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MHOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma y4eOHOTO Kypca «Anredpa v Hauajga MaTeMaTHYeCKOIo
aHanu3a» 0a30BOTO ypoBHs Jisi oOy4daroniuxcsi 10 kiacca pa3paboTaHa Ha OCHOBE
denepadbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTEIBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABSBIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIIUNA POCCHUCKOTO
oOpazoBanus. Peanmmzamusi mporpaMMbl 00€CTIEYMBAET OBJAJACHHE KIFOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUIsl CAMOPA3BUTHUS U HETMPEPBIBHOTO
o0pa3oBaHMsl, IIEITOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOTO U TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAFOIIIHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajga MaTeMaTHYECKOTO aHalW3a» SBJSETCS OJHUM W3
Hanboyiee 3HAYMMBIX B MPOTPAMME CTapiield IIKOJbI, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH OOECIMeYMBACT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3yYCeHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (DOPMUPYET JOTHIECKOE H
a0CTpaKTHOE MBIIUICHWE YyYaluXcsl Ha YPOBHE, HEOOXOIMMOM Il OCBOCHHSI
KypcoB HWH(GOpMAaTUKH, OOIIECTBO3HAHMS, WCTOPWH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalllHecsl OBJIAJIEBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIHpyeT CBOU JOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTUuecKOro aHajan3a 3aKJIaJbIBacT OCHOBY JUIS
YCIICIITHOTO OBNAJCHUS 3aKOHAMU (DHU3UKH, XUMHH, OWOJOTHH, TTOHUMAHWSI
OCHOBHBIX TCHJICHIIMA OKOHOMHUKH W OOIIECTBEHHOW JKW3HU, TIO3BOJISICT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NMU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIbh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOoxke BpeMs OBIajecHUE
aOCTpakTHBIMH ¥ JIOTHYECKH CTPOTHMMH MaTeMAaTUYECKUMHU KOHCTPYKIHSIMH
pa3BUBAeT YMCHHE HAaXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIICHUE. B X01e n3yuenus
anreOppl W Hadal MaTEeMaTHYeCKOro aHalM3a B CTaplIed MIKOJIe ydaliuecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJIEH peabHbIX CUTyalluii ¥ HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEHICHUH, 3HAKOMSTCS C  NIpUMEpaMH  MaTEMaTHYECKUX
3aKOHOMEPHOCTE B TIpUpOJie, HAyKe M B HCKYCCTBE, C BBIJAIOITUMHUCS
MaTEeMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obnagaer 3HAUYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIUAIOM, KOTOPBIM
peanu3yeTcsl Kak 4yepe3 y4eOHbI MaTepuas, CIoCOOCTBYIOIMINK (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PCHHs, TaK W 4Yepe3 crnenuduky yd4eOHOW NesTeIhbHOCTH,



TpeOyroen CaMOCTOSITEIIHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIBHON
KOHIICHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3yiIbTar.

B ocHoBe Mertomuku oOydeHuss anredpe M HadajlaM MAaTeMaTH4eCcKOoro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN NPUHIIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIIEAYIOIIUE COACPKATEIBHO-METOANYECKUE JUHUU: «Uucna W BBIYUCICHUNAY,
«Dyukuuu  u - rpadpuku», «YpaBHeHMS M HepaBeHCTBa», «Hauana
MaTeMaTH4eCKoro aHainusa», «MHoOXkecTBa W JIOTMKa». DBce OCHOBHbIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4aroTCs Ha MPOTSHKEHUU ABYX JIET
oOyuyeHusl B CTaplueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYTr Apyra U MOCTEIEHHO
HACBIIIASICh HOBBIMM TeMaMM U pasaenamu. JlaHHBIA  Kypec  SABIISIETCA
WHTErPAaTUBHBIM, TIOCKOJbKY OOBEAUHSET B ce0€ COJAEp)KaHHE HECKOJIbKHX
MaTeMaTHYeCKUX JAUCUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTHUYECKHI aHau3,
Teopusi MHOXKecTB M Ap. [lo Mepe Toro kak ydaimiuecsi oBiaJeBaloT BCE Oolee
HIMPOKUM MATEMAaTHYECKHUM allapaToM, Y HUX MOCIEN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IMOJIyYeHHble B Kypce «Anredbpa M Haudajia
MaTEMATUYECKOr0 aHAJIN3a», Ul PEUIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEeMaTUYECKOU 3a/1au, a 3aTEM UHTEPIPETUPOBATH NIOIYUYEHHBIN PE3yJIbTaT.

ConepxkaTenbHO-MeTOANYECKAsA JTUHUA «UuCna W BBIUMCIEHUS» 3aBEpPLIACT
(dbopMUpOBaHKE HABBIKOB MCIOIb30BaHUs JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOH Mmikoje. B crapmieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpPMHPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE pPA3IMYHBIX (OpPM 3amucu JIEHCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMM, JAENaThb IPUKUIKY, OLICHWBATh
pe3ynpraT. OOydarommuecs NOIY4YarOT HABBIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOW Gdopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JInnna «YpaBHEHUS M HEPABEHCTBA» PEANU3YyETCs Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pazJiele MpOorpaMMbl
MPEAYyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3adad. OOyuaroniuecs OBIale€BarOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapuMHUUECKUX ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucteM. [lomydeHHble YMEHUA UCIIOIB3YIOTCS IIPU UCCIE0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIbIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHad
coJiepKaTesbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHUE YMEHUI
BBIIOJIHATH pacu€Tel Mo QopMmyiiaM, NpeoOpa3oBaHMs LEIbIX, pPAlMOHAIbHBIX,
MPppALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXe BBIPAKCHUM,



COJIEpKaIllMX CTENeHUu U Jorapudmel. braromaps u3ydeHuio anredpanvyeckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
aOCTPaKTHOTO MBIIUICHUST YYalIuXcs, (QOPMHUPYIOTCS HAaBBIKA JI€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHMBOJBHBIMH  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npegiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUIsl pEIHICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 33a7[a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3BIKA HAYKH.

ConepxxarenbHo-MeToMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
HepervieTaeTcs ¢ APYTUMHU JUHUSAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEI0BATENBHOCTD U3Y4YEHUS MaTepuaia. N3yuenue CTEIEHHOM!,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOWCTB
U rpauKoB, UCNOIb30BaHUE (HYHKIUN JUIsl PEeLICHUs 3a/1ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3ToM Oousbllioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPAXKaTh (POpPMyJaMH 3aBHCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTeIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIINX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opmMe: aHATUTHYECKOW, rpaduyeckoil W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauwanma mareMaTtnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YYarOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIEA0BATh U
CTpOUTh Tpaduku GYHKIUH, ONpenensTb HUX HauOOJIbIIME UM HaWMEHBIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH pealbHbIX CHUTYaluH,
HaXO0XKJIEHUSl HAWIy4dlIero pelIeHUs B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HSKOHOMHUYECKHUX, 33/Ja4yax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIMu3a
CIOCOOCTBYET PAa3BUTHUIO a0CTPAKTHOTO, ()OPMATbHO-JIOTHYECKOTO0 U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TEeXHUKEe U uckyccTBe. OOydaromuecss y3HAKOT O
BBITAIONINXCST pe3yJbTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAyKH, U UX aBTOPaX.

