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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hadaja MaTeMaTUYECKOTO
aHanu3a» 6a30Boro ypoBHs s oOydatomuxcs 10 —11 kimaccoB pazpaboTaHa Ha OCHOBE
denepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENBHOTO CTaHAapTa CPEAHETO OOIIero
oOpa3oBaHHs, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEIBABISIEMBIX K
MaTeMaTH4ecKoMy 00pa30BaHUIO, U TPAAUIUI poccuiickoro oOpa3oBanus. Peanuzanus
IporpaMMbl 00ecrieunBaeT OBJIAJCHUE KITIOUEBBIMUA KOMIIETEHIIMSMU, COCTABISIONIMMU
OCHOBY JUIi CaMOpa3BUTHA U  HENPEPLIBHOTO  00pa3oBaHUs, LEIOCTHOCTH
OOUIEKYJITYpHOTO,  JIMYHOCTHOTO ¥  TIO3HABATENbHOTO  PAa3BUTUS  JHMYHOCTU
00yJaroIMXcs.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MaTEMaTUYECKOTO aHaIM3a» SBIACTCS OJHUM U3
HanOoJiee 3HAYMMBIX B ITPOTpaMMe CTAPIICH IITKOJIBI, TOCKOIBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAIBHYIO 0a3zy I WM3Y4YEHHUS BCEX €CTECTBEHHO-HAYUYHBIX
KypcOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTUHYECKOE U aOCTPAKTHOE MHBIIIJICHUE
y4YalllMXxcsi Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHHUS KypcoB HWH(MOPMATHKH,
OOIIIECTBO3HAHMSI, HCTOPHUM, CJOBECHOCTH. B pamkax maHHOro Kypca ydamiuecs
OBJIAJICBAIOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOMN HaYKH, KOTOpas GOpMYyIHPYET CBOU
TOCTIKCHUS B MAaTEMaTHIECKOUN (opMme.

Kypc anreOpsl u Hayan MaTeMaTHYECKOTO aHallU3a 3aKjajJblIBA€T OCHOBY IS
YCHEIIHOTO OBJAJACHUS 3aKOHAMU (DU3UKU, XUMHUH, OMOJIOTHH, MOHUMAHUS OCHOBHBIX
TEHJCHIIUHA SKOHOMHUKH M OOIIECTBEHHOW J>XWU3HM, ITO3BOJISET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX MU(PPOBHIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HMCIOIB30BATh UX
B TIOBCCIHEBHOW KHM3HU. B TOXe Bpems OBIaJeHHE aOCTPAKTHBIMH M JIOTHYECCKH
CTPOTUMHU  MATEMAaTUYECKUMHM KOHCTPYKIUSAMH  pa3BUBA€T yMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTHHHOCTD YTBEPIKICHHUSI, UCTIOIH30BATh 0000IIEHUE
M KOHKpETH3alWio, aOCTparupoBaHWE U AaHAJIOTHIO, (OPMHUPYET KpEeaTHUBHOE U
KPUTHYECKOE MBITIUICHHE. B X0/1¢ M3y4eHust anreOpsl 1 Hadajl MaTeMaTHYEeCKOTO aHATM3a
B CTapIleil NIKOJIE yYallrecs MOJIy4arOT HOBBIM OMBIT PEIICHHS TPUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO TOCTPOCHMSI MaTEMaTUYECKUX MOJIEeH peabHbIX CUTyalluil u
UHTEPIPETALUU TIONYUYCHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpPaMU MATEMATUYECKUX
3aKOHOMEPHOCTEH B MPUPOIC, HAYKE M B UCKYCCTBE, C BELIAIOIITUMUCS MATEMAaTHICCKUMHU
OTKPBITUSMH U UX aBTOPAMH.

Kypc o0namaer 3HAUYMTENbHBIM BOCHUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBII
peanu3yeTcss Kak dYepe3 YydeOHBIM MaTepual, CIOCOOCTBYIOMUN (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PCHMS, TaK U Uepe3 criennuPuKy yaeOHOH IesaTeIbHOCTH, TPeOyIoei
CaMOCTOSTEIIbHOCTH, aKKYpPaTHOCTH, IPOJODKHTEIHON KOHIIGHTPAIlMd BHUMAHHS M
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN Pe3yJIbTar.



B ocHoBe Meroauku 00yueHus aireOpe ¥ HadalaM MaTEMaTHYECKOro aHallu3a
JICKUT ACSITEIbHOCTHBIN NPUHIUI 00YYCHHUS.

CrpykTypa Kypca «Anredbpa M Hayala MaTeMaTHYECKOTO aHalu3a» BKIIOYAET
CIEAYIOUIME COJEPKATEIbHO-METOAUYECKHE JIMHUM: «YUucna ©  BBIYUCICHUS,
«Dynkuuu u rpaduxkuy, «YpaBHEHUS U HepaBeHCTBa», «Hawama maremaTuueckoro
aHanu3a», «MHOXecTBa M JOrMKa». Bce OCHOBHBIE COAEpIKATEIBHO-METOIUYECKUE
JMHUY U3YYaroTCd Ha MPOTSHKEHUU ABYX JIET OOyUYEHHs B CTApIIEH IIKOJIE, ECTECTBEHHO
JOTOJHSAS IPYT APYTa U MOCTENEHHO HACKIIAsICh HOBBIMU TEMaMU U pa3zesiaMu. JlaHHbII
Kypc SBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEIuHSET B cebe conaepx aHue
HECKOJIbKUX MaTEeMaTUYECKUX TUCHUIUIMH: anredpa, TPUTOHOMETPUS, MaTeMaTHUYEeCKUI
aHaiu3, Teopusi MHOKeCTB U Jp. [lo Mepe Toro kak ydvaiuecs: oBiafeBaioT Bcé Oonee
IUPOKUM MaTeMaTHMYECKUM amnmapaTtoM, y HHUX TOCJIEI0BAaTEIbHO (OpPMUPYETCS H
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb PEATbHOW CHUTYallWH,
NPUMEHSTh 3HAHMS, TOJYyYEHHbIE B Kypce «Ajredpa M Hayalla MaTeMaTH4eCKOTro
aHaJIN3a», U1 PEUICHHUs CAMOCTOSITENIbHO C(OPMYJINPOBAHHON MaTeMaTHUECKOH 3a/1a4H,
a 3aTe€M MHTEPIPETUPOBATH MOJYUCHHBINA PE3YNIbTAT.

