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MNOACHUTEJIbHAS 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa U Havyaga MaTeMaTHIECKOTO
aHanmu3a» 0a3oBoro ypoBHs miis obydarormuxcs 10 —11 xmaccoB paspaborana Ha
ocHoBe PDeiepanibHOr0 rOCyAapCTBEHHOTO 00Pa30BaTEIHLHOIO CTAaHAAPTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBAHMIA,
NPEIBSIBISEMBIX K MAaTeMaTHYECKOMY OOpa30BaHHIO, U TPATUIUN POCCHICKOTO
oOpazoBanus. Peanmusanus mporpamMmbl oOecleYWBAaeT OBJAJCHUE KIIOYEBBIMU
KOMITETCHIIUSIMH, COCTABJISTFOIIIMIMHU OCHOBY IS CAMOPA3BUTHSI M HEMPEPHIBHOTO
00pa3oBaHwsl, MEJIOCTHOCTh OOIMIEKYIBTYPHOTO, JJHYHOCTHOTO U MO3HABATEIIHHOTO
Pa3BHUTHUA JTUYHOCTH OOYJAFOIIIHXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTU4eCKOrO aHAIM3a» SIBISETCS OAHUM U3
HaubOosee 3HAUYMMBIX B MpPOTrpaMMe CTapuieil IMIKOJbl, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECHEeYMBAECT HWHCTPYMEHTAIbHYIO 0a3y Uid H3Yy4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C JIpyrol CTOPOHBI, (POPMUPYET JIOTUYECKOE U
a0CTpaKkTHOE MBIIIJIEHUE Yy4YalluXcs Ha YPOBHE, HEOOXOAMMOM JMJii OCBOEHUS
KypcoB HH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca ydYalllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOU JTOCTHKEHUSI B MaTEMaTHUECKOH Gopme.

Kypc anredpsl u Hayasl MaTeMAaTUYECKOTO aHAIM3a 3aKJIa(bIBAET OCHOBY JUIS
YCHEIIHOr0 OBJIAJEHUS 3aKOHAaMM (U3UKH, XHUMHH, OHOJOTMH, HNOHMMAHUS
OCHOBHBIX TEHJICHLMI 53KOHOMHUKM M OOIIECTBEHHOM JKW3HHW, I103BOJIAET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IOBCEAHEBHOW XKM3HU. B TOXe Bpems OBIaJcHHE
aOCTpakTHBIMM M JIOTUYECKHM CTPOIMMHM MaTE€MaTHYE€CKMMM KOHCTPYKLUSMU
pa3BUBaeT yYMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb
YTBEPKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aIUIo, abCTparupoBaHue u
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIIEHHE. B xone u3yueHus
anreOppl W HadaJdl MAaTeMaTM4YEeCKOro aHaju3a B CTaplield IIKoJie Yydalluecs
IIOJIy4arOT HOBBIM OIBIT PEIICHHs MPUKIAIHBIX 3a4ad, CaMOCTOSTEIBHOIO
NOCTPOEHUSI MaTeMaTUYECKUX MOJEJIEH pEaJbHbIX CUTyalUMd W WHTEPIpPETalnd
NOJIyYEHHBIX  PEUIEHWH, 3HAKOMATCA C  OpUMEPAMHM  MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOIMIMMUCS
MaTE€MaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMHU.

Kypc ob6mnagaer 3HAUMTENbHBIM BOCIUTATENIbHBIM IOTEHLMAIOM, KOTOPBIH
peannzyeTcsi Kak 4epe3 y4eOHbI mMaTepuai, CrocCOOCTBYIOMIMNA (POPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U 4Yepe3 CHeHUPUKYy Y4eOHOW IesTeNbHOCTH,



TpeOyromeit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IPOJOJKATEIBHOM
KOHLIEHTpAllMy BHUMAHHS U OTBETCTBEHHOCTH 3a MMOJYYEHHBIN pe3yJIbTar.

B ocnoBe metomuku oOydenuss anreOpe M HadajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

Crpykrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTU4eCKOr0 aHaIN3a» BKIIOYAeT
CIENYIOLINE COACPKATEIBHO-METOANYECKUE JIMHUM: «YHCiia W BBIYMCICHHS,
«Dynkmuun  u - rpadukm», «YpaBHeHHMS UM HepaBeHCTBa», «Hawama
MaTeMaTU4ecKoro aHammsa», «MHoxecTBa M JIOTHKa». Bce OCHOBHBbIE
COZIEPKATENBHO-METOANYECKUE JIMHUM H3Y4YarOTCsl HA IPOTSHKEHUM JBYX JIET
oOy4deHusi B CTapllei ILIKOJE, €ECTECTBEHHO OIOJHAS APYT JIpyra U MOCTEIEHHO
HACBIIAsICh HOBBIMM TeMaMd W  pasgenamu. JlaHHbIA Kypc  sIBIsieTcCA
UHTETPaTUBHBIM, IIOCKOJIbKY OObeIuHsEeT B cebe cojep)KaHue HECKOJIbKUX
MaTeMaTUYECKUX AUCLUIUIMH: ajireOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHAIIU3,
Teopusi MHOXKeCcTB U Jp. [lo Mepe Toro kak yuamuecs OBIJIAJEBalOT BCE Ooiee
IMIMPOKUM MATEMATUYECKUM almapaToM, Y HUX MOCIEI0BATEIbHO (POPMUpPYETCS U
COBEPILECHCTBYETCS YMEHUE CTPOUTh MATEMaTUYECKYyI0 MOJENb pPEealbHOU
CUTyalluu, TPUMEHSITh 3HaHUA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTO aHaJIN3ay, ISl PEIIEHUS] CaMOCTOATEIbHO CHOPMYIUPOBAHHON
MaTEeMaTU4YECKOM 3a/1auy, a 3aTEM UHTEPIPETUPOBATh MIOJyYEHHBIN PE3yJIbTaT.

CopepxxarenbHO-MeTOAMYECKasA JIMHUAA «HUucna U BBIYUCIECHUS) 3aBEPIIAET
(¢bopMUpOBaHNE HABBIKOB UCIHOJIB30BAHUS ACHCTBUTEIbHBIX YHCEN, KOTOPOE ObLIO
HA4YaTo B OCHOBHOM IKoJjie. B crapmiell mkosie ocoboe BHUMaHHME YAENAETCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIOYAIOUIMX B ce0s
UCIIOJIb30BaHUE pPA3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPalMOHAIIBHO BBINIOJNHATh JEHCTBUA C HUMH, JedaThb HPUKUIKY, OLIEHUBATH
pe3ynbraT. OOyyarommecss MOMY4YalOT HAaBBIKU MPUONMKEHHBIX BBIYUCICHHM,
BBIMIOJIHEHMsI JEHUCTBUH C 4YHUCIAMM, 3allUCAaHHBIMM B CTaHAAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HA MPOTSHKEHUH BCETrO
oOydeHuss B CTapuieil IIKoJe, MOCKOJbKY B KaXKIOM paszfelie IporpaMMbl
NPEAYyCMOTPEHO PELIEHHE COOTBETCTBYIOIMX 3afad. OOydaromuecs: OBJIaJeBatOT
pa3IMYHBIMM METOJAMM PELICHUS LEJbIX, PAlUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPaBHEHMH,
HEPaBEHCTB U UX cucTteM. [lorydeHHbIe yMEHUS UCIIOJIB3YIOTCS ITPU UCCIIEI0BAHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOIHOM, PEHICHUH MPUKIAAHBIX 3a7ad U 3a7ad Ha
HaxXO0XJIE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHKuuu. JlaHHas
collep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHUN
BBIMOJHATh pacdy€rsl 1Mo (opMysaM, IpeoOpa3oBaHUsl LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXE BBIPAKEHUH,



