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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Hayajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB pa3paborana Ha
ocHOoBe DeiepanbHOTro roCcyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SIBIAETCS OAHUM M3
HauOoJiee 3HAYMMbIX B MPOrpaMMe€ CTaplIed IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Uil HW3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
aOCTpaKTHOE MBIIIJICHUE Yy4YaluXcsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HUH(GOpPMATHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOT'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMHU (U3UKH, XUMHUHM, OHOJOTUH, IOHHMAaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XKU3HMU. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHMMHM KOHCTPYKLHUSMU
pa3BMBaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJIoTuI0, GOPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae n3ydenus
anreOpbl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplield MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH pPEaNbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTeMaTUYECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc o6mnamaer 3HAYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcsl Kak uyepe3 y4yeOHbId MaTepual, CrOoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHHMs, TaK M 4epe3 cHeuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOOJKUTEIBHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmertonuku oOydeHHs aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYECKOT0 aHaJIN3a» BKIIOYAeT
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKHE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkuun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaimusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHHusi B CTapllei IIKOJIe, €CTECTBEHHO JOIOJIHAS APYT Jpyra U MOCTEIEHHO
HAChII[AsiCh HOBBIMM TE€MaMuU W pazfaenaMu. JlaHHBIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJAepKaHHEe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIH3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydammecs OBIaAeBarOT BCE Ooiee
[MIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIEeI0BaTEIbHO GOpMUpYETCs U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHble B Kypce «Anredpa W Haudana
MaTEeMaTHYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOU 3a1a4M, a 3aTEM HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTAT.

ConepxaTenpbHO-METOANYECKAsT JUHUA «Yuca U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu  JEHCTBUTENBHOTO 4MCIa, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPETyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIal€BaOT
pPa3IMYHBIMA METOAAMHM PELICHUs] LENbIX, PAlMOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¢  TPUTOHOMETPUUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BaHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHOM, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a]ady Ha
HaXOXKJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHuM QyHkuuu. JlanHas
collep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMyliaM, NpeoOpa3oBaHUS IIENbIX, PaLUOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKEHUN,



colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
Marepuaga IPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaimuxcs, (QOPMUPYIOTCS HABBIKA JEAYKTHBHBIX
paccyxJaeHud, paboTbl C  CHUMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d3(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JHUS «DyHKIHH W TpaduKm» TECHO
NEeperIeTaeTcs ¢ APYyruMHU JIMHUSIMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
MOCJIEI0BATENBHOCTh M3YyUYCHUS Marepuaa. N3yuenue CTEIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILIHMA, UX CBONCTB
u rpadukoB, UCMONb30BaHUE (QYHKIMN N7 PEIICHUs 3ajay U3 APYruX Y4EOHBIX
IPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Ooibilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMUMHAMU, HUCCIEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoOi (dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHoW. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHAA «Hadana mareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Iwonaaun ¢uryp U oObEMBI TEJ, HaXOAUTh CKOPOCTU U
yCKOpeHusl TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XJICHUS HAWIYYIIEr0 PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaLHO-TOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJIBHOM MAaTEMAaTUKU WU IMpejarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONIMNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIO’KEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYECKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEMAaTHYECKOTO aHAIM33a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBbIC IPU3BAHbBI
c(hOopMHUPOBATh HABBIKU ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIINH, HCCIICIOBAHUS
ATUX MOJENICH C MOMOIIBI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUN TIONyYCHHBIX PEe3yibTaToB. Takue 3aqaHus BIUICTCHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepras Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a1ad
ydaniiecs: pa3BUBAOT HAONIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BATh AHAJIOTHIO, 0000mMAaTh W KOHKPETHU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4eHHE Kypca aireOpbl W Hadal MaTeMaTHUYeCKOTro
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B HeAemo B 10 kiacce, Bcero — 70
4acoB.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  TMepuoAndYeckue npodu. ApudMmeTHdyecKkue  omepanud  C
panMoHAIIbHBIMU YHCTIaMU, TPe00pa30BaHUsI YHCIIOBLIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpulmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN U1 PEIICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u ApoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPAaBHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 PA3TUYHbIX 00JIaCTe HAYKHU U PEAbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oynkuus, crnocoObl 3aganHus ¢QyHkuuu. ['padux ¢yskuuu. B3aumbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 71-OU CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnaHckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOro OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeATENBHOCTBIO.

