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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIaPCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MAaT€MaTHYeCKOMY OOpa30BaHUIO, U TPAAUIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMH OCHOBY [UJIsl CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYIroil CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICITHOTO OBJAJEHUS 3aKOHaMM (PU3UKW, XUMUU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAeT yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapIiield IIKOJe ydJaluecs
MOJy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7ad, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeNield pealbHbIX CHUTYAllMi W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,
TpeOyroriei CaMOCTOSTEIILHOCTH, AKKypaTHOCTH, MPOIOTKUTEIBHON
KOHLIEHTpAaI[Md BHUMAHUS U OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ysbTarT.



B ocHoBe MeTomuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaln3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHYEeCKOTO aHAIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKUE JUHUU: «Uuciaa M BBIYUCICHUS,
«Dynkuun  u rpadukuy, «YpaBHeHUST W HepaBeHCTBa», «Hauama
MaTeMaTHYEeCKOro aHainusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM [BYX JIET
oOyudeHusl B CTapiIeil IIKOJie, €CTECTBEHHO IOMOJHSS APYT APyra M MOCTEIICHHO
HAChIasiCh HOBBIMM TE€MaMHU W pa3faenaMu. JlaHHBIA Kypc  SBISIETCS
WHTETPAaTUBHBIM, TOCKOJBKY OOBEAUHSET B ce0e CoJep:KaHhe HECKOIbKUX
MaTEMaTUYECKUX JUCIHUIUIMH: aJire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJaAeBalOT Bc€ Ooiiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (popMupyeTcs U
COBEPIIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYK) MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJyYEHHblE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, JJIs PElIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYEeCKOM 3aJ1auu, a 3aTEM MHTEPIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTar.

ConepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUucCina ¥ BBIYMCIICHUS 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM miKoJie. B crapiiel mkose oco0oe BHUMAHHE YACISIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPalMOHAIIBHO BBINIOJIHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynbraT. OOyyaromuecss MOMYYalOT HAaBBIKU NPUOIMKEHHBIX BbIUMCICHUH,
BBITIOJTHEHUS JIEMCTBUIA C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAXKECHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YyETCS HA NPOTSIKEHUU BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAaMU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [lorydeHHbIe yMEHUS UCIIOJIB3YIOTCS TPU UCCIIEIOBAHNUN
GYHKIUI ¢ TOMOUIbIO MPOU3BOJHON, PEIIeHUH MPUKIAAHBIX 3a/Jad W 3a/1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud (QyHkuu. JlanHas
collepKaTesibHasl JIMHUS BKJIIOYaeT B ceOsl Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢opmysaMm, NpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOAWT  JaJbHEWIEEe  pPa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTpAaKTHOrO MBIIIJIEHUSI Yy4aluxcs, (OPMHUPYIOTCA HaBbIKA JIE€TyKTUBHBIX



paccyxlieHuid, paboTbl C  CHMBOJBHBIMHU  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
S3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIUM W TpaduKh» TECHO
NeperIeTaeTCsa ¢ APYTUMH JIMHUSMU Kypca, TOCKOJBKY B KAKOM-TO CMBICTIE 3a70aET
MOCIIEI0BATEIHHOCTh U3YYCHUS maTepuana. Nzyuenue CTETICHHO,
MOKa3aTeJIbHOM, JJorapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YUeOHBIX
PEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaKk W C pEHIeHHEeM ypaBHEHHWU W HepaBeHCTB. [Ipu 3TOM Oonblioe BHUMaHHE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOPMyJIaMU 3aBUCHUMOCTU MEXKITY
pa3IMYHBIMM BEJIIMYUHAMU, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coJep:KaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHHM
¥ HaBHIKOB, MO3BOJIAIOIINX BBIPAXKATh 3aBHUCHMOCTH MEXAYy BEITUYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyueHue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHasg nuHUsA «Havama mMareMaTM4ecKkoro aHajau3a» IO3BOJISET
CYIIIECTBEHHO PACHIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK W MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYYaIOMIMMCSI,  KOTOPBIX MOSBISIETCSI BO3MOXXHOCTh UCCIIEI0OBATh U
CTpouTh Tpaduku (QYHKIUH, ONpeAessITh HX HAWOONbIINE U HAWUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAnun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHusi TmporeccoB. JlaHHas conepikareiabHas JHHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKMX MOJENeH peambHBbIX CHUTYaluH,
HAXOXKJEHUSI HAWJIYUIIEro pEIICHUs B MPHUKIAAHBIX, B TOM YHCIE COIMAJILHO-
HKOHOMUYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKd B Hayke, TEXHWKE M HcKyccTBe. OOydwaromiyecss y3HAIOT O
BBIJIAIONINXCSI PE3ysbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, ¥ UX aBTOpax.