COJIepKallMX CTerneHu u Jjorapudmel. brarogaps u3ydeHuio anreOpandecKkoro
Marepuajia  MPOMCXOAWT  JAJbHEWIEEe  pPa3BUTHUE  ANTOPUTMHUYECKOIO U
aOCTPakTHOTO MBILIUICHUS YdYalluxcsi, (OPMHUPYIOTCS HAaBBIKH JEeIyKTUBHBIX
paccykaeHuid, paboOTl C  CUMBOJIBHBIMM  (OpMaMHu,  IpenCTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Anredpa
npenigaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI MJIs pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenpHo-MeToaudeckass JUHUS «DyHKIUM U TpauKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEA0BATENBHOCTD V3Yy4YCHHUS MaTepuraa. N3yuenne CTEIIEHHOM,
MOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOHUCTB
U rpadUKOB, UCIOIb30BaHUE (PYHKUMU JUIs pelIeHus 3a7ad U3 JpYyrux y4eOHbIX
IIPEIMETOB U PEANbHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaKk W C pEIICHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM Oo0iblIOE BHUMaHHE
yaensiercs: GOpMHUPOBAHUIO YMEHHUS BbIpaXkaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3NMYHBIMH BEJIMYMHAMHU, HCCIEAO0BATh MOJTY4YEHHbIE (YHKIHH, CTPOUTHh HX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUUN
Y HABBIKOB, IO3BOJSIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIy BEIMYMHAMHU B
pa3nuuHOil (opMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHNIO U KOHKPETU3ALNH, UCTI0JIb30BAaHUIO aHAIIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMaTndecKoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YyYarOIMMCsI,  KOTOPBIX MOSBISIETCS BO3MOXXHOCTh UCCIEN0BATh U
cTpouTh rpadukud (YyHKUUH, ONpEAeNsiTh HX HauOOJbIIME W HAWMEHBIINE
3HAYEHUs, BBIYMCIIATH IUIOWaad (Uryp U OObEMBI TeJl, HAXOAUTh CKOPOCTH U
YCKOpEHMsl IIpoleccoB. JlaHHas colep:KaTellbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MAaTEMATHYECKUX MOJENIEN peajabHbIX CHUTYalNM,
HaxXO0JICHUS HAWIYYIIETO PELICHUs B IPUKIANHBIX, B TOM YHCJIE COLMAIBHO-
PKOHOMHYECKHMX, 3aJa4ax. 3HAaKOMCTBO C OCHOBAaMM MAaTE€MAaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (POPMaIBLHO-IOTHYECKOTO U KPEaTUBHOIO
MBILUIEHUS, (POPMUPOBAHUIO YMEHHMIl pACIIO3HABATH IPOSBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHHKE M HCcKyccTBe. OOyuwatonigecss Y3HAIOT O
BBIJJAIOIINXCSL PE3YyJIbTATaX, ITOJYYEHHBIX B XOJE PAa3BUTUS MATEMATUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MEeTOAUMYECKas JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBSLIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABIICHNs MPOHU3BIBAIOT BECHh KypPC IIKOJBHOW MATEMATHUKH U IPEIJIararoT



Haubosee YHUBEPCATbHBIN SA3bIK, OOBEIUHSIIONINI BCE pa3/esibl MAaTEMATUKH U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PA3HBIE MATEMATUYECKHE NUCLUUIUIMHBI B €IUHOE
uenoe. 1loatoMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY IOHHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKM M MCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOrO aHAIW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMUPOBATh HABBIKH MOCTPOCHUS MOJIETIEN peabHbIX CUTYyaLUi, UCCIIEIOBAHUS
ATUX MOJEJEH C MOMOIIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOIo aHajau3a U
MHTEPIPETALUK NOJyYCHHBIX PE3ysbTaTOB. Takue 3alaHus BIUIETCHBI B KaXIbIN
U3 pa3/iesioB IPOrpaMMBbl, MOCKOJBKY BECh MaTEpPHUAl Kypca IIMPOKO UCIOIb3YETCs
JUISL peLIeHus] IPUKJIAAHBIX 3a1a4. [Ipu pemenun peabHbIX NPAKTUYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HAOIIOAATENBHOCTb, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBarTbcs, MCMOJIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUECHUs BCEX TeM Kypca «Ajiredpa M Hayana
MaTEMaTUYECKOTIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM muiaHe Ha HW3y4YeHHE Kypca aiareOpbl M Havyal MaTeMaTH4YeCKOTro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henelto B 10 kimacce u 3 Jaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucnaa v BBIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodbu. ApudMeruyeckue  omnepanud ¢
palMoOHaNIbHBIMU YHUCIIAMHU, TPE0Opa30BaHMs YUCIOBBIX BbIpakeHu. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PElIeHUs MPUKIAAHBIX 337a4 U3 Pa3IUYHBIX OTpaciei
3HAHUM U PEATIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalnyoHanbHbIE W UppallMOHAIBHBIE YHKCIIA.
Apudmernueckre omnepaludd € JIeUCTBUTENbHBIMU yuciaamu. [IpulnuxéHHbie
BBIYMCIIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHM.

Cremenp ¢ menbiM  mokazateneMm. CranmaptHas QopMa  3amucu
JNEUCTBUTENLHOTO uncia. Mcmonp3oBaHwe mOAXOAsImIe  (GOpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN MJIs PELICHUS NPaKTUYECKUX 3aJad U IPEACTABICHUS
JAHHBIX.

ApudpmeTnuecknii  KOpeHb  HaTypaldbHOW  cremeHd.  JledcTBus  c
apu(METHYECKUMU KOPHSIMHU HATYpalIbHOMN CTETICHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTon uHTEpBaNOB.

Pemenue nenbix u [poOHO-paLIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenune nppanoHaibHbIX YpaBHEHUM U HEPABEHCTB.

Perienue TpuroHOMeTpUYECKUX YpaBHEHUM.

[IppuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a7ad
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasibHOM KU3HU.

DyHKIUM U TPAPUKHU

Oynkuus, crnocodbl 3amaHus GyHkouu. ['paduk  dyskiuu. BzaumHo
oOpaTHbIe PYHKIIUHU.

OO6nacth omnpeneneHuss ¥ MHOXKECTBO 3HaueHud (yukumuu. Hynu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.

CrenenHast pyHKIMS C HATypaJbHBIM M LENbIM MoKka3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpauK KOpHs 1-OM CTENEHHU.



TpuroHoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

Hauasna MmaTeMaTH4eCKOr0 aHAIM3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3a1aHUS MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE OCIIETOBATEIBHOCTH.

ApudmeTrnueckast 1 reOMETpHUEcKas mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX HPOLEHTOB. MCronb30BaHME MPOTrpecCHH s
pELIEHHUs] peaJIbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoKecTBO, omnepalnuu HajJ MHOecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara i ONUCAHUS PEalbHbBIX
MPOLIECCOB U ABJICHUM, IPU PELLICHUH 33]1a4 U3 APYrUX y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BBIYUCICHUSA

HarypanpHble u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapu¢m uucna. JlecaTuyHble U HATypajbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaX)eHH, COIEPIKALIUX JOTapru(MBbI.

[IpeoOpa3oBanne BBIpAXKEHUN, COAEPKAIIUX CTENEHH C PaAlUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMbI JIMHEHHBIX YPABHEHUM.

CucreMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3a/ad U 3a/Jad U3 Pa3luvHbIX o0JacTed HaykKu M peajbHOU
KU3HU.

DyHKUMU U TPaPUKH

®Oynkuusa. [lepuoguueckue  QyHkuuu. [IpoMexyTkKMm  MOHOTOHHOCTH
byakun. MakcumyMbl 1 MUHUMYMbI GyHKiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpruyeckue QyHKIUHN, UX CBOWCTBA U TpapUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 pelIeHUs] YpaBHEHUN U JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPbIE€ BO3HHUKAIOT MPU PEIICHUU 3a/ad U3 APYruX ydeOHbIX
PEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4ecKOro aHajmn3a

HenpepsiBable ¢pyHKIIMN. MeTon HHTEPBAIOB 7Sl pELICHHs] HEPAaBEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpuyeckuii ©u  (QU3NUECKUNA  CMBICT
MIPOU3BOIHOM.

[IpousBoaHble  dIE€MEHTApHBIX  (QYHKUUHA.  DOpMyNbl  HAXOXKIACHUS
IIPOM3BOJHON CyMMBI, MPOU3BEICHUS U YACTHOTO (DYHKIIUHA.

[TpumeHeHre MPOU3BOIHON K UCCIETOBAHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHus (QYHKIMKM Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4llIero pELICHHs B
NPUKIAIHBIX 3aJadax, [JIs ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
bopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WNHurterpan, ero reoMeTrpuyeckuii W (Qusnueckuid cMbIca. Beruncienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘l€6HOFO npeamMcTa «Maremartuka» JOJIDKHO oOecrneYnBaTh
AOCTHXXCHHUC HA YPOBHEC CPCIHETO O6HI€FO O6paBOBaHI/I$I CIeayrommx JNIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6paBOBaTeJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo mpeaMeTa
«Marematnkay XapakTepu3yroTCs:

['paxganckoe BOCIIMTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIUU 00YHArOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxKJaHCKOTO oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOLIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOU IIKOJIBI,
K HCIOJIb30BAHUIO ATHX JOCTH)KCHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax
YKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEM pPOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEACHUA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKHU U IEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTUYecKoe BOCITUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIIOYAs 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMATUYECKUM aCIeKTaM Pa3IUYHbIX BUJIOB HCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6€30MmacHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U

OT/bIXa, peryJsipHas dusnyeckas AKTUBHOCTb); buznyecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03OPOBUTEIILHOM
NEATEIIBHOCTBIO.

TpyzoBoe BociuTaHue:



TOTOBHOCTBIO K TPYyAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHeiM  chepaM  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHHUM BCEM XU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEILICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYphbl, MOHMMAaHUEM BIMSIHUS
COLMAJIbHO-D)KOHOMHUYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOIHON M COLUAIBHOU
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodIieM;
OpHEHTAallMe HAa MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUW JUIsl PEIICHUs 3a/ad B
00JIaCTH  OKpyXarolel cpelbl, IUJIAaHUPOBAHHUS TMOCTYIKOB U OLEHKH HX
BO3MO>KHBIX MOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEJIbI.

[{eHHOCTH HAYyYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHUEM
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeJIOBEYECKOM IesTeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYMMOCTH JUIsl PA3BUTUS LMBWIM3ALMH; OBJIAJECHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypod Kak CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh IMPOEKTHYIO M HCCIEI0BATENbCKYIO AESTENbHOCTD
VHJUBUAYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3ybTaThl OCBOCHHS MPOrpaMMbl yu4eOHOTO MpenMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OtiCMBUIMU.

1)  Vuusepcanvnvie = no3maeamenwvmvle  Oeticmseus,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00YyYaowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJCalowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCTIe008aMENbCKUX ONepayull, yMeHut pabomams ¢ ungopmayueti).

ba3oBele ornueckue AeUCTBUSA:

e BBIBIISITh U XapaKTEPU30BaTh CYILIECTBEHHbIEC MPU3HAKH MAaTEMaTUYECKUX
00BEKTOB, MOHATHUNA, OTHOIIEHUW MEXIY MOHIATHAMU; (DOpMyIUpOBaAThH
OTIpENIeTICHUs]  MOHATWN; YCTAaHABIMBATH CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTIO aHAJIN3;



BOCIIPUHUMATh, (HOpPMYyJIUpOBaTH W  TPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCJIOBHBIC;

BBISIBJIAITH ~ MAaT€MaTHMYe€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;
npemsiaraTh ~ KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTelIbCcTBa  MaTEeMaTUYECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

BBIOMpATh CIOCOO pelieHus: y4eOHO#M 3ajaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BHIOUpPATh HauboIee MOAXOASIIMN ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICAO0BATCIbCKHUC I[GflCTBHH:

UCIIONIb30BaTh BOTMPOCH! KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS;
(GbopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMYy,
yCTaHaBIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBONTH CaMOCTOSITEIIEHO CTUIAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHHE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTro
o0ObeKTa, SBJICHHS, TWPOLECCA, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYITUPOBATH OOOOIICHNS W BBIBOJBI TIO pe3yjIbTaTaM
POBEAEHHOTO HAOIONCHUSA, WCCIIECIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

MIPOTHO3WPOBATh BO3MOXXHOE DPA3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ uadopmanueii:

BBISIBIIATh JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHHUS 3a]1a4u;

BBEIOMpAaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBaTh HHPOPMALIUIO, MPEJCTABIATh €€ B pa3In4HbIX (popMax,
WTIOCTPUPOBATh Tpaduuecky;



e OIICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIEHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvuvie KOMMYHUKAmMUGHbIE  OelicmEus,  00ecneyusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCHL.

OO01ienue:

e BOCIpUHUMATh U (GOPMYTUPOBATH CYXKICHHS B COOTBETCTBUHU C
YCJIOBHUSIMHU U TICJISIMH OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelleHus 3a/1a4yl, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTaT;

e B X0/€ 00CYXJIeHHs 337]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKJICHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JMajiora, oOHapy»KMBaTh pa3inuuMe W CXOJICTBO IMO3UIIMIA; B
KOppEKTHOU popMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHMUS,

e TMPEACTABIATH  PE3yNbTaThl  pEIICHWS  3aJaud,  OIKCIEPHUMEHTA,
UCCIIEIOBAHMSI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU U OCOOEHHOCTEN ay IMTOPUH.

