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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMmma y4ebHOro Kypca «Anredpa U Hadajla MaTeMaTUYeCKOro
aHanuza» 0a3oBoro ypoBHs mig oOydarommxca 10 —11 kmaccoB pa3paboraHa Ha
ocHoBe DeniepalibHOT0 TOCyIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
obmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAIUIMA POCCHUHUCKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOIO, TMYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O00YyYaIOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayana MaTeMaTHYE€CKOTO aHalv3a» SBISETCS OAHUM W3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMEHTAIBHYIO 0a3y JUisi HM3Yy4CHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpPaKTHOE MBIIUJICHUE YYalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JJISI OCBOCHHS
KypcoB HHGOPMATHUKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllMecsl OBJIaJ€BAalOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KoTopas GopMyIupyeT CBOM JOCTHKEHUSI B MATEMATUYECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTH4eCKOro aHaldu3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OHOJOTHHM, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM HSKOHOMUKH H OOIIECTBEHHOW >KW3HH, TO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM UM JIOTHUYECKHM CTPOTMMHM MAaTEMaTUYECKHUMH KOHCTPYKIHUSAMHU
pa3BUBaeT YMEHHE HaxXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTHHHOCTH
YTBEPAKACHUS, UCIIOJIb30BATh 0000IICHNE U KOHKPETU3AlUI0, a0CTparupoBaHue u
aHaJNoruto, GopMUpYyeT KpeaTUBHOE U KPUTHUUECKOE MbllieHne. B xoxe uzyyeHus
anreOppl W Havall MATEMaTHYECKOTO aHaldu3a B CTaplieid MIKOJIE ydJalluecs
MOJIyYalOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 337a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTyallMd W HHTEpHpeTaluu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  TOpUMEepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpUpoOJe, HAYKE U B UCKYCCTBE, C BBLIAIONIMMUCS
MaTeMaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc obnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIM
peanu3yercs Kak uyepe3 y4eOHbIH Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 chernupuky ydeOHOU NeaTeNbHOCTH,



TpeOyroniei CaMOCTOSITENIBHOCTH, AKKypaTHOCTH, MIPOOJIKUTEIBHON
KOHIIEHTPAIlMM BHUMAHUSI U OTBETCTBEHHOCTH 34 MOJIYYECHHBIN PE3yJbTar.

B ocnoBe Mmeromuku oOydeHUsi aireOpe W HadajlaM MaTeMaTH4eCKOro
aHAJIM3a JISKUT JEATEIbHOCTHBIN MPHUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajaa MaTEeMaTHYECKOro aHAJIN3a) BKJIIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dyukuu U rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MareMaTH4ecKoro a”anmusa», «MHoxkecTBa U JiIoruka». Bce OCHOBHBbIE
COAEPKATEIbHO-METOANYECKUE JIMHUU H3YYAlOTCSd HAa NPOTSHKEHUU JIBYX JIET
oOy4eHHUs B CTapliei IIKOoJIe, eCTECTBEHHO JOMOIHSS APYT Jpyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIA Kypc  SBIISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIMHSET B ce0€ COJepkKaHUE HECKOJIbKUX
MaTeMaTUYECKUX JUCHUMIUIMH: anredpa, TPUTOHOMETPUsSI, MATEMAaTUUECKUI aHAIU3,
Teopuss MHOXecTB U jp. [lo mMepe Toro kak ydaiiuecs OBIJIaJIeBalOT BCE Oolee
MIMPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIEN0BaTeNbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYK) MOJIENIb PEaIbHOU
CUTyallud, TPUMEHSATH 3HAHMS, TOJIYyUYCHHBIE B Kypce «Alredpa W Havaia
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHHUs] CaMOCTOATENbHO C(HOpMYyIHPOBaAHHOM
MaTeMaTUYECKOU 3a/1a4, a 3aTEM UHTEPIPETUPOBATH MOJYUYECHHBIN PE3YIIbTAT.

ConepxkaTtenbHO-MeToANYECKast JUHUA «Hucna v BBIYUCIICHUS» 3aBEPILACT
dbopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM IIKojie. B crapmieidt mikone ocoboe BHUMaHUE YACNSIETCS
(GbOpMUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CceOs
UCTIOJIb30BaHUE PA3NUYHBIX (OpPM 3amucu JEHCTBUTEIHLHOTO 4YHCTA, yYMEHHUE
pallOHAILHO BBITIONHATH JCHUCTBUS C HUMH, JI€71aTh MPHUKUIIKY, OLIEHUBATH
pe3ynbrar. OOyuyaromiyecs NOMYyYarOT HAaBBIKM MPUOJMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHUCJIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHUU BCETO
oOy4eHHs] B CTaplled IIKOoJie, TMOCKOJIbKY B KaXJIOM pas3felne MporpaMMbl
PEIyCMOTPEHO pEIICHUE COOTBETCTBYIONUX 3aaad. OOydaroniuecs: oBlajeBaioT
Pa3IUYHBIMA METOJIAMU PELICHUS LEbIX, PANUOHAIBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHbIX, JOrapu@MUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE yMEHUS UCTIOIB3YIOTCS MPU UCCIEI0BAHUU
GyHKIIMA ¢ TIOMOIIBIO TIPOM3BOJIHOM, PEIICHUH TMPHUKIAJHBIX 33/lad W 3a7a4 Ha
HAXOXJICHUE HauOOJBIIMX M HaUMEHBbIIUX 3HaueHui GyHkiuu. JlanHas
cojepkaTelibHasl JIMHUSI BKJIIOYaeT B ce0s Takke (OpMUPOBaHUE YMEHUU
BBITIONIHATh Pacy€rsl Mo (QopMmynaMm, MpeoOpa3oBaHUsl NENbIX, PAlMOHATIBHBIX,
VPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKXKE BBIPAKECHU,



COJIEpKaIlMX CTeNeHH M JorapupMmel. braromaps wu3ydeHHIO anredpanyecKkoro
Marepuajga IPOMCXOAUT  JAJbHEWINEE  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS ydalluxcs, (GOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJIC PaBEHCTB M HEpPaBEHCTB. AnrebOpa
npemiaraetr 3(PpQGeKTUBHbIC HWHCTPYMEHTHI IS  PEIICHUs] TPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOANYECKass JUHUA «DyHKIMA # TpaduKu» TECHO
NEPEIUIETAETCA C IPYTUMU JMHUAMU KypCa, MOCKOJIbKY B KAKOM-TO CMBICIIE 33aaET
MOCJIEIOBATENBHOCTh U3YUYCHHUS Marepuaia. N3yuenne CTENEHHOM,
MOKA3aTeIbHOH, JIOTapu(PMUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMI ISl pEIIeHMs 3aJad U3 JAPYTruX y4eOHbIX
IPEAMETOB U PEANBHOM )KU3HHU TECHO CBSA3aHO KaK C MAaTEMAaTHYECKHM AHAIU30M,
TaKk M C pEIICHHEeM YpaBHEHUU U HepaBeHCTB. [lpu »TOM Oosbllloe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHUS BBIpaKaTh (HOpMyJIaMu 3aBHCHMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBaTh MOJYyYEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUM
Y HaBBIKOB, IO3BOJSIOUIUX BBIPAXKATh 3aBUCUMOCTA MEXAY BEIMYMHAMU B
paznuyHOl ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET ~Pa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
000011IEeHNI0 U KOHKPETU3ALIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHUsl «Hadana MaremMaTH4ecKOro aHaiu3ay I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MATEMAaTHYECKUX, TAK M MPUKIIAIHBIX 3a/1ad4,
JOCTYIHBIX 00YYaroUMMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCJIEI0BATh U
CTpoUTh Tpadukd (QYHKIUH, ONpENeNsITh WX HAUOOIbIIME W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH IUIOMIAAU (PUryp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHMS MaTEMAaTHYECKHMX MOJEIEH pEAJbHBIX CUTYyaluH,
HAXOXKJICHUS] HAWJIy4YllIerO PEHICHUsS B MPUKIAJHBIX, B TOM YHCIE COUHUAIBHO-
PKOHOMHUYECKHUX, 3aJlayaX. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOI'O aHalih3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUW PpACIO3HABATH TMPOSIBJIECHUS 3aKOHOB
MaTEeMaTUKH B Hayke, TEXHUKE U uckyccTtBe. OOydaroniuecss Yy3HAIOT O
BBIJIAIOIIMXCA PE3YJIbTAaTaX, IOIYYEHHBIX B XOJE pPA3BUTHS MaTEMaTHUKU Kak
HayKH, U UX aBTOpaX.

ConepxaTenbHO-METOANYECKAs JIMHUS «MHOXKECTBA U JIOTHUKa» B OCHOBHOM
NOCBAILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. T€OpETUKO-MHOKECTBEHHBIE
MIPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATHUKU U MPELIAraroT



HauOoJee YHUBEPCAIbHBIN SI3bIK, OOBEIUHAIOIIMI BCE pa3/ieibl MaTEMAaTUKU U €€
NPWIOXKEHUH, OHU CBSI3bIBAIOT Pa3HblE MATEMATHYECKHE AUCLMIUIMHBI B €IMHOE
nenoe. [loaromy BaXXHO AaTh BO3MOKHOCTH IIKOJBHUKY IMMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIA S3BIK COBPEMEHHOM MaTeMaTUKW W HCIIOJIb30BaTh €ro JUis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havajsa MaTeMaTUYECKOrO aHaM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTEMaTUYECKOTO MOJACIHMPOBAHMUS, KOTOPbIE IPHU3BAHbI
chopMUpPOBaTh HABBIKK MTOCTPOCHUS MOJIENIEH pealIbHbIX CUTYAlU, UCCIeI0OBaHUS
ATUX MOJENIEH C MOMOIIbI amnmnapara aiareOpbl U MaTeMaTHYEeCKOro aHalu3a U
UHTEPIPETALUU MOJYUYECHHBIX PE3YJIbTAaToB. Takue 3aJaHus BIUIETEHbI B Ka)KIbIN
U3 pa3qeNoB IPOrpaMMBbl, MOCKOJBKY BECh MaTepUall Kypca MIHPOKO UCIOJIb3YETCS
JUISL pelIeHus] MPUKIaAHbIX 3a1a4. [Ipyu pemeHnn peanbHbIX MPAaKTHYECKUX 3a/1ad
ydaluecs pa3BUBAIOT HAOMIOJATEIbHOCTh, YMEHHE HAXOAHMTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HCIOJIb30BAaTh AHAJIOTHIO, 0000UIaTh M KOHKPETH3UPOBATH
npobsnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIATHBIX
3aJlad OpraHu3yeTcs B MpOIecCe M3YYEHHUs BCEX TeM Kypca «Anredpa M Hayaia
MaTEMATUYECKOI0 AHAIIN3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuyeOHOM ruiaHe Ha u3ydYeHUE Kypca aireOpbl MU Hadajdl MaTEMaTH4YeCKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 vaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kmacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXAHME YYEBHOI'O KYPCA
10 KIJACC

Yucia 1 BBIYMCICHUA

PaunonanbHbie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OecKOHEUHble  mepuoAudeckue aApodu. ApudMmeTuyeckue  onepanud C
paloHaIbHBIMU YUCIIaMU, TPE0Opa30BaHusl YUCIOBbIX BhIpakeHul. [Iprmenenne
Ipo0eill M MPOUEHTOB JUIsl PELICHUs MPUKIAJAHBIX 3a/1ad U3 Pa3IM4HbIX OTpaciien
3HaHUU U PEANbHOM KU3HH.

JelictBuTenbHble uKcia. PanvoHanmbHblE W UPpAUMOHAJIBHBIE YHCIA.
Apudmernueckue onepanuud ¢ JACUCTBUTENbHBIMU YHciamMu. [lpubmkéHnbie
BBIYMCIICHUS, ITPABWIIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1uensiM  mokazateneM. CranpmaptHas  ¢opma  3amucu
neiictBuTenbHOro yucia. HMcnonb3oBanue —moaxonsiied  (GopMmbl  3alucH
JEHUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a4a4 U INPEICTABICHUSA
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajibHOM  cTeneHu.  JleWcTtBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYPaJbHOM CTEICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxkaecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUs.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, peElIEeHHME HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Penrenne nppanvioHaIbHBIX YPAaBHEHU W HEPABEHCTB.