TpynoBoe BocliUTaHKE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIaHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpolsiem;
OpHEHTAlMEld Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Uil PELICHUS 3a/1ad B
0o0JaCTH  OKpYyXaroled cpelpl, IUIAHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NpPOYeccos ooyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJICamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKH MATEMAaTHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeieNieHUs]  TOHITH, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJUMOTO aHAIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, CAUHUYHbIC, YACTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCaMHU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Jeunutel nHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
pPa3IUYHBIX BUIOB B OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, PEJCTABIATh €€ B Pa3IUUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuKamue@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0IeMbl, peraeMoi 3ajauu, BbICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuMe U CXOJCTBO IO3HIIHM; B
KOPPEKTHOH (popme GpopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYJIBHON pabOThI IPU pPEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEeATEIBHOCTH, IUIAHMPOBATHh OPTraHW3allMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TI03HABAaTEJIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHNnss MaTEMaTUIEeCKOM 3a/1auu;



e IMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEIICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSIM, OOBSCHSTH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOIAKHO O00ECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — OomepalMd € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOAMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUila OKPYTJICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSMH: CTENEHb C LEIBbIM IIOKa3aTelleM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HaTypajbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN JJISl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPHUYECKHUE YPABHEHUS.

BoinonsuaTe npeoOpa3oBaHUs 1ENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKECHUH W pelaTbh OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HayKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIUH, 001acTh
OTpeNeleHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pEeIICHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH MpH PEUICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reoMeTpHUIecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUisl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHUW, MPU PEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
PEIMETOB.

OnepupoBarb  NOHSITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTeIbCTBO.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO yacoB DIeKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM Kontponsusie | TIpaKTaueckue (uu¢posbIe)
n/m | MporpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThl
pecypcebl
MHoOXecTBa parluOHAIBHBIX 1
1 NEUCTBUTENLHBIX YHCEI. 19 ) bu6mmoreka [IOK
ParmonanbsHbIe ypaBHEHUS U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
) ®yukuuu u rpaguku. CreneHs ¢ 7 bubnuorexa [IOK
OeabIM II0OKa3aTeIeM https://m.edsoo.ru/1568aba3
ApudmeTnueckuii KOpeHb N—0OH
3 CTI;H(GI:HI/I Hppa I/IOHaJI1)BHLIe 12 1 Bubmorexa OK
- vippat https://m.edsoo.ru/1568aba3
ypaBHEHUSI U HEPaBEHCTBA
DopmyIibl
4 TPUTOHOMETPUU. TPUTOHOMETPHUUECKUE 21 2 bubmorexa LOK
p paH-Ip p https://m.edsoo.ru/1568aba3
ypaBHEHUs
5 IlocnenoBaTeIbHOCTH U IPOTPECCUU 8 bubmorexa LOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHme, 0600IIEHNE, 3 | bu6mmoreka [IOK
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 70 6 0

[TPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KosiecTso wacos Nara DJIeKTPOHHBIE HH(PPOBLIE
) Tema ypoka KonTpoabubie IIpakTnyeckue oOpa3oBaTe/ibHbIEC
n/n Bcero U3yYyeHus
padoThI padoThI pecypchl
M
| }LﬁTTT’ OHEPZHH: o | 02092025 | Promorexa LIOK
MH TBaMH. /[narpamMmel .09.
N p https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PanmonansHbIC Ynca.
5 OOBIKHOBEHHBIC U JICCITHYHBIC 1 02.09.2025 bubmuoreka [JOK
JIpoOH, IPOLIEHTHI, OECKOHEYHBIE https://m.eds00.ru/be888093
MIEPHOINYECKHE TPOOH
ApudmeTndeckue onepamnuu ¢
3 panMoHaIbHBIMH YHCJIAMH, 1 09.09.2025 bubmuoreka [JOK
peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npoOeii U TPOLIEHTOB
4 JUISL pELIECHUsT HpI/IKJ'Ia,I[I-\I’BIX 3az[alq | 09.09.2025 bu6nmoreka [JOK
U3 pa3INyYHbIX OTpaciel 3HaHU! U https://m.edsoo.ru/44dd1046
pealbHON KU3HU
bu6mmoreka [{OK
5 B 0 1 16.09.2025
XOAHAT KORTPOTLHA pabota https://m.eds00.ru/d99d8c74
[Tpumenenue apoOei U MPOLIEHTOB
6 JUISL pEeLLICHUs npnxnamimx 3a1121q ) 16.09.2025 bubnnorexa [JOK
U3 pa3IMyYHbIX OTpacyiel 3HaHU! U https://m.edsoo.ru/2f36a36f
peanbHON KU3HU
7 JleficTBUTENIbHBIC YHCTIA. 1 23.09.2025 bubmuoreka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

Pauvonanpusie 1
HUPpAMOHAIILHBIE YHCIIa

https://m.edsoo.ru/a97a12d9

Apudmernueckre onepanuu ¢

Bbu6nuoreka [JOK

HGﬁCTBHTEJIbeIX qyuceJ.

