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MOSCHHUTEJIbHAS 3ATIMCKA

YuebHbiit kypc «Anrefpa M Havala MaTEMaTHYCCKOrO aHalh3a» ABISCTCA OJHUM W3
Hapbosiee 3HAYMMBIX B Mporpamme cpejHero o0uero o0pa3oBaHus, MOCKOIbKY, C OJHON
CTOPOHBI, OH OOECHe4MBAET WHCTPYMEHTANbHYIO 0a3y s M3Y4YEHHMsS] BCEX E€CTECTBEHHO-
HAY4YHBIX KYPCOB, & C JIPYroil CTOPOHBI, ()OPMUPYET JOTHYECKOe M aOCTPAKTHOE MBIILICHHE
o0ydJarolMxcs Ha ypOBHe, HeO0OXOJMMOM Julsi OCBOEHHUS HMH(POPMATHKH, OOIIECTBO3HAHUS,
HCTOPHH, CJIOBECHOCTH W JPYIHX JUCHMIUTMH. B pamkax pganHoro yueOHOro Kypca
oOyualolHecss OBJAJIEBAIOT YHHUBEPCATbHBIM  SI3LIKOM COBPEMEHHOWH HayKW, KOTopas
(opMyJIHpyeT CBOM JJOCTHKEHHS B MAaTEMaTHYECKOH popme.

YuebOnbiii kype anreOpbl ¥ Hayal MaTeMaTHYeCKOIO aHajiu3a 3akialbIBaeT OCHOBY JUIs
YCTIEHTHOTO OBNAJICHUsl 3aKOHaMH (PM3MKHM, XUMHH, OMOIOTMH, TIOHUMAaHHS OCHOBHBIX
TCHICHIIHI pPa3BUTHS HKOHOMHUKH H OOIIECTBEHHOH JKWU3HU, TO3BONSIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HHU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOIMAX, YBEPEHHO HCIOJb30BaTh MX JUIS
IanbHenIero o0pa3oBaHus W B IOBCEAHEBHOW KM3HM. B TO ke Bpems oOBiajeHue
abCTPaKTHBIMHM M JIOTHYECKHM CTPOTHMH KOHCTPYKIMSMH aareOphl 1 MaTEMaTHUYECKOTO aHAllh3a
pa3BUBAacT YMEHHME HAxOJWThb 3aKOHOMEPHOCTH, OOOCHOBBIBATE HCTHHHOCTB, JIOKa3bIBAaTh
YTBEP)KICHHS C TOMOIIBI0O HHAYKIIMH U PACCyAaTh JEAyKTUBHO, MCIONb30BaTh 06001IeHne U
KOHKpETH3alH, adCTparupoBaHWE H aHAIOTHI0, (OPMHPYET KpeaTHBHOE M KPHUTHYECKOE
MBIIIIEHHE.

B xoae u3yuyenus ydeOHoro kypca «Asnrebpa M Hayaja MaTEeMaTHYECKOI0 aHalM3a»
oOyuaronecss MOIY4YaloT HOBBIA OMBIT PEIICHUS NPUKIATHBIX 34734, CAMOCTOSTENBHOTO
MOCTPOCHUSI MATEMaTHUCCKUX MOJENCH PeaNbHBIX CHUTYalWMi, MHTEPOPETAIN MOTYYCHHBIX
pelieHni, 3HAKOMATCS ¢ NPUMEpaMU MAaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B IPHUPOJIE, HAYKEe U
HCKYCCTBE, C BbIIAIOIUMUCS MATEMATHYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

VueOHbIi kypc 00lagaeT 3HAYUTEIBHBIM BOCIIMTATENIBHBIM IOTCHIMAIOM, KOTOPBIi
peanu3yercss Kak depe3 ydyeOHbIH Marepuall, CrocoOCTBYHOLIMH (POPMHPOBAHHIO HAay4dyHOIO
MHPOBO33pEHHs, Tak M uepe3 cneunbuky y4eOHOH  nestenbHOCTH, Tpelyromeit
NPOAO/KUTEILHON —~ KOHIEHTPAlUHM  BHUMAHMS, CAaMOCTOSITENIbHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIYYCHHBIH pe3yJibTar.

B ocHoBe Metoquku oOyuenuss anrebpe M HayajaM MaTeMaTHYECKOTO aHajau3a JICKUT
NEATETBHOCTHBIH MPHHIINAT 00Y4YEeHU.

B ctpykrype yuebHOTO Kypca «Anredpa U Havana MaTeMaTHIeCKOT0 aHaIN3a» BbIJICICHBI
CIEIYIOIINE COJIEPKATEIIbHO-METOAMYECKUE JIMHUM: «Yucna M BbIUMCHEHUs», «DYHKUHMUA U
rpaduxmu», «YpaBHeHus u HepaBeHcTBa», «Havana matemaTuyeckoro ananusa», « MHOkecTBa 1
JoTHKa». Bce OCHOBHBIE COAEpKATENBHO-METOJAMYECKUE JTHMHUHM H3YYArOTCS Ha TPOTIKEHUU
JBYX JIeT 00y4YeHHs Ha YpOBHE CpeJHEro o0uero oOpazoBaHMsA, €CTECTBEHHO OIOIHSA APYyr
Ipyra W MOCTENEeHHO HACKHINIASACh HOBBLIMH TeMaMu M pasjaenamu. Jlanueiidi yueOHBIH Kypc
ABIISIETCA WHTETPAaTHBHBIM, TOCKOJIBKY 00benMHAET B cebe CcoJepiKaHUEe HECKOJIBKUX
MaTeMaTHYeCKHX JUCLHIUIMH, TAKHX Kak ajureOpa, TPUrOHOMETpHs, MaTeMaTHYeCKMH aHaiu3,
TEOpHUsl MHOJKECTB, MaremaTHdeckas joruka u jpyrue. [To mepe toro kak oOywarommecs
oBiafeBalOT BcE Oosiee MIMPOKMM MAaTEeMAaTUYECKHMM arnapatoM, y HHX [OCIeI0BaTEeNbHO
dopMupyeTcss M COBEPIICHCTBYETCS YMCHHME CTPOMTh MAaTEMAaTHYCCKYI) MOJCTh peallbHOil
CUTYalMH, NMPUMEHATH 3HAHUSA, TOJYYEHHBIE MPH M3YYEHUH Y4eOHOro Kypca, s peuieHHs
CaMOCTOSTENLHO C(HOPMYJIMPOBAHHON MaTeMaTHYecKod 3ajauu, a 3aTeM HHTEpPIPEeTHpPOBATh
CBOMH OTBET.



CopnepxatenpHO-MeTOIMYECKas  JuHUS  «Yucna M BBIYMCIEHHS»  3aBepllaeT
dopMHPOBaHHEC HABBIKOB HCIONB30BaHUS JCHCTBHTEIBHBIX YHCEN, KOTOpoe OBLIO HAayaTto Ha
YpPOBHE OCHOBHOro obiuiero odpazosanus. Ha ypoBHe cpejnero obuiero obpasoBanust ocodboe
BHHUMaHHE yensercs (GOpMHUPOBAHHMIO HABBIKOB PAllMOHAJBHBIX BBIYMCICHMH, BKIIOHAIOUMX B
ceds MCIOJIb30BaHUC Pa3IM4HBIX q)OpM 3alMcH 4Yuciia, yMEHHC OCJaTh INPHKHIKY, BBIIIOITHATH
NpUOIMKEHHBIE BBIYUCIICHHS, OLIGHHBATL YHUCIIOBBIE BbIpakeHHs, pad0oTaTh C MaTeMaTHUECKHUMHU
KOHCTAHTaMH. 3HAKOMbIE 00YYAIOIMMCA MHOKECTBA HATYPAIbHBIX, LENBIX, PAIIHOHAIBHBIX H
NEHCTBUTENBHBIX YUCEN JOTIONHAIOTCS MHOKECTBOM KOMILUIEKCHBIX 4ucel. B Kakaom u3 aTHX
MHOKECTB pacCMaTPHBAIOTCA CBOMCTBEHHBIC €My CHEIM(UUSCKHE 3aaul M OIepalluu: JICIICHHE
HALIEJI0, OINEepUPOBAHME OCTATKAMM Ha MHOXECTBE IleJbIX 4YHceld, oco0Oble CBOHCTBA
parMOHATBHBIX U MPPAlMOHANBHBIX YHCEN, apUpMETHUECKHE OMEpalny, a TaKKe HM3BICUEHHE
KOpHS ~ HAaTypaJbHOW  CTENIEHH HAa  MHOXKECTBE KOMIUIGKCHBIX uucen. brmaropaps
[OCJIC/I0BATEILHOMY — PACIIMPEHMIO  Kpyra  HCIHOJb3YeMBIX 4YHCEl M 3HAKOMCTBY C
BO3MOKHOCTAMH HX MNPHMCHCHHUA 1A PEINCHHUA PasInvHbIX 3a1a4 q}OpMpreTCH MpSacTaBICHUC
0 ¢JIMHCTBE MAaTEMATUKM KaK HAyKH U ¢ poJIHM B IOCTPOCHHH MOJICJICH pealbHOTO MUPA, IIUPOKO
HCIIOJIB3YHOTCS 00001EHHE U KOHKPETH3aLIHA.