CopnepxarenbHo-MeTOIMUeCKas IMHUSA «MHOXECTBa U JIOTHUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |E€OpeTHKO-MHOKECTBEHHBIE
MIPEJICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH W TPEIararoT



HanOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIIONTUN BCE pa3/ieibl MATEMATHKU U €€
OPWIOKEHHUM, OHM CBA3BIBAIOT PAa3HbIE MATEMATUYECKHE AUCUUILIMHBI B €IMHOE
uenoe. [loatoMy BakHO AaThb BO3MOMKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU M HCIONb30BaTh €ro Juis
BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadama MaTEMaTHYECKOTO aHajIn3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOrO0  MOJEIMPOBAHUS, KOTOpPbIE€ IPU3BaHbI
c(hOopMHPOBaTh HABBIKK MTOCTPOEHUSI MOJIEJIEH peajbHbIX CUTyalluii, UCCIIEI0BAHUS
ATUX MOJENIel C MOMOINBIO ammapara ajreOpbl ¥ MaTeMaTUYECKOTO aHaIu3a |
MHTEPIPETALMNA TOJYYEHHBIX PE3yJbTaToB. Takue 3agaHusl BIUICTEHbI B KaXIblil
U3 pa3/iesioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca IMIHPOKO UCIIOIb3YyeTCs
JUISL pelieHusl TpUKIaaAHbIX 3a7a4. [Ipu peleHnn peanbHbIX MPAKTUYECKUX 3a]ad
ydauiecs: pa3BUBalOT HaONI0AATEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETU3UPOBATH
npobiemy. [esTrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOLECCE M3YyUEHHUs BCEX TeM Kypca «AnredOpa u Havana
MaTeMaTU4YECKOrO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3ydeHHE Kypca anreOppl M Hadal MaTeMaTH4EeCKOro
aHanm3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Henemo B 10 kiacce.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeCKOHEYHbIE  IMepUoguYecKre  ApoOu.  ApupMeTHYEeCKHe  Olepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeo0pa3oBaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIAJHBIX 3a]ad U3 Pa3IMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBuTeNbHBIE 4YMCHA. PalMoHanbHbIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuud ¢ JACHCTBUTENbHBIMH uuciIaMu. [Ipubnumxénnble
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremmenpb ¢ menbiM  mokaszareneM. CranmaptHas  (Qopma  3ammcu
JeHCTBUTENBHOTO 4Hucia. lcmonb3oBaHue MOAXoAsmiel  (Gopmbl  3amucu
JNEUCTBUTEIIBHBIX YHCEN Ui PEUICHUs] NPAKTUYECKUX 3a4ad U IMPEICTaBICHUS
JAHHBIX.

Apudpmernueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leifictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATYypaJbHOM CTETICHH.

CHHyC, KOCMHYC M TaHT'€HC YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHMUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, peEIICHHUE HEPAaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeasibHOM KU3HHU.

DYyHKIUHN U TPaPUKU

OyukIus, cnocoObl 3amanus ¢GyHknun. [padux  dyakmum. BzammuO
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dyHkumm.
[IpomesxyTku 3HaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U LIEJIBIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OW CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(G yHKITUH 9MCIIOBOTO apryMEHTA.

Hayaja MaTeMaTHY€CKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs IOCJIeJOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIEH TeOMETPUYECKON
nporpeccun. Dopmysia CIOXKHBIX MPOUEHTOB. Mcmonb30BaHHWE Hporpeccuu s
pEIIEHUS peaIbHBIX 3a7a4 MPUKIAJHOIO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOK€eCTBO, omnepanuyd HajJ MHOXXecTBaMu. Juarpammsl Oinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il OMUCAaHUS PeaIbHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.



ININIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yweOHOro mnpeaMmera «MaremaTuka» JOJDKHO OOecrneunBaTh
JOCTIKEHNE Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus CIEAYIOMUX JINYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOrpaMMbl Yy4e€OHOIro MpeaMera
«MaremaTrka» XapakTepU3yHTCS:

I'paxxnaHckoe BOCIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUK 00YYAIONIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIEeCTBA, MPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSIMU 1 HA3HAYCHHUEM.

[TatpuoTnyeckoe BOCIUTAHHKE:

c(hOpPMHPOBAHHOCTHIO POCCUICKON TPak)TAHCKON HIACHTHUYHOCTH, YBAKCHHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHWS,
CBSI3aHHOT'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYMBOTO Oy AYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aJad, PEIIEHU, paccyxICHUH;
BOCTIPMMMYHMBOCTBHIO K MAaTEMaTUYECKUM aCIleKTaM pa3jMyHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIMTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpPECcax 370pOBOro U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITUU U

OT/bIXa, peryJisipHast dusnueckas AKTUBHOCTB); (du3nUecKoro
COBEPILIEHCTBOBAHU, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieii mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTreMaTHYecKoMy OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHN NIPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpoldIieM;
OpHEHTAalMell Ha IPUMEHEHUE MATEMATHUYECKMX 3HAHUM I PELICHHs 3a1ad B
o0lacTh OKpyXKawlled cpeabl, IJIaHUPOBAaHUS IOCTYNIKOB M OIEHKH HUX
BO3MOKHBIX MTOCJIEACTBUMN JJIs1 OKPYKAIOLIEH CPEBI.

[{eHHOCTH HAYYHOT'O IMO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM M  OOIIECTBEHHON NPAKTHKH, IOHUMaHUEM
MaTEMaTUYECKON HayKd Kak c@epbl YeNIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHA M 3HAYMMOCTH I Pa3BUTHS LMBWINW3ALWU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUA MUDAa;
TOTOBHOCTBIO OCYILECTBJIATh INPOEKTHYI0 M MCCIEAOBATENBCKYIO NESITEIbHOCTD
WHIVBHUIYaJIbHO U B TPYMIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBpie nornueckue AenUCTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
KIaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIINE;
YCIIOBHBIE;

BBEISIBIIAITh ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIILHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIIOCOO pemieHus y4eOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOOJIEe MOAXOMAINNA C YYIETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBrle ncciienoBarenbCKue IEHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKANA UHCTPYMEHT MO3HAHUS;
(bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLIUE MPOTUBOpPEUYHUE, MpoOJIeEMYy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
Oo0OBEKTa, SABJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXAY
00BbEKTaMHU, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHE MPOLECCA, a TAKKE BBIIBUIATh
MIPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIAATH J1e(PUIMTHI MHQOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELICHUS 3a1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(MOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEICTABISTh €€ B PA3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpadUUuecKy;



2)

OLICHUBATH HaJIEKHOCTh uHbopMaIu o CaMOCTOSITEJIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
Vuueepcanonvie  KoMMyHuxamueuwle  Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCTIL COYUATBHBIX HABLIKOS 00YUAIOUUXCSL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBUM C
YCJIOBHUSIMHU U LIEJIIMHU OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHEHUS IO
XO/ly pelIeHus 33]1a4l, KOMMEHTUPOBATH IMOJTYYEHHBII pe3yJIbTaT;

B X0/ OOCYJEHHUS 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYkAaeMOI TEMBI,
npoOsIeMbl, peraeMoi 3aJ1auu, BbICKA3bIBATh U/IEH, HAIIEJICHHbBIE HA MOUCK
pELICHMs; CONOCTaBIATh CBOU CYXIEHHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3iMyMe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaTbl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTa,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/]1a4 MPE3eHTAlUN U OCOOEHHOCTEHN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJNb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
MHIUBUYAJIbHOM pabOThI PY PEIICHUH YYEOHBIX 3a]a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopMax padoThl (00CYyKIeHUs, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATb CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Vuusepcanvnuvie  pecynamueHnvie  Oelicmeus, obecneyusaiom

Gdopmuposarue cCMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanusi:

COCTAaBJIATH IIJIaH, aJITOPUTM PCHICHHA 3ada4U, BBI6I/IpaTB CIoco0 pemcHus C

y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUy.
CaMOKOHTPOJIB:

BJIAJETh HABbIKAMU TI03HABAaTEIbHOM pe(daeKcUH KaK OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIMUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCO0aMU  CaMOINPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3yJabTara peleHnss MaTEMaTUIECKOM 3a/1auu;



e TMPEABUACTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHKHYTh IIpH PELIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OIICHUMBAaTh COOTBETCTBUE pe3yjbTaTa IEIH U YCIOBHUSIM, OOBACHSITH
MPUYHHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATHI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHau3ay
Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB:

10 KJTACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TOHATUSAMM: pALUOHAIBHOE M JCHCTBHUTEIBHOE YHUCIO,
OOBIKHOBEHHAsI M IECATUYHAsS IpOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ pAMOHAIBHBIMU U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoimonHsaTh puOIMKEHHBIE BBIUMCICHUS, UCIIONB3YS MIpaBuila OKPYTJICHHS,
JIeNaTh MPUKHUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MNOHSATHUSIMU: CTEMEHb C LEJIbIM IOKAa3aTeIeM; CTaHIApTHAas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPAJIbHOW CTEITICHH,
MCIIOJIb30BaTh MOAXOSIIYI0 (OpMY 3aITUCH JEHCTBUTEIBHBIX YUCET JUIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U IPEJCTABJICHUS TaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCITOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTiia Yepe3 OOpaTHbIe TPUTOHOMETPHUCCKHE
GbyHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMHU: TOXKIAECTBO, YPABHEHHE, HEPABECHCTBO; LEJIOE,
palMOHAIBbHOE, HPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BreinmonuaTe npeoOpa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimoHSTh  TpeoOpa3oBaHMs IEIBIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIDOKCHUM U pelaTh OCHOBHBIE  THUIIBI  LEJIBIX, pPAlMOHAIBHBIX U
UPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHTh YpaBHEHHSI 1 HEPABEHCTBA JJISI PELICHUSI MATEMaTUYECKUX 3a]1a4
Y 33J1a4 U3 PA3INYHbIX 00JIaCTe HAYKH U PEATbHON KU3HH.