8 23.09.2025
JICHCTBUTEIILHBIMU YUCIIAMHU https://m.edsoo.ru/cb723tbd
, [TpuOnkE€HHBIE BHIYMCICHUS, 10092025 BuGmorexa [OK
NPaBHIIa OKPYIIICHIA, HPHKHHK? " T https://m.edsoo.ru/3a23ac15
OIICHKA Pe3yJbTaTa BEIYUCICHHM
10 ToxxnecTBa U TOXKICCTBEHHBIE 30.09.2025 bu6mmoreka [JOK
npeoOpazoBaHus https://m.edsoo.ru/11ac68be
bu6mmoreka [{OK
11 .10.202
¥ paBHeiite, KOpeHb ypaBHeHis 07.10.2025 1 1 i os://m edsoo.ru/S0bdf26d
HepageHnctBo, pelienue bubnmnoreka [JOK
12 07.10.2025
HEPAaBEHCTBA ! https://m.edsoo.ru/775f5d99
bu6mmoreka [{OK
13 M 14.10.2025
CTOR HHTEPBATIOB https://m.edsoo.ru/6ec7al07
14 Pemienue 1ienbIx u ;[po6Hov- 14.10.2025 bubmuoreka [JOK
palMoOHAIBHBIX YPaBHEHUI https://m.edsoo.ru/1914a389
15 Pemenune nensix u HpO6HO: 21.10.2025 bu6mmoreka [JOK
palOHAIbHBIX YPABHEHUM https://m.edsoo.ru/226eeabf
16 Pemenue mesibix u ApoOHO- 21.10.2025// bubnuorexa [JOK
PALMOHAIBHBIX HEPABEHCTB https://m.edsoo.ru/763e75¢ee
17 Pemenwe nensx u qpooHO- 11.11.2025 Bbu6mmorexa [JOK
paroHaIbHBIX HEPABEHCTB https://m.edsoo.ru/ff4564ad
18 Pemenune nensix u ApoOHO- 11.11.2025 bu6mmoreka [JOK
paloHaIbHBIX HEPABEHCTB o https://m.edsoo.ru/66446d3e
KonTtpoubHas padora o reme
bub OK
19 "MHOKecTBa pallMOHAJILHBIX U 18.11.2025 nomotexa 11

https://m.edsoo.ru/6eadc6f1



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

PaunuonanbHble ypaBHEHUS U
HepaBeHCTB'"

OyHKIHS, CIOCOOBI 3aJaHUS

bu6mmoreka [{OK
2 .B 18.11.202
0 ysumn. Bsanmno odpatiere 8 025 https://m.edsoo.ru/3{25a047
byHKITUU
r .
21 Ogacepn;gg;: Eninc?f:cﬁ; 25112025 | Promorexa LIOK
pea . o https://m.edsoo.ru/d82¢36d4
3HAYeHUH PYHKIIHH.
r .H
22 @pi?in;ib yrII{K:S:m Tys; 25112025 | Promorexa LIOK
YHRIH. 1P Y o https://m.edsoo.ru/fe7fc4db
3HAKOITOCTOSIHCTBA
bu6mmoreka [IOK
2 e & 2.12.202
3 CTHBIC H HOUCTHEIC pyHKIHH 0 025 https://m.eds00.ru/d0f0b260
o gTeneHL c uean:IM IIOKA3aTeJIEM. 12 122005 BuGmiorexa [OK
Tfl HAApTHasL QOpMa samer o https://m.edsoo.ru/c3389865
JICHCTBUTEIILHOTO YHCIa
Hcnonp30Banuve moaxoaqiien
’5 (bopMBbI 3aKCH ACHCTBUTEIBHBIX 09.12.2005 bubarorexa [JOK
YHCeN JUIs PeUICHUs TPAKTUIECKUX https://m.edsoo.ru/444c4b9c¢
3a7a4 ¥ MPEICTABICHUS TaHHBIX
CreneHHast QyHKIIHS C
HATYPAJIbHBIM H IEJIbIM bubarorexa [JOK
26 09.12.2025
nokasatenem. E€ cBolicTBa u ? https://m.eds00.1ru/54b815¢5
rpadux
7 ApI/I(l)MeTI/I‘{fCKI/II/I KOpEHb 16.12.2005 bubmuoreka [JOK
HaTypaJIbHOW CTENIEHU https://m.edsoo.ru/83105a0e
)3 CaoiicTBa apupMETHIECKOTO 16.12.2005 bubnuorexa [JOK

