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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma mo anrebpe ¥ Hayaldy MaTEeMaTHUYECKOTrO aHaiu3a. YTIIyOJEHHBIH
YPOBEHb Ha YpOBEHBb CpelHero odmero obpaszoBanus st oOyuaronuxcs 10-11-x kmaccos
MAQOY «COII Ne6» um. A. U. I'opauenko pazpaboTaHa B COOTBETCTBUU C TPEOOBAHHUSIMMU:

» denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

* npukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxacHUU (eaepaTbHOIO
roCyJIlapCTBEHHOIO 00pa30BaTeIbHOrO0 CTaHAAapTa CpeaHero oodmero obpa3oBaHus» (c
W3MEHEHUSIMU, BHECEHHBIMU TTpUKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

* npukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu (enepanbHOM
00pa30BaTeNbHOI MPOrpaMMbl CPETHET0 00IIEero 00pa3oBaHUsY;

* mpukaza MunnpocBemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHM3allMl W  OCYIIECTBJICHHS  0Opa30BaTENbHOW  JIEATENIBHOCTH IO  OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOTpaMMaM — 00pa30BaTEIbHBIM MpOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeTHET0 00IIero 00pa3oBaHuUsY;

* Konnenmuu npenogaBanusi yaeOHOTO MpeaMeTa «ainredpa U Havajia MaTEMaTUYECKOTO
aHanuza. YTiyOJeHHbI YPOBEHb YPOBEHDY;

* CII 2.4.3648-20 «CaHUTapHO-3MHUIEMHOJIOTUYECKUE TPEeOOBAaHUS K OPraHU3alUSIM
BOCIUTAHUS U OOYYEHHMs, OTAbIXa WU O3JOPOBJICHUS NETeH M MOJOJCKUY», YTBEPKICHHBIX
MTOCTAHOBJICHUEM TJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHuveckre HOPMATUBHI U TpeOOBaHHS K OOECIICYCHHIO
O6e3zonmacHocT u (W) OE3BPEIHOCTH Il 4YeloBeka (DAKTOpOB cpeabl  OOWUTaHUS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOT'O CaHUTApHOTro Bpaya oT 28.01.2021 Ne 2;

* yueOHOTO TJIaHa cpeHero obiero oopazoBanus, yreepxkaeHHOro MAOY «COIIl Ne6y
uM. A. . l'opauenko «OO0 yTBEp)KIACHHH OCHOBHOUW 00pa3oBaTeNbHON MPOrpaMMbI CPEIHEro
o011ero 0Opa3oBaHUs»;

* (QenepanbHOil paboueil mporpammbl MO y4eOHOMY MpeaAMeTy «aiaredpa W Hayaia
MaTeMaTUYeCKOro aHaln3a. YTIyOJIeHHBIH YPOBEHBY.

VY4eOHblii Kypc «Anredpa ¥ Havaga MaTeMaTHYECKOTO aHalU3a» SBISETCS OJAHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro OOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH oOOecre4YnBaeT WHCTPYMEHTANBHYI0 0a3y Uid H3Y4YeHHs] BCEX ECTECTBEHHO-
Hay4HBIX KYpPCOB, & C APYrOd CTOPOHBI, (OPMHPYET JOTHYECKOE M AOCTPAKTHOE MBIILICHUE
oOyJaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
HUCTOPUM, CJIIOBECHOCTH W JPYTUX JUCHMIUIMH. B pamkax nmaHHOro y4eOHOro Kypca
oOydaromiuecss OBJAJICBAIOT  YHHUBEPCATbHBIM  SI3BIKOM  COBPEMEHHOH HayKu, KoTopas
bopMyIUpyeT CBOM JOCTIKEHHS B MaTEMaTHIECKON (hopme.

Y4eOHbIii Kypc anreOpbl U Hadajd MaTeMAaTHYECKOTO aHaIH3a 3aKjIaJlbIBAeT OCHOBY IS
YCHENIHOTO OBJQJACHHUS 3aKOHAaMU (U3WKHA, XWMHH, OWOJOTHH, TOHWMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>KW3HU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOIB30BaTh WX IS
JMaNbHEWIero oOpa3oBaHWs W B TIOBCEJIHEBHOM JKM3HH. B TO ’ke Bpems OBJaJieHue
aO0CTPAaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIHMSIMHU alnreOpbl U MaTeMaTHUIECKOTO aHaIu3a
pa3BHBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCThH, JOKa3bIBATh
YTBEPKACHUSI C MTOMOIIBI0O UHIYKIIMH U PacCykAaTh NeAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETH3aInio, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIUICHHE.

B xome um3yuenuss yueOHOro Kypca «Aunrebpa M Hadanma MaTeMaTHYECKOTO aHAIHM3a»
oOydaronuecsi MOJy4YalOT HOBBIA ONBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO



MOCTPOCHUS MAaTEMaTHYECKHX MOJEICH pEealbHbIX CUTYyalluld, WHTEPIPETAlUUd MOTy4EeHHBIX
peleHui, 3HAKOMSITCSI C MIpUMEepaMU MaTeMaTH4YeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHublii Kypc oO0nalaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOIIMK (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky ydeOHOM  JesATeNbHOCTH, Tpedyromeit
MPOJODKUTEIFHOM  KOHIEHTPAllMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YCHHbIN pe3yibTar.

B ocHoBe Meronuku oOydeHus: anreOpe M HayajgaM MaTEeMaTHYeCKOrO aHaju3a JICKUT
JEeSTeIbHOCTHBINA MPUHIUI O0yYEHUSI.

B crpykrype yueOHOro kypca «Ausrebpa W Hayajla MaTEMaTUYECKOTO AaHAaJIH3a»
BBIJICTICHBl CIIENIYIOIINE COJEP)KAaTeIbHO-METOINYeCKue JIMHUU: «Uucna W BBIYUCICHUY,
«DyHKuuu U rpadpuku», «YpaBHEHUs U HEpaBeHCTBa», «Hauama mMareMaTuyeckoro aHajiusay,
«MHoOXecTBa U JIoTHKay. Bce OCHOBHBIE COAEpKATEIbHO-METOANYECKHUE JIMHUU U3YYaroTcs Ha
NPOTSDKEHUH JIBYX JIET OOy4YeHHMsS Ha ypPOBHE CpPEIHEro oOmero oOpa3oBaHHWs, €CTECTBEHHO
JOTIONHSSL APYr Apyra W TOCTENEHHO HACHINIASACh HOBBIMM TeMaMU U pasfenamu. JlaHHBIHA
yUeOHBI KypC SBJISETCS WHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe colepkaHue
HECKOJIbKUX  MaTeMaTW4YeCKUX JUCLUUIUIMH, TaKUX Kak anredpa, TpPUTOHOMETpHS,
MaTeMaTHYECKUH aHaJIN3, TEOPUsT MHOXKECTB, MaTeMaTHIecKas Joruka u apyrue. [lo mepe Toro
Kak oOydaromiuecs OBIaJeBalOT BcE Oosiee MIMPOKMM MaTEMAaTHUECKHUM ammapaToM, Y HHUX
MOCJIEIOBATEIbHO (OPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOMTH MaTeMaTHYECKYIO
MOJIeJIb pealIbHOM CUTYallMH, IPUMEHSTh 3HAHUS, MTOJIyYeHHbIE IPU U3YYEeHUU y4eOHOTO Kypca,
JUI  peIIeHUs CaMOCTOATENBHO C(HOPMYIMPOBAHHON MaTeMaTHUECKOW 3aJadd, a 3aTeM
HWHTEPIPETUPOBATH CBON OTBET.