MopnenupoBaTh peaibHblE CHUTyallud Ha s3bIKe aiureOpbl, COCTaBIATh
BBIPAQXKEHMSI, YpPaBHEHMs, HEPaBEHCTBAa [0 YCIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DYyHKIUN U TPAPUKHU

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (YHKIMH, 00J1acTh
ONpe/ieNICHUs] M MHOXXECTBO 3Ha4eHM (yHKuuMu, rpaduk (QyHKUHH, B3aHMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUSAMHU: UYETHOCT W HEUYETHOCTh (PYHKIHMH, HYIH
GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN AJIs PELIEHUS] YpaBHEHUI.

Crpoutb M unTaTh rpaduKu JTUHEHHON (DYHKIMM, KBaJAPAaTUUHOW (HYHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM [IOKA3aTEeJIEM.

Hcnonp3oBath rpaduku (QyHKUIMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pElIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U PeasbHOM
’KU3HU; BBIpAXKaTh (POpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHHAMH.

Hauyana mateMaTHyeckoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpUYECKasi IpOrpeccui.

OnepupoBaTh TMOHIATHAMH: OECKOHEUHO YOBIBAIOMIas TeOMETpUYecKas
Iporpeccusi, CcyMMa 0€CKOHEYHO yOBIBatOIIEH Tr€OMETPUUECKON MPOTPECCUM.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEIBHOCTEN U MPOTPECCUM JUIsSl PEIICHUS
peanbHbIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONlEpaIlMH HaJ] MHOKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JUisi  ONMCaHUus
pealbHBIX TPOIECCOB W SIBICHUH, MPH PEIICHHH 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB.

OnepupoBaTb  NOHATUSAMHU: omnpejieNieHue,  Teopema,  CJEJICTBHUE,
J0Ka3aTeNbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HanMeHoBaHMe pa3ie/ioB U TeM JIeKTPOHHBIE (HH(POBHIE)
KonTpoasubie | IlpakTuyeckue
n/n MporpamMmbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
MHo>kecTBa pallMOHABHBIX U
1 JICCTBUTENBbHBIX UKcel. PalinoHanbHbIe 14 1 https://m.edso0.rt/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
Oyukiuu U rpadpuku. CTeneHp ¢ 1eJIbIM
2 YHKI rpad . 6 https://m.edsoo.ru/ESM1F56M3
MoKa3aTesieM
ApudmeTnueckuii KOpeHb N—0i CTETICHH.
3 HppanmroHanbHble ypaBHEHUS U 18 1 https://m.edsoo.ru/W2CV80370
HEpaBEHCTBA
DopMysl
4 Tpuronomerpuu. Tpuronomerpuyeckue 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5 https://m.edsoo.ru/0INYS8KYRU
IToBTOpenue, 0000IIEHNE, CHCTEMATHA3A.
6 ot P i HHIEHHIE, CHETEMATHEAIA 3 1 https://m.edsoo.ru/SEBERIVKS
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoxka

Koan4yecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHUs

JIeKTPOHHBIEe IM(POBbIE
o0pa3oBaTe/IbHBIE PECypChI

MHoecTBa U UX 3JIEMEHTHI.
Crioco0ObI 3a/1aHUsT MHOXKECTBA.
Onepanuu HaJ MHOKECTBAMM:
nepeceveHue, 00beAMHEHHE,
pasHocTb. M300pakeHue
ornepauui HaJl MHOKECTBAMH C
IIOMOUIBIO AUAarpaMm Ditnepa —
Benna

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

Lenbie unciaa. OOBIKHOBEHHBIE
U JISCATUYHBIE Tpo0H,
OeCKOHEYHbIE TIEPHOANYECKHIE
npobu. [leiicTBus ¢
palrOHAJIbHBIMHA YUCIIaMU

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

[Tpumenenue apoOGeit u
HPOLCHTOB ISl PEIICHUSI
MPUKIIAIHBIX 3a1a4

https://m.edsoo.ru/8JYFUB5M4

JlericTBUTENIbHEBIEC YHUCIIA.
PanmonansHbIe 1
MppaLMOHAJIbHBIE YHCIA.
CpaBHeHHE TEMCTBUTEIIBHBIX
YHCceln

https://m.edsoo.ru/PFOU2V68I

Monynbs AeHCTBUTEIHHOTO

https://m.edsoo.ru/MHOTOXN3E




YHCIIa U er0 CBOMCTBA.
ApudmMernueckue oneparuu ¢
JICHCTBUTEIILHBIMU YHCIIAMHU

[TpuOmmkE€HHBIE BHIYMCIECHUS,

IIpaBUjIa OKPYIVICHHUS], IPUKHIKA

6 https://m.edsoo.ru/P3JPHCEMO
U OLICHKA pe3yJIbTara
BBIYHCIICHUI
ToxecTBa U TOXKAECTBEHHBIE

7 A A https://m.edsoo.ru/IMQWZ24T1
npeoOpa3oBaHUs
PaBHOCWIIbHBIE YpaBHEHMSI U

8 P https://m.edsoo.rw/JFSKM11EJ
YPaBHEHHUSA-CIIEICTBUS
Mertopl pereHust LenbX U

9 JIpOOHO-pallMOHATIBHBIX https://m.edsoo.ru/VA4VH6PID
ypaBHEHUN
Pemienue 3a1au ¢ nomMouipo

10 LEJBIX U JPOOHO- https://m.edsoo.re/KFDEBHI7I
palMOHATIBHBIX YPAaBHEHUN

11 PaBHOCHIIBHBIE HEPABEHCTBA https://m.edsoo.ru/83KWSU6M4
Meton uHTEpBAIOB.

12 g p https://m.edsoo.ru/EIXGRN3DO0
PaBHOCWIIbHBIE HEpAaBEHCTBA
MeTo/pl penieHus HenbIx U

13 JIpOOHO-palMOHATIBHBIX https://m.edsoo.ru/ISCWMJUIR
HEPABEHCTB

14 KonrponbsHas paboTa o Teme https://m.edsoo.rw/T9SVYRBXM

Konrponsnas pabora Ne 1 o
teMe "MHoxecTBa
paloHaIbHBIX U
JICICTBUTENIbHBIX YHCEIL.




PanmonaneHble ypaBHEHUS U
HepaBeHCTBA"

15

OyHKIMS, CITOCOOBI 3aaHuUs
¢bynkumn. ['paduk GyHKIIN.
OO6acTh ornpeaesieHus u
MHO>KECTBO 3HaUE€HUN (QYyHKIUU

https://m.edsoo0.sw/LUY75YGCX

16

Hymu ¢ynkuu. [TpomexyTku
3HAKONOCTOSHCTBA. UETHBIE 1
He4€THbIe (PYHKINUN

https://m.edsoo.ru/KN7K418VC

17

[Tonsitue 06 obpatHO
¢yskuuu. CBOWCTBa B3aMHO
00paTHBIX (QYyHKIHIA

https://m.edsoo.ru/TCHOJ9UPK

18

Crenennast GyHKUUS C
HaTypaJbHbIM ITOKa3aTeneM, e
CBOMCTBa U TrpaduK

https://m.eds00.ru/7TS62DZBQ

19

CTerneHs ¢ 1eJIbIM M0Ka3aTelieM.
CranmaptHas Gopma 3amucu
JICHCTBUTEIILHOTO YHCIIA.
Perienne mpakTHYeCKUX 3a1a9 C
JTaHHBIMH B CTaHIAPTHOU
dbopme 3amucu

https://m.edsoo.ru/UWPAJ7N10

20

JIunelinas, kBagpaTuyHas u
JIpoOHO-THMHENHHasT PYHKIIUH.
[TocTpoenue rpaduka GyHKITIH
C TMIOMOIIIBIO 3IEMEHTAPHBIX
npeoOpazoBaHuit

https://m.edsoo.ru/13L.J50GEE

21

[TonsiTHE KOpHA N-i CTENEHMU.
KopHu y€THOl 1 HEUETHOM

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




cTeneHu. ApupMeTHISCKUNA
KOpPEHb N-OM CTETICHU

CaoiicTBa apu(pMeTH4ecKoro

22 . https://m.edsoo.ru/KQBCYHLS5Y
KOPHS HaTypaJbHOMN CTENEHU
IIpuMeHeHne CBOWCTB KOPHS

