coJiepKaIiux jJorapupmMbl https://m.edsoo.ru/fe189f2d
13 [Ipeo6pa3oBanue BbIpaKeHUH, bu6mmoreka [IOK
coJiepKalux jJorapupmMbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHUS U bu6muoteka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHEHUS U bubnmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
)1 JlorapudmMuueckue ypaBHEHUS U bubnmorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
2 Jlorapumuueckue ypaBHEHUS U bu6mmoteka [{JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
7 Jlorapudmuueckas GyHKIuUs, €€ bu6nuoreka [IOK
CBOWCTBA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast QyHKIus, €€ bu6mmoreka [IOK



CBOWCTBA U TpaduK

https://m.edsoo.ru/9d102051

)5 Tpuronomerpuueckne GyHKINHU, UX bu6nuoreka IIOK
CBOWCTBA U TpapUKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINN, UX bu6muoreka [IOK
CBOWCTBA U TpapUKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKINHU, UX Bubmuoreka [IOK
CBOICTBa U rpaduKu https://m.edsoo.ru/ba9da96d
73 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka IIOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/24ab3c53
79 [IpuMepsl TPUTOHOMETPUYECKUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnmnorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/0c837397
31 [Ipumepbl TPUTOHOMETPUUECKHUX bu6muoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/e6e1901f
3 [IpuMepsl TPUTOHOMETPUYECKUX bubnuorexa [JOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEHUs U
33 HE a]I:eI-(Il():TBa T HrozzMe NYECKUE Bubnmorexa [IOK
P P P https://m.edsoo.ru/10130727
GbyHKIMHM 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
bubnunoreka [JOK
34 HerpepblBiibie pyrKii https://m.edsoo.ru/403bfb0d
35 Meroxa UHTEpPBAJIOB ISl pELICHUS bu6nuoreka [{IOK

HCPABCHCTB

https://m.edsoo.ru/6db0b423




36 MeTto MHTEpPBAJIOB JUIsl pEIICHUS bu6mmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bubnunoreka [JOK
37 IT
POU3BOAHAS pyHKLIH https://m.edsoo.ru/0731ad3d
but6mmoreka [IOK
38 IT
POHSBOLHAS (pYHKLLIH https:/m.edsoo.ru/723dd608
39 I'eomeTrpuueckuit U GU3NYECKUI CMBICI bubnmnorexa [[OK
MPOU3BOAHOMN https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuil U GU3NYECKUN CMBICIT bu6muoreka [IOK
MPOU3BOJAHOMN https://m.edsoo.ru/a413eca9
but6mmoreka [{JOK
41 I1 i
POUSBOAHBIC STEMCHTAPHDIX (I)yHKL[I/II/I https://m.edsoo.ru/c7550e5f
bubmuoreka [JOK
42 I1 i
POH3BOJHEIC HIMCHTAPHEIX yHKLid https://m.edsoo.ru/14ab3cdb
43 [IpousBogHas CyMMBbI, IPOU3BEICHHS, bu6mmoreka [IOK
4acTHOTO (yHKIUN https://m.edsoo.ru/c12a0552
44 [IponsBogHAs CYMMBI, POU3BEICHHUS, bu6muoreka [{IOK
94acTHOTO (yHKIUN https://m.edsoo.ru/d598f201
45 [Ipon3BoHast CyMMBI, IPOU3BEACHNUS, bu6muoreka [IOK
Y4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne nporu3BOIHON K
46 I/I(ine OBaHmopq) K fn?l Ha bubmorexa [TOK
8 YHER https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenne nponu3BOIHON K
47 I/I(I;JIC OBaHI/IIOp(I) K fn‘xi Ha bubmmorexa [TOK
8 JHER https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U 3KCTPEMYMBI
43 [IpumeneHnne npou3BOIHON K bu6nuoteka [IOK

uccleIoBaHMIO (PYHKIMIA Ha

https://m.edsoo.ru/Ob411edd




49

50

51

52

53

54

55

56

57

MOHOTOHHOCTBb U OKCTPEMYMEI

[IpuMeHeHne MpOU3BOJHOM K
UCCcleIoBaHMIO (PyHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHnue HanOOJIBIIET0 U
HaMMCHBIICTO 3HAYCHU A (bYHKI_[I/II/I Ha
OTPEC3KEC

Haxoxnenue HauOOJIBIIETO U
HauMEHBIIETO 3HaUeHUsI (YHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIETO U
HaWMEHBIIIETO 3HAYCHUsST DYHKIIMHN HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HaUMEHBIIIETO 3HAYCHUS (DYHKITUU HA
OTpe3Ke

HaxosxaeHre HanOobIIero u
HAaNUMCHBIIICTO 3HAYCHUA q)YHKI_[I/II/I Ha
OTpe3Ke

HaXO)KI[eHI/Ie HauOOJIBIIEr0 U
HaAaMMCHBIICIO 3HAYCHUA (I)YHKI_II/II/I Ha
OTPE3KE

[Ipumenenue nporu3BOIHOMN IS
HAXO0XICHUS HAWTYYILErO PEeIICHHUS B
MIPUKJIAIHBIX 3a7a4ax, JIs
OIIpeIeNIEHUs] CKOPOCTH IIpolecca,
3aanHoro (hopMmyIoii min rpadukom