CoTpyIHUYECTBO:

e IOHMMATh U  HCIOJB30BATh  MPEUMYLIECTBA  KOMAHJIHOH U
WHIUBUTYyTBHON pabOThI IpH pENIeHNH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECC
U pe3yJibTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4YacTBOBaTh B IPyNmNoBbIX hopMax paboThl (00CYk ACHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh KAaYECTBO CBOETr0 BKJAJa B OOLIUN MPOAYKT MO KPUTEPHSM,
c(hopMyJIMPOBAaHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

3) Yhueepcanonvie  pezynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTpOJIb:

e BIAACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIaJeTh CHoco0aMu CaMONpPOBEPKH, CAMOKOHTpOJIA Tpolecca u
pe3yJibTaTa pelieHusi MaTeMaTH4YeCKON 3a/1auH;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBHE pe3yJbTaTa LEJIW U YCIOBUAM, OOBSICHSITH
IIPUYUHBI JTOCTHXKECHUS WIM HENOCTWIKCHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIM3ay
Ha YpOBHE CpeIHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneduBaTh JOCTUXKEHUE
CJIeIYIOLIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KITIACC

Yucia ¥ BIYMCICHUS

OnepupoBarh MNOHATUSIMH: PALMOHAIIBHOE W JEHWCTBHUTEIHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, TPOLIEHTHI.

BemonHate  apudmernyeckue — omepauud € palUMOHAIBHBIMM U
JNEWCTBUTEIBLHBIMU YUCIIAMHU.

BoinonuaTe npuOamkEHHbIE BBIUMCICHUSA, UCIIONB3YS MpaBuia OKPYTICHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3yJIbTaTa BIYNCICHHMN.

OnepupoBarh MOHATUSAMHU: CTEIEHb C LENBIM IIOKa3aTesIeM; CTaHJapTHas
dopMa 3amucu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHU;
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3alMCH IEHCTBUTENBHBIX YMCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JTaHHBIX.

OnepupoBarh MOHATUSMU: CUHYC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YIUIa,
UCIIOJIb30BAaTh 3aIIMCh IIPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMS U HEPaABeHCTBA

OnepupoBarh NOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH M peaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LIENBIX, PAlMOHAIBHBIX W HPPAIMOHATBHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJII PELICHUS MAaTEMATUYECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U PeasibHOM KU3HU.



MopenupoBaTh pealibHbIC CHTyalldd Ha S3bIKEe anreOphl, COCTaBISAThH
BBIPDQKEHHUS, YpAaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO 3a/aud, UCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCTIOJIH30BAHUEM aIlliapaTa anreopsol.

DyHKUMU U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIMSA, CIIOCOOBI 3a7aHusi (PyHKIMHU, 001acTb
OTpe/eNieHUus] U MHOXECTBO 3HAueHUN QYHKIUH, Tpaduk (YHKIUH, B3aUMHO
oOpaTHbIe QYHKITHH.

OnepupoBaTh MOHATUSMU: YETHOCTH U HEYETHOCTh (DYHKIMH, HYIH
GyHKIHU, TPOMEKYTKHA 3HAKOMOCTOSHCTBA.

Hcnonb3oBathk rpaduku GyHKITUN IS PEIICHUS] ypaBHEHUM.

CTtpouTh U 4yuTaTh TPAPUKU JTUHEHHON (PYHKIMH, KBAAPATUIHONW (PYHKIIHH,
CTENEHHOU (PYHKIIUHU C TIETBIM MTOKA3aTEIEeM.

Wcnonb3oBath rpagukd QyHKUUH Uil UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MpHU pElIeHUM 3a/]ad U3 JIPYTruxX y4eOHbIX MPEIMETOB U peaibHOU
KU3HH, BBIPAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXTy BETMIMHAMH.

Hauana MaTeMaTH4ecKOro aHajain3a

OnepupoBaTh TMOHSATUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YObIBalolias TreoMeTpuyecKas
porpeccusi, CyMMa O€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PELLIEHUS
peabHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OMEPAIIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapaT JJii  ONUCaHMS
peaybHBIX MPOLIECCOB U SIBICHHUM, MpU pEHIeHUH 3a7Ja4 M3 APYruX Y4eOHbIX
MIPEAMETOB.

OnepupoBatb MOHSATUAMMU: onpeesieHue, Teopema, CIIEICTBUE,
JI0OKA3aTeIIbCTBO.

11 KIIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HaTypaJbHOE, IE€JI0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXUTEIIH
JUISL PEILICHUS 3a1a4.

OnepupoBatTh MOHIATUEM: CTETIEHb C PAIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUAMU: JoTapud™ UHCIIA, JECATHUYHBICE W HATypaJbHbIC
Jorapu(MsbI.



YpaBHeHMs U HEPaABeHCTBA

[IpumenaTy cBoiicTBa CTeNmeHW JUid NpeoOpa3oBaHUsl  BBIPAKECHU;
ONEPUPOBATh NOHATHAMU: ITOKA3ATEIBHOE YPABHEHHWE WM HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BeinonHATe  npeoOpa3oBaHUs  BBIPAXKEHHUM, COJAEp)KaLIUX JIOrapu(Msl;
ONEepUPOBATH MOHATUAMHU: JIOTAPU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBI€ TUIIBI IOTAPU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxonuts pemenys npoCTEeNINX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEUHBIX YPABHEHUN MU €€ DPEIICHHE;
VCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il PELICHUS IPAKTUYECKUX 3a1a4.

Haxonutpe pemenus npocTedmnx CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPABHEHUI U HEPABEHCTB.

MopnenupoBaTb peajbHblE CUTyallUh Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHUsI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 33Ja4H,
UCCJIEI0BATH MOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM anmnapara aareOpslL

DyHKIUMN U TPAPUKHU

OnepupoBaTh MNOHATUAMM: TEpPHOAMYECKass  (PYHKLUHSA, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHMH, TOUYKM OKCTpeMyMa (QYHKUMM, HauOosbliee U
HauMEHbIlIee 3HA4YeHHUA (QYHKIUU Ha MPOMEKYTKE; MCIONb30BaTh HUX JJIA
UCCle0BaHus PYHKINH, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMHU: TpadUKHU TMOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUYECKUX (DYHKLMI; N300paXkaTh UX HA KOOPAMHATHOM MJIOCKOCTH U
VICIIOJIB30BATh JJIs PEUICHUS] YPABHEHUM U HEPABEHCTB.

N300paxkath Ha KOOPJAUHATHOU TUIOCKOCTH I'padUKH JTUHEWHBIX YpaBHEHHUI
Y MCIIOJIb30BaTh MX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Wcnonp3oBate rpaduku (QYHKIMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEH U3 APYTUX Y4eOHBIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHSATUSAMHU: HEMpepbIBHAS (YHKIUS; MPOU3BOIHAS (DYHKIUY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUS
3amad.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIIMM, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEJCHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBbI, IPUMEHAThH PE3YyJIbTaThl UCCIEIOBAHMS K IIOCTPOEHUIO ITPa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUIs HAXOXKACHWS HAWIy4ylIero DPELICHHS B
IIPUKJIAAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpA3Hasi M  MHTErpaj; IOHMMATH
reoMeTpUYeCKUid U GU3NYECKUN CMBICT UHTErpaa.



