MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUICKOM ®EJEPAIIIN
Komuret no oopazoBannio Cankr-IlerepOypra

Anvunucrpaunus Kpacnoceabckoro paiiona Cankr-IlerepOypra

I'BOY COII Ne262
PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
Ha 3aceganun MO IIpencenarens N. o. nupekropa
y‘{PITCJICﬁ MaTCMaTHKHN IICaJarort4cCKoro CoOBCra
[Iporokon Ne6 IO.A. bonbiiakoBa IO.A. bonbmakoBa
oT «29» aBrycra 2025. ITpoTtokoi Ne 11 ITpuka3 Ne 580-ox
oT «29» aBrycra 2025 . or «29» aBrycra 2025 .
PABOYAS ITPOI'PAMMA
(ID 7495192)

Y4eOHOro npeamMera «AJjredépa u HayaJIa MATEMATHYECKOI0 AaHAJIU3A.
ba3oBbiil ypOBEHb)

s ooyuarommxes 10-11 kiaccos

JOKYyMeHT nognucaH

3/1EKTPOHHOUW NOANUCHIO
Ceptudpmnkatr 13 f9 a7 1b 5¢ 3d 8e 31 7a d4 fe 62 c8 4b 91 67

Bnageneu: KOnua AnekcangpoBHa bonbluakosa

OencteuteneH: ¢ 01.02.2025 no 05.11.2025

Cankr- I[letepOypr
2025-2026 y4eOHbIi roa



MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hadajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SBIAETCS OAHUM M3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapUIeH KOJIbL, TOCKOJbKY, C OJHOW CTOPOHBI,
OH 00€ecCleynBaeT MHCTPYMEHTAJIbHYI 0a3y il M3yYEeHHs] BCEX €CTECTBEHHO-
HAY4YHBIX KYpPCOB, & C JPYroil CTOpOHBI, (GOPMHUPYET JIOTUYECKOE U abCTpaKTHOE
MBIIIJIEHWE YYalluXci Ha YpOBHE, HEOOXOJAMMOM IS OCBOCHHS KYypCOB
uH(pOpMaTHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax jaHHOTrO Kypca
ydalrecss OBJIAJACBAIOT YHHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HAayKH, KOTOpas
(bopMynupyeT CBOM JOCTHKEHHUS B MAaTEMAaTUYECKOU popme.

Kypc anrebpbl u Hayan MaTeMaTHYECKOTO aHaIM3a 3aKjIabIBAET OCHOBY JUIS
YCHEIIHOTO OBJAJICHUS 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TMOHUMAaHUS
OCHOBHBIX TEHJICHIHMA SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHPOBATbCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BaTh MX B IIOBCEIHEBHOM XKU3HU. B TOXXE Bpems OBIaJcHUE
a0CTpaKTHBIMM W JIOTUYECKHM CTPOTMMH MaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BMBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTuI0, GOpMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae n3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
MOJIyYalOT HOBBIM ONBIT PEMICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEN PEANbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTEMaTUYECKUMH OTKPBITHSIMU U UX aBTOPaMH.

Kypc obGnamaer 3HauMTENbHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4yeOHbId maTepual, CIoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAay4YHOT'O MHPOBO33PEHMs, TaK M 4epe3 cheuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyrorien CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTH, MIPOJOJIKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe MeToIMKM 00ydeHus areOpe 1 HavajlaM MaTeMaTHYeCKOro aHalin3a
JICKUT ACATETbHOCTHBINA MPUHIIUN OOYyUYEHUSI.

CrtpykTypa Kypca «Anredpa u Hayajla MaTeMaTHYECKOTO aHAJIN3a BKITIOYAET
CIEAYIOUIME COAEPKATEIBHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«DyHKMK U TpaduKny», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana MmaTeMaTu4eckoro
aHaM3a», «MHOXKECTBA U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METONYECKUE
JUHUAUA U3Y4alOTCsl Ha MPOTSKEHUM ABYX JET OOydeHHs B CTaplled IIKOJeE,
€CTECTBEHHO JIOMOJHASA APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMUA TEMaMHU U
paznenamu. JlaHHBIA KypC SBISIETCSI MHTETPATUBHBIM, MOCKOJIbBKY OOBEIUHSIET B
cebe couepKaHME HECKOJbKMX MAaTeMAaTHMYeCKUX JUCLUMIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKAN aHAIU3, TeOpusd MHOKeCTB U Ap. [lo mepe Toro
KaK ydJaiuecs OBJaJeBalOT BCE 0oJiee MUPOKUM MATEMATHUECKUM ammapaToM, y
HUX TIOCIIEIOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJIENIb PEAJIbHOW CUTYAllMH, IPUMEHATHh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadajla MaTeMaTHYECKOTO aHalu3a», HJs peleHus
CaMOCTOSITENIbHO  CHOPMYIHPOBAaHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM
VHTEPIPETUPOBATH NIOJTYUYECHHBIN PE3YJIbTAT.

ConepxaTenbHO-METOANYECKAsT TUHUA «YHHca U BBIYMCICHHUS 3aBEPIIACT
dbopMupoBaHHE HABBIKOB MCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBLHBIX HABBIKOB, BKIIIOYAIONIMX B CeOs
UCIIOJIb30BAHUE PA3IIMYHBIX (OpPM 3alUCH JICUCTBUTEIILHOTO YHCIA, YMEHHUE
palMOHAIIBHO BBINOJIHATE JIEUCTBUSA C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesyabrar. OOydaromyecsl MOJy4arOT HaBBIKM MPUOTUKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JIEUCTBUI C YKCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (opme,
VICTIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCJIOBBIX BBIPAXKECHUM.

JIvaus «YpaBHEHHS W HEPABEHCTBA» PEAIU3YETCA HA IPOTSIKEHUU BCErO
oOydyeHHs B CTapiied IIKOJIe, MOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
Pa3IMYHBIMUA METOJIAMU PELICHUS LEbIX, PAlUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BAaHUN
GYHKIIUH ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU NPUKIATHBIX 3a/Jad M 3aJad Ha
HAaXOXXJICHUE HauOOJbIIMX M HaUMEHbIIUX 3HadeHu GyHkuuu. JlanHas
colepKaTelbHas JMHUS BKJIIOYaeT B ceOs Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATDh pacy€Thl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUs IEIbIX, PAMOHATIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAKEHUU,



colepKalux CTeneHu U Jorapudmel. brarogaps uzydeHuro anreOpandeckoro
MaTepHalia IPOUCXOIUT lajdbHEeHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIUICHUST y4aluxcsi, (HOPMUPYIOTCSI HABBIKM JEAYKTHUBHBIX PACCYXICHUIH,
paboThl ¢ CHUMBOJIBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AnreOpa mpemnaraeT 3QpdpeKTuBHbIC
WHCTPYMEHTBl Ui PEHIEHUS MPAaKTHYECKUX M €CTECTBEHHO-HAy4YHBIX 3a/aad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpahukw» TECHO
MEPEILIETAETCS C APYTUMU JIMHUSAMU Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 3a]1a€T
IIOCJIEIOBATENBHOCTD U3YUYEHUs MaTepruaiia. M3yueHne cTeneHHou, mokas3aTeabHOM,
Jorapu(MUYECKOH U TPUTOHOMETPUYECKUX (YHKIIMM, UX CBOMCTB U TpaduKOB,
UCIIOJIb30BaHUEe (PYHKIMM ISl peIIeHus 3aa4d U3 APYTrux y4eOHBIX MPEIMETOB U
pEAIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTUYECKMM AaHAJIU30M, TaK U C
perieHrneM ypaBHEHHU W HepaBeHCTB. [Ipu sToM OonbIIOe BHUMAHHUE YACISACTCS
dbopMHUpOBaHUIO YMEHUS BhIpaKaTh (OpMyIaMU 3aBUCUMOCTH MEXKIY pPa3IMuYHbIMU
BEJIMYMHAMH, HCCJIEA0BATh TOJNyYCHHbIE (YHKIUU, CTPOUTh HUX TpaQUKU.
Marepuan 3Toil coiepKaTeIbHOM JUHUYN HALICTICH HA PA3BUTUE YMEHUIN U HABBIKOB,
TIO3BOJISIONTUX BBIPAXKaTh 3aBUCUMOCTH MEKIy BETMYMHAMU B pa3IndHON (hopme:
aHAIUTHYECKOM, Tpaduueckoil W cioBecHOW. Ero wu3ydeHuwe crocoOCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0O0OIIEHUI0 W
KOHKPETHU3ALMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHUs «Hadama mMareMaTHdyecKoro aHaiau3ay IO3BOJSET
CYLIECTBEHHO PACIIMPUTHh KPYT KaK MATEMATUYECKUX, TAK W NPUKIAJHBIX 3a1ad4,
JIOCTYITHBIX O0YYaloIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpOUTH rpaduku GyHKIUN, ONIPENETATh UX HAUOOJIbIIINE U HAUMEHBIIINE 3HAYCHUS,
BBIYUCIIATh IUIOMAAU GUTYp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas coaepiKareinbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MATEMAaTHYECKUX MOJEJIe pealbHbIX CUTyalHi, HaxXx0XKIACHUs
HAWJIy4IlIer0 PEUIEHUs B MPUKIAAHBIX, B TOM UYHCIIE€ COLMAIbHO-3KOHOMUYECKHX,
3a7layax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOr0 aHajiu3a CIOCOOCTBYET
Pa3BUTUIO AOCTPAKTHOTO, (POPMAIBHO-TOTHUYECKOTO U KPEAaTUBHOT'O MBIILJICHHUS,
(dbopMHUPOBAHNIO YMEHUN PACTIO3HABATH NIPOSBIICHUS 3aKOHOB MAaTEMaTHKU B HAyKe,
TeXHUKEe W ucKyccTBe. OOywaromuecs y3HAIOT O BBIJAIONIUXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MAaTEMAaTUKU KaK HayKH, U UX aBTOPaX.