CopepkarenpHO-MeTOIMYEeCKas JINHUSA «MHOXECTBa U JIOTUKA» B OCHOBHOM
MOCBSINIEHA  DJIEMEHTAaM  TEOPHUH  MHOXECTB. | €0peTHKO-MHOKECTBEHHBIC
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJbHOM MaTeMAaTHKU W IMpeaiararor
Haubosiee yHUBEPCATbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLUIUIMHBI B €AHHOE
uenoe. [loatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MOHHUMATh TEOPETHUKO-



MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKM W HCIOJb30BaTh €ro s
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaKK€ OCHOBBl MAaT€MaTHYECKOTO  MOJEIMPOBAHUS, KOTOpPbIE IPU3BaHBI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAIU, UCCIIET0BAHUS
3TUX MOJIeNel ¢ TMOMOIIBIO ammapara aiareOpbl ¥ MaTeMaTHYECKOTro aHalu3a U
VWHTEPHPETALNUN TOJYYEHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B Ka)KJIbIA
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUIS pelIeHUs MPUKIAIHBIX 3a71a4d. [Ipu periennn peaqbHbIX NPAKTUUECKHUX 3ajad
ydaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BAaTh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobnemy. [lesareabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anredpa v Hayaia
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM maHe Ha M3ydyeHHE Kypca ajreOpbl MU Hayajdl MaTEeMaTHYe€CKOTO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooyuenust — 170 yacos.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLEHTHI,
OECKOHEUHBIE  MepHoguveckue ApoOu. ApudMeTHUecKHe  oOmepanuud ¢
palMoHaNIBHBIMU YHCIAMU, TPE00OpPa30BaHUsI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIu4HbIX OTpaciei
3HAaHUU U pPEaJbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckre omnepauuu C JEUCTBUTENbHBIMUA wuciaamu. [lpuOnmxéHHbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNEeUCTBUTEIBLHOIO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWicTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemmenue niensix u 1poOHO-pAMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHNE ypaBHEHH U HEPABEHCTB K PEUIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3aJ1a4 U3 Pa3INYHbIX 00JIaCTel HAYKU U PEATbHOU KU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUY.

CrenenHas pyHKIMA C HATypaJIbHBIM M LENbIM Moka3areneMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.

TpuroHomerpruueckass OKPY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma O0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHWE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MIPUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Ornpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucsia ¥ BbIYMCICHUS

HarypanbHable u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33/1ad C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CHCcTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oyukius.  [lepuonuueckne  ¢yHkuuud. [IpomMexXyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBI (QyHKUMUA. HaunOosnblllee u HauMmeHblIee
3HaYeHHe (PYHKIIMU HA TIPOMEXYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUH, UX CBOWCTBA U TpadUKU.

Ncnons3oBanue rpadukoB GyHKIMN IS pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.



Hcnonb3zoBanne rpa@ukoB (QyHKIUN Jid HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT MPHU PEUICHUHU 3a7ady U3 JIPYTrux y4yeOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepsiBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIUH.  DopMmysnsl  HaXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BECHUS U YACTHOTO (DYHKITUH.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHue HanbobIero 1 HAaMMEHbIIET0 3HaueHUs1 QYHKIMHU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4IllIero pELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unmu rpadUuKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid ©u (u3Mdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnua.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO TIpenMera «MareMaruka» JOJDKHO O00eCIeunBaTh
JTOCTIKCHHUE Ha YPOBHE CPETHET0 00IIero 00pa30BaHUs CIASAYIOMNX JTUIYHOCTHBIX,
METAINpPEeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl ydeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['pasxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON TTO3UIIUU 00YYAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYEeCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJIEHTUYHOCTH, YBAKECHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCUNCKOW MaTEMAaTHKU, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYTyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM Pa3IMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTJbIXa, peryJisipHas buznyeckas aKTUBHOCTB); ¢buznyecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYyJy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIAaThb OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO HIKOJIOTHYECKON KYyJIbTYphl, TMOHWUMAHHUEM BIIHSHHSI
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpooJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JIs pelieHus 3aj1ady B
00JaCTH  OKpY’KAromIel cpeipl, IUTAHUPOBAHUS IIOCTYNIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBUIM3AIMW; OBJIAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENbCKYIO NEATEbHOCTh
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yIOTCSA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelcmeus, — 00eCneuUBaArOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUue  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTIpENIeICHUs]  TOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MPOBOJIUMOTO aHAJIN3;