Haxonute mepBooOpa3Hble 3eMEHTapHBIX (DYHKUWN; BBIYUCIATH WHTErpal
no popmyne Hoerotona—Jleitbuuua.

Pematps mpuknagHbie 3a1ayd, B TOM YMCJIE COLUATBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHme pa3iesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 €MCTBUTEIBHBIX YHce. PalinoHalbHbIE 14 1 bubmorexa [TOK
A - ral https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oyukuuu U rpaduku. CTeneHs ¢ 1eIbM 6 bubnmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHU. 13 | bubmmoreka [IOK
HppanuonaibHble ypaBHEHUS U HEPABCHCTBA https://m.edsoo.ru/1568aba3
DopmyIbl
4 T I/II:“OI};OMGT un. TpUTrOHOMETPHUUECKHE 22 1 bubmorera [TOK
p PHIL P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTeILHOCTH U MPOTPECCUU 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 | bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabubie IIpakTHueckue
n/n NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
CremneHb ¢ palliOHATBHBIM ITOKA3aTEIEM.
1 [TokazatenpHas ¢pyuknus. [lokazarenpHbIe 12 1 bubmorexa HOK
YHKIHA. https://m.edsoo.ru/fl1c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas (GyHKIHS.
2 JIOFapI/IiMI/I‘ICCKI/Ie (byaBIfeHHﬂ u 12 bubmorexa [TOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckue QYHKIIUA U UX
3 rpa(bmcn T EII‘OHOMCT(bIz‘-IeCT(I/Ie 9 1 buommorexa LHOK
p b p https://m.edsoo.ru/f1 1c4afd
HEpaBEHCTBA
Bbu6nmuoreka [IOK
4 I1 i i 24 1
pousBoHas. [IpuMeneHne npou3BoIHOM hitps://m.edsoo.rw/fl 1cdafd
5 HuTerpan u ero npuMeHEHUS 9 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
Bbubnuoreka [IOK
6 C i 12 1
HCTEMbL YPABHCHHH https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
7 H 6
ATYPAILHBIC H LEIBIE HHCTA https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 ) Bbu6nmuoreka [IOK
3HAHHUHI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTsI
pecypcsl
MHOkecTBO, onepaiuu Hajl BuG 110K
nonmoTexa
1 MHOX€eCTBaMU. JluarpaMMsl 1
i B https://m.edsoo.ru/746d5dce
iinepa—BenHa
PanmonanbHbie yncia.
) OOBIKHOBEHHBIC U JICCITUIHBIC | bubmuorexa [JOK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
NepUOANYECKUE IPooH
ApudmeTraeckue onepamuu ¢
3 panroHaIbHBIMHU YUCIIAMU, | Bbu6nmuoreka [IOK
npeoOpa30BaHUs YUCTOBBIX https://m.edsoo.ru/4d7{95fe
BBIPAKEHUI
[Ipumenenue npoOeit 1 MPOIIEHTOB
4 JUISl peLIEHUs IPUKIIaIHBIX 3a/1a4 U3 | bubnmoreka [JOK
pa3IMYHBIX OTpaciel 3HaHUW U https://m.edsoo.ru/44dd1046
pEATbHOM KU3HU
[Ipumenenue npoOeit 1 MPOIICHTOB
5 JUISl peLIEHUs IPUKIIAIHBIX 3a/1a4 U3 | bubnmoreka [JOK
pa3IMYHBIX OTpaciel 3HaHUU U https://m.edsoo.ru/d99d8c74
pETIbHOM KU3HU
6 JlelicTBUTENIbHBIC YHCIIA. | bubmuorexa [JOK

PanyonanbHbIE M UppaLMOHAIbHBIC

https://m.edsoo.ru/2f36a36f




qucia

ApudmeTrdeckue onepamuu ¢

bu6mmoreka [IOK

¢ynkuuu. Hynu ¢pynkuun.

7
NENCTBUTEIbLHBIMU YUCIAMU https://m.edsoo.ru/a97a12d9
[TpuGn>kEHHBIC BEIYUCIICHNUS,
8 [IpaBWIa OKPYIJIEHUS, IPUKUIKA U buGnnorexa LIOK
p py » TTPHKHI . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yibTaTa BEIYUCICHUHN
9 ToxkaecTBa ¥ TOXKISCTBCHHEIC Bbu6nmuoreka [IOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23acl5
10 VYpaBHEHUE, KOPEHD YPABHEHUS buGnnorexa LIOK
p - KOPEHb ¥P https://m.edsoo.ru/11ac68be
11 HepaBeHcTBO, peleHne HepaBeHCTBA buGnnorexa LIOK
p P p https://m.edso0o.ru/50bdf26d
Bbu6nmuoreka [IOK
12 M
CTON MHTCpBATIOB https://m.edsoo.ru/775£5d99
Pemenne nensx u 1poOHO-
13 a I/IOHaJ'III;IHBIX aiieﬁnﬁ u bubmorexa LIOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KontponsHast padora o teme
"MHOXeCTBa pallMOHAJIBHBIX U
14 €lICTBUTEILHBIX UHCEN Bubmorexa ITOK
A ) https://m.edsoo.ru/1914a389
PanmionansHbIe ypaBHEHHS 1
HEpaBeHCTB"
DyHKIWS, CIIOCOOBI 3aIaHHS
15 0} yHI( HI/II/I B3aumno 061I aTHbIE buommorexa OK
YHIHIH. p https://m.edso0o.ru/226eeabf
byHKIMHA
I'paduk pyakmuu. O6nacts
pacpu ymin N bu6mmoreka [IOK
16 ONpeJIeTICHUSI 1 MHOKECTBO 3HAUCHHI

https://m.edsoo.ru/763e75¢ee




[IpoMexyTKH 3HAaKOMOCTOSIHCTBA

bu6mmoreka [IOK

17 Hernbie 1 neuripie dyniumm https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM TOKa3aTeNIeM.
18 CrannaprtHas hopma 3anucu bubmmorexa LOK
. https://m.edsoo.ru/66446d3e
JEUCTBUTEIILHOTO YuCia
Hcnonp3oBanne moaxoasmieii hopmbl
19 3aIllMCU JEUCTBUTEILHBIX YUCET I bu6mmoreka [IOK
pelIeHNs TPAKTUYECKUX 3a1ad U https://m.edsoo.ru/6eadc6fl
MpEACTABICHUS JaHHBIX
CrenenHast GyHKIUS C Ha“TypaJ}LHLIM Bu6morexa TOK
20 U LIEJILIM IToKa3aTeseM. E€ cBoiicTBa u
https://m.edsoo.ru/3f25a047
rpapuk
)1 Apudmerndeckuii KOpeHb bubnmoreka [JOK
HaTypajJbHOU CTENIEHU https://m.edsoo.ru/d82c36d4
2 Apudmerndeckuii KOpeHb bubnuoreka [JOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/fe7fc4db
3 CgoiicTBa apu(pMETHIECKOTO KOPHS bubnnorexka HOK
HaTypajJbHOU CTENIEHU https://m.edsoo.ru/d0f0b260
24 CaoilicTBa apuPMeTUYECKOTO KOPHS bubnmoreka [JOK
HaTypajJbHOU CTENIEHU https://m.edsoo.ru/c3389865
25 CaoticTBa apu(PMETHUECKOTO KOPHS bubnnorexka HOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JeticTBus ¢ apuMeTHUCCKUMU bubnnoreka HOK
KOPHSIMU N—OU CTETIEHU https://m.edsoo.ru/54b815¢5
7 HeiicTBus ¢ apudMeTHuecKumMu bubmmoreka [IOK
KOPHSIMU N—OU CTETIEHU https://m.edsoo.ru/83105a0e
28 JeiicTBust ¢ apupMeTHUSCKUMH bubnmoreka [JOK