ConepxarenpHO-MeTOMYECKasd JUHUSA «Yucaa W BBIUKCICHUS» 3aBEpLIACT
(opMupOBaHHE HaBBIKOB HCIOJB30BAaHUS JACHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO
Ha4YaTo B OCHOBHOM mikose. B crapmeld mkoje oco0oe BHHUMaHUE YIENSeTCs
(OpMHpPOBAaHUIO TMPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s
UCIIOJIb30BAaHUE PA3UMYHBIX (OpM 3amucH  JACHCTBUTENBHOTO YHCIA, YMEHUE
palMOHAIBHO BBINOJIHATH JIEUCTBUS C HUMH, JI€JaTh NPUKUIKY, OLICHUBATh PE3yJIbTar.
OOyuaromyecss TOMYyYalOT HABBIKU NPUOMMKEHHBIX  BBIYMCICHUM, BBITOJTHEHUS
JEUCTBUNA C YHCJIaMH, 3allMCaHHBIMA B CTaHIAPTHOW (opme, HCMOIb30BAHUS
MaTeMaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAXKECHUI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCETO 00yUYEeHUs
B CTapILEH IIKOJIE, IOCKOJIBKY B KKJIOM pa3Jielie MpOrpaMMbl IIPEyCMOTPEHO PELIEHUE
COOTBETCTBYIOIIKX 3a7a4. O0yuarolrecs OBJIaJeBatoT Pa3IMYHbIMU METOIAMHU PEIICHHUS
IENbIX, PAlMOHAIBHBIX, HPPAIMOHAIBHBIX, TMOKA3aTENbHBIX, JOTapU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHUW, HEPABEHCTB M UX cucteM. [loigydeHHble ymeHus
UCIIONB3YIOTCA TPU HCCAEAOBAaHMM (PYHKIMH C MOMOUIbIO NPOW3BOJHOM, pPELICHUU
NPUKJIAJAHBIX 3374 U 3a/1ad Ha HaXO0XJACHHE HAHOOJBIINX U HAUMEHBIIUX 3HAYCHHM
dbynkuuu. JlaHHas comep:kaTeNbHas JUHUS BKIIOYAET B ce0si Takxke (hopMupoBaHHE
YMEHUI BBIOJHATH pacu€Thl Mo GopMysiaMm, MpeoOpa3oBaHUs LEIbIX, PALIMOHAIBHBIX,
UPpPALMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBbIPAKECHUH,
colepkalMx cTeneHdu u JjorapudMmbl. braromaps wu3ydeHUI0 anreOpandyeckoro
MaTepuaga MPOUCXOAUT JalIbHEHIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOIrO
MBIIUICHUS YYaIlmxcs, GOPMUPYIOTCS HABBIKU JIEYKTUBHBIX PACCYKICHUM, paOOTHI C
CUMBOJIBHBIMH (pOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BUJE
paBeHCTB W HepaBeHCTB. AureOpa mnpeqnaraer 3(pQeKTUBHbIE HHCTPYMEHTHI s



peLIEeHNs TPAKTUUECKUX U €ECTECTBEHHO-HAYUYHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxxarenpHo-MeToqu4eckass JuHUS «DyHKMM ©  Tpadukm»  TECHO
NEPEIIETaeTCd ¢ APYTMMH JMHUAMHU Kypca, IOCKOJIBKY B KaKOM-TO CMBICIIE 3aa€T
NOCJIEN0BATENBHOCTh M3YyYEHHUS Marepuaia. M3ydyeHune CTEeneHHOHM, IMOKa3aTelIbHOW,
Jorapu(MHUUECKOl W TPUTOHOMETPHUYECKHX (YHKIMA, HMX CBOWCTB M TpaduUKOB,
WCIIONTb30BaHNe (YHKIMHA JUIsl pelieHUs 3amad W3 JAPYTUX YYeOHBIX TPEIMETOB U
pEAIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIIM30M, TaK U C PELUICHUEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yienseTcss (GOopMUpOBaAHHUIO
yMEHUSI BbIpaXkaTh GoOpMyjaMu 3aBUCHUMOCTH MEXKAY Ppa3IUYHbIMU BEJIMYMHAMU,
HCCIIEOBAaTh TOJy4YeHHbIE (QYHKIWH, CTPOUTh WX Tpaduku. Marepuan dSTOi
COAEPKATEIbHON JMHHUM HAICJIEeH HA PAa3BUTUE YMEHHU W HABBIKOB, IMO3BOJISIOLINX
BBIPAKATh 3aBUCUMOCTH MEX]y BEJIMUYMHAMHU B Pa3IU4YHONA (opMe: aHAIUTUYECKOM,
rpaduueckoil u cioBecHOU. Ero n3yuenue crnocoOCTByeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJIEHHUS, CIOCOOHOCTH K 000OIIEHNIO U KOHKPETH3AIIMHU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpbHass nuHus «Havama wMaremMatndeckoro aHanusa» MO3BOJISIET
CYHIECTBEHHO PAaCIIMPUTh KPYr KAaK MAaTeMaTHUYE€CKHX, TaK WU MPUKIATHBIX 3a7ad,
JIOCTYIIHBIX OOYYaloIUMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTH HCCIEAOBaTh M
CTpOUTh Ipapuku (QPYHKIUHN, ONPENeIsITh UX HAHOONbIINE U HAUMEHBIIUE 3HAYCHUS,
BBIYUCIIATh IUIOMAAU (QUryp U oOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHasi cojlepKarenbHas JIMHUA ~OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOCHUSI MATEMATUYECKUX MOJEJIEN PEAIbHBIX CUTYalllil, HAX0KICHUS HAUITYYIIIETO
pelieHusT B INPUKIAAHBIX, B TOM YHUCJIE COLUUAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHalu3a CIOCOOCTBYET PAa3BUTHUIO
a0CTpakTHOr0, (POPMAIBHO-JIOTHUYECKOTO U KPEATUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO
YMEHUI pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMATUKHN B HAYKE, TEXHUKE U UICKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOIIUXCS PE3ysibTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS
MAaT€MaTHKH KaK HayKH, U UX aBTOpPaX.