Jlunna «YpaBHEHUS M HEPAaBEHCTBA» PEAIM3yeTCs Ha MPOTSKEHMU BCero oOyueHus: Ha
ypOBHE cpeaHero oOmero o0pa3oBaHHs, TOCKONBKY B KakaoMm pasaene [Iporpammbr
Npe/lyCMOTPEHO pelIeHHe COOTBETCTBYIOIIMX 3ajau. B pesyiabrate oOyuaromiuecs OBIIajIeBarOT
pasiiMYHBIMM - METOJIaMH  pEIlleHHs]  palMOHA/IbHBIX, HMPPAlMOHAJBHBIX, I10Ka3aTe/lbHBIX,
norapuMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUI, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad4,
cofepkalux napaMmerpbl. [lomydeHHBIC YMEHHS IIUPOKO HCHONB3YIOTCA TIPH HCCICIOBAHUU
(GyHKIHH ¢ TOMOIIBIO TPOM3BOAHOM, NPH PEIICHHH NMPUKIAAHBIX 3a/1a4 M 33/1a4 Ha HaX0XK/JIEHHE
HauOOIBIINX ¥ HAMMEHBIIMX 3HadeHuH QyHKuuu. JlanHas comepkareabHas JUHHUS BKIOYAET B
ceOs Takke (opMHpOBaHHE YMCHHH BBINOIHATE pacdCTel 1Mo (opmynam, HpeodOpa3zoBaHHA
paLMOHAJIBHBIX, UPPALMOHAIIEHBIX M TPUIOHOMETPHUUECKHX BBIPAXKEHMI, a TaKKe BhIPaKEHMI,
cofiep/KaIMX cTeneHd M jgorapudmel. bnarogaps wusydenuio anrebpandeckoro MatepHana
NPOMCXOAUT JaibHeillliee pa3BUTHE AlTOPUTMUYECKOT0 M a0CTPaKkTHOrO  MBILUICHUS
oOyyaroimnxcs, GOpMHUPYIOTC HABBIKK JEIYKTHBHBIX PaccyxIeHUI, padoTbl C CHMBOJbHBIMH
dbopMamu, NpesICTaBIeHNs 3aKOHOMEPHOCTeH W 3aBUCUMOCTEN B BHUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3QpeKTUBHBIE HHCTPYMEHTBI [UI PEUICHUS TIPAKTHYECKUX M €CTECTBEHHO-
HAayY4HBIX 3ada4, Har1AJHO JEMOHCTPHUPYET CBOH BO3MOKHOCTH KaK fA3bIKa HAYKH.

CojiepkatesibHO-MeTOIMYECKas TUHUA «DyHKIMK U rpa@uKu» TECHO NeperieTaercs ¢
OPYTHMH  JHHUSMH ~ y4eOHOro Kypca, TIOCKOJIBKY B  KAaKOM-TO  CMBICIE  3a1aéT
MOC/IEIOBATEILHOCTL  M3y4YeHMs  Marepuana. l3yueHue  cTemeHHON, [OKa3aTesBHOM,
J0rapu(PMHYECKON U TPUTOHOMETPUYECCKHX (DYHKIHI, MX CBOMCTB M IpapMKOB, HCIIOJIb30BaHHE
(GyHKUMP Ui pelieHus 3a7ad U3 JpyTruxX y4eOHBIX MpPEeAMETOB M PpealbHON JKHU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKHUM aHAIM30M, TaK M C PELICHUEM ypaBHEHHIH M HepaBeHCTB. [Ipu
3ToM Oo0lblIOe BHHMaHHe yiensiercss (OpMHpPOBAHHIO yMEHHs BbIpakaTb (POpMyJlaMu
3aBUCUMOCTH MEXKJ1y pa3IMYHbIMU BEJIMYMHAMH, UCCIIE0BATh MOJYYEeHHbIE (DYHKIIMNA, CTPOUTH
ux rpabuku. Martepuan HSTOH coepkKaTeNbHOM [IMHHUH HAallEJIeH HAa pPa3sBUTHE YMEHHH H
HAaBBIKOB, MO3BOJISIOIIMX BBIPAKaTh 3aBUCHMOCTH MCEKIY BEIWYMHAMH B pa3iudHOil (opme:
aHATMTHYCCKOH, rpaduyeckoil W cioBecHOH. Ero wusydenme cnocoOCTBYeT pa3sBHUTHIO
ANFOPUTMUYECKOTO  MBIIUIEHUA,  CHOCOOHOCTM K 0000mEeHMI0O M KOHKpETH3allMu,
HCIIOJIb30BAaHHK) aHAIOTHH.



CopnepxatenpHas nuHUS «Hauana maremaTHUeCKOro aHaan3a» MO3BOMISET CYIIECTBEHHO
pacMpPUTh KPYr KaK MaTCMaTHYCCKHX, TaK W NPHUKIAJHBIX 3a7a4, JOCTYNHBIX 00y4arolMMCs,
TAK KaK Y HUX MOSBISETCS BO3ZMOKHOCTL CTPOUThL IPAPUKH CIOKHBIX (DYHKIUN, ONPESessTh UX
HauOOJBIINE M HAMMEHBIINE 3HAYEHMS, BBIYUCIATE MUI0omAnn Guryp u o0bEMBI TN, HAXOANTh
CKOPOCTH ¥ YCKOpeHHsA mpoleccoB. JlaHHas coaep:kaTenbHas JMHUS OTKPBIBACT HOBBIC
BO3MOJKHOCTH IIOCTPOEHHMsSI MaTeMaTHYeCKMX MOJEJIeH peaJbHbIX CHTYallMid, IO3BOJISET
HAXOJHTh HAWJIY4ILIEE PEUICHME B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX,
3aayax. 3HAKOMCTBO C OCHOBAaMHM MAaTEeMaTH4YEeCKOro aHajgu3a CIOoCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMANILHO-JIOTHYECKOTO W KPEaTHBHOTO MBIIIJICHHS, (POPMHPOBAHHIO YMEHUH
pacro3HaBaTh MNPOSIBJICHHS 3aKOHOB MATEMAaTUKH B HayKe, TeXHUKe U UCKyccTBe. OOyualonyecs
Y3HAIOT O BBIOAIOLINXCA Pe3ysbTaTax, MOJy4YE€HHBIX B X0J€ Pa3BUTHA MaTEMAaTHKH KaK HayKu, U
00 UX aBTOpax.

ConepxarenbHo-MeTO/IMYECKAss JIMHUSA «MHOMKecTBa W JIOTMKa» BKIOYaeT B ceds
IEMEHTbl TEOPUH MHOXKECTB M MATEMATHYECKOH JOrHMKH. TeopeTHMKO-MHOJKECTBEHHBIE
NPEICTABJICHNAS IIPOHMU3BIBAIOT BECh KypC IIKOJBLHOM MaTeMAaTUKH M NpeLIaraloT HauOosee
YHUBEPCAJIbHBIH S3bIK, OOBCAMHSIOIMIMI BCe pa3ieiibl MaTeMaTHKH W €€ NPUIOKCHHH, OHHU
CBA3BIBAIOT Pa3HbIE MATEMATHUYECKHUE JUCUUIUIMHEL U UX NPUJIOKEHHU B eauHoe nenoe. [lostomy
BaJKHO /aTh BO3MOKHOCTh OOYHaromeMmycsi IOHHMaTh TEOPETHKO-MHOKECTBEHHBIH A3BIK
COBPEMEHHOM MaTeMaTHKH M HCII0JIb30BaTh €ro JUIS BbIpa)KeHHs CBOUX Mbicied. Jpyrum
BayKHBIM IPU3HAKOM MaTeMaTHKH Kak HayKd CJIEIyeT MPH3HATh CBOHCTBEHHYIO €l CTpOrocTh
O00OCHOBaHHMH W  ClIEJOBAaHWE OMNpPENeNEHHBIM TMPAaBUIAM  TOCTPOSHHS  J0KA3aTeNlbCTB.
3HAKOMCTBO C DJICMCHTAMM MAaTEMaTHYCCKOH IIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIICHUs 00YYalOIIMXCH, MO3BOJIAET UM CTPOUTH CBOM PACCYIXKAECHUS HA OCHOBE JIOTMYECKUX
npasuil, GOPMHUPYET HABBIKM KPUTUYECKOTO MBIILICHHUS.

B yueOHOM Kkypce «AnreOpa u Havalna MaTCMaTHYCCKOTO AaHAIN3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTEMaTHYEeCKOI0  MOJEJIMPOBAHUS,  KOTOPbE  MPHU3BAaHbl  CHOCOOCTBOBATh
GOopMHPOBaHHIO HABLIKOB TOCTPOCHHA MOJENEH peaJbHBIX CHTYalluid, HCCIETOBAHHA ITHX
MoJienieil ¢ TMOMOIIBI anmapaTa aiaredpbl W MaTeMaTHYeCKOro aHaiu3a, HHTeprpeTalnud
[OJIYYCHHBIX PE3yJbTaTOB. Takue 3ajJaHus BIUICTCHBI B KaX/IblH W3 pa3jc/ioB IPOrpaMMEl,
[MOCKOJIbKY BeCh MaTepuall yuyeOHOro Kypca MIMPOKO MCHONb3YETCs JUIsl pellieHus IPUKIAHBIX
3ama4. [lpm pemieHMM peanpHBIX TNPaKTHYECKUX 3a7a4  0OydvalolIMecs pa3BUBAIOT
HaOII0JaTENBHOCTh, YMCHHE HAaXOJUTh 3aKOHOMEPHOCTH, adCTparupoBaThbCs, HCHOIB30BaTh
aHaJiornto, 00odmare ¥ KOHKPETH3MpOBaTh IpodsieMy. JlesTenbHOCTh 110 (POPMHPOBAHMIO
HABBIKOB PEIICHMA NPHK/IAIHBIX 3aa4 OPraHU3yeTCs B IPOLIECCE M3YUEHHs BCEX TEM yueOHOro
Kypca «AnreOpa U Hauasia MaTeMaTHYECKOr0 aHATH3a.

Ha u3yuenne yuebHoro kypca «Asredpa u Hadana MareMaTH4eCKOro aHajau3a» OTBOIHTCS
272 gaca: B 10 xmacce — 136 gacoB (4 yaca B Henmemo), B 11 kmacce — 136 yacoB (4 yaca B
HEEII0).



