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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anrebpa U Havajga MaTeMaTHYECKOTO
aHanu3a» 0a30BOTO ypoBHSA AJisi oOyuatonmxcs 11 kimacca pazpaboTaHa Ha OCHOBE
®deepaabHOTO TOCYIapCTBEHHOTO 00pa30BATENBLHOIO CTaHAAPTa CPEIHErO 00ILETro
o0pa3oBaHusl, C yUETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEIbABISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMI POCCUHCKOro 0Opa3oBaHUS.
Peanuzanus mporpamMMbl 0OecrieunBacT OBIAJCHUE KIIOUEBBIMU KOMITETCHIIUSMH,
COCTABJISIIONITUMU  OCHOBY JUUISl CAaMOPAa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABaTEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOIIUXCSl.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana MaTEMaTUYECKOTO aHAIM3a» SBISIETCS OJHUM U3
Han0oJiee 3HaYMMBbIX B IPOrpaMMe CTapIIei IIKOJIbI, IOCKOJIbKY, C OJTHOM CTOPOHBI,
OH 00€CIeYrnBaeT MHCTPYMEHTAIbHYIO 0a3y JUisl M3Y4YEHUsI BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, & C JPYrod CTOPOHBI, (POPMUPYET JIOTUUECKOE U aOCTPaKTHOE
MBILUICHUE Y4YalllUXCsi Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOEHHUS KYypCOB
MH(pOpPMaTHKH, 0011IECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B paMkax gaHHOro Kypca
yyaliydecs OBJaJECBAlOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIUpyeT CBOU JOCTUKEHUS B MaTEMaTHUECKOHN (hopme.

Kypc anredpsl u Hayasn MaTeMaTHYECKOTO aHaIN3a 3aKjabIBaCT OCHOBY IS
YCIELIHOTO OBJAJCHUS 3aKOHaMHM (U3MKH, XHUMUHU, OHOJIOTUH, MOHUMAHMS
OCHOBHBIX TEHJIEHUMH SKOHOMHKM M OOILIECTBEHHOW JKM3HHU, IO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJb30BaTh WX B MOBCEAHEBHOH XKU3HU. B TOXe BpeMs oBiajeHHE
aOCTpakTHBIMM UM JIOTUYECKHM CTPOTUMH MATEMaTUYECKUMH KOHCTPYKLMSIMU
pa3BUBaeT YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHHUS, UCIIOJIb30BaTh 0000IEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHajoruto, GopMUPYET KPEaTUBHOE M KPUTUUECKOE MbILIUIEHHE. B X0/e n3yuenus
anreOpsl W HayaJl MaTeMAaTHMYeCKOro aHaliu3a B CTapllied IIKOJIe ydYalluecs
MOJIy4alOT HOBBIM ONBIT PEIMICHWS NPHUKIAJHBIX 3aa4, CAMOCTOSTEIBHOIO
ITOCTPOEHUSI MAaTeMATHUYECKUX MOJENICH pEeaNbHBbIX CUTYallMd W WHTEPIPETALMH
NOJIyYEHHBIX  pEUIeHWH, 3HAaKOMSTCA C  [pUMEpaMud  MaTeMaTHYeCKUX
3aKOHOMEpPHOCTE B TNpHUpOJAE, HAyKe U B HCKYCCTBE, C BbIJAIOIIUMHUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6magaer 3HAYMTENbHBIM BOCIHUTATENBHBIM IMOTEHLIHMAJIOM, KOTOPBI
peann3yeTcsi Kak 4epe3 y4yeOHbIN MaTepuaj, crnocoOCTBYIOUIMM (OPMUPOBAHUIO
HAayYHOTO MHUPOBO33pPEHUS, TaK U uepe3 crneuupuky ydeOHOU NeATeIbHOCTH,



TpeOyroen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOAOJKUTEIIBHON
KOHIIEHTPAI[Mi BHUMAHNS U OTBETCTBEHHOCTH 32 IIOJIy4ECHHBIN PE3YJIbTaT.

B ocHoBe MeToanku 00y4deHus ainredpe 1 HayajlaM MaTeMaTHYeCKOro aHaInu3a
JIKUT IEATEIbHOCTHBIA MPUHIUI O0yUEHHUS.

Crpykrypa Kypca «Anredpa ¥ Hayana MaTeMaTHYeCKOTO aHaJIN3a» BKIIIOYAET
CIIEIYIOINE COACPKATEIBHO-METOAUYECKUE JTUHUMU: «Hucna U BBIUUCICHUNY,
«YpaBHEHMS U HEPABEHCTBa», «Hauana maTemMaTH4eckoro aHanusa», « MHOXkecTBa
U JIOTHKa». Bce OCHOBHBIE CONEPKATEIBHO-METOANYECKUE JIMHUM U3YYalOTCsA Ha
MPOTSHKEHUH JBYX JET 00y4YEHUs B CTapIUEH IIKOJIE, €CTECTBEHHO JOMOIHSSA APYT
Jpyra ¥ IOCTEIIEHHO HAaCBIIAsICh HOBBIMM TEMaMH W paszfeiiaMu. [[aHHBIM Kypc
ABJISICTCS] UHTETPATUBHBIM, IIOCKOJIBKY O0bEIUHSET B ce0e cofepKaHNe HECKOJIBKUX
MaTeMaTUYECKUX TUCUUIUINH: aaredpa, TPUroHOMETpHs, MaTEMaTUYECKUI aHaIIn3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBIaaeBarOT BCE Ooiiee
IIMPOKUM MaTeMaTHYECKUM ammnapaTroM, Y HUX IMOCJIEI0BATENbHO POpMUPYETCS U
COBEPLICHCTBYETCSI YMEHUE CTPOUTH MATEMaTUYECKYI0 MOJEIb pPEaJbHOU
CUTyalluu, MPUMEHITh 3HaHUA, MOJIy4YeHHblEe B Kypce «AinreOpa W Hauana
MaTE€MaTUYECKOr0 aHaJIN3a», JJI PELIEHUs CaMOCTOATENbHO C(HOPMYIMPOBAHHOM
MaTeMaTUYECKOU 3a7a4M, a 3aTEM MHTEPIPETUPOBATH IMOJTYYECHHBIN PE3yJIbTAT.

