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[MOACHUTEJIBHAA 3AIINCKA
Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO

Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YUEHNWA YUEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYECKOrO aHajiu3a B CTaplled IIKoJe YydJarluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHWM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHIo anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUI
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISAETCA BO3MOKHOCTh UCCIENOBATH U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENeN pealbHbIX CHUTYalUi,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMH pAclo3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILLIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. T€OpeTMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHMUS, KOTOpPbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBIl, IOCKOJIbKY BECh MaTepUal Kypca IIMPOKO HCIIOIb3YETCs
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIJIAHE

B ydeOHOM milaHe Ha HW3ydYeHHE Kypca ainreOpbl MU Hadall MaTeMaTH4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEP)XAHUE YUYEBEHOI'O KYPCA
10 KJIIACC

Yucna v BBIYUCIEHUSA

Pannonansabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCJA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO yucna. lcnonbs3oBanue mnoaxoxsimed (GopMbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YHUCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCJIOBOIO apryMeHTa.

VYpaBHEHHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelIeHHWE HEPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 001acTeil HAYKH U pealbHOU KU3HHU.

®yHKIUYU U TpaduKu

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexxyTku 3HaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKITUU.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHomeTpuyeckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hayana MaremaTnueckoro aHaausa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

ApudmeTrnueckast 1 TeOMETpHUECcKas mporpeccud. beckoHeuHo yOpIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHoXecTBa 1 JIOTHKa

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHne TeopeTHKO-MHOXXECTBEHHOI'O armapaTa s OINMCAaHUsS peajbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KIIACC

Yucna v BBIYUCIEHUSA

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MBI.

VYpaBHEHHUs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX o0JacTeil HaAyKu MU peaibHON
KU3HU.

®OyHKIUY U TpaduKu

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUN, IX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IPHU PEIICHUU 3aJlady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Havana MaremaTn4yeckoro anaiamnsa

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  d7MeMEHTAapHBIX  QyHKIUNA.  DOpMyIbl  HAXOXKIACHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIY4Iler0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



[INTAHUPYEMBIE PE3VYJIbTATEI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPa)KIaHCKOW UIEHTUYHOCTH, YBaKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBOro U 0e30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpY’XKaromiel cpejpl, IUIAaHUPOBAHMSI TMOCTYNIKOB M OIEHKH HUX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HayKM Kak c(epbl UYelIOBEYECKOH MAeATEeIbHOCTH, JTANoOB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEpU3yIOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMA  JCHUCTBUSIMU,  YHHBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
NEUCTBUSMH, YHUBEPCATHHBIMU PETYISTUBHBIMU JACHCTBUSIMU.

1)  VYHuBepcaJbHbIE  TO3HABATENbHBIE  JIEUCTBUS,  OOECIIEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOIIECCOB OOyYaromuxcsi (OCBOCHHE
METO/JOB  TO3HAaHUA  OKPYXKAIOIIEr0o  MHpa; NPUMEHEHHE  JIOTUYECKHX,
MCCJIEI0BATENCKUX ONEpaLMii, yMEHUM paboTaTh ¢ HH(pOpMALIUEH ).

ba3oBpie nornueckue AeUCTBUA:

- BBUIBIATH U XApakTepHU30BaThb  CYUIECTBEHHBbIE  MPHU3HAKHU
MaTEMaTUYECKUX OOBEKTOB, TMOHSATUN, OTHOIICHUW MEXKIY MOHSITUSIMU;
bopMyIUpoBaTh OMNpeeiICHUsT MOHATUN; yCTaHABJIWBATh CYIIECTBEHHBIN
MpU3HAK KiIacCU(pUKAIIUU, OCHOBAaHMS Jisi OOOOIIEHUS] W CpaBHEHUS,
KPUTEPUH MPOBOJIMMOI0 aHAIN3a;



- BOCIpUHUMATh, (QopMyIHpoBaTh MW MNPEOoOPA30BHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;
- BBUIBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJAEHUSX U YTBEPKICHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;
- JIeJlaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
- NPOBOJAMTH  CAMOCTOSITEIBHO  JIOKA3aTelIbcTBA  MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;
- BBIOMpATh Croco0 penieHus yueOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOAAIUA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBbie nccnenoBaTenbCKue 1eHCTBUS:
- UCIIOJIb30BaTh BOMIPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;
- TPOBOJAUTH  CaMOCTOSITEIbBHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;
- camMocTosTenbHO (OpPMYyIUpPOBATH OOOOIIEHUS U  BBIBOABI IO
pe3yibTaTaM TMPOBEIEHHOTO HAONIOACHHS, WCCIEIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3yIbTaTOB, BIBOJIOB U 0000IIEHNUI;
- TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECcca, a TAaKKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ undopmarmeii:
- BBISIBJISITH A€PUITUTHI HHPOpPMAIUHU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;
- BeIOMpaTh WH(}OpPMAIMIO W3 HWCTOYHUKOB PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATh WH(POPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,
- CTPYKTypUpOBaTh WHGOPMAIHIO, TPEACTaBIATh €€ B Pa3IHYHBIX
dbopmax, WILTIOCTPUPOBATH TpahUIECKH;



- OUEHUBaTh HAAEKHOCTH HMHPOpPMAIMM MO  CaMOCTOSTEIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuBepcalbHblE  KOMMYHHUKAaTHBHBIE  JIEUCTBHs,  O0OECIEUYHUBAIOT
Cc(pOpMUPOBAHHOCTH COLIMAJIBHBIX HABBIKOB 00YYarOIINXCSI.