CopnepxaTenpbHO-MeTOANYECKAs JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  AJIEMEHTaM  TEOPUM  MHOXKECTB. T€OpETUKO-MHOXKECTBECHHbBIE
MIPEJICTABJICHNS] TPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMAaTUKU W NPEIIararoT
HamOoJiee YHUBEPCAIBbHBIN A3BIK, OOBEAMHSIONINNA BCE pa3/ieNibl MAaTeMaTHKU U €€
NPUJIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTHUYECKUE NUCLIUIUIMHBI B €IMHOE



nenoe. IloaroMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIH $3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJIb30BaTh €ro s
BBIPAYKEHUSI CBOMX MBICIIEH.

B kypce «Anre6pa u Hayasa MaTEeMaTHMYECKOTO aHAIMW3a» MPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOCHUS MOJIENEH peanbHbIX CUTyalUil, HCCIEA0BaHUS
ATUX MOJEJEH C IMOMOUIbIO ammapaTta aiaredpbl U MaTeMAaTUYECKOro aHaiu3a U
MHTEPHIPETALNU OJYYEHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIH U3
pa3zieoB IPOrpaMMBbl, MOCKOJIBKY BECh Marepuaji Kypca IIHPOKO HCHOJIb3YETCs
JUISl pelIeHus] MPUKIAAHbIX 3a1ad. [Ipyu penieHun peanbHbIX NMPAKTHYECKUX 3a4ad
ydauiecs pa3BUBalOT HaOIIOAATEIbHOCTh, YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HCIONb30BAaTh AHAJIOTUIO, 0000IIAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS IMPHUKIIATIHBIX
3aJlay OpraHu3yeTcs B MPOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueGHOM 1m1aHe Ha M3yuyeHue Kypca anreOpbl M Hayal MaTeMaTHYeCKOT0 aHaIu3a
Ha 0a30BOM ypoBHEe oTBoauTcA 3 yaca B Henemto B 10 kiacce , Bcero 102 yaca B
ron. (M3 wactu, dopmupyemMoil ydacTHUKaMu 0Opa30BaTEILHOTO Ipoliecca
BblleJieH | Yac Ha u3yuyeHHe mpeaMera «ajiredpa M Hayalla MaTeMaTH4eCKOro
aHaJn3ay)



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Pammmonansubie uncina. OOBIKHOBEHHBIE W ACCATUYHBIE IPOOU, MPOIEHTHI,
OCCKOHEUHbIE  TMepuoANdYecKue  npodu. ApudmeTHdyeckue  omepanud C
parMoHAIIbHBIMU YKCTIAMU, TPe0o0Opa30BaHUsI YHCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3U4YHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTENnbHBIE 4Yucha. PanuoHanbHble W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU 4YHcIaMmH. [IpubmmkEHHBIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA pPE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  mnokazatenem. CrangapTtHas  QopMa  3alucu
NeUCTBUTENBHOTO 4yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucH
JEUCTBUTENBHBIX YHCEN JJI1 PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JAHHBIX.

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

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

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHeHUE, KOPEHb ypaBHEHUA. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTon
UHTEPBAJIOB.

Pemenue nensix u poOHO-paIiMoOHaIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPABHEHUN.

[IprmeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a7ad
W 3a]1a4 U3 PA3IUYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

DYyHKIUU U TPaPUKU

Oynkuusi, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yskuuu. Bzanmbo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas QyHKIMS ¢ HATypaJIbHBIM U LIEJBIM MokasaresieMm. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 71-OU CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

HayvaJyia MmaTeMaTH4eCKOI0 aHAJIHU3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJJaHus MOCJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas ¥ reoMeTpuuecKasl mporpeccuu. beckoneuHo yObiBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccud. Dopmysia CIOXKHBIX MPOLEHTOB. VCmonab30BaHHE MPOTPECCUU A
pelIeHUs pEeAIbHBIX 3a/]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JTOTMKA

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

Ornpenenenue, Teopema, CieCTBUE, JOKa3aTEIbCTRO.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOJHKHO O0OECIeyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa30BaHus CIEAYIOIMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYyHKUMUSAMHA U HA3HAYCHUEM.

[TatproTYeCcKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

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

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33J1a4, PEIICHU, paCCY ACHHI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKUM acCIlleKTaM pa3InuHbIX BUOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U
OT/bIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHON JEATENBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnrt W PpeaTu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKOW HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYyJIBTYphl, TOHHUMAHHEM BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHUEHTAlMEl HAa MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW Uil PELICHUS 3a/1ad B
00J1aCTH OKpY>Karolleil cpepbl, INTAHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3ZMOMHBIX
MOCJICICTBUU JIJIL OKPYKAIOILIEH CPEbI.

LlerHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKd ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OCliCNBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX HPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpPYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeNCTBUS:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEMaTHICCKUX
00BEKTOB, TOHSATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeieNieHUs]  TOHITHHA, YCTAaHABIMBATh CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIN3A;



BOCIIpUHUMATh, (QOpPMYJUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVUHUYHBbIC, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTUBOpeUMss B (pakTaxX, JaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeaaraTb KpUTEPUH AJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUN (IIPSIMBIE U OT IIPOTUBHOIO), BBICTPAUBATh ApTyMEHTALMIO,
OPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL;

BbIOMpATh crnoco0 pemieHus ydyeOHOM 3agaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMPATh Hauboyiee MOAXOASIIUNA C YUYETOM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBbie HCCIICOO0BATCIbCKHUC I[CﬁCTBPISII

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKAN WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro
00BEKTa, SBJIEHHUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSAMHU, IIPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3yjbTaTaM
IPOBEAEHHOIO HAOJIONEHNUS, UCCIIEJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKXKE BbBIABUIAThH
IPEATIOIOKEHUS O €70 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ nundopmariueii:

BBISIBIISITH Je(UUUTH HTHPOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha
BOITPOC Y JUUIS PELLICHHUS 3a1a4H;

BbIOWpaTh ~ WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEACTaBICHUS;

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaUUECKH;

OLICHUBATh HaJEXKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.