CopepxarenpbHo-MeTOAUYECKasl JIMHAA «HUucCna M BBIYMCIEHUS» 3aBEPIIACT
(opMuUpOBaHHE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHCEI, KOTOPOE ObLIO
HA4YaTO B OCHOBHOMW mikoJjie. B crapmieii mikoiie ocoboe BHUMaHUE YACNSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
WCIIOJIb30BAaHUE pA3IMYHBIX (OPM 3aMHUCH ACHCTBUTENBHOTO YHUCIA, YMEHHE
pPAalMOHAJIBHO BBINMOJIHATE JEWCTBHSI C HHUMHM, J€JaTh IPUKHUIKY, OLICHHBAaTh
pe3ynbrar. OOyuarouiyecs: MOJy4aloT HaBBIKM MPUOIMKEHHBIX BBIUMCICHUH,
BBINIOJIHEHUS JIEUCTBHIM C YMCIaMU, 3alMCaHHbIMM B CTaHAApTHON (dopwme,
HCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKEHU.

JIuans «YpaBHEHHsST M HEPABEHCTBA» PEAIU3YETCS Ha IMPOTSHKEHUU BCETO
oOydeHuss B CTapuiedl WIKoJIe, MOCKOJbKY B KaXIOM paszfesie MNporpaMMbl
MPEyCMOTPEHO pEILIeHHE COOTBETCTBYIOMHUX 3aaay. OOyuarouiuecs: OBJIaleBalOT
pPa3IMYHBIMA METOJAMHU PELICHHUS LEJbIX, PALUOHANBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMUUYECKUX YpaBHEHUH, HEPABEHCTB U HUX CHCTEM.
[TosrydeHHbIE YMEHUSI MCIOJIB3YIOTCA MPH UCCIEIOBAHUM (PYHKIMHA C TMOMOIIBIO
MIPOM3BOJHOMN, PEIICHUH MPUKIIATHBIX 3aJ1a4u U 3a]1a4 Ha HAXOXKICHHE HauOOJBbIINX
Y HaMMEHbIIUX 3HaYeHUH QyHkuuu. JlaHHas comepraTesbHas JIMHUS BKIIOYACT B
ceds Takxke QOpMHUpPOBAHUE YMEHHMHM BBIONHATH pacy€Thl MO QopMyaam,
npeodpazoBaHus LENbIX, palMOHAJIBHBIX, VPPALMOHATIBHBIX "
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHHUM, COAEPKAIIMX CTEIIEHU U
norapudmsl. brarogapst uzydenuo aiaredpandeckoro Marepuania MpPOUCXOIUT



JanbHEHIIee pa3BUTHE aITOPUTMUIECKOTO U a0CTPAKTHOTO MBITTUICHHSI yJaluxcs,
(bopMHUpYIOTCA HABBIKM JEAYKTUBHBIX PacCyKJIEHUU, paOOThl C CHUMBOJIbHBIMU
dbopmamu, MpeACTaBICHHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHUJI€ PABEHCTB U
HepaBeHCTB. AnreOpa mnpennaraetr 3(Q¢GeKTUBHbIE MHCTPYMEHTBI [UJISi PEIICHUS
MPAaKTUYECKUX W E€CTECTBEHHO-HAYYHBIX 3aJlay, HArjsgHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopnepxarenbHasg nuHuA «Hayana MaremMaTHyecKoro aHain3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTEeMaTUYECKUX, TaK W MPUKIAJIHBIX 3a7a4,
JOCTYITHBIX 00YYalOIUMCS, ¥ KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEI0BATh U
CTpOUTH rpa@uKu PYHKINHI, ONPEesTh UX HauOOJIbIINE U HAMMEHBIITUE 3HAUCHHUS,
BBIYUCIIATH TUIOMAAN PUryp u oOBEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlanHas cojaeprkaTenbHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJEICH pealbHbIX CHUTyallud, HaXO0XJICHUS
HAWJTy4IlIETO PEUIECHUS B NPHUKJIAIHBIX, B TOM YHCIIE COIUAIbHO-3KOHOMHYECKUX,
3ajlayax. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOr0 aHallh3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaJIbHO-JIOTHUYECKOTO M KPEAaTUBHOT'O MBIIIJICHUS,
(OopMHpPOBaHNIO YMEHUI PaClO3HABATH MIPOSIBICHUS 3aKOHOB MaTEMATHUKH B HAYKe,
TeXHUKEe M HucKyccTBe. OOyuwaromuecs Y3HAIOT O BBIJIAIOIIMXCA Pe3yJibTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KaK HAyKH, U UX aBTOPax.

CopnepxaTenbHO-MeToANYECKast JIMHUS «MHOXECTBA U JIOTUKa» B OCHOBHOM
MOCBAIIEHA  BJEMEHTaM TEOPUM  MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYpPC LIKOJbHON MAaTeMaTHKW M IMPEararT
HamOoJiee YHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMNA BCE pa3/ielibl MAaTEMaTUKUA U €€
MPUIOKEHHI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IMHOE
uesnoe. [loaToMy BaXHO JaTh BO3MOXHOCTh IIKOJBHUKY MOHUMaTh TEOPETUKO-
MHOKE€CTBEHHBIN S3bIK COBPEMEHHONW MATeMaTUKH W HCHOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa um Hadaia MaTeMaTHYECKOTO aHAIN3a» MNPHUCYTCTBYIOT
TaK)K€ OCHOBBI ~MATEMAaTHYECKOTO  MOJICTUPOBAHUS, KOTOpPHIE IPU3BAHBI
c(hOpMHUPOBATH HABBIKK MMOCTPOCHUS MOJICTICH PeaIbHBIX CUTYAIINi, NCCIICIOBAHNUS
ATUX MOJEJIe ¢ MOMOUIBI0 ammnapara aiareOpbl U MaTEMaTHYECKOTro aHaiu3a U
UHTEPIIpETAIlMU MTOJTYyUYCHHBIX pe3yabTaToB. Takue 3aaHus BIUIETCHBI B KOXKIBIN U3
pa3ziesioB MporpaMMBl, MOCKOJIBKY BECh MaTEpUal Kypca IIMPOKO UCTIONb3YETCS JIs
pelieHusl TpUKIagHbIX 3anad. IIpu pemieHun peanbHbIX NPAKTHUUYECKUX 3aaad
yJamuecss pa3BUBAIOT HAOI0IaTeTbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, MCMOJIb30BATh AHAJOTHI0, 0000IIaTh U KOHKPETU3UPOBATH
npobiemy. [lesrenbHOCTh O (POPMUPOBAHUIO HABBIKOB PEIICHMS] MPUKIAIHBIX
3aJla4 OpraHu3yeTcs B MpOIECCe M3YUYEHMs BCEX TeM Kypca «Anredpa um Hauyana
MaTeMaTUYECKOrO aHaJIn3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha U3ydYeHue Kypca aareOphl M Hadall MaTeMaTHIECKOTO aHaInu3a
Ha 0a30BOM YPOBHE OTBOJUTCS 3 yaca B Heento B 11 kiacce



COIEPKAHUE YYEBHOI'O KYPCA

11 KIACC
MHokecTBa H JIOTHKA
MHoOXxecTBO, onepauuu Haj MHOXecTBamu. [unarpammbl Oiinepa—BeHHa.
IIpruMmeHeHne TEOPETUKO-MHOKECTBEHHOIO aIllapara Uil ONHCAHUS PEalIbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.
Omnpenenenue, Teopema, ClIeICTBUE, JOKA3aTEIbCTBO.
Yucsia ¥ BIYMCICHUSA
Pannonansapie uncna. OOBIKHOBEHHBIE M JIECSITHUYHBIE IPOOH, MPOLEHTHI,
OECKOHEYHbIE  NEepHOAUYEeCKHe  ApoOH.  ApudMeTHYecKHe  omepanud C
paloHaIbHBIMU YUCIIAMU, IPEOOPa30BaHUS YUCIOBBIX BhIpakeHU. [IpumeneHue
ApoOeil ¥ MPOLEHTOB NIl PEICHUs MPUKIAJHBIX 33Ja4 U3 Pa3JIMYHBIX OTpacien
3HAHWU U PEAJIbHOU KU3HU.
JlelicTBuTeNnbHBIE 4YuWcla. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHUCHA.
Apudmernyeckre ornepauuu ¢ IEUCTBUTENbHBIMU yuciamu. [IpuOmmxEéHnbie
BBIYMCIICHHUS], IPABWJIA OKPYIJIEHUS, TPUKHJIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.
Crenenp ¢ wnensiM  mnokaszarenem. CranpapTHas  Qopma  3amucH
aeiictBuTenpHOr0  uyucia. Mcnonp3oBaHue —moaxonsmied  (Gopmbl  3amUCH
JNEUCTBUTENBHBIX YHUCEN Ui PEIICHUS NPAKTHUYECKUX 3a7ad W IPEACTABICHUS
JAHHBIX.
ApudmMernueckuii  KOpeHb  HaTypaibHOW  cremenu.  JledicTBus ¢
apu(pMeTHYEeCKUMU KOPHSAMHU HAaTYpaJbHOI CTETIECHHU.
HarypanbHabie u niensie yncia. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKWCTBA CTEIIEHH.
Jlorapudm uncna. JleciTuuHbIE U HATYpaJbHbIE JIOTAPU(PMBI.
YpaBHeHUS U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHbIE MPE0Opa30oBaHUsI.
YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelIeHNE HEPABEHCTBA.
Pemenue nensix u 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.
Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.
[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIINX JTOTAPUPMBI.
[IpeoOpazoBaHne BBIPAKEHUH, COJAEpKAIIUX CTENEHU C PaMOHATBHBIM
II0KA3aTEeJIEM.
[Toka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.
JlorapudmMuueckre ypaBHEHUS! 1 HEPABEHCTBA.
Cucrembl TMHEHHBIX ypaBHEHUH. PelieHne NpukiIagHbIX 3a4a4d ¢ MOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHU.
CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPAaBHEHHU 1 HEPABEHCTB.



[TpumeHeHre ypaBHEHHIA, CHCTEM U HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX
3a]1a4 U 3a]a4 U3 pa3IMuHbIX 00acTell HAyKH U peasibHOM JKU3HU.

Havaja maTeMaTH4ecKOro aHaIu3a

HenpepriBabie GyHKIIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[TepBooOpa3zHas. Tabnuiia nepBooOpa3HbBIX.

Wuterpan, ero reomeTpuyeckuil u (Qusmueckuii cmbicia. Beraucnenue
uHTerpana no gopmyne Herorona—JleitOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBocHue yqe6Horo npeamMcecTa «Maremartuka» JOJDKHO oOecrneyrnBaTh
JOCTHKCHHC Ha YPOBHC CPCOAHCTO O6HI€FO O6p8,30BaHI/I$I Clacayromux JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06pa30BaTeJ'IBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKONU MO3UIIMKM 00YUaIOIIErocs KaK aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHMCKOro OOIIECTBa, MPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
IpoLeayp TpaxkIAaHCKOro obmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIIUSMH 1 HA3HAYCHHUEM.

[TaTproTHUYecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON MJICHTUYHOCTH, YBOXKECHUS K
MPOILIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKOW MAaTe€MaTHUYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

DcTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, O0BEKTOB, 3a]1a4, PEIICHUN, PACCYKICHHI; BOCIIPUUMYUBOCTHIO
K MaTEMaTHUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHITh MaTEMAaTHUYECKUE 3HAHUS B
HWHTEpecax 30pOBOTO M O€30macHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MHUTaHHUE, COATAaHCUPOBAHHBINA PEKUM 3aHITUN H
OTJIbIXa, peryJisipHas (pu3ndeckas akTUBHOCTH); (PU3UYECKOT0 COBEPIIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOM IESITENBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYAOJIOOUS;, MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHANBHOW — JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M € MPUIOKEHUSIMH, YMCHHEM COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymieid mnpodeccu M pealin30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU IIPAKTHICCKUX 3a]]a4 MaTEeMaTHUCCKOW HAIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYPhl, MOHUMAHUEM BIUSHUS
COIMAIBHO-PKOHOMHYECKHUX IIPOIIECCOB Ha COCTOSIHHE NMPHUPOJIHOW U COIUATBHOU
Cpenmbl, OCO3HAaHHEM TJIOOAJIBHOTO XapakTepa JAKOJOTHYECKUX MPoOseM;
OpHCHTallMe Ha TPUMEHEHUE MaTEMaTHYCCKUX 3HAHWU ISl pElIeHUs 3a1ad B
00J1aCTH OKPY>KAOIIEH Cpebl, INIAHUPOBAHUS TIOCTYITKOB U OIEHKH UX BO3MOKHBIX
MOCJICACTBUMN JJISl OKPYIKAIOIIEH CPEeIbI.

[{eHHOCTH HAYYHOTO ITO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OOIIECTBEHHOW MPAKTHUKWA, TMOHUMAaHHEM
MaTeMaTHYeCKOW HAayKH Kak c(depbl YeTOBEYECKOW eATEeTLHOCTH, JTamoB €&
pPa3BUTHUS M 3HAYMMOCTH JUIS PA3BUTHS LMBUJIN3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KaK CpEJICTBOM IIO3HAHHUS MHDA,;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCIICIOBATEIBCKYIO IEATEIHHOCTD
WHIUBUyaJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS IPOTrpaMMbl yYeOHOrO IMpeaMeTa
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHOIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCAIbHbIMU Pe2YIAMUSHBIMU OeUCEUIMUL.

1)  Vuueepcanvmuvie  nosnasamenvmvle — Oelicmeus, — 0Oecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHLIX HNPOYECCO8 00yuaruwuxcsa (oceoenue
Memoo0o8  NO3HAHUS  OKPYJcaroujeco  Mupa,  npuMeHeHue  JOSUYEeCKUXx,
UCCIIe008aMENbCKUX ONepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBble TornuecKue qeCTBUA:

e BBIBIISITh U XapaKTEPHU30BATh CYIECTBEHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWH MEXIy TOHATHAMH; (HOpMyIHpOBaTh
OTIpEICICHUs]  TOHATUW; yCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
Kiaccu(ukanyuy, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHHS, KPHUTEPUU
MPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOPMYJIUPOBaTH W  IPEOOpPA3OBBIBATh  CYXKACHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHbIE, €AUHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISBJISITH ~ MaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYMsT B (pakTax, AAHHBIX, HAONIOJACHUAX U YTBEP)KICHUSX;
npeajiaraTb KpUTEPUH JUIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN M TPOTUBOPEYUHIA;
JienaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIE€IYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUEHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTeJIbCTBA MaTEeMaTHYECKUX
YTBEPKACHUN (IIpsAMBIE U OT IPOTHUBHOTO), BHICTPAUBATh apryMEHTALHIO,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJBIL;

BBIOMpATh Croco0 penieHust yd4eOHOM 3aJayuv (CpaBHHBATh HECKOJIBKO
BapMAaHTOB peEUIeHMs, BbBIOMpaTh Hauboyiee MNOAXOASAIUNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC ﬂGﬁCTBHHI

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT IO3HAHUS;
(bopMynIupoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHE, TPOOIEMY,
yCTaHaBIMBaTh  WCKOMOE€ W  JaHHOe, (OpMHpOBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTU4eCKOro
OOBEKTa, SBJIEHUS, MPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BbEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 1O pe3yJIbTaTaM
POBENEHHOTO HAOIIOEHUSA, HUCCIEAOBaHMS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECcca, a TAaKXKe BBIIBUTaTh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIISATH Je(DULIUTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JIJIs1 PELIEHU 3aa4H;

BbIOMpaTh  MHGOPMAIMI0O M3  HCTOYHUKOB  PAa3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

CTPYKTYpPUpPOBATh UHPOPMALIUIO, MPEACTABIATh €€ B PA3IMUHbIX (PopMax,
WLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEXKHOCTh uHdopmanuu o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecnedusarom
chOpMUPOBAHHOCMb COYUATbHBIX HABLIKOB 00YUAOUUXCAL.

Oo61enue:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYKICHHSI B COOTBETCTBHHU C yCIOBUSIMHU
U LeJIIMH OOIIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M TTUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a71a4l, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yIbTar;

e B X0/€ 00CYXXJIeHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXICHHUS C CYXACHHSIMH JPYTHX
YYaCTHUKOB AHAliora, OOHAPYXUBaTh Pa3IU4YMe U CXOJCTBO TMO3UIIMH; B
KOpPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  pE3ydbTaThl  pEUIEHUs  3a7aud,  OKCIEPUMEHTAa,
WCCJIeIOBaHUs, POCKTA; CAMOCTOSITEILHO BEIOMPATh (hOpMAT BBICTYIUICHUS
C y4€TOM 3aj]au IPE3eHTALNUN U OCOOEHHOCTEN ay IMTOPUH.

CoTpyIHUYECTBO:

e TIOHWMATh U MCTOJIH30BATh IPEUMYIIECTBA KOMAHTHON M WHIUBUTYy ATbHON
paboThl TpU peleHnH Y4eOHBIX 3a7ad; MPUHUMATH 1LIeTh COBMECTHOU
NESTENIbHOCTH, TUIAHUPOBATh  OPTraHU3allUI0  COBMECTHOW  paboTHl,
pacmpenenartb BUAbI pabOT, JOroBapuUBaThCs, OOCYX IaTh MPOLECC H
pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

e YY4acTBOBATh B TPYNMOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHHI,
«MO3TOBBIE TITYPMBD» W HWHBIE); BBIMOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI; OLICHUBATh
KaueCcTBO CBOETO0 BKJIaJa B OOMIMH TPOIYKT 1O KPUTEPHUSIM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvhvie pecynsamugnsle oeticmausi, 0becneuusarom Gopmuposarue

CMBICIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTaBIISITh IJIaH, AITOPUTM PEIISHUS 3a/1a4M, BEIOUPATh CIIOCO0 peIeHHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMH I[IO3HABATEIBHOW PpPEQIIEKCUU KaK OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB;
BJIQJIETh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yibTrara
pelieHus: MaTeMaTUYeCcCKOH 3aauu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PELICHNUH 33/1a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKECHUSA WU HENOCTHXKEHUS PEe3YyJIbTaTOB JEATEIbHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayada MaTeMaTHYECKOTO aHAJIH3a»
Ha YpPOBHE CpeAHEro oOuiero oOpa3oBaHUs JOJKHO OOECIEUUBATH JOCTUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

Yucia 1 BHIYMCTICHUS

OnepupoBaTh MNOHATHSAMH: PAUUOHAIBHOE U JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Bemonuate  apudmernyeckue  omepauMd € PAalUOHAIBHBIMH U
JNENCTBUTEILHBIMHU YHACIIAMHU.

BoimonuaTe npuOIkEHHbIE BBIYUCICHUS, UCIIONB3YS MpaBUiIa OKPYTJICHHUS,
JieNaTh NPUKHUIIKY U OLIEHKY pe3yJIbTaTa BEIUUCICHUN.

OnepupoBarh MOHATUSAMU: CTENEHb C LEIbIM IOKa3aTeJIeM; CTaHAapTHas
dopma 3amuMcH JACUCTBUTENBHOIO YKCJA, KOPEHb HaTypalbHOW CTENEHHU;
UCIOJb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU IEHCTBUTENIBHBIX YMCEN AJIsl PEIICHUs
NPAKTUYECKUX 33]a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBaTh NOHATUSAMM: HATYpajJbHOE, LEIOE YHUCIO; WCMOJIb30BaTh
MPU3HAKK JECIMMOCTH LEJBbIX YHCEII, PA3JIOKEHNE YHCIIA Ha IPOCTBIE MHOKHUTENH
JUISl pELLICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JorapudM 4Kclia, AECITUYHBIE M HATypaJlbHbIE
norapu@Msl.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTth MOHSATUSIMU: TOXJECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
paluMoOHAIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO;

BemonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX W HPPalMOHATIbHBIX
BBIPKEHU U PelliaTb OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPALIMOHATBHBIX
YPaBHEHUU U HEPABCHCTB.

[IpuMeHsATh ypaBHEHHs M HEPABEHCTBA I PELICHHS MaTEMaTUYECKUX 3aaa4
1 33/1a4 U3 PA3IMYHBIX 00J1acTel HAYKHU U PEATIbHOM HKU3HU.



MonenvupoBaTh pealibHbIE CUTyallud Ha S3bIKEe anreOphbl, COCTaBIATH
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA MO YCJIOBHUIO 3a/lauM, MCCIEA0BATh
MIOCTPOCHHBIE MOJICIIM C UCIIOJIB30BaHUEM armapaTa aireophl.

[IpuMeHsATH CBOMCTBa CTENEHHU MJiA MpeoOpa3oBaHUs BBIPAKEHUM; ONMEPHUPOBATH
MOHATUSIMM: MOKa3aTEJIbHOE YPaBHEHHWE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIbI
MOKAa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrImmotHSATE  mpeoOpa3oBaHUsl  BBIPAKECHHM, COACpPIKAIIUX JIOTapU(MBI;
OTIEpUPOBAThH MOHATUSAMU: JIOTApU(PMHUIECKOE YpaBHCHUE W HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIBI JIOTAapU(MHUUECKUX YPABHEHU U HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CUCTEMa JIMHEHHBIX YPAaBHECHUH U €€ pEIICHUE;
HCTIOJIb30BAaTh CUCTEMY JIMHEMHBIX YPABHEHUHN ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

Haxoauts penieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEW PAllMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

MopgenupoBaTh peajgbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTaBIISIThH
BBIDOKCHUS, YPABHEHHUS, HEPABEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3aJlayH,
HCCIIEIOBATh ITIOCTPOCHHBIE MOJICIIN C UCIIOJIb30BaHUEM armapaTa aareopsl.

MHokecTBa H JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisl ONUCAHUS PEAJIbHBIX
MPOLIECCOB U SIBJICHUM, TIPHU PEIIEHUH 33]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

OnepupoBatb MOHATHAMMU: OIpENIECIICHHUE, TeopeMa, CIIEICTBUE,
JIOKa3aTeIbCTBO.

DOyHKUMH U TPaPUKHU

OnepupoBaTh MNOHATHAMU: TpadUKH TOKA3aTEIbHOM, JIOrapu(pMUUYECKOM;
M300pakaTb UX Ha KOOPAMHATHOW IJIOCKOCTH W HCIOJIb30BaTh I PEIICHHS
YPaBHEHHUI U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOMN TUIOCKOCTH TpaVKK TMHEHHBIX YPAaBHCHUN U
HCIIOJIb30BaTh X I PELICHUs CUCTEMBI JIMHENHBIX YPABHEHUU.

Hcnons3oBath rpaduikd GyHKIUHA I UCCIIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX TUCIUILIHMH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh TMOHATHSAMHU: [EpBOOOpa3HAasT W  HUHTErpajl; MOHUMATH
reOMEeTPUYECKUI U (PU3NYECKUN CMBICI UHTErpalia.

Haxonuthk nepBooOpa3Hbie 3J1IeMEHTAPHBIX (PYHKIUI; BBIYUCISATH MHTErPAJl 110
dbopmyrne Herorona—JleiOnura.

Pemars npuknagHeie 3a1a4, B TOM YUCIIE COUMAIBHO-D)KOHOMUYECKOTO U
(¢u3nyecKoro xapakrepa, CpeCcTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

KoauuyecTBO 4acoB

DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM
n/n | nporpaMmer Be Konrpoasbnsie | IlpakTHyeckue (ungppossie) DyHKUHOHAIBHAS
ero
paGoThi paGoThI oOpa3oBaTe/ibHbIE IPaMOTHOCTD
pecypcsl
1 MHo%xecTBa paliMOHAIIBHBIX U https://fg.resh.edu.ru/
JEHUCTBUTEIbHBIX YHCET.
PaumonansHbie ypaBHEHHS U 14 1
HEpPaBEHCTBA
2 CremneHb ¢ LEeTBIM IMOKa3aTeaeM 3 https://fg.resh.edu.ru/
3 Apudmernueckuit KopeHb N—0if https://fg.resh.edu.ru/
creneHu. UppaunoHanbHbie 18 1
YpaBHEHUS U HEPABEHCTBA
CreneHs ¢ pallMOHAIbHBIM
nokasaresneM. [TokasarenbHas
4 12 1 https://fg.resh.edu.ru/
¢byukus. [lokasaTenbHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIuS.
5 Jlorapudmuueckue ypaBHEHUS U 13 1 https://fg.resh.edu.ru/
HEpaBEHCTBA
6 WHTerpan u ero npuMeHeHus 9 https://fg.resh.edu.ru/
Cucrembl ypaBHEHU I 12 1 https://fg.resh.edu.ru/
8 HarypanbHble U 11ebIe Ynciia 6 https://fg.resh.edu.ru/
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[ToBTOpenue, 0600IICHNE,
cUCTEMaTH3alus 3HaHUI

15

https://fg.resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://fg.resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBo yacoB Jata DJIeKTPOHHbIE
(]
J:;H Tema ypoka Beero KonTpoJabHbie IlpakTuyeckue | H3YYeHH :)lg[()l;l;z?;fenbnm
padoThI padoThI b e pecypeni
1 MHo3xecTBO, ONepaluy HaJl MHOXKECTBAMHU. 1
Huarpammsl Ditiepa—Benna
Panmonaneueie yncna. OOBIKHOBEHHBIC U
2 JECATUYHBIC TPOOH, TPOLICHTHI, 1
OeCKOHEUHBIE TIEPUOAMUECKUE TPpOOH
Apudmerndeckre oneparum ¢
3 palvoHaIbHBIMH YHUCIIAMHU, 1
npeoOpa3oBaHus YUCIOBBIX BRIPAKEHUN
[Tpumenenue apobeli u MPOIEHTOB AJIs
4 pelIeHUs TPUKJIAAHBIX 3a]a4 U3 1
pa3IMYHBIX OTpaciel 3HaHUW U peaibHON
KU3HU
[Ipumenenue qpoOeit U IPOIEHTOB TSt
5 pelIeHUs TPUKIAAHBIX 3a]a4 U3 1
pa3IMYHBIX OTpaciel 3HaHUI U peaibHON
KU3HU
5 JlewicTBuTenpHbIe Yncia. PanimoHaabHbBIC U 1
MppALMOHATILHBIE YHCIIa
7 ApudmeTndeckue oneparuu C 1

,I[CﬁCTBHTGJ'IBHBIMI/I qucjI1aMu




[TpubmmkEHHBIE BHIYUCIICHUS, TPaBUIa

8 OKpYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BRIYUCIICHUN

9 ToxaecTBa U TOKJIECTBEHHbBIE
npeoOpa3oBaHUs

10 YpaBHeHUE, KOPEHb YPaBHEHUS

11 HepaBeHctBo, pelieHre HepaBeHCTBA

12 Meron uHTEpBAIOB

13 Pemenue nensix u IpoOHO-pAIMOHATBHBIX
YpaBHEHUU U HEPABEHCTB
KonTtponpsHast pabora no Teme

14 "MHoOKecTBa pallMOHAIbHBIX U
JIENCTBUTENBHBIX uKcel. PalinoHansHbIe
ypaBHEHUS U HEPABEHCTB"

CrerneHs ¢ 1IeTbIM TOKa3aTENIEM.

15 CranpaprtHas ¢popMma 3anucu
JEMCTBUTENILHOTO YUCIIa
Hcnonp3oBanue moaxoasieil Gopmsl

16 3aMucH JEHCTBUTEIBHBIX YUCEN TSI
pelieHus MPakTUIECKUX 3a/1a4 1
MIPEICTABJICHUS TAaHHBIX
CrenenHast GyHKIMS ¢ HATYPaJIbHBIM U

17 [EJILIM IToKa3aTesieM. E€ cBolicTBa n
rpadux

18 ApudmeTnueckuii KOpeHb HaTypalbHON
CTETeHH

19 Apudmerndeckuii KOpeHb HATypaTbHON

CTCIICHU




CgoiicTBa apu(PMETHUECKOTO KOPHS

20 HaTypaJIbHOM CTENECHU

51 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

2> CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJIbHOM CTENECHU

’3 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMU
N—oil cTeneHun

" JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—Oi1 CTENIeHU

55 I[eﬁfTBHH C apU(PMETUYECKUMU KOPHAMHU
N—Oli CTETIEHH

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—Oii CTENeHU

57 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—Oii CTENeHU

)8 Pemenue nppannoHalbHBIX ypaBHEHUN U
HEPABEHCTB

29 Pemrenne nppaniuoOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

30 Pemenne nppanroHalbHBIX ypaBHEHUHN U
HEPABEHCTB

31 Pemienne nppalimoOHAIbHBIX YPaBHEHUU U
HEPABEHCTB

3 Pemenne nppanroHalbHBIX ypaBHEHUHN U
HEPABCHCTB

33 CgoiicTBa 1 rpadK KOPHS N-Oi CTETICHH

34 CoiicTBa u rpaduk KOpHS N-0if CTETIEHU




KonrtposnbHas pabora no reme
"ApudmeTrnueckuii KOpeHb N—Oi CTETIeHH.

35 1
HppanuoHanpHble ypaBHEHUS U
HepaBeHcTBa"

36 CreneHb ¢ pallMOHAIBLHBIM [10Ka3aTeNIeM

37 CBolicTBa cTENeHN

38 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
COJIEpKalINX PALIMOHAJIBHBIE CTENIEHU

39 [TpeoOpa3oBaHue BbIpAXKEHUH, 1
COJIEprKalINX PALlMOHAIBHBIE CTEIEHU

20 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
COJZIEpKalINX PALIMOHAJIBHBIE CTENIEHU

41 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1

42 [Toxa3arenbHbIEC ypaBHEHMS U HEPABEHCTBA 1

43 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1

44 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1

45 [Toxa3arenbHblEe ypaBHEHMS U HEPABEHCTBA 1

46 [TokazarenbHas pyHKIMS, €€ CBONCTBA U 1
rpadux
KonTtponbHas padora no reme "Crenens ¢

47 paloOHaIbHBIM [IOKA3aTENEM. 1
[ToxazarenbHast pyHkuus. [lokasaTenbHble
yYpaBHEHUS U HEpPaBEHCTBA"

48 Jlorapudm uncna

49 JlecaTuuHbIe U HaTypalibHbIE JIOTapU(MBI

50 [IpeoOpazoBanue BBIpAXKEHUH, 1

coJiepKaluX Jorapu(mol




[IpeoOpa3zoBanue BhIpaKEHUH,

> coJiepKalX Jorapu(mbl

5 [IpeoOpa3zoBanue BhIpaKEHUH,
coJiepKalux Jorapu(mol

53 [Ipeobpa3oBanue BbIpakeHUH,
coJiepKalKX Jorapu(mbl

54 Jlorapugmuueckue ypaBHEHHs U
HEPaBEHCTBA

55 Jlorapugmuueckue ypaBHEHHS U
HEPaBEHCTBA
Jlorapugmuueckue ypaBHEHHs U

> HEPaBEHCTBA
Jlorapudmuueckue ypaBHEHUS U

> HEPABEHCTBA

cs Jlorapudmuueckas ¢pyHkus, €€ CBOWCTBa
u rpaduk
Jlorapugmuueckas GyHKIM, €€ CBOWCTBA

> u rpaduk
KonrponbHas pabora no reme

60 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmuueckue ypaBHEHUS U
HEPABEHCTBA.