KOPHSIMU N—OW CTEIEHU

https://m.edsoo.ru/2ablc7bc

29 JeticTBus ¢ apuMeTHUCCKUMU bubnnoreka HOK
KOPHSIMHU N—OU CTEIEHU https://m.edsoo.ru/eacb053¢
30 JeiicTBus ¢ apupMeTHUECKUMHU bubnmoreka [JOK
KOPHSIMU N—OW CTETIEHU https://m.edsoo.ru/8aSadas1
31 Pemenue nppanroHanbHbIX bubmmoreka [IOK
YPAaBHEHUN U HEPABEHCTB https://m.edso00.ru/69106ae7
1 Pemenue nppannoHagibHBIX bubnnoreka HOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemenne nppanmoHaibHbIX bubnmoreka [JOK
YPaBHEHU U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pewenne nppanuoHaIbHbIX bubnuoreka [JOK
YPAaBHEHUN U HEPABEHCTB https://m.edsoo.ru/de7ca33e
15 Pemenue nppannoHagibHBIX bubnnorexka HOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
16 CaoiicTBa u rpaduK KOpHS n-ou bubnmoreka [JOK
CTETICHU https://m.edsoo.ru/ebOcc5e3
37 CaoticTBa u rpaduK KOpHS n-ou bubnnoreka HOK
CTENICHU https://m.eds00.ru/5f29b9b5
KoHnTposbHast pabota mo teme
o "ApudmeTrndeckuii KOpeHb N—0i bubnnorexka HOK
creneHu. MppanuoHanbHbie https://m.edsoo.ru/f13af630
YpaBHEHHUsI U HEPABEHCTBA"
19 CuHyc, KOCHHYC M TAHT€HC YMCIOBOTO bubnnoreka HOK
apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHyc, KOCUHYC U TaHT€HC YUCJIOBOTO bubnmoreka [JOK
apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHI€HC bubmmoreka [IOK




YHCIIOBOT'O ApryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCHUHYC U apKTaHT€HC

bu6mmoreka [IOK

42
YHUCJIIOBOTO apryMEHTA https://m.edsoo.ru/f1{19220
TpuronomeTrpuyeckasi OKpyKHOCTb,
43 og e eneH;: T I/IFOHOMG”I[) yI/I‘IeCKI/IX buommorexa LHOK
PR N P P https://m.edso0o.ru/6df195a0
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
44 05 e eneHI::,) T I/IFOHOMG”I; yI/I‘IeCKI/IX buommorexa HOK
e . p P https://m.edsoo.ru/6b61¢578
(GYHKIMI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka HOK
bopmyIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnnorexka HOK
bopMyIIBI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
bopMyIIbI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka HOK
bopmyIbI https://m.edsoo.ru/12d1413c
49 [IpeoOpazoBanue bubnnorexka HOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubmumoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUHN https://m.edsoo.ru/09basb3d
51 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
5 [IpeoOpazoBanue bubnnoreka HOK
TPUTOHOMETPUUYECKUX BBIPAKEHUHN https://m.edso0o.ru/76ce9958
53 [IpeobpazoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKEHUHN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpuYECKUX bubnmoreka [JOK




ypaBHEHHIA https://m.edsoo.ru/6baefel9
55 Pemenne TpuroHoMeTpuYECKUX bubnnoreka HOK
YpPaBHEHUU https://m.edsoo.ru/al1{8d141
56 Peuienne TpuroHOMeTpUYECKHUX bubnmoreka [JOK
yYpaBHEHUU https://m.edso00.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux bubmmoreka [IOK
YpPaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHoMeTpuYECKUX bubnnoreka HOK
YpPaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubnmoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/e6eec650
O606menne no TemaMm "OCHOBHBIE
60 TPUTOHOMETPHUYECKHE (POPMYITBI buommorexa HOK
P P PMYIIBL " https://m.edsoo.ru/ae44acdc
Tpuronomerpuieckrue ypaBHEHHUs
KontponsHas pabora o teme
"®opMyIIbl TPUTOHOMETPHH.
61 T I/HI*)OHyOMe pnqecm/le b bubmmorexa LOK
P "Tp . https://m.edsoo.ru/b46a8228
ypaBuenus'"/Bcepoccuiickast
npoBepoyHas pabora
> Hrorosas koHTposIbHAs paboTa / bubnnoreka HOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/188bbf6ec
O0001Ienre, cucTeMaTH3aIys 3HAHUH
Bbu6nmuoreka [IOK
63 3a Kypc anreOpsl U Hadal
https://m.edsoo.ru/33e6629¢
MareMaTtnyeckoro ananusa 10 kiacca
Apudmernueckas ¥ reoMeTpuIecKas
64 nporpeccuu. Mcnonb3oBanue bubmmoreka [JOK

MPOTPECCUU TSl PELICHHSI peaIbHbIX
3a]a4 MPUKJIAJHOTO XapaKTepa

https://m.eds00.ru/d36669{8




BeckoneuHo yObIBaromias
reomerpuyeckas mporpeccust. Cymma

Bbu6nmuoreka [IOK

65 1
OECKOHEYHO yOBIBArOIICH https://m.edsoo.ru/1cbf72b1
T€OMETPUUYECKON TTPOTPECCUU
Bbu6nmuoreka [IOK
66 (o) 1
OpMYJIa CITOXHBIX HPOLCHTOB https://m.edsoo.ru/538fc437
Bbu6nmuoreka [IOK
67 do a cJIo OIICHTO 1
PMYJIa COAHBIX HPOHEHTOB https://m.edsoo.ru/c2627eca
O0001Ienre, cucTeMaTH3aIys 3HAHUH
Bbu6nmuoreka [IOK
68 3a Kypc anreOpsl U Hadal 1