Penrenne TpUroHOMETpUYECKUX YPAaBHEHUM.

IIprMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a7ad
M 337a4 U3 Pa3IUYHBIX 00JIaCTEN HAYKH U PeaTbHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkumu. ['padux  GyHkumu. BzaumHo
oOpaTtHbie (DYHKITHH.

Ob6nacTte ompeneneHus U MHOXECTBO 3HadeHH (yHkumu. Hymm dyHkumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH.

Crenennas QyHKIMS ¢ HATypaJbHBIM U IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauK KOpPHS n-Oi CTENEHHU.



TpuroHoMeTpudeckass OKpPYKHOCTb, OINPEAECIECHUE TPUTOHOMETPUUECKUX
(yHKIMI YUCIIOBOTO apryMEHTA.

HauaJsia maTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€A0BaTEIbHOCTEH.
MOHOTOHHBIE TOCJIEN0BATEIBHOCTH.

Apudmernyeckas U reomerpudeckas nmporpeccuu. beckoHeuHo yObIBaroiast
reoMmerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBaIOIIEH TeOMETpUYECKOM
nporpeccun. dDopmysia CIOXKHBIX NPOLEHTOB. VcCronb30BaHME TPOTrpeccUr IS
pElICHHS PeaNbHbIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, omepanuu HajJ MHOXXecTBaMu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3ATEIbCTBO.

11 KIIACC

Yucia 1 BBIYMCTICHUSA

HarypanbHbie u nensie uyncina. [Ipu3Haku 1€IUMMOCTH LIEIbIX YHCEIL.

CreneHpb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BoIpaKeHHH, COAEPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHne BBIPAKEHUI, COAEPKAIMUX CTEICHH C pPaIMOHATbHBIM
IIOKa3aTeNEM.

[IpuMepbI TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHEHUHN. PellieHne NpUKIIaIHbIX 33/1a4 C MOMOILbIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3a/ady W3 Pa3MyHbIX 00JlacTeld HayKh M peaibHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
byHkuu. MakcuMyMbl U MUHUMYMbl (GyHKIUU. Haubombliiee U HauMeHblliee
3HaueHHEe (DYHKIIMHU HA IPOMEKYTKE.

Tpuronomerpuyeckue PyHKIINHN, X CBONCTBA U TpadUKH.

[Toka3aTenbHas u jorapudmuueckas QyHKLINUH, UX CBOMCTBA U rpauKH.



Hcnonb3oBanue rpagukoB (GyHKUUN 7 pelICHUS YPAaBHEHW W JIMHEHHBIX
CUCTEM.

Wcnonb3oBanue rpapukoB (QYHKUIUN JUIsI UCCIENOBAaHUS MPOIECCOB U
3aBHUCHUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJady U3 JPYTUX Y4eOHbIX
MPEIMETOB U PEATLHOM KU3HU.

Havana mareMaTH4ecKOro aHajm3a

HenpepoiBabie pyHKIMKU. MeTo HHTEPBAJIOB /1JIs PEIICHUS] HEPABEHCTB.

[Ipomsponnas  ¢yHkuuu. ['eomerpudeckuii u  Qu3MUECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  d7MeMEHTapHBIX  (QyHKIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumeHnenre MPOU3BOAHON K MCCIENOBAHHUIO (DYHKIMI HA MOHOTOHHOCTHh M
sKkcTpeMyMmbl. HaxoxaeHne HauOobIIero 1 HAaMMEHbIIEro 3HaYyeHus1 QyHKLIUH Ha
OTpE3KE.

[IprumeHeHne TPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
OPUKIAJHBIX 3a/Jadax, Uil OIpENeNIeHus CKOPOCTH IIpoLecca, 3aJJlaHHOTO
(dopMynoi niau rpauKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMmerpuyeckuid U (Qu3myeckuid cmbich. Bwraucienue
uHTerpaia no gopmyne Hetorona—Jlelibuuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOrO mpenMera «Maremartwka» JOKHO 00€CIIeunBaTh
JTOCTH>KEHUE Ha YPOBHE CpeiHero o0I1ero o0pa3oBaHusl CIEAYIOMUX TUYHOCTHBIX,
METanpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrpaMMbl y4EOHOr0 MpeaMeTra
«MareMaTuKa» XapakTepU3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM O0YYaIOIIErocsi KaK aKTUBHOI'O
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 00IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpOLIEyp TpakIaHCKoro oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMAMHA U Ha3HAYEHHUEM.

[TaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCUICKONW MaTEMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4ECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoa;
c(OpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMSI, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OyIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelneHuH, paccyXIcHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

c(hOPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTUYECKHWE 3HAHUA B
MHTEpecax 370pOBOro U 0€30mMacHOro odpasa *uU3HU, OTBETCTBEHHOI'0 OTHOILICHUS
K CBOEMY 3/IOPOBBIO (370pOBOE MUTAHUE, COATIAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTZIbIXa, perynsipHas busnueckas AKTUBHOCTB); bu3nUecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSITeNFHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM IIEHHOCTH TPYAOTIOOWS;, WHTEPECOM K
pasnmuyHeiM  chepaM  TIPOPECCHOHAIBHONW  JCATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M € TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOP
Oynymielr mpodeccun W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHUI0 HA TIPOTSIKEHUW BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU MIPAKTUICCKUX 33J1a4 MaTEMaTUIYCCKOM HAIPaBJICHHOCTH.

DKO0JI0rn4ecKoe BOCIIMTaHHE:

c(hOPMHUPOBAHHOCTBIO HKOJOTHYCCKON KYyJIbTYpPhl, MMOHUMAHHUEM BIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  IpoOJIeM;
OpHCHTaIlMell Ha NMPUMCHCHHE MaTEMAaTHYCCKHUX 3HAHUN IS pElIeHHS 3ajad B
00JaCTH  OKpY)KAIOIIeH Cpeabl, IUTAHHUPOBAHUS TIOCTYNMKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUISI OKPYKAIOIIEH CPEeIbI.

[{eHHOCTH HAyYHOT'O TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW TPAKTUKH, TOHUMaHUEM
MaTEMaTUYCCKON HayKW Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, JTaloB ¢&
pa3BUTHUS M 3HAYUMOCTH JJIS PA3BUTHS IUBHIM3AIIUM, OBJIAJCHUEM S3bIKOM
MaTEMaTUKH W MaTEMaTUYECKOM KYJIbTYpOW Kak CpPEICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIAEAOBATENBCKYIO ICATEIBHOCTD
WHAVBUIYaJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUS IMPOrpaMMbl yueOHOTo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIAJCHHEM YHUBEPCATbHBIMH
NO3HABAMESIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANIbHbIMU PeCYIAMUBHIMU OeUCTNBUIMU.

1) Vuusepcanvnvie  no3znasamenvhvle  Oeticmeus, obecneyusawom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECco8 o0byuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYdcarwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, yMeHut pabomams ¢ uHpopmayuet).

ba3oBbie nornueckue JeMCTBUS:

¢ BBISBJISATh M XaPAaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHYECKHUX

OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONpeNeNeHUs] TMOHSTHH; yCTaHaBIMBAaTh  CYHIECTBEHHBIH  MPU3HAK
KJ1accupuKaIui, OCHOBAaHUS JJIs1 OOOOIIEHHS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;



e BOCIIpUHUMATh,  (OPMYyJIHpPOBaTh M  NpeoOpa3OBbIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPULATENbHBIC, €IMHUYHBIC, YACTHbIE W OOIIUE;
YCIIOBHBIE;

*BBIABJSITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
OpOTUBOpEUMsT B (paKTaxX, AAHHBIX, HAONIONCHUSX U YTBEPKIACHUSIX;
npenjaraTb ~ KpUTEpPUM  JJI  BBIABJICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e IeTIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIOTUH;

e IPOBO/IUTD CaMOCTOSATENbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (IPSIMbIE U OT TPOTHUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI;

e BBIOMpaTh crnoco0 peueHuss y4yeOHOM 3anauu (CpaBHHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpATh Hauboiee MOAXOASAIMIMN ¢ y4E€TOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3zoBrsle nccnenoBaTelbCKue AeMCTBUS:

¢ ICTIOJIB30BaTh BOMNPOCHI KAaK HCCIEAOBATENIbCKUH HMHCTPYMEHT IO3HAHMUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOUIHME TMPOTUBOPEUUE, MpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAaHUE
[0 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro OOBbEeKTa, SIBICHMUA,
IpoIecca, BBISIBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SIBICHUSMH,
MPOLIECCAMU;

e CAMOCTOSITENIbHO (POPMYIHPOBATH OOOOIIECHUS M BBIBOABI 1O pE3yJibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e IPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE IMpOLECCa, a TaKKE BbIJBUIATh
MPEATNOIO0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PaGota ¢ undopmaruei:

¢ BBIBJISITh ACPUIUTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIPOC U JJIsl pELICHUS 3a/]a4H;

e BBIOMpaTh UH(GOPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMAaTU3UpPOBaTh M HHTEPIPETUPOBATh HHGPOPMAIMIO Pa3IMUHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHMUS;

e CTPYKTYpUPOBaTh MHQOpPMAIIMIO, TPEJICTABIATh €€ B pa3IMYHbIX (opMax,
WUTIOCTPUPOBATh Tpaduyecky;



e OLICHUBATh HaJAEKHOCTh uH(pOopMaLuu 1o CaMOCTOSITENBHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhvie KOMMYyHUKamueHwle Oelicmeus,  o0becneyusam

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YHAOUJUXCAL.

OO6mienue:

e BOCIIPUHUMATh U (POPMYIHUPOBAThH CYKJIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U UEISIMU OOUIEHUS; $SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3pE€HHs] B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY
pelIeHHs 3aa4l, KOMMEHTHPOBATh MOJyYEHHBIN PE3YIIbTaT;

eB XO7Ie 00CYXIEeHHs 33/1aBaTh BOMPOCHI MO CYHIECTBY OOCYK/1aeMON TEMBI,
po0JIeMbl, perraeMoil 3aJ1a4u, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pElIEHUsI; COMOCTABJISITh CBOM CYXKICHHS C CYXICHUSIMH JAPYrUX
YYaCTHUKOB JHaora, OOHapy»MBaTh PA3JIMYME U CXOJCTBO IMO3ULIHMHA; B
KOPPEKTHOU popme hopMyIMpOoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

e IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIECIOBaHMUS,
MPOEKTa; CAMOCTOSITEIHHO BHIOMPATh (OpPMAT BBICTYIUICHUS C YYETOM
3a/1ay Npe3eHTaIi 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpynHUYECTBO:

e IOHMMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U WHIUBUIAYATbHOU
paboOThl TIpU pENICHUHM YYeOHBIX 3aj/lady; MPUHUMATH IEJIb COBMECTHOM
NEeSTENbHOCTH, IUJJAHUPOBATh  OPraHU3alMI0 COBMECTHOW  padoThl,
pacnpenensTh BHIBI paboOT, OOroBapuBaThCA, OOCYXKIaTh IMpoOleCC U
pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

* y4aCTBOBAaTh B I'PYIIOBBIX (hopMax palboThl (00CYykaeHHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M UHBIE); BBINOJHATH CBOK 4YacTb pabOThl U
KOOpJMHUPOBATh CBOM JEHCTBUA C JAPYTMMH 4YICHAMU KOMAaHJIbI,
OLICHUBAaTh KAa4€CTBO CBOETO BKJIa/Ja B OOIIMA MPOIYKT MO KPHUTEPHUSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

3) Ynueepcanvnvie  pecynamuenbvie Oeticmaus, obecneyusarom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3zanus:

COCTAaBJIAThH IUIaH, AITOPUTM PELICHUS 3aJa4M, BBIOMPATh CIOCO0 pEIIeHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIAJIETh HAaBbIKAMU  [O3HABAaTEJIbHOM  peQIEKCMHM KaK  OCO3HAHUs
COBEpILIAEMbIX JEHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOAMHU  CaMOMNPOBEPKH, CAMOKOHTPOJS Ipolecca M|
pe3yabpTara penieHus MaTeMaTUIeCKOU 3a1a4u;



e IPEBUNIETh TPYAHOCTHU, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUM 3a7a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JTAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

¢ OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBl JTOCTHKEHHUS WIM HENOCTHKECHMS DPE3YJIbTATOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa U Hayama MaTeMaTHUYECKOrO aHAIHM3ay
Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUsl JOHKHO OOecHedYrBaTh JOCTHKEHUE
CIIEIYIONTUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KJIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh TNOHATHUSIMH: PALMOHAIIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JECATUYHAsS APOOb, MPOLIEHTBHI.