23 HatypabHou CTeHeHHvHHﬂ https://m.eds00.ru/I691.4JVYQ
BBIYMCIICHUS 3HAUEHUN
BBIPaKCHUIN
Brruncienue 3HaueHU

24 BBIPAKECHUI, COIEPIKALUX https://m.edsoo.ru/77PFLCQSN
KOPHU HaTypajabHOU CTEIICHU
Brruncnenue 3HaueHun

25 BBIPAXKCHUI, COLEPKALUX https://m.edsoo.ru/G5SWZ3RWF
KOPHHU U CTENICHU
BrinonHenue neiictBuil B

26 BBIPAXKCHUSAX, COACPKALIUX https://m.edsoo.ru/KBGV9J41B
KOPHU U CTENIEHU
[IpeobOpazoBanme BeIpaXKEHUH,

27 COJIEpKAINX KOPHU https://m.edsoo.ru/YGIQJLHAI
HaTypajJbHOM CTEIEHU
ToxecTBeHHbIE

28 npeoOpa3oBaHMsl BIPAKEHUH, https://m.edsoo.ru/3MIGAHQSM
CoJIep KaIllMX KOPHU U CTETIEHU

29 HpeoOpasoBaiie BbIpaKeHIIH, https://m.eds0.r/3AMOROG1D3
COJIEp KaIlIMX CTETNIEHU U KOPHU
CpaBHEHME HPPALIMOHATIBHBIX

30 BBIPAKEHUI, COEPIKALNX https://m.edsoo.ru/NRYVSE6Z8

CTCIICHU U KOPHU




31

[Ipocreiimye nuppanuoHaIbHbIe
ypaBHEHHUS

https://m.edsoo.ru/NXMGYF8I5

32

Mertons! peleHns NpoCTENIINX
UPPaLMOHAIbHBIX YPAaBHECHUN

https://m.edsoo0.ru/OWXJFVOGJ

33

[IpumeneHnre npparoOHAIbHBIX
YpPaBHEHUH JUISl PELIEHUS
pa3JIMYHbBIX 3a/1a4

https://m.eds00.ru/T66K2RMY 5

34

IIpocreiimne nppanvoHaIbHbIE
HEPaBEHCTBA

https://m.eds00.ru/OAIN4WIJO

35

MeTo/b1 penieHus: IpOCTeNIINX
UppalMOHATIFHBIX HEPABEHCTB

https://m.edsoo.ru/HWHUD2NNC

36

@OyHKIMS KOPHS N-0 CTETCHH,
e€ cBoiicTBa U rpadux

https://m.edsoo.ru/1E25E18SD

37

[Toctpoenue rpaduka QyHKITHH
KOpHSI HATypaJIbHOM CTENEHU

https://m.edsoo0.ru/QNZB9V7GS

38

KonTponbHas paboTa no teme
Kontponsnas padora Ne 2 o
Teme "ApupmMeTndeckuii
KOpPEHb N—I CTETEHMU.
HppanroHanbHble YpaBHEHUS H
HepaBeHcTBa"

https://m.eds00.1:u/Q1KQCUC4D

39

Tpuronomerpuueckas
OKpPY’KHOCTb. PaguanHnas mepa
yria. Yroa noBopora. [yra
OKPYKHOCTH

https://m.edsoo.ru/CPX3082P7

40

Koopaunatsl Touek B
TPUTOHOMETPUUECKOM
OKPY>KHOCTH. 3HaKU CHUHYCA,

https://m.edsoo.ru/KEQV00CZZ




KOCHHYCa, TAHT€HCa U
KOTAaHT'€HCA 110 YEeTBEPTAM
TPUTOHOMETPUUYECKON
OKPY>KHOCTH

ITonsiTE cuHyCa U KOCUHYCA,

41 TaHIeHCa U KOTaHIeHca https://m.edsoo.ru/FOAWH45BG
YHCJIOBOTO apryMEHTa
Tpuronomerpuueckue
ToxaecTBa. Dopmyisl,
CBSI3bIBAIOIIUE CUHYC, KOCUHYC,

42 BIHSRIBATOIIME CHHYE, ROCHIY https://m.edsoo.ru/N4889EZ8R
TAHT€HC U KOTAHT'€HC
MIPOTHUBOIIOIOKHBIX YUCIOBBIX
apryMeHTOB

43 @opMyIIbl IPUBEAECHUS https://m.edsoo.ru/5SZT2FBB9
[TpeobOpaszoBanue
TPUTOHOMETPUUECKUX

44 P . P https://m.edsoo.ru/YYZPF36KN
BBIPOXXCHHH C ITOMOIIBIO
dbopMyI IpUBeICHUS
Cunyc, KOCHHYC, TAaHT€HC

45 ye, ye, https://m.edsoo.ru/ISFSRJI3N
CYMMBI apIryMEHTOB
Cunyc, KOCUHYC, TAaHT€HC

46 Y Y https://m.edsoo.ru/SCSU397F9
Pa3HOCTH apryMEHTOB
[IpeoGpa3oBanue
TPUTOHOMETPUUYECKUX

47 BBIPAKEHH C IIOMOIIBIO https://m.eds00.ru/918HYTGCO
dbopMyI1 CyMMBI 1 pa3HOCTH
apryMeHTOB

48 ®opmyJibl JBOMHOTO, TPOMHOTO https://m.eds00.ru/COITMKQF48




" IMOJIOBMHHOI'O apryMcHTa

49

[Ipeo6pa3zoBanue
TPUTOHOMETPHUECKUX
BBIPAYKEHHI C TOMOIIIBIO
(dbopMys ABOMHOTO, TPOMHOTO H
MOJIOBUHHOT'O apryMeHTa

https://m.edsoo.ru/9IMO0AFCO

50

dopmyIisl TpeoOpa3oBaHUs
CYMMBI U PA3HOCTH
TPUTOHOMETPUUYECKUX (PYHKIIHHA
B IIPOM3BEICHUE

https://m.edsoo.ru/LTBOUHA4F

51

[TpeoOpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPA)KCHUM U3 CYyMMBI U
Pa3HOCTHU TPUTOHOMETPUUYECKUX
(GyHKIMI B IpOU3BEACHNE

https://m.edso00.ru/BOK9K8FGV

52

®opmyiibl Mpeodbpa3zoBaHus
IIPOU3BEACHUS
TPUTOHOMETPUYECKHX (PYHKLIUH
B CyMMY

https://m.eds0o0.ru/VM9110ON5V

53

Konrponbnas padora no Teme
Konrponsnas pabora Ne 3 o
teme "[IpeobOpa3oBanue
TPUTOHOMETPUUYECKUX
BbIpayKeHUI"

https://m.edsoo.ru/RCOOETQNA

54

ApKcuHyc, apKKOCHHYC,
apKTAaHI€HC, AapKKOTaHT€HC
YKCJIOBOTO apryMeHTa

https://m.edsoo.ru/GNKNPMR1U

55

Tpuronomerpuueckue

https://m.edsoo.ru/56K85SEHZU




YPaBHCHUS BUIA sin x = a, COS X
= a " UX pCUICHUA

56

Tpuronomerpuueckue
ypaBHEHHUA BuJa tg X = a, ctg X
= a ¥ UX pelleHus

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

57

Pemienne TpuroHoMeTpUYECKUX
YpPaBHEHUN METOJIOM
Pa3JIOKEHHS] HA MHOKUTEIIN

https://m.edsoo.ru/LEPISYY4W

58

Pemienne TpuroHoMeTpUYECKUX
YPaBHEHUN METOJIOM 3aMEHBI
MIEPEMEHHOMN

https://m.edsoo.ru/MUSCZXE6Q

59

OnHoponHble
TPUTOHOMETPUYECKHUE
YpaBHEHUS NIEPBOM U BTOPOM
CTEIIEHU

https://m.edsoo.ru/HPKOF4KJP

60

HToroBast KOHTpOJbHAS
pabora / Becepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/OINT7D2Q5

61

ITocneaoBaTenLHOCTH, CIIOCOOBI
3aJIaHUs TTOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE
IOCJIEIOBATEILHOCTH

https://m.edsoo.ru/FNX4ESLUC

62

Apudmernueckas u
reoMeTpuyecKas Mporpeccuu.
Ucnonp3oBanue nporpeccuu
JUTSI pEIICHUs peallbHbIX 3a]a4
MIPUKIJIATHOTO XapaKTepa

