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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs mis oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTEIBLHOTO CTAHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIIIONIMMH OCHOBY JUIsl CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MaTeMaTHYEeCKOTO aHaln3a» SIBISIETCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIIeH IIIKOJBI, IMOCKOJBKY, C OJIHON
CTOPOHBI, OH OOECMeYMBaeT HWHCTPYMECHTAIBbHYIO 0a3y Il HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOWd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHUE YyYalluxcsi Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHMS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHUS B MAaTEMaTHIECKOUN opme.

Kypc anreOpsl 1 Hauaa MaTreMaTUueCKOro aHajdn3a 3aKJIaJIbIBAET OCHOBY JUIs
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUM OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX HMU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIH30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe Bpems OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHUSIMH
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aALlUI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIILIeHHE. B X0/me n3ydeHus
anreOppl W Hadajdl MAaTeMaTHYeCKOTOo aHaiW3a B CTapIIed IIKOJIe ydJaliuecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUs MPUKIAAHBIX 33Jlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH pPEabHbIX CHUTyalluid W WHTEPIpPETAIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUPOJaE, HAyKe W B MCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI Marepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW IesITeIIbHOCTH,
TpeOyroten CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IPOAOKUTEITHHON
KOHIICHTpAIIM¥ BHUMAHUS U OTBETCTBEHHOCTH 3 MOJYYSHHBIN PE3yIbTaT.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIKM3a JIEKUT AeATENbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIIEIYIOLUE COJIEPKATEIBHO-METOANYECKUE JIMHUKA: «YHcIa M BBIYHUCICHUSY,
«Pyuknuun U rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTE€MaTUYeCcKoro aHanu3a», «MHo)kecTBa M JIOTHUKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOyueHusl B CTaplIeil LIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACBIIIAsCh HOBBIMM TE€MaMM M  pasaeinaMu. JlaHHBII Kypc  SIBISETCA
UHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepKaHUEe HECKOJIbKUX
MaTEMaTUYECKUX JUCUHUIUIMH: anredpa, TPUrOHOMETPHs], MAaTEMAaTUUECKUN aHaJu3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBIaJeBalOT BcE Ooiiee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCIIEI0BaTEeNIbHO (popMupyeTcs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYH0 MOJEIb pPEATBbHON
CUTyalluM, TPUMEHSATh 3HAHUS, NOJYyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PELIEHUsI CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT.

ConepxarenpHo-MeTOaUYECKas JIMHA «HUucna M BBIYMCIICHMS 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKkoJie. B crapiield mkone oco0oe BHUMAHHUE YACHSIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTENIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPaMOHAIBHO BBINOJHATh JCHCTBUS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HAaBBIKU NPUOIMKEHHBIX BBIYUCICHUMH,
BBITIOJTHEHUS JIEUCTBUI C YMCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIECHUBAHUS YUCIOBBIX BBIPAKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHWH BCETO
oOyueHusi B cCTaplield IIKOJie, IOCKOJIbKY B KaXJOM pasliele MpOorpaMMbl
MPEAYCMOTPEHO PEIIEHHUE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs: OBIaJeBaOT
pa3IMYHBIMM METOJIaMHU PELIECHUSI LEJbIX, PAlUOHAIbHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIBb3YIOTCS IPH HUCCIIEIOBAaHUT
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a/1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUMX 3HauyeHUW QyHkuuu. JlanHas
collepKaTesibHasi JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE YMEHUI
BBIMOJHATh pacu€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHUM, a TaKXe BBIPAKEHUH,
COJEpKaIlMX CTeNeHUu U Jorapudmel. braromaps u3ydeHHIO ainredpanyeckoro
MaTepyaja IPOUCXONUT  JAJBHEWIIEEe  pa3sBUTHUE  AJITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILUICHUS Y4Yalluxcsl, (OPMUPYIOTCS HABBIKM JE€IyKTHUBHBIX
paccyxaeHuid, paboOTl €  CHUMBOJBHBIMU  (opMamu, MPEICTaBICHHUSA



