MWHUCTEPCTBO NPOCBELWEHUA POCCUMCKON GEAEPALUU

Komurter o6pasoBaHuA, HayKu U MONOAEKHOM NONUTUKKM Bonrorpapckoit obnacrm
ApmuHucTpauma KambILWMHCKOro MyHMLMNANbHOro painoHa Bonrorpaackon obnacrm

MKOY HuxxHepobpuHckas CLU

«PACCMOTPEHO» «YTBEPXIEHO»

3aB.MO yuutenei

€CTECTBEHHO-MATEMATHYECKOr0 LMK/IA Hupexrop MKOY Hmknenobpunckoii CIII
Casennesa JI.B. Aﬁ [TacTapusk H.JI. s

npoTokon Ne 1 /" 0130.08.2024r npukas Ne 70507,30.08.2074r -

PaGouas nporpamma
YuebHoro npeamera
«Anredpa ¥ Hayasa MaTeMaTUYeCKOro aHajiu3ay
ans 10 knacca
KOJINYECTBO 4acoB 68

yuuTenb CuHHANbIHA Enu3aBeta AIEKCaHIpOBHA

2024-2024 yuebublii rog

Huxnssa Jobpunka 2024




MOACHUTEJIBbHAS 3AITMCKA

PaGouas mporpamma ydeOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanau3a» 0a3oBOro ypoBHs sl oOydaronuxcsi 10 —11 kmaccoB pa3pabotaHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa CPETHETO
oOmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanmsi. Peanmmzaiusi mporpaMMbl 0OECTIEUYMBAET OBIAJACHHE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIIIOIIMMHI OCHOBY JUIsl CAMOPA3BUTHS U HEMPEPHIBHOTO
oOpa3oBaHusl, IEITOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTU O0YIAFOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAM3a» SIBIISETCS OJHHUM W3
HanOoJjiee 3HAYMMBIX B MPOTPaMME CTapIIeil IIKOJIbI, TOCKOJIbKY, C OJHOM
CTOPOHBI, OH OOecleunBaeT HWHCTPYMEHTAJIbHYIO 0a3zy s HM3ydeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (DOPMUPYET JOTHIECKOE H
a0CTpaKTHOE MBINIUICHWE YyYalluxcsl Ha YPOBHE, HEOOXOAMMOM i OCBOCHHSI
KypcoB UWH(MOpPMATHKH, OOIECTBO3HAHMS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyJIHPyeT CBOU JOCTIKCHHSI B MaTEMaTHIECKOUN opMme.

Kypc anreOpsr u Hauaa MaTeMaTHIeCKOTo aHaIN3a 3aKJIabIBACT OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHOJIOTMH, TOHHUMaHUS
OCHOBHBIX TEHICHIMA OKOHOMHKH W OOIIECTBEHHON JKW3HU, TO3BOJSET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX NU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XU3HHU. B TOXE BpeMsi OBIaJcHUE
a0CTpaKTHHIMU U JIOTHUECKHM CTPOTMMHM MAaTEMaTUYECKUMH KOHCTPYKIUSAMHU
pa3BUBAaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTHHHOCTH
YTBEPKJICHUSI, UCTIOJL30BaTh 0000IIEHNEe U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHaJIOTHI0, POopMUPYET KpeaTUBHOE U KPUTHUECKOE MBINIICHUE. B X01e n3yuenus
anreOppl M Hadajdl MaTEeMaTHYECKOTO aHaiu3a B CTapiled IIKOJIe ydaluecs
MOJy4YalOT HOBBIA OMNBIT PENICHHUS MPHUKIATHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIeH peallbHbIX CHUTyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCS C  TpUMEpaMH  MaTEMaTHYCCKUX
3aKOHOMEpPHOCTEl B TMpUpOJE, HAyKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTeMaTHYECKUMHU OTKPHITHSIMH U UX aBTOPAMHU.

Kypc obmamaeT 3HAUMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanmu3yeTcsl Kak 4yepe3 y4eOHBI MaTepuan, CIoCOOCTBYIONINN (HOPMUPOBAHHIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydyeOHOW AesITeNbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOJOJKUTEILHON
KOHLICHTPALlMM BHUMAaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3ysbTaT.

B ocHoBe Meroauku oOydeHHs] anredpe W HavajlaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSATENbHOCTHBIN MPUHIIMI 00YYEHUS.