CopepxarenpHO-MeTOMMYECKass JiMHUS ~ «Yuciia W BBIYUCIICHUS»  3aBepIIacT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAayaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpemnero oOirero odpa3oBaHusi 0co00€
BHUMaHue yaemnseTcs (GOpMHPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCTIOJTb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIIA, YMEHHE JCNaTh MPUKHUJIKY, BBITIOTHATH
npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIIOBBIE BHIPAKEHU A, paboTaTh C MaTEMAaTUUECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JNENCTBUTENBHBIX YMCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX YHcel. B Kakaom W3 3THx
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIIM(PHUECKUE 3aaul M OTEpAIU: JeJICHUE
HAIEJIO, OMNEPUPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX YHCEN, OcoOble CBOMCTBa
paIoOHATIBHBIX W UPPAIMOHATBHBIX YHCEN, apu(PMETHYECKUEe OIEpalliy, a TakKe H3BIICUYCHUE
KOpHSI ~ HAaTypaJbHOW CTENeHM HAa MHOXECTBE KOMIUIEKCHBIX 4YHcel.  bmaromaps
MOCJIEIOBATEIFHOMY ~ PAacHIMPEHHI0 Kpyra HCIOJNB3YeMBIX YHCET W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHsI IJIs1 PEIICHUS PA3IMYHBIX 33724 (popMHUpyeTcs MpeAcTaBIeHUE
0 €JIMHCTBE MaTEMATHKH KaK HAYKH U € POJIM B IIOCTPOSHUH MOJIEJICH PeaIbHOTO MHUpPa, IIMPOKO
HCTIONB3YIOTCSI 0000IIeHIE U KOHKPETU3AIH.

JIluans «YpaBHEHUS W HEPABEHCTBA» PEaTM3yeTCsl Ha MPOTSDKEHUH BCETO OOyYeHHUs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm paszaene [Iporpammsl
MPEyCMOTPEHO PEeIlIeHHuEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOywaroniyecs: oBlaJeBatOT
pa3MYHBIMM ~ METOJAMH pEIICHHUS pPalHUOHAIBHBIX, HWPPAUOHAIBHBIX, TOKAa3aTENbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ad,
colepkanux mnapamerpsl. [lomydeHHBIE YMEHUS HIMPOKO HCIONB3YIOTCS TMPH HCCICIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOAHOMN, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBININX U HAMMEHBITUX 3HaYeHU GyHKIuU. [laHHas comepikarenbHasl TUHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHME YMEHUW BBITIOJHATH Pacy€Thl 1Mo ¢dopMmyrnaMm, MpeodOpa3oBaHUs
paroHaTbHBIX, UPPAIIUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaK)Ke BBIPAKCHHIH,
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colepXkalx creneHd M Jorapudmel. braromaps u3yueHuio anreOpandeckoro Marepuaa
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PAacCyKACHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamu, IpeacTaBiIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHbIC HHCTPYMEHTHI JJISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
HAay4HbIX 33]1a4, HaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S13bIKa HAYKH.

ConepxarenbHo-MeToandecKas JUHUS «DyHKIMUA U TPaQUKI» TECHO MEPEIUIeTaeTCs C
IPYTMMHU  JIMHHSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMbIcIe  3a1aéT
[IOCJIEAOBATEIbHOCT ~ M3YyUEHUsi MaTepuana. V3yueHue  CTENeHHOW, I10Ka3aTelbHOMH,
jgorapu(pMUUEcKOi U TPUTOHOMETpUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GyHKUMA s pemieHust 3aJad U3 APYruxX Y4eOHBIX MPEIMETOB M pPealbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TaK M C PELICHUEM ypaBHEHUN M HepaBeHCTB. [Ipu
3TOM OOJIbIIOE BHHMaHUE YyaeseTcs (OPMUPOBAHHIO YMEHHS BBIpaXKaThb (OpPMYIaMu
3aBHCHUMOCTH MEXYy Pa3IUYHBIMU BEIMUYMHAMH, UCCIEA0BATh MONyUYeHHBbIE (DYHKIIUU, CTPOUTH
ux rpadpuku. Matepuan 3TOH COJEpKATENbHOW JIMHUM HAalENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaXKaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMH B pazNu4HON (opme:
AHATUTUYCCKOW, Tpadudeckod U cloBecHOW. Ero wusydeHue crmocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOMIEHMIO W KOHKpPETU3allUH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas nuHus «Havana MareMaTnyeckoro aHaian3a» MO3BOJSET CYLIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK M MPUKIIAJHBIX 3aja4, JOCTYIHBIX O0yJaroluMCs,
TaK KaK y HHUX TMOSBISETCS BOBMOKHOCTh CTPOUTH IPaUKHU CIOKHBIX (DYHKUUHN, OMPEENATh UX
HauOOJbIIME U HAaUMEHbILINE 3HAYEHUS], BBIYUCIATD IJIOM@AAU GUryp u oOBbEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas cozaepaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJENel peajdbHBbIX CHUTyaluid, IO03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUUAIBHO-D)KOHOMHUYECKHX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI0 aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpaKkTHOro, (OPMaIBLHO-IOTUYECKOI0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTEMAaTHUKH B HayKe, TEXHUKE U HcKyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3YNbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEMAaTUKH KaK HAyKH, U
00 uX aBTOpax.

ConepxatenbHo-MeToinYecKas JHHUA «MHOXECTBa W JIOTHKa» BKIIOYAeT B cebs
AJIIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE
IpEeCTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJHbHOW MaTeMaTHKU W NpeiarailoT Hauboiee
YHHUBEpPCATbHBIA SI3bIK, OOBEAMHSIIONIMM BCe pa3zesibl MaTeMaTUKH U €€ NPUIOKEHHM, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUUYECKUE TUCLUIUIMHBI U UX IPUIIOKEHUS B equHOe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOyYarolmemMycs TIOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BaTh €ro JJIs BBIPAKEHUS CBOMX MbIciel. Jpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJlelyeT MPHU3HAaTh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMH W  CJEJOBAHUE OMNpPENENEHHBIM IpaBUJIaM TOCTPOCHHUS  JJOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4YeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBIIIEHHUS] 00YYaIOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHMS Ha OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILJICHUSI.