COAEPXAHHUE OBYUYEHUS
10 KJIACC

Yuc/1a ¥ BBIYHC/ICHUA

Paunonaneneie dncia. OOBIKHOBEHHBIE M JCCATHYHBIC APOOH, NPOLECHTHI, OECKOHEUHBIE
nepuoanyeckue apodu. Ilpumenenue apoOeil U NMPOLIEHTOB Ui PEIIeHUs MPUKIAJAHBIX 3a7a4 U3
pas3IMYHBIX OTpAcieil 3HaHUH U PeabHON KHU3HH.

JeiicTBuTensHble 4yucna. PanuoHalnbHBIE W UppalHOHANbHBIE 4yucna. Apudmernyeckue
onepalmu ¢ JeHCTBUTENbHBIMU YHuciaaMi. Monynb JeHCTBHTENBHOrO 4Mcia M €ro CBOHCTBA.
[Mpubnuxéunbie BLIYHUCICHMS, TMpaBUIA OKPYIVICHHUS, NPUKHUIKA M OLEHKAa pe3ylbTaTta
BBIYUCIICHHA.

Crenens ¢ nensim nokasareieM. bunoM Herotona. Mcnonb3oBanue noaxoasieii popmsl
3aMMCH JACHCTBUTENBHBIX YHCEN ISl PELIECHUS TPAKTUUECKUX 3a/1a4 U NIPE/ICTABJICHUS IaHHBIX.

ApudMeTHUECKHIH KOPEHb HaTypalbHOH CTETICHH U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM II0Ka3areineM M e€ CBOWCTBA, CTENEHb C JICHCTBUTEIIbHBIM
IoKasaresieM.

Jlorapudm uncna. CoiicTa norapudma. JlecaTiuunbie U HATYpalIbHbIE JTOTapH(PMBL.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'CHC YHUCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC H
APKTAHIeHC YHCJIOBOTO apryMEeHTa.

YpaBHeHHsi M HepaBeHCTBA

ToxxkmecTBa ¥ TOKICCTBEHHBIC TIpeoOpa3oBaHMs. YpaBHEHHE, KOPEHbL YpaBHCHUS.
PaBHOCHIIBHBIE YpaBHEHUS U YPAaBHEHMsI-CIIE/ICTBUS. HepaBeHCTBO, pelleHe HEPABEHCTRA.

OcHOBHBIE METO/IbI PELICHUS LIEIBIX U JPOOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
MHorouieHsl OT OJHON MEpEeMEHHOW. JleneHue MHOroulieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3zy. Muorowiens! ¢ teisivu koadduuuentamu. Teopema Buera.

[Tpeobpa3oBanus YUCIIOBBIX BBIPAKEHHI, COlEPKAUX CTENEHH U KOPHHU.

Uppanmonanbubie  ypaBHeHusi. (OCHOBHBIE  METOIbl  PEIICHHS  HPPAIMOHATBHBIX
YpaBHCHUH.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeIbHbIX YPaBHEHHH.

[IpeoOpasoBanue BbIpaKeHHil, cogepKalux jorapugpmsl.

Jlorapudmuueckue ypaBHeHUsi. (OCHOBHBIC METOJbl PCIICHUS JIOrapH(MUYECKUX
YPaBHEHHUIA.

OcHoBHBIE TpUroHOMeTpuueckue ¢opmynsl. [IpeoOpasoBaHue TPUTOHOMETPUUYECKHX
BbIpaKEHHH. PellieHne TpUroHoMeTpu4YeCKHX ypaBHEHHH.

Pemienue cucrem JIMHEHHBIX ypaBHEHMH. Marpuua cHcTeMbl JIMHEHHBIX YpaBHEHMIi.
Onpenenutesb Marpuibl 2X2, €ro reoOMETPHYECKH CMBIC] M CBOHCTBA, BBIYHCICHHE €r0
3HAYEHMsI, IPUMEHEHUE OTIPENENUTENs I PEelIeHUs CUCTEMBI JIMHEHHBIX ypaBHeHUH. Pemenue
MPUKIAJHBIX 3a/1a4 C MOMOIIBK) CUCTEMbI IMHCHHBIX ypaBHeHHMH. MccienoBaHue MOCTPOCHHOH
MOJIEJIM C TIOMOIIBIO MATPUIL M ONpeeIUTeNei.

[TocTpoenne MareMaTHYECKUX MOJIENIEH PEATBHON CHTYallMM C MOMOIILIO YPaBHEHHM H
HepaBeHCTB. [IprMeHEHHE YpaBHCHMH M HCPAaBCHCTB K PCLICHHID MaTeMaTHYECKHX 3aJad H
3a/1a4 U3 pa3TMYHbIX 00/1acTell HAYKH ¥ PEAIbHON JKU3HH.

DYHKIHMHA H rpaduKH

OyHKIMSA, crnocoObl 3aaanus (QyHkuud. Bsaumuao oOpathbie dynxiuu. Kommosuius
¢ynkuui. I'padguk pyHkunn. DneMeHTapHbie npeodpa3zoBaHus rpapukoB QyHKIHIA.



Obnactb onpeneneHus 1 MHOXKecTBO 3HaueHHi ¢pynkuun. Hynun ¢ynkunu. [TpomexyTku
3HaKorocTossHcTBa. YErHele u HeuérHele QyHKuuu. [lepuoamnyeckue GpyHkuuu. IIpoMexyTKu
MOHOTOHHOCTH (PyHKUHH. Makcumymbl 1 MHHHMYMbI QyHkuud. Hanbonbiiee n HanMmeHbilee
3Ha4YeHUs QYHKLIMH HAa MPOMEKYTKE.

JluHeiiHas, KBaJpaTHYHASA U APOOHO-THHEHHAS QyHKIINU. DIEMCHTAPHOE HCCIeI0BAHUE H
NOCTPOEHHE UX IPa(QUKOB.

Crenennas (QyHKIMSA C HAaTypaJbHBIM M LEIbIM nokaszatenem. E€ cBoiictBa u rpaduk.
CgoiicTBa U Tpaduk KOpHS n-0if cTermeHW kak (PYHKIMH OOpaTHOM CTENEHH C HATYPalbHBIM
M0Ka3aTe/eM.

[ToxazarensHas n norapudmuueckas QyHKIUH, UX cBOcTBA U rpaduku. Mcenons3oBanue
rpadmKoB GyHKLMI 1118 pelIeHUs: ypaBHEHMI.

Tpuronomerpuyeckas OKpPYKHOCTb, OINpPEACICHHE TPUTOHOMETPUYECKUX  (DYHKLHH
YHCJIOBOIO apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PeallbHBIX Mporeccax U sABneHuAX. [ paduku peanbHbIX
3aBHCUMOCTECH.

Havana maTeMaTH4eCKOro aHajim3a

[MocnenoBarenbHOCTH, CIOCOOBI 3a1aHNS MOCTENOBATEILHOCTEH. MeTo1 MaTEeMaTHYECKOM
HHAYKIMH. MOHOTOHHBIE M OrpaHHWYCHHBIC NOCICAOBATENBHOCTH. MCTOpHS BO3HHUKHOBCHUSA
MaTeMaTHUECKOIO aHaJIM3a KaK aHalln3a OCCKOHEUHO MaJlbIX.

Apudmernueckas W reomerpuueckas — nporpeccud.  beckoHeuHo — yObiBaromias
reomeTpuyeckas nporpeccua. Cymma OecKOHEUHO yOBIBAIOIIEH FE€OMETPHYECKOH MPOrPECCHH.
JIluneliHbli ¥ SKCNOHEHUMaNbHBIA pocT. Yucno e. Dopmyna CIOKHBIX IIPOLEHTOB.
Hcnons3oBanne nporpeccHu JUis pelieHus peaibHbIX 3a/1a4 NPHKJIAJIHOrO Xapakrepa.

HenpepbiBubie (yHkumu M ux cpoiictBa. Touxku pa3peiBa. AcCUMNOTOTH rpaduKoB
(yukuuid. CpolicTBa ()yHKIHH HENPEpPBIBHBIX Ha OTpe3ke. MeToj MHTEPBAIOB JUIS PEIICHHS
HepaBeHCTB. [IpuMeHenne cBOMCTB HenpepbIBHBIX (PYHKIMIA /U1 perieHus 3a/1a4.

[Mepsas u BTOpas npousBoansie pyHkuuu. Onpenenenne, reoMeTpudeckuii 1 pusndeckuii
CMBICI IPOU3BOIHOM. YpaBHEHHE KacaTeabHOM K rpaduKy (pyHKIIHH.

[TponsBojHeie 1eMeHTapHbIX QyHKIMI. [Ipon3BoaHAs CyMMBI, IIPOU3BEIEHUS, YaCTHOIO
U KOMIO3UIMA QYHKITHH.

MHoKxecTBa H JIOTHKA

MHoskecTBO, Onepali HaJl MHOKECTBAMH M MX cBolcTBa. Jumarpammel Dilnepa—BenHa.
[TpumeHeHre TeopeTHKO-MHOKECTBEHHOI'O armapara [Uis ONUCaHHUsS pealbHbIX I[POLECcCOB M
ABJICHWI, TIPH PELICHUH 3a7a4 U3 APYTHX Y4eOHBIX PEIMETOB.

OnpeneneHue,  TeopeMa,  CBOHCTBO ~— MaTeMaTHMYeCKOro  00BEKTa,  CICACTBHE,
JIOKa3aTe/IbCTBO, PABHOCHIIBHBIE YPaBHEHHS.