KonTponbhas pabota nmo teme

bubnunoreka [JOK
https://m.edsoo.ru/caf9bd2f

but6mmoreka [JOK
https://m.edsoo.ru/fac78f05

but6mmoreka [IOK
https://m.edsoo.ru/fb6a8acf

bubmuoreka [JOK
https://m.edsoo.ru/cffcb7e5

bubnunorexa LIOK
https://m.edsoo.ru/d9469916

bubmoreka [JOK
https://m.edsoo.ru/ad15000e

but6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

but6mmoreka [JOK
https://m.edsoo0.ru/13205d80

bubnuoreka [JOK




"[IpousBonnas. [lpumenenue

https://m.edsoo.ru/f8e¢d5f99

MPOU3BOAHOI"
53 IlepBooOpa3nas. Tabnuna bubnuoreka [IOK
epBOOOpPa3HBIX https://m.edsoo.ru/d777edf8
59 IlepBooGpasnas. Tabnuna bubmuoreka [IOK
epBOOOPa3HBIX https://m.edso00.ru/30c3697b
60 WuTerpan, reomerpuyeckuii u bu6mmoreka [IOK
(hU3UYECKU CMBICIT HHTETpasia https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpuYECKUil U bubnuoreka [IOK
(u3nvecKuil CMBICI UHTErpaa https://m.edsoo.ru/d359fb5f
& WHrerpai, reoMeTpuyECKUil U bubnmoreka [JOK
(u3nuecKkuil CMBICI HHTErpaa https://m.edsoo.ru/07eb464b
63 Brruucnenue unterpana mo gopmyine bubnmoreka [JOK
Herorona—JleiitOuuia https://m.edso00.ru/b9b225¢c3
64 Brrurcnenue wHTErpana mo hopmyiie bubnmnorexa [JOK
Hrrorona—JleiiOHuna https://m.edsoo.ru/b800deb4
65 Boruncnenue unterpana no ¢popmyiie bubnuorexka [JOK
Herorona—JleiiOaumna https://m.edsoo.ru/f5eed075
66 Brruncnenue wHTErpana mo gopmyiie bubnmoreka [JOK
Herorona—JleiitOuuma https://m.edsoo.ru/41da431a
67 Cucrembl TMHEMHBIX YpaBHEHUN bubmmorexa OK
https://m.edsoo.ru/b648235a
. N bubnuorexa [JOK
68 Cucrembpl TMHEVHBIX YpaBHEHUN
https://m.edsoo.ru/5ab83864
Pemrenne npukitagHpIx 3a)“1aq c BuGmiorexa LIOK
69 MIOMOIIIBIO CUCTEMBI JINHEUHBIX
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHI
70 Pemenue npukiagHeix 3aaa4 ¢ bubnmoreka [JOK



TIOMOIIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

CucreMsl 1 COBOKYITHOCTH HCJIBIX,
pallMOHAJIBHBIX, UppAllUOHAIBbHBIX,

https://m.edsoo.ru/aa5962e1

bubmuoreka [JOK

7 MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHUH U HEPABEHCTB
Cucremsbl 1 COBOKYITHOCTH LIEIBIX,

7 palMOHAIBHBIX, UPPALMOHAIBHBIX, bu6nuoreka IIOK
MoKa3aTeIbHbIX, JIOTapU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LEINBIX,

7 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka IIOK
MOKAa3aTeNbHBIX, JOorapu(pMHUIECKux https://m.edsoo.ru/7ab8d17e
YpPaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEIBIX,

74 paLMOHAIBHBIX, UPPALUOHAIIBHBIX, bubnmnorexka [JOK
MOKAa3aTeNbHBIX, JOrapu(PMHIECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUH U HEPABEHCTB

75 Hcnons3zoBanne rpadukoB GyHKITAN bubnuorexa [JOK
JUISL PELIEHUS] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnonb3oBanue rpadukoB GyHKIUI bubnmnorexa [[OK
JUISl pEeIICHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3 bubmorexa [IOK
T T — https://m.edsoo.ru/ca878deb
peanbHOU KU3HU

78 Kontponbnas paboTa mo teme bubmorexa TIOK

https://m.edsoo.ru/471c¢735b




"NHTerpan u ero npuMeHEHusl.
CucrteMbl ypaBHeHUI"

79 HarypainbHble u nienble yucia B 3aa4ax bubnmnorexa [JOK
W3 peaIbHOM KU3HU https://m.edsoo.ru/3ceel1327
20 HarypainbHble u niensle yucia B 3aga4ax bubmuoreka [IOK
U3 peaibHOM KU3HU https://m.edsoo.ru/a35al131d
21 HatypanbHble 1 1enble yrcia B 3aja4ax bu6mmoreka [IOK
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3Haku AETMMOCTHU LEIBIX YHCEI buGnnorexa LIOK
https://m.edso00.ru/51696a67
83 [Ipu3HaKy AETMMOCTH LETBIX YUCEI bubmmorexa LIOK
https://m.edsoo.ru/fab81cOe
84 [Ipu3Haky AeNMMOCTH LETBIX YUCEI Bubamorexa [IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHmEe, 0600MIEHNE, bu6muoreka [IOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/0312cf8¢
26 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK
CUCTEMAaTH3alUs 3HAaHUWU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
g7 [ToBTOpenue, 060061IeHNE, but6mmoreka [IOK
CcUCTEMaTU3alus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHue, 06001IEeHNE, but6mmoreka [{TOK
cucTeMaTu3alus 3HaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpenue, 060061IeHNE, bubnunoreka [IOK
CUCTEMaTH3alus 3HAaHUW. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpenue, 060061IeHNE, but6mmoreka [JOK
cucTeMaTu3alus 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpEeHME, 0600MIECHNE, but6mmoreka [IOK