MaTeMaTuueckoro anaiauza 10 kiacca

https://m.edsoo.ru/49f1b827

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

68




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
| CreneHb ¢ pallMOHATbHBIM 1 bubnnorexka HOK
IoKa3areyiemMm https://m.edsoo.ru/a52939b3
. bubmuorexa [JOK
2 CBoficTsa crenet ! https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHU, 1 bubnmoreka [JOK
COJiepKallUX PallMOHAIBHBIE CTENEHU https://m.edsoo.ru/3d87¢248
4 [TpeoOpa3oBaHue BHIpAKEHHIA, 1 bubmmoreka [JOK
COZEpKAIUX pallMOHAIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeoOpazoBanue BhIpaXKEHUH, 1 bubnnorexka HOK
COZEpKAIUX pallOHAIbHBIE CTENIEHU https://m.edso00.ru/4064d354
6 [TokazaTenbHble ypaBHEHHUS U 1 bubnmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHbIE YpaBHEHUS U | bubnnorexka HOK
HEPaBEHCTBA https://m.eds00.ru/3d408009
2 [TokazarenbHbIE YpaBHEHUS U 1 bubnnorexka HOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [TokazaTenbHble ypaBHEHUS U 1 bubnmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 ITokasaTenbHble ypaBHEHUS U | bubnuoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazaTenpHas GyHKIMS, €€ CBOMCTBA 1 bubnnorexka HOK
U rpaduk https://m.edsoo.ru/85bc8132




KonrponsHast pabora o Teme
"CreneHs ¢ palmoOHaJIbHBIM

Bbu6nmuoreka [IOK

12 nokasarenem. [lokazarenpHas

¢Gynxuus. [TokasarenbHble YpaBHEHHUS U Ittps:im.edsoo.ru/steded 2

HepaBeHCTBA"

bubnmoreka [JOK

13 Jlorapugm umcia https://rn.edsoj)_.lru/.?) €3230d4
14 JlecaTuYHBIE U HATypaJIbHbIE bubnmoreka [JOK

sorapu@msl https://m.edsoo.ru/l1ea72162
15 [TpeoOpa3oBaHue BHIPAKEHHIA, bubnuoreka [JOK

COJIep KaLIHX JIoTapu(MbI https://m.edsoo.ru/da48154c
16 [IpeoOpazoBanme BhIpaXKEHUH, bubnnoreka HOK

COJIEPIKAIIHX JIOTapUPMBI https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBanHue BbIpaxeHU, bubnmoreka [JOK

coJiepKaIux jJorapupMpl https://m.edsoo.ru/fe189f2d
18 [TpeoOpa3oBaHue BHIPAKEHHIA, bubnuoreka [JOK

COJZIep KALIHX JIOTapu(MbI https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckue ypaBHEHHS U bubnnorexka HOK

HEPaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHeHUs U bubnmoreka [JOK

HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUs U bubnuoreka [JOK

HEpPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmudeckue ypaBHEHHS U bubnnoreka HOK

HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
T Jlorapudpmuueckas pyHkuus, eé bubmmoreka [IOK

CBOICTBa U Tpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas pyHkuus, eé bubmmoreka [IOK




CBOMCTBa U TpaduK

https://m.eds00.ru/9d102051

’5 Tpuronomerpudeckue GyHKIHH, UX bubnnoreka HOK
CBOICTBA U TpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKIUH, UX bubnmoreka [JOK
CBOICTBa U Tpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKINUU, UX bubmmoreka [IOK
CBOMCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpudeckue GyHKIHH, UX bubnnoreka HOK
CBOICTBA U TpaduKu https://m.edsoo.ru/24ab3c53
79 [TpuMepsl TPUTOHOMETPUIECKUX bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 IIpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edso0o.ru/0c837397
31 [Ipumepbl TPUTOHOMETPUUYECKHUX bubnnorexka HOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [TpuMepsl TPUTOHOMETPUIECKUX bubnmoreka [JOK
HEPABEHCTB https://m.edso0o.ru/0f903¢75
KonrponsHast pabora o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapupmuueckue ypaBHEHUS U
33 Hepall:eliTBa.TpHFOﬁEMeT‘pI/I‘IeCKI/IC bubmorexa [TOK
https://m.edsoo0.ru/10130727
GyHKIMH B UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
Bbu6nmuoreka [IOK
34 Henpepetsreie pymkim https://m.edsoo.ru/403bfb0d
35 Meroa UHTEPBAJIOB ISl pELICHUS bubnmoreka [JOK

HEPaBEHCTB

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




36 Meroa uHTEpBaJIOB ISl pELICHUS Bbu6nmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0adbeelb
bubmmoreka [JOK
37 Tpowssosa dyriumn https://m.edsogru/073 lad3d
bubmmoreka [JOK
38 Tponsonnas pynKumm https://m.edso:)_.lru/723dd608
39 I'eomerprueckuii u GpU3NIECKUNA CMBICI bubmmoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/6¢8d361f
40 I'eomerpuueckuii u GpU3NIECKUN CMBICI bubnuoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
. bubnnoreka HOK
41 [TpousBoHbIC 37IeMEHTAPHBIX (DYHKITHI hitps://m.c dsof)l.ru 16755065f
. bubnnoreka HOK
42 [Tpon3BoHBIE NIEMEHTAPHBIX (YHKIUI hitps://m.c dsof)l.ru /14ab3cdb
43 [IponsBogHAs CyMMBI, MPOU3BEACHUS, bubnnoreka HOK
9aCTHOTO (yHKIUI https://m.edsoo.ru/c12a0552
44 [Ipon3BoaHasE CyMMBI, IPOU3BEACHMS, bubnmoreka [JOK
4acCTHOTO (yHKIIUHA https://m.edsoo.ru/d598f201
45 IIpon3BoHast CyMMBI, IPOU3BEACHMUS, bubmmoreka [JOK
4acTHOTO (DyHKIMH https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHOM K
46 UCCIIeIOBaHMIO (QYHKITHI Ha bubmmorexa LIOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[IpumeneHnne npou3BOIHOM K
47 uccaea0BaHuio (PyHKITUH Ha bubmorexa LOK
MOHOTOHHOCTS 1 SKCTPEMYMEL https://m.edsoo.ru/a8caSad4
43 IIpumeHeHne Mponu3BOIHOM K bubmmoreka [JOK

uccaea0BaHuio (PyHKITUN Ha

https://m.edsoo.ru/0b411edd




MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K

49 UCCIIeIOBaHMIO (QYHKITHI Ha bubmmorexa IOK
y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTH M 3KCTPEMYMBI
Haxoxnexnne HanOOJIBIIETO U
50 HaWMEHBIIIETO 3HaYCHUST (QYHKIINH HA bubmorexa LOK
y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnexnne HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HaYCHUST (QYHKIIMHM HA bubmmorexa [TOK
YHKIL https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HAaUMEHBIIIETO 3HAUYCHUsT (DYHKIIUU Ha buGnnorexa LIOK
M https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIBIIEro U
53 HAaUMEHBIIIETO 3HAUYCHUsT (DYHKIIUU Ha bubmmorexa LIOK
M https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
bu6mmoreka [IOK
54 HaWMEHBIIIETO 3HaYCHUST (QYHKIIMHU HA
https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnexnne HanOOJIBIIETO U
55 HaWMEHBIIIETO 3HaYCHUST (QYHKIINHM HA buGnnorexa LIOK
y https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Ipumenenne npou3BOIHOM JUIs
HAaXO0JKJICHUS HAMITYYIIIETO PEIICHUS B
56 NPUKJIAIHBIX 3amadax, JiIsd bubmorexa LIOK
p g g > 71 https://m.eds00.ru/13205d80
ompeJielIeHUs] CKOPOCTH IpoIiecca,
3aIaHHOTO (POpPMYIION MM TpadhUKOM
57 KonTponbHas paboTa mo Teme bubnmoreka [JOK