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

63

O0001menne, cucTeMaTH3aIIH

https://m.edso0.ru/BO3X694VFE




3HaHui beckoHeyHo
yOBIBaIOIIAs TeOMETPUYCCKAs
nporpeccusi. Cymma
OCCKOHEYHO yOBIBAIOIIICH
reOMETPUYECKOI Mporpeccuu

64

dopmyia CI0KHBIX MPOLIEHTOB.
Penrenue TekCcTOBEIX 3a/1a4

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

65

[Tpumenenune popMyiibl
CJIOKHBIX ITPOLIEHTOB MpHU
pelieHnu (PMHAHCOBBIX U
HKOHOMMYECKHX 33734

https://m.edsoo.ru/FSN2ANA4G

66

Bcepocculickas npoBepodHast
pabota

https://m.edso00.ru/DXJ82PMWO

67

[ToBTOpEHME U cuCcTEMAaTU3ALUS
3HAHUU

https://m.edsoo.ru/H7S9QLKEA

68

O0001enne, cuCTeEMaTH3aLIH
3HAHUU 33 Kypc aareOpsl U
HaYaJl MaTEMaTHYECKOTO
a"anmza 10 kiacca

https://m.edsoo.1ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOM
NMpoBepPsieMoro "
00pa3oBaTe/iLHOI MPOrpaMMbl CpeIHero o01ero oopa3oBaHus
pe3yJbTara
1 Yuciia v BEIYUCICHUS
. OnepupoBaTh MOHATUSAMH: PANMOHATIBLHOE W JEHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAS U JieCSITUYHAsS APOOb, IPOIEHTHI
Lo BoimonusaTe  apudMeTHdeckre Omepaluud C  PalHOHAIBHBIMH |
' JIEMCTBUTEIILHLIMH YHCIIAMH
13 Bemonasate  npuOMuKEHHBIE  BBIUMCICHUS, HWCIOJB3Ys  IpaBHIIA
' OKpYTJIEHUS, AeNIaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI
OnepupoBaTb  MOHSATUSAMH: CTENEHb C  LEIbIM  [OKa3aTeseM,
cTaHgaptHas ¢opMa 3amucu  JCHCTBUTEIBHOTO 4YHCIIA, KOpPEHb
1.4 HATypaJbHON CTEMEHM; WCIOJIb30BaTh IMOAXOIAINIYI0 (GopMy 3aIucu
JIEUCTBUTEIBHBIX YHMCEN JUIS PpELICHHS NPAaKTHYECKUX 3a7ad |
MPEJICTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHHYC M TaHI€HC MPOU3BOJIHLHOIO
1.5 yria; WCMOJb30BaTh 3aMUCh MPOU3BOJIBHOTO yriia 4epe3 OOpaTHBIC
TPUTOHOMETPHUECKHE (HYHKIIUH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBath MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
2.1 LeJIoe, palMOHAIBHOE, WPPAlMOHAJIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
27 BreimonHsaTe mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUN U
' pelaTh TPUTOHOMETPUUYECKUE YPAaBHEHUS
BrimomasaTh npeoOpazoBaHus HEJIBIX, pPalMOHAIBHBIX H
2.3 WpPAlMOHAIIBHBIX BBIPAXEHUM M pElIaTh OCHOBHBIE THIBI IEJIBIX,
PALMOHAIIBHBIX U HPPALMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
24 [IpyMeHsATh YpaBHEHUSI M HEPABEHCTBA ISl PEIICHUSI MATEMATHYECKUX




3a/la4 U 3a7la4 U3 Ppas3JINIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HU

MOI[CJ'II/IpOBaTB pPCAJIbHBIC CUTYyAallUU HaA A3BIKC anre6pbl, COCTaBJIATb

BBIDQXXCHUS, YpaBHEHHS, HEPAaBEHCTBA 110 YCIOBUIO  3aJayH,

2 UCCIIEJIOBATh IOCTPOCHHBIE MOJEIH C UCIHOJIb30BAaHUEM arlapara
anreOpbl
3 QyHKIMH U TpaPUKH
OmnepupoBaTh TOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHUs (YHKIUH,
3.1 o0jacTb ompeAeNeHus] U MHOXECTBO 3HAUCHUU (YHKIHMH, Tpaduk
(GyHKIMHU, B3aUMHO 0OpaTHbIe (PyHKIHH
32 OnepupoBarh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIWH, HYIH
' (yHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonw3oBath rpaduku GyHKIUN ISl peIICHUsT ypaBHEHUI
14 Crpouth W uuTaTh rpaduKH JTUHEHHOW (YHKIIMH, KBaJpaTHIHOU
' (GyHKIMHU, CTENEHHON (PYHKIMH C IIeTTBIM TIOKa3aTeIeM
Ucnonw3zoBars rpaduku (yHKUUA UIsI UCCIEAOBAHUS TMPOIECCOB U
15 3aBUCHMOCTEH MpU pellIeHUH 3a7ad U3 JIPYruxX y4eOHBIX MPEeIMETOB U
' peambHOM JKM3HHU, BBIpAXaTh (QOPMYJIaMU 3aBHCUMOCTH MEXIY
BEJTMYMHAMU
4 Hauana matemaTnueckoro aHanusa
41 OnepupoBarh MOHATHSAMH: TOCJIEI0BATEILHOCTh, apuU(pMeTHUecKas U
' reoMeTpHuUecKas Iporpeccuu
OnepupoBarh MOHATUSAMHU: OECKOHEYHO yOBIBaOIasi reOMeTpUYecKas
4.2 Mporpeccusi, CcyMMa OECKOHEYHO YOBIBAIOMIEH TeOMETPHUYECKOM
IIpOrpeccuun
4.3 3aaBarh MOCIEI0BATENBHOCTH PA3TUUYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATEIBHOCTEH M IPOrpeccCHil i
' pelIeHns peallbHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
5.1 OnepupoBath MOHATHSIMHI: MHOXECTBO, OTIEpAIH HAJl MHOXKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar A OMUCAHHS
5.2 pEeaIbHBIX TPOLECCOB M SBJIEHUM, NPU PELICHUM 3aJady U3 JPYTuX
y4eOHBIX MPEIMETOB
53 OnepupoBarh TMOHATHSAMH: OIpeAeTeHHe, TeopeMa, CIEACTBHE,

J0Ka3aTcJIbCTBO




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Kon
1 Yucna v BBIYMCICHUS
Panuonanenble uucia. OOBIKHOBEHHBIE M JAECATHYHBbIE JIPOOM, IPOLIEHTHI,
OeCKOHEeuHble  TepUOJMUYecKHue  Jpodbu. ApudmeTndyeckue oOmnepanud C
1.1 panMoHaIbHBIMU YHCIIaMU, peoOpa30BaHus YUCIOBBIX BhIpakeHUH. [IpuMenenue
npoOeit ¥ MPOLEHTOB Ul PeleHUs MPUKIATHBIX 3a/1a4 U3 pa3IMyHbIX OTpaciei
3HaHUM U PEATTLHOM KU3HU
JeWictBuTenpHble  4yKclia.  PallMOHAJIbHBIE W HMPpPALMOHAJIBHBIE  YHUCIIA.
1.2 Apudmernueckue omnepanuu C JCHCTBUTEIbHBIMM uHciaamu. [lpubnmxéHHbIe
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN
Crenenp ¢ nensiM mokasateneM. CtanmaptHas Gopma 3ammucu JeHCTBUTEIEHOTO
1.3 yucia. Mcnonb3oBanue noaxoasmiei popmbl 3aucH JeHCTBUTENbHBIX YHCEI IS
peleHus MPaKTUYECKHX 3a/1a4 U IIPEICTABICHUS TaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJIbHOU cTeneHu. [leiicTBus ¢ apudMeTnaecKkuMu
' KOPHSIMH HaTypaJbHOM CTEIICHU
s CuHyC, KOCHMHYC M TAaHI€HC 4YHMCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxzaecTBa U TOKJIECTBEHHbIE Pe0Opa30BaHUs
57 [TpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpUYECKHEe (HPOPMYJIbI
93 VYpaBHeHHE, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pellleHHE HEpaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue uenbix 1 [poOHO-paLIMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenune nppanoHaabHbBIX YPABHEHUN U HEPABEHCTB
2.6 Penienne TpUroHOMETpUYECKUX YpaBHEHUHN