CUCTEMAaTHU3alusid 3HAHHH. HepaBeHCTBa

https://m.edsoo.ru/a86014e1l




9 [ToBTOpenue, o6001IEHNE, bubmuorexa [JOK
cucrteMmaTusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 06061IeHNE, bu6nmoreka [IOK
cucremaTusanus 3HaHuii. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 IToBTOpenue, o6o01IIEHNE, bubmuoreka [IOK
cuctemaTusanus 3HaHul. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0600MIEHNE,
. bubnmoreka [JOK
95 cucteMaru3anus 3HaHuH. CHCTEMBI
. https://m.edsoo.ru/a20b8adc
ypaBHEHUM
[ToBTOpenue, 060061IeHNE,
96 cucreMaTu3anus 3HaHui. CUCTEMBI bubmmorexa LIOK
N . ' https://m.edsoo.ru/a012476d
ypaBHEHUN
97 [ToBTOpenue, 06061IeHNE, bubnunoreka [JOK
cucremMaTusauus 3HaHui. OyHKIUU https://m.edsoo.ru/d620c191
08 IToBTOpenue, o6o01IIEHNE, bubmuoreka [IOK
cucrtemaTusanus 3HaHui. OyHKkuumu https://m.edsoo.ru/7017196f
bubmnoreka [JOK
99 HroroBas koHTpoNbHas paboTa nommoreka [
https://m.edsoo.ru/513c9889
but6mmoreka [{TOK
100 Hrorosas koHTpoabHasa padborta
P P https://m.eds00.ru/2276973
O0001Ienye, cucTeMaTH3aIusa 3HaHUH
101 3a Kypc anreOpbl 1 Haval bu6mmoreka [IOK
MateMaTuueckoro ananmza 10-11 https://m.edsoo.ru/3330f7ef
KJ1aCCOB
O0001Ienre, cucTeMaTH3alus 3HaHUH
102 3a Kypc anreOpbl U Hayal bubmuoreka [IOK

MareMatuueckoro agammsa 10-11
KJIaCCOB

https://m.edsoo.ru/cead345¢e




OBIIEE KOJIMYECTBO YACOB I10
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ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBbBI

10 KITACC
Ko .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeiHero o01ero o0pasoBanus
pe3yJbTarta
1 Hucna 1 BBIYMCICHUS
. OnepupoBaTh NOHATUAMU: DPALUOHAIBHOE W JIEHCTBUTENBHOE YHCIO,
. OOBIKHOBEHHAsI U JAECSITUYHAS ApOOb, IPOLEHTHI
12 BomonHATe  apudmernueckue omepanMd ¢ palHOHAIBHBIMH U
' JEHUCTBUTEIbHBIMY YUCIIAMA
13 BbimonHATe  NpUOMMKEHHBIE  BBIYMCICHMS,  HUCIOJNb3YysS  IpaBUIia
' OKpYIJIEHUS, JIe]aTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BbIUMCIECHUN
OnepupoBaTh NOHATUAMU: CTENEHb C LIEJIBIM I10Ka3aTeIeM, CTaHAApTHAS
14 (dopma 3anucH JEHCTBUTEIBHOIO YUCIA, KOPEHb HAaTYPaJIbHOM CTENEHHU;
' UCMOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIUCH ACHCTBUTEIBHBIX YHCE JUIs
pelIeHns IPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JaHHbIX
OnepupoBaTh NOHATHAMM: CHUHYC, KOCHHYC M TaHT€HC IPOM3BOJIBHOTO
1.5 yIila; HCIOJB30BaTh 3allUCh IPOM3BOJBHOIO yria depe3 oOpaTHbIe
TPUTOHOMETpUUYECKUE QYHKIIUU
2 YpaBHEHHsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIO0E,
2.1 paluOHAIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE
55 BemonHATE  TpeoOpa3oBaHUs TPUTOHOMETPHUYECKHX BBIPAKECHUH U
' pelaTbs TPUrOHOMETPUYECKNE YPABHEHUS
BeInonHATE MpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALlMOHATIBHBIX
23 BBIPDAKEHUI M pellaTh OCHOBHBIE THIBI LEJbIX, PAlUOHAJIbHBIX H
UPPAaLMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB
o4 IIpuMeHsATh ypaBHEHUS W HEPABEHCTBA AJIA PEIICHUS MATEMaTU4ECKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAYKU U peaslbHOW )KU3HU



MopenupoBaTh peajdbHbIE CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH

2.5 BBIPAXKECHUS, YPaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 33/1a4M, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENH C HCIIOJIb30BaHUEM amiapara anreOpbl
3 OyHKIMU U TpaduKu
OmnepupoBaTh TOHATHSAMH: (YHKIHSA, CIIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTh ompeneneHuss U MHOXECTBO 3HaueHUM QyHKuuu, rpaduk
(GyHKINHU, B3aMHO 0OpaTHbIE (DYHKITHH
32 OnepupoBaTh MHOHATHAMM: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
. (GYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUIH
Y Crpouts ¥ uuTaTh TrpaQuUKu JHUHEHHOW (YHKUMH, KBaIpaTUYHOU
. (GyHKIMH, CTeNeHHOHN (PYHKIMH C 1IeTTbIM TIOKa3aTeneM
Hcnonb3oBate rpapukd (QyHKUUH Ul MCCIEJOBAaHUS HPOLIECCOB HU
35 3aBUCUMOCTEH TpH PELICHWHU 3a7ad U3 JPYruX Y4eOHBIX NMPEIMETOB U
' peambHOM  JKU3HHU, BBIpaXaTh (OpMyJIaMH  3aBHUCUMOCTH  MEXIY
BEITMYMHAMU
4 Hauana matemaTndeckoro aHaiamsa
i1 OmnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apudMeTHuecKas u
. reoMeTpHYecKasi IpOrpeccuu
OnepupoBaTh MNOHATUAMU: OECKOHEYHO YOBIBAIOLIAsi IeOMETpHUYEcKas
4.2 mporpeccusi, cymMMmMa OECKOHEYHO YOBIBAIOMIEH TreOMETPUYECKOU
porpeccun
4.3 3agaBaTh OCIIEIOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMU
a4 Hcnons30BaTh CBOMCTBA NOCIEAOBATEIBHOCTEM MW NPOTPECCHN IS
' peleHHs] peabHbIX 3aa4 NPUKIaJHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIUH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar JJisi  OINUCaHUSA
5.2 peanbHBIX TPOIECCOB W SIBICHUM, NpPU peIIeHHH 3a7ad W3 JPYrux
y4eOHBIX MPEMETOB
s3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEIEHUE, Teopema,  CJIEICTBHE,