Crpykrypa Kypca «Anredpa v Hayajia MaTEMaTUYECKOTO aHalIn3a» BKIIOYAeT
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUU: «YUucna W BBIYUCICHUAY,
«Dyukuuun  u rpadpuku», «YpaBHeHMS W HepaBeHCTBa», «Hauana
MaTeMaTU4YeCKoro aHanusa», «MHoXkecTBa W JIOTMKa». DBce OCHOBHBbIE
COACPKATEIbHO-METOAUYECKUE JIMHUM H3Yy4alOTCsd Ha MPOTSHKEHUM ABYX JIET
oOyuyeHusl B CTaplueil LIKOJIe, €CTECTBEHHO JOMNOJHSASA APYr Apyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM U paszaenamu. JlaHHBIA Kypec  SBIISIETCA
MHTErPAaTUBHBIM, TIOCKOJBbKY OOBEOUHSET B ce0€ COAEp)KaHHE HECKOJIbKHUX
MaTE€MaTUYECKUX JUCLHUIUIMH: aJlre0pa, TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIN3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak ydvamiuecs OBJIaieBalOT BCE Ooee
HIMPOKUM MATEMAaTHYECKUM aliapaTtoM, Y HUX MOCIeN0BaTENbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCSI YMEHHE CTPOUTh MAaTEMATHYECKYI0 MOJEIb PEaIbHON
CUTyallud, NpPUMEHATb 3HAHUS, IMOJly4eHHble B Kypce «Anrebpa M Haudajia
MaTEMAaTUYECKOT0 aHAJIN3a», Il PELIEHHUs] CaMOCTOSITEIbHO CHOPMYIUPOBAHHOM
MaTEMaTU4YECKOM 3a/1aut, a 3aT€M UHTEPIPETUPOBATH IIOJYUYEHHBIN PE3YJIbTAT.

ConepxarenpHO-MeTOANYECKAs TUHUA «YUuCna W BBIYMCICHUS» 3aBEpIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HauyaTo B OCHOBHOM mikojie. B crapumieil mkone ocoboe BHUMaHHUE YJIENseTcs
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOUAIOIIHUX B ceOd
WCIIOJIb30BAHUE pPA3IMYHBIX (OpPM 3amUCU JIEUCTBUTEIBHOIO YHCIA, YMEHUE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUSA C HUMM, JAENaThb IPUKUAKY, OLICHWBATH
pesynpraT. OOyyaromuecs HOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUHUCICHUM,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3allCaHHBIMH B CTaHAapTHOW ¢opme,
WCIIOJIBb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAKECHUM.

JIunna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCsl Ha IPOTSHKEHUU BCETO
oOyueHusi B CTaplield IIKOJe, IOCKOJbKY B KaXJOM pasJliele MporpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIIUX 3aAad. OOyyaroluecs OBIIAJIEBAIOT
Pa3IMYHBIMUA METOJAMHU pELICHUS LEbIX, PalUOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, JIOrapu(PMUUECKUX W  TPUTOHOMETPUUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lomydeHHble YMEHUS UCIIOIB3YIOTCS IIPU UCCIEI0BAHUN
(GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIAJHBIX 3a]ad W 3a/Jad Ha
HaxXOXXJIEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HaueHu ¢QyHkuuu. JlaHHas
coJepKaTesNbHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHHE YMEHHI
BBIIOJIHATH pacu€Thl Mo QopmyiaMm, NpeoOpa3oBaHMs LEIbIX, PalUOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, 4 TaKXe BBIPAKCHUM,



COJIEpKaIllMX CTENeHUu U Jiorapudmel. bmaromaps m3ydeHuro anredpandeckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTUE  AITOPUTMHUYECKOIO U
aOCTPaKTHOTO MBIIUICHUST YYalIuXxcs, (QOPMHUPYIOTCS HAaBBIKA J€AYKTHBHBIX
paccyxaeHudd, paboTl ¢  CHMBOJBHBIMU  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npemiaraeT 3(Q(EeKTUBHbIE HHCTPYMEHTHI JUIsl pEHIEHHUS MPAKTUUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3aJ]ad, HAIJISIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHUHUA «DYHKIMM U TpaQUKH» TECHO
HepervieTaeTcs ¢ APYTUMHU JUHUSMU Kypca, OCKOJIbKY B KAKOM-TO CMBICTIE 3a70a€T
MOCJIEI0BATEIBHOCTD U3YYEHUS MaTepuaia. N3yuenue CTETICHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
1 rpaduKOB, UCTIOJIb30BaHUE (DYHKIMI JUIsl PENICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
IPEIMETOB U PEaJbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipu 3TomM Oousbllioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaKaTh (POpPMyJaMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YeHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHOM JIMHUM HALEJIEH Ha Pa3BUTUE YMEHUI
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIYy BEIUYMHAMHU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHast nuHus «Hauyana maTeMaTHyeckoro aHaavsa» MO3BOJISAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTHYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX 00YyYaroIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh HCCIIEAOBATh U
CTpOUTHh Tpaguku GYHKIUH, ONpenensTb HUX HauOOJIbIIME M HaUMEHBLINE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkareinbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHBIX CHUTYalluH,
HaXO0XKJICHUS! HAWIy4dllero peuieHus B MNPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-
HSKOHOMHUYECKHUX, 3a/Jadyax. 3HAaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO aHalIM3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacrno3HaBaThb NPOSBICHHUS 3aKOHOB
MaTeMAaTUKM B HayKe, TeXHUKe U ucKyccrBe. OOyuaromuecss y3HAKOT O
BBITAIONINXCST pe3yJibTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHA MaTeMaTHKH Kak
HAyKH, U UX aBTOPaX.