KOpHSI HAaTypaJIbHOM CTEIEHU

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



https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc

CaoiicTBa apuMeTnyecKkoro

bu6mmoreka [IOK

29 23.12.2025
KOPHS HaTypaJIbHON CTENIEHU https://m.edsoo.ru/eacb053c¢
30 HeticTBus ¢ aE)Hq)MeTHqGCKHMH 3.12.2025 bubnmorexa [JOK
KOPHSIMU N—O# CTENeHH https://m.edsoo.ru/8a5adas1
31 JleiicTBHS C a[;)I/I(i)MeTI/I‘IeCKI/IMI/I 30.12.2025// bu6mmoreka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/69106ae7
1 JeiicTBus ¢ a}jl/l(i)MeTI/I‘leCKI/IMI/I 30.12.2025// bubnuorexa [JOK
KOPHSIMH N—OM CTENEeHU https://m.edsoo.ru/9362fea9
13 Pemenue I:IppaI_II/IOHaJIbHBIX 13.01.2026 bubnuorexa [IOK
YpaBHECHHIA https://m.edsoo.ru/78d9b391
14 Pemenue I:IppauI/IOHaJILHLIX 13.01.2026 bubmuoreka [JOK
ypaBHEHHUIA https://m.edsoo.ru/de7ca33e
Pemenne nppanvoHanbHbIX bubnnorexa [JOK
35 20.01.2026
HEPaBEHCTB https://m.edsoo.ru/87e5e52d
36 Peenne nppanoHaIbHbBIX 20.01.2026 bubnumorexa [IOK
HEPaBEHCTB https://m.edsoo.ru/ebOcc5e3
CpoiicTBa 1 rpadK KOPHS N-0i bubmuoreka [JOK
37 CTETeHH 27.01.2026 https://m.edso00.ru/5{29b9b5
KonTposbHnas padora no reme
38 ;Afﬁ"?}fiﬁem"ﬁ S 27.01.2026 | Dromerexa LIOK
) R https://m.edsoo.ru/f13af630
HppaunuoHajibHble ypaBHEeHUSs U
HepaBeHCcTBA'
19 CuHycC, KOCUHYC ¥ TaHTE€HC 03.02.2026 bubnuorexa [JOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/5{605ed0
40 ApKcuHyC, apKKOCUHYC U 03.02.2026 bubnuorexa [IOK
apKTaHTE€HC YUCIIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
41 Tpuronomerpudeckas 10.02.2026 bubmnoreka [JOK



https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

OKPYXHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUUYECKUX (PYHKIIHIM
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/b8f5d49a

3HaKU CHHYCa, KOCUHYyca U

bub6mmorexa [IOK

42 TaHIeHca. 10.02.2026 https://m.edsoo.ru/f1f9220
43 fﬁ?ﬁﬁﬂfﬁt ﬁfﬁfﬁcﬁm u 17.02.2026 | Puomorexa HOK
y a o https://m.eds00.ru/6df195a0
TOTO K€ yTJa.
TpuroHomMeTpuYeCKre TOXKIECTBA. bubmuoreka [JOK
44 17.02.2026 https://m.eds00.ru/6b61c578
CuHyc, KOCUHYC U TaHT'€HC yTJIOB bubnnorexa [JOK
4 24.02.202
> au -a. 02.2026 https://m.edsoo.ru/6ed2b3ba
DopMyIIBI CI0KECHHUS. bubnuoreka [IOK
4 24.02.202
6 02.2026 https://m.edsoo.ru/fcdd2a2e
CuHyc, KOCUHYC W TaHT€HC bubmuorexa [JOK
47 03.03.2026
JIBOMHOTO yTJIa. https://m.edsoo.ru/b8a0ff2f
DopMyIIbl IPUBEICHHUS. bubnnorexa [JOK
48 03.03.2026 https://m.edsoo.ru/12d1413c¢
49 CyMMa ¥ pa3HOCTb CHHYCOB. 10.03.2026 bubnuorexa [IOK
CymMa U pa3HOCTh KOCHHYCOB. https://m.edsoo.ru/e248c5fc
50 0O000menue 110 Teme "OCHOBHEIE 10.03.2026 bu6mmoreka [JOK
TPUTOHOMETPHYECKUE (HOPMYJIBI" https://m.edsoo.ru/09baSb3d
K
P I 17032026 | PrOmoTesa LIOK
P P R https://m.edsoo.ru/1f4655da
popmyiibi».
YpaBHEeHHE COSX = 4. bubnuorexa [IOK
2 17.03.202
> 7.03.2026 https://m.eds00.ru/76ce9958
53 VYpaBHeHue sinx =a. 24.03.2026 bubanorexa [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958

https://m.edsoo.ru/8fa598b5

VYpaBuenue fgx =a. bubnuorexa [IOK
54 24.03.2026//
https://m.edsoo.ru/6baefel9
55 Pemenue ”prFOHOMeTqueCKHX 07.04.2026 bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/al{8d141
56 Pemenne ’prFOHOMGTpH‘ICCKHX 07.04.2026 bubnnorexa [JOK
ypaBHEHU https://m.edsoo.ru/65a0f2d0
57 Pemenue "l:pI/Il“OHOMeTpI/ILIeCKI/IX 14.04.2026 bub6nuorexa [IOK
ypaBHEHHHA https://m.edsoo.ru/0d8a770d
0606
58 "T Onﬁgziﬁ: Oniifife 14.042026 | Dromorexa LOK
P | P o https://m.edsoo.ru/cec28774
ypaBHEHUS
KonTposbHnas pabora no reme
59 DopMyJibl TPUTOHOMETPHH. 21.04.2026 bubnnorexa [JOK
Tpuronomerpuyeckue https://m.edsoo.ru/e6eec650
ypaBHeHus'
ITocnenoBaTeabHOCTH, CHOCOGfI Butmorexa LOK
60 3aJJaHus TOCJIEe10BAaTEIbHOCTEM. 21.04.2026
https://m.edsoo.ru/ae44ac4c
MOHOTOHHEBIE MTOCTIETOBATETLHOCTH
bu6nmunoreka [JOK
1 A . 28.04.202
6 pumeTIIeCKas porpecchs 8.04.2026 https://m.edsoo.ru/b46a8228
bu6mmoreka [JOK
62 r : 28.04.2026
POMPTPHHBCRAL IPOTpoctitt https://m.edsoo.ru/188bbfbe
beckoneuno yobIBarorias
63 reoMeTpuuecKasi Iporpeccus. ) 05.05.2026 bubnuorexa [JOK
CymMmma 0€CKOHEUHO yOBbIBAIOIIICH https://m.edsoo.ru/33e6629¢
reOMEeTPUUYECKOI MPOrpeccuu
64 dopMyiia CI0KHBIX TPOLIEHTOB 05.05.2026 bubnuorexa [JOK