11 KJIACC

Yucia 1 BLIYMCIEHUS

HarypanpHbie w uensie uncna. [lpuMmeHeHHE TpPHU3HAKOB JEIUMOCTH LENBIX YHCEI,
HauOonbHi oOmwmii nemurens (nanee — HOJM) u Haumensiuee obuiee kpatHoe (aanee — HOK),
OCTAaTKOB 110 MOJYJII0, airopuT™Ma EBKIH/1a 115 pemenus 3a1a4 B UEIbIX YUCIax.

KommnekcHele umcna. Anrebpanueckas #  TpUTOHOMeTpUYeckas (OpMBI  3ammcH
KOMIUIEKCHOTO YHcla. AprdMeTHYECKHE OTepaliid ¢ KOMIUICKCHBIMH 4Hciiamu. H300paxenue
KOMIUIEKCHBIX YMCeJl Ha KOOpAUHATHON 1iockocTu, @opmyna Myaspa. Kopuu n-oit crenenu u3
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KOMILIICKCHOTO YHCJId. HpHMCHCHHG KOMIUUIEKCHBIX YHCEI O PpEUIcHHA E];JI/IBH'-IBCKHX H
rEOMETPUYECKUX 3a/1a4.

YpaBHeHHsI H HEPABEHCTBA

Cucrema ¥ COBOKYTHOCTb YPAaBHEHHI U HEPaBEHCTB. PABHOCHIIbHEIE CUCTEMBI H CUCTEMBI-
cle/CcTBUA. PaBHOCHIIbHBIC HEPABEHCTBA.

Ot10op KOpHEeH TPUrOHOMETPHYECKHX YpPaBHEHHH C IOMOIIbIO TPUIOHOMETPHYECKOi
OKpPY/KHOCTHU. PelieHue TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEILICHUS MOKA3aTENILHEIX U JTOTapH(PMUUECKIX HEPABEHCTB.

OCHOBHBIC METO/IbI PEILICHHS HPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE MCTO/bI peumeHuA CHCTEM H COBOKyHIlOCTeﬁ palHuOHAJIBHEBIX,
UpPpalMOHAIBHBIX, TOKA3aTEABHBIX U JIOTapu(MUYECKUX YPABHEHUIA.

YpaBHeHHs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMHu.

IIprMenenure ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHUYeCKHX 3ajad M
3a71a4 M3 pa3NIUYHBIX OoOnacTell HAayKH M pealbHOW JKHU3HH, HMHTEPIPETALs ITOTYyYESHHBIX
pe3yIbTaToB.

DOyHKuuH U rpadpuku

I'paduk komnosunmu dynuxuuii. 'eomerpuyeckue o0pasbl ypaBHEHUH M HEPABEHCTB HA
KOOPJAMHATHOI MJIOCKOCTH.

Tpuronomerpudeckue QyHKIMU, UX CBONCTBA U IPadHKH.

I'papuueckue meTonbl pelIeHUs ypaBHEHHI M HepaBeHCTB. ['padmueckue MeETOAbI
pelLIeHHA 3aa4 ¢ NapaMeTpaMH.

Hcnonie3oBanne rpa@ukoB (YHKUMN JUIsS MCCIEJOBAHUS IIPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT IPH PEILICHUH 3a/1a4 U3 JIPYTHX Y4eOHBIX MPEJIMETOB H peaibHON KHU3HH.

Hauyana MaTeMaTHYeCKOro aHAIN3A

[IpumeHeHNE NPOU3BOAHON K HCCIEAOBaHNUIO (DYHKINIT HA MOHOTOHHOCTD M SKCTPEMYMBI.
Haxoxnienne nanbons1iero 1 HaMMeHbIIero 3HaYeHUH HenpephIBHOH (PYHKIMH Ha OTpe3Ke.

[IprMeneHre NPOM3BOAHON [UIA HAXOMKACHHS HAWIYYIIErO PEIICHHs B NPUKIAJHBIX
3ajavax, A8 ONpeNeIcHHS CKOPOCTH M YCKOpPEHHS Mpolecca, 3aJaHHOr0 (OpMYIOH HITH
rpadgukom.

[lepBooOpasnas, ocHoBHOE CBOHCTBO nepsoobpasubix. IlepoobOpasnbie meMeHTApHBIX
(yHxumii. [TpaBuna HaXoKIAEHUS TEPBOOOPA3HBIX.

Wurerpan. ['eomerpuueckuii cMpicsl nHTEerpana. Beraucinenue onpeenéHHOro HHTerpania
1o ¢popmysie Hetorona-Jleibuuna.

[lpumenenune wuHTerpana UId HaXOXKISHHA ToHIafei TmNockux ¢uryp u o00BEMOB
reOMETPUUECKHX Tell.

[Mpumeps! pemiennii muddepeHnmanbHbIX ypaBHeHHd. MareMaTHueckoe MOJETHPOBaHHE
peanbHBIX MPOLECCOB ¢ MOMONIbIO AU depeHInanbHbIX YPaBHEHHUIA.



IINIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHCcKOro BOCIIUTAHHSA:

cOpMUPOBAHHOCTh TPAXJAHCKOH MO3WIMK  o0ydvamomierocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O YJIEHAa POCCHICKOro oOllecTBa, NpejCcTaBleHHe 0 MaTeMaTHYeCKUX OCHOBAX
(YHKUMOHMPOBAHUS PAa3IU4YHBIX CTPYKTYp, SABICHHMH, MOPOLELYpP TIpPa)IaHCKOrO oO0IecTBa
(BBIOOpEI, OMPOCEI H JAPYTOE€), YMCHHE B3aUMOJCHCTBOBATH C COL[MAIBHBIMH HHCTUTYTaMH B
COOTBETCTBHH C MX (DYHKIIMSIMHU ¥ Ha3HAUECHUEM;

2) NATPHOTHYECKOI0 BOCIIHTAHHS:

cOpMHPOBAHHOCTE POCCUICKON IPaykAaHCKON UAEHTHYHOCTH, YBaKEHHUS K MPOLUIOMY H
HACTOSALIEMY POCCHHCKOM MaTeMaTHKH, LICHHOCTHOE OTHOLICHHME K JOCTHIKEHHSAM POCCHHCKHX
MaTeMaTHKOB M POCCHHCKOH MaTeMaTH4eCKOH IIKOJIbl, HCIOJNb30BaHHE 3THUX JOCTHKEHWH B
IOpYTHX HAayKaX, TEXHOJIOTHUSX, chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIHTAHUS:

OCO3HAHME  JIyXOBHBIX  LIEHHOCTEH  poccHiickoro  Hapoja, Cc(HOPMHPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMs, YTHYECKOI0 MOBEACHHUS, CBA3AHHOTO ¢ NPAKTHYECKHM IIPUMEHEHUEM
JOCTHKEHUI HayKu M JCATCIBbHOCTBIO YUYEHOTr0, OCO3HAHHE JHMUYHOTO BKJIajJa B MOCTPOCHUC
YCTOHYMBOIro Oy yILIero;

4) 3CTeTHYECKOro BOCIIHUTAHMS:

ICTETHYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOHas  OCTETHKY  MaTeMaTH4eCKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aja4, peIICHUH, pacCyKJACHUH, BOCHPUMMYHUBOCTL K
MaTeMaTHYECKUM acIeKTaM pa3iIM4HbIX BHJIOB HCKYCCTBA;

5) puznuecKoro BOCHUTAHUA:

chOopMUPOBAHHOCTE YMCHUS TIPHMCHSTH MaTCMaTHYCCKUE 3HAHUS B HHTEPECax 3/10POBOTO
u OezonacHoro oOpasa KH3HHM, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBbIO (310poBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATHH U OT/IbIXA, peryJisipHas Gpusndeckas akTHBHOCTD),
(dHU3HYCCKOE COBEPIICHCTBOBAHNE NPH 3aHATHAX CIIOPTHBHO-03/I0POBUTEIBHOM ACATCIBHOCTBIO;

6) TPYA0BOI0 BOCIIHTAHHUS:

rOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH TPYIOJIIO0HA, HHTEPEC K pa3IudHbIM cdepam
npogeccHoHaNnbHOM AeaTeNbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M e€ NMpUIIOKEHUSAMH, YMEHHe
COBEpIIaTh OCO3HAHHBIH BbIOOpP Oyaymied mnpodeccHd M peau30BbIBATE COOCTBECHHBIC
’KM3HEHHBIE TUIAHBI, TOTOBHOCTE M CHOCOOHOCTH K MaTEeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHUN BCEil JKM3HH, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEILICHUN
[MPAaKTHYCCKHX 3a1a4 MaTeMaTHYECKOH HamnpaBICHHOCTH,

7) IKOJOTrHUYECKOr0 BOCIIMTAHMS:

chopMHUPOBAHHOCTE DKONOTHYECKOH KYJIBTYPbI, TOHMMAHHWE BIHAHUS COLHAILHO-
IKOHOMMYECKHX T[IPOLIECCOB HA COCTOSHHE MNPUPOTHONH M COIMAILHON Cpelbl, OCO3HAaHUE
rn00anpHOr0  XapakTepa  JKOJOTMYECKHX  npoliieM, OpHEHTAUMs Ha  IPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUHM A8 peuieHud 3ajiad B 00JacTH OKpy»arolleil cpeibl, MIaHupoBaHue
MOCTYIKOB H OLIEHKH UX BO3MOKHbBIX MTOCIEICTBUH U1 OKPY/KAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

copMHPOBAHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOUIET0 COBPEMEHHOMY  YPOBHIO
pPa3sBUTHA HAYKH H O6UJ,CCTB€HHOﬁ MMpAaKTHKH, ITIOHUMAaHHE MaTeMaTHUYECKOI HAaYKH KakK Ctbcpbl
4EIOBEYCCKOM JIeATE/IEHOCTH, 3TANoB ¢ pa3BUTHA M 3HAUUMOCTH U1 pa3BUTHSA LIMBUIM3ALHH,
OBJIa/ICHNE SA3BIKOM MaTEMAaTHKU U MaTeMaTHYECKON KYJIbTYpPOH KaK CPEJICTBOM IO3HAHUA MHPa,
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FOTOBHOCTH OCYILIECTBIISITH TPOEKTHYIO U UCCIEA0BATENLCKYIO e TeIbHOCTh HHIUBHAYAILHO H
B TpyTMIIE.