ConepxarenpbHo-MeToANYECKasT JMHUS «MHOXeCTBA M JIOTUKa» B OCHOBHOM
MOCBSILECHA 3JIEMEHTAM TEOPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE MIPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWUKW W TpeararoT Hauboliee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIONIMNA BCE pa3/ielibl MAaTEMAaTUKU U €€ MPUITIOKECHUMH,
OHU CBS3BIBAIOT pPa3HbIE MAaTEMaTHUYECKUE IUCLUIUIMHBI B eauHOoe Lenoe. lloatomy
BAXHO JaTh BO3MOKHOCTh IIKOJBHUKY MOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEMaTUKHU U UCTIOJIb30BaTh €r0 ISl BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa v Hayajda MaTeMaTHYECKOrO aHaJW3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MATEMATUIECKOTO MOJICTTUPOBAHMS, KOTOPHIE TIPU3BAHBI CPOPMUPOBATH HABBIKU
MIOCTPOCHUSI MOJICIIEN PEATIbHBIX CUTyallMid, UCCICIOBAHUS 3TUX MOJEJIEH C MTOMOIIBIO
ammapara anreOpbl MU MaTEeMaTUYeCKOrO aHaliiu3a W HHTEPIpEeTalud TMOJyYEHHBIX
pe3ynbTatoB. Takue 3a1aHus BIUIETEHBI B KAKIBIN U3 Pa3feiaoB IMIPOrpaMMBbl, IOCKOIBKY



BEChb MaTepuall Kypca IIHPOKO UCIOJB3YEeTCs JUIsl PEIIEeHUs NPUKIaAHbIX 3a1ad. [lpu
PEIICHNN pealIbHbIX MPAKTUYECKUX 3a/]ay ydalluecs pa3BUBAIOT HAOIIONATEIbHOCTD,
yMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIB30BATh AHAJIOTHIO,
000011aTh U KOHKPETU3UPOBATH IIpodsIeMy. JlesTenbHOCTh 0 (POPMUPOBAHHUIO HABBIKOB
pelIeHUs] NPUKIATHBIX 33/7a4 OpPraHMU3YyeTCs B MPOILIECCE M3YUYEHMsI BCEX TEM Kypca
«Auredpa 1 HayaJla MaTeMaTHYECKOTO aHATIU3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 1utaHe Ha W3ydeHHE Kypca aareOphbl M Ha4all MAaTeMAaTHYECKOTO aHaIn3a Ha
0a30BOM ypOBHE OTBOAUTCA 2 4aca B Hejneno B 10 kimacce u 3 yaca B Henmeno B 11
KJ1acce, BCEero 3a JiBa rojia ooyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue apodu. ApudMerhyeckue  omnepauud ¢
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre omnepalndd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOI'O apr'yMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKU U peanbHOU KU3HMU.

DOyHkuuu U rpadpuku

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 reOMETpHUECcKas Mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOKECTBEHHOIO armapara i ONUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u ueneie ynucina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/lay 1 3a7]a4 U3 pa3InyHbIX 00J1aCTEel HAYKU U PEAIbHON KU3HU.

DyHKIUHN U TPAPUKH

Oynukius. [Tepuoanueckue pynakimu. [IpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HawmbGosblnee u HauMmeHblllee 3HaUY€HUE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO YI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKJICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TETbHOCTHIO.

TpyzoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4y MaTeMaTUYeCKON HAIpPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTAIlMEl Ha NMPUMEHEHHE MATEMATHUYECKUX 3HAHWMN /IS pelIeHUs 3ajlady B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  HNpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCIICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJSITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONEHUSX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUMA (MIPSMBIC U OT TPOTHUBHOTO), BEICTPAWBaTh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS 1 BBIBOJIBL;

BBIOMpATh Croco0 perieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelICHUs, BBIOMpaTh Hauboiee MOAXOASIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Ne(UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auH;

BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanonuvie KoMMynukamuenwvle Oelicmeus, — o0becneuusarom

CPOPMUPOBAHHOCIL COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA ITIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAasiora, OOHapyXUBaTh Pa3U4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme popMyTUpOBaTH pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BBICTYIUICHHUS
C YU€TOM 3aja4 PE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MMOHMUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU pelieHuH Y4YeOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenensTh BHIbI paboT, JAOrOBapWBaThCSA, OOCYKIATh TMPOIECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMHA MPOAYKT TIO KPHUTEPHUSM,
chOpMyYTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM MH(MOpPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yibTara
peleHns MaTeMaTUIEeCKOM 3a1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYThH IPH PEIIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISABICHHBIX TPYAHOCTEN;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero obmiero oOpa3oBaHHS JOHKHO 00€CIeYMBaATh JOCTHIKCHHE
CIICTYIOIINX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeTaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHHS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIU (PyHKLUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky GyHKIUHN U1 pelieHns ypaBHEHHA.

CrtpouTs U 4uTaTh rpa@UKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATENLHOCTEN U MPOTPECCUM ISl PEIICHUS
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapat AJisl ONMCAaHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX IIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpeAETCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuci1a 1 BBIYUCTIEHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJ0€ YHCIO; HCHOJIb30BATh
MPU3HAKH JIEIUMOCTH IIEJIbIX YUCEN, Pa3JIOKEHUE YMCIIA HAa MPOCThIE MHOKUTEU
JUISL pENIeHUS 3a/1a4.

OrniepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKa3aTeJIeM.