Boimonusate  apudMernyeckue — omnepaludd € palMOHAJbHBIMU U
JNENCTBUTEIBHBIMU YHCIAMU.

BomonusaTe npulmkEHHBIE BHIYUCIICHUS, UCTIONB3Ys MPaBUIa OKPYIJICHUS,
JenaTh NPUKHUIKY U OLICHKY PE3YJIbTaTa BIYMUCICHUN.

OnepupoBaTh MOHATUSMHU: CTENEHb C LEIBIM IOKAa3aTeNeM; CTaHIapTHas
dopma 3amucu  JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypalbHOM CTENECHH;
UCTIOIb30BaTh MOIXOIAIIYI0 (POPMY 3alUCU JEHCTBUTEIBHBIX YHCET JUISl PELICHHUS
NPaKTUYECKUX 3a]1a4 U MPEICTABIICHUS TaHHBIX.

OneprpoBaTh NOHATUSAMHU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YTJIa;
UCTOIb30BaTh 3alMCh MPOU3BOJIIBHOIO yria uepe3 00paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO; ILEJIOE,
palMOHAIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHHE;

Boinonssate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUW W pelaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BremonusaTe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX W HPPAlMOHAIbHBIX
BBIDQXKEHU W  pelmaTh OCHOBHBIE THINBI  LENbIX, PAlMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA ISl PELIECHUSI MAaTEMATUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HHU.



MopnenupoBaTth peajibHbIE CUTyallUd Ha S3bIKE aireopbl, COCTAaBIATH
BBIPAKEHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
NOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3alaHusi (YHKIUHU, 00JIaCTh
OTpEeAeNeHUs] U MHOXKECTBO 3HAUeHMM (QYHKUUHU, Tpa@uKk (QYHKIUH, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUAMM: UYETHOCTh H HEUETHOCTh (QYHKIUH, HYIU
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaTh rpa@uku GyHKIMM 1715 pellieHrus ypaBHEHUH.

Crpouth U 4uTaTh rpaQuKu JUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTETIEHHOMN (PYHKIIHH C IEJIBIM MOKa3aTeNEM.

Ucnonw3oBath rpadukd QyHKIMA I8 KUCCIEAOBAHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU PEIIeHUH 3a/1ad U3 JPYruX y4eOHBIX MPEIMETOB U PeaibHON
KU3HU; BBIpaXaTh (popMynamMu 3aBUCUMOCTH MEXY BETUUMHAMU.

Havajia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIbHOCTh, apudmernyeckas u
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBAIOIIAs TI'€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEUYHO YOBIBaIOIIEH T€OMETPUYECKOM MTPOrPECCU.

3amaBaTh MOCIEN0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MPOTPECCUI 1JIs1 PEIICHUS
peayIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

MHoKecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, ONEpAllUy Ha/l MHOXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONMCaHUs
peabHBIX MPOLECCOB M SIBJICHUM, NpPU pPELIEHUH 3a7ad W3 JPYrux Yy4eOHbIX
IPEIMETOB.

OnepupoBarb  MOHATHUAMM: ONpEJCIICHHE,  TEeOopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yuciaa u BBIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATYpaldbHOE, LEJIOE€ YHCIO; MCIOIb30BATh
NPU3HAKK JIETMMOCTH LIEJIBIX YHCEJI, PA3JI0KEHUE YUCIa Ha MPOCThIE MHOKHUTEIU
IUI peILIeHus 3a1auy.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAJIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapu(dM 4YMcia, JECATHUUHBIE UM HATypajbHbIE
aorapu(pMsl.



YpaBHeHUsS U HEPABEHCTBA

[IpumeHsT,  CBOWMCTBA CTENEHM ISl MpeoOpa3oBaHUs  BBIPAKEHUI;
ONEPUPOBATH TOHATUSAMM: IOKA3aTEIbHOE YpaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Boinmonuate npeoOpa3oBaHUs BBIPAKEHUM, CoOllepXKalux Jorapudmsi;
ONEepUpPOBaTh MOHATUSAMU: JTOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelllaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxonuts pemeHust npocTEUINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUSIMHU: CUCTEMa JMHEHHBIX YpaBHEHHUU U €€ pelIieHue;
UCIIOJIb30BAaTh CUCTEMY JIMHEWUHBIX YPABHECHUM JJIs1 PEIICHUS] TPAKTUYECKUX 3a/1a4.

Haxoaute pelieHust npocTelnX CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarh peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDQKEHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBl II0 YCJIOBHUIO 3a/1a4H,
UCCJIeIOBATh MOCTPOEHHBIE MOJIEH C HCIIOIb30BAHUEM ariapara aareophl.

DOyHKUUM U rpaduku

OnepupoBaTh  MOHSTUSMH: TepuOoAMYECKass  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKM JKCTpeMyMa (QyHKUIUHM, Haubojblee U
HauMEHbIIee 3HA4YeHUS (PYHKIMKU Ha TMPOMEXKYTKE; HCIONb30BaTh WX IS
UCCienoBaHus (PYHKITUH, 3aJaHHOU TpaduKOM.

OnepupoBaTh MOHITUSMU: TpapuKH TOKa3aTENbHOM, JorapuMu4ecKon u
TPUTOHOMETPUUECKUX (DYHKIIMI; n300pakaTh UX HAa KOOPJAWHATHOW TUIOCKOCTH U
VICIIOJIb30BATh ISl PELICHUS] YPABHEHUM U HEPABEHCTB.

N300paxxarb Ha KOOPJAMHATHOM IUIOCKOCTU rpaUKH JHMHEHHBIX YpaBHEHHUI
Y UCTOJIb30BATh UX JJIs1 PEIICHHS] CUCTEMBI JIMHEWMHBIX YPaBHECHHUIA.

Ucnonb3oBaTh rpaduku QyHKIUNA JUIsi  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCIUTIINH.

Hayvajia MmaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATUSAMU: HENPEPbIBHAS (DYHKIMS;, MTPOU3BOIHAS (DYHKIUU;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUIUUYECKUIM CMBICT TPOU3BOIHON JIJISl PEIICHHUS
3a7ad4.

HaxoauTes npou3BoiHbIE 3JIEMEHTAPHBIX (YHKIIMMI, BEIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUSI, YACTHOTO (PYHKIIHUH.

Hcnonb3oBaTh MPOU3BOAHYIO JIs UCCIeA0BaHUS (DYHKIIMK HA MOHOTOHHOCTD
¥ DKCTPEMYMBI, IPUMEHSTH PE3yJIbTAaThl UCCIECOBAHUS K TIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh NpPOM3BOAHYIO Uil HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
NPUKJIAHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHUX, 3a/1a4aXx.

OnepupoBaTh TOHATHSAMHU: TEpBOOOpa3Hasi W  MHTErpall; TOHUMATH
TreOMETPUUECKUN U (PU3UIECKUN CMBICI HHTErpaa.



Haxonute nepBooOpa3HbI€ AJIEMEHTAPHBIX (PYHKIMM; BBIYUCISATH HHTErPaJl
no ¢popmyinie Hetorona—JIeitbHuma.

PemaTte npukiagHeie 3a7a4d, B TOM YHUCIE COLIMAIbHO-DKOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeAcTBaMH MaTeMaTHYECKOI0 aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBbIE (HH(PPOBbBIE)
Kontpoabubie | IlpakTHueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
MHoO)kecTBa pallMOHAJIBHBIX U
1 JICCTBUTEINIBHBIX uKcell. PalinoHansHbIe 14 1 https://m.edso0.ri/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
O®yukuuu U rpadguku. CTeneHs ¢ LebIM
2 YHKI pad t 6 https://m.edsoo.rt/EEM 1F56M3
IIOKa3aTesemM
ApupmMeTnueckuit KOpeHb N—Oi CTETICHHU.
3 puch P 18 1 https://m.edsoo.rt/W2CV80370
HppaunonanbHble ypaBHEHHS U HEPABEHCTBA
Dopmyibl
4 TpuroHomerpun. T puronomerpuyeckue 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/01INYSKYRU
[ToBTOpenue, 00001IeHNE, CCTEMaTU3alIUs
6 P - " 3 1 https://m.edsoo.ru/SEBERIVKS
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOI'PAMME




11 KUIACC

KoandecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuexkTponHbie (uudpoBbie)
Koutpoabnbie | IlpakTnyeckue
n/n NMPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCyPChI
padoTsbI padoThbI
Crenens ¢ pallMOHATIBHBIM ITOKA3aTEIIEM.
1 [loxazarensHast pynkuus. [lokazarenbHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas: QyHKITHS.
2 Jlorapudmuueckue ypaBHeHUs U 12 https://m.edsoo.ru/107CT1AVS
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduxu. TpuroHoMeTpuIecKue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpPaBEHCTBA
4 [IpousBoanas. [IpumeHnenne npou3BOAHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 HNHuTterpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 CucreMsbl ypaBHEHUI 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypaneHble u nenbie yucia 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropene, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
cUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME







IHOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTpouabHbie
padoThbI

IpakTn4yeckue
padoThI

Jara
U3Y4YeHU S

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

MHOXeCTBO, Onepalyu Haj
MHOX€CTBaMU. JluarpaMMsl
Oilinepa—Benna

https://m.edsoo.ru/HUOLULGIL9

PanpoHanpHbIe YUCa.
OOBLIKHOBEHHEBIE U JIECATUYHEIE
JpOOH, TIPOLIEHTHI, OECKOHEUHBIS
NePUOANYECKHE APOOH

https://m.edsoo.ru/37WASYES4

ApudmeTrueckue orneparum ¢
paloHaIbHBIMU YHCIAMH,
npeoOpa3oBaHMS YHCTOBBIX
BBIPAKCHUN

https://m.edsoo.ru/8] YFUB5SM4

[Tpumenenue npobeit n
IPOLIEHTOB ISl PEIICHHS
NPUKITAIHBIX 3a/1a9 U3 Pa3InIHbIX
oTpaciiell 3HaHUM U peabHOU
KHU3HHU

https://m.edsoo.ru/PFOU2V68I

[Tpumenenue npobeit u
HPOLIEHTOB ISl PEIICHUS
MPUKIAAHBIX 3aa4 U3 pasIMYHbIX
oTpaciiell 3HAaHUM U peaabHOU
KHU3HU

https://m.edsoo.ru/MHOTOXN3E

JleficTBUTEIILHBIC YHCIA.

https://m.edsoo.ru/P3JPHC8MO




PamuonansHbIe U
HppauOHaJIbHBIC YKUCJIa

ApudmeTrnueckue onepanum ¢
I[GI\/JICTBI/ITGJIBHBIMI/I qucjiaMu

https://m.edsoo.ru/IMQWZ24T1

[TpubnmxEHHBIE BEIYUCICHUS,

MpaBuUJia OKPYTJIECHUS, TPUKUIKA U

OIICHKA PE3y/IbTaTa BIYUCICHUN

https://m.edsoo.ru/JESKM11EJ

ToxnecTBa 1 TOXIECTBEHHBIE
npeoOpa3oBaHus

https://m.edsoo.ru/VA4VH6PID

10

YpaBHEHUE, KOPEHb YPaBHEHUS

https://m.edsoo.ru/KFDEBHI7I

11

HepageHcTBO, pemieHue
HEPaBEHCTBA

https://m.edsoo.ru/83KWSU6M4

12

Merton HUHTCPBAJIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue nensix u ApoOoHO-
pPalMOHAJIBHBIX YPABHEHHUI U
HEPABEHCTB

https://m.edsoo.ru/1SCWMIJUIR

14

KonTponbHas pabota mo Teme
"MHOkecTBa palluOHAJIbHBIX U
EHCTBUTENIbHEIX YHCE]T.
PanrionaneHbie ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/T95VYRBXM