https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
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https://m.edsoo0.ru/d3666918

65

dopmyJia CIOKHBIX POLIEHTOB

12.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/1cbf72bl1

66

Hcnonp30BaHre IpOrpeccuu s
pelleHus peanbHBIX 3a7a4
MIPUKIIATHOTO XapaKTepa

12.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/538fc437

67

Hrorosasi KoHTpO/ILHAsI padoTa
/ Beepoccuiickasi IpoBepovYHast
padora

19.05.2026

bu6mmorexa [IOK
https://m.edsoo.ru/c2627eca

68

Hcnons3oBanue nNporpeccuu s
pelicHus pCajIbHbIX 3aaa4
MIPUKIJIATHOTO XapaKTepa

19.05.2026

bu6mmoreka [{OK
https://m.edsoo0.ru/49f1b&27

69

O0001eHne, cuCcTeEMaTH3aLIM
3HAHWH 3a Kypc ayreOpbl 1 Hadal
MaTeMaThdeckoro anammsa 10
KJ1acca

26.05.2026

70

O0o00menne, cHCTEMATH3AIMS
3HAHHUH 32 KypC aiaredOpbl u
HAYaJ MaTeMaTHYeCKOro
anaau3a 10 kiaacca

26.05.2026//

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

70



https://m.edsoo.ru/d36669f8
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJILHON MPOrPaMMBbI CpeHero o01ero odpasoBanus
pe3yJibTaTa
1 Yucna u BIYUCICHUS
. OnepupoBarh MOHATUAMH: PALUOHATBHOE U JEHCTBUTEIBHOE YHCIIO,
’ OOBIKHOBEHHAS M IECSITHYHAS IPOOb, MPOIICHTHI
1o BremmonHaTe apudmeTHdyeckue  omepanuu ¢ paldOHATBHBIMH |
' JNENUCTBUTEIbHBIMU YHCIIAMU
13 BoimonusaTe  mpuOMMKEHHBIE — BBIYUCICHHUS, HWCIONB3YS  IpaBUIa
' OKPYTJICHHS, IeTIaTh IPUKUJIKY U OIICHKY pe3yJIbTaTa BHIYUCICHHUI
OnepupoBaTh MOHATHSIMU: CTEMEHb C LEJIbIM MOKa3aTeIeM, CTaHAapTHAS
14 dbopMa 3amucH AEMCTBUTEIHHOTO YKCIIa, KOPEHb HATYpadbHOW CTENEHU;
' MCIIOJIb30BaTh MOJIXOAIIYI0 (DOPMY 3aIllUCH JICUCTBUTEIBHBIX YUCEN IS
pelIeHUs MPAKTUUECKHX 3a7a4 U MPEeICTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSAMH: CHUHYC, KOCHHYC M TaHTE€HC MPOH3BOJILHOTO
1.5 yIJla; HWCIOJIB30BAaTh 3alHCh TPOM3BOJIBHOTO YIJIa dYepe3 oOpaTHbIC
TPUTOHOMETpHUYECKHe (PyHKINUU
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHITHAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJI0E,
2.1 palMoHaNIbHOE, HPpALMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHECHHE
57 BreimonasaTe  mpeoOpazoBaHus TPUTOHOMETPUUECKHX BBIPAKEHUU W
' peuiaTh TPUrOHOMETPUUYECKHE YPAaBHEHUS
BoinonHsATe peoOpa3oBaHus LENbIX, PAIIMOHAIBHBIX U HPPAIMOHATBHBIX
2.3 BBIDQKECHUI M peliaTh OCHOBHBIE THUIBI IIEJbIX, PAIlMOHAIBHBIX W
UpPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB
y [IpuMeHsTh ypaBHEHHUS W HEPABEHCTBA AJIs PEIICHHUS MaTeMaTHYeCKUX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peallbHOW )KU3HU
2.5 MonenupoBaTh peaqbHbIE CHUTyallMd HA SI3bIKE aNreOpbl, COCTABISTH