CopnepxarenbHO-MeTOIMUECKas TMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
IOCBSIIIEHA  DJIEMEHTaM TEOPUM  MHOXECTB. |€OpeTHMKO-MHO)KECTBEHHBIE
MIPEJICTaBICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKH M TPEIararoT



HanOoJiee YHUBEPCANBHBIN S3BIK, OOBEAUHSIONUN BCE pa3/ieibl MATEMATHKU U €€
NPWIOKEHHUM, OHH CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE AUCUUIUIMHBI B €IMHOE
uenoe. [loaroMy BakHO AaThb BO3MOKHOCTBH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3BIK COBPEMEHHOM MaTeMaTUKU M UCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hadajga MaTEMaTHYECKOrO aHajIn3a» MPHUCYTCTBYIOT
TaK)k€ OCHOBbI ~MaTEMaTUUYECKOTO MOJECIUPOBAHUSA, KOTOPBhIE MPHU3BAHBI
c(OpMHPOBATh HABBIKK MTOCTPOEHUS MOJENIEH peaJbHbIX CUTyallui, UCCIIET0BAHMS
ATUX MOJENIel C MOMOIIBIO ammapara ajreOpbl U MaTeMaTUYeCKOTO aHaIu3a |
MHTEPIPETALMNA TOJIYYEHHBIX PE3yJbTaToB. Takue 3agaHus BIUIETEHBI B KaXIblil
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall Kypca IMIHPOKO UCIIOJIb3yeTCs
JUTSL pEIIeHUs] IPUKIIAIHBIX 3a/a4. [Ipu pernieHun peaabHbIX NPAKTUYECKUX 3a]a4
y4YaImuecs pa3BUBAIOT HAOMIOAATEIIPHOCTh, YMEHHE HAXOJHWTHh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBATH
npobsemy. [edarenbHocTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OPraHM3yeTCsl B MPOILECCE M3YyUEHHUs BCEX TeM Kypca «Auredpa u Hadana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHoM muiaHe Ha M3ydeHHE Kypca ajireOphl M Hayal MaTeMaTU4eCKOro
aHanu3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Hezenmo B 11 kiacce, Bcero 3a Ba roga o0yuenus — 170 yacos.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OecKOHEUHbIE  IepHoguYeckue  ApoOu.  ApupMeTHUecKHe  Oomepaluu  C
palMoOHAIbHBIMU YUCJIaMU, TPeoOpa30BaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue
IpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIAJHBIX 3a[ad U3 Pa3JIMYHbIX OTpaciei
3HaHUM U PEATbHOM KU3HH.

JlelictBUTENbHBIE 4YHMCla. PalnuoHanbHbBIE W HUPpPALMOHAIBHBIE YHCIIA.
ApudmMernyeckue ornepanuu ¢ JACHCTBUTEIbHBIMH uuciaMu. [IpubnmxénHble
BBIYMCJIEHUS, IPABWIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Cremenp ¢ menbiM  TokaszareneM. CrammaptHas (Gopma  3ammcu
neicTBUTENbHOTO yucia. lMcmonb3oBanue moaxojsmiedl  (Gopmbel  3amucH
JNEUCTBUTENIBHBIX YHCEN I PEUICHUs] NPAKTUYECKUX 3a4ay U IPEACTABIICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  [lelictBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATyPAJTIbHON CTETICHHU.

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

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcHoOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YpaBHEHHMs. HepaBeHCTBO, peEIICHHWE HEPABEHCTBA.
MeTon nHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHU U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a4ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HayKU U PeaIbHON KU3HU.

DYyHKIUU U TPaPUKHU

OyHKIusA, crnocoObl 3amaHus GyHkmuu. [paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hymu dyHkumm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE N HEUETHBIE (DYHKIIUH.

Crenennast QpyHKIHMS C HATypaJbHBIM U IENBIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduK KOPHS 7-OU CTEIEHHU.



TpuroHomeTpudeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKUX
(G yHKITUH 9YUCIIOBOTO apTyMEHTA.