15

OyHKIMS, CIIOCOOBI 3aIaHUSI
¢dbynaknuu. BzaumMHao oOpaTHbIe

byHKIIUN

https://m.edsoo.ru/LUY75YGCX

16

I'paduk pynkumu. O61acTH
OlpeieIeHNs] 1 MHOKECTBO
3HaueHn QpyHkiuu. Hymn
bynaknuu. [TpomexxyTku

https://m.edsoo.ru/KN7K4I8VC




3HAaKOIIOCTOAHCTBA

17

YérHble U HeUETHBIE PYHKINUN

https://m.edsoo.ru/TCHOJ9UPK

18

CreneHs C 1eJIbIM MTOKa3aTeJIeM.
CrannaptHas Gopma 3amucu
JEHCTBUTEIILHOTO YKCiIa

https://m.edsoo.ru/7TS62DZBQ

19

HUcnonp3oBanue nmoaxomsmei
(hOpMBI 3aITHCH IEHCTBUTEIIBHBIX
YUCECJI IJIs1 pGH_IeHI/IH
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

CrenenHast (yHKIIUSA C
HATypaJbHBIM U 1IEJIBIM
nokasateneM. E€ cBoiicTBa U

rpadux

https://m.edsoo.ru/13LJ5S0GEE

21

ApudmMernueckuii KOpeHb
HaTypaJlbHON CTEIECHU

https://m.edsoo.ru/7CVYEVAV7

22

ApudmeTrnueckuit KOpeHb
HaTypaJlbHOH CTENEeHU

https://m.edsoo.ru/KOBCYHLSY

23

CgoiicTBa apr(pMETHIECKOTO
KOpHSI HATypaJIbHOM CTENEHU

https://m.edso00.ru/I691.4JVYQ

24

CgoiicTBa apu(hMeTHIECKOTO
KOpHS HaTypaJIbHOW CTETIEHU

https://m.edsoo.ru/77PFLCQ8N

25

CBoiicTBa apr(PpMETHIECKOTO
KOpPHSI HaTypaJbHON CTEeHH

https://m.eds00.ru/G5SWZ3RWF

26

JeiicTBus ¢ apupMeTHIeCKUMU
KOPHSIMU N—OH CTENEeHH

https://m.edsoo.ru/KBGV9J41B

27

HeticTBus ¢ apudmMeTHISCKUMU
KOPHSIMU N—Oi CTENIEHU

https://m.edsoo.ru/YG9QJLHAI




JeiicTBus ¢ apupmMeTHIeCKUMU

28 o https://m.edsoo.ru/3AMIGAHQSM
KOPHSIMH N—OW CTEIICHH

29 Hettcrsus ¢ anH(bMeTquCKHMH https://m.edsoo.ru/3MOROG1D3
KOPHSIMH N—O¥ CTETICHH

eHCTBH ¢ apU(METUUECKUMU

30 A 13 ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMA N—OW CTETICHH
Pemenne aloHan

31 HICHHE FpPpAttiionaibibn https://m.edsoo./NXMGYFSI5
ypaBHEHUI U HEPABEHCTB
Pemenne uppanuoHaaibHBIX

32 vpp H https://m.edsoo.ru/OWXJIFVOG]J
YpaBHEHUH U HEPABEHCTB
Pemenne aloHan

33 et ilpp HHOHATIBHBIX https://m.edsoo.ru/TO6K2RMY 5
ypaBHEHUI 1 HEPABEHCTB
Pemenne uppanuoHaaibHBIX

34 Vpp H https://m.edsoo.ru/OAIN4WIJO
ypaBHEHUI U HEPABEHCTB
Pemenne nppanoHaIbHBIX

35 Upp t https://m.edsoo.ru/HWHUD2NNC
yYpaBHEHUI U HEPABEHCTB
Croit e

36 BOHCTBA M IpaHK KOpHs n-0id https://m.edsoo.ru/1E25E18SD
CTEINEHHU
CaoiicTBa a 0 n-oi

37 BOHCTBA U PaduK KOpHS " https://m.eds00.ru/QNZBIV7GS
CTEIICHU
KonTponbHas paborta o teme
"ApudmeTnuecknii KOpeHb N—OH

38 pu¢ P hitps:/m.eds00.r/Q1KQCUCAD
crenenu. MpparmoHanbHbie
ypaBHEHUS U HEpaBeHCTBA"
CuHyc, KOCHHYC M TAHI'€HC

39 HIHYE, IOCHILYE H Tt https://m.eds00.ru/CPX3082P7
YHCIIOBOTO apryMeHTa
Cunyc, KOCHHYC M TaHT'€HC

40 e y https://m.edsoo.rt/KEQV0O0CZZ

YUCJIOBOTO apTyMEHTa




41

ApKCHHYC, apKKOCUHYC U
apKTaHI'€HC YHUCIIOBOIO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

42

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHMCIOBOTO apryMEHTa

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEJIECTICHUE
TPUTOHOMETPUUECKUX (YHKIIMHA
YHUCJIOBOT'O apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPYXHOCTB, OIIPEJIECTICHUE
TPUTOHOMETPUUYECKUX (YHKIUI
YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/Y YZPF36KN

45

OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbl

https://m.edsoo.ru/ISFSRJJ3N

46

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyibl

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUUECKHE
bopMybI

https://m.edsoo.ru/918HYTGCO

48

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyibl

https://m.edso0.ru/CO9TMKQF48

49

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAXKECHU

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

50

[IpeoOGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHU

https://m.edsoo.ru/LTBOUHA4F

51

IIpeoOpazoBanme
TPUTOHOMETPHYECKIX

https://m.eds00.ru/BOK9KEFGV




BBIPAKEHU

52

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUN

https://m.edsoo.ru/VM9110NSV

53

[IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX
BBIPAKECHHUU

https://m.edsoo.ru/GNKNPMR1U

54

Pemenne TpuroHOMeTpUYECKUX
yYpaBHEHUHI

https://m.edsoo.ru/5S6K85EHZU

55

Pemenne TpuroHOMeTpHUUECKUX
ypaBHEHUI

https://m.edso0.ru/6 XXPVVIJXA

56

Pewienne TpuroHOMETpUYECKHUX
ypaBHEHUH

https://m.edsoo.ru/LEPISYY4W

57

Pelenne TpUroHoMeTpUUECKUX
ypaBHEHUU

https://m.edsoo0.ru/MUSCZXE6Q

58

Pewienne TpuroHOMeTpUYECKHUX
yYpaBHEHUH

https://m.edsoo.ru/HPKOF4KJP

59

Pemmennie TpUroHOMeTpHUUECKHUX
ypaBHEHUH

https://m.edsoo.ru/FNX4ESLUC

60

O060061eHmEe TT0 TEMaM
"OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. TpuroHomerpuueckue
ypaBHEeHUS"

https://m.edsoo.ru/796P4UYBR

61

KonTponbHas pabora o teme
"®opMyJIbl TPUTOHOMETPHUH.
Tpuronomerpuueckue
ypaBHeHus'"/Becepoccuiickas
poBepoyHas pabora

https://m.edso0o0.ru/RCOOETONA




62

HtoroBast koHTpoNbHas paboTa /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/OINT7D20Q5

63

O0001enne, CUCTEMATH3AINA
3HAHMI 32 Kypc anreOpsl U Hauaml
MaTeMaTH4decKkoro aHaiauza 10
Kjacca

https://m.edso00.ru/BO3X694VF

64

ApudpmeTrueckas u
reoMeTpuYecKas Iporpeccuu.
Hcnonb30BaHue MPOrpeccuu AJs
peLICHUs peabHBIX 3a1a4
NPUKIIAJHOTO XapaKkTepa

https://m.edsoo.ru/2T49MHHH9

65

Beckoneuno yObIBaromas
reoMeTpuiecKas mporpeccus.
CymMma 6eckOoHEYHO yObIBaroIei
TeOMETPUIECKOH MPOTrpeccun

https://m.edsoo.ru/FSN2ANA4G

66

®opmyJia CIOKHBIX TPOLICHTOB

https://m.edso00.ru/DXJ82PMWO

67

<D0pMyJ1a CJIOKHBIX IPOLCHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O00011eH1E, CUCTEMATH3AIUSA
3HaHM 3a Kypc anreOpbl U Havas
MaTeMaTHJecKoro ananmmsa 10
KJIacca

https://m.edsoo.ru/2193BZ0Q4A

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KUIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTPOHHbIE HU(POBbLIE
Tema ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

Crenenb ¢ palOHAIbHBIM

1 1 https://m.edsoo.ru/3SOCUH3WO
MOKa3aTeseM

2 CBoiicTBa CTeNICHU 1 https://m.edsoo.ru/SSJ1ROGOM
[IpeoOpa3oBaHue BBIPAKCHHIA,

3 coepKalux palOHaIbHbIE 1 https://m.edsoo.ru/R3VSPAH19
CTEIICHU
[IpeoOpa3zoBanHme BhIpaXKEHUH,

4 cofepKalux palMoOHaIbHbIE 1 https://m.edsoo.ru/1OP1F2ZAS
CTEIEeHU
[IpeoOpa3zoBanHue BhIpaKEHUH,

5 Co/Iep KaIUX palliOHATbHBIC 1 https://m.edsoo.ru/D9Y G96WX7
CTEIeHU
Iloka3aTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/YX6Y735P2
HEpPaBEHCTBA
Iloka3aTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo.ru/TSL.SZRHAJ
HEpPaBEHCTBA
[loka3aTenbHble ypaBHEHUS U

8 P 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
Iloka3aTenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGOQXIL
HEpPaBEHCTBA
Iloka3aTenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/43EARX0D3
HEpaBEHCTBA

11 [TokazaTtenbHas GyHKIUSA, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOICTBA U rpaduk

KonTponbHas pabota no teme
"CTeneHs ¢ paliMoOHaIbLHBIM

12 nokasateiieM. IlokazarenpHas https://m.edsoo.ru/SBWZVFW9F
¢bynknus. [TokazarensHbie
YpaBHEHUS U HEpaBEHCTBA"

13 Jlorapudm uucna https://m.edsoo.ru/S2PYSSME7

€CATUYHBIE U HATYpaIbHEIE

14 A yp https://m.edsoo.ru/AJ51DTX9E
norapu@mMbl
[IpeoOpa3zoBanue BBIpaKEHUH,

15 https://m.edsoo.ru/ITAWFA1Q50Q
cojieprKanux Jorapudmol
[IpeoOpazoBaHuEe BBIPAKCHHIA,

16 https://m.edsoo.ru/GBGH44TGC
coJiepKalux Jorapudmol
[Ipeobpa3oBaHue BBIpAKECHHIA,

17 https://m.edsoo.ru/M8Q8RFDMS
coJiepKalux Jorapudmol
[IpeoOpazoBaHue BBIPAKCHHIA,

18 https://m.edsoo.rt/6CDNOWZBQ
coJiep KaIux Jorapudmel
Jlorapudmuueckre ypaBHEHUS U

19 pu yp https://m.edsoo.ru/HWUB2LHFU
HEpPaBEHCTBA
Jlorapudmuueckrne ypaBHECHUS U

20 pud P https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA
Jlorapudmuueckre ypaBHEHUS U