2)

Vuusepcanvhvie = KOMMyHUKamueHble Oelicmeusi,  0bOecneuusaom

ChOPMUPOBAHHOCMB COYUATLHBIX HABLIKOS 0DYUAIOUWUXCSL.
OO1eHue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [eJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTaT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
pOoOJIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTaBJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuMe W CXOJICTBO IMO3MIIMM; B
KOpPpEKTHOU popMe popMyIupOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS,;
MPEICTABIATh  pPE3ydbTaTbl  PEHMICHUS  3aJa4d,  JKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATH (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MTOHUMATh M UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U MHANBUIYATbHON
paboOThI TIpU pemIeHUM y4eOHBIX 3a/ad; MPUHAMATH IEh COBMECTHOM
NEeSTEeNBbHOCTH, IJIAHUPOBATh  OPraHW3allUI0 COBMECTHOM  paboThl,
pacmpenensiatb BUABl padOT, IOrOBAPUBATHCS, OOCYXIAaTh MPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00Cyk1eHHs], 0OMEH MHEHHIA,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaJa B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvruie pecynamuenule oeiicmausl, obecneuugarom hopmuposarue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanusi:

COCTABJIATH IINIaH, AJITOPUTM PCIICHHUA 3a1a4U, BLI6I/IpaTB CII0c00 peuicHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOW WH(OpMAITUH.
CaMOKOHTPOJIb:

BIaACTb  HaBBIKAMH I103HABATEIbHOU pe(i)JIGKCI/IH KaK OCO3HaHMHA
COBCpHIACMBIX )IGI‘/’ICTBI/II\/'I N MBICIIUMTCIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB;
BIaacCTh crocooamMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOICCCa U PE3yJibTaTa
peIICHUsA MaTeMaTHUYECKOM 3aJa4u,



e MPEIBUIIETHh TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSM, OOBSCHSTH
NPUYUHBI JTOCTHKEHHSI WIM HEJIOCTHKEHHUSI PE3yIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoenne ydueOHOTO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0mIero oOpa3oBaHUs JOIAKHO O0OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernuyeckue — Oomepaldd € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BbinonHATe NpuOAMKEHHBIE BBIUMCIIEHUS, UCIIONIB3Ys MpaBUila OKPYTJIEHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBarth MOHATUSAMH: CTENEHb C LEJIBIM IIOKa3aTelieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YMCIA, KOPEHb HaTypajJbHOW CTEINEHHU;
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENIBHBIX YNCEN JIJIsl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHBIX.

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

YpaBHeHUs U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHMsi TPUTOHOMETPUUYECKUX BBIPAKEHUIN W periarhb
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BrinonuaTe npeoOpa3oBaHUsl LENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIPA)KECHUH U PEIIATh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTei HAyKU U PEabHOW KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKECHUSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PYHKIMH, 001acTh
OTpeNeNeHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIMHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBath MOHATHIMH: YETHOCTh M HEYETHOCTH (DYHKIIMH, HYJTU (QYHKIIHH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pellIeHNus YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JTUHEHHON (PYHKIIMHU, KBAIPATHUYHON (PYHKIIUH,
CTETICHHOU (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBath rpaduku GyHKOUNE I HUCCIENOBAHUS MPOIECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB M peajbHOU
KU3HU, BhIpakaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpHUYecKas MPOrpeccuu.

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

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM ISl PELLICHUS
pealIbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, OIEpallUU HAJl MHOKECTBaAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIHN armapar AJIs OMMCaHUS PeaIbHbIX
IPOIIECCOB U SIBICHUM, MIPH PEIICHUN 33]a4 U3 IPYTHX yUYEOHBIX MPEAMETOB.

OnepupoBatb  NOHITHIMH: olpejiesieHue,  Teopema,  CJENCTBUE,
JI0Ka3aTeNIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB DIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontpoasusie | TIpaxTaueckue (uu¢posbIe)
n/n NMPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcbl
MHoOXecTBa palliOHAIBHBIX U
1 eMCTBUTENBHBIX uncel. PanmonansHEIC 25 1 bubnmorera [OK
a et https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkiun 1 rpapuku. CTeneHb ¢ 1HeIbIM 12 | bub6nuoreka [IOK
okas3aTejieM https://m.edsoo.ru/1568aba3
3 ApudmeTrndeckuii KOpeHb N—O# CTETICHHU. 71 1 bubmuoteka [IOK
HppanuonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmysl
4 TpUroHoMeTpuu. TpuroHomMeTpudecKue 31 2 bubmmorexa HOK
p pui.1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocmenoBaTEIbHOCTH U IIPOIPECCUH 6 bubmorexa HOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATU3ALIHS 7 | bu6mmoreka [{OK
3HAaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

MOYPO4YHOE MNJIAHNPOBAHUE

10 KUIACC
KosmuecTBo yacos D1eKTPOHHbIE
N Tema ypoka KoHTpoJbHbIe Hara uHGposbie
n/n Bcero paGoTHI lpakTnyecke | u3ydyeHusi | oOpa3oBaTeIbHBbIE
paboTbl pecypcbl
MHOXECTBO, OICpaIiy HaJl
1 MHOECTBaMH. I[I:IarpaMMLI 1 bubmmorexa LIOK
. https://m.edsoo.ru/746d5dce
Ditnepa—BenHa
MuoxecTBa. Onepanuu Haja
2 MHOX€ECTBaMHU. JluarpaMmMsl 1
Diinepa-Bena
PaunonaneHblie yncna.
OOBIKHOBEHHBIE U
3 JECSATHUYHBIE TPOOH, 1 bubmmorexa TIOK
https://m.edsoo.ru/be888093
MIPOLIEHTHI, OECKOHEUHBIC
NepUOIUYECKHE Ipodu
4 beckoneunsie nepuoanuecKue 1
npodu
5 Pemenue 3aga4 Ha IPOLIEHTHI 1 https://m.edso0.ru/be888093
ApudmeTndeckne oneparuu c
6 palMOHAIbHBIMH YUCIIAMHU, 1
peoOpa30BaHUS YUCIOBBIX
BBIpaKCHUI
Apudmerrueckue onepauuu ¢
7 p;HH(I())HaHLHBIMI/I ‘{I/ICJ'IEMI/I, 1 Bubmmorexa [IOK

peoOpa30BaHUS YUCIOBBIX

https://m.edsoo.ru/4d7f95fe



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe

BBIpaKCHUI

[IpeoOpazoBaHue YHCIOBBIX

8 . https://m.edsoo.ru/4d7f95fe
BBIpaKEHHI
[Ipumenenue npobeit n
MPOLIEHTOB JJISI PEIICHHS

9 npmcna HEBIX 34, paq nu3 bubmmorexa OK

p A a . . https://m.eds00.1ru/44dd1046
Pa3IMYHBIX OTpaciiel 3HaHUI
U peaJibHOU KU3HU
[Ipumenenue apoodeit u
MPOLICHTOB JIJISI PEIICHHS
10 HpI/IKJ'Ia HBIX 33, paq u3 bubmorexa TIOK
p A a . . https://m.eds00.1ru/d99d8c¢74
pa3IMYHBIX OTpaciiel 3HaHUI
U peallbHOU KU3HU
JleWicTBUTEIbHBIC YHCTIA.
11 PanyoHansHBIC 1 bubmorexa OK
. https://m.edsoo.ru/2f36a36f
MppalMOHAJIbHbIE YHCIia

12 ApudmeTrueckue onepanum ¢ Bbu6mmoreka [IOK
JIEHCTBUTEIIFHBIMHI YHCIaMU https://m.edsoo.ru/a97a12d9
Apudmernueckue oreparun ¢

13 pu ¢ patt https://m.edsoo.ru/a97a12d9
JICUCTBUTCIBHLIMU YHCIAMH
[TpuGmmxEéHHBIC BEIYMCIICHHUS,

14 [IpaBuja OKPYIJICHMUS, bu6nuorexa IIOK
MPUKUJIKA U OLICHKA https://m.edsoo.ru/cb723fbd
pe3yabpTaTa BEIYMCICHUM

15 ToxxmecTBa 1 TOKIESCTBEHHBIE bu6mmoreka [JOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23acl5

16 ToxkaecTBa ¥ TOXKIASCTBEHHBIC

npeoOpazoBaHms



https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15

VYpaBHeHHE, KOPEHB

bubnuoreka [JOK

17
YpaBHEHUSA https://m.edsoo.ru/11ac68be
18 Pemenue ypaBHeHuit https://m.edsoo.ru/11ac68be
19 HepageHctBo, pemienne bubnuoteka [JOK
HEPABEHCTBA https://m.edsoo.ru/50bdf26d
20 Peuienue HepaBeHCTB https://m.edsoo.ru/50bdf26d
bubnuorexa [JOK
21 Mero epBallo
TOX HHTCPBALIOB https://m.edsoo.ru/775£5d99
22 Merox nHTEpBaANIOB
Pemenue nensix u gpoOHO-
23 a I/IOHaJ'IIIjHBIX afl){eHHﬁ u Bubmmorexa IOK
pall yp https://m.edsoo.ru/6ec7al07
HEPABEHCTB
24 O0600111eHrEe TTPOIIEHHOTO
KonTponbnas pabota nmo teme
"MHOk€eCTBa PallMOHATIBHBIX U
25 EUCTBUTEIBHBIX YACEN bubmorexa [OK
A ’ https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"
OyHKIHSI, CIIOCOOBI 3aJaHUs
26 ¢ynkuuu. Bzaumuo o6patHbie Bubnmorexa LHOK
YHIHHH. P https://m.edsoo.ru/226eeabf
byHKIIUN
27 B3anmuo oOpaTHbIe QyHKITUN https://m.edsoo.ru/226eeabf
I'padux pynkumu. O6macTb
OTIpeJIeTICHUSI U MHOYKECTBO
28 3HaueHul QpyHkuuu. Hymnu bubmmorexa LIOK
YHIHIH. T https://m.edsoo.ru/763e75ee
¢ynkuu. [IpomexyTku
3HAKOIOCTOSIHCTBA
29 OO6nacTp ornpeneneHus u



https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
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/226eeabf
https://m.edsoo.ru/763e75ee

MHO’KECTBO 3HaUCHUN
byHKIIIH.