11 KJIACC

J0Ka3aTcJIbCTBO



Kon
MPOBEPAEMOro
pe3yJbTrara

1

1.1

1.2

1.3

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pazoBaHus

Yucita 1 BEIIUCICHUS

OniepupoBaTh MOHATHUSMU: HATYpaJIbHOE, IIEJIO€ YHCIIO; HCIIOJIh30BATh
MPU3HAKU JETUMOCTH IEJbIX YHCEI, Pa3l0KEHUE YhClia Ha MPOCThIE
MHOKUTEJIU JIJIS1 PEUICHUS 3a]1a4

OrniepupoBaTh MOHATHEM: CTETNICHb C PAlIMOHATILHBIM TOKa3aTeIeM
OnepupoBaTh  MOHATUSMHU:  Jorapudm  YWCHa, JECATHYHBIC H

HaTypaJibHbIe JTIOTapu(PMBbI

2.1

YpaBHEHHsI 1 HEPABEHCTBA
[IpuMmeHnsTh CBOMCTBAa CTENEHM A MNpeoOpa3oBaHUs BbIPAXKEHUIA,
ONEPUPOBATh IOHATHUAMH: IOKA3ATEIBHOEC YPAaBHEHHE M HEPaBEHCTBO;

pe€maTe OCHOBHEBIEC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

2.3

24

2.5

2.6

3.1

3.2

BoinonuaTe mpeoOpa3oBaHusl BbIpAKEHUH, COAEpkKallluX JIOTapu(pMBbL;
OIEepUPOBATH MOHATUAMM: JOrapU(PMHUUECKOE YPaBHEHHE U HEPABEHCTBO;

pelaTh OCHOBHBIE THIIbI IOTAPUPMUUECKUX YPaBHEHUI U HEPaBEHCTB
Haxoauts pemenns mpocTeNINX TPUTOHOMETPUYECKUX HEPABCHCTB

OnepupoBaTb NOHATHUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
pELICHNE; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU IS PELLCHUS

MPAKTHUYCCKUX 3aaa4

Haxomuts  pelieHuss IPOCTEHMINMX  CHCTEM M COBOKYIIHOCTEM

palOHAJIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

MopenupoBaTh peajbHble CUTyallud Ha s3blKe anreOpbl, COCTABIAThH
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 3aJa4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJECIHA C HCIOJIB30BaHUEM armapara

anreOpbl

OyHKIHH U TpaduKu

OnepupoBaTh MOHATHSAMHU: TEPHOAWYECKAs (YHKIHS, HTPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JIKCTpeMyMma (YHKIIMH, HAHOOJbIIEeE H
HauMeHbllee 3HaUeHUsT (PYHKIMU Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIS
uccienoBaHusl QyHKIUH, 3aJaHHON rpadukomM

OmnepupoBaTh MOHATUAMHU: TPAQHUKH ITOKA3aTEIbHOMU, JIOTapU(PMIIECKO 1

TPUTOHOMETPUYECKUX (YyHKIMH; H300pakaTh HX Ha KOOPJHMHATHOM



IUIOCKOCTH U UCIIOJIb30BATH I PELLICHUS] YPAaBHEHUI U HEPAaBEHCTB

33

34

4.1

N3o00pakaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaduKH JHHEHHBIX
YPaBHEHUH M WCHOJb30BaTh MX IS PEHICHUS CHCTEMbl JIMHEHHBIX

ypaBHEHUH

Wcnonb3oBatek rpaduku (QyHKOUNA I8 UCCIICOBAHHS IPOILECCOB H
3aBUCUMOCTEH U3 APYTrUX y4EOHBIX TUCIUILTHH

Hauana maTemMaTH4ecKOro aHainm3a

OnepupoBaTh TMOHATHUSAMHU: HENPEPbIBHAS  (YHKIUSA, IMPOU3BOIHAS
(GYHKIMU; HUCIOJB30BATH TI'COMETPUYCCKUNH W (DU3HYSCKUI CMBICI

MIPOU3BOAHOMN ISl peIIeHUs 3a/1a4

4.2

4.3

4.4

4.5

4.6

4.7

Haxonuth  mpOW3BOMHBIE  JJIEMEHTAPHBIX  (PYHKIUH,  BBIYHCIATH
MIPOU3BOIHBIE CYMMBI, POU3BECHHSI, YACTHOTO (DYHKITUH

Hcnonp30BaTh MPOM3BOJIHYIO Ui  MCCIAEAOBaHUS (PYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YyJIbTaThl UCCIAEAOBAHUS K
HOCTPOCHUIO I'pahuKOB

Hcnonb30BaTh NPOU3BOJHYIO AJI HAXOXKICHHSI HAWIYYILETO PEIIEHUS B
IPUKIIAJHBIX, B TOM YHCJE COL[UAIbHO-3KOHOMUYECKHX, 3a7auax
OnepupoBaTh TMOHATUAMH: I[E€pBOOOpa3Hasi W MHTErpaj; I[OHUMATH
TEOMETPUUYECKUIN ¥ (PU3UUECKHUI CMBICT HHTETpaja

Haxomute mepBooOpaszHble dJIeMEHTapHbIX  (YHKIUH, BBIUUCISTH
uHTerpal o Gopmyne Herotona — Jleitbnuma

