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MOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHam3a» 0a30Boro ypoBHs s oOydatomuxcst 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
®denepallbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEAHEro OOIIero
oOpa3zoBaHms, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, TPEIBIBIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHMIO, M TPAIUIIUN POCCUICKOTO 00pa3oBaHus. Peanmzanus
IporpaMMBbl 00ecIieYrBacT OBJIAICHUE KITFOUEBBIMU KOMITETCHITUSMU, COCTABIISTFOIIIMMHU
OCHOBY IS CaMOpa3BUTHS ¥  HEMPEPHIBHOTO  OOpa3oBaHUsA, IEJIOCTHOCTH
OOIEKyIbTYPHOTO, JUYHOCTHOTO ¥  ITO3HABATEIBHOTO  PAa3BUTHUS  JIMYHOCTH
00yyarommxcs.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaia MaTeMaTHYECKOTO aHAIM3a» SBJISETCS OIHUM W3
HamOoJiee 3HAYMMbBIX B IPOrpaMMe CTapIIeH IIKOJIbI, TOCKOJIbKY, C OJTHOM CTOPOHBI, OH
oOecrieunBaeT MHCTPYMEHTAIBHYIO 0a3y I WM3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypcoOB, a C JAPYroil CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBINIJICHHUE
yUYaluxcsi Ha YpPOBHE, HEOOXOJAMMOM i OCBOCHUS KypcoB HWH(MOPMATHKH,
OOIIIECTBO3HAHMSI, HCTOPHUM, CJIOBECHOCTU. B pamMkax MaHHOTO Kypca ydaluecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAYKH, KOTOpas (OpMyIHpyeT
CBOM JIOCTHKEHUS B MaTeMaTHudeckon popme.

Kypc anrebpel m Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (DU3UKU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJCHIIUH DKOHOMHUKH M OOIIECTBEHHOM >KU3HM, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX MU(PPOBHIX U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOIh30BaTh UX
B TIOBCEIHEBHOW KHM3HW. B TOXe Bpems OBIaJeHHE aOCTPAKTHBIMH M JIOTHYCCKH
CTPOTUMHU  MATEMAaTUYECKUMHU KOHCTPYKIIMSAMH  pa3BUBAET yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTHHHOCTD YTBEPKICHHUSI, UCTIOJIB30BaTh 0000IIEHUE
U KOHKPETH3allhl0, a0CTparupoBaHUE | aHAJOTUI0, (OpMUPYET KpeaTUBHOE W
KPUTHYECKOE MbIIUIeHHe. B Xome wu3ydeHus anreOphl M Haval MaTeMaTHYeCKOTO
aHaJM3a B CTapIel IIKOJIE yYalluecs MOJyYaroT HOBBIM OIBIT PEIICHHS MPUKIATHBIX
3a/1a4u, CaMOCTOSITEIHHOTO TTOCTPOEHUSI MAaTEMATHISCKUX MOJIEICH PEaIbHBIX CUTYyaIuil
Y MHTEPIPETAIUU TOJIYYCHHBIX PEIICHUN, 3HAKOMSITCS C MPUMEpPaMU MaTEMaTHIECKUX
3aKOHOMEPHOCTEH B TMpUpOJE, HAyKe ©W B HCKYCCTBE, C  BBIAAIONTUMUCS
MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOpPaMH.

Kypc o0namaer 3HA4YMTENBbHBIM BOCHUTATCIBHBIM ITOTCHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak dYepe3 ydeOHBIM MaTepual, CIOCOOCTBYIOMUN (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS, TaK H dYepe3 chenupuky ydeOHOUW esITeIbHOCTH,



TpeOyIolIeld CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, NPOJOJIKUTENBHON KOHIEHTpalUU
BHHUMAHMSI U OTBETCTBEHHOCTH 3 ITOJIYYEHHBIN pe3ysbTarT.

B ocHoBe Meronuku oOyueHus aiaredpe M HavajzamM MaTeMaTHYECKOTO aHaliu3a
JICKUT ACSITEIbHOCTHBIN MPUHITUI 00YUICHHS.

CrpykTypa Kypca «AnreOpa M Hadalla MaTeMaTHYECKOTO aHajau3a» BKIIOYAET
CIIENYIOIME COJEP/KATEIBbHO-METOANYECKAE JIMHUM: «Yucna W BBIYHCICHUN»,
«DyHKIIMU U TpaduKn», «YpaBHEHHUs U HepaBeHCTBa», «Hauama maremarmueckoro
aHanusa», «MHOXkecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHE
JMHUYU U3YYal0TC Ha MPOTSKEHUU ABYX JIET 0OyUEeHHs B CTapUICH IIKOJIE, €CTECTBEHHO
NOMOJIHSS APYr JApyra M TNOCTENEHHO HACBIIAsCh HOBBIMM TEMaMU W pPa3lellaMH.
JlaHHBIN KypC SIBJISETCS MHTErPATUBHBIM, ITOCKOJIbKY OOBEIUHSET B ceOe copepKaHHe
HECKOJIbKMX MaTeMaTUYeCKUX AUCLUUILUIMH: aaredpa, TPUrOHOMETPUS, MaTeMaTUUYECKHM
aHaju3, Teopuss MHOXKECTB U Ap. [lo Mepe Toro kak ydamuecs OBIaJeBalOT BCE Ooee
IIMPOKUM MaTEMaTUYECKUM alllapaToM, y HHUX IOCIEA0BATENbHO (OPMHUPYETCS M
COBEPLICHCTBYETCSI YMEHHUE CTPOUTHh MATEMAaTUYECKYH0 MOJECIb PEajJbHON CUTYyalLlUH,
OPUMEHATh 3HAHUS, IOJIyY€HHblE B Kypce «AureOpa M Hayala MaTeMaTH4YECKOTO
aHaJu3a», JUIsl PEIIEHUS CaMOCTOSTEIbHO C(HOPMYJIUPOBAHHON MaTeMaTU4eCKOU
3a/1a4M, a 3aTEM MHTEPIPETUPOBATH MTOJyYEHHBIN pPE3yJIbTAT.