Buns rpadgukoB GyHKIHH.

30 [Moctpoenue rpapukos
byHKITUN
N N bubnuoreka [JOK
31 Hernpie 1 neulThIC pyHicumH https://m.edsoo.ru/ff4564ad
32 YeTHble ¥ HEUETHBIE (QYHKIIUN https://m.edsoo.ru/ff4564ad
CreneHsn ¢ LEIbIM
1 nokasareseMm. CTanaaprHas bubnuorexa [JOK
(dhopma 3amnucu https://m.edso0.ru/66446d3e
JEUCTBUTEILHOTO YUCIIA
Hcnonp3oBanue mogxonsamei
(dhopmbI 3anucu
34 NEUCTBUTENLHBIX YUCET IS bubnmorexa LHOK
https://m.edsoo.ru/6eadc6f]l
peleHus: IPaKTHYECKUX 3a1a4
Y TIPEJICTABICHUS JaHHBIX
CrenenHast GyHKIMS C
15 HaTypaJIbHBIM U LEIbIM bu6mmoreka [JOK
nokasareneM. E€ cBoiicTBa n https://m.edsoo.ru/3f25a047
rpaduk
36 CTe? crmas pymius. ce https://m.edsoo.ru/325a047
cBOiicTBa U rpaduk
37 KonrtponsHas pabora
13 Apudmerndeckuii KOpeHb bu6mmoreka [JOK
HaTypajlbHOM CTETICHU https://m.edsoo.ru/d82¢36d4
39 Apudmernueckuii KOpeHb bubmuoreka LIOK

HaTypajabHOM CTEIICHU

https://m.edsoo.ru/fe7fc4db



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db

CaoiicTBa apu(pMeTUYECKOTO

bubnuoreka [JOK

40
KOpHSI HaTypaJIbHON CTEIEHU https://m.edso0.ru/d0f0b260
A1 CaoiicTBa apuMeTHIECKOTO bu6mmoreka [JOK
KOPHS HAaTypaJbHOMN CTEIICHU https://m.edsoo.ru/c3389865
4 CaoiicTBa apupMeTUIECKOTO bubnuotexa [JOK
KOPHS HAaTypaJbHOHN CTEIICHU https://m.edsoo.ru/444c4b9¢c
JewcTBus ¢
43 apupMeTHYeCKUMHU KOPHIMHU buommorera [IOK
p . p https://m.edsoo.ru/54b815¢5
N—OW CTENEeHU
JHeicTBus ¢
44 apu(METHIECKUMH KOPHIMHU bubmorexa [TOK
p . p https://m.edsoo.ru/83105a0e
n—oi cTeneHu
JlelicTBUsA C
45 apu(METHYECKUMH KOPHAMHU Bubmmorera [IOK
p . p https://m.edsoo.ru/2ablc7bc
Nn—Ool CTeNneHn
JlewcTBus ¢
46 apupMeTHueCKUMU KOPHIMHU Bubmmorexa [IOK
p . p https://m.edsoo.ru/eacb053¢
Nn—OH CTENEeHn
JewcTBus ¢
47 apupMETHIECKUMH KOPHIMH bubmmorera [JOK
p . p https://m.edsoo.ru/8a5adas1
N—OW CTENEeHU
43 Pemenne nppannoHaibHbIX Bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/69106ae7
49 Pewrenne nppanoHaIbHbIX bu6nuorexa IIOK
ypaBHEHUU https://m.edsoo.ru/9362fea9
50 Pewrenne nppanmoHanIbHbIX bu6mmoreka [{JOK
ypaBHEHUH https://m.edsoo.ru/78d9b391
51 Pewrenne nppanmoHaIbHBIX bubmuoreka LIOK



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
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

HEPABEHCTB

https://m.edsoo.ru/de7ca33e

Pemenue HppaluOHAJIbHBIX

but6mmoreka [JOK

52
HEPABEHCTB https://m.edsoo.ru/87e5e52d
Pemenne anuoHa
53 HICHHE PPAtOHATbHENX https://m.edsoo.ru/87e5e52d
HEPABEHCTB
54 CaoiicTBa 1 rpaduK KOpHS n- bubnmnoreka [JOK
OH CTeneHn https://m.edsoo.ru/ebOccSe3
55 C? OHCTBA M rPAGUK KOPHS N- https://m.edsoo.ru/ebOccS5e3
oil creneHn
56 CaoiicTBa 1 rpa@uK KOpHS n- bu6mmoreka [JOK
Ol CTerneHn https://m.eds00.ru/5{29b9b5
57 Ypok 06001IeHus
KonTponbhas pabota no teme
"ApudmeTrnueckuii KOpeHb
58 n—(I))I7I (fTGHeHI/I ’ bubmorexa [OK
' https://m.edsoo.ru/f13af630
Uppanmonaiibuble ypaBHEHUS
U HepaBeHcTBa"
59 CuHycC, KOCHHYC U TaHT'€HC bu6nuorexa IIOK
YHCIIOBOIO apryMEHTa https://m.edsoo.ru/5f605ed0
60 CuHyc, KOCHUHYC U TaHTECHC bubnmoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/ec9f4d78
CuHyc, KOCHHYC U TaHT€HC
61 VG, ROCHEYS | Tatiel https://m.edsoo.ru/ec9f4d78
YHUCJIOBOT'O apryMeHTa
ApKCUHYC, apKKOCHHYC U
62 a I;TaHr}ech tfHCJIOBor}; Bubmmorexa [IOK
P https://m.edsoo.ru/b8f5d49a
apryMeHTa
63 ApKCHHYC, apKKOCHHYC U bu6mmoreka [JOK

APKTAHI'€HC YHUCJIOBOI'O

https://m.edsoo.ru/f1ff9220



https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
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
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220

apryMeHTa

ApKcuHyC, apKKOCUHYC U

64 APKTAHT€HC YUCIOBOTO
apryMeHTa
TpuronomeTpuueckas
OKPY>KHOCTB, OIIpEJIeICHUE
65 T II/)II}“IOHOMCT I/I‘{:CKI/IX Eubmorexa ITOK
P . p https://m.edsoo.ru/6df195a0
(yHKIIUH 9UCTIOBOTO
aprymMeHra
TpuronomeTpuueckas
OKPY>KHOCTB, OIIpEJIeICHUE
66 T II/)II}“IOHOMCT I/I‘{:CKI/IX Eubmaorexa ITOK
P . p https://m.eds0o0.ru/6b61c578
(yHKIIUH 9UCTIOBOTO
aprymMeHra
TpuronomeTpuueckas
OKPY>KHOCTB, OIIpEJICIICHUE
67 T II/)II}“IOHOMGT I/IIIEI})CKI/IX Eubmorexa ITOK
P . p https://m.eds0o0.ru/6b61c578
(yHKIIUH 9UCTIOBOTO
aprymMeHra
OCHOBHEBIE
68 TPUTOHOMETPUUECKUE bubmmorexa TIOK
p p https://m.edsoo.ru/6ed2b3ba
(bopmyIbl
OcCHOBHEIE
69 TPUTOHOMETPUUYECKHE bubmmorexa LHOK
p p https://m.edsoo.ru/fcdd2a2e
(hopMyIibI
OCHOBHEBIE
bubnuoreka [JOK
70 TPUTOHOMETPUUECKHE