METAINPEAMETHBIE PE3YJIbTATbBI
IMo3naBaTe/bHbIE YHHBEPCA/IbHbIE YUeOHbIe 1eiicTBHSI

ba3zoBble JJoruyecKne JeiicTBUA:

BBISIBJIATE M XapakTEpH30BaTh CYLICCTBCHHBIC IIPH3HAKKA MaTeMaTHYECKHX OOBEKTOB,
MNOHATHH, OTHOIIEHUH MEKIY TMOHATHSAMH, (OPMYIUPOBATL  OMpEAeNeHUs TOHSITHUN,
YCTaHABIMBATh CYIIECTBEHHBIH NpPHU3HAK KiacCH(UKALMKM, OCHOBaHMA s 0000IIcHUS H
CpaBHEHMSI, KPUTEPHH IIPOBOIUMOI0 aHAJIN3a;

BOCHPUHUMATB, (OPMYJIHPOBATH M IPEoOpPa3oOBbIBATE CYKIACHUA: YTBEPAMTEIbHBIE H
OTpHLATENbHBIC, EAMHUYHBIC, YACTHBIC U ODIIHE, YCIOBHBIE,

BBISIBIISITH MaTeMaTH4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUHs B (haKTax,
JAHHBIX, HAOMIOJEHUSIX M YTBEPXKJEHHSIX, MpejiaraTb KpPUTepUH Ui  BBIABICHUS
3aKOHOMEPHOCTEN U MPOTHBOPEUMH;

JIe7IaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX H HHIYKTHBHBIX
YMO3aK/TFOUEeHHU I, YMO3aKTIOUEHHU 110 aHAJIOTHH;

MPOBOJIMTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPIKIACHUH (TIpsMble U
OT MPOTHBHOrO), BBICTPAaMBaTh APryMEHTAllMI0, MPHUBOJIUTHL MPUMEPBI W KOHTPIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CYIK/IEHHSI W BBIBO/IBI,

BLIOMpAThL cnocod pemeHus ydeOHOM 3a1aun  (CpaBHUBATL HECKOJBKO BapHaHTOB
penieHus, BblOMpaTh Haubolee TOAXOAAIIMH C y4€TOM CaMOCTOATENBHO BBIICIEHHBIX
KPUTECPHUCB).

Ba3oBble Hccie0BaTeIbCKHeE 1elCTBHS:

MCIIOJIb30BaTh BOIIPOCHI KaK UCCIICA0BATE/ILCKUIA HHCTPYMEHT MO3HAHM, (GOPMYJIHPOBATE
BOMPOCH], (PUKCHPYIOIIAE MPOTUBOpEUHne, MpodIeMy, yCcTaHABIMBaTh HCKOMOE U JaHHOE,
(opMHpPOBATH FHIIOTE3Y, APIYMEHTHPOBATH CBOKO TO3HMIIMIO, MHEHHUE;

NPOBOJIUTE  CAMOCTOSITEJILHO — CIUIAHMPOBAHHBIH  DKCIIEPUMEHT, MCCIIEeI0BaHHME 110
YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro 00beKkTa, SABICHHS, IMPOIECCA, BBISBICHHIO
3aBUCUMOCTEH MeXky 00BEKTaMu, SIBICHUSIMHU, IPOLIECCaMU;

CaMOCTOATENbHO (GopMyTMpoBaTh 0000MEHHUS M BBIBOABI 110 pe3yJibTaTaM MPOBEAEHHOIO
HaOI0IeH U], UCCIIeJOBAHUS, OIICHUBATH JOCTOBEPHOCTh MOJNYYEHHBIX PE3Y/IbTATOB, BHIBOJOB 1
000011cHMI;

MPOrHO3UPOBATE BO3MOKHOE PA3BUTHE MPOLIECCA, A TAKKE BBIJBUIATE NPEIIIOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanneii:

BBISIBJISITE JACQUIMTEI HH(QOPMALIMK, JIaHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA BOIPOC U JUIS
pELICHHA 3a/1a4H;

BuIOUpaTh WHGOPMALHUI0O M3 UCTOYHHUKOB  Pa3NUYHBIX THUMOB, AaHATU3UPOBATH,
CHCTEMaTH3HPOBaTh M HWHTEPIPETHPOBATh HMH(MOPMALIMIO Pa3JIMYHBIX BHIOB H  (opm
[pejicTaBleHus;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTaBIATH €€ B pa3nuyHeiX  (dopmax,
HILTIOCTPUPOBATE rpaUIeCKH;

OLEHUBATh HAAEKHOCTH MH(MOPMAIMM 10  CaAMOCTOATENBHO  CHOPMYTHUPOBAHHBIM
KPUTEPHAM.

KoMMyHHKATHBHBIE YHHBepCaJIbHbIe YUeOHbIe [1eiicTBUS

Oo0menne:



BOCIIPMHUMATh ¥ ()OPMYJIMPOBATH CYKIEHHS B COOTBETCTBUH C YCIOBHMSMHU U LEISIMHU
o01eHns, sICHO, TOYHO, FPAMOTHO BBIPA@XKATh CBOK TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh IIOACHEHHMS IO XOJy peLIeHHs 3aJaud, KOMMEHTHUPOBAaTh MOIYYCHHBIH
pe3ybTar;

B X0/€e O0CY’Xk/eHHUS 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYkIaeMOW TeMbl, MpOodIeMbl,
pelraeMoil 3a1auu, BBICKA3blBaTh WJICH, HAICJIICHHBIC HA TMOWCK PEIICHHUSA, COMOCTABIATL CBOH
CYXJIEHUs! C CYXJIEHUSIMHU JIPYIHX Y4aCTHUKOB JIMAJIOra, OOHAPYKUBAThL Pa3jiiuue U CXOJICTBO
MO3ULIKHI, B KOPPEKTHOH opme HhopMyIMpoBaTh Pa3HOIIACHs, CBOU BO3PaKECHHS;

NpPeACTABIATh PE3yJbTaThl PCLICHUA 3aAadyH, SKCIICPHMCHTA, HMCCICAOBAHMA, MPOCKTA,
CaMOCTOATENILHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 33ja4 [pe3eHTaluu |
0cOoOEHHOCTEH ay TUTOPHH.

PerynsiTHBHBIEC YHHBepPCAJIbHbIE yueOHbIe AeiicTBUA

Camoopranmzanus:

COCTABIAATH TUIAH, AIFOPUTM DELICHHUs 3aJaud, BHIOMpAaTh CHoco0 penieHus ¢ y4€ToM
HMEIOIMXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BaAPUAHTHI PEIICHHIi ¢ YUETOM HOBOI HH(OPMALIUK.

CaMOKOHTPOJIb, IMOLMOHANbHbIH HHTE/JIEKT:

BJIAJICTh HABBIKAMH MMO3HABATEIbHOH pedieKcuu KaKk OCO3HAHMS COBEPIIAEMbIX JeHCTBHIA
M MBICIIMTCIBHBIX IIPOLIECCOB, WX PE3YJbTaToB, BIAJETh CIIOCOOAMH  CaMOIPOBEPKH,
CAMOKOHTPOJIS IIPOLIEcca U pe3yiibTaTa pelleHus MaTeMaTHYeCKOH 3a1a4u;

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh TNPH PEIICHHM 330a4d, BHOCHTh
KOPPEKTHUBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, MaHHBIX, HAWICHHBIX OIIHOOK,
BBISIBIICHHBIX TPY/IHOCTEH,

OLIEHUBATh COOTBETCTBHE PE3y/JbTaTa LEIH U YCIOBUAM, OOBACHATH IPUYHUHBI
TMOCTHIKEHUSI WM HEJOCTHIKCHHUS PE3YJIbTATOB JICATEIBHOCTH, HAXOAMTh ONIMOKY, IaBaTh
OLIGHKY IIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasi 1eSITeJILHOCTb:

MOHUMATh M MCIIOJIB30BaTh MPEHMYIIECTBA KOMaHIHOH U WHAMBUAYaIbHOH paboOThl mpu
pelieHud ydyeOHBIX 3aja4, I[PUHAMATh LEJlb COBMECTHON JIeATeILHOCTH, I[UJIAHUPOBAThH
OpraHu3alMo COBMECTHOH paboThl, pacnpenessTh BHIbI paboT, A0roBapMBaThCs, 00CYKIaTh
MPOLIECC U PE3YNILTAT PabOThI, 00001IaTh MHEHHS HECKOJIBKUX JTHOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padoThl (00CYyXkIcHUS, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBI» W HMHBIE), BBIIOJHATH CBOK 4acTh padOTBl M KOOPAMHHMPOBATH CBOU JIEHCTBUS C
NPYrAMH 4JI€HAaMH KOMAaHJbl, OLIEHWBATh KAY€CTBO CBOEr0 BKJIAma B OOLIMH TPOAYKT IO
KPHTEPHAM, COPMYIUPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 wkmacce oOy4alonmuicss MONMYYHT CHEIYIOUIME MPEIMETHBIC
pe3yabTaTHl MO OTJCNBHBIM TeMaM paloucii mporpaMMsel yueOHOro Kypca «Anredbpa u Haudana
MaTEMaTHYCCKOI'O aHallhu3a».