B yuyeOHoM Kkypce «Aurebpa M Hayajla MaTEeMaTHYeCKOrO aHalIM3a» IMPHUCYTCTBYIOT
OCHOBBIl ~ MaT€MaTH4YeCKOTr0  MOJEIUPOBaHHUSA, KOTOpPble  TMPU3BaHBl  CIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHHUS MOJENEH pEaNbHbIX CHTyallUd, HCCIEIOBAHUS ITHUX
MoJieJlel ¢ TOMOIIbBI0 ammapara anreOpbl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaluu
IIOJIyYEHHBIX PE3yJabTaTOB. Takue 3aJaHus BIUIETEHBl B KaXAbId W3 pa3leloB INPOTrpPaMMBbl,
MOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca MIMPOKO UCHOIB3YeTCs ISl PEeLICHUS MPUKIIATHBIX
3agad. Ilpm pemieHHMM peanbHBIX NPAKTUYECKUX  337ad  OOydaroliuecss pa3BHBAIOT
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HAOIIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOIIECCE U3YUCHHSI BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha w3yuenme ydeOHOro Kypca «Anrebpa M Havajga MaTeMaTHYECKOTO aHAIIA3a»
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Heneno), B 11 kmacce — 136 yaco (4
yaca B HEJICIIIO).

@®opMbl yuéTa padoyeil mporpaMMbl BOCIHHMTAHUSA B padoyell mporpamMme 1o
MaTeMaTHKe

B cootBerctBumM ¢ ®I'OC nms Bcex y4eOHBIX MPEAMETOB B paMKaX KOMIIETEHTHOCTHO—
OPUEHTHPOBAHHOTO YPOKA, ILIENbI0 BOCIUTAHUSA CETOAHS SIBJISIETCS JOCTHXKCHHE JTMYHOCTHBIX
pe3ynbTaToB: (OPMUPOBAHUE MOJIOKUTEIHLHOW MOTHBAIIUH K 00YUEHHUIO; CO3/ITaHUE TTO3UTUBHOTO
OMOIIMOHAIBHOTO  OTHONICHWS K ypPOKy U  ydeOHOMYy mpeamery; (GopmupoBaHue
KOMMYHHMKATHBHOW KOMIIETEHIIMH, IOTPEOHOCTH B TMPUOOpPETEHHMH HOBBIX 3HAHUN Uepe3
COTPYAHUYECTBO (yMeHHUE paboTaTh B TPyNIEe WIM B Mape, NMPEICTaBIATh pPe3yabTaT CBOEH
NESTENIbHOCTH U JESATENIbHOCTH TPYIIbI, HCIOJIb30BaTh MPUEMBI PEUEBOrO OOIICHHS B XOJE
KOJUIEKTUBHOTO OOCYXIICHUS MPOOJIEMBbl M TPUHSATHUS PEIICHHS, YBAXATh Yy)KO€ MHEHUE W
OTCTauBaTh CBOIO TOUKY 3PCHHUS).

[Toatomy B ypoke npu peanuzaunu @PI'OC TpeThero nokoiaeHus 3a1aqa rneaarora:

. He TOnmpKO TOYHO, HO M TBOPYECKH BBINOJHATH MPOTPAMMHO-METOTUYECKHE
TpeOOBaHUs K YPOKY;

. VUUTHIBaTh  OONY4EHHOCTh, OOy4aeMOCTh, Y4YeOHbIE M  BOCIHUTATEIbHBIE
BO3MOXXHOCTH YUaIIUXCS;

. BBIJICTISITH B COJIEpKaHNE MaTepralia O0BEKT IPOYHOTO YCBOCHUS;

. NPOJYMBIBAaTh IIEHHOCTHOE OCHOBAaHWE BHIOOpa CONEpXKAaHUS M TPAKTOBKH
yueOHOro MaTepuana Ha YPOKe;

. OCYIIECTBIISITH MPAKTHYECKYIO HAIIPABICHHOCTh YUeOHOTO MPOIECcca;

. coueTaTh QPpoHTaANIbHBIE POPMBI PAOOTHI C TPYNTIOBBIMU U MHAWBHIYaTbHBIMU;

. nudPepeHIpoBaTh JOMAIIHUE 3aaHUs;

. o0ecrevynTh OIaronpusTHbIC THTUEHUYECKHE U ICTETUUECKUE YCIOBHS;

. B OOIlEHHE YyMEJIO COoYeTaTh TPEOOBATEIHHOCTh W YBAKEHHE K JUYHOCTHU
y4armerocs.

BocnurarenpHble 1eau  J000TO  ypokKa OTHOCATCS K  BOCIHMTAHUIO  KYJIBTYpPBI
JMYHOCTHU: BOCIIUTHIBATh TAaKOE-TO KauecTBO; BOCHUTHIBATH /(hOPMUPOBATH IEHHOCTHOE
OTHOIIEHHE K TOMY-TO; BOCIHTHIBATH O€pekHOE/yBaXXUTEIbHOE OTHOLUIEHHE K TOMY-TO;
BOCIMTHIBATh HENPUATUE TOTO-TO U T.A. Ho Ha ypokax MareMaTUKH, Mbl JOJKHBI BOCIIMTHIBAThH
OTHONIEHMS] K MaTeMaTHKe KaKk K 4YacTH OOlIederIoBeYecKoil KylnbTypbl; (opMHpOBaThH
NOHMMAHHUE 3HAYMMOCTH MATEMAaTHUKU JUIsl HAyYHO-TEXHMUYECKOTO IPOrpecca; BOCIMTHIBATH
rpaduyecKyro KyJbTypy IIKOJIbHUKOB.

C yderom paboueit mporpammsl Bociutanuss MAOY MO r.Hsraus «COLI Ne6» um. A.
U. Topauenko (Moaynb «llIkonbHBINA ypoK») BOCHHUTATEIbHBIM MOTEHLHMAT YPOK peau3yeTcs
gepes:

IlesieBbIe MPUOPHUTETHI MeTobI M IPHEMBI

VYcraHoBieHue [loompenue, moanepxkka, IMOXBaja, Mpockda  yUUTENs.
JIOBEPUTENIbHBIX  OTHOUIEHUH | [IpuBieueHre BHUMaHMs OOydaroLIMXcs K 00CYKIAaeMoi Ha
MEXIy y4YUTEeIeM U  €ro | ypoke HH(OpManuM, axkTHBH3AaIMI0O UX I03HABAaTEIbHOU
YYEHUKAMH NEATCIIBHOCTH ~ 4Y€pe3  HCIIONBb30BAHME  3aHMMATENbHBIX
3JIEMEHTOB, UICTOPUH U3 KU3HU COBPEMEHHUKOB.