hopmytbr

https://m.edsoo.ru/b8a0ff2f



https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f

OCHOBHBIE

bubmmoreka [JOK

71
TPHFOHOMETPHHACCIHE https://m.edsoo.ru/12d1413c¢
hopmytbr
OcHOBHBIC
72 TPUTOHOMETPUYECKHUE
(hopMyIbI
OcHOBHBIC
73 TPUTOHOMETPUUECKUE
(hopmyIBI
[IpeobpazoBanue
74 TPUTOHOMETPHUECKUX Bubmorexa LOK
P o P https://m.edsoo.ru/e248c5fc
BBIpKEHUI
[IpeobpazoBanue
75 TPUTOHOMETPUYECKUX Bubmiorexa [JOK
P o P https://m.edsoo.ru/09basSb3d
BBIPOKCHHM
[IpeobpazoBanue
76 TPUTOHOMETPHUECKUX Bubmmorexa HOK
P o P https://m.edsoo.ru/1f4655da
BBIPOKCHHI
[IpeobpaszoBanue
77 UTOHOMETPHUUCCKUX bubmiorexa LIOK
P o P https://m.edso00.ru/76¢e9958
BBIPKECHUIM
[Ipeo6pazoBanue
78 TPUTOHOMETPHYECKUX Bubmiorexa LIOK
P o P https://m.edsoo.ru/8fa598b5
BBIPKECHUI
79 KoHnTtponbHas pabota
Pemenue
bubnunoreka [IOK
80 TPUTOHOMETPUUYECKUX

ypaBHEHUH

https://m.edsoo.ru/6baefel19



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
https://m.edsoo.ru/6baefe19

Pemenue

bubmmoreka [JOK

81 OHOME ec
TpHron MquHq o https://m.edsoo.ru/alf8d141
ypaBHEHUH
Pemmenue
82 TPUTOHOMETPHUUYECKUX bubmuorexa LIOK
P . P https://m.edsoo.ru/65a0f2d0
ypaBHEHUH
Pemenne
83 TPUTOHOMETPUUECKUX bubmuorexa LIOK
P . P https://m.edsoo.ru/0d8a770d
ypaBHEHUH
Pemenue
84 TPUTOHOMETPHUUECKUX bubmmorexa LIOK
P . P https://m.edsoo.ru/cec28774
ypaBHEHUH
Pemmenue
85 TPUTOHOMETPUUECKUX Bubamnorexa LIOK
P . P https://m.edsoo.ru/e6eec650
ypaBHEHUH
Pemmenue
86 TPUTOHOMETPUUYECKUX
ypaBHEHUH
Pemenue
87 TPUTOHOMETPUUECKUX
ypaBHEHUN
O0001IeH e 110 TeMaM
"OCHOBHEIE
28 TPUTOHOMETPUYECKHUE bu6nuoreka LIOK
(hopMyIbL. https://m.edsoo.ru/aed4acdc
Tpuronomerpuueckue
ypaBHEeHUA"
b K
89 KontponbHas paboTa nmo Teme n6mroTexa O

https://m.edsoo.ru/b46a8228



https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228

" TpuroHomeTpudeckue
ypaBHeHus'"/Bcepoccutickas
npoBepoyHas paborta

Apudmernueckas u
reoOMeTpUIecKasi IPOTPECCHH.

90 Hcnonws3oBanue nporpeccun bubmmorexa [IOK
POrP hitps://m.eds00.n/d36669f3
JUISL pEellIeHUs peallbHbIX 3a]a4
IPUKIIATHOTO XapaKTepa
Apudmernueckas u
reoMeTpuUecKasi IpOrPECCHH.
91 Hcnonb3zoBanue mporpeccuun
JUISL pEIICHUS TPUKIIATHBIX
3amad.
BeckoneuHo yObIBarommas
reOMETpUUYECKasi MPOrPeCcCHUs.
92 C MMap6eCK0HeqHI; N bubmmorexa HOK
Y . . https://m.edsoo.ru/1cbf72bl
yObIBaIOLIEi reOMEeTpUIEeCKON
pOrpeccuu
93 ®dopmyia CI0KHBIX bubmuoreka [IOK
MPOLIEHTOB https://m.edsoo.ru/538fc437
94 dopMya CI0KHBIX bu6nuorexa IIOK
IIPOLIEHTOB https://m.edsoo.ru/c2627eca
95 dopmyia CIOKHBIX
IPOLICHTOB
O0001menne, cuCTEMaTH3aLHS
96 3HAHHI 33 KypcC anreOpsl U bubnmoreka [JOK

HaYaJl MATEMATUYECKOTO
agann3a 10 ximacca

https://m.edsoo.ru/33e6629¢



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e

O06006111eH1E, CUCTEMATU3ALIHS

97 3HAHUU 32 Kypc anreOpsl U | bubmmoreka [JOK
HayaJl MaTeMaTU4ECKOI0 https://m.edsoo.ru/49f1b827
agann3a 10 kimacca
Hrorosast KOHTpOJIbHAS
98 abota / Becepoccuiickas 1 Bubmiorexa ITOK
p P https://m.edsoo.ru/188bbf6c
MpoBepoyHas padbora
99 O06006111eHE U !
cUCTeEMAaTHU3alus 3HaHUU
100 O00011IeHe 1 ) |
cUCTEMAaTU3alis 3HAaHUH
101 O0001IeHue 1 ) |
cucTeEMAaTU3alNA 3HaHUI
102 O06o0061IEHE U ) |
cucTeEMAaTU3aIsI 3HaHUKI
OBILIEE KOJIMYECTBO YACOB
TIO0 I1
102

POI'PAMME



https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/188bbf6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KIIACC

Kog
npoBepseMoro
pesynbTarta

MNpoBepsieMble NpeaMeTHbIE Pe3y/ibTaTbl OCBOEHWUSI OCHOBHOM 06pa3oBaTe/ibHOM
nporpaMmsbl cpeHero obluero o6pasoBaHms

Yucina 1 BEIYMCIIEHUS

1.1

OnepupoBaTh MOHATHSIMH: PALHMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO,

OOBLIKHOBEHHAs U ACCATHYHAsA ,Z[p06b, IMPOUCHTLI

1.2

BoimonusaTe  apudmMernyeckue omepalud € palMOHANBHBIMU U

,Z[GI>'ICTBI/IT€JIBHBIMH qucjiaMu

1.3

BoimmonHATe  npuONMKEHHBIE — BBIYMCICHUS,  MCIONB3Ys  MpaBMIIa

OKpYTJICHUS, ACJIaTh IPUKUAKY U OLICHKY PE3yJibTaTa BEIUMCIIEHUH

1.4

OHCpHpOBaTL MOHATHUAMU: CTCIICHDb C LCJIBIM IOKAa3aTCJICM, CTaHAAPTHAA
(bopMa 3allucu I[eI\/'ICTBI/ITeJ'ILHOFO qucia, KOpCHb HaTypaJleoﬁ CTCIICHU,
HCIIOJIB30BATH IMOAXOJAIITYIO (bOpMy 3aIlluCcu JIGﬁCTBPITGJ'H:HBIX qUCCI AJA

peuicHUs NPAKTUYCCKUX 3a1a4d U NPCACTABJICHUA TaHHBIX

1.5

OHCpI/IpOBaTB MNOHATHUAMU: CHHYC, KOCMHYC H TAaHTCHC IIPOU3BOJIBHOTO
yria; HCIOJb30BaTh 3allMCbhb IIPOU3BOJIBHOI'O Yrjia 4Yepe3 O6paTHI)I€

TPUTOHOMETpHUYECKHe (PyHKIUU

Y];)aBHCHI/IH 1 HCPpAaBCHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, 1IENIOE,
palMoHaNIbHOE, UPpALMOHATIEHOE ypaBHEHUE, HEPABEHCTBO,

TPUTOHOMETPHUECKOE YpaBHEHUE

2.2

BoinonHsATe MpeoOdpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U pelIaTh

TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BrInonHsTh HpeO6pa3OBaHI/I$I LEJIbIX, palUOHAJIBHBIX U UPPALIMOHAJIBHBIX
BI)Ipa)I(eHI/IfI U peliaTb OCHOBHBLIC THUIIBI MLCJIBIX, PAUOHAJIBHBIX H