OnepupoBaTh MOHATUIAMU: Jorapu(dm uuciia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHus U HEPABEHCTBA



[IpumensaTy cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHUCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHA OJKCTpeMyMmMa (QYHKUMH, HaubOojbllee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKINHU, 3aJaHHOU TpauKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOM, JIOrapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUIUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKU TUHEWHBIX YPaBHEHUH U
WCIIOJIB30BaTh UX JUUIA PELIECHUs] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

OmneprpoBaTh MOHATUSMU: HENpPEpbIBHAS (PYHKIMS; TPOU3BOJHAS (HYyHKIUY;
MCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxonuTh npon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OmnepupoBaTh TMOHATHSAMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.



HaxonuTs nepBooOpa3HbIe 2IEMEHTAPHBIX (PYHKIINHN; BEIYUCIISATH HHTETPAT 110
dopmyne Hetorona—JleitOnuma.

Pemrate mpukiagHbIC 33124, B TOM YHUCIE COLMATBHO-YKOHOMUYECKOTO U
(u3MUECKOro XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoanvecTBo yacos DJIeKTPOHHbIE OcHoBHbIE BHBI 1€ITEJILHOCTH JesiTeIbHOCTD YUUTEJISI C Y4eTOM
Ne Haumenopanne Kourpo | Ipakru | (undpoBeie) o0yuyaroLuxcs IPOrpaMMbl BOCHIUTAHUS LHIKOJIbI
n/n PA3ACI0B H TEM Beer JbHBIE yeckue | 00pa3oBaTe/ibHbIE
NPOrpaMMbl 0
pa6oThl | padoThl | PECYpPChI
Hcnoab3oBaTh TEOPETUKO- -YCTaHOBJICHHE JOBEPUTEIbHBIX
MHOYKECTBEHHBIH anmapar AJsl ONUCAaHUS | OTHOIICHUI MEXTy
XOJIa PELICHUS] MaTeMaTUYECKUX 33/1a4, @ | TeJarOTHIECKUM PaOOTHUKOM H
TaKX€ PEATBHBIX MIPOLIECCOB U SIBJICHUH, 00yYaronmMmMucs,
MIPH PELICHUH 3a7a4 U3 JPYTruX y4eOHBIX | CIIOCOOCTBYIOIIMX TO3UTHBHOMY
MIPEeIMETOB. BOCIIPHUATHIO 00YYaIOIIUMUCS
OnepupoBaTh NOHATUIMH: TpeOoBaHMIA U IPOCHO
panMoOHAaIbHOE YHCIIO, JEHCTBUTEIBHOE [Iearorn4eckoro padoTHHKA,
POII 10 YHCII0, OOBIKHOBEHHAS IPOObD, NPUBJICYCHUIO NX BHUMAHUSA K
https:/ /resﬁzgz.ru oy | AecATHIHAS IIpo0Ob, TTPOIEHTHI. o0cykIaeMoi Ha ypoKe
biect/51/10/ Boinoanares apudmMeTnyeckue onepanun | MHGOpMaMK, aKTUBU3ALUN
MHoxecTBa _J—MBH_[ 10 xtace C pallMOHAJIbHBIMH U JIEHCTBUTEIBHBIMU MI03HABATEIBHOM JIESITEIbHOCTH;
palMOHATBHBIX H https://uchebnik.mos, | TC7MI; NpUOIIKEHHBIC BEIYMCIICHNS, - moOy»KieHre 00yUaroIuXCs
JeCTBUTEIBHBIX - ___ | “CHoJB3ys IpaBUiia OKPYTJICHUS. co0JroaTh Ha ypoKe
ru/catalogue?aliases=
1 qucell. 14 1 lesson template vide JlesaTh MPUKUAKY M OLEHKY pe3yJibTaTa | OOLICTIPUHATHIC HOPMbI TIOBEACHHMS,
PanmonanbsHbie - . | BeramcieHuil. OnepupoBaTh IpaBujia OOIIEHUS CO
0_lesson,video&subj
YpaBHEHHS U ect program ids=31 | MOMSTHAMH: TOXIECTEO, ypaBHEHUE, CTapIIUMH (TIeJaroruuecKuMu
HEpaBEHCTBA 037337.32663023&¢ | CPABEHCTEO; LIENOE U palHoHaNbHOe paboTHUKaMM) ¥ CBEPCTHUKAMU
lass level ids=1110 | YPABHEHHE, HEPABEHCTEO. BoinosHsaTh (0Oy4aroMMuCs ), TPUHIIUATIBL
' npeodpa3oBaHus IEJbIX U y4e0HON AUCUUTUIAHBL U
PalMOHATILHBIX BBIPAKEHUH. CaMOOpTaHU3allly;
PemaTh OCHOBHBIE THITBI TIEIIBIX - IpUBJICUCHHE BHUMAHHUSI
HppaIMOHATBHBIX YPABHEHUH U 00yYaroImuxcs K IEHHOCTHOMY
HEPaBEHCTB. aCIIeKTy
I[IpumMeHsTH paOHATBHBIE YPABHEHUS M | U3y4aeMbIX Ha YPOKaXx SIBJICHUI,
HEpaBEHCTBA JIJIsl pEIICHUS opraHusarus ux padboTsl ¢
MaTeMaTHUYECKHX 3a/1a4 U 3a/1a4 U3 MOJTy4aeMOM Ha ypOKe COLUAIBHO
pa3nUYHbIX 00JacTell HAyKH U pealibHOW | 3HauMMol MH(popMaruen —
KHU3HU HWHULIMUPOBAHUE €€ O0CYKICHHUS,
Dynim POIII 10 knacc OnepupoBaTh NOHATUAMU: QYHKIUS, BBICKA3bIBAHUS 00Y4arOIUMHCS
2 rpaduKn 6 https://resh.edu.ru/su | cocoObI 3agaHus GYHKIMHN, B3aUMHO CBOETO MHEHHA IO €€ MOBOAY,
p ' bject/51/10/ oOpatHble QyHKIUH, 001aCTb BBIPAOOTKH CBOCTO K HEl
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CreneHs ¢ [EIBIM

MDSIII 10 kmace

OIPEACICHNA U MHOXKECTBO 3HAYCHUHN

moKa3arejieM https://uchebnik.mos. | dyakuuu, rpaduk GyHKIHH; 4ETHOCTD U
ru/catalogue?aliases= | Heu€THOCTH QYHKIMH, HYIH (YHKIIHH,
lesson_template,vide | mpoMekyTKH 3HAKOIIOCTOSHCTBA.
0_lesson,video&subj | BelmoJHATH Npeodpa3oBaHusl CTECHEH
ect_program_ids=31 | c nensmM nokazateneM. Mcmosb3oBath
937337,32663023&C | cranmapTHYIO (hopMy 3amucu
lass_level ids=11,10 | nelCTBUTEIBHOTO YUCIA.