[ToOyxneHune mKONHHUKOB | [loOyxnenne  oOydarommxcsi ~ cCOOMIOIaTh  Ha  YPOKe
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co0II01aTh Ha ypOKe | OOLIENpUHATHIE HOPMBI TOBEACHUS, NpaBWiia OOIICHUS CO

OOIIEPUHSTHIC HOPMBI | BCEMU y4YacTHHKaMH 0Opa30BaTENIbHOTO IMPOIECCa, MPHHIHITBI

MIOBEJICHHS y4eOHOM TUCHMIUIMHBI U CAMOOPTaHU3aIMH Yepe3 3HAKOMCTBO
u B mnociexyoomeMm cobmoxaenne «[IpaBun BHyTpeHHEro
pacropsiika 00y4aroIUXCA», B3aHMOKOHTPOJIb u
CaMOKOHTPOJIb 00yYarOIIHXCSl.

[TpuBneuenue BHuMaHus | Co3znanue CHeHaTbHBIX TEMaTUYECKUX IPOEKTOB,

IIKOJIFHUKOB K ILIEHHOCTHOMY | PACCUMTAHHBIX Ha COTPYAHHYECTBO MY3EHHOIO IeIarora,

aCleKTy  HW3ydYaeMbIX  Ha | MeJarora-cuxojora ¢ YYUTeIsIMH  NpeJIMETHHKaMH,

YpOKax sIBJICHUM

opranu3zanysi paboThl ¢ TOIy4yaeMOW Ha YPOKE COIMAIbHO
3HaYMMOI HMH(OpMaIueil — UHUIMUPOBAaHHE ee O0CYXIeHus,
BBICKA3bIBaHUS YYAIlMIMHCS CBOETO MHEHHS 10 €€ IOBOAY,
BBIpAaOOTKM CBOETO K HEW OTHOIICHUS, PA3BUTHE YMEHUS
COBEpIIATh MPABWIIBHBIN BBIOOP.

PasButne mno3HaBaTeNbHOW U
TBOPYECKOMH aKTUBHOCTH,
MHHUIMATHBHOCTH B
Pas3InYHbIX chepax
IPEIMETHOM  JeSATEIbHOCTH,
pacKphITUs TBOPYECKUX
crocoOHocTeH, 00yyaroumxcs
c pa3HbIMU
00pazoBaTenbHBIMU
HOTPEOHOCTAMU u
VH/IMBUyaJIbHBIMA
BO3MOXKHOCTSIMH

Opranmzanus MNPEIMETHBIX  00pa30BaTENbHBIX  COOBITUH

(mpoBeseHNEe MPEeIMETHBIX AeKaa) A 00yJaroIuXcsl.

Hcnons3oBanue
BOCTIUTATEIbHBIX
BO3MOYKHOCTEN  COJEp KaHUs
y4eOHOTro npeamMeTa

JemoHCcTpanus JETAM MIPUMEPOB OTBETCTBEHHOIO,
IPaXJAaHCKOTO IOBEJEHUs, IPOSBICHHUS YEIOBEKOIIOOUS U
JI00pOCEPIEYHOCTH, IEPEBOJL COEPKAHMS C YPOBHS 3HAHUMI Ha
YPOBEHB JINYHOCTHBIX CMBICIIOB, BOCIIPUATHE LIEHHOCTEN Uepes3
HOI[60p COOTBECTCTBYOIIMX TCKCTOB JIA YTCHHA, 3aJad IAJid
peleHust, MpoOJIeMHBIX CUTyallui Uis OOCYXIeHMs B Kjacce,
aHaJIW3 TOCTYIKOB JIIOJEH, UCTOpHUM cyned, KOMMEHTapuHu K
MPOUCXOJSAIIMM B MHpE COOBITHSM, HCTOpUYECKas CIpaBKa
«JIeHTa BpeMeHn», NpoBeJIeHne YPOKOB MYyKECTBaA.

[Ipumenenue Ha YpOKe
MHTEPAKTUBHBIX (OpM pabOThI
y4amxcs

WHTennexTyalibHble UTPhl, CTUMYJIHPYIOIINE TO3HABATEIbHYIO
MOTHBAIIMIO IIKOJbHUKOB; KBECTbI, TUCKYCCHH, KOTOPBIE JAlOT
y4JaliuMcsi  BO3MOKHOCTh  NPHOOPECTH  ONBIT  BEACHMSA
KOHCTPYKTUBHOTO JUajiora B aTMochepe MHTEIIEKTyaJbHBIX,
HPAaBCTBEHHBIX U 3CTETUYECKHUX MEPEKUBAHUI, CTOJIKHOBEHUI
Pa3IMYHBIX B3IJIS0B U MHEHUH, TOMCKA UCTHHBI M BO3MOXKHBIX
myTel peleHus 3aaun Wi MpoOJieMbl, TBOPUECTBA YUUTENS U
y4aluxcsl, TPYyNIoBbie padoThl UM pabOTHl B Mapax, C LEIbI0
o0y4eHHs KOMaHJHON paboTe M B3aUMOJCHCTBUIO C JAPYIHMMHU
JeTbMH, [TOCTAHOBKM OOIIEH LenH, JUIsl JOCTHKEHHsT KOTOPOM

KaK b1 JTOJDKEH BHECTHU HWHIUBUIYAJIbHBIN BKJIAQ]I,
pacrpeesieHuo poJieH, peduiekcruen BKIaaa Kaxa0ro B 00Iui
pe3yibTar.
MotuBauus spyaupoBaHHbIX | HacraBHudecTBO.  YuacTue  NpEeACTaBUTENECH  ILIKOJBHOIO
ydaIuxcs HaJ ux | aktuBa B CoBere TNONAEPKKH pebdeHKa 10 BONpocaM




HEYCIICBAIOIIUMHU HEYCICBAIOIIUX  OOy4aroIuXcs C  IeJbI0  COBMECTHOTO
OJIHOKJIACCHHKAMU COCTaBJICHHS mjaHa JTUKBUIAILIUH aKaJIeMHUYECKOU
33JI0JDKEHHOCTH 110 TPEIMETAM.

Pa3Butus Hcnons3oBanue TexHooruu «Iloprdoamnoy.
CaMOCTOSITCIIBHOCTH,

pediexcun U CaMOOLIEHKH,
IJIAHUPOBAHUS JIESATEIIBHOCTH,
BUJCHUS IIPaBUJIBHOTO
BEKTOpa JUI  JaJbHEHIIETO
pa3BUTHSI CIOCOOHOCTEN

NuunuupoBanue u | Peanmuzamuss UMM MHIUBUAYAJbHBIX M TPYIIOBBIX
HOJIepPIKKa UCCIIEIOBATEIbCKUX ~ NPOEKTOB, YTO JacT  LIKOJbHHKaM
UCCIIEI0BATEIbCKON BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS
NEeSITeIbHOCTH HIKOJIbHUKOB TEOPETUYECKOH  MpoOieMbl, HaBbIK TI'CHEPUPOBAHUA U

oopmiIeHHST COOCTBEHHBIX WJCH, HABBIK YBAXKHTEIHLHOTO
OTHOIICHHUS K YyKUM UIEsIM, ODOpMIIEHHBIM B paboTax APyrux
WccaeoBaTeNield, HaBBIK IMYOJMYHOTO BBICTYIUICHHS TIEpe.
ayTUTOpUE apryMEHTUPOBAaHUS U OTCTAaUBAHUS CBOCU TOUYKH
3peHusl.