21 pu yp https://m.edsoo.ru/VOR1JP1KW
HEpPaBEHCTBA
Jlorapudmuueckrne ypaBHEHUS U

22 pu M https://m.edsoo.ru/0OYNMCK9RD
HEPaBEHCTBA
Jlorapudmuaeckas GyHkums, eé

23 . https://m.edsoo.ru/JOOHWINGL
CBOMCTBA U rpaduk

24 Jlorapudmuueckas QyHKIHs, € https://m.edsoo.ru/N7K1UXIZQ




CBOICTBA U rpaduk

Tpuronomerpuueckue GyHKIUH,

25 o https://m.edsoo0.ru/LOZVIYRDG
UX CBOWCTBA ¥ rpaduku
T

26 PHIOHOMETPHYECKHE (YHKILHH, hitps://m.edsoo.r/UUWKBSLGF
UX CBOWCTBA U rpaduku
Tpuronome €CKHE

27 PHIOHOMETPHYECKHE (QyHKILiH, hitps://m.eds0o.ru/95VBSABJO
UX CBOWCTBA ¥ rpaduku
Tpuronome €CKHe K

28 pur Ii METPHYECKHE QyHKIH, https://m.edsoo.ru/SP4AIPSHOM
WX CBOWCTBA M rpaduku
ITpuMepsl TPUTOHOMETPUYECKUX

29 PHMEPBLTP P hitps://m.eds00.r/SLSQ4AY YN
HEPaBEHCTB
II e OHOME €CK

30 PHMEPBT TPHTOHOMETPIHCCIIX https:/m.edsoo.ru/IJ 19ZJZRQ
HEPaBEHCTB
ITpuMepsl TPUTOHOMETPUYECKUX

31 p prLTP p https://m.edsoo0.1u/QY8YSBTCF
HEPABEHCTB
II e OHOME €CK

32 PHMEPET TPHTOHOMETPIHCCIIX hitps://m.edsoo.ru/LLSLZOCDP
HEPABCHCTB
KonTponbHas padboTa 1o Teme
"Jlorapupmuyeckas QyHKIUS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHcTBa. TpuroHoMeTpuieckue https://m.edsoo.ru/X8GZYMSHR
GYHKIMM U UX
rpaduku. TpuroHomMeTpuvecKme
HepaBeHCTBA"

34 HenpepriBHBIE QyHKITHH https://m.edsoo.ru/7ULWADO6B
M

35 CTOM MHTCPBATIOB JUT PEHICHHA https://m.edsoo.ru/RMLALS6CD
HEPABCHCTB

36 Metoa MHTEpBaJIOB JISI PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HCPaBCHCTB

37 [TpousBoaHast pyHKIMH https://m.edsoo.ru/ WWI1RR5VG8

38 [MpousBoaHast pyHKIMH https://m.edsoo.r/TXVIGQIO2
I'eomeTpuueckuii u PU3UIECKUMN

39 P fb https://m.edsoo.ru/JZHKV18M1
CMBICJT TIPOU3BOAHOM
['eomeTrpuueckuii u puznyecKuit

40 . https://m.edsoo.ru/3CPCCY4M6
CMBICJT IPOU3BOTHOM
[Ipon3BoaHBIC PIEMEHTAPHBIX

41 p V'H p https://m.edsoo.ru/JW5SAJQU3
byHKIHA
[Ipon3BoaHbBIE 2JIEMEHTAPHBIX

42 . https://m.eds00.ru/4G1I0YGVZ
byHKIIUN
IIpousBoaHas CyMMBEI,

43 POHSBOAHAA CyM § hitps://m.edsoo.r/E952ROOTH
MPOU3BEICHHUS, YACTHOTO (PYHKIIUN
[Ipon3BogHAs CyMMBI

44 P A YMMBL, . https://m.edsoo.ru/VVIMX6YMG
MIPOU3BEICHUS, YACTHOTO (PYHKITUN
IIpousBoaHas CyMMBEI,

45 POUSBOIHAL CyM . https://m.edsoo.ru/4BJSFF9Z4
MPOU3BEICHHUS, YACTHOTO (PYHKIIUN
[Ipumenenne npou3BOAHOMN K

46 uccien0BaHui0 QYHKIHMM Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI
IIpumeHeHne Mpou3BOIHOM K

47 uccaea0BaHuI0 QYHKIMN Ha https://m.edsoo.ru/SWLI91USN6
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpumeneHne Mpou3BOIHOM K

48 UCCIIeI0OBaHUIO (QYHKIIHH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHneHre TpPoOU3BOAHON K

49 P p A https://m.edsoo.ru/SDOD4AJ44

UCCIIeIOBaHUIO (YHKITMH Ha




MOHOTOHHOCTB U 3KCTPEMYMBbI

50

Haxoxnenne HanOoJIbIero u
HAUMEHBIIIETO 3HAYCHUS (DyHKITHH
Ha OTpE3Ke

https://m.edsoo0.1ru/7272CUKCS

51

Haxoxnenue HauboabIero u
HAaUMEHBIIETO 3HaUYeHUs QYHKIHH
Ha OTpe3Ke

https://m.edsoo.ru/N1RZQXS50

52

Haxoxnenne HanOOJIbILIETO U
HAUMEHBIIIETO 3HAUYCHUS (QYHKIHH
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1 GQ68

53

Haxoxnenne HanOoJIbIIETO U
HaMMEHBIIETO 3HAYCHUS (PYHKIIUU
Ha OTpEe3Ke

https://m.edsoo.ru/AKTKOA3GX

54

HaxosxneHne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUST (PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxnenue HauOOJIBIIIETO U
HAaMMCHBIICTO 3HAYCHUA CI)YHKI_II/II/I
Ha OTPE3KE

https://m.edsoo.ru/B1UM1880OF

56

[IpuMeneHre npou3BOAHOMN AJIst
HAXO/ICHUS HAWITYUIIETO PEIICHUS
B MIPUKJIQJHBIX 3a/1a4ax, s
ONpeJieNIeHUs] CKOPOCTH MpoIecca,
3aIaHHOTO (POPMYJION WITH
rpaduxom

https://m.edsoo.ru/76RUOWSL4

57

Konrponbnas pabora o teme
"IIponsBogHas. [lpumenenue
MPOU3BOAHOMN"

https://m.edsoo.ru/I1 TOP2ZW6




[lepBoobpaznas. Tabnuna

58 https://m.edsoo.ru/IMD2K21JP
epBOOOpa3HBIX
[TepBooOpasnas. Tabmuia

59 pBOOOpasHai i https://m.edsoo.rt/EKWEW6ZVN
NepBOOOPA3HBIX
HuTerpan, reoMeTpuYeCKui U

60 pal, TEOMETP hitps://m.edsoo r/GXN2ALIAF
(U3UYECKUN CMBICIT HHTETpasa
Haterpan, reome eCKUi

61 HICTPAI, TCOMCTPHACCIHIH 1 https:/m.eds0o.ru/IDIF617XS
(buznyecKuil CMBICT HHTETpajia
HuTerpan, reoMeTpuYeCKui U

62 p . p https://m.edsoo.ru/R41DMTCOB
(bM3UYECKUN CMBICIT HHTETpasa
B CIICHHE erpasna 1o

63 PIAMCICHHC HHTCTD },T https://m.edsoo.ru/WOFLPOB9R
dbopmyne Herorona—Jleiioama
BrIunciienue uHTerpaia mo

64 P . https://m.eds00.ru/8W8SCCYVO
dbopmyne Heiorona—JleitOHua
Brruncinenune mHTETpaa mo

65 At ® https://m.eds00.r/YZNSQLCSS
dbopmyne Herorona—JleitOHmIa
B

66 PIAHCIICHIC HATCTpata FO https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleitoHuia

67 CucreMbl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TMHENHBIX YpaBHEHUN https://m.edsoo.rut/VMRPNPCKE
Permennie npukiaaHbIX 3a0a4 ¢

69 MMOMOIIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUH
Pemenne npukiagHeIx 3a1a4 ¢

70 ITIOMOIIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUH
CuCTEeMBI 1 COBOKYITHOCTH IICJIBIX

71 o " ’ https://m.edsoo.ru/HKFHNLZWS5

palliOHAJIBHBIX, UppAallMOHAJIbHBIX,




MOKa3aTeIbHBIX, JOrapuPMHUUECKIX
ypaBHEHU U HEPABEHCTB

72

CucrteMbl U COBOKYITHOCTH LECJIBIX,
palluOHAJIBHBIX, UppAallUOHAJIBbHBIX,
IIOKa3aTCJIIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

https://m.edsoo.ru/YLE9C41W?2

73

CucTteMbl ¥ COBOKYITHOCTH LEJbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/WOM6V 504U

74

CucremMbl 1 COBOKYITHOCTH LIEJIBIX,
paloHaIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX, JIOTapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonb3oBanue rpadukoB
GyHKIMMA U1 perieHns ypaBHeHU!
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

Hcnons3zoBanue rpadukoB
GbyHKIMA 11 perieHns ypaBHeHU!
U CUCTEM

https://m.edsoo.ru/YEM784B20

77

IIpumeneHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7ad u3
pa3nuyHbIX o01acTel HayKH U
peaIbHOM JKU3HU

https://m.edsoo.ru/SRGQ8C80OM

78

Konrponsnas pabora o teme
"MHTerpan u ero npUMEHEHUS.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/ULRCWS8K3K




HaTypaJ'ILHLIe H OCJIbIC YHCJIa B

79 . https://m.edsoo.ru/FXI8L.411G
3a/1auax U3 pealbHON KU3HH
HatypanbeHble u 1ienble ynciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1auax U3 peaybHOU KU3HU

81 Hatypaneisie n uenfle et B https://m.edsoo.ru/VUIEOO3ZE
3a/1auax u3 pealbHOU KU3HH

82 [Ipu3HaKu AETMMOCTH LEIbIX YACEI https://m.edsoo.ru/9D0OSUTKS0

83 [Ipu3HaKu 1ETMMOCTH LEIbIX YACEI https://m.edsoo.rt/TMXKTQFOM

84 [Ipu3HaKu IETMMOCTH LEIBIX YUCEIT https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, o6o0IIEHNE,

85 CHCTeMaTH3aIlns 3HAHUH. https://m.edsoo.ru/VC4TMOM20
YpaBHeHus
[ToBTOpenue, 06061IeHNE,

86 CUCTEMAaTHU3ALMS 3HAHUHN. https://m.edsoo.ru/Y5SBSWMEC3
YpaBHeHus
[ToBTOpenwue, 060061IeHNE,

87 CUCTeMaTHU3alysl 3HaHUH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHus
[ToBTOpenwue, o600mIEeH e,

88 cucTeMaTH3alUsI 3HAHUI. https://m.edsoo.ru/L88XDG22C
YpaBHeHust
[ToBTOpeHme, 0600IIEH e,

89 cUcTeMaTH3alusA 3HaHUI. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHust
[ToBTOpenwue, 060061IeHNE,

90 CHCTEeMaTH3aIUs 3HAHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpenwue, o600IIEeHNE, https://m.edsoo.ru/QWF7KCSIU




CHUCTeMaTH3aIis 3HAHUH.
HepaBenctpa

92

[ToBTOpeHwme, 06001IeHNE,
cucTeMaTH3alus 3HAHUI.
Hepasencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpenwme, o600IIEH e,
cUCcTeMaTH3aIus 3HaHUI.
Hepasenctaa

https://m.eds00.ru/OC78SW60K

94

[ToBTOpenwue, 060061IeHNE,
CHCTEMATH3AIHS 3HAHUH.
Hepapenctpa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenwue, 060061IeHNE,