UppalMoHaIbHBIX YPaBHEHUH U HEPAaBECHCTB

24

HpI/IMeHHTL YpPaBHCHUA U HEPABCHCTBA JISI PCHICHUSA MATCMATUYCCKUX

3aJ1a4 U 33]1a4 U3 pa3IudHbIX 00JacTeil HayKu U peanbHOM KU3HU




2.5

MopenupoBaTh peajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAYKCHMS, YPABHEHHUsI, HEPABEHCTBA 110 YCIOBUIO 33/1a4d, UCCIIEI0BATh

IMOCTPOCHHBLIC MOACIIN C UCITIOJIB30BAHUCM allriapara anre6pr,1

OyHKIMH U TpaPuKH

3.1

OmnepupoBath MOHATUAMU: (DYHKIIHS, CIIOCOOBI 331aHus (YyHKIIMU, 001aCTh
OTIPEIETICHNUs] W MHOXECTBO 3HaueHWH (QyHKIMH, Tpapuk (YHKIUH,

B3aUMHO 0OpaTHbIe (QYHKIIMU

3.2

OnepupoBaTh TOHATUSAMH: YETHOCTb M HEYETHOCTh (YHKIMH, HYIH

(GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

33

Hcnonw3oBath rpaduku GyHKIUN TSI pelICHUsT ypaBHEHUH

34

Crpouts u uwurtaTh TpaduKku JIUHEHHONW (GYHKIUH, KBaJApaTUYHON

(byHKIMH, CTENeHHON (PYHKIMHM C IIeTbIM MOKa3aTeneM

3.5

Hcnonb3oBate rpaduku (GYHKIMH U8 MCCIIEAOBAaHUS IPOLIECCOB MU
3aBHCUMOCTEH TpU PEUICHWH 3a/a4 M3 JAPYTHX YYeOHBIX MPEIMETOB U
peambHOM  JKU3HHM, BbIpaXaTb (GOpMyJaMH 3aBUCUMOCTH  MEXITY

BEIn4YnHaMu

Hauana maTemaTnyeckoro aHainsa

4.1

OHCpHpOBaTB HNOHATUAMHU: TI0CIACIOBATCIIBHOCTD, apI/I(bMeTI/I‘-IeCKaSI u

reoMeTpuyecKas Mporpeccun

4.2

OnepupoBarh TOHATHSIMH: OECKOHEUHO YOBIBaIOIIas T€OMETpPHUYECKas
mporpeccusi, CcyMMa OECKOHEYHO  yOBIBAIOIIEH  TIeOMEeTpUYEeCcKOn

poTpeccun

4.3

3agaBaTh MOCIIEIOBATEIFHOCTH PA3IMYHBIMHU CIIOCOOAMU

44

Hcnonb30oBarh CBOMCTBA TMOCJIEAOBATEIBHOCTEM M MPOrPECCUU IS

peuICeHUs PCaJIbHBIX 3aAa4 IIPHUKIIAIHOTO XapaKTepa

MHoXeCcTBa U JIOTUKA

5.1

OHepI/IpOBaTB IMOHATHUAMU: MHOXKCCTBO, OII€pallMi HaJl MHOXCCTBaMU

52

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisl  ONHCAaHUs
peanbHBIX POLIECCOB U SBJICHUHN, IPU PEIICHUH 3a/1a4 U3 APYTHX YUeOHBIX

MpeIMETOB

53

OnepupoBaTb  NOHATHUAMU:  OINpEAENIEeHHEe, Teopema,  CIEJCTBUE,

A0Ka3aTCJIbCTBO




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
Pammonanbhele  uncna. OOBIKHOBEHHblE U JECATUYHbIE ApOOM, MPOLECHTHI,
OECKOHEUHBIE  TepUOJUUECKHe  Jpodu.  ApudMeTHUecKue omnepanuu ¢
1.1 palMoHaIbHBIMU YHCIIAMH, TPe0Opa30BaHUs YMCIOBBIX BelpakeHU. [Ipumenenue
npobeil U MPOLEHTOB Ul pelIeHMs MPUKIAAHBIX 3a7ad U3 pa3IM4HbIX OTpaciei
3HAHUW U pEeAIbHOW JKU3HU
JeiictButenpHple  4uciaa.  PanMoHanbHBIE M MPpPAlMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omepanuu C JACHCTBUTENBHBIMH 4HchHamu. [IpubmmxEHHBIC
BBIYMCIICHUS, IPAaBUIJIA OKPYIJICHHUS, IPUKHUIKA U OLICHKA Pe3yJIbTaTa BEIYACICHUN
Crenenp ¢ nensiM nokasareneM. CranaapTHas ¢opma 3alucH AEHCTBUTEIbHOIO
1.3 yrcna. Vcrnonp3oBaHue NOAXOAAIEH GOPMBI 3aMUCH JCHCTBUTENBHBIX YHCEN IS
pEIICHNs TPAKTUYECKUX 3a7a4 U IPEICTABJICHUS JaHHbBIX
L4 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. [leiicTBus ¢ apudpMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
s CuHyC, KOCHMHYC M TaHI€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUsI 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE TPe0Opa30BaHuUs
> [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYJIbI
)3 VYpaBHeHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. Merton
' HUHTEPBAJIOB
24 Perienue nenbix U IpoOHO-pAIMOHANIBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenue nppanroHalbHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 Peuienne TpuroHoMeTprUUECKUX YpaBHEHUM
57 [IpumeHeHNe ypaBHEHUN M HEPAaBEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3aJad U

3a7a4 U3 pa3IMUHBIX 00JacTel HAYKU U pealbHOU KU3HU




3 OyHKIMU U TpaduKu
31 Oynkius, cnocods! 3ananus Gynkmun. ['paduk QyHxmum. B3ammbao oOpaTHBIE
' byHKIIUN
32 Ob6nacte ompeaeneHUs M MHOXECTBO 3HaueHWM QyHkuuu. Hynu dyHKumm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
13 CrenenHas (yHKUMS C HAaTypaJbHBIM W IIeNBIM TOKa3areneM. E€ cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
14 TpuronomeTrpuyeckasi OKpy>KHOCTb, OIIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKITHIMA
' YHCIIOBOIO apryMeHTa
4 Hayana maTemaTnueckoro aHaausa
il [TocnenoBarenbHOCTH, CIOCOOBI 3a/aHUs MoOcienoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCJIEZI0BATEIbHOCTH
Apudmernueckass W TeoMeTpHuUecKas Mporpeccud. beckoHeyHO yObIBaromas
42 reoMerpuueckas mnporpeccus. Cymma 6€CKOHEYHO yObIBaIOIIeH reOMeTpHUECKOM
' nporpeccun. @opMyiia CIOXKHBIX IpOLEHTOB. Mcrnons3oBaHue mnporpeccuu s
pelIeHus peasIbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKa
MHo)kecTBO, oOIepauMy Haja MHOXecTBaMu. Jlmarpammel Oinepa — Benna.
5.1 [IpumeHeHNEe TEOPETHKO-MHOKECTBEHHOI'O ammapara JJis ONUCAaHUS pPealbHbIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
52 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEIHCTBO




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NMPoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOrPaMMbl CPeIHEro
0o011ero oopa3oBaHus

Brnamenue meromaMu OKa3aTeibCTB, aJrOPUTMAMHU PEIICHHS 3ajad;
yMeH#He (HOpMyIHpOBaTH M ONEPUPOBATH MOHATHUSIMH: OTPEICIICHUE,
aKCMoMa, TeopeMa, CIICJICTBUE, CBOWCTBO, MPH3HAK, JTOKA3aTEIbCTBO,
paBHOCHIBHBIE  (DOPMYITHPOBKY; OPUMEHATh  WX;  YMEHHUE
dbopMyaHpoBaTh 00paTHOE W TPOTUBOIMOJIOKHOE YTBEPXKICHHUE,
MPUBOJIUTL TMPUMEPHl W KOHTPIPHUMEPBI, HKCIOJIH30BATh METO/I
MaTeMaTUYeCKON MHIYKIIMU; TPOBOIUTH JIOKA3aTeIIbHBIC PACCyKICHHUS
NpU  pPEIICHWH 3a/ad, OICHUBATh JIOTUYECKYIO0 MPaBUIBHOCTh
paccyXIeHHI; yYMEHHE OIEepPHpPOBATh TOHATHSIMH: MHOXECTBO,
MMOJIMHO’KECTBO, OTEpAIlUU HAJ MHOXKECTBAMH; YMEHHE HCIOIb30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapaT JUlsl ONHCAHUS  PealbHBIX
MIPOLIECCOB U SIBJICHUM W TPU PEUICHUH 33]1a4, B TOM YHCJIE U3 JPYTHX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MMOHITUAMU: Tpad), CBAZHBIN
rpad, nmepeBo, MK, Trpad Ha IJIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHCHIBATh Tpadbl Pa3TMIHBIMU CITIOCOOAMM; UCTIONB30BaTh Tpadbl IPH

pelIieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YHUCIIO, LEJIOE YUCIIO,
CTEIIEHb C LEJIBIM [TOKA3aTeIeM, KOPEHb HaTypaabHOU CTEIIEHH, CTCIICHb
C PpalMOHAIBHBIM  IIOKAa3aTelleM, CTENeHb C JACHUCTBUTEIbHBIM
nokaszareneM, JorapuMm 4yuciaa, CHHYC, KOCHHYC M TaHIE€HC
IIPOU3BOJILHOIO YMCJIA, OCTATOK I10 MOAYJIO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHUE HCIIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl 1eIUTeNh U HauMEHbIee
of1iee kpaTHOe, aropuT™ EBKIIMAa mpu peneHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UIUOHHBIMH CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUEHUI U IpeoOpa30BaHUs BBIPAKEHHUN CO