Br160op Tex wnu uHbIX (HopM, Crioco60B, METOIOB U MPOEMOB BOCITUTATENLHOM pabOThI HA
YPOKE YUUTEIb ONPEEIIIET CAMOCTOSTEIbHO B COOTBETCTBUHU € LEJSIMU U 33JJa4aMi ypOKa.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yucsia 1 BbIYUCICHUSA

Pammonaneubie yncna. OOBIKHOBEHHBIE M IECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanydeckue 1podu. IlpuMenenue qpodeii 1 NpoLeHTOB ISl peIeHHUs] TPUKIIAJHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTButenpHble yKcna. PannoHanbHble U UppaloHaibHbEe Ynciaa. ApumeTnueckue
ornepanuuu ¢ JEHCTBUTEIBHBIMM 4YMCIaMH. MOAyib JNEHMCTBUTENIBHOTO YHMCIA U €r0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Vcnonb3oBanue noaxoasieit Gopmbl
3alMCH JEHCTBUTENBHBIX YACEN IS PELICHUs TPAKTUYECKUX 3a]1a4 U NIPEACTABICHUS 1aHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHON CTENIEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IOKA3aTeleM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
MTOKa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypajbHbIE JTOTapU(MBIL.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC H
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnmecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHMsA. YpaBHEHHE, KOpPEHb YPaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS M ypaBHEHHUsI-CIIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.
MHorounaessl OT ONHOM NEPEMEHHOH. JleleHHMEe MHOrO4YJICHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUN, COAEPIKAIIUX CTEICHU U KOPHH.

Wppanmonansuple  ypaBHeHUs. (OCHOBHBIE METOABl PELIEHUS HUPPALUOHAIBHBIX
YpaBHEHUU.




IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHH.

IIpeoOpa3oBaHue BbIpaXXKEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PEIICHHS JIOTapH(PMHUUYECKHX
YpaBHEHUH.

OcHoBHBIE TpUTOHOMETpUUecKue ¢opmynbl. [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JMHEHHBIX ypaBHEHMU. Marpuiia CHCTEMbl JIMHEHHBIX YpPaBHEHMI.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI M CBOWCTBA, BBIYUCIEHUE €r0
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUs] CUCTEMBbI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAHBIX 3a7a4 ¢ IOMOLIbI CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MareMaTU4eCKMX MOJCIEH PEAIbHOM CUTyalMd C IIOMOILIbK YPAaBHEHUHN U
HepaBeHCTB. [IpuMeHeHHne ypaBHEHUN M HEPABEHCTB K PELIEHUI0 MaTeMaTMYECKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HAyKu U pealbHOM KU3HU.

DyHKkUUH U rpaguKu

OyHkus, crnocodbl 3agaHus (pyHkuu. B3aumuo oOpaTtHble ¢yHkuuu. Kommosuius
¢ynkuunii. ['paduk pyHkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus TPaPuKOB ()yHKITHIA.

OO6nactp onpeseneHuss U MHOXKeCcTBO 3HaueHull ¢pynkuuu. Hynu pynxnuu. [Ipomexyrku
3HaKonmocTostHCTBA. YETHBIE M Heu€THble QyHKuMU. [leprmomumueckue dynkmmu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOosnbiiee u HauMeHblIee
3HaYeHUs (PYHKIUU Ha IPOMEKYTKE.

JIuneltHast, KBagpaTU4Has U ApOoOHO-IMHENHHas QyHKIMU. DIeMeHTapHOe HCCIeJ0BaHue
Y TIOCTPOEHHUE UX rpaUuKoB.

CreneHHas (yHKUUS C HAaTypaJbHBIM M LENbIM NoKa3arenaeM. E€ cBoiicTBa U rpaduxk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKAa3aTENEM.

[TokazarenbHas u Jorapupmuueckast yHKIMH, UX cBoMcTBa U rpaduku. VMcnonb3oBanue
rpaduKoB QYHKIUHN JUIsl pellieHHs] ypaBHEHUH.

TpuroHnomerpuyeckass OKpPYKHOCTb, OIpENEICHHE TPUTOHOMETPUUYECKUX (YHKIUH
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B pealbHBIX IIpoleccax M sBIEHUSAX. ['paduxu
pEabHBIX 3aBUCUMOCTEH.

Havyana maTeMaTH4eckoro anajamusa

ITocnenoBarensHOCTH, CIOCO0BI 3a/laHus MIOCJIEI0BATEIBHOCTEN. Meton
MaTeMaTU4ecKOl MHIYKIUU. MOHOTOHHBIE U OTpaHMYEHHBIE MOCJen0BaTelbHOCTH. McTopus
BO3HMKHOBEHUSI MAaTEMaTUYECKOTI0 aHAJIM3a KaK aHajn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOTrpecCHi.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEAJIbHBIX 3aa4 IPUKJIAIHOTO XapaKTepa.

HenpepeiBHble (GyHKIIMM U UX CBOMCTBAa. TOUYKM pa3pbiBa. ACHUMNOTOTH IpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUISl pEeIICHUsS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPephIBHBIX (YHKIIHMM JJIsl pelIeHus 3a/1a4.

IlepBass u Bropas mnpousBoAHble ¢GyHKIMU. OmnpeneneHne, TEeOMETPUUYECKUI U
(U3UYECKU CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K TpaduKy QyHKITHH.

[TpousBosHbIe Ar1eMeHTapHBIX (yHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BEACHHUS, YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHoxecTBa M JTIOTHKA
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MHosecTBO, onepanuy HaJl MHOXKECTBAMM U MX CBoWcTBa. J[narpammsel Diliepa—BenHna.
[IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOIO ammnapara Julsd OIMCaHUs pealbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MAaTeMAaTH4YEeCKOro  OOBEKTa,  CIIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KITIACC

Yucna ¥ BbIYMCTICHUS

Harypanbuble um nensle uucna. IIlpumeHeHune NpU3HAKOB JENMMOCTH LEJbIX YHCET,
HanbOobIMi o0 nenutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTAaTKOB 10 MOJYJIIO, allroput™Ma EBKknnaa 11 pemenns 3a4a4 B LEJIbIX YUCIIAX.

KommiekcHpie umcna. AnreOpamyeckass W TPUTOHOMETpUYEcKass (HOPMBI  3amucu
KOMIUIEKCHOTO 4yucia. ApudMeTHYEeCKHe ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN IJs pelieHus (GU3NYECKuX |
r€OMETPUYECKUX 3a1a4.