OOweHue:

- BOCHpUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBHH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NHMCbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHUS 10
XOJly pelIeHus 331a4yi, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

- B Xo0/e OOCYXXJIeHUS 3aJaBaThb BOIIPOCHI IO CYILECTBY OOCYXIaeMOM
TEMBI, TPOOJIEMBI, pEIaEMOM 3a/1auM, BEICKAa3bIBaTh UJEH, HALIEJICHHbIE Ha
MOUCK PEUIECHUS; COMOCTABJATh CBOU CYXICHUS C CYXKACHUSMU JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;

- NPEeACTaBIATh  pe3ydbTaThl  PEIICHHUs  3aJadd, OSKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyIHUYECTBO:

- TOHMMaTb W  HCIIOJB30BAaTh IPEUMYIIECTBA KOMAaHJIHOH U
WHIUBUYAIbHOM paOOThI PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThL, pacripeensaTh BUAbI padOT, TOroOBapUBaThCsl, 00CYK1aTh IPOLECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CyXkaeHus, OOMEH
MHEHUM, «MO3TOBBIE IITYPMbI» U HHBIE); BBIIOJHATH CBOIO YacTh pabOThI
U KOOPJAMHHPOBATH CBOM JACHCTBUS C JAPYTMMH YICHAMH KOMaH/bI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcallbHbIE pEryJsiTUBHbIE IEUCTBHS, 00€CTIEUnBAIOT (POPMUpPOBaHKE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTH.

Camoopranuzanus:

COCTaBJIAATH IJIaH, AJITOPUTM PELICHUS 3aJjauM, BBIOUPATh CIIOCOO PEIIEeHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

- BIAJCTh HaBbIKAMU TIO3HABATENbHOM pe(IeKCUH Kak OCO3HaHUS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ynbTaTa peleHuss MaTeMaTuYeCcKon 3a/1auu;



- OPEABUNIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NHpPH PELIEHUH
3a7a4i, BHOCUTHb KOPPEKTHBBI B [E€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;
- OIICHUBATh COOTBETCTBHE pe3yjbTaTa II€JW U YCIOBHUSIM, OOBSCHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

I[TPEAMETHBIE PE3VJIbTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIIACC

Yucna v BEIYUCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMKEHHBIE BBIUUCIEHUS, UCIIONb3Ys MIpaBuia OKPYIieHUs,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W UpPpalMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

OyHKUMHA U TpaduKu

OmnepupoBaTh MOHATUSAMHU: (YHKLUS, CIIOCOOBI 3aAaHusl (YHKIMH, OOJIACTh
OTNpEe/eNICHNs] ¥ MHOXXECTBO 3HadeHHH (yHkumuu, rpaduk (QyHKUIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: UYETHOCTh W HEYETHOCTh (DYHKUUH, HYIH
(yHKLINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguky GyHKIUHI U1 pelieHus ypaBHEHHIA.

CtpouTh U 4uTaTh rpa@uKu JTUHEHHON (PYHKIHU, KBAAPATUYHOU (PYHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Hauana maTemMaTn4yeckoro aHajamn3a

OmnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBIBAIOIIECH T€OMETPHUECKON MPOTPECCHH.

3amaBath MOCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATENILHOCTEN U MPOTPECCUM ISl pEIICHUs
peabHBbIX 32124 NPUKJIAJHOIO0 XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar s ONHCAHHS
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIENCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucna ¥ BRIYUCIICHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKN JEIMMOCTH HEIbIX YKMCEN, PA3JIOKCHUE YKCIia Ha MPOCThIE MHOXKUTEIIH
JUUISL pELLICHUS 3a1ay.

OrnepupoBaTh MOHATHEM: CTEIICHB C PAIIMOHAIBHBIM MOKa3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHEHUS U HEPABEHCTBA

[IpumensaTs cBoiicTBa cTemeHW i NpeoOpa3oBaHUS  BBHIPAKEHUH;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTEpPUPOBATH MOHATUSAMU: JIOTapU(PMHUUIECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENH C UCIOJIB30BAHUEM ammapara aareopsl.