BBIPpAXKXCHUS, YPAaBHCHHA, HCPABCHCTBA IO YCJIOBUIO 3aa4Hr, UCCIICA0OBATH

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allriapara anre6pbl

3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHSAMH: (PYHKIMS, CHOCOOBI 3afaHusl (PYyHKIHH,
3.1 o0acTh OmpeeNeHrs W MHOXECTBO 3HAueHUH (QyHKUIuHM, rpaduk
(dbyHKIMH, B3aUMHO oOpaTHbIe PYHKITUN
17 OnepupoBaTh MOHATHSMH: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIU
' (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBatek rpaduku GyHKIMHA U1 penieHns ypaBHeHUN
14 Crpouts W uuTaTh TrpaduKu JHUHEHHOW (YHKUMH, KBagpaTUIHON
' GbyHKIUY, cTeNeHHOW (QyHKLNU C LIeJIbIM [T0Ka3aTeaeM
Hcnonms3oBatek rpaduku (yHKIUH I WCCIEIOBAHUS TPOIECCOB H
35 3aBUCHMOCTEH TpU pelIeHHH 33Jay U3 APYTUX Y4YEOHBIX MPEIMETOB U
' peaIbHON  JKW3HH, BBIpaXarh (QopMyJIamMu 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana matemaTnueckoro aHaiansza
il OnepupoBaTh MOHATUSAMU: TOCIIEIOBATEIbHOCTb, apudMeTnyeckas u
‘ reOMETpUYECKasi MPOrpecCuu
OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKas
4.2 mporpeccusi, CcymMma OECKOHEYHO YyOBIBAIOIIEH TIeOMETPHYECKOU
Mporpeccuun
43 3amaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30Barh CBOMCTBA IOCIEIOBATENIBHOCTER M MPOTPECCHUU IS
' pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoO)kecTBa U JOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMH HaJl MHOXXECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar ajisi ONUCAHUA
5.2 peanbHBIX IPOLIECCOB M SBICHWUM, MPU PEIICHUH 3a4ad U3 JPYTUx
y4eOHBIX IPEMETOB
53 OnepupoBarh  MOHATUAMH:  OMNpEAENIEHHe, TEeopeMa,  CIIEJICTBUE,
' JI0Ka3aTeJIbCTBO
33 H300paxaTh Ha KOOPAMHATHOM TIUIOCKOCTH TpaduKH JTHUHEHHBIX

ypaBHeHI/Iﬁ U HUCHOJB30BATh HX MJIA PCIICHHUA CHUCTCMBL JIMHEWHBIX




YpaBHEHUH

Hcnone3oBate Tpaduku (QYHKIUNA I UCCIICOBAHHS IPOILECCOB H

>4 3aBUCHMOCTEH U3 IPyTruX y4eOHBIX AUCIUILTHH
4 Hauana MaTemMaTH4ecKOro aHaM3a
OnepupoBaTh TMOHATUSIMH: HENpepbIBHAS (YHKIUS, IPOU3BOIHAS
4.1 (GYHKIMU; HWCHOJB30BATH T'EOMETPUYECKUH U (PU3MUYECKUI CMBICI
NPOU3BOIHOMN JUTS PELICHUs 3aa4
42 Haxomute  mpow3BOAHBIE  AIIEMEHTApHBIX  (QYHKIWH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBbI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUN
Hcnonb30BaTh MPOM3BOAHYIO U  UCCIEAOBaHMS  (YHKIUM Ha
4.3 MOHOTOHHOCTH W 3KCTPEMYMBI, IPAMEHSAThH PE3yJIbTaThl UCCIEAOBAHMS K
HOCTPOCHUIO IrpahuKOB
14 Hcnonp30BaTh MPOU3BOJHYIO JUIS HAXOXKICHUS HAWITYUIIEro PEeIIeHUs B
' NPUKIIAHBIX, B TOM YHCJI€ CONMATBHO-YKOHOMHUYECKUX, 3a1adax
45 OnepupoBaTh TMOHATHAMHU: TEpPBOOOpa3HAas M HHTETpaj; MOHUMATh
' reOMeTPUYECKUil N PU3MYECKUI CMBICIT HHTErpasa
16 Haxomute mepBooOpa3Hble d3JIEMEHTApPHBIX (QYHKIMH, BBIYUCIATDH
' uHTerpain o Gopmyne Hetorona — JleiiOnuma
47 Pemate npukianHele 3a1a4d, B TOM YHUCJIE COLMATBHO-3KOHOMUYECKOTO