Hauaja MmaTeMaTH4ecKoro aHajn3sa

ITocnenoBaTenbHOCTH, CHOCOOEI 3aJaHus MOCJIeI0BAaTEIILHOCTEH.
MOHOTOHHBIE MOCJIEI0BATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
nporpeccun. Dopmylia CIOXKHBIX MPOLEHTOB. Mcmonb30BaHWE NpOrpeccuu s
pEIIEHUS peaIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, omepanuyd HajJ MHOXecTBaMu. Jumarpammsl Oisiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara s OMUCAaHHUS PEeabHBIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YICOHBIX IIPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

INVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne y4eOHOro mpeameTa «MaremaTukay JTOJDKHO oOecrednBaTh
JTOCTIKCHHE Ha YPOBHE CPEIHETO 00IIEro 00pa30oBaHus CICAYIOMNX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPESIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHHUS TNPOTPAMMbI Y4E€OHOTO TMpeaMeTa
«MaremMaTnka» XapakTepU3yIOTC:

I'paxtaHCcKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON TIO3UITUN 00YyUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOTO WJIEHAa POCCHICKOro 00IecTBa, MpEJCTaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUH,
MpoIeAyp TpaxaaHCKoro ooOmiecTtBa (BBIOOPHI, OMNPOCHI U Mp.), YMEHHUEM
B3aMMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKUIUSIMHY ¥ HA3HAYCHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TpaxJaHCKOW HJICHTUYHOCTH, YBaXKCHUS
K IIPOLIUIOMY M HACTOSILIEMY POCCUUCKONW MAaT€MaTHUKH, [IECHHOCTHBIM OTHOLICHUEM
K JOCTHKEHUSAM POCCHUMCKMX MAaTEMaTUKOB M POCCUMCKOM MaTeMaTU4YeCKOU
IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYIMX HayKaX, TEXHOJOTUSX,
chepax IKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMS, JATUYECKOTO TOBEICHMS,



CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICATEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHHE YCTOMYMBOTO OyAYIIETO.

DCTeTHYeCcKOe BOCITUTAaHHE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTUYECKHE 3HAHUA B
HMHTEpecax 3J0pOBOro U 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTUBHO-030POBUTENBHOM
JESATENBHOCTBIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mpodecciu © peanu3oBBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSKEHUU BCEU JKU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 33]1a4 MAaTEMATUIECKON HAPaBICHHOCTH.

DKOJIOTUYECKOEe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO JKOJIOTHYCCKON KYyJIbTYphl, IOHUMAHHEM BIUSHHUS
COLIMATTbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSHHUE MPUPOIAHON U COIHAIBHOM
Cpelbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOIieM;
OpUCHTAIMEW Ha MPUMEHEHHE MATEeMAaTHYECKUX 3HAHWM i1 PEIIeHUs 3a1ad B
00JaCTH  OKpY’)Karomiel cpeapl, IUTAaHUPOBAHUS IIOCTYIIKOB M OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM JIJISI OKPYIKAIOIIEH CPEJIbI.

[leHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, ITOHMMaHUEM
MaTEeMaTUYeCKOH HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH [UJISi DPA3BUTHSA [HUBWJIM3AIUHU; OBJIAJICHUEM SI3bIKOM
MaTeMAaTHKH W MAaTeMaTH4YeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIBCKYIO EATEIBHOCTD
WHIUBUTYyAJIGHO U B TPYIIIIE.



METAINIPEIAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHLIMU  OCUCMBUAMU,  YVHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvlie  Oeticmsus,  obecneduusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJCcalowe2o  Mupa,  NpuMeHeHue  JI02UYEeCKUX,
uccnedosamenbcKux onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble IornuecKue NeNCTBUS:

e BBIABIIATH U XaPaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYITHPOBATH
ONpeJeNeHUs]  MOHSATUM; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanuu, OCHOBaHUSA Mg OOOOIIEHMS W CpaBHEHUS, KPUTEpUU
MPOBOJAMMOTIO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE U OTpHULATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIONCHUSIX U YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM A BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHH 110 aHAIOTHH;

e TMPOBOJUTH CaMOCTOSATEIBLHO J0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOTO), BHICTPAMBATh apTyMEHTAIIUIO,
MPUBOJAUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHS, BBIOMpATh HauOolee TMOAXOAANUN C YYETOM
CaMOCTOSATEILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBrie uccienoBaTenbCcKue I1eUCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK UCCIIENOBATEIbCKUM MHCTPYMEHT IMO3HAHUS;
(GbopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUYUE, NpoOIemy,
yCTaHaBIWBaTh HCKOMOE€ M  JaHHOe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHU4ecKOoro



0o0BeKTa, SBJICHUS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

caMOoCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOIO HAOIIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIIIBUTATh
MIPETIOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabota ¢ undopmarmeii:

2)

BBISBJIATH J1epUUUTH MHPOpPMALMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJISl PELECHUS 3a1a4u;
BbIOMpaTh  MHGOPMAIMI0 W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS,
CTPYKTYpUpPOBaTh UHPOPMALUIO, TIPEJCTABIATh €€ B pa3InyHbIX (popmax,
WLTIOCTPUPOBATH TpadUUuecKy;
OLICHUBATh HaAEKHOCTh uH(popManuu 1o CaMOCTOSITENIBHO
c(OpMYIMPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KomMmynukamuenwvle  Oelicmsus, — obecneuusarom

CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOS 0OVUAIOUWUXCAL.
OOmenue:

BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3yJbTaT;

B X0/ O0CY>KJIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbI, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOMCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB AHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJCTaBIsATh  pEe3yNbTaThl  pelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTAa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

MOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUyaJIbHON PaOOThI MPU PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH IIEJTb
COBMECTHOW JCSATENBHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTar paboTsl; 00001MaTh MHEHHS HECKOIBKUX JIFOJICH;



e YY4acTBOBATh B IPYIIOBKIX (popmax paboThl (00CYyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMB» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl |
KOOPJIMHUPOBATh CBOW JEHCTBHS C JAPYTHMH YJICHAMU KOMAaHJbI;
OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMI TPOIYKT IO KPHUTEPHSIM,
c(hOpMyYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHS.

3) Ynueepcanvnvie  pecynamuenvie oeticmaus, obecneuugaom
Gopmuposarue cMblCIO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IUIAaH, aJITOPUTM PEIICHUs 3a/1a4H, BBIOUPATh CIIOCO0 PEIIeHus ¢
y4€TOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIB:

e BIAJETh HaBbIKAMHM IIO3HABATENIbHON peQuieKcuM KaK OCO3HaHHUs
COBEPLIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJIETh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJs Ipouecca H
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTb IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH U YCJIOBHUSIM, OOBICHITH
IPUYUHBl JTOCTW)KCHUS WIM HEIOCTHXKECHUS PEe3yJIbTaTOB JEATEIbHOCTH,
HaXOAMTh OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Havyalla MaTEMAaTUYECKOTO aHaInu3a
Ha YPOBHE CpEeHEro oO0IIero oopa3oBaHHs JOJKHO OOECIEeYMBATH JTOCTHXKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSMH: PAIMOHAIIBHOE U JEHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAsI M IECATUYHAS IPOOb, MPOIECHTHI.

Beimonuare  apudmernyeckue  onepauud ¢ PAMOHAIBHBIMU U
JNIEUCTBUTESIILHBIMH YHCIIAMH.

BrimonHaTe npuOmmkEHHBIC BEIYUCIICHUS, UCTIONB3YS MPaBHUIa OKPYTJICHUS,
JeNaTh MPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATHUSMHU: CTEIEHb C LEIBIM IOKAa3aTeJIeM; CTaHJapTHas
dbopma 3ammMcu JACUCTBUTEIBHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTETICHU,



MCIIOJIb30BaTh MOAXOIAITYI0 (OpMY 3aMUCH JEHUCTBUTEIbHBIX YHCEN I PEIICHUS
NPaKTUYECKUX 3a1a4 U MPEACTABICHUS JAHHBIX.

OnepupoBaTh MOHATHSIMH: CUHYC, KOCHHYC W TaHT€HC IIPOU3BOJIBHOTO YyTJa,;
MCITI0JIB30BAaTh 3aIHCh MPOU3BOJBHOTO yIila Yepe3 OOpaTHbIe TPUTOHOMETPHUECKHE
GyHKIINU.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO; ILIEJOE,
palnMoHaAIbHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE;

BbimonHATe NpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUM M pelllaTh
TPUTOHOMETPHUUYECKUE YPAaBHEHUSI.

BremonusaTe npeoOpa3oBaHus LENBIX, PANUOHAIBHBIX M HPPaLMOHAIBHBIX
BBIp@XEHU W  pemarb OCHOBHBIE THUIMBl  LENbIX, palHOHAIbHBIX U
UppalOHaIbHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHATh ypaBHEHHS U HEPABEHCTBA JIJISl PEIICHUS] MaTeMaTHYECKHUX 3a/1ad
Y 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKHU U PEaIbHON KU3HHU.