®yHKIMYU U TpaduKu

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpauKy JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Havana MaremMaTH4ecKkoro anaimsa

OnepupoBaTh NOHATUSMU: HENpEpbIBHAS (DYHKLMS; TPOU3BOAHAS (DYHKIINH;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIA HCCIIeOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TepBOOOpa3Has U  HUHTErpaj; IOHHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonmuectBo yacos
No DnekTpoHHbIe (IU(PPOBLIE)
HaumenoBanue pa3ienoB U TeM IpOrpamMMbl Kourpomnsaeie  IlpakTuueckue
/1 Bceero o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
MHokecTBa palluOHaAIbHBIX U
. patt http://school-
1 JNIEUCTBUTENLHBIX YHcell. PamonaabHbIe 14 1 )
collection.edu.ru
ypaBHEHUS U HEPABEHCTBA
5 Oynknun 1 rpadukn. CTEneHb C MelbiM 6 http://school-
MOKa3aTelIeM collection.edu.ru
ApndmMeTnuecknii KopeHb N—0U CTEIEHU.
3 pud p 18 1 http://www.numbernut.com/
WppaumnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpUU. TpUrOHOMETpHUYECKHE 22 1 http://www.numbernut.com/
ypaBHEHUS
5) [TocnenoBarenpHOCTH M IPOIPECCUA 5 http://www.math.ru
IToBTOpeHue, 0000IICHNE, CHCTEMATH3aIHS
6 P B 1 3 1 http://www.math.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIIACC

KommyectBo gacos

No DnekTpoHHbIe (IU(PPOBLIE)
HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbl Kontposbusle  IIpakrthueckue
n/m Bcero o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM.
pall http://school-
1 [TokazarenpHas Gpynkuwms. [lokazarenpHbIC 12 1 _
collection.edu.ru
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
5 T p g ymx 12 http://school-
orapu(pMU4ecKre ypaBHEHHUS U
P P collection.edu.ru
HEPABCHCTBA
Tpuronomerpuyeckue GyHKIIUH U UX
3 rpaduku. TpuroHoMeTpuiecKue 9 1 http://www.numbernut.com/
HEPaBEHCTBA
4 [IponsBonHas. [IpuMeHeHne Npon3BOIHOM 24 1 http://www.numbernut.com/
5 WHuTerpan n ero npuMeHeHus 9 http://www.math.ru
6 Cucrtembl ypaBHEHUHN 12 1 http://www.math.ru
7 Harypanbnbie u nenbie yncina 6 http://www.math.ru
IToBTOpEHKe, 0000IICHNE, CUCTEMAaTH3 IS
8 P B 8 18 2 http://www.math.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




I[TOYPOYHOE INTAHUPOBAHUE

10 KITACC
KomnuectBo uacos 1 3 b
ara JIEKTPOHHBIC IIU(PPOBHIE
Ne n/mt Tema ypoxka Konrtposbnsle  IIpaktuueckue
Bceero M3y4YeHHsI ~ 00pa3oBaTeIbHBIC PECYpCh
paboThI paboThI
MHO)€eCTBO, OIepaluy Hajl
1 MHOX€ECTBaMU. JluarpaMmsl 1 http://teacher fio.ru
Ditnepa—Benna
Parnmonansable yncina. OOBIKHOBEHHEIE U
http://school-
2 JeCATUYHbIE ApOOH, IPOLICHTEHI, 1 )
collection.edu.ru
OCCKOHEYHBIC TIEPHOANYSCKHE APOOH
Apudmerndeckue orneparuu ¢
http://school-
3 palMoHAIBHBIMH YHCJIAMH, 1 .
Ny collection.edu.ru
peoOpa30BaHUS YUCIOBBIX BBIPAKCHHM
[Tpumenenue apobeii 1 IPOIEHTOB IS
elIeHNs MPUKIAIHBIX 3a1a4 U3
4 P p N . . 1 http://www.numbernut.com/
Pa3IUYHBIX OTpaciel 3HaHUW U pearbHOU
KU3HA
[Ipumenenue apobeii u NPOLEHTOB IS
eILIeHNS MPUKIAIHBIX 3a7a4 U3
5 P p N . . 1 http://www.numbernut.com/
Pa3IMYHBIX OTpaciel 3HaHUW U pearbHOU
KU3HA
elicTBUTENbHLIE Yucia. ParimoHalLHBIE U
6 A 1 http://www.math.ru
HppaIMOHAIbHBIE YHCIIa
ApudmeTnueckue onepanu ¢
7 p\, ¢ p 1 http://www.math.ru
p
IEHCTBUTEIHHBIMI YACIAMU
8 ITpubnmxEHHBIE BEIUUCICHUS, IIPABUIIA 1 http://www.math.ru
5 p




