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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpeJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTHUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOJIB30BATh UX IS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHaJln3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEJEH peallbHbIX CUTyalUH, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHMH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meronuku oOydeHus anreOpe W HauyajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHanuza», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUMA H3Y4arOTCs Ha NPOTSHKEHUN
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSISA IPYr
JIpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMM TeMaMH U pasnenamu. JlanHbI y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHaiu3,
TEOpHsl MHOXECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyallud, MPUMEHATh 3HAHMS, TMOJTY4YE€HHBbIE NMPU M3YYEHUH Y4eOHOro Kypca, A pelieHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast ~ JuHHUA  «Yucia W BBIYMCICHUS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MaTeMaTn4YecCKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIIU(PUUSCKUE 3aaull M OIlePAIUU: JCIICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, [OKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TaKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTMUTUYECKON, Tpadudeckoii M cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JarolInMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmpoueccoB. JlaHHas coziepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHHUA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yudenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHY€CKOTO aHAIN3a» OTBOJUTCS
B 10 xmacce — 136 yacoB (4 yaca B HeZIeNIO).



CBsI3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUS

Pabouas mporpamma mpeamera «Airedpa» OpPUEHTHPOBaHA Ha IEJIEBbIE MPHOPUTETHI,
chopmynupoBaHHBIC B paboUeii mporpaMMe BOCIIUTaHus TMHMHA3uu Ne 18.

Hanpasnenus eocnumamenvrou pabomsi npu uzyyenuu yuebHo2o npeomema «Aneebpay:

1) B paGoueii mporpamme I1eJeBble OPUEHTUPHI PE3YIbTATOB BOCIHMTAHUS HAXOISAT
OTpakeHHe B TPeOOBAHMAX K JMYHOCTHBIM Pe3yJbTaTaM OCBOEHHS OOydYalOUIMMHUCSA Y4eOHOTO
npenMera «Airedpar.

2) BaxHbIM SBIAETCS BOCIHUTAaHHUE POCCHHCKON TPaXTAHCKOW HWIACHTUYHOCTH:
aTpuoTU3Ma, yBaxkeHus K OTedecTBy, K MNPOLUIOMY M HACTOALIEMY MHOTOHAIMOHAJIBHOIO
Hapona Poccuu; oco3HaHue CBOEM ATHUYECKOM MPUHAUICKHOCTH, 3HAHUE HCTOPHUH, S3bIKa,
KyJIbTYpbl CBOErO HapoJla; BOCIHUTAHME HMHTEpPECa K H3YYEHHUIO MATEMAaTUKHU: OpraHu3aius
yuactus B 1mkojapHOM 3Tane BcOIll mo maremaruke, BO BCepOCCHIICKOM KOHKypce «Cmapt -
KEHTYpY».

3) B cooTBeTCTBUM C KalleHAAPHBIM TUIAaHOM BOCIHUTATEIHHONW pabOThI Ha ypoKax anreOpsbl
UCIIOJIb3YIOTCSl JOIOJIHUTENNbHBIE TEKCThl (3aladHblii MaTepuai), MOCBSIIEHHBIE CIEAYIOLIUM
Mpa3AHUYHBIM/TIAMSITHBIM J1aTaM:

* 1 okTsa0ps - MexayHapoaHbIN AEHb MOXKUIIBIX JIF0Jei; MeXTyHapOIHBIH TeHb
MY3BIKH;

* 9 nekabps - lenn I'epoeB OTeuectBa B Poccumn;

» 27 suBaps - Jlenp monHoro ocBoOoxaeHUs JleHuHrpaaa ot gammucTckon O0J0KaabI
(1944);

* 2 ¢eBpans - JleHb pa3rpomMa COBETCKUMH BOHCKaMH HEMEIIKO-()aIINCTCKUX BOMCK B
Cranunrpajackoii OUTBE;

* 8 ¢deBpans - Jlenp poccuiickoil HayKw;

* 23 ¢despans - [lenb 3amutHuka OTedecTsa;

* 8 mMapra - MexyHapOHbIi )KEHCKUI JICHb;

» 18 mapra - Jlenp Boccoequnenust Kpsima ¢ Poccueii;

* 9 wmas - Jlens [1oGensr B Benukoii OTeuecTBEeHHON BOMHE;

4) ®opMHpOBaHUE LIEHHOCTHOM MaTeMaTUYeuKOil KapTHHBI OCYIIECTBIISIETCS Ha YpOKax C
UCIIOJIb30BaHUEM JUAiora Kak MeTo/1a 00yUYeHHsI.