U QU3MUECKOTO XapaKTepa, CPeICTBAMH MAaTEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucna u BBIYUCICHUS
Panonaneneie  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JPOOH, MPOLECHTHI,
OCCKOHEYHBIC  TMepUoAuvecKue  npodu.  ApudmeTudeckue  omepamud ¢
1.1 palMOHATBHBIMU YHCIaMH, peoOpa30BaHUs YMCIOBBIX BblpaxeHui. [Ipumenenue
Opo0Oell ¥ MPOLIEHTOB JUIsl PEeIIeHUs] MPUKIAJHBIX 3aJad M3 Pa3IUYHBIX OTpaciel
3HAaHUU U PEAIbHOU KU3HU
[JeiictButenpHple  yuciaa.  PanMoHanbHBIE M MppAlUMOHAIBHBIE  4YMCIIA.
1.2 Apudmernueckre onepauuud ¢ JAEUCTBUTENbHBIMU unciaamu. [IpulnxéHHble
BBIUMCJICHMS], TPaBUJIa OKPYIJIEHNUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa BEIUNCICHUN
Crenenp ¢ mensiM nokaszareneM. CrannaptHas (Gopma 3alucH JeHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxosmmiel (popMbl 3aNHCH ACWCTBUTEIBHBIX YHCE IS
pEILIeHNs IPAKTUYECKUX 3a7a4 U MPEJCTABICHUS JaHHbBIX
14 ApudmeTndeckuii KOpeHb HaTypalbHOU cTeneHu. J[ecTBUsA ¢ apudMeTHYECKUMHU
. KOPHSIMM HaTypajibHON CTENEHU
s CuHyC, KOCHHYC U TaHIE€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxnmecTBa v TOXKAECTBEHHBIC MPEOOpa30BaHUS
27 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpUUYECKHE (POPMYJIBI
53 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
. MHTEPBAJIOB
24 Pemienue nenpix U IpoOHO-pallMOHAIEHBIX YPAaBHEHH U HEPABCHCTB
2.5 Pelenne nppauvOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
57 ITpuMmeHeHre ypaBHEHUH U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aJa4 U 3a1a4
' U3 pa3IMYHBIX 00NacTel HAyKH U pealibHOM KU3HU
3 QOyHKIUHN 1 TpapUKU




Oynaknus, crnocoObl 3amaHus ¢yHkuun. ['padux dyHkumu. B3zanmuHo oOpaTHBIE

3.1
byHKIIUN
32 Ob6nacte ompeneneHuss M MHOXECTBO 3HaueHWd QyHkuuu. Hymu QyHkmmm.
‘ [TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YUETHBIC M HEUETHBIC (PyHKIINN
13 Crenennast (yHKIUS C HATypaJbHBIM M IIENIBIM TIOKa3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpad)uK KOPHSI 71-0¥ CTETICHU
14 TpuronomeTrpuyeckass OKpY>KHOCTb, ONpPEJEICHUE TPUTOHOMETPUUECKUX (DyHKUIUN
. YHICJIOBOT'O apryMEHTa
4 Hauana maTemaTuyeckoro anamuza
il [TocrmenoBaTenbHOCTH, CHOCOOBI 3agaHUS TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATENbHOCTH
Apudmernueckass M TreoMeTpuueckas mnporpeccud. beckoHeuHo yObIBaroias
4o reomerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBArOIIEH TeOMETpHUYEeCKOn
‘ nporpeccuu. PopMyra CIOXKHBIX MPOIEHTOB. Mcmoiap30BaHne MTPOTpPEecCHH IS
pellIeHUs peabHBIX 3a7a4 MPHUKIAIHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHOKeCcTBO, OIepaluu HaJ MHOXecTBaMH. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHne TEOPEeTUKO-MHOXECTBEHHOI'O armapaTra JJjsi ONKMCAHHUS pPeajbHbIX
MIPOLIECCOB U SIBJICHUH, IPHU PELICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Onpenenenue, Teopema, ClIeICTBUE, JOKa3aTEIbCTBO




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpoBepPsSIeMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEr0 00111ero
TpeOoBaHus o0pa3oBaHust

Brnanenue meronamMm A0Ka3aTenbCTB, AJITOPUTMAMM PEIICHUS 3a7ad;
yMeHue (GopMysnMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNE,
aKCHOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITUPOBAThH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
MIPOBOJIUTh  JIOKA3aTEJIbHbIE PACCYKIEHUA NpPHU PEIICHUH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYXKICHUN;  YMEHHE
ONEpPUPOBATH NOHATHUSAMHU: MHOXKECTBO, IMOJMHOYKECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
amnmnapar JJI1 ONUCAHMS PEAJIbHBIX IIPOLECCOB U SIBJICHUI U IIPU PELICHUH
3aJa4, B TOM 4YHCIE W3 JPYruX Y4eOHBIX MpPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl Pa3InYHBIMH

croco0aMu; UCTIOIB30BaTh rpad)bl PH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSIMH: HATYPAIBHOE YHCIIO, LEI0E YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTelleM, KOPEHb HATypaJbHOWU CTENEHU, CTEIIEHb
C  palMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4UHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOIO YHCJA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypallbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIIMI JeTuTenh U HauMEHbIIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO €
pa3IMYHBIMM  NO3UIMOHHBIMM  CHUCTEMAMM  CUHCJICHMS;  yMEHHE
BBITMIOJHATH BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHHH CO
CTENeHsAMHU M JorapudmMamu, NnpeodpazoBaHus IPOOHO-pAllMOHATIBHBIX