OKpPYTJICHUS], MPUKUKA U OLICHKA
pe3ynbTaTa BhIYUCICHUN

ToxxmecTBa U TOXKIECTBEHHEIE

9 http://www.math.ru
npeoOpa3oBaHus
10 VYpaBHenue, Kope aBHE http://school-
BHEHHE, Hb YPABHEHUS .
p p P collection.edu.ru
http://school-
11 HepaBeHncTBo, perieHre HepaBeHCTBA .
collection.edu.ru
12 Meroa uHTEpBAJIOB http://www.numbernut.com/
Pemenue 1enpIx U IpoOHO-pAIiOHAIBHEIX
13 . P p http://www.numbernut.com/
ypaBHEHUI U HEPABEHCTB
KonTponbhas padota no teme
"MHOKeCcTBa paliOHAILHEIX 1
14 N P http://www.math.ru
JICHCTBUTEIBHBIX YKCEl. PalioHaibHbIe
YpaBHEHHUSI U HEPABEHCTB"
DOyHKIMA, CIIOCOOBI 3aJaHUS KI[UH.
15 i a byn http://www.math.ru
B3aumHo oOpaTHbIe QyHKIIUN
I'padux ¢pynkuuu. O6nacts onpeneneHus
1 MHO>KECTBO 3HAYCHHUM kuuu. Hynu
16 byn Y http://www.math.ru
¢bynkuu. [IpomexxyTku
3HAKOIIOCTOSHCTBA
17 YérHble 1 HeUETHBIE (PYHKLIUU http://www.math.ru
CreneHn ¢ 1eJIBIM ITOKa3aTeneM.
18 CrangaprtHas ¢opMa 3aImic http://school-
TaHgapTHAS Ma 3aIuch
. sap p collection.edu.ru
JIECTBUTEILHOTO YK CIIa
Hcnonk3oBanue moaxossimen hopMbl
- http://school-
19 3aIIMCU JTEHUCTBUTEIBHBIX YHCET IS

PEIICHUA NMPAKTHYCCKUX 3a/1a4 U

collection.edu.ru




MMpCACTABJICHUA OAHHBIX

CrenenHast GyHKIUS C HATypaIbHBIM U

20 LeJIBIM ITOKa3aTeaeM. E€ cBoiicTBa 1 http://www.numbernut.com/
rpaduk
Apudmernuecknii KOpeHb HATYpPaTbHOU

21 p yp http://www.numbernut.com/
CTEIIECHU
Apudmernueckuii KOpeHb HATYPAILHON

22 pud p P http://www.math.ru
CTEIIECHU
CsoiicTBa apuMETHIESCKOTO KOPHSI

23 pv ¢ p http://www.math.ru
HaTypaJbHOW CTENEHU
CBolicTBa apH(PMETHUESCKOTO KOPHS

24 Ii ¢ p http://www.math.ru
HaTypaJlbHON CTENEHU
CsoiicTBa apudMETHYESCKOTO KOPHS

25 pv ¢ P http://www.math.ru
HaTypaJbHOW CTENEHU

26 JleticTBus ¢ apu(METHIECKUMHI KOPHIMHU http://school-
N—oil cTereHu collection.edu.ru

97 JlelicTBus ¢ apu(MeTHUECKUMHU KOPHIMHU http://school-
N—oi cTereHu collection.edu.ru
JelicTBus ¢ apuMETUUECKUMHU KOPHIMH

28 . pu p http://www.numbernut.com/
N—oii cTernenn
JleiicTBus ¢ apu(METUIECKUMH KOPHIMHU

29 . pud p http://www.numbernut.com/
N—oii cTernenun
JleiicTBus ¢ apu(METHICCKUMH KOPHIMHU

30 . pud P http://www.math.ru
N—oii cTereHn
Pemrenue uppanioHaldbLHBIX YpaBHEHUN U

31 pp P http://www.math.ru
HEPaBEHCTB
Perntenue uppanmoHaiabHBIX YpaBHEHUN U

32 PP P http://www.math.ru

HEpPaBEHCTB




Pemenue nppanroHanbHbIX YpaBHEHUN U

33 http://www.math.ru
HEPaBEHCTB
34 Pemrenne nppanoHaIbHBIX YPABHEHUN U http://school-
HEPAaBEHCTB collection.edu.ru
35 Pemenue nppanyoHaabHbIX YpaBHEHUN U http://school-
HEPABEHCTB collection.edu.ru
36 CoiicTBa u rpaduk KOpHS N-0if cTeNeHn http://www.numbernut.com/
37 CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH http://www.numbernut.com/
KonTponbhas padota no teme
"Apudmerrnueckuii KOpeHb N—0i CTENEeHHU.
38 pud p http://www.math.ru
WppatnmonansHble ypaBHEHUS U
HepaBeHCTBA"
CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO
39 e y http://www.math.ru
aprymeHTa
CuHyC, KOCUHYC U TAHT'€HC YHUCIIOBOIO
40 e y http://www.math.ru
aprymeHTa
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
41 p e, ap y p http://www.math.ru
YUCJIOBOI'O apryMEHTa
42 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC http://school-
YHCIIOBOTO apryMeHTa collection.edu.ru
TpuroHomeTpuueckas OKpyKHOCThb
p p Py ’ http://school-
43 OTpeieNICHUEe TPUTOHOMETPUICCKIX )
. collection.edu.ru
(GyHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuueckasi OKpy HOCTb,
44 ONPEACIEHUE TPUTOHOMETPUUECKHUX http://www.numbernut.com/
(yHKIUI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUYECKHE
45 p p http://www.numbernut.com/