YpaBHeHNsI 1 HEPABEHCTBA

CucremMa U COBOKYIIHOCTh YpPaBHEHMM M HEpPAaBEHCTB. PaBHOCHIIbBHBIE CHCTEMBI U
CUCTEMBI-ClIeICTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60Op KOpHEH TPUTOHOMETPUYCCKUX YPABHEHUU C TOMOIIBIO TPUTOHOMETPUUICCKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJBl  pEIIEHHS CHUCTEM U  COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaAMETPAMH.

[IpumeHeHnEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUUYECKUX 3a1ad U
3ala4 U3 Pa3MYHbIX oO0NacTel HAayKM M pealbHOW >KU3HM, HMHTEpHpeTalys MOJyYeHHbIX
pe3yNbTaToB.

DyHKUUH U rpaguKu

I'papux xommosuimu QyHkuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckre GyHKIUH, UX CBOMCTBA U rpaUKH.

I'padmueckue metoabl penieHHs ypaBHEHHH U HepaBeHCTB. ['paduueckue MeTozs
peleHus 3a1a4d ¢ napaMeTpamH.

Hcnons3zoBanne rpagukoB (GYHKIUN 171 MCCIEIOBAHUS IMPOIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeHeHne TNPOM3BOAHOM K HCCIENOBaHHWIO (YHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHrne HauboIbIIero 1 HauMeHbILEro 3HaYeHU I HeTpepbIBHOM (PyHKIIMK Ha
OTpE3KE.

[IpumeHeHne NPOM3BOAHOM JUISl HAXOXJACHUS HAWJIYYlIero pelleHus B MPHUKIaJHBIX
3ajadax, Ui OIpEeNeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyioil wuiu
rpaduKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOWMCTBO IMepBOOOpa3HbIX. [lepBooOpa3Hbie 3IEMEHTApHBIX
bynakuwmii. [TpaBuna Hax0KaeHUS TEPBOOOPA3HBIX.

Nurerpai. ['eomeTpryeckuil CMbICII MHTETpaa. BelunucieHue onpenenéHHoro MHTerpaina
o ¢popmyne Hrrorona-JleitOnua.

[IpumeHeHne wuHTErpana Uil HAXOXACHUS IUIOMAACH IJIOCKUX (uryp u o0bEMOB
F€OMETPUYECKUX TeJ.
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[Tpumeps! perennit qudQepeHnanbHbIX ypaBHEHHH. MaTeMaTHuecKoe MOACTHPOBaHNE
peabHbBIX MPOLECCOB C MOMOILBIO AU(PepeHInaNbHbIX YPABHEHU.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCHIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4aroOmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCHICKOro OOIIEeCTBa, MPEACTABIEHUE O MaTEeMaTHYEeCKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUM, NPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COLMAIBLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU H HA3HAUYCHUEM;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

c(OPMHPOBAHHOCTH POCCUICKOM IPa)TaHCKOW WACHTUYHOCTH, YBRKECHUS K TPOLLIOMY H
HACTOSIIEMY POCCHICKON MaTeMaTHUKH, EHHOCTHOE OTHOILLIEHHUE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoja, C(HOpPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKHM U JESTEIbHOCTHIO YYEHOrO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKJIIOYAas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTieKTaM Pa3InYHbIX BUJIOB UCKYCCTBA,

5) pusuveckoro BoCnUTAHMUSA:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTeMaTHYEeCKWE 3HAHUS B HWHTEpecax
3I0pOBOTO U 0e€30MacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIN PEKUM 3aHSATUN W OTIbIXA, PETyJsipHas u3ndecKas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITUSX CIIOPTUBHO-03A0POBUTEIHHON
JeSTeTLHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3IMIHbIM cepam
pohecCHOHANBEHOM JeSTeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON M €€ MPHIOKEHUSIMU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3KOJI0TrM4YeCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, TMOHUMAaHHE BIUSHUS COLUAIHHO-
SKOHOMHUYECKUX TIPOIECCOB HAa COCTOSHWE MPHUPOJHOM M COITMATBHOW Cpeabl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0JeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’KaIoLIel cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKd M OOIIECTBEHHOW MPAKTUKH, NOHHMMaHHWE MaTeMaTH4eCKOW Hayku Kak cgepbl
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YeJIOBEUECKOM JACATCIIbHOCTH, OTAaIlOB ec Pa3BUTHA U 3HAYUMOCTU IJId pa3BUTHUA NUBUJIM3AllUU,
OBJIaAICHUEC SA3BIKOM MaTCMaTHUKHU U MaTeMaTHYeCKOMI Ky.]'[BTypOﬁ KaK Cp€ACTBOM IIO3HAHUA MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U

B IpyIIIIE.

METANPEMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue a1ecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOI0 aHAJIN3A,

BOCIPUHUMAThH, (POPMYIHPOBATH U MPEeOOPA3OBBIBATH CYXKIACHHS: YTBEPIUTENIbHBIE U
OTpUIIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpeuHs B (pakTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpe[yiaraTb KPUTEPUH JUISI  BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JIeaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUN (TIpSAMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMpaATh CMOCOO pemieHuss y4eOHOW 3amaun (CpaBHUBATH HECKOJBKO BapHAHTOB
peuieHusi, BBIOMpaTh HamOoJIee TMOAXOIANIUN C YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHEB).

Ba3oBble ucciiegoBare/ibCKue AeicTBUSA:

WCIIONBb30BaTh  BOMPOCHI ~ KaK  MCCIEIOBATEIbCKUM  MHCTPYMEHT  IO3HAaHMS,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHE MTPOTHBOPEUYNE, TPOOJIEMY, YCTaHABIMBATh NCKOMOE
U 1aHHO€, POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTH CAMOCTOSITEJIbHO  CIJITAHUPOBAHHBIM  AKCIIEPUMEHT, UCCJICIOBAHHE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENTLHO (POPMYIHUPOBATH 0OOOIIEHUS U BBIBOBI MO pe3ybTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEIIOIONKEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH Ae(PUIMTH HHPOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOIPOC U IS
pEIICHUS 3aa9H;

BBIOMpaTh MH(OpPMAMIO W3 UCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HWHGOPMAIMIO, TPEACTaBISATH €€ B pasduyHbiXx  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAJAE&KHOCTh HMHGOPMAIMM IO CaMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJbHbIE y4eOHbIe JeilcTBUS

Oo0menue:
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BOCIIPUHUMATh M (HDOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C YCIOBUSIMH U LEISIMHU
OO0IIeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TEKCTaX, JaBaTh NOACHEHHWS IO XOAY pEUICHHs 33Jayd, KOMMEHTHPOBATh IOJTY4YEHHBIN
pe3yJbTar;

B X0JIe 00CYX/IEHUS 33a[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3a1auu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3M4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popMe pOpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKCHNUS;

NPEJCTABIATh PE3YNIbTAThl PEHICHUS 3a/a4M, SKCIIEPUMEHTa, MCCIEeIOBAaHUsA, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcAIbHbIE YUeOHbIE 1l CTBUSA