3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AusreOpa
npegiaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI MJIsi PELICHHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NEPEIUIETAECTCA C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
NO0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKLINMA, UX CBOMCTB
U rpaduKoB, UCIIOIB30BAaHUE (DYHKUMU JUIsl PEIICHUs 3a4ad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHOMN KU3HU TECHO CBSA3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C PEHICHHWEM YpaBHEHHU W HepaBeHCTB. Ilpu 3TOM OoJiblIoe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJTY4YEHHbIE (QYHKIMH, CTPOUTH HUX
rpaduku. Marepuan 3Toi coAepKaTeIbHOM JTMHUY HALEJIEH Ha pa3BUTUE YMEHUI
Y HABBIKOB, IMO3BOJISIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO AJNTOPUTMUYECKOIO MBIIUICHUS, CIIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass guHuA «Hadana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEN0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAessITh WX HAWOOJNbIINE U HAWUMEHBIIHNE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TE€Jd, HAXOOUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CHUTyaluH,
HAXOXKJEHUSl HAWy4dlIero pelieHHs B MPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-
HPKOHOMHMYECKHMX, 3aJa4ax. 3HAaKOMCTBO C OCHOBaMH MaTEMAaTUYECKOTO aHaIU3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHUBHOIO
MBIILIEHUSA, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOyuwaromiuecs Y3HAIOT O
BBIJIAIOLIUXCST pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenpbHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTWKH U MpeajiaratroT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fiesibl MATEMAaTUKU U €&
IPWIOKEHUN, OHU CBS3BIBAIOT PA3HbIE MATEMATUYECKUE IUCLUILIMHBI B €IUHOE
uenoe. IToatoMy BaXHO AaTh BO3MOXKHOCTb IIKOJIBHUKY IOHMMAaTh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOM MaTEeMaTUKM M HCIIONb30BaTh €ro Ui
BBIPAKEHUSI CBOUX MBICIICH.



B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTe€MaTHYECKOrO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PealIbHBIX CUTYallUid, UCCIIETOBAHMUS
TUX MOjeNield C MOMOIIbIO amnmapara aiareOpbl ¥ MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUU TIOJYYCHHBIX PE3yNbTAaToOB. Takue 3ajjaHusl BIUIETCHBI B KaKIbIN
U3 pa3/iesioB MIPOrpaMMBbl, MOCKOJIBKY BECh MAaTEPHAIl Kypca HIMPOKO UCIIONb3YETCS
JUISl pellieHus] PUKIAIHBIX 3a1a4. [Ipu peneHnn peabHbIX MPAaKTHYECKUX 3adad
y4daluecs pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEUICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOLECCE M3YyUEHHs BCEX TeM Kypca «Auredpa M Havaia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mulaHe Ha H3ydyeHHE Kypca aureOpbl MU Hadal MaTEMaTUYECKOIo
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
Anre6pa u Hayana mateMatudeckoro ananusa 10-11, Asrop: ILII.A. AnumoB u ap.
(u3n. [Ipoceemenue 2024 r.)



COAEPKXAHUE YYEBHOI' O KYPCA

10 KJIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeCKOHEYHBIE  MepHoguYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHANTBHBIMU YHCTIAMU, TPE0OPaA30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IU4HbIX OTpaciei
3HAaHUU U pPEaJbHOM KU3HH.

JlelicTBuTenpHble yucia. PanuoHalbHBIE W UPpAMOHAIIBHBIE YHCIIA.
ApudmeTnueckue omnepalnudd ¢ JACUCTBUTENbHBIMU 4HclIaMu. [lpulmmxéHHbIC
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenmenb ¢ 1menbiM  mokazateneMm. CrangaptHas  QgopMa  3amucH
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢GopMmbl  3alucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTHUYECKUX 3a0a4 W IPEACTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  crereHd.  JlelcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHUEe, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pelIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nienpix v 1poOHO-paIIMOHATBLHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IppuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amganus GyHkuuu. ['padux dyHknuu. B3anmHO
oOpaTHbIe (PYHKIIUH.

OObnacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHui Qynkuuu. Hymm Qynkumu.
[TpomexxyTku 3HAKOTIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-Oi CTENEHHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauaja MaTeMaTH4eCKOro aHajIn3a



ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHusA MMOCJICTIOBATSIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMETpUYECKOMN
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHWE mporpeccuu s
pELICHUS PeallbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, ornepauu HajJ MHOxecTBamu. Jluarpammel OJitnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMCaHUS pPeabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTr HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHMU.

Jlorapudwm yucna. JleciTuuHbie U HATypaJIbHBIC JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHne BRIPAKEHUH, COIEPKAITUX JIOTaPUDMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenpHbIE YPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne MpUKIIagHbIX 3a1a4 C MOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHHU.

CucTeMbl M1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JIacTeld HayKu M pPeaibHON
JKU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuomuueckne  dyHknuu. [IpomMexyTku  MOHOTOHHOCTH
byukiuu. MakcumMymbl 1 MUHUMYMBI GyHKIIUU. Haunbosbliiee M HauMeHbIIIEe
3HaueHHEe (PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpagukoB GyHKITUN IS PEIICHUS YPABHEHUM M JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIMN [AJi1 HCCIEIOBAaHUS MPOIECCOB H
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.



Havana maTeMaTH4eCKOr0 aHAJIN3A

HenpepriBabie GyHKIMH. MeTOT HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[MIpousBognass  ¢yakuuu. ['eomerpuueckuii ¥ (QU3MYECKUNH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K UCCIENOBaHHUIO (YHKIIUI HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HauyeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWIY4dllEero pEUICHUs B
NPUKIAIHBIX 3aJa4yax, 1 ONPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdeckuid cmbicia. Boruucnenue
uHTerpaina no gpopmyne Herorona—IJleiiOnuua.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcamMeTa «Marematuka» JOJIDKHO oOecrneyrBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO O6HIGFO O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

['paxxnaHckoe BOCHUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO
W OTBETCTBEHHOIO 4YJI€Ha POCCHUHCKOro OOIIeCTBA, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C HUX
GYyHKUMUSIMY ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIbI,
K HCIOJb30BAHUIO JTUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoaa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEIIEHHN, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3iIMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKUE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa >XKH3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas dusnueckas AKTHUBHOCTb); dbuzngecKoro
COBEPIIICHCTBOBAHMSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe BocIUTaHUE:
TOTOBHOCTBIO K TPYJZly, OCO3HAHHUEM IEHHOCTU TPYAOJIOOHUS; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ TPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W Ppeamu30BBHIBAaTh COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEHU >KU3HU; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHUMAHHUEM BIIMSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATIBLHOM
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa OSKOJOTHUYECKHX MpolJieM;
OpUEHTallMeld Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM JJIs pelieHus 3a1ad B
0o0JIacTU OKpYyKalollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB U OIEHKH HX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOM HayKdh Kak c]epbl 4YeIoBEYECKOW MAEesTeNIbHOCTU, JTArloB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO TMpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vuuseepcanonvie  nosnaeamenwvhvie  Oelicmeus, — 0becneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarWuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKpYXCarwjeeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABJISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIHPOBATH
OMpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMymupoBaTh U MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrsi B (aKkTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHIKH, NEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKHUX
YTBEPXKJICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3adauyd (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHS, BBIOMpATh Hawboyiee MOAXOMSIIMUNA ¢ YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBeie nccmenoBaTeIbCKUE TCHCTBUS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CTUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAKXKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

e BBIABJIATH JACPUIMTEI MHPOPMAIUH, NaHHBIX, HEOOXOAMMBIX JIJII OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vnuuseepcanonvie KOMMYHUKAGMUGHble  Oelicmeéus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

