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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 HM3y4eHHMs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIMIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliuecsi OBJIAJIEBAIOT  YHUBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOW HayKH, KoTopas
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 >XKM3HHU, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOJIB30BATh UX IS
JAIBHEWINET0 00pa3oBaHWs W B IIOBCEIHECBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMH aareOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMHA U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHUI0, (OPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIENEeH pealbHbIX CUTyalud, MHTEPIPETALMUU IOJyYEHHBIX
pELIeHMH, 3HAKOMATCS C IpUMepaMi MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEHl B MpHUpOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIUMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercss Kak uyepe3 ydeOHbI Marepuall, crnocoOCTByOLUH (OPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe meroauku 0o0ydeHMsI anreOpe M HadajgaM MaTeMaTHYeCKOro aHaju3a 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, «Havana MaTemaTiueckoro aHainusa», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAWYECKUE JIMHUM H3Y4arOTCs Ha NPOTSHKEHUN
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOIOJHSISA IPYr
JIpyra ¥ TOCTENEHHO HAChIAsCh HOBBIMH TeMaMu M paszzaenamu. JlaHHBbIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepikaHue HEeCKOJIbKUX
MaTeMaTHYeCKUX TUCLHMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHaiu3,
TEOpHsl MHOXKECTB, MaremMaTrhyeckas joruka u jpyrue. [lo mMepe Toro kak oOydarouuecs
OBJIaJIEBAlOT BCcE Oosiee MIMPOKMM MaTeMAaTUYECKHUM allaparoM, y HHUX IOCJIeI0BaTEeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTYalluM, MPUMEHATh 3HAHMs, MOJIYYEHHBIE NMPU HM3YYEHUU Y4eOHOro Kypca, Ul pelIeHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 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 00IIero obpazoBanus. Ha ypoBHe cpeanero odmiero oopasoBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUS, OLICHUBATH Y CJIOBLIC BBIPAKCHUS, paGOTaTB C MaTeMaTUu4Y€CKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIIEIIU(PHUYUCCKUE 3aaul M ONEPallu: JACTICHUE
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  4Hcel.  briaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY 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 3a/1adu. B pe3ynbraTe oOyuaroliuecs OBJIAJACBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMHI C TOMOIIbIO TPOU3BOJHOMN, IIPU PELIEHUH NPUKJIAJAHBIX 33/1a4 U 33]a4 Ha HaXOXKJCHHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMCTPUYCCKUX Bpra)KeHHfI, a TakKxXe BBIpa)KCHPIfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
o0y4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAacCyKICHUU, paObOThl ¢ CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapUPMHUUECKOW ¥ TPUTOHOMETPUIECKUX (DYHKIUH, MX CBOMCTB M TpadUKOB, UCIIOIb30BaHUE
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 yhensercs (OPMUPOBAHUIO YMEHHUS BbIpaxaTb GopMyliaMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, 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 (1)0pMe:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



ConepxatenpHas nuHUs «Havana MaTeMaTHYeCKOTo aHaIM3a» MO3BOJSET CYIIECTBEHHO
pacIIMPUTh KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 33134, JOCTYIHBIX 00YYarOIIUMCS,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HanOOJIbIIE U HAUMEHBIIIUE 3HAUCHHUS, BEIYUCIIATE TUIOMAAN GUTYp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. J[laHHas cojaepkaTelbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYEeCKHX MOJIENCH peaabHBIX CHUTYyallui, I03BOJISET
HAXOJWTh HAWIy4Illee PENICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-IKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHMUYECKOr0 aHan3a CHOCOOCTBYET pa3BHTHIO
a0CTpaKTHOTO, (OPMAITBHO-JIOTUYECKOTO U KPEaTUBHOT'O MBINIICHUS, (OPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3Yy/IbTaTax, MOJNYUYEHHBIX B XOJI€ Pa3BUTUS MAaTEMATHKU KaK HAyKH, U
00 X aBTOpax.