®opMyJIMPOBATH U WIJIIOCTPUPOBATH
rpaduuecKu
CBOWCTBA CTETICHHON (DYHKITHHL.
Bripa:xkats ¢popMysiaMu 3aBUCUMOCTH
MEK/1y BEIIMYNHAMHU.
Hcnonb3oBaTh nH(pPOBBIE pecypebl st
MTOCTPOCHUS TPapUKOB PYHKINN 1
HW3y4YEHUS] UX CBOMCTB
®opMyJIMPOBATH, 3aNIMCHLIBATH B
cuMBoJInYecKoil popme u
WITIOCTPUPOBATH MPUMeEPAMU CBOICTBA
POUI 10 knace pHp puMep
_ KOpHs N-0¥ cTeneHd. BhIMoJIHATD
https://resh.edu.ru/su npeoOpa3oBaHus UPPALUOHATBEHBIX
bject/51/10/ D PPat
Apudmernueckuii MDOIII 10 knace P :
. _ . PemiaTh OCHOBHBIC THIIBI

KOpPEHb N—0i https://uchebnik.mos. .

-~ | HppaIMOHATbHBIX YPABHEHUH U

CTETICHH. ru/catalogue?aliases=

18 . HEPaBECHCTB.
UppanmonanbHbie lesson template,vide
. - | [IpuMeHsITH JJI pelieHus1 pa3JHuYHbIX
ypaBHEHHS U 0_lesson,video&subj
P 3aa4 UPpaIMOHATILHBIC YPABHCHUS U

HEepaBeHCTBA ect_program_ids=31 HeDABCHCTEA
D37331,32663023&¢ CTp OUTH ‘lP;TaTb rpaduk KOpHs N-0i
lass_level_ids=11,10 P ’ p p

CTEICHHU.

Hcnosnb30BaTh HH(POBBIE pecypebl st

MOCTPOeHHUs rpadUKOB QyHKIUH U

M3y4YCHUsI UX CBOMCTB

PBUI 10 kmacc OnepupoBaTh NOHATUSIMH: CHHYC,
PoDMYIILL https://resh.edu.ru/su | kocuHyc 1 TaHT€HC TIPOU3BOJIBHOTO YIJIa.
T HI; OZOMeT - bject/51/10/ Hcnosib30BaTh 3aMCh TIPOU3BOILHOTO
P PHH. 22 MDOIII 10 kace yriia uepe3 o0paTHbIe

Tpuronomerpude

CKH€ YpaBHEHHS

https://uchebnik.mos.

ru/catalogue?aliases=

lesson_template,vide

TPUTOHOMETpPUYECKUE (PyHKIIHU.
BbInogHsaTe npeodpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUH.

OTHOUICHUS;
- ACTIOJIb30BaHKE BOCITUTATEILHBIX
BO3MO>KHOCTEH COJIepKaHuUs
y4eOHOTro MpeaMeTa yepe3
JEMOHCTPALNIO 00yYaIOITIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO MTOBEICHHUS,
MIPOSIBIICHUSI YETIOBEKOTIOOHS U
II0OPOCEPICTHOCTH, Yepe3 o100p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUsI, 3aJ1a4 JUIsl PeIICHUS,
MPOOJIEMHBIX CUTYAIVH JIJIsI
00CYyKJIeHUS B KJIacCe;

- IpUMEHEHUE Ha YPOKE
WHTEPAaKTUBHEIX (hOpM pabOTHI C
00y4JarOLUMUCS
UHTEIJICKTYaJIbHBIX UIP,
CTHMYJTUPYFOIIUX
MO3HABATENILHYIO MOTHBAILIUIO
00y4arouMXxCsl; AUCKYCCHH,
KOTOPBIE JAI0T 00YYarOIUMCS
BO3MOYHOCTH MTPUOOPECTH OTBIT
BE€ACHHUSA KOHCTPYKTUBHOT'O
JTMAJIOTa; TPYIIIIOBOM PabOThI UK
paboThI B Mapax, KOTOPBIE yuaT
KOMaHHOH paboTe u
B3aUMOJICHCTBHIO C IPYTUMU
JeTbMU;

- BKJIIOYEHHUE B YPOK UTPOBBIX
poIIeTyp, KOTOPhIe TOMOTAl0T
MOIEPKATh MOTUBALUIO
00yYaromuxcs K MoJry4eHHIO
3HAaHUH,

HaJIa)KUBAHHIO ITIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOLICHHH B
KJ1acce, MOMOTal0T YCTaHOBJICHUIO
nmoOpokenaTeTbHON

aTMocQepsl BO BpeMs YpOKa;
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https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/10/
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0_lesson,video&subj
ect_program_ids=31
937337,32663023&¢C
lass level ids=11,10

PemaTrs OCHOBHEBIE THUIIBI
TPUTOHOMETPUIECKHUX YPaBHEHUN

PDOIII 10 xmacc
https://resh.edu.ru/su

OnepupoBath NOHATHSIMH:
MIOCJIEIOBATENIBHOCTD, apu(pMeTHIeCKas 1
reoMeTprUecKas IIPOTrPeCcCH;
OCCKOHEYHO yOBIBarOIIAs
reoMeTpryecKas porpeccusi, cymma
0OeCKOHEYHO yOBIBAOIIEH
reOMETPHUYECKON Mporpeccuu. 3agaBaTh
MOCTIEIOBATEILHOCTH Pa3IMIHBIMU