Oowenue:

e BOCHPUHUMATh H (OPMYJIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO



TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJly pelleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKICHHS C CYXICHUSMH JPYIUX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHUSI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
VHAMBHUIyaJIbHON pabOThI IPU pElICHUH YUeOHbIX 3a/1a4; IPUHUMATh 11eJb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPTraHU3ALUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbI pad0T, JOTOBapUBATHCA, 00CYKAaTh MPOLECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax padoThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE WITYPMBD» W UHBIE); BBINOJHATH CBOK YacThb padOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YIE€HAMH KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

Vhusepcanvnvie — pecynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM UMEIOIIHUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OpMAIIUU.
CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM  [IO3HABATEJIBHOW peduiekcur Kak OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIW W YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUSI WM HEJOCTHKECHUSI PE3YJIbTAaTOB AECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHATH3a»
Ha YpPOBHE CpPEIHEro OO0Iero oOpa3oBaHUS JOJDKHO 00ECIIeUHMBATH JOCTHKEHUE
CIIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucia ¥ BLIYHCIEHHUS

OmnepupoBaTh MOHATHSAMH: PpPalMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JECATUYHAs IpOOb, IPOLIEHTHI.

Bemonusate  apudmernueckue — omepauud € palMOHAIBHBIMM U
JEHCTBUTENFHBIMU YHCIIAMHU.

BremonusaTe npuOImKEHHBIE BIYUCICHUS, UCTIONB3YS MPaBUiia OKPYTJICHUS,
JieJ1aTh IPUKHUIKY U OLEHKY pe3ybTaTa BEIYUCICHU.

OmnepupoBaTh NOHATHUAMHU: CTEHEHb C IEJBIM IOKa3aTeJeM; CTaHIapTHas
dopMa 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HAaTypajdbHOW CTEINCHH,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alHMCH IEHCTBUTENBHBIX YHCEN ISl PEIICHUS
MPAaKTHUECKUX 3a7a4 U MPECTaBICHUS JaHHBIX.

OmnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO yIJa;
UCIOJIb30BaTh 3aIMCh IPOU3BOJIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHUsI 4 HEPAaBEHCTBA

OmnepupoBaTh MOHATUSMHU: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJOE,
palroHaibHOE, UPPALUOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHUE;

BeimonusaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH W pemiaTh
TPUTOHOMETPUUYECKUE YPAaBHEHUSI.

BoimonHsaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX M HUPpPaLMOHAIBHBIX
BBIPOXEHU W  pemarb OCHOBHBIE THUMbl  LENbIX, palUOHAIbHBIX U
UPpAIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB.

[TpuMmeHsTh ypaBHEHHS U HEPABEHCTBA AJIS PEIICHUS MAaTEeMaTUYECKUX 3aj1ad
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HayKU U PEabHOU KU3HH.

MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM arapara aireOphi.

DyHKIUHN U TPAPUKHU

OmnepupoBaTh MOHATHAMH: (YHKIHS, CIIOCOOBI 3aJaHus (PyHKUMH, 001acThb
OTIpEJICICHUS] M MHOXKECTBO 3HA4YCHMM (PYHKIUHU, Tpaduk (yHKIUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TOHATUAMU: YETHOCTP W HEUETHOCTh (QYHKIUH, HYIU
(YHKIMM, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUKN AJIs peLICHUS] YpaBHEHUH.



CrtpouThs U uuTaTh rpa@uKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBaTh rpaduku (QyHKIUN IS HWCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH IpU pelIeHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KHU3HH; BEIpaXaTh (HOpMyIaMH 3aBUCUMOCTH MEXKY BEIMYMHAMHU.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIHEAOBATEIbHOCTh, apUPMETHUECKas U
reoMeTpHuecKasi IpOrpecCu.