ConepxatenpHo-MeToAMYecKast JuHUA «MHOXeCTBa M JIOTMKa» BKIOYaeT B ce0s
DJIEMEHTHl TEOPHH MHOXXECTB W MAaTEeMaTHYeCKOW JIOTUKH. TeOopeTUKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC IIKOJBLHOM MAaTEeMAaTHKH W TpeiaraioT Hamboliee
YHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3/ieibl MAaTEeMAaTUKU U ©€ TPUIIOKCHHUU, OHHU
CBSI3BIBAIOT Pa3HbIC MATEMATHUECKUE TUCIMILIMHBI U UX MPHIOKEHHS B enHOE 1enoe. [Toaromy
BXHO JIaTh BO3MOXXHOCTh OOyYaromemMycss IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKHA W HCIIOJBb30BaTh €ro IS BBIPAXKCHHS CBOUX MBICICH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
00OCHOBaHMW W  CJICIOBAHUE OINPENCICHHBIM IpaBWJIAM TIOCTPOCHHUS  JIOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MaTEMAaTHYCCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUST 00YYarONINXCsI, MO3BOJISIET UM CTPOUTH CBOW PACCYXICHHUS HA OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B ydeOHOM Kypce «AunreOpa M Hayajla MaTEMaTHYECKOTO aHajiu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTHYeCKOr0  MOJCIUPOBAHHUS, KOTOPbIE  TPU3BaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pealbHBIX CUTYaIlud, WCCIEIOBAHUS ITHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHHI B KaXKIBIA W3 PAa3/IeTOB MPOTPaAMMBL,
MOCKOJIbKY BECh MaTepraji y4eOHOTO Kypca MIUPOKO UCTOIB3YeTCs JUIS PEIICHUS TPUKIIATHBIX
3amad. llpm pemeHWM peadpbHBIX MPAKTUYECKHX 3a7ad  OOydYaroluecs pPa3BUBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPTaHU3YeTCsl B MPOIIECCE M3YUCHHS BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a.

Pabouas nporpamma copMupoBana ¢ yuetom pabodeit mporpaMMbl BOCIIUTAHUS,

IMpU3BaHa 00ecreynTh AOCTHUIKCHUC JINYHOCTHBIX PE3YJILTATOB:

— LIEJIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU

MAaTEMAaTHUKHU U O6H_ICCTBCHHOI71 MMPAKTHUKU €€ IPUMCHCHUS

— OCHOB CaMOpa3BUTHUA U CaAMOBOCIIUTAHUA B COOTBECTCTBUU C 06LHC‘ICJIOBC‘ICCKI/IMI/I
HOCHHOCTAMHU U UACATIAaMHU I'PAKIAHCKOTO O6H_ICCTB3; TOTOBHOCTH U CIIOCOOHOCTH K
CaMOCTOﬂTeHLHOﬁ, TBOp‘-ICCKOfI 1 OTBETCTBEHHOU JESITEIbHOCTH C MPUMCHCHUEM MCTO/I0B

MaTEeMaTHKU,



— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHMIO, HA
MPOTSKEHUH BCEH KU3HU; CO3HATEILHOTO OTHOIIEHUS K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIICUTHOM MPo(ecCHOHABHOM 1 00IIECTBEHHOU JESTEIIbHOCTH HA OCHOBE Pa3BUTON
MOTHBAIIMH YI€OHOU JESATEIILHOCTH U JMYHOCTHOTO CMBICIIA U3yYCHHS] MATEMATHKH,
3aMHTEPECOBAHHOCTH B MPUOOPETCHUN U PACIIMPEHUN MATEMATUYECKUX 3HAHHUIA U CTIOCOOOB

HeﬁCTBHﬁ, OCO3HAHHOCTH B ITIOCTPOCHUHA PIH,Z[I/IBHI[yaJIBHOfI O6paSOBaTCJ'II)HOI71 TPACKTOPHU,

— OCO3HAHHOI0 BbIOOpa Oyayiiei npodeccuu, OpMEeHTUPOBAHHOMN B IPUMEHEHUHN
MaTeMaTHUYECKUX METOJIOB U BO3MOXKHOCTEH peanu3aiii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB;
OTHOUICHHUS K MPOPECCUOHAIBHOMN 1eATeIbHOCTH KaK BO3MOKHOCTH Y4acTHsI B PEIICHUN

JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM;

— JIOTUYECKOT0 MBIIIJIEHUS: KpUTUYHOCTH (YMEHHUE Paclio3HaBaTh JIOTMUECKU HEKOPPEKTHBIE
BBICKA3bIBaHUS ), KPEATUBHOCTU (COOCTBEHHAs! apryMEHTAI|s, OIPOBEPIKEHUSI, TOCTAHOBKA

3aa4, (opMyIUpOBKa poOIieM, paboTa HaJ UCCIIEeI0BATEIbCKUM MPOSKTOM U JIp.).

Ha uzyuenue yueOHoro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepanyy ¢ JEUCTBUTEIBHBIMU 4YuCIaMU. MOIyib NEUCTBUTEIBHOIO YHMCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3aMcH JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs TPAKTUUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/bI PEIICHUSI LENbIX U IPOOHO-pAIIMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ riensivMu kodddumnmrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENEHH U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

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

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

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

Pemenue cucreM JIMHEWHBIX ypaBHEHUMH. MarTpuia CUCTEMBI JIMHEWHBIX YpPaBHEHUU.
Onpenenurens MaTpuipl 2X2, €ro Te€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHeHUU. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
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 HayKu U pealbHOM JKU3HH.