5) Ha ypokax nmpuMEHSIFOTCSI HTPOBBIE TEXHOJIOTHH, MMPOOJIEMHBIN METO ] 00y4EHUs; METO]T
00y4eHus1 B COTpYAHUYECTBE (TpymImoBas paboTa, paboTa B mapax).

6) B TeueHue roma ydyeHuUKaM MpeAsiaraloTCsl MPOEKThl U y4eOHBbIE HCCIENOBAaHUS IO
cienyomuM Temam: «HectanmapTHbele MeTOAbl pelIeHUs YypaBHEHMi», «MeToasl pelieHus
TPUTOHOMETPUUYECKUX YypaBHeHMI», «Ero BemmdectBo Jlorapupm», «koHOMHYECKHE 3a7a4H
BOKPYT Hacy, «CKOJIbKO CTOMT PEMOHT», «Poib MaTreMaTuku B MOATOTOBKE PabOYMX KaJIpOB»,
«Matematuka B mnpodeccusix», «Cunyconna», «CHpaBOUHUK [UIs MOATOTOBKU K EI'Dy,
«Uctopust TpuroHomerpumn», «lIpeobpazoBanue rpaukoB TPUTOHOMETPUYECKUX (YHKIHN»,
«Yucna Gubonayuny, «CBoiicTBa KOpHEW» U Ip.

7) 3HaKOMCTBO peOsT ¢ mpuMepaMy HaydyHOTo MojABHra: Bkian ydeHoro M.B. JlomoHOcoBa B
pa3BUTHE HAYK, B T.4. MareMmartuky; Bkiax JI.D. MarHumkoro B pasBUTHE MaT€MaTHYECKOIrO
obpazoBanus B Poccun; Bknaa yuenoro A.H. Konmoroposa B pa3BuTue MareMatuku; Bkiaz Jl.
Olinepa B pa3ButHe Teopuu uucen; Bkinaj Jexapra, H.W. JlobaueBckoro B pa3BUTHE TEOPUHU

G yHKITHIA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepanyy ¢ JEUCTBUTEIBHBIMU 4YuciIaMu. MOIyib NEUCTBUTENBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anMcH JEHCTBUTENBHBIX YHUCEN JUIS PELIEHUs] IPAKTUYECKUX 3a/1a4 U [IPEICTaBICHUS] JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CBoiicTa norapudma. [[eciTHIHbIC 1 HATYpATbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUHIIbHBIE YypaBHEHUS U ypaBHEHUsI-ceACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/]Ibl PELICHHUS LETIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEpeMEHHOH. JleneHue MHOroudjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorounensl ¢ nienbivu kodddummrenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeobpazoBaHue BbIpaKEHHM, COIEPIKALUX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. Marpuna CUCTEMBl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKIIAIHBIX 33]a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEeHUH. VccnenoBanue nmocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyalluH C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U pealbHON )KU3HHU.

DOyHKUUH U rPpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHxiuu. Kommosuius
¢byukuuii. ['padux pynkunn. DnemeHTapHble Ipeodpa3oBaHus rpadukoB yHKINH.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTossHCTBA. YETHble u HeuéTHble QyHKUuU. [lepuognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHHE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenpHas U Jorapudmuueckas GyHKINH, UX CBOICTBA U rpaduku. Mcnoab3oBaHue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTnyeckoro anajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckass U reoMerpuueckas —mporpeccuu. beckoHeuyHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOpas npousBoHbie GyHKIMKU. OnpeneneHne, reOMeTpUIECKU U HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUIMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOULIEHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOrO  Hapoja, Cc(HOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  3CTETHUKY  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH MAaTEMATUYECKUE 3HAHUS B MHTEpPECAX 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccurt W peamu3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUN JUIsl pelIeHHs 3ajad B 00JacTH OKpY)Kalolled cpenbl, TIaHWPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKH W OOILIECTBEHHOW MPAKTHUKH, NOHUMAHME MAaTEMaTHUECKOW HAyKH Kak cepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOEKTHYIO M UCCIIEN0BATEIBCKYIO NEATEIbHOCTh HHANBUAYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEXAy MOHATUAMH, (OPMYIUPOBaTH ONPEAEICHUS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Uil 000OUIeHUA U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00ILKe, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMblEe U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BBIBOJIBI,

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUM HHCTPYMEHT MO3HAaHUA, GOpMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHHUS, IMPOIIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0ICHNUS, UCCIIEI0BAHMs], OLEHUBATh JIOCTOBEPHOCTh MOJIYYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  PA3JIMYHBIX THUIIOB, AaHaJIM3UPOBATb,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHHUS,