(bopmybI




OCHOBHBIE TPUTOHOMETPUUECKHE

46 http://www.math.ru
hopmyIbI
OCHOBHBIE TPUTOHOMETPHUUIECKHUE

47 p p http://www.math.ru
(hopMyITbI
OCHOBHEBIE TPUTOHOMETPUUIECKHE

48 RS P http://www.math.ru
hopMyIbI
IIpeoOpa3oBanye TPUTOHOMETPHUECKUX

49 beodp . p p http://www.math.ru
BBIPAYKECHU I

50 [IpeoOpa3oBaHUe TPUTOHOMETPUICCKUX http://school-
BBIPAKECHH I collection.edu.ru

51 [IpeobpazoBaHre TPUTOHOMETPHUUECKHUX http://school-
BBIPAYKEHU I collection.edu.ru
IIpeoOpa3zoBannre TPUTOHOMETPHUECKUX

52 beodp . P p http://www.numbernut.com/
BBIpOKCHUI
IIpeoOpa3zoBannre TPUTOHOMETPHYECKUX

53 beoop N P P http://www.numbernut.com/
BBIpOKCHUI
Pemrenne TpuronoMeTpHIeCKUX

54 vp p http://www.math.ru
ypaBHEHUH
Pemrenre TpUrOHOMETPHUECKUX

55 vp p http://www.math.ru
ypaBHEHUM
Pemrenne TpuroHoMeTpHIECKUX

56 vp p http://www.math.ru
ypaBHEHUM
Pemrenne TpuroHoMeTpHIECKUX

57 vp P http://www.math.ru
ypaBHEHUM

58 Pemenne TpuroHomMeTpruiecKux http://school-
YpaBHEHUU collection.edu.ru

59 Pemenue TpuronomeTpuuecKkux http://school-

YpaBHEHUU

collection.edu.ru




Kontponsnas padora o reme "®Popmyibt

60 TPUTOHOMETPHUH. TpUTOHOMETPUYECKHE 1 http://www.numbernut.com/
ypaBHeHUs"
ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus
61 nociegoBaTelbHOCTEH. MOHOTOHHEIE 1 http://www.numbernut.com/
IMOCJIE0BATEILHOCTH
Apudmerndeckas ¥ TeOMETpUIECKas
nporpeccuu. Mcroabp30BaHue IPOrpecCuu
62 poTp porp 1 http://www.math.ru
JUTSL PEIICHUST PeaTbHBIX 3a71a4
MIPUKJIATHOTO XapaKTepa
beckoneuHo yObIBaromiasi reoMeTpruiecKas
nporpeccusa. CymMma O€CKOHEUHO
63 porp . Y . 1 http://www.math.ru
yOBIBAIOIIEH reOMEeTPUICCKON
MIPOrPeCccuu
64 dopmyra CIoKHBIX MTPOIEHTOB http://www.math.ru
65 dopmyJia CIIOKHBIX TPOLICHTOB http://www.math.ru
O0001enue, cucTeMaTH3allus 3HaHUH 3a
http://school-
66 Kypc anreOpbl 1 Hadyal MaTeMaTH4YeCKOro 1 .
collection.edu.ru
anaym3a 10 kacca
http://school-
67 HToroBast KOHTpoJIbHASA paboTa 1 P //_
collection.edu.ru
O0001enue, cucTeMaTH3allus 3HaHUH 3a
68 Kypc aiare0pbl 1 HayaJl MaTeMaTHYeCKOTO 1 http://www.numbernut.com/
a"anu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







11 KJIIACC

KomngecTBo yacos

No ara DIIEeKTPOHHBIE U(PPOBHIC
Tema ypoxka Kontponbnsie | [IpakTuueckue
n/m Bcero H3y4YeHHUsl ~ 00Opa3oBaTeiIbHbIE PECYPChI
paboThI paboThI
1 C http://school-
TEIEeHb C PAlMOHAIBHBIM MTOKa3aTeJIeM 1 _
collection.edu.ru
. http://school-
2 CBoiicTBa CTEIICHU 1 g //.
collection.edu.ru
[IpeoOpazoBaHUe BEIPAKCHHH, COIEPIKALTUX
3 beodp p ’ p 1 http://www.numbernut.com/
palMoHaIbHBIE CTETICHU
[Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALITUX
4 beodp p ’ p 1 http://www.numbernut.com/
palnMoHaIbHBIE CTETICHU
[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTUX
5 beodp p ’ p 1 http://www.math.ru
palOHaNIbHBIE CTEIICHU
[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA http://www.math.ru
[Toka3zaTenbHbIe ypaBHEHUSI U HEPABEHCTBA 1 http://www.math.ru
[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA http://www.math.ru
http://school-
9 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 g _
collection.edu.ru
http://school-
10 [TokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 g _
collection.edu.ru
[TokazarenbHas K1us, €€ CBOMCTBA U
11 pad byn ’ 1 http://www.numbernut.com/
rpaduk
KonrtponsHas padora no teme "Crenens ¢
AlMOHAJIbHBIM [TOKA3aTEJIEM.
12 p 1 1 http://www.numbernut.com/

