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MNOSICHUTEJBHASA 3AIINCKA

PabGouass mporpamma  yueOHOro Kypca «Anrebpa W Hayana
MaTeMaTHYECKOro aHajn3a» 0a30BOro ypoBHsA Wi oOydarommxcs 10 —11
KJaccoB  paspaboraHa Ha ocHOoBe DemepalbHOTO  TOCYJapCTBEHHOTO
o0pa30BaTeNpHOrO CTaHAapTa CcpenHero obmiero oOpa3oBaHHs, C Y4YETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEIBABISEMBIX K MaT€MaTUYECKOMY
oOpa3oBaHHMIO, W TPAagUIMi pocchUiickoro oOpa3oBaHus. Peamm3arus
nporpaMMbl  00ECIIEYMBAET  OBJAJACHHE  KIIOUEBBIMH  KOMIICTCHIIUSMH,
COCTaBIISIONUMHI OCHOBY ISl CaMOPAa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JTUYHOCTHOTO M TMO3HABATEILHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayaga MaTEMaTUYECKOTO aHAIM3a)» SABIIAETCS OJJHUM U3
HanOoJiee 3HAaYUMBIX B MPOrpaMMeE CTapllieid IIKOJIbI, MOCKOJbKY, C OJIHOH
CTOPOHBI, OH OOECHeYMBAeT WHCTPYMEHTAIbHYIO 0a3y I H3yYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYTroil CTOPOHBI, GOPMUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHUE YYAIlUXCS HAa YpOBHE, HEOOXOAMMOM JJIsl OCBOCHHS
KypcoB MH(GOpPMATHKH, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4dallluecs OBIAJAECBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopast (GOpMyJIMpPYyeT CBOM JIOCTUXKEHUSI B MaTeMaTU4YecKoil popme.

Kypc anrebpsl u Hagasl MaTeMaTUYECKOro aHaJIM3a 3aKJIaJbIBA€T OCHOBY
JUTSl YCIIELTHOTO OBJIAJICHUS 3aKOHAMU (DPU3UKU, XUMUHU, OUOJIOTUU, TOHUMAHUS
OCHOBHBIX TEHJICHUMWA HKOHOMHKMA M OOIIECTBEHHOW MKU3HHU, TO3BOJISIET
OpPUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO MCIOJIb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe Bpems OBIaJcHUE
a0CTpaKTHBIMM M JIOTMYECKH CTPOTMMHM MaTE€MaTUYECKUMU KOHCTPYKUUSIMHU
pa3BUBAaET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTh
YTBEPXKIACHUS, UCIIOIH30BaTh 0000IICHHE U KOHKPETU3AINIO, aOCTparupoBaHue
U aHajoruio, (GpopMHpyeT KpeaTMBHOE M KPUTHYECKOE MblIUIeHHe. B xone
M3y4YeHUs anreOppl M Havajl MaTeMaTHYeCKOro aHalu3a B CTaplled IIKoJe
yyalquecs TOJy4aloT HOBBI  ONBIT  pELIEHUs NPUKIAJHBIX  3aj1ad,
CaMOCTOSITEJIbHOIO ~ TOCTPOEHUS ~ MaTeMaTUYEeCKUX  MOJENel  peanbHbIX
CUTYallMil U UHTEPIPETALMH MTOJYYEHHBIX PELIEHUH, 3HAKOMSATCS C TPUMEPAMHU
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE, HAYKE U B HCKYCCTBE, C
BBIJAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o0nanaer 3HauuTEIbHBIM BOCIIUTATENBHBIM ITOTEHIIMAIOM, KOTOPBIN
pean3yeTcst Kak yepe3 yueOHbl MaTepuall, CHoCOOCTBYIOUINI (POPMUPOBAHHUIO



HAyYHOTO MHUPOBO33pPEHUS, TaK M 4Yepe3 crneuuuky ydeOHOIl AesITeNbHOCTH,
TpeOyIoled  CaMOCTOSITENBHOCTH, aKKypaTHOCTH, IPOJOJKUTEIBHOM
KOHIICHTPAIIMM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YNbTAaT.

B ocHoBe meronuku oOydeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JCKUT ACSITEbHOCTHBIN MPUHIUI 00yUICeHHS.

CrpykTypa Kypca «AureOpa M Hadajga MaTEeMaTHYECKOTO aHaIU3a»
BKJIFOYAET CIEAYIOIIME COAEpKaTeIbHO-METOANYECKUEe JuHUU: «Yucna wu
BBIYHCIICHUSD, «DYHKIIUU U rpadukn», «YpaBHEHUsI U HEpaBeHCTBay, «Hauana
MaTeMaTH4eCKOro aHanu3a», «MHoXkecTBa H JIOTMKa». Bce OCHOBHBbIE
COJZIEpKATEIbHO-METOIMUECKUE JIMHUU HM3Yy4YaroTCsl Ha MPOTSHDKEHUHM JBYX JIET
0oOy4eHHs B CTapIIel IIKOJIE, ECTECTBEHHO JOMOJHSS APYT ApYyra U MOCTENEHHO
HACBHIIAACh HOBBIMM TeMaMU MW pasfenamu. J[aHHBIA Kypc SIBIIETCS
UHTETPaTUBHBIM, IMOCKOJBKY OOBEAMHSET B cebe coaepKaHHE HECKOJIbKUX
MaTeMaTUYECKUX JUCUUIUIMH: anredpa, TPUTOHOMETpPHUS, MaTeMaTHYECKUI
aHaIu3, TEOPUsI MHOXKECTB U Jp. [1o Mepe Toro kak ydaiuecs OBIJIaJIEBAOT BCE
0ojiee IIMPOKUM MATEMAaTHYECKUM allapaTtoM, Yy HHUX I[OCJIEeI0BAaTEIbHO
(opMuUpyeTCs U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYIO MOJIETh
peaJIbHOM CUTyallud, MPUMEHSTh 3HaHUs, MOJIyY€HHbIE B Kypce «Auredpa u
Hayajga MaTeMaTHYeCKOoro aHajnu3ay, JUIsl PpPElIeHUs  CaMOCTOSITEIbHO
c(hOpMyTUPOBAHHOW MAaTEMAaTHYECKOW 3a/layd, a 3aTeM HWHTEePIpPETUPOBaTh
IIOJIyYEHHBIN PE3yJIbTAT.

CopepxarenpHo-MeTOaMYECKass JHMHMS — «Yucna W BBIYUCIICHHS
3aBepuiaeT (OpMHpPOBaAHHE HABBIKOB HCIOJb30BaHUS JEHCTBUTEIBHBIX UYUCEN,
KOTOpoe ObUIO HayaTo B OCHOBHOW Mikoyie. B crapuieid mkose ocoboe
BHUMAaHHE YyAeNsIeTcss (OPMUPOBAHUIO MPOYHBIX BBIYMCIMTEIILHBIX HABBIKOB,
BKJIIOYAIOUIMX B ce0f  HCIOJIb30BAHME  pa3IMYHbIX  (QopM  3amucu
NENUCTBUTEIBLHOTO YKCIIa, YMEHUE PALIMOHAIBHO BBINOJHATH JIEWCTBUS C HUMU,
Jenarh MPUKHUIKY, OLIEHUBATh pe3yibTaT. OOydaromuecs MOJIy4aroT HABBIKU
NpUOMMKEHHBIX ~ BBIYMCICHUM,  BBIMOJHEHUS  JCHUCTBUM € YHCIIaMH,
3anMCaHHbIMM B CTAHJAPTHOW (opMe, HCMOIB30BAHUS MAaTEMAaTUYECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAXKEHUH.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEeAIM3yeTCA HA MPOTSKEHUU BCETO
oOydeHHsl B cCTapuieil MIKoJie, MOCKOJbKY B KaXJOM pasjesie MporpaMMbI
OPEeIyCMOTPEHO  pelIeHHWEe  COOTBETCTBYHOUIMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3JMYHBIMA METOJAMHU DEIICHHs IENbIX, PalHOHAIbHBIX,
MPpaLMOHATIBHBIX, TOKA3aTENbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lonydeHHble yMEHUs UCTIOIb3YIOTCA MPU
UCCJIEIOBAHUU (PYHKIUH C MOMOIIBIO MPOU3BOAHOW, PEHICHUH MPUKIAIHBIX
3aJlad M 3a7a4 Ha HaxXOXXJIEHUWE HauOONbIIUX W HAUMEHBUIUX 3HAYEHUU



¢yukiuu. [lanHas cojepxkaTenbHas JIMHHS BKJIIOYaeT B ce0s  Takxke
(dopMupoBaHrHE YMEHUI BBIOIHATH Pacu€rhl Mo (opMysiaM, NMpeoOpa3oBaHUs
LEJBIX, PAMOHATBHBIX, HPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUI,
a Tak)Ke BBIPAKECHUM, coAepKalux cTerneHu u Jjorapudmsl. braromaps
M3YYCHHUIO alreOpandeckoro Marepualia MPOUCXOIUT JAajbHeiliee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS Yy4aluxcs, (GopMHUpPYIOTCS
HABBIKU JIEAYKTHBHBIX PAacCyXICHUH, paOdOThl C CHUMBOJIbHBIMU (opMamH,
NPEACTABICHUS 3aKOHOMEPHOCTEM MW 3aBUCHUMOCTEH B BHJIE PABEHCTB U
HepaBeHCTB. Anrebpa mnpeayiaraeT 3PpGeKTUBHbIE UHCTPYMEHTBI JJI PEIICHHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeToIMYecKass JUHUS «DYHKIMM U TpaUKH» TECHO
neperieTaeTcs ¢ IPYTMMHU JIMHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh HM3Y4YEHHs Marepuana. V3ydeHue CTeneHHOM,
MOKa3aTebHOM, JOrapu(pMUUECKOW M TPUTOHOMETPUYECKHX (PYHKIUH, HX
CBOMCTB M I'paMKOB, UCMOJIb30BaHNE (DYHKIMM ISl PEIICHUS 3a/1a4 U3 IPYTuX
y4eOHBIX MPEIMETOB U PEAIbHOM KM3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM
aHaJIM30M, TaK M C pPEIICHWEM ypaBHEHHMH M HepaBeHCTB. llpu 3Tom Oombiioe
BHUMAaHHE yAelseTcss (POPMHUPOBAHUIO YMEHHUSA BbIpaXarb (QopMynamu
3aBUCUMOCTH MEXAYy pPa3Iu4YHbIMA BEJIMYMHAMHU, HCCIEAOBATh MOJYyYEHHbIE
byHKIIMK, CTpouTh HMX rpaduku. Marepuan 3TOH COAEpPKATEIHHOU JIMHUU
HalEJIeH Ha pa3BUTUE YMEHHM U HABBIKOB, ITO3BOJSIOLIMX BBIPAXaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3IMyHOW Qopme: aHAIUTUYECKOM,
rpaduyecko U cioBecHoM. Ero wusydeHue CnocoOCTBYEeT pPa3BUTHIO
ANITOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETU3aIl1H,
VICIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas auHUS «Havana mMareMaTndeckoro aHajiu3a» MO3BOJISIET
CYILLIECTBEHHO PACHIMPUTh KPYr Kak MaTEeMaTHYECKUX, TaK M MPUKIATHBIX
3a/1ay, JOCTYIHBIX OOy4YaloIIMMCs, y KOTOPBIX TOSIBISETCS BO3MOXKHOCTh
UCCJIeIOBATh U CTPOUTH Tpaduku (yHKUUNA, ONPENENsITh MX HAuOOJbIINE U
HAaUMEHbBIIINE 3HAYCHUSI, BBIUUCIATH MJIOMAAn GUryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHUs MpoueccoB. JlaHHas copepxKaTenbHas IMHUS OTKPhIBAET
HOBBIE BO3MOXHOCTU TOCTPOCHHMS MAaTE€MAaTHYECKMX MOJIEJel peanbHbIX
CUTYallMi, HAXOXKJICHHUSI HAWIYYIIEero PElIeHHs] B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMUYECKUX, 3a/ayax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOr0  aHajlnM3a  CIOCOOCTBYET  Pa3BUTHIO  abCTPakTHOTO,
(opManbHO-IOrMYECKOTO M KPEaTUBHOTO MBIIIICHHS, (DOPMUPOBAHUIO YMEHUHN
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U



nuckycctBe. OOydJaromuecs y3HAIOT O BBIIAIOIIMXCSA PE3yIbTaTaX, MOJYICHHBIX
B X0JI¢ Pa3BUTHsI MaTeMaTHUKU KaK HAyKH, U MX aBTOPaXx.

ConepxaTenpHO-MeTOAMYECKasT JUHUS «MHOXKECTBa W JIOTHKa» B
OCHOBHOM  TIOCBAIIIEHA  d3JIEMEHTaM TEOPUM  MHOXKECTB. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKU U TPeIiararoT HanOoJiee YHUBEPCAIBHBIN S3bIK, O0BETHMHSIIONTNI
BCE pa3fenbl MaTeMaTUKH W e€¢ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTH4YeCKHe JTUCHUIUIMHBI B €auHOe Iiejoe. IloaToMy BakKHO JaTh
BO3MOXKHOCTh  IIKOJBHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH  S3BIK
COBPEMEHHOM MATEMAaTHKH M WCIOJb30BaTh €r0 i1 BBIPAKEHUS CBOUX
MBICJIEH.

B xypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTeMaTHYECKOTO MOJCIUPOBAHUS, KOTOPBhIE IIPU3BAHBI
chopMHpOBAaTh HABBIKA IOCTPOCHUS MOJIETEH  pCaNbHBIX  CUTYaIlHi,
HCCICAOBAHMS OJTHX MOJENed C TIOMOIIBI0  ammapara anreOpsl |
MaTeMaTHYeCKOTO aHAJIN3a U MHTEPIPETAIUN TTOTYYEHHBIX pe3yabTaToB. Takue
3a/1aHUsl BIUICTEHBI B KaXJbIH M3 pa3/elioB IPOrpaMMBbl, IMOCKOJIBKY BeECh
MaTepurall Kypca IIMPOKO HCIIOIb3YeTCs JUIs pelieHrs MPUKIaIHbIX 3aaa4. [Ipu
pEIICHUM  pealbHBIX  MPAKTHUECKWX  3a7ad  ydJaludecs  pPa3BHUBAIOT
HaOIIOAATEIBHOCTh, YMEHHWE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJIb30BaTh  aQHAJOTHIO, 0000IIaTh MW KOHKPETHU3UPOBATh IPOOJIEMY.
JlesTenbHOCTh MO (OPMUPOBAHHMIO HABBIKOB PEIICHHUS IPUKIAIHBIX 3a7ad
OpraHu3yeTcsi B TpoIecCe M3Y4YCHHS BCEX TeM Kypca «Anrebpa u Hadama
MaTeMaTHYECKOTO aHaTN3ay.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YUEBHOI'O ITPEJIMETA
«MATEMATUKA»

OcBoenne yueOHOro mpeamera «MareMaTwka» JTOJDKHO OOCCIeUMBaTh
JOCTHUKEHHWE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUsl CIAEIYIOIIUX
JUYHOCTHBIX,  METAlmpEeJIMETHBIX W  MPEIMETHBIX  00pa30BaTeIbHBIX
PE3yNIbTATOB:

JIMYHOCTHBIE PE3VJIBTATHI

JIM9HOCTHBIC pe3yibTaThl OCBOCHHUS TPOTPAaMMBI  y4eOHOTO TIpEeaIMeTa
«MaremaTuka» XapaKTepU3yIOTCS:

I'paxxnaHckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMH OOYJArOIIETOCs KaK aKTUBHOTO
M OTBETCTBCHHOTO 4YJ€Ha POCCHUUCKOTO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIMYHBIX  CTPYKTYP,
SIBJICHUM, TPOILIEAYp Tpa)KJaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHl W TIp.),



YMEHHEM B3aUMOJICHCTBOBATh C COLMAIIBHBIMU UHCTUTYTAMH B COOTBETCTBUU
¢ uX (QYHKITUSIMU U HA3HAYCHUEM.

[TatproTryeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKON I'PAKJAHCKOW UIEHTUYHOCTH, YBAXKEHUS K
NpOUIJIOMY W HACTOSILIEMY POCCHMCKOM  MAaT€MaTHUKW, LEHHOCTHBIM
OTHOIIEHHEM K JOCTHMXKECHUSIM POCCHMCKMX MATEMATUKOB KM POCCHUCKOU
MaTeMaTU4YECKONW IIKOJbI, K HMCIOJB30BAHUIO ATUX JOCTHKEHUI B APYrUX
HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATUYECKOrO IIOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAYKH H
NEATENIBHOCThI0 YYEHOT0; OCO3HAHHMEM JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas SCTETUKY MaTEMaTHUYECKUX

3aKOHOMEPHOCTEN, O00BEKTOB, 3ajad, pELICHUH, pacCyX/JICHUU;
BOCIIPUMMYHUBOCTBI0 K MaTEMaTUYECKHMM AaCIleKTaM pa3jIu4yHbIX BHJIOB
HCKYCCTBA.

DU3MYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHUS TPUMEHSITh MaTeMaTHUYeCKUE 3HaHUs B
MHTEpEecax 3/I0pOBOr0 W 0Oe3omacHoro obpa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO (37I0pPOBOE MUTAaHUE, COATAHCUPOBAHHBIM
PeXUM 3aHATHM MW OTAbIXa, peryjsipHas (QuU3MYEecKass AaKTUBHOCTH);
dbu3nYecKoro COBEPILICHCTBOBAHUS, npu 3aHATHUSX CIIOPTUBHO-
03JI0POBUTEJIILHOU JAEATEILHOCTBHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYAy, OCO3HAHHUEM IIEHHOCTU TPYIOJIIOOUS; MHTEPECOM K
paziuuHbiM  chepaM  TPOoQPECcCHOHATBLHON  JIeSITEIHHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccnn W peanu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIHOCOOHOCTHIO K MAaTEMaTUYECKOMY OOpa30oBaHUIO U
caM0oOOpa30BaHUIO Ha MPOTSIKEHUHM BCEU KW3HU; TOTOBHOCTHIO K aKTHUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HANPAaBIECHHOCTH.
DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHUECKOW KYJIbTYpbl, MOHUMAHUEM BIMSHHUS
COLUAIBHO-D)KOHOMUYECKUX IPOLUECCOB HA COCTOSIHHE IPUPOJHOM H
COLIMAJIBHOM CpeJibl, OCO3HAHUEM TIJI00ANIBHOTO XapaKTepa 3KOJIOTHYECKUX
npoOieM; OpHEeHTalMell Ha TMPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHUU s



pelIeHus 3a7a4 B 00JIaCTU OKPY>KAIOIIeH Cpe/ibl, MIIAHUPOBAHUS TTOCTYIIKOB U
OLICHKU X BO3MOKHBIX IMOCEACTBUI JI1 OKPYKAIOIIEH CPEbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c()OPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKM W OOUIECTBEHHON MPAKTUKH, ITOHUMAaHUEM
MaTeMaTUYECKOM HAyKH Kak c(epbl YEIOBEUECKOW AESATENbHOCTH, 3TANOB €€
pa3BUTUS U 3HAYMMOCTH JJI Pa3BUTHUS LMBWIM3ALWU; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOW KyJIbTypOil KaK CpPEeICTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOEKTHYIO U UCCIEA0BATEIbCKYIO ACSITEIBHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3VJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS IPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMA
MMO3HABATEJIbHBIMU  JIEUCTBHUSMHU, YHHBEPCAIbHBIMH KOMMYHHKAaTHBHBIMU
JNENUCTBUAMHU, YHUBEPCATbHBIMH PETYISATUBHBIMU JEHCTBUAMH.
1)YHuBepcanbHble TO3HABATENbHbBIE JEHCTBUA, 00ECIeUNBalOT (OPMUPOBAHUE
0a30BBIX KOTHUTHUBHBIX IPOLECCOB OOydaromuxcss (OCBOEHHUE METO/I0B
NO3HAHUS OKPYKarOILEro MUpa; IIPUMEHEHUE JIOTUYECKHUX,
HCCIIeIOBATENIbCKUX ONepaluii, yMeHui pabotats ¢ HHGOpMaIuei).

ba3oBrle Jornueckue nercTBU:

. BBISIBIISIT 17} XapaKTepHU30BaTh CYILIECTBEHHBIE IIPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TOHATHH, OTHOLIEHUN MEXIy TMOHATUSIMU;
(GopMynupOBaTh ONpPENENICHUs TOHATHI; YCTaHABIMBATh CYLIECTBEHHBIN
MPU3HAK KJaccu(UKaIMi, OCHOBaHHUA JJ1s1 0000IEHNS U CPAaBHEHUSI, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

. BOCIIPUHUMATh, (QOPMYIUPOBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE M OTPUIIATENIbHBIE, €IWHUYHBIC, YacTHbIe U OOIIHE;
YCIIOBHBIE;

. BBIBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeunsi B (akTax, JaHHBIX, HAOJIIOJEHUSIX U  YTBEPKICHUSIX;
MpeJiaraTb KPUTEPHUU ISl BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

. JleJIaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHW, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AaKJIOUEHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

. MIPOBOAUTH CaMOCTOSITENIBHO ~ JOKa3aTeIbCTBA  MATEMaTHYECKUX
YTBEpPKIECHUM (IpsIMbIE WM OT MPOTUBHOTO), BBICTPAMBATh APTYMEHTALMIO,
MPUBOJANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXJEHHS U BBIBOJIBIL,



*  BbIOMpaTh cnoco0 pemieHus yd4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOMpaTh HaubOoJee NOAXOAIUNA €  YYETOM
CaMOCTOSTENIbHO BBIICTICHHBIX KPUTEPHUEB).

bazoBbie nccienoBaTebcKue ACHCTBUS:

. HCIIOJIB30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUI HHCTPYMEHT NTO3HAHUS;
(dopMynupoBaTh BONPOCHL, (UKCHPYIOIIME MPOTUBOpEUHE, MpodiIemy,
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, ((OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3ULIUI0, MHCHHUE;

. IPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
MCCJIEIOBAHKUE 0 YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTEMAaTHYECKOrO0 OOBEKTa,
ABJICHMS, TIPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SBJICHUSIMU, IPOLIECCAMU;

. CaMOCTOSITENIbHO  (hopMynIHpoBaTh  OOOOLIEHUS W BBIBOABI 110
pe3ynbTaTaM  IMPOBEAEHHOTO HAOMIOJIEHUS, HCCIENOBAHMS, OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

. MIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIIBUIaTh
IPEAIIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabota ¢ undopmarnueii:

. BBIABIIATH Je(UIIUTH HHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JIJI1 OTBETa
Ha BOIIPOC U ISl PEUICHUS 3a/1a4H;
. BBIOMpaTh MHPOpPMALMIO M3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,

aHAJIN3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH HMHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM TIPEICTABIICHHUS,;

. CtpykTypupoBaTh HH(POPMALIMIO, MPEACTABIATH €€ B Pa3IMYHBIX
(dopmax, MILTIOCTPUPOBATH TpaUUECKH;
. OIICHMBATh  HAAEKHOCT,  HHPOPMAIMH  TIO CaMOCTOSITEJILHO

c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  YHuBepcadbHble  KOMMYHHKATHBHBIC  JICHCTBHSA,  OOCCIICUMBAIOT
c(hOpMHUPOBAHHOCTH COI[UATBHBIX HABBIKOB 00YYaIOITHUXCS.

OOmienue:

. BOCIIPHHAMATh H  (POPMYJIUPOBATH CYXKJACHHS B COOTBETCTBHU C

YCIIOBUSIMH W TEJSAMU OOIICHUS; SCHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M IMMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS 10 X0y
perieHus 3aa4i, KOMMEHTHUPOBAThH MOTYYEHHBIN pe3ysIbTaT;

. B XOjie OOCYXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKmTaeMoi
TEMBI, TPOOJIEMbI, PElIaeMOi 3a/Jayu, BHICKAa3bIBaTh WJCH, HAIICIICHHBIE Ha
MOUCK PEIICHHS, COIOCTaBISATh CBOHM CYXKIEHHUS C CYXICHUSIMH JIPYTHX



YYaCTHUKOB JMaliora, OOHApY>KMBaTh pa3MYMe U CXOACTBO TO3MIIMNA; B
KOPPEKTHOI (opme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

. NPEICTaBISITh  pPE3yNbTaThl  PEHMICHUS  3aJa4d,  OSKCIICPUMEHTA,
MCCIICJIOBAHUS, MMPOEKTA; CAMOCTOSITEILHO BBIOUPATh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALNN U 0COOCHHOCTEN ayTUTOPUH.

CoTpyAHUYECTBO:

. NOHUMAaTh H  WCIOJB30BaTh  MPEHMYIIECTBA  KOMaHJHOH U
WHIUBHIYAIbHON pabOThl MpU pelICHUH y4YeOHBIX 3a/Jay; MPUHUMATh IIeNb
COBMECTHOH NIEeATEIHHOCTH, INIAHUPOBATH OPTAHU3AINIO0 COBMECTHOUW pabOTHI,
pacmpeenaTh BUIbI padoT, JOTOBapUBATHCS, 00CYKIATh IPOIECC U Pe3yIbTaT
paboThI; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TPYIIOBBIX (opMax paboTbl (0OCYyXKIeHus, OOMEH
MHEHHM, «MO3TOBbI€ LITYPMbD» U WHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOU JCHCTBHS C APYTMMH 4YICHaMHU KOMAaHJbI; OLICHHWBATH
KauyecTBO CBOET0 BKJaJa B  OOMMA  TOPOAYKT MO  KPUTEPHSM,
c(hOpMyIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

3) YHuBepcanbHble pEryIsITUBHBIE JEHCTBUA, 00eCIeunBaOT (HOPMUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

. COCTaBIISITh IUIAH, aJTOPUTM pEIIeHUs 3aJayd, BBIOUMpaTh CIOCO0
pelIeHusl C y4ETOM HUMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BapHAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIB:

. BJa/JleTh HABbIKAMU IIO3HABATEJIbHOM pediekcud Kak OCO3HaHUs
COBEpPLIAEMBIX JEUCTBUM M MBICIMTENIBHBIX IPOLECCOB, HUX PE3YJIbTaTOB;
BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS IpoLecca U pe3ysbrara
pelIeHns MaTEMaTUYECKOM 3a/1auu;

. NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpU PEIICHHUH
3a1a44, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSITENLCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBUE pe3yJibTaTa ILENH M YCIOBUAM, OOBSCHATH
OPUYUHBl JTOCTMKEHHUS WIIM HEIOCTHKECHHS pE3yJIbTAaTOB JIESTEIBbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

IMTPEJIMETHLIE PE3VJIBTATBI

[Ipenmernsie pe3yabTaThl OocBoeHUs llpumepHoi paboueil mporpamMmbl MO
MaTeMaTHUKE MPEICTaBIEHBbI 10 rolaM O0yYeHHUsl B paMKax OTAEIbHBIX KypCOB
B COOTBETCTBYIOIIMX pazfenax Hacrosuen [IporpaMmel.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM muiaHe Ha M3ydeHHE Kypca alreOpbl U Hayal MaTeMaTHYEeCKOTrO
aHaiu3a Ha 6a30BOM ypOBHE OTBOAMUTCS 2 yaca B Henento B 10 kiacce u 3 yaca
B Henento B 11 knacce, Bcero 3a nBa roga o0yuenust — 170 gacos.

TemaTuyeckoe MJIAHUPOBAHHME Y4eOHOI0 Kypca (110 rogaM o0yueHus)

10 kiacc (He menee 70 yacoB)

HaszBanue Konunuect OcHoBHOE DIIEKTPOHHBIE OcHOBHBIE
pazzena (Tembl) | BO 4acoB coJiep)KaHue (urdpoBbIe) BU/IBI
(4ucio 4acoB) paznena (TeMbl) o0Opa3oBaTenbH JeATETbHOCTH
bI€ PECYPCHI oOyuyaromxcs ¢
y4eToM
MIPOrPaMMBI
BOCIUTAHUS
MHoxecTBa 14 MHOXecTBO, http://fcior.edu.ru Hcnonb3oBath
palMOHABHBIX U1 oreparuu Haz | http://school- TEOPETHKO-
IEUCTBUTEIBbHBIX MHOKECTBAMH. collektion.edu/ru MHOKECTBEHHBII
YHCelT. JuarpamMmbl http://windows.edu | anmapat TSt
PanmonanbHbie DOilinepa—Benna. Iru, ONHMCaHUsI Xo0Ja
YpaBHEHHS u Panmonaneueie | https:/fipi.ru pemeHHs
HEpaBEHCTBA qHcoa. MaTEeMaTHYECKHX
OOBIKHOBEHHBIE U 3ama4, a Takke
JIECATHUIHBIC peaTbHBIX
IpoOH, TPOIEHTHI, MPOIIECCOB u
OecKOHEeUYHbIE SIBIICHUH, npu
MEePUOANYECKUE pelIeHnu 3a/1a4 u3
Ipoou. JIpYrux  y4eOHbIX
ApudmeTrndeckne MPEMETOB.
onepanuu c OnepupoBarb
parroHaIbHBIMU MOHSITHSIMH:
YHUCIIaMH, panroHaIbHOE
npeoOpazoBaHus YHCIIO,
YHCIIOBBIX JEHCTBUTEIILHOE
BBIPAKCHUM. YUCIIO,
[Tpumenenue OOBIKHOBEHHAS
Ipobeit " TpoOBb,




IIPOLIEHTOB Ui JleCATUYHAs
peueHus JIpOOb, MPOLIEHTHI.
IPUKJIAIHBIX 3a]a4 Boinonasate
u3 pa3IMYHBIX apudmernyeckue
OoTpaciel 3HaHUW U OIepaLuu c
peanbHOM KU3HU. palMoOHaNbHBIMU U

JlelicTBUTEIIBH JIEHCTBUTEIILHBIMU
13(S qyucia. YUCIIAMH;
PannonaneHble U npUOINKEHHBIE
UPPALMOHAIIbHBIE BBIYMCIICHMS,
YHUCIIA. UCIIOJIB3YS
Apudmernueckue IpaBuja
onepanuu c OKpYTJICHUS.
JIeMCTBUTEIbHBIMU Henatp
YHCIIaMHU. MPUKUIIKY u
[TpubmmxEéHHbIC OLICHKY
BBIYHCIICHHS, pe3ynbTaTa
npaBuja BBIYMCIICHHI.
OKpYTJICHUS, OnepupoBatb
MPUKHJIKA u MOHATUSAMU:
OLICHKA pe3ysbTaTa TOXJIECTBO,
BBIYHMCIICHHI. ypaBHEHUE,

ToxnectBa u HEPABEHCTBO;
TOKJIECTBEHHBIE LeJo0e u
npeoOpa3oBaHus. panroHaIbHOE
VYpaBHeHue, ypaBHEHUE,
KOpPEHb YpaBHEHHUSI. HEPaBEHCTBO.
Hepasencrso, BeimosnssTe
pelieHne npeoOpa3oBaHus
HEPABEHCTBA. LEJbIX u
Meron palMOHAIBHBIX
MHTEPBAJIOB. BBIPaKCHUIA.

Pemenue Pemars
HEeNbIX U ApOOHO- OCHOBHBIE  THIIBI
paIrMoHATBHBIX IETTBIX
YpaBHEHU u HpPPALMOHATIBHBIX
HEPABEHCTB YpaBHEHUU 51

HEPABEHCTB.
[IpumensaTh
panuoHalIbHbIE
ypaBHEHUS 71
HEpaBEHCTBA  JJiA
pelieHus
MaTeMaTUYeCKUX
3a1a4 U 3a1a4d u3
Pa3IUYHBIX
oOnacTell HayKu H
peanbHON KU3HU
OyHKIUH | OyHKIWHS, http://fcior.edu.ru OmnepupoBarhb
rpaduKm. crocoObl  3amanus | http://school- TOHSTHSIMH:




CreneHp ¢ 1EIBIM byHKINN. collektion.edu/ru byHKIu,
[OKAa3aTeyieM Bzaumuo http://windows.edu | ctocoObl  3amanHus
oOparHbIe Iru, ¢byHkuuy,
byukuuu. I'paduk | https://fipi.ru B3aHMHO
byHKINN. oOpaTHbIE
O6nactp dbyHKIMH, 00J1acTh
OTpeNieeHus " ompeneneHus U
MHO>KECTBO MHO>KECTBO
3HAYCHUI 3HAYEHU
byakuun.  Hymwm byakuun, rpaduk
byHKINN. ¢byHkuny;
[TpomexyTku 4ETHOCTh u
3HAaKOIIOCTOSHCTBA. HEUYETHOCTh
YéTHbie u byHKIIUM,  HYIU
HEYETHBIE byHKIuy,
GbyHKIHIH. MIPOMEXKYTKH
Crenenn c 3HaKOMOCTOSIHCTBA
LEJTbIM
[10Ka3aTeJIEM. BrimosHaTh
CranpaprtHas npeoOpa3oBaHus
dbopma 3amucu CTETNEHEH C IEeIbIM
JEHCTBUTEILHOTO MOKAa3aTeJeM.
YHUCIIA. Hcnons3oBath
Hcnonk3oBanue CTaHJIapTHYIO
MOAXOAAIIECH bopmy 3aIucu
dbopMbI 3anucu JIEHCTBUTEIBHOTO
JIEUCTBUTEIILHBIX qucia.
qrcen TUTSE dopmynupoBaT
perreHus b u
MPAKTUIECKHUX WILTIOCTPUPOBATH
3a1a4 51 rpaduyecku
MPEICTaBICHUS CBOICTBa
JAHHBIX. CTEIEHHOU
Crenennas GbyHKIIH.
byHKIUS c Bripaxars
HATypaJIbHBIM | dbopmynamu
TEJTBIM 3aBUCHMOCTH
nokazareiaeM. Eé MEXIY
CBO¥CTBa 1 TpaduK BEJTMYMHAMU.
Ucnonb3oBars
uupoBbIe
pecypcsl JUIst
MTOCTPOCHUS
rpapuKoB
byHKIMHA 71
U3YYCHUS ux
CBOMCTB
Apudmernuec 18 Apugpmernueck | http://fcior.edu.ru ®opmynupoBar
KU KOpEHb N—Oif ui kopens | http://school- b, 3allUCHIBATh B
CTCTICHH. HATYpaJIbHOMN collektion.edu/ru CUMBOJIMYECKOM




WppanuoHanbHbie crerienu. Jlevicteus | http://windows.edu | ¢popme u
ypaBHEHUS " c Iru, WLTIOCTPUPOBAThH
HEpaBEHCTBA apudpmernueckumu | https:/fipi.ru pUMepaMu
KOpHSIMU n—ou CBOMCTBa KOpHS N-
CTEIICHU. OU CTEIICHH.
Pemenue Beinonusate
UppaMOHAIBHBIX npeoOpa3oBaHus
ypaBHEHUH " UpPaLMOHATBHBIX
HEPaBEHCTB. BBIPAKCHUM.
CaoiicTBa u Pemate
rpaduk KOpHs N-oi OCHOBHBIC  THIIBI
CTETICHH UppaLOHATBHBIX
YpaBHEHUU u
HEpPaBEHCTB.
IIpumensTs
JUISt peuieHus
pa3NUYHBIX 33134
UppalMOHAIIbHBIC
YpaBHEHHS u
HEpPaBEHCTBA.
Crpours,
YUTaATh rpadux
KOpHS n-oi
CTETEHH.
Hcnons3oBate
¢ poBsIe
pecypcsl JUTst
MOCTPOCHUS
rpadukoB
byHKIUH u
M3yYEHUS ux
CBONCTB
dopmyisl 22 Cunyc, http://fcior.edu.ru OmnepupoBatb
TPUTOHOMETPHHU. KocuHyc U TaHreHc | http://school- MOHSTHAMU:
TpuronomeTpuuecy YHCIIOBOTO collektion.edu/ru | cuHyc, KOCHUHYC W
ue ypaBHEHUS apryMeHTa. http://windows.edu | Tanrenc
ApKCHHYC, Iru, MIPOU3BOJIEHOTO
ApPKKOCUHYC u | https:/fipi.ru yria.
ApKTaHTEeHC Ucnonp3oBarh
YHCIOBOTO 3aInuCh
apryMeHTa. MIPOU3BOJIEHOTO
Tpuronomerpu yria yepes
yeckas oOpaTHbIe
OKPY>KHOCTB, TPUTOHOMETPHUEC
onpeeeHue K€ QyHKIUU.
TPUTOHOMETPHUUYECK Beimonuare
170'¢ byHKIMHA npeoOpa3oBaHUs
YHCIOBOTO TPUTOHOMETPHUEC
apryMeHTa. KHX BBIPAKCHUH.
OcHOBHBIE Pemats




TPUTOHOMCTPHUYCCK

OCHOBHBIC THIIBI

ue bopmyIbL. TPUTOHOMETPHUEC
[IpeoOpazoBanue KHX ypaBHEHUH
TPUTOHOMETPHYECK
UX BBIPAKEHUMN.
Pemenue
TPUTOHOMETPHYECK
WX YpaBHECHUI
[MocnenoBaren [MocnenoBarens | http://fcior.edu.ru OnepupoBatb
BHOCTH u HoctH,  cmocoOsl | http://school- MOHSATHSIMHU:
pOrpeccun 3aJlaHus collektion.edu/ru | mocnenoBarenbHOC
nocienoBarenbaoc | http://windows.edu | Ts,
Teil. MoHoTOHHBIE | /TU, apupMeTHIecKas u
nocienoBarensHoc | https://fipi.ru reoMeTPHYECKas
TH. POrPECCHH;
Apudmerraeck OCCKOHEYHO
as u yOBIBaromas
reoMeTpHUEeCcKas reoMeTpHUECKast
HPOTPECCHHU. nporpeccus,
beckoneuno cymma
yOBIBaromas 0ECKOHEYHO
reoMeTpHUECKas yObIBaroIIei
MPOrPECCHSL. reOMETPUYECKOMN
Cymma IIPOrPECCUM.
OECKOHEYHO 3anaBatb
yOBIBaroei MIOCJIEI0BATEIEHOC
reOMETPUICCKON TH  pa3IMYHBIMHU
MIPOTPECCHH. criocobamu.
dopmyia CI0KHBIX [Tpumensars
IIPOLIEHTOB. bopmymy
Hcnons3oBanne CJIOKHBIX
nporpeccuu  Juis OPOLIEHTOB IS
peuieHus pelICHUs 3a7a4d U3
peanbHBIX  3a7a4 peanbHO
NPUKJIATHOTO MPaKTHKH (c
XapakTepa UCIIOJIb30BAHUEM
KaJIbKYJISATOPA).
Ucnonb3oBars
CBOMCTBA
MOCJIEI0BATEIEHOC
T€d W MpOrpeccui
JUTst penieHus
peaNbHBIX  3a1ad
MIPUKJIATHOTO
XapakTepa
IToBTOpeHue, OcHOBHBIE http://fcior.edu.ru [TpumeHsTH
06001eHue, MOHSATHUS Kypca | http://school- OCHOBHBIE
cucTeMaTu3anus anreOpel 1 Hauau | collektion.edu/ru MIOHATHUS Kypca
3HaHUH marematuueckoro | http://windows.edu | anre6psr u Hauan
ananm3a 10 kiacca, | /ru, MaTeMaTH4eCKOTO




00001IEHnE u

CHUCTEMAaTU3aIU
3HAHUH

https://fipi.ru

aHanusa JUTS
peuieHus 3a1a4 U3
peanbHON KU3HU U
OPYTUX IIKOJIBHBIX
JUCHMILINH

11 knacc (me menee 105 yacoB)

HazBanne Komn OcHoBHOE DIEeKTPOHHBIE OCHOBHBIE BUJIBI
pasnena (TeMbl) | YECTBO coJiep)KaHue (tmudpoBsIe) NEeSATETbHOCTH
(KOJIMYECTBO | YacOB paznena (Tembl) oOpa3oBareinb oOyJaromuxcsi ¢
9acoB) HBIC PECYPChI YYETOM TPOTPAMMBI
BOCITUTAHUSI
Crenenp ¢ 124 CreneHpb c | http://fcior.edu.ru ®opmynupoBaTh,
panroHaIbHBIM panroOHaIbLHBIM http://school- 3aIUChIBATH B
MOKa3aTeIIeM. MIOKa3aTeIIeM. collektion.edu/ru | cumBoIHMYECKOi
[TokazaresnbH CaoiicTBa http://windows.ed | hopme u
ast QyHKIuSI. CTCIICHHU. u/ru, WLTFOCTPUPOBATh
ITokazaresbH ITpeobpasosa | https://fipi.ru pUMepaMu
b€ YpPaBHECHUA HU HUE BBIPAXKCHMI, CBOMCTBA CTEIICHU.
HEpaBEHCTBA COJIepKAIIIX [TpumeHsTH
panroHaIbHbIC CBOWCTBA  CTEICHU
CTCIICHHU. st
[TokazaTenbH npeoOpa3zoBaHUs
pI¢ ypaBHEHHS H BBIPAXKCHUH.
HEepaBEHCTBA. ®opmynupoBarb
IToka3zaTenbH U WUIIOCTPUPOBATh
as ¢yHkuusa, eé rpadudecku
CBOMCTBA u CBOMCTBA
rpadux MOKa3aTeNbHOM
GyHKIUH.
Pemars
OCHOBHbBIE THIIBI
MOKa3aTeNbHBIX
YpaBHEHUU u
HEpPaBEHCTB.
Hcnons3oBath
U(POBBIE PECYPCHI
TSt MOCTPOCHHSI
rpadukoB  (QyHKIIHIA
U U3YYCHUS WX
CBONCTB
Jlorapudmua 124 Jlorapudpm http://fcior.edu.ru dopmynupoBaTh,
eckast (yHKIHS. qucia. http://school- 3aIChIBATh B
Jlorapudmuyeck Hecsatuunbie  u | collektion.edu/ru | cumBoHUecKOM
ue YypaBHEHHUS U HaTypaJbHbIE http://windows.ed | dopme "
HEpaBEHCTBA J0TapupMBL. u/ru, WILTIOCTPUPOBATH
[Tpeobpasosa | https://fipi.ru npuMepamMu
HHUE BBIPAKCHUMH, CBOMCTBA
CoJIeprKalInX norapudma.




JorapupMBblL.
Jlorapupmuy
€CKHe ypaBHEHHS
Y HEPaBCHCTBA.
Jlorapupmuy
eckas (yHKIHUS,
e€ CcBOWCTBA U

rpaduk

BeimoaHsaTh
npeoOpa3oBaHus
BBIPAKCHU,
COJIeprKaIINX
JorapupMBsl.

dopmyIUpPOBATH
U WUIIOCTPUPOBATH
rpadguvecku
CBOMCTBA
Jorapu(MUIECKOM
byHKIMN.

Pemate
OCHOBHBIE THUIIBI
Jorapu(pMUIEeCKUX
YpaBHEHUI u
HEPABEHCTB.

Ucnonb3oBars
u(ppoBbIE PECYPCHI
TSt MTOCTPOCHUS
rpadukoB QyHKIMIA
U U3y4YeHUs  HUX
CBOMCTB.

3HAKOMUTBCST €
HUCTOpHUEN pa3BUTHUSA

MaTeMaTHKN
Tpuronomerp | 94 Tpuronomerpu | http://fcior.edu.ru OmnepupoBatb
NYECKHe yeckue ¢ynkuuy, | http://school- MOHATUEM TIEPHOINY

GyHKIIMM U UX
rpaduKH.
Tpuronomerpuue
CKHE
HEpaBEHCTBA

UX CBOWCTBA WM
rpadukmu.
ITpumepsl
TPUTOHOMETPUYE
CKUX HEPAaBEHCTB

collektion.edu/ru
http://windows.ed
u/ru,
https://fipi.ru

eckast QyHKIIHSL.

Crpours,
aHAJIM3UPOBATh,
CpaBHUBATh
rpaduxu
TPUTOHOMETPHUYECKU
X (pyHKIHA.

dopMyIHpOBaTH
U WUTIIOCTPUPOBAThH
rpaduyecku
CBOMCTBA
TPUTOHOMETPHUYECKU
X (pyHKIHIA.

Pemate
MIPOCTEUILINE
TPUTOHOMETPHUYECKU
€ HEpaBEHCTBA.

Hcnons3oBath
rpaduku TUTST
peLeHus
TPUTOHOMETPHUYECKU
X HEPABEHCTB.

Hcnons3oBath




U(pPOBBIE PECYPCHI
JUISt MOCTPOCHHUS
rpaduKoB  QyHKITHIA
U W3y4YCHUS  HX
CBOWCTB

[IpousBognas
IIpumeHeHue
MPOU3BOIHOMN

24 4

HenpepbiBHbI
e GyHKIHH.
Meton
UHTEPBAJIOB IS
peeHus
HEPABEHCTB.
[IpousBoaHas
(GYHKIHH.
['eomeTpuyeckuit
u  Quznyeckui
CMBICII
IIPOU3BOJHOM.
[TponzBoHbI
€ DJIEMEHTapHbBIX
GbyHKIHIA.
[IpousBoaHas
CYMMBI,
IIPOU3BE/ICHNUS,
4aCTHOTO
GyHKIMIA.
IIpumeHeHue
MPOU3BOAHON K
UCCIJIEJOBAaHUIO
byHKIMMA Ha
MOHOTOHHOCTb U
KCTPEMYMBI.
Haxoxnenue
HauOOJbIIEr0 U
HaVMEHBIIIETO
3HAYEHUS
byHKIIUN Ha
OTpEe3Ke.
IIpumeHeHue
MIPOU3BOJHOM
JUIST HAXOXKJICHUS
HAWTYy4IlIero
peleHus B
MIPUKJIIATHBIX
3a/ayax, JUTSt
ornpezeneHus
CKOPOCTH
mporecca,
3aJJaHHOTO
dbopmynoir  win
rpauKom

http://fcior.edu.ru
http://school-
collektion.edu/ru
http://windows.ed
u/ru,
https://fipi.ru

OnepupoBarb
MTOHSATUSIMHU:
HEIpepbIBHAS
GbyHKIHS;
MIPOU3BOHAS
byHKIMN.

Hcnons3oBath
FEOMETPUYECKUN U
bu3nyecKuil CMBICTT
MPOU3BOAHON ISt
penieHus 3aay.

Haxonuts
MIPOU3BOHBIC
3JI€MEHTaPHBIX
byHKIUH,
BBIYUCIISITH
MIPOU3BOIHBIC
CYMMBI,
MIPOU3BE/ICHUS,
YacTHOTO (yHKIUH.

Ucnonb3oBars
MPOU3BOIHYIO ISt
HCCIEeA0BaHUS
byHKIMHA Ha
MOHOTOHHOCTb u
IKCTPEMYMBI,
MIPUMEHSATH
pe3yIbTaThI
HCCIeA0BaHUS K
MTOCTPOEHUIO
rpaguKoB.

[IpumensaTh
MPOU3BOJIHYIO ISt
HaXO0XJICHUS
HaWJTy4lIero
pereHus B
MPUKIAIHBIX, B TOM
YUCJIE€  COIMAJIBHO-
SKOHOMUYECKHX,
3a/1a4yax.

3HAaKOMUTBCS €
HUCTOpUEH pa3BUTHUS
MaTeMaTU4eCKoro
aHanu3a




Wuterpan u 9y [TepBooOpasuas http://fcior.edu.ru OmnepupoBathb
€ro MPUMEHEHUS Tabmuug http://school- MOHSATHSIMHU:
nepBooOpasueix. | collektion.edu/ru | mepBooOpa3sHas,
Wurerpan, http://windows.ed | uaTerpas.
reomeTpudeckuii | u/ru, Haxomuts
u  usumueckwuii | https:/fipi.ru 1IepBOOOPAa3HbIC
CMBICT AIIEMEHTAPHBIX
WHTEerpasa. (hyHKIIHIA;
Beruncnenue BBIYHCIIATH
UHTEerpaia 1o UHTErpai 1o
dbopmyiie dbopmyiie
Hrrorona—JIeii6 Herotona — Jleii6n
HUIIA uIa.
3HAaKOMUTBCS €
HUCTOPUEN pa3BUTHUSA
MaTeMaTHYECKOro
aHaIM3a
Cuctemsl 124 Cucrembl http://fcior.edu.ru OnepupoBartb
ypaBHEHHH JTMHEWHBIX http://school- TOHATHUSIMHU:
ypaBHEHHUIA. collektion.edu/ru | cucrema JIMHEHHBIX
Pemenune http://windows.ed | ypaBaenuit u  eé
HPUKIIaTHBIX u/ru, pelieHue.
3a1a4 c | https://fipi.ru Hcnonp3oBath
HIOMOIIBIO CHCTEMY JIMHEHHBIX
CHUCTEMBI YpPaBHEHUH JUIs
JMHEHHBIX penieHus
ypaBHEHHUIA. MPaKTUYECKIX
Cucrembl u 3ajad.
COBOKYITHOCTH Haxonute
ETIBIX, penieHus
palMOHAIBHBIX, MPOCTEHIINX CUCTEM
UpPPAHOHATBEHBIX U COBOKYIMHOCTEH
, TOKa3aTelbHbIX, palMOHAIBHBIX
Jorapu(HMUUECKH ypaBHEHUI u
X YpaBHEHHU WU HEpPABEHCTB.
HEpPaBEHCTB. Hcnonp3oBath
Hcnons3oBan rpaduku  QyHKIMHA
ue rpaduKoB TUIsSt peuieHus
byHKIUI JUTSL YpaBHEHUM.
peuieHus MopnenupoBaTb
ypaBHEHUI u peabHbIC CUTYaIlUu
CHCTEM. Ha SI3BIKE aIreOpHl,
IIpumeHeHne COCTaBIIATh
ypaBHEHHUIA, BBIPAKCHUS,
CHCTEM u ypaBHEHHUS,
HEpPaBEHCTB K HEpPaBEHCTBA "
PELICHUIO CHCTEMBI o
MaTeMaTUIECKUX YCIOBUIO  3ajadyd,
3a7a4 W 3a1a4 U3 UCCIIeI0BATh
Pa3IUYHBIX OCTPOCHHBIC




oOnacteli Hayku
u peanbHOM
KU3HU

Moz c
UCIIOJIb30BaHIEM
ammapara anreopbl

HarypanbsHbie
U LIEJIbIE YnCciIa

Harypanbhbie
U IIeJIbIe Yucia B
3aJadax u3
peanbHOU KU3HU.

[Ipu3znaku
JEIIMMOCTH
LEJBIX YUCell

http://fcior.edu.ru
http://school-
collektion.edu/ru
http://windows.ed
u/ru,
https://fipi.ru

OnepupoBarb
IMOHSATHSIMH:
HaTypaJlbHOE YHCIIO,
LIEJIOC YHCIIO.

Hcmons3oBaTh
MIPU3HAKU
JEJIMMOCTH  IIEJIBIX
YHUCeN, Pa3JIoKEHUE
YuCcjia Ha IPOCTHIE
MHOXKUTEIN JUIS
penieHus 3a1a4

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alHs
3HaHHUH

214

OcCHOBHBIC
MOHATHSL  Kypca
anreOpsl U Haval
MaTeMaTH4YECKOr
0 aHaIu3a,
000011IEHNE u
CHCTEMaTH3aIUS
3HAHUK

http://fcior.edu.ru
http://school-
collektion.edu/ru
http://windows.ed
u/ru,
https://fipi.ru

Pemate
IPUKIIA/IHBIE 33/1a4U
u3 Pa3IUYHBIX
obOnacteil Hayku U
pealbHOM KU3HU C
MIOMOILBIO
OCHOBHBIX TTOHATHIA
Kypca anredpel u
Hayas
MaTeMaTH4eCKOTo
aHayu3a.

BeiOupats
ONITUMAJTbHBIE
CIIOCOOBI
BBIYMCIICHH.

Hcnons3oBarth
JUI pellleHus 3ajaad
YpaBHEHMS,
HEpaBEHCTBA "
CHCTEMBI
YpaBHEHUH,
CBOHCTBa (DYHKIIHIA
1 rpaduKOB

YUYEBHO-METONYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O

[TPOLIECCA:

AnreOpa u Hauana MmaTemaTuyeckoro ananusza. 10 kmacc: yue0. s

o011e00pa3oBaTeIbHBIX OpraHu3alnii: 0a30BbIN U yriTyOJeHHBINA YPOBHU
/[C.M.Huxkonbckuii, M K Ilotanos u ap.]. — M.: [IpocBemenue, 2018.




Anrebpa u Hauaja MareMaTudeckoro aHanusa. 11 kmacc: yue6. s
0011e00pa3oBaTeIbHBIX OpraHu3alnii: 6a30BbIN U YITyOJeHHBINA YPOBHH
/[C.M.Huxonbckuii, M K ITotanos u ap.]. — M.: [Ipocsemenue, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
NHTEPHET

http://fcior.edu.ru,
http://school-collektion.edu/ru,
http://windows.edu/ru,

https://fipi.ru