- opranu3aius medcrBa
MOTHBUPOBAHHBIX U
3PYAUPOBAHHBIX

oOyJaronmxcs HaJl uxX
HEYCIEBAOIUMHA
OTHOKJIACCHUKAMH,

JIAFOIIETO UM COIMATIbHO 3HAYMMBIH
OTIBIT COTPYIHUYECTBA U
B3aUMHOM ITOMOIITH;

- MHUIMUPOBAHUE U TIOJICPIKKA
HCCIIEI0OBATEIBCKON
JeSITEIIPHOCTH 00YYaIONINXCS B

5 IocnenoBatenbho | ¢ bject/51/10/ CIIOCOBAMI. paMKax peanu3alyuy MU
CTH 1 nporpeccHi MBI 10 kmace IpumeHsTH GOPMYJIY CIOKHBIX VHIMBUTYATBHBIX U IPYIOBBIX
https://uchebnik.mos. IPOLIEHTOB /LIS PeNIeHNs 33714 U3 HCCIIEIOBATENICKUX ITPOEKTOB, YTO
ru/catalogue?aliases= | peanbHoii mpakTHKH (¢ HCmONB30BaHMeM | AACT O0YHAIONIMMCS BO3MOKHOCTD
lesson_template,vide | kampkynsTopa). HPHOOPECTH HAaBBIKU
0_lesson,video&subj | Mcnoab3oBath cBoiicTBa CaMOCTOATEIIBHOTO PCLICHHS
ect_program_ids=31 | mocnemoBaTenbHOCTE} U TIporpeccuii TEOPETHYECKOiT MPOBIEMEI,
937337,32663023&C | nns pelieHus peanbHbIX 33124 TeHePUPOBAHHUS 1 OpOPMIICHHS
lass_level ids=11,10 | mpuknagnoro xapakrepa COOCTBEHHBIX UJIEH,
IIpUMeHsITH OCHOBHBIE HOHSATHUS Kypca YBAKUTCILHOTO OTHOTICHHA K
TyKHM HAEAM, OQOPMIICHHBIM B
I areOphl ¥ HAYaJl MaTEMaTHYeCKOTo .
OBTOPCHHC, .. | pabGorax Apyrux uccienosaTeneii
06oGmenze aHanu3a JUis peleHUs 3a/1au U3 PeabHoil 5 ’
b
6 CHCTEMATH3aIHA 3 JKU3HH M APYTHX [IKOJNBHBIX JAUCLHAILIHH | | obPie HYDIHHIHOTO .
" BBLICTYIUICHHS TIepe]l ayJUTOPHEH,
SHaHHH APTYMCHTHUPOBAHUA U
OTCTaMBaHHs CBOEH TOUKH 3PEHMS.
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME
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11 KIIACC

Haumenopanue | KoamdecTBo 4acoB JJIeKTPOHHBIE OcHOBHBbIE BH/IbI 1eAATEILHOCTH JlesiTeJIbHOCTh YYHTEJIS ¢
J]':;-)]'[ Pa3aesioB U TeM Bceer KOHTpO HpaKTH (Ilﬂ(l)pOBble) oﬁyqamumxm YueToM nmporpamMmabl
NMporpaMmMmabI 0 JIbHBIE yecKHue oﬁpasonaTeﬂbHue BOCIIUTAHHUSA IIKOJIBI
padoTsl | paboThl | PECYPCHI
®opMyIHPOBaTh, 3ANIMCHIBATH B -yCTAQHOBIICHHE JIOBEPUTEITHHBIX
cuMBoJIMYecKoii gopme 1 OTHOLIEHUH MEXIY
POUI 11 kmace WLIIOCTPUPOBATH MPUMepaMu MeIaroru4eckKuM paboOTHUKOM U
CremeHn ¢ h‘_[tps://resh.edu.ru/su CBOWCTBa CTeNeHH. 00yYaroIUMHUCH,
PALIHOHATBHBIM bject/51/11/ IpumeHsaTs cBoOiicTBa CTETICHH JUIs CMOCOOCTBYIOIIUX O3UTHBHOMY
OKA3ATEIEM. MBI 11 KIace MpeoOpa30BaHuUs BIPAKEHHI. BOCTIPHATHIO 00y4JaroIUMHCS
okasatebHas https:// uchebnlk.mos. @DopMyJIHPOBATH U HILTIOCTPUPOBATL | TPEOOBaHUHN U MPOCHO
1 PRS- 12 1 ru/cataloque?allasgs: rpa¢guuecKd CBOWCTBA MOKA3aTENLHOW | MENaroruueckoro paboOTHHKA,
’ lesson_template,vide | ¢pyHkiwm. NPUBJICYCHUIO NX BHUMAHUSA K
ITokxazarensHble - - N
S — 0 Iesson,VIde(_)&subl Pematb OCHOBHBIC THITHI § 00CyXI1aeMoil Ha ypoke
HCpABCHCTBA ect_program_ids=31 | moka3aTelbHBIX YPaBHEHUH U rH(MOpMAaINH, aKTHBH3AIHN
937337,32663023&C | HEpaBEHCTB. [I03HABATEJILHON AESTEILHOCTH;
lass_level ids=11,10 | Mcnmoab30BaTh HU(PPOBBIE pecypchbl - HOOYXXJIeHHE 00YYarOIIUXCSI
JUTSL IOCTpoeHUs rpaduKkoB QYHKIUHA U | COONIIOAATh Ha YpOKe
U3y4YEHUsI UX CBOMCTB OOIIETIPUHSATHIE HOPMBI
DopMyJIMPOBATH, 3aANIUCHIBATH B TOBE/ICHHSI, [IPABHIIA OOLICHNS
CHMBOJIHYECKOH hopMme U co
WITIOCTPHPOBATHL PUMEpPaMHu CTapIIMMH (TIeIarOrHYeCKHMHU
POUI 11 knacc cBoiicTBa Jorapugma. paboTHHKAMM) U CBEPCTHUKAMH
https://resh.edu.ru/su | BeImoaHATh npeoOpa3oBaHus (0Oy4aroMMMICs), IPHHLATIBL
bject/51/11/ BBIPAKEHHUIT, COZIEPKAIIMX Torapumpr, | YICOHOH TMCIMILTHHBI 1
Jlorapudpmuuecka M3BII 11 knace ®opMyIHpoOBaTh U HITIOCTPUpPOBaTh | CAMOODPIaHM3ALNM,
a1 QYHKIMS. https://uchebnik.mos. | rpajuueckn coiictBa - IPHBJICYCHUEC BHUMAaHHs
2 Jlorapudmudecku 12 ru/catalogue?aliases= | norapupmudeckot GpyHKIUH. 00YH9aIOIIMXCS K LICHHOCTHOMY
€ ypaBHEHHs U lesson_template,vide | PemaTb OCHOBHBIE THIIBI aCICKTy
HEPaBEHCTBA 0_lesson,video&subj | morapudMuuecKuX ypaBHEHHH U M3y4aeMbIX Ha yPOKaX sBJICHHH,