MopnenupoBaTh peaibHble CHUTyallud Ha S3bIKE aiureOpbl, COCTaBIATh
BBIDAQXKEHMSI, YpPaBHEHMs, HEPAaBEHCTBAa [0 YCIOBUIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUU U TPAPUKH

OnepupoBath MOHATUAMH: (PYHKIHS, CIOCOOBI 3afaHusl (QyHKIIMH, 00JIaCcTh
ONpe/eNeHUs] M MHOXECTBO 3HayeHUM (yHKkuuu, rpaduk (QyHKUHH, B3aWMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh TOHATUAMU: UYETHOCTP W HEUYETHOCTh (QYHKIHMH, HYIH
GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN AJIs PELICHUS] YpaBHEHUI.

Crpoutb W yuTath rpaduku JUHEHHON (DYyHKIMM, KBaJAPaTUYHOW (HYHKIIHH,
CTETIEHHOM (DYHKIIMH C TEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pEelIeHUH 3a7ad U3 APYTUX y4eOHBIX IMPEIMETOB U peallbHOM
KU3HU; BBIpAXKaTh (DOpMyrIamMu 3aBUCIMOCTH MEX]Ty BETUIHMHAMH.

Hauaja maTeMaTH4yecKoro aHajausa

OnepupoBaTh NOHATHUAMHU: TOCIEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpuYecKas Iporpeccum.

OnepupoBaTh TOHATHSIMH: OECKOHEUHO YOBIBAIOMIas TeOMETpUYEeCKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBatOLIEH r€OMETPUUECKOM MPOTPECCUM.

3agaBaTh NOCJIEI0BATEIBHOCTH PA3IUUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U MPOTrPECCUN I PELLICHUS
peanbHbIX 3a]]a4 MPUKIIATHOTO XapaKTepa.



MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXECTBO, OTIEpAllUM HaJl MHOKECTBAMM.

Hcnonb3oBaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar Jyisi  ONUCAHUA
peajbHbIX MPOILIECCOB U SBJICHUM, NMPU PEIICHUU 3aJad U3 JPYTUX Yy4eOHBIX
MPEAMETOB.

OnepupoBaThb MMOHATUSIMU: OIpEICIICHHUE, Teopema, CJICJICTBHE,
JIOKa3aTeIbCTBO.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos JICKTPOHHBIE
Ne HaumeHnoBanue pa3iesioB 1 TeM (undposBbie)
Konrpoiasbusie | IlpakTuyeckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
MHoO)ecTBa pallMOHAJIBHBIX U
1 CHCTBUTEBHBIX YUCEN. PallnOHAIbHBIE 14 1 bubmmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkimn 1 rpaguku. CTeneHs ¢ HeIbIM 6 bub6mmoreka [IOK
IoKa3areyieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuit KOpeHb N—OH CTENEHU. 13 1 bu6muoteka [IOK
HppaunoHanbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopmyIibl
4 Tpuronomerpun. Tpuronomerpuyeckue 22 1 brbmmorexa [TOK
p PHIL AP p https://m.edsoo.ru/1568aba3
yYpaBHEHUS
5 [TocmenoBaTebHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
a porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 | butmmoreka [{JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
(1]
Jrj;-n Tewa ypoka Bcero Kontpoabiie | - Hpakririeckir fl[:;:eﬂnﬂ :)Ig;bal;zil;fenbﬂme
padoThI e padoThbl pecypebi
MHOXECTBO, OIICpalliy Hal
1 MHOECTBaMHU. I[iarpaMMH 1 buommorexa LIOK
. https://m.edsoo.ru/746d5dce

Diinepa—Benna
PannonanbsHble yncna.

) OOBIKHOBEHHBIC U JICCITHYHBIC APOOH, 1 bubnuoreka [JOK
MIPOLIEHTHI, OECKOHEYHBIC https://m.edso0.1u/be888093
MepUOANYECKHE Ipodu
Apudmernueckue oneparuu ¢

3 panMoOHaIbHBIMU YUCIIAMH, | bubnnorexa [JOK
peoOpa3oBaHUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIpaKCHUN
[IpumeHnenue npoOeli U IPOILIEHTOB

4 JUIS peLleHus IPUKIIAJHBIX 3a/1a4 U3 1 bubnuoreka [JOK
Pa3JIMYHBIX OTPACJIEH 3HAHUH U https://m.edsoo.ru/44dd1046
pEabHOM KU3HU
[Ipumenenue apobeii 1 IPOIEHTOB

5 JUISL pelIeHUs MPUKIIAHBIX 3a]1a4 U3 | bubnuoreka [JOK
pa3IuYHBIX OTpaACie 3HaHUU U https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JlelicTBUTENbHBIC YHCTIA. 1 bubmuorexa [JOK
ParoHanbHbIe U MPPAIlHOHATBHEIE https://m.edsoo.ru/2{36a36f




qucia

ApudmeTrueckue oneparuu ¢

bu6nmoreka [JOK

OIIpeIeTICHUS] U MHOXKECTBO 3HAYCHUI
¢yskuuu. Hynu ¢pysnkuuu.