CcucréMaTu3anus 3HaHui. CHCTEMBI

YpaBHEHUH

https://m.eds00.1u/D6Z5D67X0Q

96

[ToBTOpeHme, 0600IIEeH e,

CHUCTEMATHU3al A 3HaHul. CHCTEMBI

ypaBHEHUI

https://m.edso0.ru/S6P9OSBDO

97

[ToBTOpenue, 06061IeHNE,

cucreMaruzanus 3HaHu. OyHKIUK

https://m.edsoo.ru/678RGWN7D

98

[ToBTOpenwue, o600mIEeH e,

cucteMatu3anuus 3HaHu. OyHKINU

https://m.edso0o.ru/O2WTFD9XN

99

Hrorosas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/XDBSVO654

100

HtoroBast KOHTpoJbHAs paboTa

https://m.edsoo.rt/LMTCHG70X

101

O060061enne, cUCTEMaTH3aLUs

3HaHUH 3a Kypc anreOpsl 1 Havam
MaTeMatuueckoro agaimsa 10-11

KJIaCCOB

https://m.edsoo.ru/CKSK7PI30

102

0O06001enne, cCHCTEMAaTH3aLs

https://m.edsoo.ru/7GHSLC527




3HAHUU 32 Kypc aareOpsl U Hayal
MaTeMatuueckoro agaimsa 10-11

KJI1aCCOB

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

102







INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero o0pa3zoBanus
pe3yJibTarTa
1 Yucna 1 BBIYUCICHUS
. OneprpoBaTh NOHATHUAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPpOOb, IPOLIEHTHI
15 BremonHaTe  apudMeTHdeckue  Omepanud ¢ paldOHAIBHBIMH U
' JIEWCTBUTEIIbHBIMU YUCIIAMHU
13 BomonHaTe  npuOMIKEHHBIE  BBIYMCICHHSA,  HUCIONB3YS  IpaBHIa
' OKpYTJICHUS, J1eJaTh IPUKUIKY U OILICHKY pe3yJibTaTa BRIYUCICHUN
OnepupoBaTh MOHATHSIMH: CTENIEHb C IIEJIBIM [MOKa3aTeIeM, CTaHAapTHas
14 ¢dopma 3amucH IEHCTBUTENBHOTO YMCIA, KOPEHb HATYPaJIbHON CTETICHHU;
' HCIOJIb30BaTh MOAXOAAILYI0 (OpMY 3alUCH JIEHCTBUTENbHBIX YHCEN IS
pelIeHus: MPakTUYECKUX 3a/1a4u U MPEICTABICHUS TaHHBIX
OnepupoBath MOHATUSMH: CHUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO
1.5 yria; HWCIONB30BaTh 3alKCh TPOU3BOJIBHOTO Yrila dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHE (DYHKIIUU
2 VYpaBHEHUS U HEPABEHCTBA
OmnepupoBaTh MOHITHSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 palMOHAIBHOE, HppalUOHAIBHOE YpaBHEHHE, HEpPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
55 BoimonHsaTe  mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUU U
' peniaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS
BrImonHATE TpeoOpa3oBaHus MENbIX, PALIMOHAIBHBIX U UPPALIMOHATBHBIX
2.3 BBIDAXKEHUM M peliaTh OCHOBHBIE THIBI LENbIX, PAIlMOHAIBHBIX U
MPPALMOHANIBHBIX YPABHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHHs] U HEPABEHCTBA MAJIS PEIICHHUS MAaTeMaTHYECKHX

3a/1a4 U 3aJ1a4 U3 pa3InYHbIX 00JacTeil HayKH U pealibHOM KU3HU




MonennpoBaTh peajbHble CUTYyallUd Ha SI3bIKE airedpbl, COCTABISTH

2.5 BBIpA)KEHUS, YPABHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3a/1a4H, HCCIIE0BAThH
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara aireopbl
3 @OynHkyu u rpaduku
OnepupoBarh MNOHATHAMHU: (QYHKLHUSA, CIOCOOBI 3ajaHus (YHKIIMH,
3.1 o0acTh OmpeleNeHUs M MHOXKECTBO 3HAueHUil (QyHKIUM, Tpaduk
b yHKIMH, B3aUMHO 00OpaTHbIE (YHKIIHH
39 OnepupoBaTh MNOHATHSMM: YETHOCTh M HEUYETHOCTh (YHKLUHU, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonp3oBaTh rpaduku GyHKIUN A pelICHUs] ypaBHEHHM
34 Crpoute ¥ uHuTaTh TIpaduKu JUHEHHOW (YHKUMHM, KBaJApaTUIHON
' (GyHKIMY, CTETIEHHOW ()YHKIIMHU C LIETBIM TTOKa3aTeIeM
Hcnonb3oBaTh rpaguku (QyHKIUH U1 HMCCIENOBaHUS MPOLECCOB H
Y 3aBUCUMOCTEH MpHU pEUIeHHMH 3a7ay U3 APYruX Yy4eOHBIX MPEIMETOB U
' peanpHOM  JKM3HHM, BbIpaXaTb (opMyTaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana matremaTnueckoro aHaiansa
i1 OmnepupoBaTh MOHATHUSMHU: TOCIEIOBATEIBHOCTh, apu(MeTudeckas u
' reoOMEeTpUYECKasi IIPOTPECCUH
OnepupoBarh MOHATUAMHU: OECKOHEYHO YyOBIBaIOUIasi T'€OMETPHUECKas
4.2 mporpeccusi, CcyMma OECKOHEUHO  YyOBIBAIOIIEH TIE€OMETPUUYECKOU
porpeccuu
4.3 3anaBaTh [OCIEN0BATEILHOCTH PA3IMYHBIMU CLIOCOOAMU
4 Hcrnonb3oBaTh CBOICTBA MOCIEAOBATENBHOCTE M MPOTPecCUid s
' pelLleHMs] pealbHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
5 MHo:xecTBa U JOrMKa
5.1 OmnepupoBaTh NOHSATHSIMH: MHOXKECTBO, ONIEPAITUH HAJ MHOKECTBAMH
Hcronb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar Juisi ONHCaHHA
52 peanpHBIX NPOLECCOB W SBICHHUM, NMPU peIIeHUH 3a7ad M3 JPyrux
yueOHBIX IPEAMETOB
s3 OnepupoBaTh  MOHATUSAMHU:  OIpENEIEHUE, Teopema,  CJIEICTBHE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpamMMbl CpelHero o01ero 00pa3zoBaHus

1

Yucaa ¥ BRIYUCICHUS

1.1

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIBHOC, LCJIIOC YHCIO, HCIIOJb30BATh
NpU3HAKHU OCIIUMOCTU LEJbIX YHCCI, PA3JIOKCHHUC YHCJIa Ha IMPOCTHIC

MHOXHUTCIN AJIA pCIICHUA 3aaaq

1.2

OHepI/IpOBaTB IMOHATHUEM: CTCIICHD C pallMOHAJIBHBIM IIOKa3aTCJIEM

1.3

OHGpI/IpOBaTB IIOHATUAMMU . J'IOl"apI/I(l)M quciiia, JACCATUYHBIC n

HaTypaJibHbIE JIOTapu(pMbI

YpaBHEHHsI 1 HEPABEHCTBA

2.1

[lpumeHsaTh CBOMCTBAa CTENEHH Ui NPeoOpa3oBaHUs BbIPAXKECHUH,
OIEpPUPOBATh IOHATHUAMH: IIOKA3aTEIBbHOEC YPaBHEHHE M HEPaBEHCTBO;

pemiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHPIfI 1 HCPABCHCTB

2.2

BbinonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEPXKAIMX JIOrapu(MBL;
OIIepUPOBATH MOHATHIMM: JOrapuU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

Haxonute penieHuss npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MNOHATUSMHU: CHUCTEMAa JIMHEMHBIX YpaBHEHHMM u €€
pelIeHue; UCIoiIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHMM JUIS PEILICHUS

NPaKTUYCCKHUX 3aJiayd

2.5

Haxoaute peuICHuA HpOCTCﬁMHX CHUCTEM n COBOKyrIHOCTCfI

palnOHAJIbHBIX ypaBHeHPIfI 1 HCPABCHCTB

2.6

MOI[eJ'II/IPOBaTB PCAJIBHBIC CUTYyAllUM Ha A3BIKC aJ'Il"e6pI>I, COCTaBJIATH
BBIpa’XCHUA, YPAaBHCHUS, HCPABCHCTBA U CUCTEMEI 110 YCJIOBUIO 3aJayu,
HUCCICa0BaTh IIOCTPOCHHBIC MOJACIM C HCIIOJbB30BaHHUEM allliapara

anreOpsl

@yHKIMU U TpaduKH

3.1

OmnepupoBaTh MOHATHAMHU: TEpHOAMYECKast (DYHKIMSA, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (PyHKIIMH, HauOoJbIIee U
HaMMeHblllee 3HaYeHUsI (PYHKIMU Ha MPOMEKYTKE; UCIIONB30BaTh UX JUIA

uccienoBaHus (QYHKINH, 331aHHON rpa KoM

3.2

OnepupoBaTh NOHATHAMHU: TpaUKH MOKA3aTENBbHOM, TOrapUPMHUUECKON U

TPUTOHOMETPUYECKNX (YHKIMM; H300pakaTh HX Ha KOOPAMHATHOM




IUIOCKOCTH M UCTIOJIb30BaTh JJISl pellIeHHs YpaBHEHUN U HEPaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JTHHEHHBIX

3.3 YPaBHEHUN M UCIHOJB30BaTh MX JJIs PELICHUS CHCTEMbl JMHEHHBIX
YpaBHECHUI
4 Hcnonb3oBath rpaduku (yHKIMNA 7S HUCCIIEOBAHUS IPOLECCOB M
. 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUITINH
4 Hauvana maTemaTnueckoro aHaimsa
OnepupoBaTh TMOHATHSAMM: HeENpepblBHAsE (YHKLIUSA, I[POU3BOAHAs
4.1 (YHKIIMM; HCIIOJIb30BATh TE€OMETPUYECKUN U (PU3NYECKUIl CMBICI
MPOU3BOAHOM JJIsl pEIICHUS 3a1a4
12 Haxoguth mpou3BOJHBIE  JJEMEHTApHBIX  (DYHKUWN, BBIYUCIATH
' IPOHM3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIIUI
Hcnonb3oBaTh NPOM3BOAHYIO Ui HCCIENOBaHUS  (QYHKUMH Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3YyJIbTAThl UCCIEAOBAHNS K
HOCTPOEHMIO I'pahKOB
a4 Hcnonp30BaTh NpOU3BOAHYIO [UIsl HAXOKIEHUS HAWITYYIIETO PEIICHUS B
' IPUKJIAJHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3aa49ax
1S OnepupoBaTh MOHATUSMHU: TE€PBOOOpa3Hass W MHTErpajg; NOHUMATh
' TeOMETPUICCKUN M (PU3HMUECKUI CMBICT HHTETpajia
46 Haxonute mepBOOOpa3Hble 3JEMEHTapHBIX (PYHKUUH, BBIYHCIATH
' uHTerpai no gpopmyne Hetotona — Jleitonuna
47 Pemats npuknaaHele 3aa4d, B TOM YHCIIE COLUATBHO-DKOHOMUYECKOTO

n (I)I/I3I/I‘IGCK01" 0 XapakTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Hucna 1 BBIYUCICHUS
Pammonaneuple  unciaa. OOBIKHOBEHHbIE M JECSATUYHBIE JIPOOM, MPOLCHTHI,
OECKOHEUHble  MepUOoJMuYecKue  Japodu.  Apudmernyeckue  omepauud ¢
1.1 palMoOHAIBHBIMU YHCIIaMH, IPeoOpa3oBaHUs YUCIIOBBIX BblpaxkeHuil. [IpuMeneHue
IpoOel W MpPOLEHTOB JJIs PElIeHUs NPUKIAJHBIX 3a7ad U3 pa3lIM4YHbIX OTpaciieil
3HAHUM U peaIbHOM JKU3HU
JeiicTBuTenbHble  uyMcia.  PalnoHanbHblE WM HppAlMOHAIBHBIE  YHUCIA.
1.2 ApudmeTnueckue omnepauuud ¢ JAeUCTBUTENbHBIMU uuciaamu. [IpuOmmxEHHbIe
BBIUMCJIEHUS], TPaBUJIa OKPYIJICHNUS, IPUKHJIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtanpmapTHas (GopMa 3almucH JeHCTBUTEIBHOTO
1.3 yucia. Mcrnonb3oBaHue MOIXoAsmed GopMbl 3amKucH JACHCTBUTEIBHBIX YHCET IS
pelIeHNs TPAaKTUYECKUX 3a7a4 U IPECTaBICHUS JaHHBIX
14 ApudmeTrnueckuil KOpeHb HaTypajbHOM creneHH. JleWcTBus ¢ apuMeTHUECKUMHU
' KOPHSIMHM HaTypaJbHON CTEIICHH
15 CuHyC, KOCHMHYC M TaHI€HC WYHCIIOBOTO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxnecTBa 1 TOXK/IECTBEHHBIE TPE0Opa30BaHNUs
59 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUYECKUE (POPMYIIBI
53 VYpaBHEeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. Meron
' HUHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanMoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenuie TpUroHOMETpUUECKUX YPAaBHEHHM
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUUECKUX 3aa4 U 3a7au