CTENEeHsIMH U JiorapudmMamu, npeodpazoBaHus APOOHO-pAIIMOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSMU: MOCIEA0BATEIbHOCTD,
apupmeTHyeckass ~ Oporpeccusi,  IeOMeTpHuYecKas  Iporpeccus,
OeCKOHEYHO yObIBalollasi TIeOMEeTpUYecKas IpOrpeccusi; yMeHHe
3a1aBaTh  IIOCJIEJOBATEJBHOCTH, B TOM UHUCIE€ C IIOMOIIbIO
PEKYppEHTHBIX  (GOpMyJ;  yMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
KOMIUIEKCHOE YHCIIO, CONPSLKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCe
(reomeTpuyeckas, TpUTOHOMETpUYecKas W ainreOpandeckas); yMeTh
MIPOU3BOJUTH apu(MeTHdecKue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIaMU;
NPUBOJUTL  NPUMEPHI  MCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenenuTenb

MaTpullbl, FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUSAMHU: pallMOHAIbHBIC, UPPALIMOHAJIbHBIE,
MI0Ka3aTeIbHbIE, CTETIEHHbIE, Jorapu(pMHUUECKHUE, TPUTOHOMETPUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATh
MOHSTHUSIMU: TOXKJIECTBO, TOXK/IECTBEHHOE NTPeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHHH U HEPABEHCTB, PAaBHOCHJIBHOCTH
YPAaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIapaMETPOM; NPUMEHSITh
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHHUS] MaTEMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMIHbIX 00JIaCTe HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIHS, YETHOCTh (DYHKIHH,
MEPUOTUIHOCTD (DYHKIMH, OTPAaHUYCHHOCTh (D)YHKIIMH, MOHOTOHHOCTD
(byHKIMH, SKCTpeMyM (QYHKIIMK, HauOOJIbIIIee U HaUMEHbIIIee 3HAUeHUS
GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (QYHKIHNS, aCHUMITOTHI
rpadpuka (yHKIOMM, TepBas M BTOpas MPOU3BOAHASA (DYHKIHH,
TEOMETPUUYECKHUIN ¥ (U3MUECKHUI CMBICI POU3BOHOM, IIEpBOOOpa3Has,
OTIpeNIeNIEHHBI HMHTETpajll; YMEHHE HAXOAWUTh AaCUMITOTHI Tpaduka
(GYHKIMW; YMEHUE BBIYHCISATH MPOU3BOIHBIC CYMMBI, MIPOU3BEACHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHUE KacaTeIbHON
K TpaduKy QYHKIMU; YMEHHE HaXOJIUTh MMPOU3BOIHBIC dJIEMEHTAPHBIX
(GyHKUMHA; YMEHHE HCHOJb30BAaTh IMPOU3BOAHYIO Ui HCCIIEJOBAHUS
(GbyHKIMN, HAXOIUTh HAMOOIBIINE U HAUMEHBIIINE 3HAUYCHUS (yHKIIHA;,
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTEMaTUYCCKOI'O aHaIn3a; IPUMCHATD IIPOU3BOAHYTO I HAXOXKIACHUSA




HaWjIy4dIllero pPEIICHHWs B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUECKUX U (PU3NYECKHX 3a/1a4ax; HAXOAUTh IJIOLIAIU U 00bEMBI
¢buryp ¢ HOMOI1IbIO UHTETpajia; MIPUBOIUThH IPUMEPHI MATEMATUYECKOTO

MOJICIMPOBAHUS ¢ MOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTb NOHATUAMM: Tpapuk (yHKIOUM, oOpaTHas
GbyHKIMA, KOMIO3UIUS (HyHKIHNA, THHEHHAs (YHKINS, KBaJpaTHIHAS
GbyHKUMA,  pauMOHaJIbHAas  (QYHKUUS,  CTeNeHHas  (QYyHKUus,
TpUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHBIE TPUTOHOMETPUUYECKHE
GyHKIMH, MOKa3aTenbHass W Jorapupmuueckas (QyHKUUH; yMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (PYHKIHA, BBIOIHATH MpeoOpa3oBaHus
rpaduKoB (GYHKIMH, UCTIOJIB30BaTh TPaQUKH IS U3yUEHHs IPOLIECCOB
Y 3aBHCHUMOCTEH, TIPY PEIICHUH 33/1a4 U3 IPYTHX yUeOHBIX MPEIMETOB
M 3a/7a4 U3 peaJbHON JKU3HU; BBIpaXKaTh (HOpMyJaMH 3aBHCHMOCTH
MEX]ly BEJTMYMHAMU; UCTIONIb30BaTh CBOMCTBA U TpauKy GyHKIMHA y1st
peleHus ypaBHEHUH, HEpaBEHCTB U 33Ja4 ¢ TapaMeTpaMu; H300paxarb
Ha KOOPAWHATHOM INIOCKOCTH MHOXKECTBA PEIICHUM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/ladll Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOILCHTHI, JOJIH U YaCTH, HA IBUKEHHE, padOTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33]Ja4i U3 00J1aCTH YIIPaBIICHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCAMH); COCTABIATh BHIPAKEHUS, YPABHEHHUs, HEPABEHCTBA M MX
CUCTEMBI 0 YCIIOBUIO 33/1a4d, UCCIIEIOBATh MOJYYEHHOE PEUICHUE U
OLIEHUBATh MPABIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyalluu Ha SA3bIKE MATEMAaTHKH; COCTABJIATh BBIPAXKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
WCCIEeA0BaTh IOCTPOECHHBIE MOJENM C HCIOJIB30BAHMEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYyYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMH: CpelHee apudMeTHUecKoe,
MeraHa, HauOoJblllee U HaMMEHbIee 3HAaUeHUs, pa3Max, JUclepcus,
CTaHJApTHOE OTKJIOHEHHE YHWCIOBOro Habopa; yMEHHE H3BIIEKATh,
MHTEPIPETUPOBATh WH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMLax, Ha
nIuarpaMmmax, rpadukax, OTpakarollyto CBOMCTBA peaslbHBIX IPOLIECCOB
U SBJIEHUH; NPEICTaBIATh HHPOPMAIMIO C MOMOUIbIO TabmuI u
auarpamm; HCCIEA0BaTh CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C
MPUMEHEHUEM TIpadUUYecKuX METOJ0B U D3JIEKTPOHHBIX CPEICTB;