OmnepupoBarh NOHATUAMM: OECKOHEUHO YOBbIBalOLIas TIe€OMETpUYECKas
nporpeccusi, cymma 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOI MTPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENFHOCTEH M MPOTPECCHUIA IS PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJjis  OMHCaHUsA
peallbHBIX TPOIECCOB M SBICHUH, MPU PEUICHUH 3a4ad M3 APYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAENEHUE,  Teopema,  CJEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MNOHATUSMH: HATypalbHOE, LEIOE€ YMCIO; HCIOJIb30BAThH
MIPU3HAKH JIEJIMMOCTH LENBIX YMCEIl, PA3JIOKEHUE YMCIIa HA MPOCTHIE MHOKUTEIN
JUISL pELLICHUS 3aa4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBarh MOHATUSIMU: Jorapudm uucia, AECATUYHBIE U HATypaJibHbIC
JorapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW JUIA TpeoOpa3OBaHUS  BBIPAKCHHUI,
ONEPUPOBATH TOHATHUSIMH: ITOKA3aTEIbHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI TTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreinmonHate npeoOpa3oBaHusT BBIPAKEHHM, COJAEpKAIUX Jorapudmel;
OTIEpUPOBATh MOHATHAMU: JTOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JTIOTAPU(MUUECKUX YPaBHECHUIN U HEPABCHCTB.

Haxoauts pemeHnst npoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHU MU €€ PEILICHME;
VCII0JIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH U1 PELICHUS ITPAKTUYECKUX 3a1a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEM PAMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

DOyHKUMH U TPaPUKH

OnepupoBarb NOHATUAMM: MNEpUOAMYECKass  (DYyHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIllee 3HAaYeHUs (QYHKIUU Ha TPOMEXKYTKE; HCIONb30BaTh MUX IS
UCCIIe0BaHMsl PYHKINHU, 3aJaHHOU IpauKoM.

OmnepupoBarh MOHATHAMM: TpapUKH NOKa3aTENbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAMHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh JJIs PEIICHUS] YPAaBHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QyHKUMA JUIs HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLINH;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUI CMBICI TPOU3BOIHOM ISl peLICHUs
3a1ad.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH PON3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasT W  HMHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 3J€MEHTAPHBIX (DYHKUUH; BBIYUCISATH MHTETpall
no ¢popmyne HeroTona—JIelOnuna.

Pewate mpukiianHele 3aJayd, B TOM YHUCJE COLUMUAIBHO-3KOHOMHYECKOIO M
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXecTBa pallMOHATILHBIX U
1 eMCTBUTENBHBIX UKcel. ParmmonansHEIC 14 1 bubmorexa LOK
A -ra https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbiM 6 bubmmoreka [JOK
MoKazareiieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHHU. 18 1 Bbu6mmoteka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:"OZOMG . TpuronoMeTpuyecKmue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 IlocnenoBaTeILHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonrTpoabubie IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CrerneHsb ¢ pallMOHAIBHBIM [TOKA3aTEJIeM.
1 [ToxazarenpHas ¢pyHkums. [TokazareabHbie 12 1 bubmmorexa [JOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas KIIHSL.
2 .HOFapl/IiMI/IquKI/Ie q)y:BI?eHI/ISI " 12 bubmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
Tpuronomerpuueckue KIIMU U UX
3 rpa(bHKH T II?IFOHOMeTqZ;IecIiHe 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [{OK
4 [IpounsBoaHas. [IpuMeHeHne Mpon3BOIHOM 24 1 https://m.edsoo.ru/fL1cdafd
bu6mmoteka IIOK
41
> FITETPAL 1 €10 TIpHMEHEHHA o https://m.edsoo.ru/f11c4afd
. bubmuorexa [IOK
12 1
6 CHeTembl ypaBHeHHIL https://m.edsoo.ru/f11c4afd
7 HarypanbsHble U 1iesbie yucia 6 brbmmorexa LIOK
yp H https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH 18 5 but6mmorekxa [IOK
3HAHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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