Camoopranu3anmusi:

COCTaBJIAThH IUIAH, aJTOPUTM pPELICHUs 3a/1aud, BBIOMPATh CIOCO0 pEIIeHHS C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIILHON peICKCHN KaK OCO3HAHHS COBEPIIAEMbIX AEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pEe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PEHICHHsI MaTeMaTHYeCKOH 3a1a4H;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEUICHWW 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBME pe3yjbTaTa LEIM M YCIOBUSAM, OOBACHATh NPUUYMHBI
JOCTIDKEHUSI WM HEIOCTIDKEHHsSI Pe3yJIbTaTOB JEATENIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasi 1eAITEJILHOCTD:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOTHI MpH
pemeHnr y4eOHBIX 3aaa4, MPUHAMATh [EJNb COBMECTHOH JeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHON paboOThl, paclpenensTh BHIbI paboT, JOrOBapHBAaThCs, OOCYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IPYNMOBBIX (opmax paboTel (00CykaeHus, 0OOMEH MHEHM, «MO3TOBbIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOIO 4YacTb PabOTHI M KOOPAWHUPOBATH CBOW JICHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOET0 BKJIaga B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kjacce oOyyarouiuiicss MOJY4YUT CIEAYIOIIUME MpeIMETHBIE
pe3yJbTaThl 1O OTJEIBbHBIM TeMaM pabodeil mporpaMmel yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYeCKOro aHallu3a:

Yuciia ¥ BbIYUCICHUSA:

CBO60)IHO OINECPHUPOBATH NOHATUAMU: pallMOHAIBHOC YUCIIO, OeckoHeuHas NnepuoanvIcCKas
NpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXECTBA PAallMOHAIBHBIX U JACHCTBUTEIHHBIX
YHCEJl, MOLYJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh APOOM W TPOLEHTHI IS PEIIeHUs NPUKIAIHBIX 337ad W3 Pa3TUYHBIX
OTpacJieil 3HaHUM U peaIbHON KU3HU;

NPUMEHATh NMPUOIMKEHHBIC BBIYMCICHUS, MPaBHJIA OKPYTJICHUSA, NMPUKUAKY U OLEHKY
pe3yJibTaTa BRIYUCIICHUN;
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CBOOOJHO ONEpUpPOBATh TOHSATHEM: CTENEHb C IIENBIM IIOKa3aTesieM, HCIIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCHU JAECHCTBUTEIbHBIX UYUCEN JUIsl PELICHMs NPAaKTUYECKUX 3anad U
NPECTaBICHUS JAHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM I10KA3aTelEM;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: JIorapudM 4YHUCIA, JECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: CUHYC, KOCHMHYC, TAaHT'€HC, KOTAHI'€HC YMCJIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHUsI U HEPaBEeHCTBA:

CBOOOJHO  ONepupoBaThb  MOHATHAMU:  TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO,
PaBHOCWIIbHBIC YPaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

IPUMEHATh PA3IMYHbIE METO/bl PEIICHUS PALMOHAIBHBIX U JAPOOHO-PALMOHATIBHBIX
YpaBHEHHIA, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUAMU: MHOTOYJIEH OT OJHOM NEepPEeMEHHOW, MHOTOUWIEH C
HenbpiMAd - KO3 QUIUeHTaMH, KOPHH MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anay;

CBOOOJHO ONEpUPOBATh TOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHWH, MaTpHIa,
ONpeseNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenuTens 2 X 2 JUis BBIYMCICHUS €r0 3HAUYCHUS, IPUMEHSATh ONPEACITUTENN IS PEIICHHS
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JMHEWHBIX YpaBHEHHH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBI0 MATpUll W
olpesienuTeNnell, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ysbTar;

HCII0JIb30BaTh CBOMCTBA EHCTBUI C KOPHSAMU JJIsl MpeoOpa30BaHuUs BbIPAKEHMUI;

BBIMOJIHATE NPEOOpa30BaHUs UUCIOBBIX BBIPQKEHUHM, COJAEpXKAIUX CTENEeHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh CBOMcTBAa JorapupmoB JUisi IpeoOpa3oBaHUS  JOrapHPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HMppPALMOHANbHBIE,  IIOKa3aTelIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBI0 PaBHOCWIIBHBIX MEPEX00B
WJIN OCYILECTBIISIS MPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TpPUTOHOMETpUYeckne (opMynasl s 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJHO OIEPHUPOBATH TMOHITHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
HEo0Xo1uMble (OPMYIIBI JUTS PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUIH;

MOJISIMPOBATh pEajbHBIE CHUTYallMd Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBAa [0 YCJIOBHIO 3a/ayM, HCCIEI0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaQUKH:

cBOOOJHO ONepUpoBaTh MOHATUSIMH: (YHKIUS, CIOCOOBI 3aAaHUs (YHKIUH, B3aUMHO
oOpatHble (DYHKIUHM, KOMIO3UIMUSA (YHKIMHA, rpaduk (YHKLUUHU, BBINOJIHATH 3JIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINA;

CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: OOJACTb ONpEIENCHHs M MHOXECTBO 3HAUYEHHI
(GyHKLIUU, HYIU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OINEpPHPOBATH MOHATUSMH: UYETHBIE U HEYETHBIC (YHKLNHU, MEPHOAMYECKHE
(YHKLINU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl U MHUHHMMYMbI (YHKIHH,
HanOoJIbIIIee M HaUMEHbIIIee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE;
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CBOOOJHO ONEpHpPOBATh MOHATUSAMH: CTENEHHas (PYHKIUS C HaTypaJbHBIM U IEIBIM
nokasareseM, rpaQuk CTENeHHON (YHKLUMU C HaTypaJbHBIM M LEJIbIM IOKa3areneM, rpapuk
KOpHsI N-0¥i CTETIeHH KaK (YHKIIUU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKA3aTeleM;

OIlEpUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTU4yHas U JpOOHO-TMHEWHHas (QYyHKLHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: NOKa3aTelabHas U Jorapupmudeckas (QyHKIHUH, UX
CBOWCTBA U TrpaMKH, HCIIOIB30BATh UX IPAadUKH ISl PEIICHHs YPAaBHEHHUIA;

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, OIpEJesICHUE
TPUTOHOMETPHUUYECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipadukyu (GYyHKUMHA A MCCIEJOBAHUS MPOLIECCOB M 3aBUCUMOCTEH Ipu
peLIeHNH 3aJad U3 JPYruxX y4eOHBbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Hayana maTreMaTH4eCKOro aHaIM3a:

CBOOOJHO ONEpUPOBATH MOHATHAMM: apudMeTHUecKass U reoMeTpuyeckas mporpeccus,
0eckoHeuHO yOBIBarOIIasi FTeOMETPHYECKasi IPOTPECCHs, TMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

HCIIOJIB30BATh IIPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATHSAMM: IIOCJIEAOBATENBbHOCTb, CHOCOOBI  3a/aHUS
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIEN0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJHO OTEpUPOBATh MOHATHAMU: HENpPEPHIBHBIC (DYHKIIMH, TOYKU paspbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIH;

cBOOO/JIHO ONeEepUpOBATh MOHATHEM: (YHKIUS, HENpEphIBHAs Ha OTpE3Ke, NMPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (PYHKLUH s peIIeHHs 3a/1a4;

CBOOOZHO OIEpUpOBaTh MOHATHSMH: IepBasi M BTOpas NPOU3BOAHbIE (DYHKIINH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh IPOU3BOJHBIE CYMMBI, MPOM3BEJIEHUS, YaCTHOIO W KOMIIO3MIIMU JIBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

HCIOJIb30BaTh TE€OMETPUYECKMM M (U3NYECKUN CMBICI MPOU3BOJHON AJisl pelIeHus
3a/1a4.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIepallii HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCAaHUs pPeaIbHbIX MPOLECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

cBOOO/JIHO ONEpUpOBaTh MOHATHUSMHU: OIpEAETICHHE, TeOpeMa, YpaBHEHHE-CIEICTBUE,
CBOWCTBO MaTeMaTH4YeCcKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIIbHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOyyarouiuiicss MOJY4YUT CIEAYIOIIME MpeIMETHbIE
pe3yJbTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHYECKOTO aHAIIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO OIEPHPOBATH TOHSATHSIMH: HATypaIbHOE W IIEJI0O€ YHCIO, MHOXKECTBa
HATYpaJbHBIX U LEJIBIX YHCEJl, UCIOIb30BaTh NMPU3HAKH AeauMocTH 1enbix ynucen, HO u HOK
HaTypalbHbIX YHCEI JJIs PELIeHUs 3a1a4, IPUMEHATh anroput™ EBkimnaa;

CB06OI[HO ONCpHUPOBATh MOHATUCM OCTATKa IO MOAYJIIO, 3alIUChIBATh HATYPAJIbHBIC YU CIIa
B Pa3JIMYHBIX MO3UIUOHHBIX CUCTEMAX CUMCIICHMUS;

CBO6OI[HO ONnCprupoOBaTh MOHATHAMU: KOMIIJICKCHOC YUCIIO U MHOKCCTBO KOMIIJICKCHBIX
Yuces, MPEeICTaBIATh KOMIUIEKCHBIE YHCIA B alreOpandeckoil ¥ TpUrOHOMETPUYECKOH (opme,
BBITOJIHATH apU(PMETUIECKHE OTIEPALU C HUMHU U N300pakaTh Ha KOOPIAUHATHOM IIIOCKOCTH.
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YpaBHeHHs H HEPABEHCTBA:

cBOOOJIHO  ONEpUpOBaTh  MOHATHUAMU:  HPpAlMOHAIIbHBIC,  IOKa3aTelbHbIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIHIO PABHOCWIIBHBIX MTEPEXO0JI0B;

OCYILIECTBIISATH OTOOP KOpHEH MPU PEIICHUU TPUTOHOMETPUYECKOTO YPaBHEHUS,

CBOOOJIHO OIEpPUPOBATh IOHATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH
HeoO0XoauMbIe (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

pemiath panuoHaIbHBIC, HWPpPAlMOHAIBHBIC, IIOKa3aTeNbHbIC, JOTapU(PMHUUECKHE W
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAepIKAIllMe MOYIIU U apaMeTphl;

MPUMCHSITh TpapUUecKue METOJbI ISl PEHICHHS YPaBHCHWH M HEPABEHCTB, a TaKKe
3a]a4 ¢ mapaMeTpamu;

MOJICJIUPOBATh pEAIbHbIE CHUTYallMM Ha S3BIKE alreOpbl, COCTaBIATH BBIPAXKECHHUS,
yYpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMBbI IO YCJIOBHIO 3a/1ayd, HCCJIENIO0BaTh MOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAHMEM alllapaTa ajireopbl, MHTEPIPETUPOBATH MOJIYICHHBINA PE3YNbTAT.

DOYyHKUMH U TPapuKu:

CTPOUTH TpadUKH KOMITO3UIIUU (DYHKIIUH C TTOMOMIBIO JIEMEHTAPHOTO MCCIICIOBAHUS U
CBOICTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTPOUTH TE€OMETPUYECKHE OO0pa3bl ypaBHEHHUH U HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATUAMU: TPAPUKHA TPUTOHOMETPHUIECKUX (PYHKITUH;

MPUMEHSITh (PYHKIUU AJI1 MOJICTHPOBAHUS M HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.

Havyana maTeMaTH4yeckoro aHajimsa:

UCIIONIb30BaTh TMPOU3BOAHYIO JJsi HCCIeAOBaHUA (YHKIIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HAUOOIbIIIEe U HAUMEHbIIIee 3HaYCHHS (PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

WCIIOJIh30BaTh MPOU3BOIHYIO IS HAXOXKACHHUS HAWIYUIIETO PEIICHUs] B MPUKJIAJIHBIX, B
TOM YHCJIE COLMAIBbHO-DKOHOMHYECKHUX, 3ajadax, JUIsl ONPEIETIeHUs CKOPOCTH M YCKOpPEHUs
npolecca, 3alaHHOr0 OopMYJIOi UITH TpapuKoM;

CcBOOOZIHO OmMepupoBaTh MOHATUSIMU: TiepBOOOpa3Has, OMpPENENEHHbI HWHTETpal,
HaxXOJIUTh TIEPBOOOpPA3HBIC AJIEMEHTAPHBIX (YHKIMI W BBIUKCIATH HHTETpa 1o (dopmyse
Hrrorona-Jleiiouunma;

HaxOJUTh IUIONIAIN THIOCKUX GUTYP B 0OBEMBI TEJT C TTOMOIILI0 HHTETPAJIA;

MMETh MPEACTABICHHE O MAaTEMaTUYECKOM MOJIEIMPOBAaHUU HA MPHUMEPE COCTABICHMS
nudepeHIaTbHBIX YPaBHCHUH;

peuaTh IpUKIAIHbIC 3aa49i, B TOM YHCJE COIMAIbHO-DKOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Maremartuka: anrebOpa ¥ Havaja MaTeMaTHYECKOTO aHaiW3a, reoMeTpus. AnrebOpa W Hadaja
Marematuuyeckoro anammsa, 10-11 kmaccel/ AnumoB IIIL.A., Koxsrun FO.M., Tkauesa M.B. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa 1 Hauana MaTeMaTHYECKOro aHaimu3a. Mertoauueckue pekomenaanuu. 10-11 xmaccsr -
®enopoa H.E., Tkauera M.B.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://window.edu.ru/
http://mathnet.spb.ru/
https://fipi.ru
https://mathb-ege.sdamgia.ru/
https://resh.edu.ru/
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