Pemarn MMPUKJIAAHBIC 3a/la4d, B TOM YUCIIC COUHUAJIBHO-3KOHOMUYCCKOI'O

U pU3MUECKOro XapaKTepa, CpeICTBAMH MaTEMAaTUYECKOr0 aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Kox
1 Yucna v BBIYMCIECHUS
Panyonanenele  uMcna. OOBIKHOBEHHbIE M JECSTUYHBIE JPOOM, IPOLEHTHI,
OeckOHEUHBIE  TMepHoAMYeckHe  ApoOu.  Apudmeruueckue  omepamuu ¢
1.1 palMOHATIBHBIMM YHCIIAMH, PeoOpa30BaHUs YUCIOBBIX BblpaxeHui. [IpuMenenue
JIpoOeil ¥ MpOIEHTOB JUIsl pelleHHs] NMPUKIAIHBIX 3a7ad U3 Pa3IMYHBbIX OTpaciien
3HAHUU U PEATHbHOW KU3HU
[JeiictBurenpHple  4yucna.  PanMoHanbHBIE M MppalMOHAIbHBIE  YHCIHA.
1.2 Apudmernueckue omnepanud ¢ JACHCTBUTENbHBIMH duciaMu. [IpuOmmkéHHbe
BBIUHCIICHMS], TPaBHJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN
Crenenp c nenbiM nokasateneM. CraHiapTHas ¢opma 3amucu JAeHCTBUTEIBHOIO
1.3 yucia. Mcnonb3oBanue moaxonsmei GopMbl 3alHCH ACUCTBUTEIBHBIX YHCET IS
pEIIEHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHBIX
14 ApudmeTnueckuili KOpeHb HaTypajibHOU cTemeHd. JlecTBUs ¢ apupMeTHUECKUMU
' KOPHSIMM HaTypaJbHON CTETIEHU
Ls CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa
2 VYpaBHEHNs 1 HEPAaBEHCTBA
2.1 ToxmecTBa U TOXK/IECTBEHHBIE ITPe0Opa3oBaHuUs
59 [TpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
. TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHuMEe HepaBeHCTBA. Meron
' MHTEPBAJIOB
24 Pemienue nenbIx U IpoOHO-pAIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppalinoHaabHbIX ypaBHEHUN U HEPABEHCTB
2.6 Pemienue TpUroHOMEeTpUYECKUX YPaBHEHUH
57 IIpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aa4 U 3a7a4

U3 pa3IMYHBIX 00acTel HAYKH U peaslbHOM KU3HU



@OyHKIMU U TpaduKu

@Oynkiys, crocoObl 3amanus ¢yHkuu. I'padpuk ¢ynkumu. B3ammuo oOparHbie

3.1
byHKIMHA
39 Obnacte ompeneneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hynmu dyskuuu.
' [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC M HEUETHBIC (DYHKIIUN
13 CrenenHast ¢GyHKIMS C HATypaJbHBIM M IENBIM IOKa3ateneM. EE cBoiicTBa u
’ rpaduk. CoiicTBa U rpad)uK KOPHsI n-0i CTETICHU
34 Tpuronomerpuueckasi OKpy>KHOCTb, OINpPEICICHUE TPUTOHOMETPUUECKUX (DYHKIIUN
' YHCIIOBOTO apryMeHTa
4 Havana maremaTtnueckoro aHanusa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3agaHUsl TOCIeAOBaTeNbHOCTEHl. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
Apudmerndeckass W TEOMETpHUYECKas TMporpeccud. becKOHEUHO YOBIBaroIIas
42 reomerpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOMIEH T€OMETPUUYECKOU
' nporpeccuu. PopMyna CIOXKHBIX MPOIEHTOB. VCronmp30BaHWE MPOTPECCHH IS
pELIeHUs peasIbHbIX 3a/a4 MPUKIIAJHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKA
MHo)kecTBO, oOmepanuu HaJl MHOXecTBamH. Jluarpammel Oinepa — Benna.
5.1 [IpuMeHeHne TEOpPETUKO-MHOXKECTBEHHOIO armapaTta [Jjsi ONHMCAHMS PpPeajbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Onpenenenue, TeopemMa, CleICTBUE, JOKa3aTEILCTBO
11 KITACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Uwucna v BBIYUCICHUS
1.1 Hatypanbnbie u nensie yrcina. [Ipu3Haku 1eIMMOCTH ENbIX YHCeT
1.2 CreneHb ¢ palMOHAIBHBIM TTOKa3aTeaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypajgbHbIE JOrapu(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHHIA, COACPIKALINX JIOTApU(HMBI
- [IpeobOpaszoBanme BeIpaKEHUH, COIEPKAIINX CTEIIEHU C PAIMOHATIbHBIM

IIOKa3aTcJIEM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
6 Cucrempl JHMHEWHBIX YypaBHeHWH. PemieHue npukiIagHbIX 3a4ad C HOMOUIbIO
' CHUCTEMBbI IMHEHHBIX YpaBHEHUN
2.7 CucteMsl M COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELLIEHUI0 MaTEMaTHUECKUX 3a]a4
' ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAyKH U peaNbHOM KU3HU
3 OyHKIMY U TpaduKu
Oynkius. Ilepuognueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl U MHUHUMYMBI (QyHKUuH. HaunOombinee W HauMeEHbIIEe 3HAYCHHE
(GYHKLIMU HAa IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.3 [TokazarenbHast u gorapudmuueckas GyHKINU, X CBOMCTBA U rpaduKu
34 Hcnons3zoBanue rpadukoB PyHKIUHN I pEIICHUS] YPaBHEHUH U IMHEWHBIX CHCTEM
Hcnonb3oBanue rpadukoB  (GyHKUMH A8 HMCCIENOBaHHUA  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIICHUM 337ad W3 JAPYrHX Y4eOHBIX
MPEIMETOB U PEATbHOM KU3HU
4 Hauana maremaTndeckoro ananmsa
4.1 HenpepsiBabie QyHKITNN. MeTO MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB
4.2 [TpousBonnas Gynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI IPOU3BOTHON
43 [TpousBosHbIe 37eMeHTapHBIX (yHKIMA. DOpMyIbl HAXO0XKAEHUS MPOU3BOIHOM
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (YHKIIUN
[IpumeHeHne NPOM3BOAHONM K HCCIEIOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxxaeHne HauboJsbIIero ¥ HaMMEHBIIETo 3HauYeHUs (QYyHKIUHM Ha
OTpE3Ke
IIpuMeHeHre TPOU3BOAHON JUI HAXOKIECHUS HAWTYYIEro PEeUIeHNs B IPUKIIAIHBIX
4.5 3ajjauax, s ONpeeNieHHs CKOPOCTH Tpollecca, 3aJaHHOro QopMynoil wuiu
rpadukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reomerpuueckuil M pusnueckuil cMbici. Beruncinenue nHTerpana mno

dbopmyne Hetotona — JleliOHuIa




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM O0CBOEHUSI
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 0011ero
o0pa3zoBaHust