"[IpousBonnas. Ilpumenenue

https://m.edsoo.ru/f8e¢d5199

MPOU3BOJHOMN"
58 ITepooOpaznas. Tabmuma bubnuoreka [JOK
MepPBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabmuna bubnmoreka [JOK
epBOOOPa3HBIX https://m.edso0.ru/30c¢3697b
60 WuTerpan, reoMeTpuuecKuii u bubmmoreka [IOK
(hMBUYECKU CMBICIT HHTETpasia https://m.eds00.ru/391272¢9
61 NHTerpai, reOMeTpUYECKUN U bubnuoreka [JOK
(bu3HYECKU CMBICT HHTETpaja https://m.edsoo.ru/d359fb5f
6 WNHTerpai, reoMeTpuyecKuil u bubnmoreka [JOK
(hMBUYECKU CMBICIT HHTETpasia https://m.edsoo.ru/07eb464b
63 Brruncnenue uHTerpana mo popmyiie bubnmoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/b9b225¢3
64 Brruncnenue uHTerpana mo popmyiie bubnnoreka HOK
Herorona—IJleitOuura https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana no ¢popmyiie bubnmoreka [JOK
Herorona—JleitOaumna https://m.edsoo.ru/f5eed075
66 Brruncnenue uHTerpana mo popmyiie bubnmoreka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/41da431a
67 CucreMbl TMHENHBIX YPAaBHEHUN bubmmorexa LHOK
https://m.edsoo.ru/b648235a
68 CucreMbl TMHENHBIX YPAaBHEHUN buommorexa HOK
https://m.edsoo.ru/5ab83864
P
©  nowouwsio cncrewst oy BiGmrorexa LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHHUI
70 Pemenue npukinaaueix 3amad ¢ bubmmoreka [JOK




IIOMOIIBKO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

https://m.edsoo.ru/aa5962¢1l

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHBIX, UPpPALIMOHAIBbHBIX,

bu6mmoreka [IOK

7 MOKa3aTeIbHBIX, JOTapH(PMUIECKIX https://m.edso00.ru/48190472
YPaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,

7 palMOHaIbHBIX, UPPALIMOHAIBHBIX, bubnuoreka [JOK
MOKA3aTeIbHBIX, TOTaPHPMUIESCKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,

3 palMOHANIBHBIX, UPPAUOHAIIBHBIX, bubnnorexka HOK

! MOKA3aTeIbHBIX, TOTaPHPMUIESCKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
Cuctembl 1 COBOKYITHOCTH LIEJIBIX,

74 palMOHAIBHBIX, UPPAUOHATIBHBIX, bubnnorexka HOK
MMOKa3aTeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKINN bubnmoreka [JOK
JUISl pEIIEHUs YPAaBHEHUN U CUCTEM https://m.eds00.1ru/039949bf

76 Hcnonb3oBanue rpadukoB GyHKIUN bubmmoreka [JOK
JUIsl pELIECHUsS] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTU4YeCKUX 3a/a4 U 3aJ1a4 u3 bubmmorexa LOK

. https://m.edsoo.ru/ca878deb
Pa3IMYHBIX 00JACTe HAyKH U
pealbHON KU3HU
78 KonTponbHas paboTa mo Teme bubmmorexa LOK

https://m.edsoo.ru/471¢735b




"NHTerpan u ero npUMeHEHUsI.
Cucremsl ypaBHeHUI"

HatypainbHble 1 1ienble 4yucia B 3a1a4ax

bu6mmoreka [IOK

7 W3 peaybHOM KU3HU https://m.edsoo.ru/3ceel327
20 HartypanbHble u niensle yucna B 3aa4ax bubnmoreka [JOK
W3 peaybHOM )KU3HU https://m.edsoo.ru/a35al31d
81 HatypanbHble 1 Lieble YKciia B 3a1a4ax bubmmoreka [IOK
W3 peaybHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipr3HaKy eTMMOCTH LEJIBIX YUCENT buGnnorexa LIOK
https://m.eds00.1ru/51696a67
83 [Ipu3Haku JeNMMOCTH LEIBIX YUCEI buGnnorexa LIOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKu JeTMMOCTH LIEJIBIX YUCENT buGnnorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/0312¢f8¢
26 [ToBTOpeHme, 06001IEHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
27 [ToBTOpeHue, 0600mEeH e, bubnnoreka HOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpeHme, 06001IEHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHWI. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpeHue, o600mEH e, bubnnorexka HOK
cucTeMaTu3alus 3HaHui. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK

cuctemaTtusanus 3Hannil. HepaBeHcTBa

https://m.edsoo.ru/a86014¢l




9 [ToBTOpeHme, 06001IEHNE, Bbu6nmuoreka [IOK
cuctemaTtusanus 3Hannil. HepaBeHcTBa https://m.edsoo.ru/5¢45a60a
93 [ToBTOpeHme, 06001IEHNE, bu6mmoreka [IOK
cucremaTtusanus 3Hanuil. HepaBeHcTsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, 0600mEeH e, Bbu6nmuoreka [IOK
cuctemaTtusanusa 3Hannil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpeHme, 06001IEHNE,
95 cucreMaru3anus 3HaHuH. CHUCTEMBI bubmorexa [IOK
N . ’ https://m.edsoo.ru/a20b8a4c
ypaBHEHUM
[ToBTOpeHme, 06001IEHNE,
96 cucreMaru3anus 3HaHui. CUCTEMBI bubmorexa HOK
. . ’ https://m.edsoo.ru/a012476d
YpaBHEHHIA
97 [ToBTOpeHue, 0600mIEeH e, bubnnorexka HOK
cucremaTtusauus 3HaHuil. OyHKINU https://m.edso0o.ru/d620c191
08 [ToBTOpeHue, o600mEeH e, Bbu6nmuoreka [IOK
cucremaTusanus 3HaHuil. OyHKINN https://m.edsoo.ru/7017196f
Bbu6nmuoreka [IOK
99 HTrorosas KOHTpOJIbHAsA padoTa
TOroBas KOHTPOJILHAA pAbOT https://m.edsoo.ru/513¢9889
b K
100 Hrorosas koHTpoabHAs paboTa nommorexa [10
https://m.edso0.ru/2276973
O0001enye, cucTeMaTH3aIus 3SHAaHUH
101 3a Kypc aiareOpsl U Havda bubnmoreka [JOK
MaTeMaTHdeckoro aHanmza 10-11 https://m.edsoo.ru/3330f7ef
KJ1aCcCOB
O0001menue, cucTreMaTH3amusa 3SHaHUH
102 3a Kypc aiareOpsl U Havda bubnmoreka [JOK

MaTeMaTuueckoro aamusa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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