[IpuMeHeHrne ypaBHEHUN M HEPABEHCTB K PELICHUI0 MaTeMaTHYECKHX 3a1ad U

27 3a/1a4 U3 pa3IuIHBIX 00JIacTel HAYKW U PEATbHON KU3HH
3 DyHKINU U TpaPuKh
11 OyHKIUA, cocoOsl 3amanus ¢GyHKiuU. ['paduk dyHkuun. B3aumHo oOpaTHbIC
' byHKIIUN
12 OO6nacte omnpenenceHuss U MHOXKECTBO 3HadeHMM (yHkunu. Hynu QyHkum.
. [TpoMexyTkH 3HAKOMOCTOAHCTBA. YETHBIEC U HEUETHBIE QYHKIUU
13 Crenennas ¢GyHKIUS C HATypalbHBIM M LeJbIM TMoka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpudeckas OKpy>KHOCTb, OIPEIeNICHHE TPUTOHOMETPUIECKUX (PYHKIIUH
. YHCIIOBOTO apryMeHTa
4 Hauana matemaTtudeckoro aHaiansa
il [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsS TMOCIeN0oBaTeNbHOCTEH. MOHOTOHHBIE
' MIOCJIEIOBATEIIEHOCTH
Apudmernueckass W TeoMETpUUECKash Mporpeccud. beckoHedHO yObIBaromas
42 reoMerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIECH TeOMETpUYECKOM
' nporpeccuu. @opMmynia CIOXKHBIX MPOLEHTOB. Vcmoiap3oBaHWE MPOTPECCHU IS
pelIeHrs pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoecTBO, omepanuud HaJg MHokecTBaMu. Jlmarpammbel Diinepa — Benna.
5.1 [IpumMeHeHne TEOPETHKO-MHOXKECTBEHHOIO ammapara Ui ONUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJICHUH, IPHU PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
52 Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTeIbCTBO




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kox
NMpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

Brnanenue meronamMu A0Ka3aTeNnbCTB, ATOPUTMAMH PEIICHUS 3ajad;
yMeHue (HopMyJIHMpoBaTh M ONEPUPOBATH TOHATHSIMH: OTNpECICHHE,
aKCHOMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPU3HAK, I0KA3aTEJIbCTBO,
PaBHOCUIIbHBIE (hOpMYJITHPOBKH; MPUMEHSTH UX; yMEHUe
dbopmynupoBath 00OpaTHOE ¥ MPOTUBOMOJOXKHOE YTBEPXKICHHE,
NPUBOAUTH MPUMEPhl W  KOHTPIPUMEPHI, HCIOIB30BATh METO]
MaTeMaTU4YeCKON MHAYKLINHU; TPOBOJUTH J0Ka3aTeIbHbIe PACCyKACHUS
IpyU pEUIeHUH 3a7ad, OICHUBATh JIOTHYECKYI0 IPABUIBHOCTD
pacCyXKIIeHWW; YMEHHE OIEepUPOBATh MOHATHUSIMHU: MHOXECTBO,
MOJIMHOKECTBO, OTEpaIli HaJ MHOXXECTBaAaMH; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBCHHBIA — ammapar JuUis ONHUCAaHUS — PEeabHBIX
MPOLIECCOB U SIBJICHUN M MPH PEIICHUU 337a4, B TOM YHCIIE U3 JIPYTUX
y4eOHBIX TMPEJIMETOB; YMEHHE ONEepUPOBATh TOHATUSAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHUE 3a1aBaTh U
OMHCHIBAThH Tpadbl pa3IMUYHBIMU CIIOCOOAMU; HCIIONB30BAaTh rpadbl IpH

pelieHuu 3ana4y

YMeHue onepupoBaTh MOHATHAMH: HATypajlbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C LEJIbIM IOKa3aTeleM, KOPEHb HaTypalbHOM CTENEHH,
CTENEHb C pallMOHAIbHBIM IOKa3aTeJIeM, CTENEHb C JEHCTBUTEIbHBIM
nokasartenemM, JorapudM YHucia, CHHYC, KOCHHYC M TaHICHC
IIPOM3BOJIBHOIO YMCJIA, OCTAaTOK 10 MOAYJI0, PallMOHAIBHOE YHCIIO,
UppallMOHAJIbHOE  YHUCIIO, MHOXECTBa  HATypajbHBIX,  ILIEJBIX,
palOHANbHbBIX, JEHCTBUTEIBHBIX YHUCEI; YMEHHUE MCIIOIb30BaTh
NpU3HAKU JAETUMOCTH, HAUMEHbIINN OOLINI eNUTeNh U HaUMEHbLIee
oOmiee KpaTHOe, anroput™M EBKiIHMIa Npu penieHuy 3aad; 3HaKOMCTBO
C pa3IMYHbIMM MO3UIMOHHBIMM CUCTEMAMM CUMCICHHS; YMEHHE
BBITNIOJIHATH BBIYMCIIEHUE 3HAUEHUN U MpeoOpa3oBaHUs BRIPAKEHUN CO

CTCIICHAMM U J'IOl“apI/I(l)MaMI/I, Hp€06pa3OBaHI/IH I[pO6HO-paL[I/IOHaJ'ILHBIX




BBIPQ)KEHUI; yMEHHE ONEepUpOBaTh MOHATUSAMH: TOCIEI0BATEIBHOCTD,
apudMeTHyecKas ~ HpOTpeccusi,  IeOMeTpHYecKass  Iporpeccus,
OCCKOHEYHO YyOBIBaIOIasi TeOMETpUUYecKas TMPOTPECCUs; YMEHHE
3a/aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM YHUCIE€ C TOMOILBIO
PEKyppEeHTHbIX  (QOpMyJ;  yMEHHE  ONEepUpOBATh  MOHATHIMMU:
KOMILJIEKCHOE YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YHCel
(reomeTpuyeckas, TPUTOHOMETpUUYECKass M anredpauyeckas); yMeTb
NPOU3BOJUTH apr(PMeTHUecKre ASUCTBHS ¢ KOMIUICKCHBIMH YUCIIAMH;
NPUBOJUTH  TNPUMEPHI  MCIOJIB30BAHMS ~ KOMIUJIGKCHBIX  YHCEII;
OIEpUpPOBaTh IOHATUSAMU: MaTpuua 2X2 u 3%3, onpelenurenb

MaTpPHIIbl, TEOMETPUUYECKUIN CMBICIT OTIPEICTUTEIS

YMeHue onepupoBaTh NOHATHAMU: pallMOHAIbHBIC, HPPALIMOHAIIBHEIE,
NOKa3aTelbHble, CTeTEHHbIE, Iorapu(MUIecKrue, TPUTOHOMETPUUYECKHUE
YpPaBHEHUsI M HEPABEHCTBA, HX CHUCTEMBI; yYMEHHUE OIEpUPOBATH
HOHATHAMMU: TOKAECTBO, TOKAECTBEHHOE NPeo0pa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPABHEHUN U HEPABEHCTB, PaBHOCUIBHOCTH
YpPaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOLIBIO PA3JIMUHBIX IPUEMOB; pELIAThH
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C I[apaMeTpoOM; IPUMEHATH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUS MATEMAaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIIMH,
HNEPUOJUYHOCTh (DYHKIHMHU, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMM, OHKCTpeMyM (QYHKUUH, HauOoJbllee W HaWMEHbIIEe
3HaYeHHs] (PYHKIMKM Ha MNPOMEXKYTKE, HeNpepbiBHAS (QYHKIHS,
acuMnToThl rpaduka QyHKIUM, [epBas M BTOpas MPOU3BOJHAS
(GYHKINU, TEOMETPUYECKHH ¥ (U3MUECKUH CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeAeiEHHBIM  HWHTErpal; yMEHHE HaXOAUTh
aCHUMIITOTHI Tpaduka (YHKIHH; YMEHHE BBIYHCIATH IPOHM3BOJHBIC
CYMMBI, IPOU3BEEHHS], YACTHOIO M KOMIO3ULUHU (DYHKIUM, HAXOIUTh
ypaBHEHHME KacaTesJbHOW K TpaduKky (QYHKLIMH; YMEHUE HaXOIUTh
IIPOU3BOJHBIE JJIEMEHTApHBIX (YHKIUH; YMEHHE MCIOIb30BaTh
HPOM3BOJHYIO ISl MCCIEeN0BaHUS (QYHKLUUI, HAXOAUTh HauOONIbIINE U
HaVMEHBIINE 3HAYEHUsS (QYHKIUI; CTPOUTH IpadUKd MHOTOUIICHOB C