Bnagenue meromamMu A0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3a7ady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSIMH: OIpEIEICHUE,
aKCUOMa, TEOpEMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, I0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHUPOBKH; IPUMEHSTh UX; YMEHHE (OPMYyITUPOBATH
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTeMAaTHYECKOW HHIYKLHH;
IIPOBOAMTH  JIOKA3aTeIbHBIE PACCYXKAECHHUA IIpU pPELIEHUU 3ajady,
OLICHMBATh  JIOTMYECKYIO  IPABUWIBHOCTh  PACCYXKICHUH;  yMEHHUE
OIIEPUPOBATh INOHATUSAMHU: MHOXKECTBO, ITOAMHOXECTBO, ONEPALMNA HAJ
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmapart AJI1 OIMCAHMsI PEalIbHbBIX MPOLIECCOB U SIBJIEHUI U IPU PEILICHUU
3aja4, B TOM 4YHCIE M3 JAPYrUX YYEOHBIX MpPEIMETOB; YyMEHHE
OIepUpOBaTh MOHATHAMMU: rpad, CBSI3HBINA Ipad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh TIpadbl Pa3TUYHBIMU

croco0aMu; UCTIONb30BaTh rpadbl MPU PEIICHUH 33024

YMeHue omnepupoBaTh MOHATHUSAMH: HAaTypaJIbHOE YHCIIO0, IIEJI0€ YHUCIIO,
CTENEHb C ILIEJIBIM MOKa3aTesieM, KOPeHb HaTypalbHOM CTENEeHU, CTENEHb
C palHMoHAIbHBIM  [OKa3aTeleM, CTeNeHb C  JICHCTBUTENBHBIM
MoKasareyneM, JiorapudM UYUCIIa, CHHYC, KOCHHYC M  TaHTCHC
MPOM3BOJBHOTO YHCJA, OCTATOK IO MOJYIIO, pPalMOHAIBLHOE YHCIIO,
UppalMOHATFHOE  YWCJIO,  MHOXXECTBA  HATYpalbHBIX,  IEJNBIX,
paloOHaNbHBIX, JCUCTBUTENbHBIX YHCET; YMEHHE HCIIOIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHbBIINK OOIIMNA JENUTENh U HauMEHbIIIEe
o0miee KpaTHoe, anroput™ EBKiuaa mpu pelieHuu 3a1ay; 3HaKOMCTBO C
pa3UYHBIMM ~ TO3UIIMOHHBIMA ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBITIOJTHATh BBIYMCIICHUE 3HAYCHHH W TPEOOpa3oBaHUs BBIPAKCHHUHA CO
CTeTeHSIMH W JorapudmMamu, HpeodpazoBaHus IPOOHO-PAMOHAIBHBIX

BBIpa)KeHPIfI; YMCHHC OIICPUPOBATHL IIOHATHUAMH: ITOCICAOBATCIIBHOCTD,



apupmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckOHEeYyHO yObIBaroIlas TIeoMEeTpUYecKass Iporpeccus; yMeHue
3aJ1aBaTh MOCJIEA0BATEILHOCTH, B TOM YHCJIE C IOMOLIbI PEKYPPEHTHBIX
dbopmys; yMeHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3aluCHd  KOMIUIEKCHBIX 4uces  (reoMeTpudeckas,
TPUrOHOMETpHUUECKass U  anreOpavueckas); yMETb  IPOU3BOAUTH
apupmMeTHyecKre IeMCTBUS C KOMIUIEKCHBIMU YHCIIAMH; INPUBOIHUTH
IIpUMEpPBl  HCIOJIb30BaHUS  KOMIUIEKCHBIX  YHCEN;  OIEpUpOBATH
MNOHATHAMM: MaTpuma 2x2 u  3X3, ompeneinuTenb  MaTpULBL,

FGOMCTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMeHue onepupoBaTh MOHSITHAMU: pPalMOHATIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTeNlbHbIE, CTETEHHbIE, JIoTapu(MUUECKHe, TPUTOHOMETPHUYECKHE
yYpaBHEHUST U HEPABEHCTBA, HMX CHCTEMbl; YMEHHE OINEPUPOBATH
MOHSITUSMH: TOXJIECTBO, TOKIECTBEHHOE MPEoOpa3oBaHME, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PaBHOCUIHHOCTH
YpaBHEHUU, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTb YypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBbI C IOMOIIBIO PA3TUYHBIX MPUEMOB; pPEIIATh
YpaBHEHHs, HEPAaBEHCTBA U CHCTEMbl C MapaMeTpoM; MPUMEHSTbH
YpaBHEHHUS, HEPABEHCTBA, MX CUCTEMBI ISl PEIICHUS MAaTeMaTUYECKUX

3aa4 1 3a/la4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMHU: (QYHKUUS, YETHOCTh (DyHKIMH,
NEPUOIUYHOCTh (DYHKIIMHM, OrPaHMYEHHOCTb (PYHKIUH, MOHOTOHHOCTBH
byHKIMH, SKCTpeMyM (YHKIUHA, HAaHOOJbIEe U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeNpepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
¢byHKUMY, TIepBas U BTOpasi NPOM3BOIHAS (YHKLUHU, TECOMETPUUECKUNA U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneIEHHBIN
MHTErpajl; yMEHHE HaXOJIUTh AaCUMNOTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUUCIIATh TPOM3BOJHBIE CYMMBI, IIPOM3BEIEHHS, YacTHOTO U
KOMIO3UIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K Irpauky
(GyHKINW; yMEHHE HAaXOIUTh INPOW3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOIb30BaTh MPOU3BOJIHYIO JJS HCCIENOBaHMUS (QYHKLUA,
HAXOJIUTh HAWOOJbIIME M HAUMEHBIINE 3HAYCHUS (YHKIMN; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTro
aHajaM3a; TMPHUMEHATh TPOU3BOAHYIO JUISI HAXOXKICHUS HAMIYYILEro

pEeIICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COIHAIIBHO-DKOHOMHWYCCKHUX M