ConepxarenpHO-MeTOANYECKAsT JHHUSA «YHCIIa W BBIYMCIECHUS» 3aBEpIIACT
(opMupOBaHHE HaBBIKOB HCIOJB30BAaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOpPOE ObLIO
HA4YaTO B OCHOBHOW ImKoie. B crapmieil mkoire ocoboe BHUMaHHUE YICISIETCS
(GOpPMHpPOBAaHUIO TMPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOUMX B ceOs
UCIIOJIb30BAHUE PA3IUYHBIX (OpM 3amucu  JAEUCTBUTENBHOTO YHCIA, YMEHHUE
PAlMOHAIIBHO BBINIOJHATH IEWCTBUA C HUMU, A€JaTh NMPUKUAKY, OLICHUBATH PE3yJIbTAaT.
OOyuaromuecs TMOJYy4alOT HAaBBIKM NPUOJMKEHHBIX BBIYUCICHUHN, BBINOJHEHUS
JNEUCTBUNA C 4YHCJIaMH, 3allUCAHHBIMA B CTaHJApPTHOW ¢opMe, HCIOIb30BaAHUS
MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIJIOBBIX BBIPAKECHH.

JIuHna «YpaBHEHHS] W HEPABEHCTBA» PEAIM3YETCS Ha MPOTSIKEHUH BCETO
oOyueHuss B CTaplied IIKoJe, TMOCKOJbKY B KaXJIOM pasJele MNporpamMmbl
MPEIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3afad. OOywaromiyecss OBIaJECBaOT
pPa3JIMYHBIMM ~ METONAMM  PELICHUSA LENblX, pPalUOHAIBHBIX, WPPALMOHAIBHBIX,
MOKA3aTeJIbHbIX, JIOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB U
ux cucteMm. [lonydyeHHbIE yMEHHS HCHOJB3YIOTCS TPH HUCCIENOBAHUM (YHKUUNA C
IIOMOLIBI0 IPOU3BOJHOW, PEIICHUM NPUKIATHBIX 3a4ad M 3aJad Ha HaXO0XKICHHE
HauOOJBIINX M HAUMEHbIIWX 3HaueHUW (yHKuuu. JlaHHasg copepKaTeinbHas JHUHUS
BKJIIOYAET B ce0s Takke (pOpMUPOBAHUE YMEHUM BBINOIHATH PAcUyEThl MO GopMyiam,
npeoOpa3oBaHus IEJbIX, PalMOHATbHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAKEHUN, a TaKXKe BBIPAKEHUU, COAepKaluX cTeneHu u jorapudmbl. braronaps
M3YYEHHUIO anreOpanvyeckoro Mmarepuaia MpPOUCXOAUT  JalibHEHIee Ppa3BUTHE
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AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS Y4aliuxcs, (GOPMUPYIOTCS HaBBIKU
JNEYKTUBHBIX PACCyXICHUU, pabdOThl ¢ CHUMBOJBHBIMH (OopMaMH, NpeacTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEM B BHJIE PaBEHCTB M HEPaBEHCTB. AJreOpa
npemiaraeT 3QpGeKTUBHBIE MHCTPYMEHTBI JJISI PEIICHUS MPAKTHYCCKUX U €CTECTBEHHO-
HAYYHBIX 3314, HAJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKHU.

ConepxaTenpHo-MeTOAMYEeCKasT  JHHUSA  «DyHKIMU W TpaduKW»  TECHO
MEPEeIUIETAETCsl C JIPYTUMH JIMHUSAMHM Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE 33JaéT
MOCJIEIOBATEIbHOCTh M3Yy4YE€HUs Marepuana. M3ydeHwe CTeneHHOM, IOKa3aTelIbHOU,
JorapuMUUECKOd W TPUTOHOMETPHUUECKUX (YHKIMNA, HUX CBONCTB U TpadHKOB,
WCIIONTh30BaHNe (YHKIMHA JUIsl pelieHusl 3amad W3 JAPYrux Y4eOHBIX MPEAMETOB U
peAIbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIM30M, TaK M C PEIICHUEM
ypaBHEHHM U HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMaHUE yaenseTcs (pOopMHPOBAHHUIO
YMEHHS BBIpaXaTh (POpMyJaMHU 3aBUCUMOCTH MEXAY pPa3IMYHbBIMUA BEJIWYHMHAMH,
HCCIIEIOBATh TOJIydeHHbIE (PYHKIUM, CTpOUTh UX Tpaduku. Martepuan >Toi
COAEPKATEJIbHOM JMHUM HAIICJICH HAa pPa3BUTUE YMEHHUM W HABBIKOB, IMO3BOJISIONINX
BBIpaKaTh 3aBUCUMOCTH MEXIY BEIMUYMHAMH B PA3IUIHON (opMme: aHATUTHUCCKOM,
rpaduyeckoi u ciaoBecHOH. Ero u3ydueHue crmocoOCTByeT pa3BUTHIO aIrOPUTMHIECKOTO
MBIIUIEHUS, CTIOCOOHOCTH K 00O0OIIEHUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHass nuHus «Havama wMaremMatndeckoro aHanusa» MO3BOJISIET
CYIIECTBEHHO PAaCHIMPUTh KPYr KaK MaTeMaTHUYE€CKMX, TaK W TPUKIATHBIX 3ajad,
JOCTYIMHBIX OOYYaroNIUMCS, y KOTOPBIX IOSBISETCS BO3MOXXHOCTH HCCJIEAOBATH H
CTpOUTh Tpaduku (YHKIUN, ONMPEACNISITh UX HAUOOJBIINE U HAUMEHBIIUE 3HAYCHUS,
BBIYUCIIATh IUIomaau (Guryp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHasi cojlepKarenbHas JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH
MIOCTPOEHUSI MAaTEMATUUYECKUX MOJIEJIEH peaqbHbIX CUTYyallMid, HAXOXKICHUS HAUTy4IlIeTro
pelliecHusT B TPHUKIAAHBIX, B TOM YHCJE COIMAJIbHO-DKOHOMMYECKHUX, 3ajayax.
3HAaKOMCTBO C OCHOBaMH MAaTEeMaTHYECKOrO0 aHajiu3a CIIOCOOCTBYET Pa3BUTHIO
a0CTpakTHOr0, (POPMAIBHO-JIOTUYECKOTO U KPEAaTUBHOI'O MBIILIEHUS, (POPMUPOBAHUIO
YMEHUH pacro3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTeMAaTUKU B HayKe, TEXHUKE U
uckycctBe. OOy4Jaronrecs: y3HalT O BBIJAIONIUXCS Pe3yJibTaTax, MOJyYeHHBIX B XOJI€
pPa3BUTHSI MATEMATUKU KaK HayKH, U KX aBTOpax.