BOCIPUHUMATh, (QOpMyJIupoBaTb U  NpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjlaraTb  KpUTEPUM  JUI  BBIIBICHUS ~ 3aKOHOMEPHOCTEHM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKACHUN (IIpsIMbIE U OT IMPOTHUBHOTO), BHICTPAWBATh apIyMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBL;

BBIOMpATh CrOco0 pernieHuss ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAapUaHTOB peEUIeHMs, BbIOMpaTh Haubosee MNOAXOASAIUNA C YUYETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHMUS,
(bopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJIUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBbEKTa, SBJIECHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENFHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI TIO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISABJIITE JeUIMThl MHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX MJII OTBETa
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BBIOMpAaTh  WMHGOpPMAIMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUpPOBaTh UHPOPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (Popmax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOSTEJIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.



2) Vuusepcanvmvie KOMMYHUKAmMUGHbBle  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo61enue:

e BOCHOpPUHHUMATh H (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yl, KOMMEHTHUPOBATH MMOJTYUYEHHBIN pe3yJIbTaT;

e B X0JI¢ 00CYKJEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pEIIeHUs; COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JIPYTHX
YYaCTHUKOB AMAaiora, oOHapyXUBaTh pa3IU4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM opme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;

e TPEICTaBIATH  pE3yNbTAaThl  pEHIeHHs  3aJadyd,  OKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyIHUYECTBO:

e NOHMMAThb W  HCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHAHOH U
WHINBHUIYAIBHON pabOThI P pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JESITENbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKHUX JIIOJICH;

e y4acTBOBaTh B I'PYIIOBBIX (popmax paboThl (00CYyX1€HUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W WHBIC); BBINOJHITH CBOIO YacTh pabOTBl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLICHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynsamueHbvle Oeticmaus, obecneyusarom
Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUUHOCTIU.
CamoopraHu3zanus:

COCTaBJIAITh IJIaH, AJITOPUTM PELIEHUS 3a]1a4uM, BBIOUPATH CIIOCO0 PELICHHUS C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJIAJACTh HaBbIKAMHM IIO3HABATEIBbHON peEeKCMH KaK OCO3HAHUS
COBEPLIAEMBIX IEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipouecca H
pe3yJibTaTa pelIeHUs] MaTEMaTUIEeCKOM 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PELICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B [JEATCIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIEGHUBATh COOTBETCTBUE pE3yJbTaTa LEIHM U YCIOBHUSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPpOOb, MPOLIEHTHI.

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEUCTBUTEIbHBIMU YUCIIAMU.

BbINoNHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKa3aTeslieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYI0 (DOPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHT€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BrmmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHaTh mpeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQKEHUW W  pelaTb OCHOBHBIE THIIBI  LEJbIX, PANUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HHU.

MognenupoBaTh peanbHblE CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.



DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSAMHU: (QYHKLUS, CTIOCOOBI 3aAaHusl (YHKIMHU, 0OJIACTb
OIIpENeICHUs] U MHOXECTBO 3HaueHWil (yHKIuH, rpaduk (GYHKIHUH, B3AUMHO
oOpaTHbIe PYHKIINH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIMH, HYJIU
(YHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHI U1 pelieHns ypaBHEHHA.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTelIeM.

Wcnonp3oBaTh Tpaduku (QyHKIUN A7 HWCCICIOBAHUS MPOIECCOB M
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTU MEXy BEIUUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBLHOCTh, apupMeTHdyeckas u
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUAMH: OECKOHEUHO YOBbIBalOLlas TIe€OMETpUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBaIOIIEe reOMETPUUECKON MPOTPECCHH.

3amaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIFHOCTEH U MPOTPECCHIA IS PEIICHUS
peaibHBIX 3aJa4 MPUKJIaJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJjisl  OMHCaHUs
peallbHbIX TPOIECCOB M SBICHUHM, MPU PEIICHUH 3a4ad M3 APYTUX Y4eOHBIX
IPEeIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpeAETeHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YMCIIa HA MPOCThIE MHOKUTEIIN
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENIEM.

OmnepupoBaTh NOHATHUAMU: JOrapupM uucia, ACCITUYHBIE U HATypajibHbIC
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA

[TpumeHaTh CBOMCTBA CTEMEHM Ui IPeoOpa3OBaHUsl  BBIPAXKECHUN;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHECHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIbI IOKA3aTENIbHBIX YPABHEHUM U HEPABEHCTB.



BoinonHsATh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOrapugmsl;
OIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YPABHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe perieHust mpocTeHIIMX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CUCTEMa JIMHEHHBIX yYpaBHEHUU U €€ pEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PEIICHUS MPAKTUYECKUX 3a/1a4.