(bu3HYECKUX 3a7]a9ax; HAXOJUTh TUIOMIAIU U 00BbEMBI (PUTYP C TTOMOIIHIO
MHTETpaja; IPUBOAUTH IPUMEPHI MAaTEMaTUYECKOIO MOJEIMPOBAHUA C

NoMOIIBI0 AU epeHInanbHBIX YpaBHEHUH

YMeHue omnepupoBaTth MOHATUSAMU: Tpapuk QYHKIUH, oOpaTHas
GyHKLMS, KOMIO3UIMS (QYHKUUH, JTUHEWHas (QyHKIMSA, KBaJpaTHUHAs
byHKIHSA, parmoHaIbHast byHKIHA, CTETIeHHas byHKIWSA,
TPUTrOHOMETpUYECKHEe  (DYyHKIMM, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKIMM, TOKa3aTeldbHAas | Jorapudmudeckas QGYHKIUU; YMEHHE
CTpOUTh TpadUKH H3YYCHHBIX (DYHKITUH, BBITIOJHATH NPEeoOpa3zoBaHUs
rpaduKoB (YHKIIHHI, UCTIONb30BaTh TpaduKU ISl U3YYEHUS MPOIIECCOB U
3aBUCUMOCTEH, MpHU pelleHUH 3a7ady U3 APYruxX y4eOHbIX MPEIMETOB U
3a7ad U3 peajbHOM JKU3HU; BBIpAXaTh (POPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIBb30BaTh CBOMCTBA W Tpapuku (QyHKIMH Ui
pellleHns] ypaBHEHUHM, HEPABEHCTB U 33/au C IMapaMeTpaMu; U300paxarb
Ha KOOPAMHATHOW IIJIOCKOCTH MHOXECTBAa pEIICHUH YypaBHEHHIH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/ladd pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 337a4d U3 00JaCTH YIpPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHMs, HEpaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, MCCIECNO0BaTh IIOJYyYEHHOE DPEIICHUE U
OLIEHMBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB, YMEHHE MOJEIMPOBATH
peanbHbBle CUTyallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCJIOBHMIO 3aJayH,
HCCIENA0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM amrmapara

asreOpbl, HHTEPIPETUPOBATh NOTYUESHHBIH pe3yabTaT

YMeHHe onepupoBaTh MOHATUAMU: CpeHee aprudMeTHyecKoe, MeIruaHa,
HauOoJnpIllee ¥  HAWMEHbIIEe 3HAYEHHUS, pa3Max, JIUCIEePCHS,
CTaHIapTHOE OTKJIOHEHHWE YHCIOBOrO HalOOpa; YMEHHE W3BJIEKATh,
MHTEPNPETHPOBATh HH(POpPMAIHMIO, TPEICTaBIEHHYI0 B TaliMIax, Ha
auarpaMMax, rpaukax, OTpakarollyto CBOWCTBA PEaNbHBIX MPOIIECCOB U
SIBIICHHIA; TIPEJICTABIIATH HHPOPMAIIHUIO C TIOMOIIHIO TAOJHII M TUATrpaMM;
UCCIIeI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NPHUMEHEHHEM
rpadMuecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEACTB; rpaduvecKu
WCCIIEIOBATh COBMECTHBIC HAOJIOACHWUS C TOMOMIBIO  JHArpaMm

pacccuBaHusd U JIMHEHHOM perpeccuun
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YMeHHE OnepupoBaTh NOHATHAMU: CIyYalHBIA ONBIT WM CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOro COOBITUS; YMEHUE BBIUYUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpaUUeCKUX METOJOB; NPUMEHSTH
(bopMysBl CIIOKEHHUS M YMHOXEHHUS BEPOSTHOCTEH, (OpMyJy MHOJIHOM
BEPOSTHOCTH, popMyny bepHymin, koMOuHaTOpHbIE (HaKTHI U POPMYJIBL;
OLIEHMBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; YMEHHME OINEepUpPOBATH
MOHATUAMM: Ciy4yailHasi BEJIMYMHA, PpACIpelelIeHUE BEPOSTHOCTEMH,
MaTEMaTHUYECKOE OKMJAaHHWE, OUCHEPCHA M CTaHIAPTHOE OTKIOHEHHE
CllyyailHOH BeNWYMHBI, (QYHKUUH pacOpeleNeHuss ¢  IUIOTHOCTH
PaBHOMEPHOI0, IOKA3aTEJbHOTO W HOPMAaJbHOIO PpaCIpElEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpelesieHud Juis
peleHusl 3aJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIEIOBAHUI; YMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIIMX YKMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUAX; YMEHHUE OINEPUPOBATH MOHATUSAMHU: COYECTAHHE, NIEPECTAHOBKA,
YHUCIO COYETAaHWH, YHCIO IEepecTaHOBOK; OMHOM HploTOHA; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (DAKThI M pacCyKICHUS IJIsl pEeIeHUs 3a/ay;
OLICHUBATh BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEJIb U HUHTEPIPETUPOBATH NIOJYUCHHBINA PE3YNIbTAT