ConepxarenpHO-MeTOAMYECKAasE JUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MTOCBSIICHA 3JIEMEHTaM TEOpUHU MHO>KECTB. TeopeTnKko-MHOKECTBEHHBIE
MPEJCTABIICHUS] TPOHMU3BIBAIOT BECh KypC INIKOJBHOM MAaTEMATHUKU W Mpeaararor
HanOoJsiee YHUBEPCAIBHBIA SI3bIK, OOBEAUHSIIONINI BCE pa3Aelibl MaTEeMaTUKU U €€
MPUIIOKEHNUM, OHHM CBSI3BIBAIOT Pa3HbIE MATEMATUUYECKUE JUCIUILIMHBI B €IMHOE 1IEJIOE.
[TosToMy BaXHO J1aTh  BO3MOXHOCTh  IIKOJBHUKY  IOHUMaTh  TEOPETUKO-
MHOYECTBEHHBIH S3bIK COBPEMEHHON MaTeMaTUKH U UCIIOJIb30BaTh €ro JJIsl BRIpaXKEHUS
CBOMX MBICJICH.



B kypce «AnreOpa u Hayajga MaTeMaTHYECKOT0 aHaIU3a» MPUCYTCTBYIOT TaKkKe
OCHOBBl MAaTeMaTHYEeCKOT0 MOJCIMPOBaHUs, KOTOpbIE MpPHU3BaHbl CPOPMUPOBATH
HABBIKM IMOCTPOEHUS MOJEJIEN peallbHbIX CHUTYallMil, WCCIIEIOBAHUS 3THUX MOJENEHN C
MOMOILBIO  ammapara ajreOpbl M MAaTeMAaTHYEeCKOro aHalu3a W HWHTEepIpeTalnuu
MOJIYYEHHBIX pe3ynbTaToB. Takue 3amaHusl BIUIETEHbl B KaXKIbId U3 Ppa3eiioB
IPOrpaMMbl, MOCKOJIBKY BECh MaTepHal Kypca MIMPOKO HCHOJIB3YETCA IS PELICHUS
NPUKIAAHBIX 3anad. [lpy pelleHuM pealibHbIX NPAKTUYECKUX 3a7ad  ydalluecs
pPa3BUBAIOT HaA0JII01ATEIbHOCTD, yMEHUE HaXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIIOJIb30BAaTh aHAJOTHIO, O0000maTh HM KOHKPETU3UPOBAThH
npobsieMy. JlesTenbHOCTh 10 (POPMHUPOBAHUIO HABBHIKOB PELICHUS MPHUKIAAHBIX 3a7a4
OpraHmM3yercss B IIpolecce H3Y4YeHHMs BCeX TeM Kypca «AnreOpa W Hayaia
MaTeMaTHYECKOr0 aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM mu1aHe Ha U3ydeHHE Kypca aJireOpbl U Hayal MaTeMaTU4YeCKOro aHajan3a Ha
0a30BOM ypOBHE OTBOAUTCA 2 vaca B Henento B 10 kimacce u 3 yaca B Henento B 11
KJ1acce, BCero 3a JiBa roja ooydenusi — 170 gacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie umucna. OOBIKHOBEHHBIE U JIECATUYHBIE JApPOOU, MPOIICHTHI,
OecKOHEUYHBbIE  MepuoAuYecKue  apoOu.  ApudMeTHUecKHe  Omepaluud ¢
paloHaIbHBIMU YHUCIIaMHU, MpeoOpa30BaHUsl YUCIOBBIX BblpakeHUU. [IpumeHeHMe
Ipo0eil M MPOLEHTOB JUIsl PEIICHUs NPUKIAAHBIX 33Jad U3 Pa3IMYHbIX OTpacieu
3HAHUU U PEaJbHOM KU3HMU.

JlelicTBuTENbHBIE 4HWCIIA. PalvoHanbHBIE W WPPAUUOHAIBHBIE  YHCIIA.
ApudpmeTnueckue omnepaluud ¢ JIeHCTBUTENbHbIMU uuciaamMu. [lpubnmkéHHbie
BBIYMCIICHHUS, [TPAaBUJIa OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenens ¢ 1enbiM nokaszareneM. CtanaapTHas popMa 3arucu AeUCTBUTEIBLHOTO
yucna. Mcnonp3oBanue noaxodsuiel (Gopmbl 3amucyu ACUCTBUTENbHBIX YUCEN IS
pEeLIECHNs MPAKTUYECKUX 3aa4 U IIPEICTABICHUS TAHHBIX.

ApudmMernyeckuii  KOpeHb  HATypajbHOM  CTEIECHHU. HevictBust ¢
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOM CTETICHHU.

CuHyc, KOCMHYC M TaHI'€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHUE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. Merton
UHTEPBAJIOB.

Pemenue neibix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3a1ay U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peanbHOM KU3HHU.

DYyHKIUHN U TPAPUKHU

OyHk1usA, cnocoOsl 3ananus QyHkuu. ['paguk Gynkiuu. Bzaumuo oOpaTHbie
GyHKUHUU.

O6nactb omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hynu ¢yHKuuu.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.

CrenenHast (QyHKIMs ¢ HaTypaJbHbIM U LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.



Tpuronomerpruueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCKOr0 aHAJIU3a

[TocnemoBaTensHOCTH, CIIOCOOBI 3a/laHUsI MOCTIEAOBATEIbHOCTEH. MOHOTOHHBIC
MOCJEN0BATEIBHOCTH.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mnporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH TeoMeTpHUYeCcKOn
nporpeccur. P@opmylia CIOXKHBIX MNPOLEHTOB. VCmonp30BaHWE MPOTPECCUU IS
peILICHUs PEATbHBIX 33/1a4 MPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoOXecTBO, omepaluu HajJ MHOXecTBamu. Jluarpammsl Oiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —aIrmapara Uil OINHUCAHUS PeaIbHBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYTUX YYCOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KUIACC

Yucia ¥ BbIYMCICHUSA

HarypanbHabie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTHUHbIE U HATypaIbHbIE JIOrapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaKeHH, COAEPKANTUX JTOTapU(MBI.

[IpeoOpazoBanrie BBIpAXXEHUN, COAEPXKAIIMX CTENEHU C palMOHAJIBHBIM
ITOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl NMHENHBIX YpaBHEHUM. PelleHne NpUKIagHbIX 3a4a4 C MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHH.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpruMeHenne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHUX
3a/1a4 U 3a7a4 U3 Pa3IMyHbIX 00JacTel HayKH U peaJIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKU

Oyukuus. [lepuoguueckue gpynkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl U MUHUMYMbl (QyHKIUU. HaunOosbliee M HauMeHbllee 3HAYCHHE
(GYHKIIUY HAa TPOMEKYTKE.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPaPUKH.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.



Ucnonb3oBanue rpadhukoB (QYHKIUNA I PEIICHUS YpaBHEHUM W JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIUH I8 HCCIEAOBAaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT TMPHU PELICHUH 3a7ad U3 JAPYTrUX Y4eOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Hayana mareMaTH4ecKOro aHAIU3a

HenpepriBHble QyHKIIMN. MeTOI HHTEPBAJIOB JIsl PEIICHNS HEPABEHCTB.

[IpousBoanas ¢pynkuu. ['eoMmerprueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbIe AreMeHTapHbIX (QYHKIUH. DOpMyIIbl HAXOXKICHHS TPOU3BOIHOM
CYMMBI, IPOU3BEACHUSI U YACTHOTO (QYHKIHUI.

[IpumeHeHne TPOU3BOAHOM K MCCIEAOBAHHIO (PYHKIMHA HAa MOHOTOHHOCTH M
sKkcTpeMyMbl. HaxoxieHre HaumOOJbIIEr0 M HAaUMEHBIIETO 3HAYeHUs (PYHKUUU Ha
OTpE3KE.

[IpuMmeHeHne NPOU3BOAHOM UL HAXOXKICHUS HAWIY4YlIEero pEUICHUs B
NPUKIIAHBIX 3a/a4yax, JAJIs ONpeAeseHUs] CKOPOCTU Ipolecca, 3aJaHHOTo (HopMyson
WK TpaduKOM.

IlepBooOpaznas. Tabnuiia nepBooOpPa3HbBIX.

Wurerpain, ero reoMmeTpuieckuii U (pU3MUecKuil CMbICII. Bbruncienne nuurerpaia
o ¢opmyne Herotona—IJleitbuuiia.

IHIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yueOHoOro mpenmera «MaTemMaTuka» JOKHO oOOecIeunBaTh
JIOCTUKEHHE HAa YPOBHE CpPEHEro OO0IIero oOpa3zoBaHUs CIEIYIOIIUX JUYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOEHHUS MPOTpaMMbl y4EOHOro MpeaMeTa
«MareMaTnka» XapakTepu3yrOTCs:

I'paxxnaHckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIIMK O00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOrO OOILECTBA, IPEACTABIEHUEM O MaTEMAaTHUYECKUX
OCHOBax (YHKIMOHHUPOBAHUS  PA3IMYHBIX CTPYKTYp, SBJCHHH, MpoLEIyp
rpa)XIaHCKOro 001IecTBa (BHIOOPHI, ONMPOCH! U Mp.), YMEHHEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHM C UX QYHKUUAMH U Ha3HAUCHHUEM.

[TatpnoTnyeckoe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKONW HJCHTUYHOCTU, YBOXKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUCKOW MAaTEMaTHUKH, IEHHOCTHBIM OTHOILICHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCHMCKON MaTeMaTUYE€CKOM IIKOJIbI, K
WCIIOJIb30BAaHUIO DJTHX JOCTIDKCHMA B JAPYTMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IOBEICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHUN HAYKU U JEATEbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/1a B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYash JICTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHUI; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JIMUHbIX BUJOB UCKYCCTBA.

®u3nvecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS MPUMEHSATh MaTeMaTUYeCKHUE 3HAHUS B
HMHTEpecax 3I0pOBOT0O U 0€30macHOro 00pasza *KU3HU, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3JIOPOBBIO (30pOBOE THUTAaHHME, COANAHCUPOBAHHBIM PEXKUM 3aHATHUH U
OT/IbIXa, peryysipHas ¢u3udeckas aKTUBHOCTH); (PM3UYECKOTO0 COBEPIICHCTBOBAHUS,
IIPHU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESITEILHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIIOOUS; HUHTEPECOM K
paziuuHbIM cepam mpodecCruoHaTbHON JAeSATebHOCTU, CBI3aHHBIM C MAaTEMAaTUKOMN
U e MPUIIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOP OymyIiel mpodeccuu
U pPealM30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO M CITOCOOHOCTHIO
K MaTeMaTU4eCKOMYy OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha TMPOTSIKEHUU BCEH
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Yy4YacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIIUSHUSA
COIIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HAa COCTOSTHUE MPUPOIHOM W COLMAIBHOM
cpenbl, OCO3HAHUEM II00AILHOTO XapaKTepa YKOJIOTHYECKUX MPOoOIeM; OpUeHTaIIUEH
Ha TMpPUMCHEHHE MaTEeMaTHYCCKUX 3HAHWUW [JI1 peIIeHHs 3aJad B 00JIacTH
OKpYXKalollel Cpelbl, IUIAHUPOBAHUS TMOCTYIIKOB W OLEHKH HX BO3MOXKHBIX
MOCJIEICTBUN [T OKPYIKAIOLIEN CPEBI.

[lenHOCTH HAYYHOTO IMO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHIECKOM
HayKd Kak c(epbl YeJTOBEUYECKON NEITEIIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH



AJI1 pa3BUTHUA LHUBUIIM3AlWH; OBJIAJCHHUCM A3BIKOM MAaTCMATHKH U MaTEMaTUYECKOM
Ky.]’[BTprfI KaK Cp€aACTBOM IIO3HAHUA MHPA, TOTOBHOCTBIO OCYIICCTBJIATH IIPOCKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B IT'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHble pe3yiabTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO TMpeaMeTa

«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1) Yuueepcanonvie  nosnasamenvuvie  Oelicmeus, obecneuusaiom

Gdopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECCO8 obyYaowuxcs (oceoenue
Memooo8  NO3HAHUA  OKpyXcamowezo  Mupa,  NpUMEHeHue  JI02UYeCKUX,
uccnedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue IeMCcTBU:

e BBIBIIITH M XapaKT€PU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHX
OOBEKTOB, TMOHATUM, OTHOIICHUH MEXAYy NOHATUIMH; (OPMYIUPOBATH
ONpENECNCHUsT  IOHATUH;  YCTAHABIMBAaTh  CYLIECTBEHHBIM  IPU3HAK
KJIacCU(PUKalMK, OCHOBAaHMUA i OOOOIIEHHWS W CpaBHEHUS, KpHUTEpUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (OopMyIUpOBaTH U  NPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIC, €IWHUYHbIE, YacCTHbIE M OOIUIUE;
YCIIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (haKkTax, JaHHbIX, HAOJIIOJCHUIX U YTBEPXKICHUSX; NpeasiaraTh KpUTEpUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUUI;

e JIeJaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIJIFOUCHHI, YMO3aKIIFOUCHHU 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITENBHO JJOKA3AaTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(OpsiMble M OT MNPOTHUBHOTO), BBICTPAWBATh APryMEHTALMIO, MPUBOIUTH
npUMepbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHHUS W
BBIBO/IbI;

e BbIOMpaTh cHocoO pemieHust ydyeOHOM 3afaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUICHHs, BbIOUpATh HamOoJiee MNOAXOIAIUNH € Y4ETOM
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble nccieoBarenbCKkue qeUCTBUA:

e HCIOJb30BATh BOIPOCHI KAK HCCIEN0BATEIBCKUI HHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeUre, Mpodiemy,
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yCTaHAaBNUBaTh  MCKOMOE€ W  JaHHOE, (OPMHUpPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UINIO, MHCHHE;

MIPOBOJIUTH CAMOCTOSATEIHLHO CINIAHUPOBAHHBIA YKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHUS,
IpoIecca, BBISBICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SIBICHHUSIMH,
IpOIECCaMH;

CaMOCTOSITENILHO (HOpMYITHPOBaTh 000OIIEHUS W BBIBOJBI O pe3yiIbTaTaM
NPOBEAEHHOTO HAONIOICHUS, MCCIENIOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTATH
TIPE/IIIOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ undopmarueii:

2)

BBISBIIATH ACHUITUTH WHOOPMAITUH, JaHHBIX, HEOOXOIUMBIX JJIi OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;
BbIOMpATh MHGOPMAIINIO U3 KICTOYHUKOB PA3JIMYHbBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHMOPMAIUIO PA3TUYHBIX BUOB U
dbopm npeacTaBICHUS;
CTPYKTYpPUPOBaTh HH(POPMAIIHIO, TPEACTABIATh €€ B PasIUdIHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaJEKHOCTD uHbopmaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvhnvie = KoMMyHukKamueHnwvle — Oelicmgus,  0becneuusarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OO0urenue:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pelIeHUs
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X071 00CYXJCHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/lauu, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TIOUCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYXKJACHUAMHU IPYTUX YIYACTHUKOB
auanora, OOHapy)XKMBaTh pa3IMude M CXOJCTBO TO3WIMNA; B KOPPEKTHOU
dbopme GopMynupoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEACTABISTh PE3YyAbTAThl PEIICHUS 3a/1auu, IKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTA; CAaMOCTOSTEIHLHO BHIOMPATh (POpMAT BHICTYIICHUS C YUETOM 3a/1a4
NpE3eHTAlUN U 0COOCHHOCTEN ayTUTOPUH.

CoTpyIHUYECTBO:

IIOHUMAaTh U WCIOJIb30BaTh NMPEUMYILECTBA KOMAaHIHOW U WHAWBUIYaJIbHOU
paboThl TIpHW pelIeHWH YYeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOU
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NESATENIbHOCTH,  IUIAHUPOBAaTh  OPraHMU3allMI0  COBMECTHOHW  paboThI,
pacnpenenarb BHUIbl pabOT, [0rOBapUBaThbCs, O0OCYXIaTh MpPOLECC U
pe3yabTar padoThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

e y4YacTBOBAaTh B IPyHNoOBHIX GopMax paboTsl (00CYXkaeHUs, OOMEH MHEHU,
«MO3TOBBIE IUTYPMBI» W HHBIE); BBIIOJHATH CBOIO YacTb pabOThl H
KOOPAVMHHUPOBATh CBOM JIEUCTBUS C IPYTUMH YIEHAMHU KOMaH/bl; OLICHUBATH
KayecTBO CBOEr0 BKJIaga B OOHMH  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Yuusepcanvnvie pecynamuensie Oeticmsusi, obecneuusarom gopmuposarue

CMBICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTU.

CamMoopranuzanusi:

COCTaBJISITh IJIAH, AJITCOPUTM PEIICHHs 3a/Ja4d, BHIOMpPATh CIOCOO pEelIeHUs ¢
Y4ETOM HMMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMU I[I03HABATEIBHOW peQIeKCMM KaKk  OCO3HAHUS
COBEPILAEMbIX JEHCTBUA M MBICIUTENbHBIX IPOIECCOB, UX PE3YJbTATOB;
BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJipTaTa
pelLIeHUs MaTEMaTUYECKOH 3a1auH;

e IPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEUICHUM 3aJa4H,
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
JAHHBIX, HAWJACHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHMBATh COOTBETCTBHE peE3yJibTaTa MLEJId U YCIOBUAM, OOBSICHATH
OPUYMHBl JOCTWKEHUS WU HENOCTHKEHUS pe3ylbTaTOB JIESITEIBHOCTH,
HaXOAMUTb OIINOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueObHOTO Kypca «Anrebpa W Hayaia MaTeMaTUYECKOTO aHAIN3a» Ha
YpPOBHE cpeaHero oOuiero oOpa3oBaHUs JOJDKHO OOeCreyuBaTh JAOCTHXKCHHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIIACC

Yucuaa 1 BbIYUCICHUSA

OnepupoBaTh MNOHATUSIMU:  pPALMOHAJIBHOE W JIEUCTBUTENIBHOE  YHUCJIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOb, MPOLEHTHI.

BoimonusaTe  apudmeTHueckue — OmepalMd € pPAlUOHANBHBIMH |
NENUCTBUTEIbHBIMHU YHACIAMU.
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BbInonHAT NpUONMKEHHBIE BBIYMCICHUS, WCIOJb3YSl MpPaBUIIa OKPYTJICHHS,
JIeNaTh MPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OnepupoBath MOHATUSIMH: CTETIEHb C LEJIBIM MTOKa3aTelIeM; cTanaapTHas Gopma
3aMyucy JICUCTBUTENBHOTO YHCJIA, KOPEHb HATYpaJbHOM CTENEHHW; HCIIOJIb30BaTh
NoAXO0AIIyI0 (HOpPMY 3alHUCH JEHCTBUTEIBHBIX YHMCEI JJI PEIICHHs MPAKTUYECKUX
3a/1a4y ¥ Npe/ICTABJICHUS TaHHBIX.

OnepupoBarh MOHATUSIMU: CHUHYC, KOCUHYC W TAHTE€HC IMPOW3BOJILHOTO YIJIa;
MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria yepe3 OoO0paTHble TPUTOHOMETPHUUECKHE
(GYyHKITIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh TMOHSATUSMU: TOXJAECTBO, YypaBHEHHE, HEPABEHCTBO; IIEJIOE,
paloHaIbHOE, HWPpPALMOHAIBHOE ypaBHEHHE, HEPABEHCTBO;, TPUTOHOMETPUUYECKOE
YpaBHEHHE;

BreimonusaTe mpeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKCHHM W pemiaTh
TPUTOHOMETPUUYECKUE YPABHEHUSI.

BoeinonHsATe mpeoOpazoBaHusl ILENbIX, PALMOHAIBHBIX W HppalOHAIbHBIX
BBIPKEHUI U peliaTh OCHOBHBIC THUIIBI IENBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA I PELICHUS MaTeMaTUUYECKUX 3a7ad U
3a]1a4 U3 pa3IM4HbIX 00JaCTe HAyKU U peanbHOM KU3HHU.

MonenupoBaTb peanbHble CHTyalldd Ha s3bIKE ajreOpbl, COCTaBJIAThH
BBIpQXCHHS, YpaBHEHHUsS, HEPaBEHCTBA IO YCIOBUIO 3aJayd, MCCIEA0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUAMH: (PYHKIUS, CHOCOOBI 3amaHus (YHKIUH, OOJACTh
OmnpeneneHnuss U MHOKECTBO 3HaueHW (yHKIUHM, Trpapuk (YHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OmnepupoBaTh MOHATUSAMHU: YETHOCTh U HEUETHOCTh (PYHKIMU, HYIU (PYHKIIHH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduky GyHKIHMA 715 pelIeHUs YpaBHEHUH.

Crpouth ¥ uMTaTh TrpadUKu JUHEHHOW (QYHKIUU, KBaJAPATUYHOU (PYHKIIMH,
CTETICHHOH (DYHKIIMH C TIEJIBIM TOKa3aTelleM.