DOyHKUUM U rpaduku

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



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonmocTossHCTBA. YETHble n HeuéTHble QyHKuuu. Ilepmommueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE 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.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

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

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

Hayana maTemMaTn4yeckoro aHajamsa

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

Apudmerndeckass U reoMeTpuueckas mporpeccud. beckoHedHO — yObIBaroias
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 (yHKIMH M uX cBoiicTBa. Touku paspbiBa. 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 GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, POU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Dilnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJII0, aliropuT™Ma EBKIMIa /sl pereHus 3a1a4 B HEIbIX YUCIax.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IprMeHeHne KOMIUIEKCHBIX YHced Ui peleHus (QU3nYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C MOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CHUCTEM U  COBOKYNHOCTEH  pallOHaJbHbIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANTbHOM JKW3HU, HHTEPIPETAlHs IOJTYy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pELICHUS YypaBHEHUW H HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre MPOU3BOIHOM K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JIs OIpEeJeNIEHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOTO (GOopMysol uiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsl HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3THUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKUM U JESATENbHOCTbIO YUYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICeHUH, pPacCyXIEHUI, BOCHPUUMYUBOCTH K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3nyeckass 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 mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME NPHUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOT0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOH KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Uil 000OUIeHUA U
CPaBHEHMUsI, KpUTEPUU ITPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUYUsS B (akTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, MpeliaraTb KPUTEPUU Ul  BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKACHUM (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIMI C YYETOM CaMOCTOSITENBHO BbIIECICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEAEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, 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 HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIpeJICTaBICHMUS;



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

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATH CY)KICHHUS B COOTBETCTBHM C YCIOBUSMH M ILEISIMH
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 0OCYXIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl, MPOOIEeMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS,

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

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

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, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

NpPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPH PEIIEHUH 3a/1a4M, 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 JESATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHUMH y4eOHBIX 3a/a4, HIPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmpenensaTh BUABI padOT, JTOrOBapHBAThHCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOU JECHUCTBHS 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 TMOJYyYUT CICIYIONINE MPEIMETHBIE
pe3yJbTaThl 1O OTIENBbHBIM TeMaM paboyeil mporpaMMel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAIlMOHAIBHBIX M JIEHCTBUTEIBHBIX
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;

CBOOOJTHO ONEpUpPOBATh IOHITHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH IOHATHEM: CTENEHb C pallMOHAIbHBIM II0Ka3aTeIIEM;

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

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

OIIEpUPOBATH NOHATUAMHU: APKCUHYC, aDKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBEeHCTBA:

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

OPUMEHATh pa3lMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-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 1 pemenus 3anay;

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

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHAMU /7S IpeoOpa3oBaHUs BEIpaKEHU;

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

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

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

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATh
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

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

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAUYCHUH
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLINH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIUH, MAKCUMyMbl W MHUHUMYMBI (YHKLUH,
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-0Mi CTeneH! Kak (pyHKIIUM 0OpaTHOM CTENEeHU ¢ HaTypaJlbHbIM IIOKa3aTeIeM;

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 IpaMKH, UCIIOJIb30BaTh UX I'paUKu s peIlieHHs ypaBHEHHIA;

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

UCIMOJIb30BaTh rpaduku (QyHKIMH A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYTruX Yy4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMynamMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeUHO yOBIBaIOIIasi FeOMETPHYECKasi MPOrPeccHsl, TMHEHHBIN U KCIIOHEHIIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

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

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
N0CJIEeI0BAaTeIbHOCTEN, MOHOTOHHBIE M OpaHMUYEHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpOBAaTh MOHATHUEM: (YHKIMS, HENpEepbIBHAsE Ha OTpE3Ke, NMPUMEHATH
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

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

BBIYUCIISATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YaCTHOI'O W KOMIIO3UIMH JBYX
(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;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN ammapar sl ONHCAaHUS PEabHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa U Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBaTh  MOHATUSMM:  HUppalMOHAJIbHBIE,  IIOKa3aTejbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0auMBbIe (POPMYITBI TSl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
pallMOHANBHBIX, HPPANMOHAIBHBIX, TIOKA3aTENbHBIX W JIOTAPU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTH TpapuuecKre METOAbI ISl PEIIEHUS] YpaBHEHUI U HEPABEHCTB, a TAKXKe 3a7au
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM amrapaTa anreOpbl, THTEPIPETUPOBATh MTOJIYUE€HHBIN pe3ybTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIee U HauMEeHbIlee 3HaueHHs! (PYHKIIMU HENPEPHIBHOW Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTICPUPOBATh MOHITUSIMU: TIEPBOOOPA3HAsi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHMH Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MpPOrpaMmMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Anrebpa 1 Havana
MHOkeCTBO AESHCTBUTEIBHBIX YHUCE. MaTeMaTUyecKoro
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 aHanusa - 10 Knacc -
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX Poccwiickasn aneKkTpoHHan
YpPaBHEHUU wkona (resh.edu.ru)
Anrebpa 1 Hayana
MaTeMaTnyeckoro
) Oyuknuu ¥ rpadukn. CreneHHas QYHKIHS C 12 1 aHanu3a - 10 Knacc -
LIEJIBIM TTOKa3aTeaeM Poccuickas 3/1eKTpoHHan
wkona (resh.edu.ru)
Anrebpa 1 Hayana
MaTeMaTnyeckoro
3 Apugpmerndeckuil KopeHb N-0i CTENEHH. 15 1 aHanu3a - 10 Kknacc -
HppaumnoHnanbHble ypaBHEHUS Poccuickas 3/1eKTpoHHan
wkona (resh.edu.ru)
Anrebpa 1 Havana
MaTemMaTnyeckoro
4 [TokazarenpHas pynkuus. [TokazarenpHbIe 10 1 aHanm3a - 10 knacc -