YMeHHe oOomnepupoBaTh IOHATHUSAMH: TOYKA, IIpsAMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKMH yroi,
JBYTPAHHBI yTOJ, TPEXIPAHHBIA Yroj, CKPEUIMBAIOIIHMECS IPSMBIE,
MapaJUIeIbHOCTh U NMEPIEHIUKYISPHOCTD NPSAMBIX U IUIOCKOCTEH, yroil
MEXIYy MNPSMBIMH, YrOJI MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH A0 IIOCKOCTH, PACCTOSHHUE MEXIY
MIPSAMBIMH, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHUE HUCIIOIb30BATh IIPH
peleHnH 3aJad U3ydeHHbIE (PAKTBI MU TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHpa; CTPOHTH
MaTEMaTUYECKHE MOJENH C IOMOILBIO TI'E€OMETPUUYECKHUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU NPAKTHYCCKUC 3aa4n

YMenue omnepupoBaTh MOHATUSAMU: IUIOUIaAb (GUrypel, 00bEM (UTYPBHL,
MHOTOT'PaHHMK, MPAaBUIbHBIH MHOTOTPAHHUK, CEYCHHE MHOIOIpaHHMKA,
KyO, Tmapajuielienunena, Npu3Ma, NUpaMmuia, (Gurypa w MOBEPXHOCTH
BpallleHHs, LUWIMHApP, KOHYC, wap, cdepa, Iomaas cepsl, MIomanb
MOBEPXHOCTH MHPaMM[bI, TPU3MBI, KOHYycCa, LMIMHApa, 00BEM KyoOa,

MPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMHuabl, MPU3MbI, IWIHHIPA,
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KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS] KOHyCa W IMIMHIPA,
napajulelbHble OCH WM OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacatomascss cdeppl, NWIMHAPA, KOHYCa; YMEHHE CTPOHMTh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (QUTYpPBl U MOBEPXHOCTH
BPAIICHHS, UX CEUYCHUS, B TOM YHUCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPE/ICTB;
yMEHHE NMPUMEHSATh CBOMCTBA T€OMETPHYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBAThH OMpPEICIICHHUS] U3Yy9aeMbIX (DUTYp, BBIBHTaTh THIIOTE3HI
O CBOWMCTBAaxX M NMPU3HAKAX T'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOIUTH Kiaccupukanuio ¢uryp o
pa3NUYHbIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE JONOJHHUTEIbHbIC

MOCTPOCHHUSI

YMeHue omepupoBaTh TOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbI MePeHOC, CUMMETPHS Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00US, TMOAOOHBIE QUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXWUTEKType; HCIOJb30BaTh I'€OMETPUYECKUE OTHOILIEHUS
IOpU PpELICHUU 3a/ad; HaXOAUTh IEOMETPUYECKHE BEJIWYMHBI (AJIUHA,
yroj, IUIOIAAb, OOBEM) TPU pEUICHHH 3a1ad H3 APYTruX Y4eOHBIX
IPEIMETOB U U3 PeajbHOM JKU3HU; YMEHHE BBIUUCIATh T€OMETPUYECKHE
BEJIMYMHBI (AJUHA, YTOJ, IUIOWa]b, OOBEM, IUIOIAAb MOBEPXHOCTH),
UCMONb3ys H3Yy4YeHHbIE (DOPMyNbl M METOABI, B TOM YHCIE: IUIOMIAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCa, IIMHAPA, IUIOMAAb chepsr;
00bEM Ky0a, MPsIMOYTOJILHOTO MapajuieNienuIesia, TUpaMHuIbl, MPU3MBI,
IWINHIpPA, KOHYCa, Iapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp

YMeHue onepupoBaTh NOHATUSMU: NPSAMOYTOJIbHAs CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha YHCIIO, Pa3loXKeHHe BeKTopa Mo 0as3ucy,
CKaJIIpPHOE TIPOW3BEJCHUE, BEKTOPHOE MPOU3BBEIACHUE, YTON MEXKIY
BEKTOPAaMH; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIA M KOOPAWHATHBIN METOJ
JUISL pPEIICHHWS TEOMETPUUYECKMX 3ajJad M 3amad  JAPYruX ydeOHBIX
MPEAMETOB

YMmenue BbIOMpaThb MNOAXOMAIIMM METOA JJii peHIeHUs 3a7auu;
MMOHUMAHWE 3HAYUMOCTH MAaTeMaTUKU B U3YYEHUU TMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIECCOB W  SIBICHUH; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHUC IIPUBOIAUTH
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INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
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1 Yucna 1 BBIYUCIICHUS
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' CTENEHU
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2.5 [{ensie 1 1poOHO-palMOHATBHBIE HEPABEHCTBA
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3 OyHKIUH U TpaPUKH
31 OynHkius, cnocoObl 3amaHus ¢(yHkuuu. ['padpuk Qynkumu. B3anmHO 0OpaTHBIE
' bynkuun. Yétapie n HeuéTHBIC QyHKIMH. [leproandyeckue GyHKITMN
OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymun ¢yskuumu.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMBI (yHkuud. HauGomnbiiee U HauMeHbIee 3HAYCHHE
(GYHKLINU Ha TPOMEKYTKE
33 CrenenHass ¢yHKUMS C HaTypaJbHbIM W IIeJbIM ToOkKa3areiaeM. EE cBoiicTBa u
' rpacduk. CBoiicTBa 1 rpauK KOpHS n-0i CTENEHU
34 Tpuronomerpuueckune GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKLINH, KX CBOMCTBA U IrpaduKH
36 Toukm paspeiBa. AcuMnToThl rpadukoB ¢yHkuuii. CBoiicTBa  (QyHKUIUH,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTensLHOCTH, CITOCOOBI 3aJaHK ITOCIEN0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccu. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hayana maremaTtnueckoro anaiusa
4.1 [TpousBoanas ¢pynkumu. [Ipon3BoHbBIC 3JIeMEHTAPHBIX ()YHKITHI
[Ipumenenne npPoOU3BOJHOW K HCCIEAOBaHHIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOOJNBIIEro ¥ HaWMEHBIIETo0 3HaYeHUS (YHKIMHU Ha
OTpe3Ke
43 [TepBooOpa3nas. UnTerpan
5 MHokecTBa U JIOTUKA
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6.1 OnucarenpHas CTaTUCTUKA
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