[TokazarenpHas Gpynkuus. [lokazarenpHbie
ypaBHEHUS U HEpaBEHCTBA"




13

Jlorapudwm uuca

http://www.math.ru

14 JlecsaTHYHBIC U HaTYpaJIbHBIC JTOTapU(PMBbI http://www.math.ru
[IpeoOpa3oBaHue BEIPAXKEHHH, COIEPIKALIIAX

15 beobp p P http://www.math.ru
Jorapudmpl
[IpeoOpa3oBaHue BEIPAXKEHHH, COIEPIKALIIAX

16 peobp p P http://www.math.ru
norapupmbl

17 [IpeobOpazoBanue BBIpAXKEHUN, COIEPKAIIIX http://school-
Jorapudmpl collection.edu.ru

18 [IpeoOpa3oBaHue BEIPpAKCHHH, COIEPIKALTIX http://school-
Jorapudmpl collection.edu.ru
Jlorapupmuueckne ypaBHEHUS U

19 pud yp http://www.numbernut.com/
HEpPaBEHCTBA
Jlorapudmuueckue ypaBHEeHUS U

20 pud P http://www.numbernut.com/
HEpPaBEHCTBA
Jlorapupmuueckne ypaBHEHUS U

21 pud P http://www.math.ru
HEpPaBEHCTBA
JlorapupmMuueckre ypaBHEHUS U

22 pud P http://www.math.ru
HEpPaBEHCTBA
Jlorapudgmuueckas QyHKIHUS, €€ CBOMCTBA U

23 pud ymiau http://www.math.ru
rpaduk
Jlorapudmmaeckas KIS, €€ CBOMCTBA U

24 pud Pym http://www.math.ru
rpaduk

25 Tpuronomerpuueckue QyHKIUH, UX http://school-
CBOICTBA U TpaduKu collection.edu.ru

% Tpuronomerpuueckue GyHKIUH, UX http://school-
CBOWCTBA U TpapuKu collection.edu.ru
Tpuronomerpuueckue KITUH, UX

27 p P byn ’ http://www.numbernut.com/

CBOICTBA U TpaduKu




Tpuronomerpuueckue GyHKIUH, UX

28 . 1 http://www.numbernut.com/
CBOICTBA U TpaduKu
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1 http://www.math.ru
30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1 http://www.math.ru
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 http://www.math.ru
32 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1 http://www.math.ru
KonrponsHas pabora o reme
"Jlorapudmuyeckast QyHKITUS.
33 Jlorapudmudeckne ypaBHCHUS U 1 http://school-
HepaBeHCTBa. T puroHoMerpuueckue QyHKIUU collection.edu.ru
u ux rpaduxu. TpuroHomerpuueckue
HepaBeHCTBA"
http://school-
34 HenpepriBabie KIIUH 1
Pep Pymku collection.edu.ru
MeTo 1 MHTEPBAJIOB JUIsl PEIICHHUS
35 p p 1 http://www.numbernut.com/
HEPaBEHCTB
MeTo 1 MHTEPBAJIOB ISl PEIICHHUS
36 a p p 1 http://www.numbernut.com/
HEPABCHCTB
37 [TpousBonHas GyHKIUU http://www.math.ru
38 [TpousBonHas GyHKINU http://www.math.ru
['eomeTpuyeckuil 1 PU3NUECKUN CMBICIT
39 p . (b 1 http://www.math.ru
MIPOU3BOTHOM
I'eomeTpuyeckuii 1 GU3NUECKUN CMBICIT
40 p . ¢ 1 http://www.math.ru
MIPOU3BOTHOM
http://school-
41 [Tpon3BoaHEIE IEMEHTAPHBIX KIUH 1
p A P yrxn collection.edu.ru
http://school-
42 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH 1 pi//