ect program ids=31
937337,32663023&¢
lass level ids=11,10

HEPaBEHCTB.
Hcnoan3oBaTh u(ppoBLIE pecypehbl
JUTSL IOCTpOeHUs! rpaduKoB QDYyHKIHN 1
W3yUYCHHS UX CBOUCTB.

3HAKOMHUTBHCS ¢ HCTOPUEH Pa3BUTHA
MaTEeMaTHKH

OpraHu3anus ux padboTHI C
MOJIy4aeMoi Ha ypoke
COIMAJILHO 3HAYNMO
nHpopMarueii —
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Tpuronomerpuue
ckue QyHKIMH U

POIII 11 xnacc
https://resh.edu.ru/su
bject/51/11/

MDOII 11 knacc
https://uchebnik.mos.

OmnepupoBaTh NOHATHEM
nepuoguyeckas QyHKIHS.

CTpoutb, aHAIN3HUPOBATD,
CpaBHHMBATH rpaduKu
TPUTOHOMETPUUECKUX (YHKIIUH.
DopMyJIHPOBATH U MILJTIOCTPHPOBATH
rpa¢gu4ecKu CBOWCTBA

HX Tpa(uKH. 9 ru/catalogue?aliases= | TpuroHOMeTpHUYECKUX PYHKIIHH.
TpuroHoMeTpuye lesson_template,vide | PemaTsh mpocreiimime
CKHE HEepaBeHCTBA 0_lesson,video&subj | TpuroHomerpuyuecKre HEPaBEHCTBA.
ect_program_ids=31 | Mcmoab30BaTh rpadpuKu Uis pEIICHUS
937337,32663023&C | TpUTOHOMETPHYECKUX HEPABEHCTB.
lass_level ids=11,10 | Mcnmoab30oBaTh HU(PPOBBIE pecypchbl
JUTSI TIOCTPOCHUS TpaUKOB PYHKIIUN U
W3Yy4EHUS UX CBOMCTB
OnepupoBaTh NOHATHSIMH:
HenpepbIBHAS (QYHKIINS; TPOU3BOIHAS
¢byHKIUU.
Hcnonb30BaTh reOMETPUYECKUN U
(u3nYUecKuil CMBICI TPOU3BOAHOMN IS
CILICHNUS 3a/1a4.
PO 11 kace II){axo I/ITLIiI OU3BOJTHBIC
hitps://resh.edu.ru/su 3neMe};{Ta HLI;X i)} Hli[LII/Iﬁ BBIYUCIATH
biect/S1/11/ HPOU3BO, I:II)IG c 1\}/I]MBI i} ,on3Be CHUSI
MOII 1 xrace ‘IECTHOF();I 0} HKym‘/'I P : ’
IpousBoaHas. https://uchebnik.mos. YHKIHH.
| Mcmoib30BaTh MPOM3BOIHYIO IS
[MpumeHenue 24 ru/catalogue?aliases=
o ; uccie1oBaHusl GYHKIUH Ha
MPOU3BOTHOM lesson_template,vide
. - | MOHOTOHHOCTb U 9KCTPEMYMBI,
0_lesson,video&subj NPUMEHSITH Pe3yJibTaThl
ect_program_ids=31 nEcne OBaml:ﬂ IZI HOCTPOCHUIO
937337,32663023&C | @H’;‘(OB p
lass_level_ids=11,10 | P ’
IpuMeHSITh IPOU3BOIHYIO JUISI
HaXO0KJCHUS HAMJIY4IIero PeIeH s B
NPUKJIAIHBIX, B TOM YHCJIE COIMAIBHO-
IKOHOMHYECKHUX, 3a/[a4ax.
3HAKOMHUTBCSI C UCTOPUEN Pa3BUTHS
MaTeMaTHYECKOro aHaIn3a
POUI 11 knacc OnepupoBaTh NOHATHSIMU!
HuTterpan u ero ]
9 https://resh.edu.ru/su | mepBooOpa3Hasi, HHTErpaJ.

MNPUMCHCHUS

bject/51/11/

WHUIMUPOBAHNUE €
00CYXJICHUS, BBICKA3bIBAHHSI
00y4JaroIUMUCS

CBOET'O MHEHHUSI T10 €€ MOBO/Y,
BBIPaOOTKH CBOETO K HEH
OTHOILICHNUS;

- UCTIOJIb30BaHHE
BOCIUTATEIIHHBIX
BO3MOXHOCTEN COAEPIKaAHUS
y4eOHOTro MpeaMeTa yepes
JIEMOHCTPALINIO 00yYaIOIIIMCS
MPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBE/ICHUS,
MIPOSIBJIICHUS YCIIOBEKOIO0OMSI U
JI0OpOCEPICUHOCTH, Yepes3
no100p

COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUSI, 3aj1a4 JUIsl PeIICHUS,
MPOOJIEMHBIX CUTYAIWH JIJIsT
00CyKIeHUs B KJlacce;