7
JNEUCTBUTEIILHBIMYA YHCIAMU https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHBIE BEIYUCIICHHUS,
8 IpaBwjia OKPYIVIEHUS, IPUKUIKA U bubnmorexa [IOK
p Py » PHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yJibTaTa BIYUCICHUN
9 ToxaecTBa U TOXIESCTBEHHBIE bubmuoreka [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5
10 YpaBHEHHUE, KOPDEHb YPaBHEHUS bubnmorexa [IOK
p » KOp yp https://m.edsoo.ru/l11ac68be
11 HepaseHcTBO, pelieHre HepaBeHCTBA buGnnorexa [IOK
p »P p https://m.edsoo.ru/50bdf26d
bubmnoreka IIOK
12 M
CTOML HHTCPBAIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u ApoO6HO-
13 AlMOHAILHEIX YPaBHEHUI U bubmmorexa LHOK
pan yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota no teme
"MHO»XecTBa pallMOHAJIbHBIX U
14 elICTBUTEIBbHLIX YHCE bubnmorexa [IOK
a ’ https://m.edsoo.ru/1914a389
PaunionansHbie ypaBHEHHS U
HEpPaBEHCTB"
DyHKIHSA, CIIOCOOBI 3aJaHUs
15 i)} yHK HI/II/I B3aumno 06II aTHbIE buommorexa LIOK
YHKIMH. p https://m.edsoo.ru/226eeabf
byHKIIIN
16 I'paduk Pynkuuu. O61acTh bubnmoreka [JOK

https://m.edsoo.ru/763e75ee




HpOMe)KYTKI/I 3HAKOIIOCTOAHCTBA

17 UéErabie 1 HEYETHBIC PYHKITUN bu6morexa TIOK
YHER https://m.edsoo.ru/ff4564ad
CreneHb C LIEJIBIM IOKA3aTEIEM.
18 CrannaptHas hopma 3anmucu bu6morexa TIOK
. Aap p https://m.eds00.1ru/66446d3e
JEACTBUTEIBHOTO YHCIIA
Hcnonb3oBanue noaxoasmiei Gopmbl
19 3aIMUCH JICUCTBUTEIBHBIX YUCET IS but6mmoreka [JOK
peleHus MPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MIPE/ICTaBICHUS] TaHHBIX
CrenenHas QyHKIMS C HaTypalbHbIM
20 U LEJIbIM nonsaTeneM Eé };I;OﬁCTBa u bubmmorexa LIOK
5 ' https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmernueckuii KOpeHb bubnuorexa LIOK
HATypaJbHOW CTENIEHU https://m.edsoo.ru/d82¢36d4
2 Apudmernueckuii KOpeHb bubnuoreka [JOK
HATYypaJbHOU CTENIEHU https://m.edsoo.ru/fe7fc4db
7 CoiicTBa apuMeTnyecKkoro KopHs bubmuorexa [JOK
HATYypaJbHOU CTEIIEHU https://m.edsoo.ru/d0f0b260
24 CoiicTBa apuMeTnyecKkoro KopHs bubnmoreka [JOK
HaTypaJIbHOW CTENECHU https://m.edsoo.ru/c3389865
75 CaoiicTBa apu(MeTHIECKOro KOPHS bubnmoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
2% JeiicTBus ¢ apupMeTHIeCKUMU bubnuorexa LIOK
KOPHSIMU N—OU CTEIICHU https://m.edsoo.ru/54b815¢5
7 JleticTBus ¢ apu(pMETHUESCKIMHU bubnuorexa [JOK

KOpHIMU Nn—oM CTeNeHu

https://m.edsoo.ru/83105a0e




JleiicTBus ¢ apuMeTHUECKUMU

bubmnoreka 1IOK

28
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/2ablc7be
29 JleiicTBusl ¢ apuMeTUUECKUMU bubnuorexa [JOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/eacb053c¢
30 JleiicTBust ¢ apupMeTHUECKUMU bubnuoreka LIOK
KOpPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5adaS1
31 Pewenne nppanoHaIbHbBIX bubnuoreka LIOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.1u/69106ae7
1 Pewenne nppanoHaIbHbIX bubnuorexa [JOK
ypaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemrenne nppanoHanbHbIX bubnuorexa [JOK
ypaBHEHUH U HEPABEHCTB https://m.edso00.ru/78d9b391
34 Pemenue nppanroHalbHbIX bubnuoreka LIOK
YPABHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHaibHbIX bubnuoreka LIOK
YPABHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa U rpaduK KOpHS n-ou bubnuoreka [JOK
CTEIICHU https://m.edsoo.ru/ebOccS5e3
37 CgoiicTBa 1 rpaduK KOPHs n-0it bubnuoreka [JOK
CTEIICHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota no teme
13 "ApudmeTHueckuii KOpeHb n—oi bubnuorexa [JOK
creneHu. MppannoHaibHbIE https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBeHCTBA"
39 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO bubnuorexa [IOK
aprymeHra https://m.edso0.ru/5f605ed0
40 CuHyC, KOCHHYC ¥ TaHT€HC YUCIIOBOTO bubnuorexa [JOK




apryMeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC bubnuoreka LIOK
YHCJIOBOTO APTYMEHTA https://m.edsoo.ru/b8f5d49a
4 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC bubnuoreka LIOK
YHCJIOBOTO APTYMEHTA https://m.edsoo.ru/f1{f9220
TpuronoMmeTpudeckas OKpyKHOCTb,
43 OE e eJIeHI/I: T I/IPOHOMeIT)yI/IquKHX bubmmorexa [JOK
pet . P P https://m.edsoo.ru/6df195a0
(YHKIMN YHUCIIOBOTO apryMeHTa
TpuroHomeTpuueckasi OKpyKHOCTb,
44 05 e eJ‘IeHI/I: T HFOHOMeIT)queCKI/IX bubmmorexa [IOK
pea . p p https://m.eds00.ru/6b61c578
(yHKITUH YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [IOK
hopmyIbl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [IOK
hopmyIbl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
hopmyITBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
hopmyITBI https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/e248c5fc
50 [Ipeo6pa3zoBanue bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/09ba5b3d
51 [Ipeo6pa3zoBanue bubnuorexa LIOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
5) IIpeobpazoBanue bubnuoreka LIOK

TPUTOHOMETPUYECKUX BBIPAKECHUN

https://m.edsoo.ru/76¢e9958




[IpeobpazoBanue

bubmnoreka 1IOK

53
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/8fa598b5
54 Pemrenne TpuroHOMeTpUYECKUX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/6baefe19
Pemrenne TpuroHOMeTpUYECKUX bubnuoreka LIOK
55 .
YpaBHECHUU https://m.edsoo.ru/alf8d141
56 PeureHne TpUroHOMETPUYECKUX bubnuoreka LIOK
ypaBHEHU U https://m.edsoo.1u/65a02d0
57 PereHne TpUroHOMETPUYECKUX bubnuorexa [JOK
YpaBHEHUN https://m.edsoo0.ru/0d8a770d
53 Pemrenne TpuroHoMeTprUUECKUX bubnuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTpruuecKuX bubnuoreka LIOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
Konrponsnas pabora no teme
60 "®opMyJTIbI TPUTOHOMETPUHI bubmmorexa [JOK
PMYJIPL TP Y. | https://m.edsoo.ru/aed4acdc
Tpuronomerpuyeckue ypaBHEHUS
[TocnenoBaTeabHOCTH, CIIOCOOBI
61 3aJ1aHus I0CIIE10BATEIbHOCTEN bubmmorexa LIOK
8 A ’ https://m.edsoo.ru/b46a8228
MOHOTOHHBIE MOCIEI0BATEIILHOCTH
Apudmernueckas 1 reomeTpudecKas
2 nporpeccuu. Mcnonb3zoBanue bubnuoreka [JOK
MPOTPECCUU IS PELLIEHUS PEATBbHBIX https://m.eds00.1ru/d3666918
3aJ1a4 PUKJIAJHOTO XapaKTepa
beckoneuHo yObIBaro1as
63 reomerpuyeckas nporpeccusi. Cymma bubnuoreka [JOK

0ecKOHEeuHO yObIBatOLICH
reOMETPHYECKOMN MPOrpeccuu

https://m.edsoo.ru/1¢cbf72b1




bu6mmoreka [JOK

64 Dopmyna CIOKHEIX POLCHTOR 1 https://m.edsoo.ru/538fc437
bu6mmoreka [JOK
65 Dopmyna CIOKHEIX IIPOLCHTOB 1 https://m.edsoo.ru/c2627eca
o 0606meHHe,6 cUcTeEMAaTU3aIus 3HaHUH 1 BuGmorexa LIOK
33 Kype ajlreOpel i Hatall https://m.edsoo.ru/33e6629¢
MmareMmarudeckoro anaiansa 10 xmacca
bu6mmoreka [JOK
67 Hroroas koHTponbHas paboTa 1 https://m.edsoo.ru/188bbf6c
o 0606meHHe,6 cUcTeEMAaTU3aIus 3HaHUH 1 BuGmorexa LIOK
33 Kype ajlreOpel i Hatall https://m.edsoo.ru/49f1b827
MmareMmarudeckoro anaiansa 10 xmacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET