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  CHOPMYINPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0Jle 00CYXIEHHS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbI, IpOOIeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOM BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

NpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NpPH PpEIIEHUH 3a/lauld, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JEsTeNIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PaOOTHI, paclpeieNsiTh BHABI padOT, IOrOBapUBATHCS, OOCYKIaTh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy obOydenuss B 10 kJjacce oOydarOImMIACS MOTYYUT CICIYIONIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX W JCHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIIOBOI'O apryMEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICCTBUS, PABHOCUIIBHBIE HEPAaBEHCTBA,;

OPUMEHATh pa3lM4YHbIe METOJbl PELICHHs palMOHAIbHBIX W APOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MNPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHSTh ONPENEIUTENN I PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU /7S TPpeoOpa30BaHus BEIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBaTH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPHUMEHATh
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBA [0 YCIOBHIO 3aJauyd, MCCIEJ0BATh IIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLUH, HPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl W MHUHHMMYMbI (YHKIHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH! Kak QyHKIUU 0OpaTHOM CTENEHH C HATypaJIbHbIM IIOKa3aTesIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl pellICHHs YpaBHEHUIA;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCINOJb30BaTh Ipaduku (QYyHKIMHA A7 UCCIEI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH mIpu
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yOBIBarOIIasi FeOMEeTpHUecKasi MPOrpeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIA pOCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(GyHKLMHU, aCUMITOTHI Ipaduka GyHKINH;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOMU3BENEHUS,, YaCTHOTO W KOMIIO3UIIUH JIBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN annapar s ONHCAaHUS PEaIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOZHO OIEPUPOBATH IOHATUSMU: OIPENECIICHUE, TEOpEMa, ypaBHEHHE-CIIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIbHBIE YpaBHEHHUS U
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckre BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuectBo yacos DJIeKTPOHHbIE
11/;1 Tema ypoka Koutpon Ilpakruy Jlara undposbie
Bcero bHbIE ecKHe H3yUYeHH s o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 MHOXeCTBO, Olepaluy HaJ MHOKECTBAMH U MX 1
CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3agad
Pannonanbueie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 0ECKOHEUHbIE 1
NePUOANYECKHE POOH
6 [Ipumenenue npobeit v NPOLEHTOB ISl peIIeHUs 1
MPUKIIAHBIX 33]1a4
5 [TpumeneHue apobeli U MPOLEHTOB AJIsl PEeLIeHUs 1
MPUKJIAHBIX 33]1a4
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepanuu ¢ JeHCTBUT. YUCIIAMH
10 Moaynb AEHCTBUTENBHOIO YMCIIA U €T0 CBOMCTBA
[TpuGmxE€HHBIC BEIYMCIICHUS], TPABUIIA
11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa 1

BBIYHUCIICHUN




OCHOBHBIE METO/IbI PEIICHUS LIEIBIX U IPOOHO-

12 palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIEJBIX U IPOOHO-
palOHAIbHBIX YPABHECHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON IEpeMEHHOM. [lenenne

15 MHOTr'OYJIEHa Ha MHOTOYJIEH € OCTaTKOM. Teopema
besy

16 MHOTO4JIEHBI C LEIBIMH KO3 UITICHTAMH.
Teopema Buera

17 Pemenue cucreM JIMHENHBIX ypaBHEHUN

18 Pemenne cucreM NTMHENHBIX YPAaBHEHUN
Marpuiia CucTeMbl JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA; BBIYMCIICHHE
€ro 3Ha4eHMs
Onpenenurens MaTpuLpl 2x2, ero

20 T€OMETPUYECKHM CMBICII U CBOMCTBA; BEIYMCIICHHUE
€ro 3Ha4CHMS

21 [IpuMeHeHue onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

93 Peenne npukiiagHbIX 3a1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24 KonTtponbHas padora: "PannonanbHble ypaBHEHHS

1 HepaBeHcTBa. CUCTEMBI TMHEWHBIX ypaBHEHUI"




OyHKIHS, CrIOCOOBI 3aaHus GyHKIHH. B3aumMHO

25 .
obpatubie pyHKIMU. KoMmosurus ¢yHKImi

26 I'paduk dpynkumu. DnemeHTapHble
npeoOpa3oBanus rpagukoB GyHKINUN
OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HAUCHHH

27 byakuun. Hymu ¢ynkuun. [TpomexxyTku 3HaK
HOCTOSIHCTBA

28 Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.

29 Haubounpiee n HanMeHblee 3HaYCHUE ()YHKIIH
Ha IPOMEXYTKE

30 JluneliHasi, KBagpaTU4Has U JpOOHO-TMHEHHAsS
byHKIUM

31 DIIEMEHTApHOE UCCIIEI0BAHUE U IOCTPOCHHE
rpaduKoB 3TUX QyHKIUN

39 DeMEHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpadukoB 3TuX GyHKUINN

33 Crenensb c 1eabIM nokaszareneM. bunom Herotona

34 Crenens ¢ nensM nokasareneM. buaom HeroTona

35 CrenenHast GyHKIHNS C HATypaTbHBIM U LIETBIM
nokazareneM. E€ cBoiicTBa u rpaguk

36 KonTtponbhas padora: "Crenennas pynkuus. E€
cBoiicTBa 1 rpapuk"”

37 ApudmeTnueckuii KOpeHb HaTypalbHON CTENEHH U
€ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypalbHOU CTETICHH U

€ro CBOMCTBA




[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,

39 COJIepKALIMX CTEIIEHU U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHH U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepKALUX CTEIIEHU U KOPHU

42 Uppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI
peLeHHs HpPALlMOHAJIBHBIX YpaBHEHHM

43 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METOIbI
pelIeHus UPPAOHABHBIX YPaBHEHHUH

44 Hppaunonanbuble ypaBHeHUs. OCHOBHBIE METO/IbI
peLIeHHs HPPALIMOHAJIBHBIX YpaBHEHHM

45 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
UppaIMOHATIFHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
UppaIMOHATFHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
UppalMOHATIBHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
UppaIMOHATIBHBIX YPaBHECHHUN
CgoiicTBa u rpaduk KOpHs N-0if cTENeHN Kak

49 GyHKIIMHA 0OpaTHOW CTEMEHU C HATypaTbHBIM
nokazaresem
CgoiicTBa u rpaduk KOpHs N-0if cTENeHN Kak

50 (GyHKIMU 0OpaTHOM CTENEHU ¢ HaTypaJlbHbIM
nokasaresuem

51 KonTtponbHas padora: "CBolicTBa 1 rpaduiK KOpHS

n-oii crenenu. MppannonanbHele ypaBHeHNA"




CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNEeM U €€

52 . 1
CBOMCTBa

53 CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ 1
CBOMCTBA

54 CreneHb ¢ palMOHAJILHBIM IIOKa3aTesIeM U eé 1
CBOICTBA

95 [oka3zatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHUs 1
ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKUNUN AT peIIeHUs 1
YpaBHEHUU

58 [TokazarenbHble ypaBHeHUs1. OCHOBHbBIE METObBI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHH

59 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METObI 1
peIIeHus MOKa3aTeIbHBIX YpaBHEHHH

60 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pellIeHNs TOKa3aTeIbHbIX YpaBHEHUN

61 KonTponbnas pabora: "[lokazarenbHas QyHKIMS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudm umncna. CpoiicTBa jgorapudpma 1

63 Jlorapudwm uncna. CBoicTBa Jorapudpma 1

64 Jlorapudm umncna. CpoiicTBa jgorapudpma 1

65 JecsTruunble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYpATbHBIC JTIOTapH (MBI 1

67 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX 1
JorapupMbl

68 [IpeoOpa3. BeIpakeHMH, COAEPKANTUX JIOTapUPMBI 1




[IpeobpazoBanue BeIpaXXxeHUU, COAECPKAIINX

69
JorapudMbl

20 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

7 Jlorapudmudeckas hyHKIMs, €€ CBOKWCTBA U
rpaduk

79 Hcnons3oBanue rpaduka QyHKIUH U1 PEIICHUS
YpaBHEHUU

73 Hcnons3oBanue rpaduka QyHKIUH U1 PEIICHUS
ypaBHEHUI

74 Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
METO/IbI pellieHUs JJorapu(PMUUYECKUX YpaBHEHHH

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METO/IBI peIIeHUS JIoTapu(PMUIECKUX YPaBHEHHHA

76 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/IBI peIIeHUS JIoTapu(PMUIECKAX YPaBHEHHHA

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JorapupMHUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
norapu(MUUECKUX YpaBHEHUN

79 KonTtponbHas padora: "Jlorapudpmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YHCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO
aprymeHra

82 APKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO

aprymeHra




ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

83 1
aprymeHTa
Tpuronomerpudeckas OKpy>KHOCTb, OIIPECTICHHE
84 TPUTOHOMETPHUECKUX (PYHKIIHIA YUCIOBOTO 1
apryMeHTa
TpuronomeTrpuueckasi OKpyKHOCTb, OIIPE/ICIICHHIE
85 TPUTOHOMETPHUECKUX (PYHKIIHI YUCIOBOTO 1
aprymMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
87 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAX. 1
91 [Ipeo6pa3oBaHye TPUTOHOMETPUUYECKUX BBIPAK. 1
92 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAX. 1
93 [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAK. 1
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
98 Pemienne TpUTOHOMETPUYECKUX YpaBHEHHHA 1
99 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1
100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonTtponbHas pabdora: "Tpuronomerpuueckue 1
BBIPQ)KEHUS U TPUTOHOMETPUYECKHE ypaBHEHHS"
102 [TocemoBaTeIbHOCTH, CTIOCOOBI 3aTaHUS 1

nocjaeaoBaTebHOCTe. MeToa MaTeM. HHAYKIIUU




MoHoTOHHBIE B OrpaHUYCHHBIC

103 MocJIeI0BaTeIbHOCTH. VIcTOopus aHanu3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas 1
nporpeccust

107 Cymma 6eckOHEYHO yObIBAIOIIEeH reoMeTp. Mporp. 1

108 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIN pocT. Huco e. 1
dopmyiia CIIOKHBIX POLIEHTOB

109 JIMHENHBIN ¥ SKCHOHEHUMANIbHBIN pocT. Hucio e. 1
PopMyia CII0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue MPOrpeCccu AJIs peIIeHus 1
peabHBIX 33]a4 MPUKIIaJHOTO XapaKTepa

111 Kontponbnas padota: "[lociaenoBarenbHOCTH U 1
nporpeccun”

112 HenpepriBHble QyHKIIUU 1 UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNOTOTHI IrpaduKOB GyHKIUN 1

114 CaolicTBa (DyHKIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CBoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpe3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JUIsl PELIEHHs] HEPAaBEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (YHKIUN 1
JUISL peLIeHus 3a1a4

120 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIINN 1

AJId pCHICHUS 3aaa4




121 [lepBas u BTOpast npon3BOIHbIC PYHKIIUU 1

122 Ornpenenenne, reOMeTprUd. CMBICI TTPOU3BOTHOM 1

123 Onpenenenne, GU3MUECKUNA CMBICI IIPOU3BOTHON 1

124 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

125 VYpaBHeHuUe KacaTelbHOU K rpaduKy HyHKIIMH 1

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 1

128 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO H 1
KOMITO3UIIUH (PYHKITHIA

129 [Tpou3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI

130 [IpousBoaHast CyMMBI, POU3BEICHHSI, YACTHOTO 1
KOMITO3UIIUH (DYHKITHI

131 Kontponbnas padota: "[IponsBognas” 1 1

132 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 1
3HaHu: "YpaBHeHu"

133 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKuun"

134 Wrorosast KoHTpOJbHAS paboTa

135 Urorosas kKoHTpoJbHASA paboTa

136 HOBTOP@HI/IG, 000011IeHHE, CUCTEMATH3AINS 1
3HAHWH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

o Anrebpa u Hauana MareMaTudeckoro ananusa. 10 kiacc: yueb. ans o0meoOpa3oBar.
yapexaeHui: 6a3oBbiii 1 npoduinsHbl ypoBHU / C.M. Hukonbsckuii, M.K. IToramos, H.H.
Pemernukos, A.B. llleskun. M.: IIpocBemenue, 2023

METOANYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

. Maremaruka. AnreOpa U Hadalla MAaTeMaTUYECKOTO aHaN3a; YIITyOJICHHOE 00y4YeHHE,
10 xmacce/ Mep3ansk A.T'., Homuposckuit JI.A., [TonsikoB B.M.; mox penakuueii [Tomonbckoro
B.E., O6mecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO M3naTenbekuit ientp «BEHTAHA -
I'PAD»; Axunoneproe obmectBo «M3narenberBo «lIpocBernienue»

. Anre6pa u Hadana MareMatudeckoro ananusa. 10 kimacc: yueb. g obieo0pa3oBar.
yupexaeHuii: 6a3oBbiit 1 npoduiibHblil ypoBHu / C.M. Hukonsckuii, M.K. [Totanos, H.H.
Pemernuxos, A.B. llleskun. M.: [IpocBemenne, 2023.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/51/10/

https://fipi.ru/

https://math-ege.sdamgia.ru

https://iu.ru/video-lessons?predmet=algebra&klass=10 klass



https://resh.edu.ru/subject/51/10/
https://fipi.ru/
https://math-ege.sdamgia.ru/
https://iu.ru/video-lessons?predmet=algebra&klass=10_klass