HCIIOJIb30BAHUEM alIapara MaTéMaTH4YCCKOI'0 aHaiu3a, IMPUMCHATH




MIPOU3BOAHYIO IS HAXOXKICHUS HAMITYYIIIETO PEIICHUs B IPUKIIAIHBIX,
B TOM YHCJIE COLUATHHO-DKOHOMHUYECKMX M (PU3UYECKHX 3a/adax;
HaxOJIUTh IUIOMATU ¥ OOBEMBI (UTYpP C TOMOIIBIO HWHTErpaja;
MPUBOAUTH MPUMEPHl MATEMATUYECKOTO MOJICTUPOBAHUS C TTOMOUIBIO

nudpepeHIATbHBIX YPABHEHHM

YMeHne omnepupoBaTh NOHATUSAMU: Tpaduk GYyHKIUH, oOpaTHas
GbyHKUUs, KOMIO3UIM (QYHKUUH, JTUHEHHAs (QyHKIUS, KBaApaTUYHAS
byHKUIMs,  panuuMoHanbHas ~— (QYHKIUS, — CTENEHHAas  (QYHKIUS,
TpUrOHOMEeTpHUYeckre (yHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
dyHKUIMHM, TOKa3aTeldbHAas M Jorapupmuyeckas (QyHKIUHM; yMeHUe
CTPOUTH TpadUKH W3YYEHHBIX (PYHKIIUH, BBITTOJHITH MPEoOpa3OBaHUS
rpadukoB (GYHKINH, HCIIONB30BaTh Ipa(UKK I U3YUEHHUS IPOIIECCOB
¥ 3aBHCHUMOCTEH, TPH PEUICHNUH 3a]a4 U3 APYTrUX YYeOHBIX TPEAMETOB
U 3a/a4 U3 peaJbHON JKU3HU; BBIpaXKaTb (HOpMyJaMH 3aBHUCUMOCTH
MEXy BEIMYMHAMH; HCIIOJIIb30BaTh CBOMCTBA W Tpauku (QyHKIHIA
JUId pPEUIeHUs YpaBHEHUH, HEPABEHCTB M 3aJady C IapaMeTpaMu;
n300pakaTb Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA PpeIICHUI

YpaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHHne pemarh TEKCTOBBIE 33Jaud pPa3HbIX THUIOB (B TOM 4YHCIE HA
MPOIIECHTHI, JI0JIM ¥ YacTH, Ha JBIKEHHE, pa0OTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJorW, 3ajauyd u3 o00JacTh YHOpPABJIECHUS JIUYHBIMH U
ceMeiiHbIMU  (UHAHCAMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA M HX CHUCTEMBbl IO YCJIOBMIO 3a/layd, HCCIIE0BaTh
MOJIyYEHHOE pPEelIeHHE W OLEHUBAThH MPaBAONOI00HOCTh PE3YJIbTaTOB;
YMEHHE MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE MATEMaTHKH;
COCTaBIISITh BBIPAXKEHMSI, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO
YCIOBUIO  3aJadyd, HCCIENOBaThb  IIOCTPOEHHBIE  MOAEIU  C
MCIIOJIb30BAaHUEM alllapara anredopbl, UHTEPIPETUPOBATH MMOJTyUYEHHBIH

pe3ynbTaT

YMeHHe omnepupoBaTh MOHATHSAMH: CpelHee apuPpMETHUECKOE,
MearaHa, HauOoublllee U HaUMEHbIIee 3HaUEHUs, pa3Max, AUCIEPCHs,
CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO0 Habopa; yMEHHUE W3BIIEKaTh,
UHTEPIIPETUPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B TaOIUIaX, Ha
auarpammax, —rpagukax, OTpPaKaloIllyl0  CBOMCTBa  peaJbHBIX
MPOIIECCOB U SBICHUM; MPEACTABIATh HHPOPMAIMIO C T[OMOIIBIO

Ta6J'II/IH U gyarpaMm; HMCCICHOBATH CTATUCTHUYCCKHUEC HAHHBLIC, B TOM




YuCiie C TPUMEHEHHEM TIpadHUecKUX METOJ0B W 3JICKTPOHHBIX
CpencTB; TpadUYecKH HCCICIOBAaTh COBMECTHBIC HAOIIOJICHUS C

MMOMONIBIO IMarpaMM pacce€MBaHUs U JIMHEHHOUN perpeccuu

YMeHue onepupoBaTh MOHATHUAMM: CIYyYalHBIA OMNBIT U CIy4YailHOE
COOBITHE, BEPOSATHOCTH CIIYYalHOTO COOBITHS; yYMEHHUE BBIUUCISTH
BEPOSITHOCTh C MCIIOJIB30BAHHEM T'PAPUUCCKUX METOOB; NMPUMEHATH
(bopMyIbI CIOXKEHUS U YMHOXKEHUS BEPOSATHOCTEH, POpMYIy MOITHOM
BeposTHOCTH, Qopmyny bepHymm, koMOuHaTopHBIE (AKTBI W
dbopMyIbl; OIEHMBATh BEPOATHOCTH peajbHBIX COOBITHI, yMeHHe
ONEepUpOBaTh MOHATUSIMH: CIydailHas BEJIMYMHA, PaCIpECIICHHE
BEPOATHOCTEW, MaTEMaTHYECKOE OKUAAHNE, JUCTIEPCHUS U CTaHJapTHOE
OTKJIOHEHHE CIIy4ailHON BENUYMHBI, (YHKIUU paclpefelieHuss Hu
IUIOTHOCTH  PAaBHOMEPHOTO,  IOKa3aTeJIbHOTO W HOPMAaJIBHOTO
pacrupefienieHuil; yMEHHE HCIONb30BaTh CBOMCTBA  HM3YUYEHHBIX
pacrmpeneneHuid 1Jisl pelieHus 3a1a4; 3HaKOMCTBO C MOHSATHUSMHU: 3aKOH
OOJNBIINX 4YHUCEN, METOJAbl BBHIOOPOYHBIX HCCIEAOBAHUN; yMEHUE
NPUBOJUTH TPUMEPHI TMPOSIBIICHUS 3aKOHA OONBIINX 4YHUCENl B
MPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATH
MOHATUSIMU: COYETAHHE, MEPECTaHOBKA, YHUCJIO COYETAaHUM, YHUCIIO
nepecTaHoBOK; OMHOM HbIoTOHA; yMeHUE TPUMEHSATh KOMOMHATOPHBIE
(bakThl ¥ paccyXIeHHs Ui PEIICHUs 3a/1ay; OIICHUBATh BEPOSTHOCTU
pEUTbHBIX  COOBITUH; COCTABJIATH BEPOSTHOCTHYIO MOJCIb W

MHTEPIPETUPOBATH MOJYUCHHBIHN pe3ynbTar

YMeHue onepupoBaTh IMOHATUAMH: TO4YKa, MpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEJIMYMHA YyIja, IUIOCKUKA YTOJI,
JIBYIPAaHHBIA yroj, TPEXTPAHHBIA YIOJI, CKPEIIMBAIOIIMECS IPSMBIE,
[apaJuIeJIbHOCTh U NEPIEHIUKYIIAPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YroJl
MEXIY NPSAMBIMH, YIOJl MEXAY NPSIMOU MU IUIOCKOCTBIO, YIOJI MEXAY
IUIOCKOCTSIMHM, PAacCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PacCTOSIHHUE
MEXIY MNPAMBIMH, pPACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHE
UCIIOJIb30BaTh NpPU PELICHUM 3a/ad HM3Y4YeHHble (AaKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHHE OLICHHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOIIETO
MHpa; CTPOUTHh MAaTEMATUUYECKUE MOJEIH C IIOMOIIBIO T€OMETPUUECKUX

MOHITHUI U BCJIMYUH, p€IIATh CBA3AHHBIC C HUMH MIPAKTUYCCKUC 3aJa4n
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YMeHue onepupoBaTh HOHATHAMU: IJIOLIAb (GUTYPBI, 00bEM (PUTYDBI,