N3 pa3JINYHbIX obOnacreit HAayKU U peanLHoﬁ JKHU3HHU




3 OyHKIMYU U rpaduxu
31 @ynkus, crocoObl 3amanus Qyskmmu. ['paduk dyHkumu. B3ammso oOpatHbIe
. byHKIIH
32 Obnacte ompenelneHus W MHOXKECTBO 3HaueHud yakiun. Hymm dyHKum.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIUN
13 Crenennasi (yHKIHMS C HATypalbHBIM M IIE€NBIM IOKa3aTeneM. EE cBolicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1-0i CTEEHU
34 Tpuronomerpuyeckas OKpYKHOCTb, ONpeelIeHNe TPUTOHOMETPHUUECKUX (DYHKIUH
' YHCJIOBOT'O apryMEHTa
4 Hayana matemaTuueckoro anaiamnsa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS TOCIEAOBaTEIbHOCTEH. MOHOTOHHBIC
' MOCJIe1I0BATEIIbHOCTU
ApudmeTrueckass M TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaroOIIas
42 reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKON
' nporpeccud. DopMmyna CIOXKHBIX MPOLEHTOB. Mcnonab3oBaHUE NPOTPECCUU IS
pElIeHUs peallbHBIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKA
MHuoxxecTBO, omepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHneHrne TEOPETUKO-MHOKECTBEHHOT'O afmapara Ui OMHCAHUS pPEalIbHBIX
MIPOLIECCOB | SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 IPYrUX yU4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbhbie u nienbie yncna. [Ipu3Haku AeNMMOCTH HETbIX YUCE
1.2 CreneHb ¢ paliMoHaabHBIM MTOKa3atesieM. CBOWCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeoOpa3oBanHue BBIPAKEHHNA, COACPIKALIUX JIOTAPU(HMBI
55 [IpeoOpa3oBaHue BhIpaXEHUI, COAEPKAIIUX CTENIEHHU C PAIlMOHATHLHBIM
' MOKa3aTeseM




2.3

[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB

24 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmudeckue ypaBHEHHS U HEPAaBEHCTBA
Y CucreMpl JHMHEHWHBIX YypaBHEHMH. PemnieHne nNpuUKIagHBIX 3aAad C IHOMOUIbIO
' CHUCTEMBI JINHENHBIX YPaBHECHUM
2.7 Cuctembl U COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a7a4
' Y 33724 U3 pa3IM4HbIX 00JacTel HayKH U peaslbHOM KU3HU
3 OyHKMH U rpaduKu
Oynknus. Ilepuogmueckue ¢GyHkuuu. I[IpoMexyTkM MOHOTOHHOCTH ()YHKIIHU.
3.1 MakcumMymMbl U MUHUMYMBI (QyHKUuMH. HaunGonbinee W HauMeHblIee 3HAYCHHE
(GyHKLIMU HAa IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.3 [TokazaTenpHas u orapumMudeckas PyHKIIMH, ©X CBOWCTBA U T'PpapUKH
34 Hcnonp3oBanue rpadukoB PyHKITUH I pEIICHUsT ypaBHECHUH U IMHEHHBIX CUCTEM
Ucnonp3oBanne rpadukoB  (QyHKIUE IS HWCCIETOBAHUS  MPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpBIE€ BO3HUKAIOT NPHU PELIEHUHM 3alad W3 JIPYIHX Y4eOHBIX
MPEIMETOB U PeabHOM KU3HU
4 Hauvana maTemaTnueckoro aHaausa
4.1 HenpepsbiBable pyHKIIMN. MeTo1 HHTEPBAIOB /JIs PEIICHUS] HEPABEHCTB
4.2 [TpousBoaHas ¢pyHkmu. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOTHOM
43 [IpousBoaHbIe dneMEHTApPHBIX (GYHKIUNA. DOpMyNIBl HAXOXKIACHUS MPOU3BOIHOU
' CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIMMA
[lpumeHeHne TNPOW3BOAHON K WCCIEIOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. HaxoxeHne HanOOJbIIEro U HAMMEHbBIIEro 3HAa4eHUs (QYHKIUHU Ha
OTpE3Ke
IIpuMmeHeHre NPOU3BOIHOM ISl HAX0XKIEHUS HAaWIydIlEero pelieH!s B IPUKIIAJIHbIX
4.5 3ajadax, JJIS ONpeleNieHHs CKOpOCTH TIpoliecca, 3aJaHHOTO (opMmynoid win
rpaduxom
4.6 [lepBoobpaznas. Tabnuia nepBooOpa3HbIX
47 Hurerpas, ero reoMmeTpudeckuii M pu3nUecKuii CMBICH. BeIduciieHre nHTerpaia mo

dbopmyne Hertotona — JleliOnura




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

Brnanenne meromamu J0Ka3aTenbCTB, AITOPUTMAMHU pEUICHUS 3a7ady;
yMeHue (opMynHpoBaTh U ONEPUPOBATH MOHATUSMU: OIpeesIeHuE,
akcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYITHPOBKU; IPUMEHSThH UX; YMEHUE GOPMYINPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPHI, HCIOJb30BaTh METOJ] MAaTeMaTUYeCKOM WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKIEHUS TP PpELIEHUM 3ajad,
OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PACCYKICHHUH; yMeHue
OIIEpUPOBATh MOHATHAMH: MHOXKECTBO, MOJMHOXKECTBO, ONEpPALMU HaJ
MHOXECTBAMH;, YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIHN
amnmnapar JJis ONMUCAHMSI PEAJIbHBIX MPOLECCOB U SBJIICHUN U MPU PELICHUU
3aja4y, B TOM 4HCIE U3 JAPYruX Y4YeOHbIX MpEeJIMETOB; yMEHHE
OIepUpOBaTh MOHIATUAMHU: rpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaThb W OIHKCHIBaTh Tpadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BaTh rpadbl IpU PELICHUH 3a1a4

VYMeHne onepupoBaTh MOHATUSAMHU: HATYpaabHOE YUCIO, LIEJIOE YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJIbHOM CTENEHH, CTENEHb
C palMOHaJIbHBIM  IIOKa3aTeleM, CTENeHb C  JIEWCTBUTEIBHBIM
nokaszateneMm, JiorapudM YHCIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJBHOIO YHCJIA, OCTATOK I10 MOAYJIO, PAalMOHAIBHOE YHCIIO,
UPpPAalMOHAIIBHOE  YHCIO,  MHOXECTBA  HATypajbHBIX,  ILIEJIBIX,
palMOHANbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BATh
MPU3HAKKU J1€IMMOCTH, HAaUMEHbLIMHA OOIMI AenuTenh U HauMEHbIIEe
ob1iee kpaTHoe, anropuT™ EBKiIMIa MpH pelIeHny 3a/a4; 3HaKOMCTBO C
pa3IUYHBIMM  TO3MLUOHHBIMM  CHUCTEMaMH  CUUCIIEHUS;  yMEHHE
BBITIOJHATh BBIYMCIICHUE 3HAYEHUI W MpeoOpa3oBaHUs BBIPAXKEHHUH CO
CTeNeHs MU M JorapupmMaMu, npeodpazoBaHusl IPOOHO-pAIMOHATBHBIX

BBIPDA)KCHUM; YMEHHE ONEPHUPOBATH IOHATUSAMM: IIOCIIEIOBATEIBHOCTD,




apudMeTnIecKas porpeccus, reoMeTpuydecKas Mporpeccus,
OCCKOHEUHO YOBIBAMOIAs TEeOMETpUYCCKash IPOTPECCHs; yMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpPHUPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO,
COMNPSHKEHHBIE KOMITJIEKCHBIE YHCIA, MOJIYJIb U apTYMEHT KOMIUIEKCHOTO
gcna, ¢GopMa 3amucu  KOMIUIEKCHBIX —4ucen  (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass W  anreOpamueckas); YMETb MPOU3BOJIUTH
apudmeTnuecKkue AEUCTBUA C KOMIUIEKCHBIMH YHCJIAMH; TPUBOJIUTH
MpUMEPBl  HCIOJL30BaHMS  KOMIUICKCHBIX  YHCEN;  ONEpPUPOBATH
MOHATUSIMM: MaTpuua 2X2 u  3X3, onpenenuTesb MaTpUIlbl,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IMOHATHAMU: PalMOHAIbHBIE, MPPALMOHAIBHBIC,
MOKa3aTeJbHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHHS U HEpPAaBEHCTBA, HUX CHUCTEMBbl; YMEHHE OIEpUPOBATH
MOHATUSIMH: TOXIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypPaBHEHUHI M HEPaBEHCTB, PaBHOCHUJIBHOCTH
YPaBHEHUM, HEPAaBEHCTB M CHCTEM; YMEHHUE pEIlaTh YpaBHEHUS,
HEPABEHCTBA U CHCTEMbI C TOMOILIBIO Pa3IMYHBIX NPHUEMOB; peLIaTh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TapaMeTpoOM; IPHUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PELICHHMsS MaTeMaTUYECKUX

3a71a4 U 3aa4 U3 pa3JINIHbIX obnacreit HAYyYKU U peaHBHOﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (YHKIMH,
HNEPUOJNYHOCTh (DYHKIMHM, OrpPaHMYCHHOCTh (YHKLMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (YHKIUH, HauOOJIbllIee U HAaUMEHbIlIee 3HAUCHUS
(GYHKIIMY Ha IPOMEXKYTKE, HETPEpbIBHASL (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKIMY, TIepBas ¥ BTOpasi MPOU3BOAHAS (YHKIMHU, TECOMETPUIECCKHUNA U
¢u3nyeckuil CMbBICH TPOU3BOJHOW, MepBOOOpa3Hasi, OINpeAeIEHHbIN
MHTETpaj; YMEHHE HAaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH, YMEHHE
BBIUMCIATh IPOU3BOAHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO U
KOMIIO3ULIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
(GyHKLIMU; yMEHUE HAaXOOUTh IMPOU3BOAHBIE SJIEMEHTAPHBIX (DYHKIMH;
YMEHHE UCIOJIb30BaTh MPOMU3BOJHYIO JUIsL HCCIeNOBaHUS (DYyHKIMIA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIME 3HA4YeHUs (YHKLUUH; CTPOUTH
rpa)uKi MHOTOUWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYECKOro
aHanu3a; MPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHs HaMIydllero

pEeICHNA B MNPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-OKOHOMHWYCCKUX H




(bU3MYEeCKUX 3a7a4ax; HaXOUTh IUIOMAINA U O0BEMBI (GUTYP C TTOMOIIBIO
HHTCrpajia; MnmpuBOAUTL NPUMCPbBI MATEMATUYCCKOIO MOACIIMPOBAHUA C

noMoIbio auddepeHnranbHbIX ypaBHEHUH

YMeHue omepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHAs
GbyHKUIUS, KOMIO3UIMS (QYHKIUH, TUHEWHas (yHKUMs, KBaJpaTHUHAS
¢byHKLWS, panyoHaabHas byHKIHA, CTETIEHHAs byHKLM,
TpUTOHOMETpUYEeCKHe  (PyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHUE
¢GbyHKLIMHU, TOKa3aTelabHas M Jiorapudmuyeckas GYHKLUU; yMEHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKUUH, BBIIOIHATH MpPeoOpa3oBaHUs
rpaduKoB QYHKIUH, UCTIOIB30BaTh TPpadUKHU JIJIsT U3yUEHHUS TPOIECCOB U
3aBUCUMOCTEH, NpU peIeHUM 3a7ad U3 APYruX y4eOHBIX NPEIMETOB U
3aja4 U3 peallbHOW JKU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; UCIOJIH30BaTh CBOWCTBA M TpaduKd QYHKIUH IS
peleHus ypaBHEHHIA, HEPABEHCTB M 3aJ1a4 ¢ IapamMeTpaMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHECHHI,