BBIPDA)KCHUI; YMEHHE ONEPHUPOBATh INOHATUSAMHU: IOCIIEIOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuuecKast Iporpeccus,
OeckOHeUyHO yObIBaroIlass TeoOMETpUYecKass IMpPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3almucH  KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUYecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSAMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; yMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMNOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIAT TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3MIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYyHKIWH,
HAXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAYECHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATh NPOU3BOJHYIO IS HAXOXKIEHHUS HAWIY4IIero

pE€iCHuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




($U3HYEeCKUX 3a/1ayax; HAXOUTh TUIOMIAAN U 00BbEMBI GUTYP C TIOMOIIBIO
MHTErpajia; NpPUBOJAUTH MPUMEPHl MATEMATUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIHHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHast byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX MMPEIMETOB H
3a71a4 M3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHH, HEPAaBEHCTB M 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IOJIYYEHHOE PEIICHUE U
OIICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHne onepupoBath MOHATHSIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoJplllee M  HAaWMEHblIee 3HAYEHUs, pa3Mmax, JucCIepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIMIl U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSMH: CIy4allHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHash BeJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, I0KAa3aTEIbBHOTO W HOPMAaJbHOTO  PpAaCIpENEICHM;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NEPNEHIUKYISIPHOCT NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaab (GUryphl, 00BEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpaAICHUs, UX CEUYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyJIMpPOBATh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0MS, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOImaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNieue/a, MUPaMUAAbI, TPH3MBI,
ITMHIpPA, KOHYycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (puryp

12

YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJN MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3a]ad JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHrne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU NPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTH4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble 1 nenbie yucna. [Ipu3Haku 1eIUMOCTH HENTbIX YUCET

- Panmonaneuple uucina. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOILEHTHI,
. OeCKOHEUHBIEe IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHON CTENEHU

L4 Crenens ¢ nenbM nokaszateneM. CTeneHs ¢ pallioOHaIbHBIM MoKa3aTeneM. CBoMCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. [lecaTuyHble U HATypaibHbIE JOTapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BHIYUCIICHUS, PaBUIa OKPYIJICHUS, IPUKKUIKA U OIICHKA
pe3yJibTaTa BbIUMCIEHUN

1.8 [IpeobpazoBanue BeIpaKeHUA

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuueckue ypaBHEHH

24 [TokazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Ienbie n 1poOHO-palIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPABEHCTBA U CUCTEMBI € TTapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeneauTens MaTpULIbI




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkun. ['paduk ¢ynkumu. BzanmHO 00paTHBIE
. byukun. YétHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OOnacTpe ompeaeneHUs W MHOXECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM  3HAKOMOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MUHUMYMbI GyHKuuu. HauOoinblnee M HauMeHbIllee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypalbHbIM W IIeNbIM ToOka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0i CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspeiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBoHcTBa — (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaausa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOonblIero 1 HauMEHbIIEro 3HaYyeHus (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YUYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
Martemaruka: anreOpa 1 Hadana aHaln3a, reoMeTpus. Airedpa u Hadasga
ananmu3a 10 — 11 knacc : yue6. nis o61eoOpa3oBaT. opraHuzaiuii : 0a30BbIid U

yriy6. ypoBau / IIILA. AnumoB u ap./ - M. : IIpocsemienue, 2019

METOINYECKHUE MATEPHAJIBI 1JIS1 YUYUTEJIA
Marematuka: anredpa u Hayajga aHajau3a, reoMeTpus. Anredpa u Hadasa
ananuza 10 — 11 knacce : Metonuueckue pekoMeHaauu k yueonuky 11LA.

Anumosa u ap./ - M. : [Ipocsemienue, 2023

MaremaTtyrka: anreOpa 1 Hadyajia aHajau3a, TeoMeTpus. Anredpa u Hadana
ananmsa. 10 — 11 kmacc : y4e6. mist o6meo0pa3oBat. opranu3anuii : 6a30BbIN U

yriy6. ypoBuu / IIILA. Anmumosa u np./ - M. : IIpoceenienue, 2019

AnreOpa u Hauana aHanu3a. Jlunakrudeckue matepuaisl K yueOHuky LA,
AnumoBa u z1p. 10 kimacc : yueOHoe rmocoodue i 001eodpa3oBaTeIbHBIX
opranuzanuii : 6a3oBbiii U yriyonenusie ypoau /M.U. [labynun M.U.

Tkauea H.E. ®enoposa/ - M. : [IpocBemenue, 2017

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://infourok.ru/

https://urok.1sept.ru/

https://foxford.ru/

https://multiurok.ru/

https://skysmart.ru/
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