rpa(bnqecxn uccjacaoBaTb COBMECCTHBIC HaGHIOIleHI/IH C IIOMOIIBIO




JarpaMM pacCEeUBaHUs U JIMHEWHOW PErpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4YalHOE
COOBITHE, BEPOSTHOCTb CIIy4allHOrO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSTHOCTh C HCIIOJNIB30BaHUEM TPaPHUECKUX METOJIOB; MPUMEHSTH
(GopMyJIBl CIOXKEHHUS M YMHOKEHHsI BEPOSTHOCTEH, (popMyily MOTHON
BEepOSTHOCTH, opMyiry bepHymim, KkKoMOMHATOpHBIE (aKTHI U
(GopMyJbl; OLIEHHBAaTh BEPOSATHOCTH pEAlbHBIX COOBITUH; yMEHHe
ONEpUpPOBATh IOHATHAMM: CiydaliHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUIAHNE, JUCIIEPCUS U CTAHIaPTHOE
OTKJIOHEHHE CIlyJyailHOH BeNMYMHBI, (YHKIHUW paclpelesieHuss |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTeJbHOTO M  HOPMAJIBHOTO
pacupenesieHnid; YMEHHME HCIIOIb30BAaTh  CBOWCTBA  M3YYECHHBIX
pacnpeneNeHnui Ulsl peIeHus 3a/1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH
OOJNIBIIIMX YHWCENl, METOJbl BHIOOPOUYHBIX HCCIICOBAHUI;, yMEHHE
IPUBOANUTH TPUMEPHI MPOSBICHHUA 3aKoHAa OOJIBIIMX YHCENl B
NPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OIEpPHUpPOBATh
MOHATUSMM: COYETAaHHE, IEPECTAaHOBKA, YHCIO COYETAHMM, YHUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXKIeHHs Ul peIleHUs 3a1ay; OLEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHIA; COCTABISTH BEPOSTHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJa, IUIOCKMHA Yrod,
JNBYT'PAaHHBIA yroJ, TPEXTPAHHBIA YIrOJ, CKPEIIMBAKOLIUECS MpPSMBIE,
MapaieTbHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX U MIOCKOCTEH, yrod
MEXIy MPSMBIMHU, YTOJI MEXAY MPSMOM M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
MpU pEelICHUH 3a/ad M3y4eHHbIEe (PAKThl U TEOPEMBI IJIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIEro MUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIU C IOMOLIbI0 I'€OMETPUUYECKUX MOHATUH U

BCJIIMYMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTHYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYPBL, 00BEM GUTYDBI,
MHOT'OTpaHHUK, IPaBUJIbHBII MHOTOI'PAaHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapaienenurnes, NpusMa, nupamunaa, ¢urypa M MOBEPXHOCTh

BpallleH!sl, LWIMHAP, KOHYC, map, cdepa, miomanb chepsl, miIomaib




MOBEPXHOCTH NMHUPAMUbI, IPU3MBI, KOHYycCa, IIMINHApPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO Napajulelenunesia, TMpaMubl, IpU3Mbl, UIUHAPA,
KOHYca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUSI KOHYCa U LUIUHAPA,
NapajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHHE I1apa, IIJIOCKOCTD,
Kacamomascs cdeppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHHUE
MHOTOI'paHHHKA, 1300paXkaTb MHOTOTPAHHUKH, (DUTYPBI U TIOBEPXHOCTH
BpAllleHUs, UX CEUYEHHUs, B TOM UHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHME MPUMEHSTh CBONCTBA TI'E€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OMNpEIENIEHUsT U3ydaeMbIX (uryp,
BBIIBUTATh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIE€OMETPHUYECKHX
¢uryp, 0oOOCHOBBIBaTH WJIM OIPOBEpPrarb HX; YMEHHUE MPOBOIUTH
kinaccuukanuoo (GUryp 1HO pa3iaMyHBIM [IPU3HAKAM, BBIIOIHSTH

HCO6XOI{I/IMBIC JOMOJHHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue omepupoBaTh MOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
TapajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHUe IMOA00Ws, MOAOO0HBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJJOOHBIE (PUTYPBI, B TOM YHCIIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; HCIIOIH30BaTh T€OMETPHUECKUE OTHOIICHUS
NP PEIICHUH 3a/1a4, HaXOJUTh I'€OMETPUYCCKHE BEIUYMHBI (JTMHA,
yTOJI, IJIOMmAaAb, O0BEM) MPU PEIICHUU 33ad M3 JIPYTHX YIeOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HHU; YMEHUE BBIYUCIIATH T€OMETPUICCKHE
BEITMYMHBI (JUTMHA, YTOJ, IJIOMAdb, 00OBEM, TUIOMIAb MOBEPXHOCTH),
UCTIONB3Yysl M3YYeHHBbIC (OPMYIBI U METOIbI, B TOM YHCJE: IUIOIIAIb
MMOBEPXHOCTU MHPAMHUJIBI, IPU3MBI, KOHYCa, IMIMHPA, TUIOIMAIbs Chephl;
00BEM KyOa, IPSMOYTOJIBHOTO MapauIeseurea, THPaAMUIB, TPU3MBI,
WIMHApPA, KOHyCa, IIapa; YMEHHE HAaXOIWTh OTHOIICHHE OO0BEMOB

MoI00HBIX puUryp

YMenue omnepupoBaTh  MOHATUSAMHU:  MPSIMOYTOJbHAasE — cHCTEMa
KOOpJUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa

BEKTOPOB, MMPOU3BEJICHHE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO

12 0a3ucy, CKaJIIpHOE NPOU3BEICHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJ
MEXKIy  BEKTOpaMM; yMEHHE  MCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsl pEUICHUs TEOMETPUUECKUX 3a7ad U 3ajJ1a4y
JIPYTUX YYEOHBIX MTPEIMETOB

3 YMeHune BbIOMpaTh NOAXOASIIUA METOJ Ui PEHICHUS 3aadvyu;

INOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B MU3YUCHUH IIPUPOAHBIX U




OOLIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE IPUBOIUTH
IIPUMEPBl MAaTE€MATHYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOH

MaTeMaTH4eCKOM HayKHn




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

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Koxn

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenble yncna. [Ipu3Haku 1eIMMOCTH UEbIX YHACEeIT

1 Paunonanbupie yncna. OOBIKHOBEHHbIE M JAECSITUYHBbIE JApoOH, TPOLEHTHI,
. OeCKOHEUHbIE IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudMeTHIeCKUMU
' KOPHSIMHM HaTypalbHON CTENEHU

L4 Crenenp ¢ wnensiM mnokaszaTteneM. CTeNeHb C pPalMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENIEHU

s CHHyC, KOCHMHYC M TaHI€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. [lecaTndynble U HATypaibHbIE JOTapupMBbI

JeiicTBuTenpHble 4ucaa. ApudmMeTHueckue onepauud ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxEHHbIe BBIYMCICHUS, IPABUIA OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3ysbTara BEIUYMCIEHUN

1.8 [IpeobpazoBanue BoIpaKeHUN

1.9 KommiekcHbie uncna
2 YpaBHEHMSI U HEPABEHCTBA

2.1 Llensie u qpoOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuronomeTpuueckue ypaBHEHH

24 [TokazarenbHble U JIorapuPMUUECKUE YPABHEHUS

2.5 enbie 1 1poOHO-palIOHATIEHEIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JTOrapruPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuuecKue HEPABEHCTBA

2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMsI, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTpPaMHU

2.11

Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTeb MaTPHIIbI




3 @yHKIMU U TpaduKu
31 Oynkius, crnocoOs! 3amanus (GyHkmud. ['paduk ¢yHkumu. BzaumHO oOpatHbIC
' ¢bynkiuu. UérHeie u Heu€THbIE QyHKIMH. [leproanueckue GyHKINN
OOnacTp ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuumu. Hymu QyHKum.
12 [IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumyMmbl 1 MUHMMYMBbl (GyHKuMH. HaunGombiee M HanMeHbllee 3Hau€HUE
(YHKIMY Ha TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypaJlbHBIM M II€JIBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
3.4 Tpuronomerpuueckune GyHKINU, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINU, X CBOICTBA U rpaduku
3.6 Toukm paspeiBa. AcumMnToThl TpadukoB QyHkuui. CBolicTBa (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MOCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmya ClI0XKHbIX MPOLIEHTOB
4 Hayvaya maTemMaTH4YeCKOro aHammsa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIe d71€MEHTAPHBIX (PYHKIIHIMA
[Ipumenenune npou3BOAHON K HCCIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenue HanOobIIero 1 HaMMEHBIIETo 3HaUYeHUsI PYHKLUU Ha
OTpE3Ke
43 [IepBooOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J{narpaMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomMOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpalCHUSI




7.5

KoopanHatsl 1 BEKTOpEI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremarunka: anredpa v Hadajga MaTEeMaTHIECKOTO aHAIM3a, TEOMETPHSL.
Anrebpa u Havana matematudeckoro ananusa. 10-11 kmacc. Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u np. AkumonepHoe o61miectBo «3narenbcTBo

«IIpocsemieHue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Marematuka: anreOpa u Hadaia Maremaruaeckoro ananmsa. 10-11 kmacc.

Ammmvos II.A., Komsarun IO.M. u ap. AO "U3znarensctBo "IIpocBemenne”

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [IOK