collection.edu.ru




[Ipon3BoaHast CyMMBl, IPOU3BENCHMS,

43 . http://www.numbernut.com/
4acCTHOTO (PyHKIIUHA
IIpon3BogHas CYMMBI, IIPOU3BEICHUS
44 p y L p ’ http://www.numbernut.com/
94acTHOTO (DyHKIHUH
IIponsBogHas CyMMBI, IIPOU3BEICHUS
45 P yMu 1P ’ http://www.math.ru
4aCTHOTO (PyHKIIUHA
46 [Ipumenenne nporu3BOJHOM K UCCIEI0BAHUIO http:// th
N p://www.math.ru
(yHKIHMI HAa MOHOTOHHOCTD U OKCTPEMYMBI
47 [IpumeneHne nporu3BOJHON K UCCIIEI0BAHUIO http:// th
N p://www.math.ru
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI
48 [IpumeneHnne nporu3BOHON K UCCIIEI0BAaHUIO http:// th
N p://www.math.ru
(GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
49 [IpumeneHne nporu3BOJHON K UCCIIEI0BAHUIO http://school-
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI collection.edu.ru
50 Haxoxnenne HanOOJIBIIIEro ¥ HAaUMEHBIIETO http://school-
3HaueHUs QYHKIMU HAa OTpE3Ke collection.edu.ru
Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO
51 http://www.numbernut.com/
3HaueHUs! QyHKIIMU Ha OTPE3Ke
Haxoxnenue HanOOJIBIIIEro ¥ HaUMEHBIIIETO
52 http://www.numbernut.com/
3Ha4YeHHs QYHKIIUU HA OTPE3KE
Haxoxaenre HanOOJIbIIEr0 M HANMEHBIIIETO
53 http://www.math.ru
3Ha4YeHHs QYHKIIUUA HA OTPE3KE
Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO
54 http://www.math.ru
3HaueHUs QyHKIIMU Ha OTPE3Ke
Haxoxnenne HanOOJIBIIEro ¥ HAUMEHBIIIETO
55 http://www.math.ru
3Ha4YeHHs QYHKIIUUA HAa OTPE3KE
ITpuMeHeHne TPOU3BOTHOM JIJIST HAXOXKICHUS
56 p p http://www.math.ru

HAaWJIydlIero pCIICHUA B IIPUKIAHBIX




3ajavax, sl OMpeaesieHUs] CKOPOCTH
nporiecca, 3aIaHHOT0 (OPMYIIOHN HITH
rpadgukom

57 KonTponbras pabota mo Teme http://school-
"IIpousBonHas. [Ilpumenenue nponzsoaHon" collection.edu.ru
http://school-
58 ITepBooOpa3nas. Tabnuia nepBooOpPa3HbIX
P p H p p collection.edu.ru
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX http://www.numbernut.com/
Huterpan, reoMeTpHISCKUN U (PH3UUYCCKHUI
60 p p b http://www.numbernut.com/
CMBICII HHTETpaJia
Huterpan, reoMeTpHISCKUN U (PH3UYCCKHUI
61 p p ¢ http://www.math.ru
CMBICII MUHTErpaJia
HHTerpai, reoMeTpudecKuii U (pu3nIecKuii
62 p p ¢ http://www.math.ru
CMBICII HHTETpaJia
Beruucnenue naTerpana 1o gopmyse
63 . P opmy http://www.math.ru
Hprorona—IJleiionunia
Beruucnenue naTerpaia mno gopmyne
64 . P popmy http://www.math.ru
Hprorona—IJletiOnnia
65 Brruucnenue nnterpana no gpopmyine http://school-
Hprorona—JleiiOnunma collection.edu.ru
66 Brruucnenue unTerpana mo popmyine http://school-
Hprorona—IJleiionunia collection.edu.ru
67 Cucrembl TMHEHHBIX YpaBHEHUN http://www.numbernut.com/
68 Cucrempl TMHEVHBIX YpaBHEHUN http://www.numbernut.com/
Pemienne npuknaaHbIX 3a7a4 ¢ MOMOIILIO
69 p N a a . B http://www.math.ru
CUCTEMBI INHEWHBIX YPaBHEHUM
Pemenue npukiaaHbIx 3a7a4 ¢ MOMOIIBIO
70 P http://www.math.ru

CUCTEMBI JINHEWHBIX YPaBHEHUU




71

Cuctembl U COBOKYITHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTelbHbIX, Jorapu(pMUIecKux
YpaBHEHUI U HEPABEHCTB

http://www.math.ru

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, Jorapu(pMuIecKux
YpaBHEHUI U HEPABEHCTB

http://www.math.ru

73

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOrapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

http://school-
collection.edu.ru

74

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX
YPAaBHEHUW U HEPABEHCTB

http://school-
collection.edu.ru

75

76

Hcnonb3oBanue rpagukoB GyHKIMN A5
pelIeHns ypaBHEHUH U CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMN A7
pelIeHNs] ypaBHEHUIN U CUCTEM

http://www.numbernut.com/

http://www.numbernut.com/

77

[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX
3aJa4 M 3a/1a4 U3 Pa3InYHbIX o0acTei
HAyKU U PEaJIbHOU KU3HU

http://www.math.ru

78

79

KonTponbnas pabota no teme "UnTerpan u
ero npumeHeHus. Cucremsl ypaBHeHUN"
HatypanbHble 1 Liensle yncia B 3a7a4ax U3
peanbHON KU3HU

http://www.math.ru

http://www.math.ru




HatypanbHble 1 1ienble yncia B 3a7a4ax U3

80 N http://www.math.ru
peanbHOM XKU3HU

81 HarypanbHble 1 1einble yucia B 3aga4ax U3 http://school-
peanbHOM JKU3HU collection.edu.ru

http://school-
82 [Ipu3Haky JEIUMOCTH LENbIX YUCEI g :
collection.edu.ru

83 [Ipu3HaKK JETMMOCTH LIETBIX YUCE http://www.numbernut.com/

84 [Ipu3Haku NeTMMOCTH LEIBIX YHCEI http://www.numbernut.com/
IToBTOpeHue, 0000IMIEHHE, CUCTEMATU3 AL