Hcnonp3oBath rpaduku (QyHKUMH AJ8  UCCIEJOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUU 3a7ad M3 JIPYruX y4eOHBIX IMPEIMETOB U pPeabHOU
’KU3HU; BbIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIUYUHAMM.

Hauvana mareMaTH4ecKoro aHajausa

OnepupoBaTh TOHATHUSAMHU:  TIOCJIEIOBATEILHOCTh, apudMeThdyeckas U
reoMeTpuyecKas Mporpeccuu.
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OnepupoBaTh MOHATUSMH: OECKOHEUHO yOBIBaIOIlasi TreoMeTpuuecKas
nmporpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUH.

3aiaBaTh MOCIEOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMH.

Hcnonbs30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN W MPOTPECCUN I PEIICHUSA
peAIbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh NOHSATUSIMU: MHOXKECTBO, ONIEpAllUM HAJL MHOKECTBAMM.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIA anmnapar JJisi ONKUCAHUSA PEaTbHBIX
MPOIIECCOB U ABJICHUMN, IPU PEIICHUM 3a]1a4 U3 IPYTUX Y4eOHBIX MTPEAMETOB.

OnepupoBaTh NOHSATUSIMU: OTIPE/ICIICHUE, T€OpEMa, CIEACTBUE, JOKA3aTEIbCTRO.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
N KoanuectBo yacos DJIeKTPOHHbIE
(]
HaumenoBanue pa3jiesioB u (undposBbie)
n/ Bce Kontposabn  IIpakTuuec
TeM NMPOrpaMMbl oOpa3oBarteJib
I ro ble padoTbl  KHe padoThl

HbIe pecypchbl

MHoxecTBa paliMOHAIBHBIX U
JEHCTBUTEILHBIX YUCEIT.
ParnmonanbHbIe ypaBHEHUS U
HEepaBEHCTBA

Oynkuuu u rpapuku. CreneHb
C LIeJIBIM TTOKa3aTesIeM
ApudmeTnueckuiit KopeHb N—
3 oii crenenu. MppaunonaibHbie 18 1 0
YpaBHEHMsI U HEpaBEHCTBA

Dopmyisl
4 TPUTOHOMETPUU. TpUrOHOMETP 22 1 0
WYECKHEe YPaBHEHUS

ITocaenoBaTeIbHOCTH U
POTPECCUU

[ToBTOpenwue, 06001IeHNE,
cHUCTeEMaTH3alMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 68 4 .
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThbI

JlaTa
U3y4eHust

JeKTpo
HHbIE
uudgpos
ble
o0pa3oBa
TeJbHbIE

pecypchl

MHO)KGCTBO, Oornecpanur Hal MHOXCCTBAMU.

Huarpammel Ditnepa—Benna

06.09.2023

Parnmonanbshble uncia. OObIKHOBEHHBIE U
JeCATUYHBIE APOOH, IPOLICHTEHI,
OecKOHEUYHbIE IEPUOANYECKUE ApOodU

Apudmernueckue oneparuu ¢
paloHaIbHBIMU YHCTIAMH,
peoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUN

[Ipumenenue apobeii u NPOLEHTOB IS
pelieHus IpUKIagHbIX 3a1a4 U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peanbHOI
KU3HU

07.09.2023

13.09.2023

14.09.2023

[Ipumenenue apobeii u IPOIEHTOB IS
pelIeHus IPUKIagHbIX 3a1a4 U3
Pa3JIMYHBIX OTpACIIed 3HAHUM U peanbHOI
KU3HU

20.09.2023

Apudmerrueckue ornepaum ¢
HGfICTBI/ITGJ'IIaHBIMI/I qucjiaMu

21.09.2023
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HeiicTBuTenbHble yncia. PalimoHaabHbie U

JNEUCTBUTEIILHOIO YHCiIa

7
HMppAIMOHAIILHBIC YHCIIA 27.09.2023
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8
OKpYTJICHUS, IPUKUIKA 1/1 OLIEHKa 98.09.2023
pe3yibTaTa BEIYUCICHUN

9 ToxnaecTBa U TOXKIAECTBEHHbBIE
npeoOpa3oBaHUs 04.10.2023

10 VYpaBHeHUE, KOPEHb YPaBHEHUS 05.10.2023

11 HepaBeHncTBo, permieHre HepaBeHCTBA

11.10.2023

12 Meroa uHTEpBaJIOB 12.10.2023
Pemrenue niensix u ApoOHO-paIIMOHATBHBIX

13 .

YPaBHEHUI U HEPABEHCTB 18.10.2023
KonTponbhas padota no teme "MHokecTBa

14 palMOHANBHBIX U IEUCTBUTEIBHBIX ‘-II/ICGJ'I'; 19.10.2023
ParmonanbHbIe ypaBHEHHS U HEPABEHCTB

15 OyHKIMSI, CIOCOOBI 3aJaHUST (PYHKITHH.

B3aumHo oOpaTHble QyHKIIUN 25.10.2023
I'padux Gpynkuuu. O6nactb onpeneneHus

16 Y MHOXXECTBO 3HaueHu ¢pyHkuuu. Hymnn 96.10.2023
¢ynkuuu. [IpoMexxyTKH 3HAKOIIOCTOSIHCTBA

17 s N

€THBIC U Heu€THBIE (PYHKITUH 08.11.2023
CreneHb ¢ 1ETbIM MTOKa3aTeNEM.
18 CrangaprtHas ¢opMa 3aIucu 09.11.2023
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Hcnonp3oBanne moaxoasmeit Gopmbl
3amyCH JICHCTBUTEIBHBIX YHCEN IS