- MPUMEHEHUE Ha YPOKE
WHTEPAaKTUBHBIX (hOpM PabOTHI ¢
00y4arOIUMHUCS:
MHTEIUICKTYJIbHBIX UTD,
CTUMYJTUPYFOIIUX
MO3HABATENLHYIO MOTHBAIIUIO
00y4arouMXxcsl; AUCKYCCHH,
KOTOPBIE JAIOT 00yYarOLHUMCSI
BO3MOKHOCTB TIPHOOPECTHU OTIBIT
BeJICHHSI KOHCTPYKTHBHOTO
JIMaJiora; rpymmoBoi padboThl
WA

paboThl B mapax, KOTOPbIC y4ar
KOMaHIHOHN paboTe u
B3aUMOJICHCTBHIO C IPYyTUMHU
JICTbMU;

- BKITIOYCHHUE B YPOK UTPOBBIX
npoLeayp, KOTOPbIE TOMOTAIOT
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MDOIII 11 kmace

https://uchebnik.mos.
ru/catalogue?aliases=
lesson_template,vide
0_lesson,video&subj
ect_program_ids=31
937337,32663023&¢C
lass level ids=11,10

Haxoautp nepBooOpa3Hble
3JIEMEHTapHBIX (QYHKINN; BBIYUCIATH
uHTerpai no ¢popmysie Herorona—
JleiiOnuua.

3HAKOMMTBCSI ¢ MCTOPUEH Pa3BUTHUS
MaTeMaTUYECKOTO aHaJIN3a

POIII 11 xnacc
https://resh.edu.ru/su
bject/51/11/

MDOII 11 kmacc
https://uchebnik.mos.

OnepupoBaTh NOHATHSIMH: CHCTEMA
JIMHENHBIX YPaBHEHUU U €€ pellIcHNUE.
Hcenonb3oBaTh cUCTEMY JIMHEHHBIX
YpaBHEHUH IS PELICHUS IPAKTUYECKUX
3a/1ad.

HaxonuTh pemieHusi OpocTeimmx
CHCTEM U COBOKYITHOCTEN
palOHANBHBIX YPaBHEHUN U

Cucremet . 12 ru/catalogue?aliases= | HepaBeHCTB.
YpaBHeHiH lesson_template,vide | Mcnosab3oBaTh rpaduku QyHKIMIA 715t
) P YHKIIMHU [
0_lesson,video&subj | perreHust ypaBHEHHIA.
ect_program_ids=31 | MoaeJupoBaTh peaibHbIC CUTYallUH Ha
937337,32663023&C | si3bIKe anreOpbl, COCTABIATh
lass_level ids=11,10 | BeIpaxkeHHs, ypaBHECHUsI, HEPABESHCTBA U
CHCTEMBI 10 YCIIOBUIO 33/1a4H,
HCCJIeI0BATH MOCTPOEHHbIE MOJEJIH C
MCIIOJIb30BaHUEM allapara ajareopbl
OnepupoBaTh NOHSATUAMM:
HaTypaJbHOE YHUCIIO, LIEJIOE YHUCIIO.
Harypanbnbie u 6 PDIII 11 knace Hcnosb30BaTh Npu3HAKU AETUMOCTH
LICJIbIC YHnCiia https://resh.edu.ru/su | LEJBIX YUCEII, pA3JIOKEHHUE YUCIIA HA
b'|ect/5 1/11/ IIPOCTHIE MHOKUTEIIH UL PEILICHUS
MOSII 11 xnacc 3a71a4
https://uchebnik.mos. | Pemats npukIaHbIe 321a4H 13
ru/catalogue?aliases= pasIn4HBIX 00JacTeil HAyKH U peaibHON
TosTopeHse, lesson tem_plate,vide ’KM3HH C IIOMOINBIO OCHOBHBIX ITOHSITUH
SoGmenue 0 Iesson,vndeq&iubl Kypca aireOpbl U Hayaln
::)I/ICTeMaTI/IS’auI/IH 18 ect_program_ids=31 | maremaTHueckoro aHaam3a.
SHAHH 937337,32663023&C | BpIGupaTh ONTUMANIBHBIE CTIOCOOBI

lass level ids=11,10

BBIYHCIIEHUH.
Hcnosib30BaTh 1151 pelieHus 3aaa4
ypaBHEHUS, HEPABCHCTBA M CUCTEMBI

MTOAIEPKATh MOTHBAIIHIO
o0ydaronmxcs K MoTy9YeHUI0
3HAHUH,

HaJIa)KMBaHUIO TO3UTUBHBIX
MEXIHYHOCTHBIX OTHOIICHUH B
KJlacce, OMOTaloT
YCTaHOBJICHUIO
nmoOpokenaTeTbHON
aTMochepsl BO BpeMs YPOKa;

- opranu3zanus medcTsa
MOTHBHPOBAHHBIX U
3PYINPOBAHHBIX
o0yJaronmxcs Hajl X
HEYCHEeBAIOIIMHU
OJTHOKJTACCHUKAMH,

JAFOIIETO UM COIMATIBHO
3HAYUMBIN OTIBIT
COTPYTHUYECTBA H

B3aMIMHOH ITOMOIITH;

- MHUIIMUPOBAHUE ¥ MOJICPKKa
HCCIIeIOBATEIHCKOM
JIESITEIbHOCTH O0YYaIOIINXCS B
paMKax peanu3alyd UMH
WHMBUIYAIBHBIX U TPYIIIOBBIX
HCCIIEeIOBATEILCKUX ITPOEKTOB,
YTO AACT O0YYaIOIIIMCS
BO3MOXXHOCTb TIPHOOpECTH
HaBBIKH

CaMOCTOSITEIIBHOTO PELICHUS
TEOPETHYECKOH MPOOIIEMBI,
TeHEePUPOBaHUSI U 0OPMIICHUS
COOCTBEHHBIX HIEH,
YBOKUTEIHHOTO OTHOIIICHHS K
Yy KHM UJIesiM, 0pOPMIICHHBIM B
pabotax apyrux
HcclieioBaTenel, HaBbIK
IyOJUYHOTO

BBICTYIIJICHUS TIepe]
ayJIMTOpHEH,
apryMEeHTHUPOBAHUS U
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ypaBHEHHUH, CBOHCTBA (PYHKIIUH U
rpaduKoB

OTCTaMBaHUS CBOCH TOUKH
3pCHHUS.

OBUIEE KOJIMYECTBO
YACOB IIO
[NPOIT'PAMME
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