HCPABCHCTB U UX CUCTCM

VYmenue pemiaTth TEKCTOBBLIC 3aJa4yd PA3HBIX TUIIOB (B TOM 4YHCJIIC Ha
MPOUCHTHI, AOJIU U YaCTH, Ha JABUKCHUC, pa60Ty, CTOUMOCTDb TOBApOB U
yCJyr, HaJIOT'u, 3ala4d U3 obnactu YIIpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTEMBI II0 YCJIOBHUIO 3aJayu, HCCIICAOBATH IIOJTYYCHHOEC PCIICHHUC U
OLICHUBATH HpaB,I[OHO,I[O6HOCTB pPE3YJIbTATOB; YMCHHC MOACIHNPOBATDH
pC€albHBIC CUTyallMM Ha A3BIKC MAaTCMATUKH;, COCTABJIATH BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA MW HMX CHCTEMBI 110 YCJIOBHIO 3aJayu,
HCCIICA0BAThL IMOCTPOCHHBLIC MOJACIM C HCIIOJB30BAHHUEM aIlrapara

anreOpbl, HHTEPIPETUPOBATH MOJTYYSHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apuMeTHIeCKoe, MeIhaHa,
HauOoJsiblllee W HauWMEHbIee 3HA4YeHUs, pasMmax, JUCHepCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE H3BJIEKaTh,
HMHTEPIPETHPOBaTh WH(POpPMAIIMIO, MPEACTABICHHYI0 B TalOmuiax, Ha
auarpammax, rpadukax, oTpakarollyro CBOWCTBA pealbHbIX MPOIECCOB U
SIBJIICHUH; TIPEACTaBIATh HH()OPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCJIEeI0OBaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguyeckux METOJIOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOAEHHS C TOMOILNBIO JHarpaMm

paccenBaHus U JINHEWHON perpeccun




YMeHue onepupoBaTh MOHATHSAMH: CIYYaWHBIA OMNBIT M CIy4ailHOE
COOBITHE, BEPOSATHOCTH CIIy4alHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpaUUecKuX METOJOB; MPHUMEHSATH
(GOpMyIBI CIIOKEHHUSI ¥ YMHOXEHHsS BEpOSATHOCTEH, (hopMyny moIHOU
BEpOSATHOCTH, (popmyny bepHymmm, komOMHATOpHBIE (GaKThl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEalTbHBIX COOBITHI; yMEHHE OIEepPUPOBATH
MOHITHSIMH:  CIy4aiiHass BENWYHMHA, paclpeieliecHue BEpPOSITHOCTEH,
MaTeMaTH4eCKOe OXKHUIAHUE, IUCIEPCHS U CTaHJAPTHOE OTKIIOHCHHE
CIyYallHOH  BENMYMHBI, (QYHKIUU PACIPEICICHUS W  IUIOTHOCTH
PaBHOMEPHOT0, IOKA3aTeILHOIO W HOPMAJIBHOTO paclpele/iCHU;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX DPACHPEICIICHUN IS
peleHusl 3a/a4; 3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCET,
METOJbl BBIOOPOYHBIX HCCIICIOBAHNH; yYMEHHE MPHBOAHUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHE OTICPUPOBATH MOHATUSAMU: COYCTAHHE, TICPECTAHOBKA,
YUCJIO COYETAHMUM, YMCIIO TEepecTaHoBOK; OuHOM HbroTOHA; yMmeHue
MIPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYKACHHUS JIJISl PEIICHUS 337129,
OIICHUBATH BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPECTUPOBATH HOJ'Iy‘-IGHHLIfI pe3yiabTaTt

YMeHue omnepupoBaTh TMOHSATUSMHU: TOYKA, NpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA Yria, I[UIOCKHA YTol,
JBYTPaHHBIN yroJl, TPEXTPaHHBIA YTroJl, CKpEHIMBAIOIIMECS TMpsSMBIE,
MapajieIbHOCTh U MEPHEeHAUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroiu
MEXAY NPSMBIMH, YTOJ MEXAY NPSIMONH M IIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEX/1Y TUIOCKOCTSIMHU; YMEHUE UCII0JIb30BATh MPU
pelIeHny 3aJlay U3ydeHHblE (aKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLUIETO MHpa; CTPOUTH
MaTEeMaTHYECKHE MOJEIN C TIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHH, PCIIaTh CBA3aHHBIC C HUMHU MMPAKTUYICCKUC 3a1a4YN
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YMeHue onepupoBaTh MOHATHAMM: IUIOIAIL (QUIypbl, 00BEM (GUTYpHI,
MHOTOI'PaHHUK, MMPAaBUJIbHBIII MHOTOTPAHHUK, CEYEHHE MHOI'OI'paHHHKA,
KyO, mapajuienenumnesa, npusMma, nupaMmuna, (urypa U THOBEPXHOCTH
BpallleHus, IWIMHAP, KOHYyC, Iap, cdepa, miomanb cepsl, MIOMAAb
MOBEPXHOCTU MUPAMUJBL, MPU3MBL, KOHYycCa, IWIMHApA, 00BEM KyOa,

MIpAMOYT'OJIBHOI'O IapaJuICiiCnumneaa, mnupamMuabl, MNpPU3Mbl, HUIXMHIOpPA,




KOHycCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEYCHMsI KOHYCa M LIMIMHIPA,
Mapajule]IbHbIE OCH WM OCHOBAaHUWIO, CEYEHWE I1apa, IIOCKOCTD,
Kacawomasica cdepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpALEHUs, UX CEYCHMs], B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHUE NMPUMEHATh CBOWCTBA IF€OMETPUUYECKUX (UTYP, CAMOCTOSTENEHO
(GbopMyIHpOBATH ONMPEAECICHUS U3Yy4aeMbIX (UTYp, BBIIBUTATh TMIIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
olpoBepraTb MX; YMEHHE IpPOBOJAUTH Kiaccudukauuoo ¢uryp mno
pa3IMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE IOINOJHUTEIbHbIE

IIOCTPOCHUA
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VYMeHue omnepupoBaTh IMOHATHAMHU: JBW)KEHHE B IPOCTPAHCTBE,
napaijiesibHbI EePeHOoC, CUMMETPHsI Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHMe I10100UsI, MOAO0OHBIE (UIYpHl; YMEHHE
pacro3HaBaTh paBHBIE U MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, APXUTCKTYPEC; HCIIOJIb30BATh T'COMCTPUUCCKHUEC OTHOIICHHA
Inpu pemicHUMU 3aAa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (I[JII/IHa,
yroj, IUIOIAAb, OOBEM) NpU pELICHUM 3a1ad M3 JPYruxX YueOHbIX
MIPEIMETOB U U3 PEaJbHON )KM3HU; YMEHUE BBIUUCIISITH T€OMETPHUUECKHE
BEJIMYMHBI (AJIMHA, Yroji, IUIOAaAb, O0bEM, IJIOUIAJb MOBEPXHOCTH),
UCHOJb3ysd H3Yy4eHHBbIE (POPMYNIBl M METOABI, B TOM YHUCIE: IUIOLIAb
MOBEPXHOCTU MHUPAMHUIBbI, PU3MBI, KOHYCA, LINHIPA, IUIOMAb CHEpHI;
00bEM Ky0a, NMpSIMOYTOJILHOTO MapajieNenunena, TUpaMyuIbl, MPU3MBL,
LWINHApPA, KOHYCa, IlIapa; YMEHHE HaXOJUTh OTHOLIEHHE OOBEMOB

1oJ00HBIX puUryp
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YMeHue onepupoBaTh MOHATUIAMU: NIPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpA Ha 4YHCIIO, pa3lokKEHHE BEKTOpa MO Oa3ucy,
CKAJIIPHOE IIPOMU3BEJECHUE, BEKTOPHOE IIPOU3BEICHMUE, YIOJl MEXKAY
BEKTOPAMM; YMEHHUE HCIIOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIs  pellleHUss TeOMeTpPUYEeCKMX 3afad M 3ajad JApPYyrux ydeOHbIX

npeaAMETOB
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YMmenue BbIOUpaTh TOAXOMAIIMM METOA IS peUIeHHs 3aJauu;
MOHUMAHHWE 3HAYUMOCTH MATEMaTUKH B W3YYCHUU TMPUPOIHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

IIPOABJICHUEC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH




NpUMEpPbl MATEMAaTHYECKUX OTKPBITUH POCCUHUCKOM W  MHUPOBOM

MaTeMaTHYECKOU HayKH




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku A€IMMOCTH LEJIBIX YHCEN
15 Pammonaneubie  ymucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHbIe IEPUOTUUECKUE IPOOH
13 ApupmeTnueckuii KOpeHb HaTypajbHOU cTeneHH. JeHcTBUA ¢ apupMEeTHUYECKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokazareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3areneM. CBOMCTBa
' CTEIEHU
Ls CuHyCc, KOCMHYC M TaHI€HC 4YHUCJIOBOIO aprymMeHTra. ApKCHUHYC, apKKOCHHYC,
. apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHble U HaTypaJbHbIE JOraprudMbl
JleiicTBUTENbHBIE YHUCHA. ApH(PMETHUECKHE Olepaluu ¢ JICHCTBUTEIBHBIMU
1.7 yrcnamu. [IpuOnmkE€HHbIE BRIYUCICHUS, TIPaBUIIa OKPYTICHUS, IPUKUAKA U OIIEHKA
pe3ynbTaTa BBIYUCICHUI
1.8 [TpeobpazoBaHue BbIpaxeHHI
1.9 KommnekcHsle uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 [enbie 1 TpoOHO-pAIMOHATBHEIC YPAaBHEHUS
2.2 HppaunoHaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOorapuMUUECKUe ypaBHEHUS
2.5 Llensie u ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HNppanmonanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
29 CucreMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX YpaBHEHU. OnpeaennuTesb MaTpUILbI




3 DyHKIUU U TpaduKu
31 Oynkims, cnocoOwsl 3amanust pyskumn. ['paduk ¢ynkumu. Bzanmuo oOpaTHBIE
. ¢ynkuun. YétHbie 1 HeuéTHbIEe pyHKuuu. [leprnoanueckue GpyHKIIH
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢yHknun. Hymum ¢yHkuumu.
30 [IpomMexxyTkH  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MakcumymMbl U MHUHUMYMBI ¢QyHKuuu. HaumOosbliee M HauMeHbIIEe 3HAYCHUE
(GYHKLIMHU Ha IPOMEXKYTKE
33 CrenenHass (QyHKIHMS C HaTypajdbHBIM W IIE€JbIM TOKaszateineMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS n-0l CTENEHU
34 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U TpapuKu
35 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpadUKu
16 Touku paspbiBa. AcuMnToTel rpaduxoB ¢yHkuuil. CpoiicTBa  (QyHKUIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEIOBATEIBHOCTEN
3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyrna ClI0XXHBIX POLEHTOB
4 Hayaya MmaTremaTH4eCcKOro aHain3a
4.1 [TpouzBoanas pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKUINN
[IpuMeHeHne mNPOU3BOAHON K HCCIENOBaHHIO (YHKUUMH HAa MOHOTOHHOCTH U
4.2 IKCTpeMyMBbl. Haxoxnenne HauOoNbIIET0 ¥ HAaUMEHBLIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
43 [lepBoo6pasnas. MuTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHo»xecTBO, onepalyi HaJ MHOXecTBaMu. [luarpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucatenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

AuireOpa u HavaJ1a MaTeMaTu4eckoro anajau3sa. 10-11 kinaccnl. (0a30Bblil 1
yriayoseHnslil ypoBan) - AaumMoB A.lLL., Koasrun FO.M. u ap.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[loypouHoe niaHupOBaHUE I YUUTEISA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
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