19 pelieHus MPaKTUYECKHX 3a/1a4 U 15.11.2023

MIPe/ICTaBICHUS TAaHHBIX

Crenennast GyHKIUS C HATYPAIBHBIM U
20 1esbIM nokaszareneM. E€ cBoiicTBa u 16.11.2023

rpaduk
21 Apudmernaeckuii KOpeHb HATYPaTbHON

CTENEeHU 22.11.2023
99 ApudmeTrueckuii KOpeHb HaTypaIbHOU

CTETIeHU 23.11.2023
93 CaoiicTBa apu(hMETHIECKOTO KOPHS

HATypaJIbHOM CTETEeHU 29.11.2023
24 CaoiicTBa apu(hMETHIECKOTO KOPHS

HaTypaJlbHOW CTENEHU 30.11.2023
o5 CBoiicTBa apu(pMeTHUECKOTO KOPHS

HaTypaJIbHOM CTENIEHU 06.12.2023
26 JleiicTBusI ¢ apuMETUUECKUMU KOPHSIMH

N—o¥i CTeneHu 07.12.2023
97 JleiicTBUsI ¢ apuMETUUECKUMU KOPHSIMU

N—o¥i CTeneHu 13.12.2023
98 JlelicTBus ¢ apu(METHUECKUMHU KOPHIMHU

N—oli CTENEHU 14.12.2023
29 JleiicTBusl ¢ apuMEeTUUECKUMU KOPHSIMH

N—o¥i CTeneHu 20.12.2023
30 JlelicTBus ¢ apu(METHUECKUMHU KOPHIMHU

N—oii CTeneHu 21.12.2023
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Pemienue nppanroHanbHbIX YpaBHEHUN U

31 HEPaBCHCTB 27.12.2023
39 Pemrenne nppanoHaIbHBIX YPABHEHUN U

HEPAaBEHCTB 28.12.2023
33 Pemenue nppanyoHanbHbIX YpaBHEHUH U

HEPaBCHCTB 10.01.2024
34 Pemenne nppanoHaNbHBIX YPABHEHUN U

HEPaBCHCTB 11.01.2024
35 Pemenne nppanoHaNbHBIX YPABHEHUN U

HEPaBEHCTB 17.01.2024
36 CoiicTBa ¥ rpaduK KOpHS N-Oi CTENeHH 18.01.2024
37 CoiicTBa u rpaduk KOpHS N-0if CTETIeHN 94.01.2024

KonTponbHas padbota no teme
38 "ApupmeTrnuecKkuii KOpeHb N—OW CTEIEHH.

WppatnmonanbHble ypaBHEHUS U 25.01.2024

HepaBeHCTBa"
39 Cunyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO

aprymeHTa 31.01.2024
40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO

apryMmeHra 01.02.2024
41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOTO apryMEHTa 07.02.2024
42 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YHCJIOBOIO apryMeHTa 08.02.2024
43 Tpuronomerpuueckas OKpy>KHOCTb,

18



onpeJieIeHue TPUTOHOMETPUUECKHUX
(GyHKIMI YKMCIOBOTO apryMeHTa

14.02.2024

44

45

46

Tpuronomerpudeckasi OKpy>KHOCTb,
oTpeJiesIeHue TPUTOHOMETPUYECKHIX
(GYHKIMN 9MCIOBOTO apryMEHTa

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

15.02.2024

21.02.2024

22.02.2024

47

48

49

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

28.02.2024

29.02.2024

06.03.2024

50

51

52

[TpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPA)KCHUIN

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI
[IpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

07.03.2024

13.03.2024

14.03.2024

53

54

[IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
BBIPA)KCHU I

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

20.03.2024

21.03.2024

55

Pemrenne TpuroHoMeTpu4ECKUX ypaBHEHUN

03.04.2024
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56

Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU

04.04.2024
7 P 7
5 eIlIeHNE TPUTOHOMETPUYECKIX YpaBHEHUI 10.04.2024
58 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 11.04.2024
P o
59 eIIeHNe TPUTOHOMETPHUYECKIX ypaBHEHUN 11.04.2024
KonTponbhas padota no teme "®opmysis
.T
60 TpI/Il“OHOMe:‘pI/II/I PUTOHOMETPHUUECKHE 17.04.2024
YpaBHEHHS
[TocegoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
61 NOCIIeA0BaTENbHOCTEH. MOHOTOHHEIE 18.04.2024
MOCTIeIOBATEIBbHOCTH
Apudmernueckas 1 reoMmeTpuUecKas
nporpeccuu. Mcnonp3oBaHue Iporpeccuu
62
JUISl peLIEHUs pealbHBIX 33]1a4 18.04.2024
MPUKIIQJHOTO XapakTepa
beckoHeuHO yObIBaromiasi reoMeTpruiecKast
63 .
nporpeccm{v Cymma 660KOH6:1HO 94.04.2024
yOBIBaIOIIEH FeOMETPUUECKOI MPOrpeccuu
4 )
6 OpMyJia CJIOKHBIX ITPOIIEHTOB 95 04.2024
65 )
OpMyJia CI0KHBIX IPOIIEHTOB 08.05.2024
O0001enue, cucTeMaTH3allis 3HaHUH 3a
66 Kypc anreOpbl 1 Hadyaa MaTeMaTH4eCKOTro 15.05.2024

againn3a 10 kimacca
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67 144 1
TOrOBasi KOHTPOJIbHAA paboTa 16.05.2024
O0001menue, cucTeMaTH3alUsI 3HAHUH 3a
68 Kypc anreOpbl 1 Hadyal MaTeMaTHu4eCKOTro 1 20.05.2024
anaym3a 10 kiacca
OBLIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
AnrebOpa u Havana MmaTeMaTtudeckoro ananmusa, 10-11 kmacesl/ Anumos 1A,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIinoHepHoe 00I1eCTBO

«I/I3I[aT€J'IBCTBO ((HpOCBeHICHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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