HaxoauTp pelreHusi NpoCTENIINX CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
MCCJIEIOBATh MOCTPOSHHBIE MOJIEIHU C UCTIOJIB30BAHUEM amrmapara ajareophi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (YHKUUH, TOYKM OJKCTpeMyma (PyHKIUH, HauOosblliee U
HauMeEHbIllee 3HayeHuss QYHKIUA Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
ucciaenoBanus GyHKIMH, 3a]JaHHON TpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATEIbHOH, Jorapu@mMuiecko u
TPUTOHOMETPUUECKUX (PYHKIMM; M300paxaTh UX HA KOOPJUHATHOU TJIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOMN TJIOCKOCTH TpadUKH JTUHEHHBIX YpaBHEHUN
Y UCIIOJb30BaTh UX I PELICHUS] CUCTEMBI JIMHEHHBIX YPAaBHEHUIA.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYTUX YUEOHBIX AUCITUTLINH.

Hauyajia MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAST (QYHKIUS, TIPOU3BOIHAS () YHKIIHH;
UCITIOJIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHON JIsl pEIICHUS
3a1ad.

HaxoauTe npou3BOAHBIC 2JIEMEHTAPHBIX (PYHKIIMHI, BEIYUCIIATH IPOU3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOAHYIO IS HCCIICIOBAHUS (DYHKITMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSITh PE3YJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHHIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
MIPUKJIAJIHBIX, B TOM YHCIIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TOHATUSIMHU: TEpBOOOpa3Hasi W HWHTETpANl; TMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaia.

Haxonute mepBooOpa3Hbie 3J€MEHTApPHBIX (DYHKIIMI; BBIYHCIATH MHTETpal
o ¢popmysie Herorona—JleliOnuiia.

Pewlate mpukiianHele 3aayv, B TOM YHUCIE COLUAIbHO-3KOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

IIpunoxenue

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudgposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MHoOecTBa paluOHaIbHBIX U bubnmoreka [IOK

1 JIEUCTBUTEIIBHBIX Uncell. PainonanbHbIe 14 1 https://skysmart.ru/
ypaBHEHUS U HEPABEHCTBA https://ege.sdamgia.ru/

5 Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 Bbu6moteka [JOK
IIOKa3aTeNneM https://skysmart.ru/
Apudmerndeckuii KOpeHb N—O CTETICHU. bubmorexa HOK_

3 HWpparroHaibHbIe YpaBHEHHsI U HCPAaBEHCTBA 18 1 ttps://ege.sdamgie.ru/

https://resh.edu.ru/subject/5/
DopMyIsl bubmuoreka [IOK

4 tpuroHomerpuu. TpuroHomerpuyeckne 22 1 https://ege.sdamgia.ru/
ypaBHEHUS https://resh.edu.ru/subject/5/

bubmnoreka IIOK

5 [TocnemoBaTeNbHOCTH U IPOTPECCHH 5 https://ege.sdamgia.ru/

https://resh.edu.ru/subject/5/

6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 1
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




[Tpunoxenue

11 KIIACC
KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoakueie  Ipakruyeckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
but6mmoreka [IOK
CreneHs ¢ paluoOHaIbHBIM TTOKA3aTEJIECM. httos://skvsmart.ru/
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 P : Y —
YpPaBHEHUS U HEPABEHCTBA hitps://ege.sdamgia.ru/
resh.edu.ru
Jlorapudmuueckas GyHKIUS. bubnnorexa [JOK
2 Jlorapupmuyeckue ypaBHEHHUS U 12 https://skysmart.ru/
HEpaBEHCTBA resh.edu.ru
Tpuronometrpuyeckue GyHKIUH U UX bubnnorexa [JOK
3 rpaduku. TpUroHOMETPHUYECKHUE 9 1 https://ege.sdamgia.ru/
HEpPaBEHCTBA resh.edu.ru
bubnuoreka [{OK
4 [Mpoussoanas. [IpumeHeHe PON3BOIHON 24 1 https://skysmart.ru/
resh.edu.ru
bubnmorexa LIOK
5 WuTterpan u ero mpuMeHeHHsI 9 https://ege.sdamgia.ru/
resh.edu.ru
bubnmorexa LIOK
6 CucTeMbl ypaBHEHHI 12 1 https://ege.sdamgia.ru/
resh.edu.ru
but6mmoreka [IOK
7 HarypanbHble 1 11esp1e 9ncia 6 https://skysmart.ru/
https://ege.sdamgia.ru/
8 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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