61 [TepBooOpa3nas. Tabmuia nepBooOpa3HBIX

62 [TepBooOpaznas. Tabnuia mepBOOOpa3HBIX
WnTerpan, reomerpuueckuii 1 pu3nyecKuii

03 CMBICJI HHTETpaa

64 WHuTerpan, reoMeTpudeckuii 1 Pu3nIeCcKuii

CMBICJI HHTEIpaJia




HHTerpai, reoMeTpudecKkuii U pu3nIeCcKuii

* CMBICJI HHTErpaia

66 Beruuciienue nunterpaia no ¢popmyie
Herorona—IJleiiOanna

7 Brrancnenue unrerpana mno gpopmymne
Herorona—JleiiOuuia

68 Brruncnenue nnterpana o ¢popmyse
Herorona—JleliOuuia

€9 Brruucnenue unTerpana mo gpopmye
Herorona—IJleiiOanma

70 CucreMbl TMHEWHBIX ypaBHEHUN

71 CucreMbl TMHEMHBIX YpaBHEHUN

. Pemenue npuknaaHbIxX 3a1a4 ¢ IOMOILBIO
CHUCTEMBI JINHEVHBIX YPaBHEHUN

73 Pemenue npukiaaHbIX 3aa4 ¢ IOMOILBIO
CHUCTEMBI JINHEVHBIX YPaBHEHUN
CucreMbl U COBOKYNHOCTH LIEJIBIX,

24 pPalMOHANIBHBIX, HppalMOHANbHbIX,
MOKa3aTeNbHBIX, JJIOrapU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYNHOCTH LIEJBIX,

75 palMOHATIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JOrapu(pMHUUECKUX
YPaBHEHU U HEPABEHCTB
CucreMbl U COBOKYIHOCTH LIEJIBIX,

26 PalMOHANIBHBIX, MpPpalMOHAIbHBIX,

MOKA3aTeNbHBIX, JIOTAPUPMUIECKUX
YPaBHEHUI U HEPABEHCTB




Cucremsl u COBOKYIIHOCTH LE€JIbIX,
paluoOHaJIbHBIX, HppalHuOHAJIbHbBIX,

77 NOKa3aTeIbHbIX, JOTapu(PMUUECKUX
YpPaBHEHUI U HEPABEHCTB

; Hcnonb3oBanue rpadukoB GyHKUMN A7

8 pelIeHNs ypaBHEHUN U CUCTEM

29 Hcnonp3oBanue rpadukoB GyHKIMN 1715
pelIeHNs ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEILICHUIO0 MAaTEMATUYECKUX

80 3a/1a4 U 3a/1a4 U3 pazIM4HbIX 00acTei
HayKH U pEaJIbHOM JKU3HU

81 KonTponbHas pabora o teme "UHTerpan
U ero npuMmeHeHus. Crucremsl ypaBHeHUR"

5 HatypasibHble 1 1eNIbIe UnCIIa B 3aa4ax U3

8 pEATbHOM KU3HU
HatypaJsibHble 1 1eNIbIE UnCIIa B 33a4ax U3

83 peanbHOMN )KU3HU

84 HarypanbHble 1 1ienple yncia B 3ajja4ax u3
pEaTbHOM KU3HU

85 [Tpu3Haky AETUMOCTH LENbIX YUCEI

86 [Ipu3Haku JeIMMOCTH LENBIX YUCET

87 [Tpu3Haky AETUMOCTH LENbIX YUCEI

g8 [ToBTOpenue, 060061ICHNE,
cucTeMaTn3alnus 3HaHUW. Y paBHEHUS

29 [ToBTOpenue, 06001ICHNE,

CUCTEMaTU3alus 3HAaHUN. Y paBHEHUS




[ToBTOpEeHmE, 0600IICHUE,

20 cHUCTeMaTU3alus 3HaHU. Y paBHEHUS
1 [ToBTOpEHME, 0600IICHUE,

2 CUCTEMaTU3alus 3HaHUN. Y paBHEHUS

92 [ToBTOpeHnue, 06001ICHNE,
cucreMaTtu3alus 3Hanuid. HepaBeHcTna

93 [ToBTOpEHHE, 0000IICHHE,
cucreMaru3anus 3Hanuii. HepaBeHcTa

94 [ToBTOpenue, 06001ICHNE,
cucreMarnsanus 3HaHui. HepaBeHncTa

95 [ToBTOpEHME, 0000IICHNE,
cucreMaru3anus 3Hanuii. HepaBeHncTa
[ToBTOpenue, o6odIIEHNE,

96 cucTeMaTu3anus 3HaHui. CHCTEMBI
ypaBHEHUNU
[ToBTOpenue, o6odIIEHNE,

97 cucteMaTu3auus 3HaHui. CHCTEMBbI
ypaBHEHUU

08 [ToBTOpenue, 06001IICHNE,
cucremaTusauus 3HaHu. QyHKIuu

99 [ToBTOpeHnue, 06001ICHNE,
cucreMarn3anus 3HaHu. OyHKIUN

100 Hroroas KOHTpOsIbHAsA paboTa

101 HroroBast kKoHTpOIbHAS paboTa
O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a

102 Kypc aJireOphl ¥ Haual MaTeMaTHIECKOTO

agaymmsa 10-11 kmaccoB




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOJNUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://fg.resh.edu.ru/

https://myschool.edu.ru/

https://educont.ru/
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