MHOTI'OI'paHHUK, HpaBI/IJ'H)HLII\/JI MHOTI'OI'paHHUK, CCUCHUC




MHOTOTpaHHHKA, Ky0, apayieNenuIie]], Npu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BpAIICHHS, IWIWHAP, KOHYC, Imap, cdepa, IMIOmaab
chepbl, TUIOMAAb TIOBEPXHOCTH MHPAMHUIBI, MPH3MBI, KOHYCA,
MWIMHAPA, O00BEM  Ky0a, MPSMOYTOJBHOTO  MapajlieNenuresa,
MUPAMUIBI, TPU3MBI, [WIMHIpPA, KOHyca, Imapa, pa3BEPTKa
MOBEPXHOCTH, CCUCHHsS] KOHYCa U IWJIMHJIPA, NMapauiebHbIC OCH HIIH
OCHOBAHMIO, CEUYEHHME Imapa, IUIOCKOCTh, Kacaromascsi cdepsl,
WIMHAPA, KOHYCa; YMEHHE CTPOUTh CCUCHHE MHOTOTPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTH BPAILICHUS, UX
CCYCHHUS, B TOM YHCJIE C IOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHATh CBOWCTBA T'E€OMETPHUECKUX (UTYp, CaMOCTOSITENBHO
GopMyIMpOBaTh  OMNpPENEICHUS UW3yd4aeMbIX (QUTyp, BBIIBUTATH
THITOTE3bl O CBOWCTBAX W TPU3HAKAaX TI'EOMETPUYECKHX (QUTyp,
000OCHOBBIBATh  WJIM  ONPOBEpraTh  HMX; yMCHHE  IPOBOIUTH
KIaccupukanuio (GUTyp 1O pa3IMYHBIM TPU3HAKAM, BBITOJIHSATH

HeO6XOI[I/IMBIC AOMOJIHUTCIIBHBIC ITIOCTPOCHUA
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YmMmenne OINCpHUPOBATH TMOHATHAMU: IOBHXKXCHUC B IIPOCTPAHCTBC,
napauIeTIbHBIA MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe MOA00MS, MOAOOHBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIE W TIOJOOHBIE (PUTYPHI, B TOM YHCIE B IPUPOAE,
UCKYCCTBE, apXUTEKTYpE; MUCIOIb30BATh TCOMETPUICCKUAE OTHOIICHHSI
pu pCHICHUM 3aJja4; HAXOAUTb I'COMCTPHUYCCKUC BCIIMYMHBI ([UII/IHa,
yroj, Iuiomanab, 00bEM) MpU peleHUuH 3aJad W3 JPYTuX ydeOHBIX
OpeIMeTOB W M3 peallbHOW  KM3HH; YMEHHE  BBIYUCIATH
TeOMETPHUYSCKHE BEIMYUHBI (JITMHA, YTOJI, TUIOIMAh, 00BEM, ILIOMAIb
MOBEPXHOCTH), HCIOJb3Yysl M3y4YCHHbIC (OPMYJIBI U METOMbI, B TOM
YHUCJIC: TUIoMab MOBEPXHOCTU MUPAMUBI, ITPU3MbI, KOHYCa, HWJINHAPA,
womans chepbl; 00bEM Ky0Oa, NPSIMOYTOJILHOTO TapajuIe/ICIHIIe/a,
NUpaMUbl, MPU3MBbIL, LWIMHAPA, KOHycCa, IIapa; YMEHHE HAXOAUThb

OTHoOIIEHHE 00BEMOB OJOOHBIX QUTYD
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YMeHne  omnepupoBaTh  MOHSATHUSIMHU:  NPAMOYToOJibHAsE  CUCTEMa
KOOPJIMHAT, BEKTOP, KOOPJAMHATHI TOUKH, KOOPJAUHATHI BEKTOpPa, CyMMa
BEKTOPOB, MIPOM3BE/ICHNE BEKTOPA Ha YHCIIO, Pa30OKEHUE BEKTOpa IO
0a3zucy, ckalspHOe MPOU3BEICHHE, BEKTOPHOE MPOU3BEACHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIM U

KOOpI[I/IHaTHHﬁ MCTOJ HJIA PCIICHHA I'COMETPHUYCCKUX 3aJjad M 3aJad




JIPYTUX YY4EOHBIX MPEIMETOB
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VYMeHue BbIOMpaTh NOAXOMALIMA METOA JJs pelleHHus 3ajauu;
[IOHUMAHUE 3HAYUMOCTM MATEMATHKHM B W3YyYEHHUHU IPUPOJIHBIX H
OOIIECTBEHHbIX IPOLECCOB M SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHUE IPUBOJUTH
MIpUMEPBl MAaTEMaTUYECKUX OTKPBITUA POCCHUCKOM W MHPOBOU

MaTeMaTH4eCKOM HAayKHn




IHEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 UYucna v BBIYMCIEHUS

1.1 Hatypanbsble u nensle uncina. [Ipu3Hakyu JeNMMOCTH LETIBIX YHCE

1o Pammonanehple  yucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, MPOIEHTHI,
‘ OecKOHEYHbIE IEpUOANYECKUE ApoOu

13 ApudmMeTnueckuii KOpeHb HaTypaJIbHOM cTerneHu. JlelcTBus ¢ apuMeTUIECKUMHU
' KOPHSIMM HaTypaJbHOMN CTENIEHU

14 Crenenp ¢ wnensIM mnokaszareneM. CTeneHb ¢ palMOHAIBHBIM I10KA3aTEJIEM.
‘ CBoiicTBa cTeneHu

s CuHyCc, KOCMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMEHTa

1.6 Jlorapudm uucna. /lecaTnunble U HaTypalbHbIE JOraprUPpMbI

JlelicTBUTENbHBIE YHCIA. ApUMETHUECKHE OIEepalul C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuGmmkéHHble BBHIYMCICHUS, MpaBUia OKPYTJCHHS, NPUKUIKA U
OLIEHKA pe3yJIbTaTa BIYUCIICHUN

1.8 [TpeoOpa3oBanue BhIpAKECHUN

1.9 KomiuiekcHsle uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paAIIIOHANIEHBIC YPaBHEHUS

2.2 HppaumoHanbHble ypaBHEHUS

23 Tpuronomerpruyeckue ypaBHEHUs

2.4 [ToxazarenbHble U Torapu@MUUEcKue ypaBHEHUS

2.5 [lenpie 1 1poOHO-paMOHATIBFHBIE HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 IToka3arenbHble U JorapuMuyecKkre HepaBeHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IApaMETPaMu




2.11 Marpuiia cucTeMbl JTUHEUHBIX yYpaBHEHUH. ONpenennuTenb MaTpUILbI
3 OyHKIMK U Tpaduku
11 @OyHKWs, crnocodsl 3aaanus ¢yHkuuu. I'paduk Qynkuuun. B3zaumuo oOGpaTHble
' ¢byskuuu. YétHeie n HeuéTHBIe QyHKIMU. [leproamueckue GpyHKIHHI
OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynun ¢yHKum.
19 IIpomexxyTku  3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLIHUH.
' MaxkcumMyMbl 1 MHUHUMYMBI (QyHKIMU. HamOonbpliee W HauMeHblee 3HAYCHHE
(GYHKLIMHU Ha IPOMEXKYTKE
13 CreneHHass (QyHKLUMS C HaTypajJbHBIM M LelbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBOWCTBa U TpayK KOPHS 71-0i CTENCHU
34 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmMudeckas GyHKIIMU, KX CBOHCTBA U TPaPHUKH
3.6 Toukun paspsiBa. AcumnTorel TpadukoB ¢(yHkuui. CpolicTBa (yHKUIUH,
. HEMpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmysa CI0XXKHBIX MPOLIEHTOB
4 Havana marematndeckoro aHaansa
4.1 [TpousBonnas Gpyukiun. [Ipon3BonHbIe AIeMEHTApPHBIX (GYHKINH
[IpuMeHeHre TPOU3BOMHONW K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb W
4.2 sKcTpeMyMbl. HaxoxieHrne HanbonbIero 1 HauMeHbIEero 3HaueHus: (PyHKIUK Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepari Haja MHOKecTBaMHu. [{uarpammel Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTatucTHKA
6.1 OnwucarenpHas CTATUCTUKA
6.2 BepositHocTh
6.3 KomOunnaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHMKu




7.4

Tena u IMMOBCPXHOCTH BpalllCHUSA

7.5

KoopauHats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Marematuka: anreOpa v Hauajga MaTeMaTUYECKOr0 aHaJIN3a, TEOMETPHUSL.
AnreOpa v Havasia MaTemaTuyeckoro ananuza. 10-11 kmacc. Anumon LA,
Konsirun F0.M., TkaueBa M.B. u ap. AkuuonepHoe obiiectBo «M31aTenbcTBO

«IIpocseuieHue»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA
Anrebpa u Havajza MaTeMaTUYECKOIro aHanu3a. MeToIn4ecKue peKOMEHAAINH.

10-11 xnaccer - ®egoposa H.E., Tkauera M.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

teacher@uchi.ru

https://skysmart.ru/

https://ege.sdamgia.ru/