Yucia v BBIYHCIEHHS

CBOOO/IHO OTEPUPOBATEH MOHATHAMHU: PAIIHOHAIBHOE YUCTO, OCCKOHCYHASA TICPHOTHYUCCKAsT
JIpo0b, TPOLEHTHI, UPPALUOHAIBLHOE YHCIIO, MHOKECTBA PAlHOHAIIBHBIX W JICHCTBUTEIILHBIX
4HCEN, MOAYJIb JEHCTBUTEIBHOIO YNCIA;

NPUMEHSATH JPOOU U MPOLEHTHI I PelleHHs MPUKJIATHBIX 3a/a4 U3 pa3IMYHbIX OTpacieil
3HAHWH U peasibHOH JKHU3HH;
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NPUMEHATh NPUOTMKEHHBIE BBIYMCIEHUS, NMPABHIA OKPYIJIEHUS, TPUKUIKY M OLEHKY
pe3yabTaTa BRIYHCICHHI;

CBOOOJIHO OIEpUpOBaTh MOHATHEM: CTeleHb C LelbIM II0Ka3aTeleM, MCIOJIb30BaTh
MOAXOAAIYI0 (hOpMY 3anmucH ACHCTBUTENBHBIX YHCEN IS PEIISHHS NMPaKTHYSCKHX 3a1ad u
MpeCTaBICHUs TaHHBIX;

CBOOOJTHO OMEPHPOBATH MOHATHEM: apUMETHYCCKUI KOPEHb HATYPaIbHOI CTCIICHH;

CBODOOJIHO OIEePUPOBATH MOHATHEM: CTEIEHb ¢ PALIMOHAIILHBIM [10Ka3aTeleM;

CBOOOJTHO OINEPHPOBATH TMOHATUAMH: Jorapudm 4MCIa, ACCATUYHBIE W HATypajbHbIE
Jorapu(pMmer;

CBOOOJIHO OINEPHPOBATH MOHATHAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHTa;

OTEepPUPOBATH MOHATHIMU: APKCUHYC, APKKOCUHYC M aPKTAHTEHC YHCIOBOTO apryMeHTa.

YpaBHeHHs H HepaBeHCTBA:

CBOOOJIHO  ONEpUpoBaTh  MOHSATHAMM:  TOXKJECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS M YPaBHEHUA-CIIEACTBHA, PABHOCHUIILHBIE HEPABEHCTRA,

MPUMEHSTh Pa3IUYHBIC MCTOIBI PEIICHUS DPAlMOHATBHBIX H JIPOOHO-pAIHOHATBLHBIX
ypaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JUIsl PELLIEHHS HEPABEHCTB;

CBOOOJHO ONIEPUPOBATH MMOHATHAMU: MHOTOYICH OT OJHOW IEPEeMEHHON, MHOIOYIEH C
HEeIBIMA  KOd(p(QUIIMEHTaAMH, KOPHM MHOTOYIICHA, TPHMEHSATH JICJICHHE MHOTOWICHAa Ha
MHOT'O4YJICH ¢ OCcTaTKOM, Teopemy be3y u Teopemy Buera jis pemenus 3auay;

CBOOOJTHO OMEpHpOBATh TMOHATHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHWi, MaTpula,
OTpENeNIUTeNIb MaTpHilbl 2 X 2 W €ro reoMEeTPHYECKHi CMBICH, HCIOJb30BaTh CBOHCTBA
onpezaenurest 2 X 2 i BBIYUCIGHHS €r0 3HAYCHUS, IPUMEHSTH ONPEACIUTENN JUIs PeLIeHus
CHCTEMbl JIMHEHHBIX YpaBHEHHi, MOIE/IHPOBaTh PEaJbHbIE CHTYALMH C MOMOULIBI0 CHCTEMBI
JTUHEHHBIX YpaBHEHW, WCCIENIOBaTh MMOCTPOCHHBIE MOJAETH C TOMOIIBI0 MATpPUIl U
OTIPEICIIUTEIICH, UHTEPIPETUPOBATH MOJTYUYCHHBIH PE3yJIbTaT;

HCIIOJIB30BAaTh CBOMCTBA JICHCTBUIH ¢ KOPHSIMH JUIS NPeoOpa3oBaHust BhIPaKEHHMH;

BBITIOJIHATL ~ MPE0OpPa30OBaHUsl  YHMCIOBBIX  BBIPAKEHHWI, COJAEPIKAIIUX CTENEHH C
pallHOHAIBHBIM MOKa3aTelIeM;

HCIIONB30BaTh  CBOMcTBA  JlorapumoB Uit npeoOpa3oBaHHsl  JIOrapuMHUCCKHUX
BBIPAKEHHH;

CBOOOJHO  OMEpUpOBaTH  MOHATHAMHU:  HMppAaLUOHANbHbIE,  MOKa3aTelbHbIE U
norapuMuuecKue ypaBHEHHs, HAXOAUTh MX PEIICHUS C MOMOIIBI PAaBHOCHIIBHBIX [1E€PEX0J0B
HJIH OCYLIECTBIISAS NIPOBEPKY KOPHEi;

NPUMEHSATh ~ OCHOBHBIE  TPHUTOHOMETpUHYecKHe  GopMynbsl  iusi  TnpeoOpa3oBaHUSA
TPUTOHOMETPHYCCKUX BBIPAKCHHIA,

CBOOOJIHO ~ OINEPHPOBATE [MOHATHEM: TPUTOHOMETPUYECKOE YPABHEHUE, IIPUMEHSATH
HEeoOXoauMBbIe (QOPMYIIBI I PEIICHHA OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX YPABHEHHH;

MOJICTUPOBaTh pEaJbHbIE CUTYAMH Ha S3BIKE aiareOphbl, COCTaBJIATH BHIPAKECHHUS,
ypaBHEHHs, HEpaBEHCTBA I10 YCJIOBHI 3ajadM, MCCIE]0BAaTh IOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM amapaTa ajireophl.

DOyHKUHH U TpadpuKu:

CBOOOJJHO ONEpUpPOBaTh MOHATHAMHU: (PYHKLHSA, CIIOCOOBI 3ajaHusl (PYHKLIHH, B3aHMHO
oOparHble (PYHKIMH, KOMIO3ULMA (YyHKUMH, rpaduk (QYHKIMH, BBIIOJHATH 3JIEMEHTAPHBIE
npeobpaszoBanus rpadukoB QyHKINNI;

CBOOOJTHO OTICPUPOBATH TOHATUSAMH: OOJIACTh OMNPECHCICHHS W MHOMKECTBO 3HAYCHUIA
(GyHKUMHU, HYJIN PYHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;
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CBOOOJHO ONEPUPOBATH MOHATHAMHU: UYETHBIE U HEUYETHbIE (DYHKIUH, EPUOJHUUECKHE
GYHKIHM, TPOMEXYTKH MOHOTOHHOCTH (GYHKUMH, MaKCHMyMbl M MHHHMYMbI (QYHKIHH,
HauOoJbIIee U HaUMEHbLIee 3HaYeHHe (DYHKLIUHU Ha IIPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH TMOHATHAMU: CTENEHHas (YHKUMA C HATypaJbHBIM W LEJbIM
nokasaresieM, rpaukK CTENeHHOH (YHKIMHM C HATYpalbHBIM M LENbIM TOKa3aTeneM, rpaguk
KOPHS N-0H CTENECHU KaK (PYHKIIMH 00paTHOW CTENECHHU C HATypallbHBIM [I0KA3aTelIeM;

ONnepupoBaTh TOHATHSIMM: JIUHEHAsl, KBaJpaTuyHas M JpOOHO-JMHEeHHas (QYHKIMH,
BBITIOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHHE UX IPa(pHKOB;

CBOOOIHO ONEpHPOBAaTh MOHATHAMH: IIOKa3aTC/IbHAsA M JorapudMmHucckas (QyHKIHH, HX
CBOWCTBA U IpaMKu, UCIIOJIL30BATE UX I'PAPUKH JUIsl PEILICHHS! YPaBHEHHIA;

CBOOO/IHO ONEPHPOBATH MOHATHAMU: TPUTOHOMETPHYECKAS OKPYKHOCTb, OMPEACICHHE
TPUrOHOMETPHUYECKUX (YHKLHI YUCIOBOTO apryMeHTa;

MCIIOB30BaTh rpaukn (QYHKUMH U1 MCCIIEIOBAHMS IIPOLECCOB W 3aBUCHMOCTEH IpH
peleHHn 3ajia4 U3 JPyrux ydyeOHbIX IPeMETOB W peallbHOW KHU3HH, BhIpaXKaTh (POpMyIaMu
3aBUCHUMOCTH MEKIY BEIMYHHAMU;

Hauana MmaTeMaTH4YeCKOr0 aHAIH3a:

CBODOOJIHO OIEPHPOBATh IMOHATHAMH: apudMeTHYecKass U IeoMeTpPUYecKas Mporpeccus,
Oeckonedno yObIBaIOIIas TEOMETPUUECKAs IPOTPECCHs, JHHEHHDBIH M YKCTIOHEHIIHAIBHBIA POCT,
(dopMyna CIOXKHBIX HPOLICHTOB, UMETh MIPEJCTABICHHE O KOHCTAHTE;

HCII0JIB30BaTh [IPOrPECCHH JUIA PELICHU PealbHbIX 3a/1a4 PUKJIATHOIO XapaKTepa;

CBOOOJHO  OMepupoBaTh  MOHATHSAMM:  IIOCIEIOBAaTEILHOCTL,  CIOCOOBI  3a/laHus
MOCIEN0BATENbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BAaTENbHOCTH, MOHUMATh OCHOBbI
3apOKACHHS MaTeMaTUYeCKOro aHa/Iu3a Kak aHajin3a 0ECKOHEYHO MallbIX;

CBOOOJIHO ONEPHPOBATH MOHATHSMH: HENpPEpbIBHbIE (DYHKIIMK, TOYKH paspbiBa rpaduxa
dbyHKIIH, aCUMNTOTHI Tpaduka GyHKINHU;

CBOOOJIHO OMNEpUPOBATh TOHATHEM: (YHKIUS, HENpPEphIBHAs Ha OTPE3Ke, MPHMCHSIThH
CBOMCTBA HENPEPLIBHLIX (GYHKIMMI JUIs pelIeHus 3a/1ay;

CBOOOJIHO OMNEpPHPOBATH IMOHATHUAMHU: IepBas W BTOpas INPOM3BOJHBIE (YHKIMH,
KacaTesibHas K rpaduky GyHKINH;

BBIUHCIIATH IPOM3BOJHBIC CYMMBI, IPOM3BEICHHS, YacTHOTO W KOMIIO3ULHUHM JIBYX
GbyHKIHI, 3HATH IPON3BOIHBIE JIEMEHTAPHBIX DYHKIIHIA;

HCII0JIb30BaTh reOMETPUYeCKU U (PU3MUECKHUil CMBICI TPOU3BOIHOI [ peleHus 3a1au.

MHosxecTBa H JIOTHKA:

CBOOO/THO ONEPUPOBATE MOHATUAMU: MHOXKECTBO, ONEPAIIMN HAJl MHOXKECTBAMMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar Ui ONUCaHus PEalbHbIX MPOLIECCOB
U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YYCOHBIX IIPEIMETOB;

CBOOOJIHO ONEPUPOBAThH TMOHATUIMMU: OIPEIEIEHHE, TEOpeEMa, YpaBHEHHE-CIECTBHE,
CBOHCTBO MAaTeMaTH4YeCKOro 0O0BEKTa, [I0KAa3aTeNbCTBO, pPABHOCHIIBHBIE YPAaBHEHHA H
HEPaBEHCTBA.

K konuy oOyuenus B 11 kmacce oOyuaromuiicss MOJMYYHT CIEAYIOUIME IPEIMETHBIC
pe3yabTATHL M0 OTJENbHBLIM TeMaMm paboueil mporpaMmsl yueOHOro Kypca «Ajredpa u Hayana
MaTeMaTHYECKOr0 aHaInu3an:

Yuesra H BEIYHC/ICHHS

CBOOOJIHO ~ OINEpPHpOBaTh MMOHATHAMH: HATypajbHOE M 1EJ0€ YHCI0, MHOKECTBA
HATYpPaIbHBIX U LIEJIBIX YUCEJ, UCTIONB30BaTh NPU3HAKH AenuMocTh uenbix uncen, HOJ n HOK
HaTYPaJIbHBIX YHCEN /1A PELICHUS 3aa4, IPUMCHATh anroput™ EBknnpa;
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CBOOOJIHO ONEPUPOBATH NOHATHEM OCTATKa MO MOJYIIIO, 3alHCHIBATh HATYPAIbHbIE YUCTIA
B PA3JIMYHBIX MO3UIIHOHHBIX CHCTEMAX CYHCICHUSA;

CBOOOJ/IHO OIEpPHPOBaTh MOHATUAMH: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMILIEKCHBIX
4pcell, MMPeCTaBIATh KOMIUIEKCHBIE YUCa B anredpanyeckoil M TpUroHomerpHieckoi Gopme,
BBITIOJIHATHL apu(METHYECKHE ONepalui ¢ HUIMH U H300pakaTh Ha KOOPAMHATHOMN MIOCKOCTH.

YpaBHeHHS H HEpaBeHCTBA:

CBODOJIHO  ONEpUPOBATH  MOHATHUAMH:  HMPpAlMOHAILHBIE,  [IOKa3aTellbHble |
norapu()MHUECKUE HEPAaBEHCTBA, HAXOAUTH MX pEIICHHS ¢ [OMOIIBI0 PABHOCHIBHBIX
MEPEXOI0B;

OCYILECTBJISIT OTOOP KOPHEH IPU pelieHHH TPUTOHOMETPHYECKOI0 YPaBHEHUS;

CBOOO/IHO ONEPHPOBATh MOHATHEM TPHUTOHOMETPHHYECKOE HEPABEHCTBO, HPUMEHATDH
HeoOxoauMble GOPMYIIbI ISl pellieHHs OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUpPOBaTh NOHATHAMM: CHCTEMAa M COBOKYITHOCTb YPaBHEHHH H HEPAaBEHCTB,
PABHOCHJIbHBIE CHCTEMbI M CUCTEMBI-CIIEJICTBUS, HAXOUTh PEIIEHHs CHCTEMBI U COBOKYITHOCTEH
parMOHANbHBIX, MPPAIHMOHANBHBIX, TMOKA3aTeNbHBIX W JIOTApH(GMUYECKNX ypPaBHEHWH N
HEpPaBEHCTB;

pelars  panMoHalbHbIe, MppALMOHAIBHBIE, [OKa3aTelbHbIE, JorapupMuueckie U
TPUIOHOMETPHYECKHE YPABHEHHs U HEPABEHCTBA, COACP/KALIME MOLYJIH H IIapaMeTPhl;

OPUMEHSATH rpaduyeckie METOIbI ISl PEIICHUS YPAaBHCHUIH U HEPAaBEHCTB, a TAKKE 3aJau
C nmapameTpamu;

MOJICTUPOBATL PpealbHBIE CUTYaUUMH Ha sA3bIKe aiaredphl, COCTaBJIATH BLIPAKEHHUS,
YpaBHEHHs, HEPaBEHCTBA M HX CHCTEMbl 10 YCIOBHIO 3a/aqH, HCCIEI0BATh MOCTPOCHHBIE
MO/IEJIH C HCIIOJIb30BaHHEM aImapara aiaredpbl, HHTEPIPETHPOBATH [10JYYESHHBIH pe3ysbTaT.

Dynkuuu u rpadpukn:

CTPOUTH TpaUKH KOMMO3UIMH (PYHKIHHA C MOMOIIBIO HJIEMEHTAPHOTO HMCCIENOBAHUA U
CBOIMCTB KOMITO3ULIUH ABYX (DYHKIIHIA;

CTPOMTh TIeOMETpPHYECKHE 0O0pa3bl YpaBHEHHWH M HEPABEHCTB Ha KOOP/JMHATHOH
IJI0CKOCTH;

CBOOOJIHO OTIEPUPOBATh MOHATUAMH: TPaQUKNU TPHTOHOMETPHUCCKUX (DYHKITHH;

NPUMEHATh (DYHKLUM JUIS MOJICIIHPOBAHUS M UCCIIEJOBAHNS PeabHbIX ITPOLIECCOB.

Havaia maTeMaTH4eCKOIro aHa/m3a:

HCIOJIb30BaTh NPOM3BOJHYIO Ul MCCIEJ0BAHHUSA (YHKIMM HAa MOHOTOHHOCTb U
KCTPEMYMBI;

HaxXoJUTh HauboJIbIIee U HAUMEHbLIee 3HaYeHNs! (PYHKIIMH HENPepbIBHOM Ha OTpe3Ke;

HCII0JIb30BaTh MTPOM3BOHYIO I HAXO0XKICHHS HAMIYYIIErO PEIEHHS B MPHKIAOHBIX, B
TOM YHCIIE COIHAIIBHO-IKOHOMHYECKHX, 3ala4vaXx, A OIIpEAciIcHHs CKOPOCTH H YCKOPCHHSA
rpouecca, 3ajJjanHoro Gopmyoit wiu rpagpukom;

cBOOO/IHO OTIEPUPOBATH MOHATHAMU: TIEPBOOOPA3HAs, ONPEIENEHHBIN HHTErPal, HAXOIUTh
nepBooOpa3Hele NEMEHTapHBIX (YHKIMH M BBMHCIATHL HHTerpaa no ¢opmyne HeroToHa-
JleiiOnuIa;

HAXOJUTh MJIOIIA M IIOCKUX (UIYp U 00BEMBI TeJ ¢ TOMOLIBLIO HHTErpana;

MMEThb NPEJCTABICHHE O MaTEeMaTH4YeCKOM MOJCNUPOBAaHHM Ha MNPHUMEpPE COCTABJICHUSA
JUQpepeHIHaNbHBIX YPaBHEHUH;

pemaThk NPUKIaJHbIe 3a/1a4i, B TOM YHCIIE COIMAIBHO-2KOHOMHYECKOTO H (PU3HYECKOIO
XapakTepa, CpeaACcTBAMH MAaTEMATHYCCKOIo aHaJIu34a.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KonuuecTBo uacop

Ne JueKkTponHbie (G poBbIe)
HammeHoBaHHe pa3/iesiOB U TEM MPOTrPaMMbI KOHTpOILHBI IpakTHYecKHe
n/n Bcero o0pasoBatesibHbIE PeCypChbl
e padoTsI padoTsl
MHOKECTBO NENCTBUTENBHBIX YHCET. 2
http://school-collection.edu.ru
1 Meuorounensl. PanponaneHble ypaBHEHUS U 23 | 0
y = https://m.edsoo.ru/
HepaBeHCTBA. CUCTEMBI TMHCHHBIX YpaBHCHHIH
) Oyukuuu U rpadukn. CrenenHas GpyHKIMS C 12 l 0 http://school-collection.edu.ru
LeJIbIM [T0Ka3aTesieM https://m.edsoo.ru/
3 ApupmMeTHyecKkuil KOpeHb N-0i CTENEHHU. 14 1 0 http://school-collection.edu.ru
HppauuoHanbHBIC YPABHCHHUS https://m.edsoo.ru/
4 [TokazatenbHas Gynkius. [lokazaTenbHbie 10 i 0 http://school-collection.edu.ru
YpPaBHEHUS https://resh.edu.ru/
5 Jlorapudmuyeckas QyHKUUSL. 18 1 0 http://school-collection.edu.ru
Jlorapudmuyeckue ypaBHeHUs https://m.edsoo.ru/
6 TpUroHOMETPHYECKHE BHIPAXKEHUS U YPABHEHHUSI 22 1 0 hulp.. scheobcollection. iy
P iR P IRARKE https://resh.edu.ru/
7 ITocite10BaTEIBHOCTH H IIPOTPECCHH 10 1 0 hetp:i-schoolcollection.cdu.ry
7t porp https://resh.edu.ru/
8 Henpepeisubie pynkumu. [Tpoussoanas 20 1 0 http://school-collection.edu.ru
9 [ToBTOpeHue, 00OOIIEHNE, cUCTEMATH3AIIUS - 3 0
3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 11 0
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11 KIIACC