ypaBHEHHUS

Poccuiickan aneKTpoHHas

wkona (resh.edu.ru)
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https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

Jlorapudmudaeckas GpyHKIHS.
Jlorapudmuueckue ypaBHEHUS

18

Anrebpa 1 Hayana

MaTemaTnyeckoro

aHanm3a - 10 knacc -

Poccuiickan anekTpoHHasA

wkona (resh.edu.ru)

Tpuronomerpuyeckre BbIpaXeHUs U
ypaBHEHUS

22

Anrebpa 1 Hayana

MaTemaTnyeckoro

aHanmsa - 10 Knacc -

Poccuiickan aneKkTpoHHas

wkona (resh.edu.ru)

7 HOCJ’IC,Z[OB&TCJ'IBHOCTI/I U Iporpeccuun

8 HenpepeiBabie ynkiuu. [IponszBoanas

[ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT
3HaHUH

10

20

Anrebpa v Ha4yana

MaTemMaTnu4yeckoro

aHanmsa - 10 Knacc -

Poccuiickan aneKkTpoHHas

wkosa (resh.edu.ru)

Anrebpa v Ha4yana

MaTemMmaTnyeckoro

aHanm3a - 10 knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

Anrebpa v Ha4yana

MmaTemaTnyeckoro

aHanmsa - 10 Knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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11 KJTACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTbI

IpakTuyeckue
padoThbI

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

HccnenoBanne GyHKIHA ¢ TOMOIIIBIO
IIPOU3BOHOMN

22

Anrebpa v Ha4yana

MaTemaTnyeckoro

aHanaumsa - 11 Knacc -

Poccuinckas anekTpoHHas

wkona (resh.edu.ru)

IlepBooOpazHas 1 UHTETpa

12

Anrebpa v Hayana

MaTemMmaTnuyeckoro

aHanaumsa - 11 Knacc -

Poccuiickan aneKkTpoHHas

wkona (resh.edu.ru)

I'paduku TpUroHOMETPHUECKUX (DYHKIIUH.

TpI/IFOHOMCTpI/ILICCKI/IC HCEpPAaBCHCTBA

14

Anrebpa v Hayana

MaTemMmaTnyeckoro

aHanm3sa - 11 knacc -

Poccuiickan aneKkTpoHHas

wkosa (resh.edu.ru)

WppanmonanbpHble, MoKa3aTelbHbIE U
norapuMUUecKre HePaBeHCTBA

24

Anrebpa v Ha4yana

MaTemaTnyeckoro

aHanm3sa - 11 knacc -

Poccuinckas anekTpoHHas

wkona (resh.edu.ru)

KoMmnnexcHbie uncia

10

Anrebpa v Ha4yana



https://resh.edu.ru/subject/51/11/
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MaTemMaTn4ecKoro

aHanmsa - 11 Knacc -

Poccuiickan anekTpoHHasA

wkosa (resh.edu.ru)

6 HatypanbHble u Lienble uncia

CucreMsl palrOHAJIBHBIX, UPPALIUOHAJIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

8 3amauu ¢ mapaMeTpamMu

10

12

16

Anrebpa v Ha4yana

MaTeMaTnU4eCcKoro

aHanmsa - 11 Knacc -

Poccuinckas sanekTpoHHas

wkosa (resh.edu.ru)

Anrebpa v Ha4yana

MaTemMaTnuyeckoro

aHanaumsa - 11 Knacc -

Poccuinckas anekTpoHHas

wkosa (resh.edu.ru)

Anrebpa 1 Hayana

MmaTemaTnyeckoro

aHanaumsa - 11 Knacc -

Poccuiickan aneKkTpoHHas

wkona (resh.edu.ru)

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

16

Anrebpa v Hayana

MmaTemaTmnyeckoro

aHanm3sa - 11 knacc -

Poccuinckas sneKTpoHHas

wkosa (resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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