85 P ’ H ’ . http://www.math.ru
3HaHUU. Y paBHEHUSA
IToBTOpeHue, 0000IMIEHHE, CUCTEMATHU3 AL

86 P ’ H ’ . http://www.math.ru
3HaHUU. YpaBHEHUS
IToBTOpenue, 0000IMIEHNE, CHCTEMATH3ALUS

87 P ’ B ’ . http://www.math.ru
3HaHUU. YpaBHEHUS
IToBTOpeHue, 0000IMIEHNE, CUCTEMATU3ALIUS

88 P ’ B ’ H http://www.math.ru
3HaHUN. Y paBHEHUS

89 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs http://school-
3HaHUU. YpaBHEHUSA collection.edu.ru

90 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL http://school-
3HaHUU. YpaBHEHUSA collection.edu.ru
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3 AU

91 P ’ B ’ H http://www.numbernut.com/
3HaHuii. HepaBeHcTBa
IToBTOpenue, 0000LIEHNE, CUCTEMATU3ALIUS

92 P ’ B ’ . http://www.numbernut.com/
3HaHuii. HepaBeHcTBa
IToBTOpenue, 0000LIEHNE, CHCTEMATU3ALIUS

03 P ’ B ’ . http://www.math.ru
3HaHuil. HepaBeHcTBa
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS

94 P ’ B ’ H http://www.math.ru

3HaHui. HepaBeHcTBa




[ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3 AU

95 N . 1 http://www.math.ru
3HaHu. CHCTEeMBbl ypaBHEHHI

96 HOBTOPGHI/IG, 00006111EHME, CI/IUCTeMaTmauHsI 1 https//www.math.ru
3HaHul. CUCTEMBI ypaBHEHUH

97 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1 http://school-
3HaHui. OyHKIIUU collection.edu.ru

98 [ToBTOpeHmE, 006001IIeHNE, CUCTEMATH3AIUS 1 http://school-
3HaHui. yHKIIUU collection.edu.ru

99 Hrorosas KoHTpoJIbHAsT paboTa 1 http://www.numbernut.com/

100 HroroBast koHTpoIbHAs paboTa http://www.numbernut.com/
O0001enne, cucTeMaTH3alus 3HAHUHT 3a

101 Kypc ayire0pbl ¥ Hayall MaTeMaTH4eCKOTO 1 http://www.math.ru
ananu3a 10-11 kmaccos
O06001eHne, cucTeMaTU3alks 3HaHUH 32

102 Kypc ayire0pbl ¥ Hayall MaTeMaTH4eCKOTO 1 http://www.math.ru
ananu3a 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U1 YUHEHUKA Matematuka:

anrebpa v Hayana MaTemMaTUMYecKoro aHaaunsa, reometpus. Anrebpa 1 Hayasa MaTeEMaTUYECKOTO
aHanu3a (6a3oBbI ypoBeHb) (B 2 yacTax) 10-11 Knaccbl, M.: 000 «MOL, MHemo3unHa», 2019
Anrebpa 1 Hayana matemaTtmyeckoro aHanmsa 10-11 knaccobl (6a3oBbilt ypoBeHsb), 11 Knacc, M.:

000 «MNOoU MHemosnHa», 2009 11 (npoduns) A.l.Mopakosuy
METOJINYECKHUE MATEPUAJIBI JIJIAA YUUTEJLA

Onpaktnuyeckne matepuansl ansa 10-11 knaccos. M.U. WabyHuH u gp., 2010.

OnpakTnyeckne matepuansl no anrebpe n Hadanam aHanmsa. 6.M. Menes, C.M. CaaksH C,
C.1. Weapubypa.- M.: lMNMpoceeweHne, 2006-2010.

N3yyeHne anrebpbl n Hayan aHanusa B 10-11 knaccax. KHura ans yuntens. H.E. ®egoposa, M.B.
TkaueBa. — M.: lNpocselweHne,2006.

YyebHo- TpeHNpPOBOYHbIE MaTepuanbl 415 NOArOTOBKM K €AMHOMY roCcyAapCTBEHHOMY 3K3aMeEHY.
N.0. AeHnwesa, KO.A. na3skoB 1 ap.-

M.:NHTennekTt-LUeHnTp, 2008-2011.

OvpakTnyeckmne matepuansl .Anrebpa n Hayana aHanmsa. 10-11 kn. A.l'. Mopakosuy- M.:
MHemo3unHa, 2007.

MpodunbHoe obyyeHne. TeMaTnyeckoe nnaHMpoBaHMe nNo Matematmke ang 10-11 knaccos.
Mocobue ansa yuntens. T.A. bBypmuctpoBa.- M.: MNpoceeweHne, 2009.
XXypHan «MaTtemaTuKa B LUKOJIE».

HUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

http://www.ndce.edu.ru



http://www.ndce.edu.ru/
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