KoanuecTBo uacosp

Ne
/ HaumeHoBaHue pa3iejioB U TeM NMPOrpaMMbl . Konrtpoabnbie | TIpakTHueckne uekTpoHHble (IHPPOBbLIE)
n/n -
CERs padoThI paboThI oOpa3oBaTe/ibHbIe pecypchl

. HccenenoBanne GyHKIHI ¢ OMOILBIO ) | 0 http://school-collection.edu.ru

MIPOU3BOAHOMN https://m.edsoo.ru/
http://school-collection.edu.ru

2 [TepBoodpa3zna Terpa 12 1 0

PBOODPaAsHai I HHTETpal https://m.edsoo.ru/
3 I'padukyn TpUroHOMETpUYECKUX (DYHKIHH. 14 | 0 http://school-collection.edu.ru
TpuroHoMeTpH4yecKkHe HepaBeHCTBa https://m.edsoo.ru/
4 HppauuoHnaibHble, oKa3aTebHbIE U 24 ) 0 http://school-collection.edu.ru
norapuMUYECKHE HEPABEHCTBA https://resh.edu.ru/
http://school-collection.edu.

5 KomruiekcHble yncia 10 1 0 T
https://m.edsoo.ru/
http://school-collection.edu.r

6 HarypanbHbie 1 nebie 4yncna 10 1 0 httEs: /T/tesh.e:u.ru; SIS

7 CucTeMbl pallHOHAIBHBIX, HPPALIMOHATIBHBIX 12 1 0 http://school-collection.edu.ru

TIOKA3aTeJIbHBIX U JIOTapU()MHUUCCKHX YPaBHCHHM https://resh.edu.ru/
8 3ama4yu ¢ mapaMeTpaMu 16 1 0 http://school-collection.edu.ru
[ToBTOpenue, obobmeHNE, cUCTEMaTU3AIIUA
9 . . . 16 2 0
3HaHWUH
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

IMPOLECCA

OBA3ATEJ/IbBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

1.

Maremaruka. AnreOpa U Hauajna MaTeMaTudeckoro anammusa, 10 kmacc/ Mepansk AT,
Homuposckuii 1. A., [Toxskos B.M.; nox penaxumeii [Togonsckoro B.E., O0mectBo ¢
orpaHMuYeHHOM 0TBeTCTBeHHOCTRIO M3naTenbckuii uentp « BEHTAHA-I'PAD»;
AxmmoHepHoe obmiectBo «M3natensctBo «IIpoceenienue»

MaremaTtuka. Anredpa W Hayaia MaTeMaTuueckoro ananusa, 11 knacc/ Mepsask A.l'.,
Homuposckuii JI.A., [TonsikoB B.M.; mox penaxiueii [Togonsckoro B.E., O6mectBo ¢
orpaHu4eHHON oTBeTcTBeHHOCThIO M3naTenscknii nentp « BEHTAHA-IPA®Dy;
Axumoneproe odmiectso «M3narenscreo «llpocsenienrer

Maremaruka: anreOpa U Havyala MaTEMaTHYECKOTO aHaln3a, TeoMeTpus. Anredpa u
Hayajga mareMarndeckoro aHaiansa, 10-11 xmacesl/ Anumos HILA., Koxarna FO.M.,
Tkauesa M.B. u nipyrue, AkuuonepHoe oduiecTso «M3narenscTso «IIpocserienue

METOJHYECKHE MATEPHAJIBI 1)1 YYUTEJIA

1.

OEJJEPAJIBHAS PABOYAS ITPOTPAMMA CPEJIHEI'O OBLIEI'O
OBPA30OBAHWAA, MATEMATHUKA, (yrinyOnéunselii yposens), (Juist 10—11 knaccoB
oOpa3oBarelbHbIX opranu3anuii), Mocksa — 2023

byuko, E. B.

Maremartuka : anreOpa 1 Hadajaa MaTeMaTH4ecKoro aHanu3a.

YrayOnéunslit ypoBenb : 10 kimace : MeToguueckoe nocooue /

E. B. byuko, A. I'. Mep3nsk, B. b. ITononckuii, M. C. SAxup. — M. :
Benrana-I'pag, 2020. — 92 c. :

Martemartuka: anreOpa ¥ Ha4ajla MaTEMaTUYECKOTO aHali3a, reoMeTpus. Anredpa u
Havyajia MaTeMaTHYecKoro aHaiu3a. Yriny0oiaéunblil yposeHs : 10 kiiacc :
CaMOCTOSITENIbHBIE U KOHTpoINbHbIC padoTel / A. I'. Mepamnsk, B. b. Ilononckuii, E. M.
Pabunosuy, M. C. Slkup. — M. : Benrana-I'pad,

2020. — 125, [3] c. : un. — (Poccuiickuii yueOHUK).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.

XpaHuauiie eInHON KOIeKIHu IH(POBBIX 00pa30BaTEILHBIX PECYPCOB, T€
IPeACTaB/ICH LIMPOKUH BBIOOP 2JIeKTpOoHHBIX mocoduii htip://school-collection.edu.ru
®enepanpHas cucTeMa HHPOPMaIHOHHO-00pa30BaTeIbHEIX PECypCOB
(uHdopMmarmoHHLIiT moptan) http://wmolow.edu.ru

XpaHUIHIIE HHTEPAKTUBHBIX 2JIEKTPOHHBIX 00pa3oBaTENbHBIX PECYPCOB
http://fcior.edu.ru
KoJekiust KHUT, BUICO-JICKIINIL, TT0100pKa 3aHMMaTEIbHBIX MAaTCMaTHICCKHX (DAKTOB.

Hndopmanus 06 onumnuanax, HaydHbIX IIKOJAX MO MaTeMaTHKe. MenuaTeka
http://www.math.ru
CeTb TBOpPUYCCKHX yuUTEICH. MeToandeckue mocoOus Ui YIUTEs; y4eOHO-

METOIUYECKHE MOCOOUsA; CII0BAapH; CIPABOYHUKH; MOHOTpaduu; yaeOHUKH; paboune
TeTPaJn; CTaThH MepruojndecKoi neyatu http:/www.int.ru
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6.

10.
11.
12,
13.
14.
15.
16.

17
18
19
20

«Yuutens.py». [lenarornyeckue macrepckue, MurepHer-odpasoBaHue.
JlucrannnonHoe obpazosanue. Karamor pecypcoB «B moMoImb yuanuTemo»
http://teacher.ru http://teacher.fio.ru

Kparkast ucTopHsi MAaTeMaTHKH: ¢ JIPEBHUX BpeMeH J10 3110xu Bospoxienus. [Toprperst

u 6uorpadpuu. CodbiTua M OTKpeITHS http://sbiryukova.narod.ru

[TpaBHiIbHBIE MHOTOIPAHHUKH: JIIOOONBITHBIE (aKThl, UCTOPHS, IpuMeHeHHe. Teopema

Diinepa. [lnaroHoBbl 1 ApxuMenoBel Temna. buorpagudeckue ceeaenns o [lnatone,

Apxumeﬂe, EBknupae n JAPYrux y4€HBIX, HMCIOIIHUX OTHOLICHHE K TEME.

MHOFOT‘[)&HHHKH B UCKYCCTBE H apXHUTCKTYpC. 3aHUMAaTEJIBHBIC CBEJICHUS O HEKOTOPBIX

JuHUAX JIMHUK: onpesieneHns, M0ONBITHEIC (PaKThI, IPHMEPE] HCIIOIB30BaHUS.
I'unepOona, napadoa, JUMIIC, CHHYCOMA, CITUPab, UKJIOH/1a, KapAHOouI1a
http://www .tmn.fio.ru/works/

[MoaroroBka k sk3ameHaMm https://math-ege.sdamgia.ru http://alexlarin.net

MaTtemMaTHYeCKHE ITIOAbl WWW, etudes.ru

DnexTpoHHas 1IKoJa «3HaHuKay http://znanika.ru/

HMuTepakTUBHOE IPUTIOYKEHHE JIJIS COCTaBlAeHUs 3aAanuii https://learningapps.org

MHoro rnocobuit MoxHo ckayaTs http:/www.alleng.ru/edu/math1.htm

TecrupoBanue online 5-11 kmaccsr http:// www.kokch.kts.ru/cdo/

Hosele Texnonoruun B odpazosanuu http://edu.secna.ru/main/
[TyreBosmTens «B Mupe HayKu» JiIs LIKOJIBHUKOB

http://www.uic.ssu.samara.ru/~nauka/

Merasauuknoneaus Kupuiia 1 Medoms http://mega.km.ru

. Caiitel «Mup sHIMKIONEAMI» http://Www.rubricon.ru/ http://www.encyclopedia.ru/

Marepuans EI'D u I'HA http://www.fipi.ru/

Odununansneiii caiit EI'D http://www.ege.edu.ru/
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