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HOACHUTEJBHASA 3AIINCKA

ePabouass mporpamma yuyeOHOro Kypca «AnreOpa W Havalla MaTeMaTUYECKOIro
aHanu3a. YTIIyOJICHHBIH YpOBEHBbY» Ha YpPOBEHb CpEIHEro oO0Iiero oOpa3oBaHUs s
oOyuaroruxcst 10-x kmaccoB MAOVY «lllkona Ne 115» pa3paborana B COOTBETCTBUHU C
TpeboBarusamu: denepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpa3oBaHWU B
Poccniickont @enepanun»;

enpuka3za MunucrtepcrBa [IpocBemenus ot 12.08.2022 No 732 «OO0 yTBepkaeHUU
denepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAapTa CPEAHEro OOIIEro
00pa3oBaHUsI;

enpuka3a Munncrepcra [Ipocsemenns Poccniickonn @enepannu ot 12.08.2022 Ne
732 «O BHeceHMM HU3MEHEHHMH B (eaepalibHbIi TOCYAapCTBEHHBI 00pa30BaTebHbBIN
CTaHJapT cpeaHero oOiiero o0pa3oBaHMs, YTBEPXKIACHHBIM MpUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413»;

enpuka3za MunucrepcrBa IIpocBemenus ot 18.05.2023 Ne 371 «OO6 yTBepkaeHUN
benepanbHON 00pa30BaTENBLHON MPOrPaMMBbI CPEHETO 00IIEr0 00pa30BaHUMY;

enpuka3za MunucrepcrBa [IpocBemenus ot 22.03.2021 Ne 115 «OO6 yTtBepxkaeHun
[Topsinka opraHu3anuu U OCYIIECTBICHUS] 00pa30BaTEIbHON JESITEILHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeNbHbIM IIporpaMmaM — 0Opa30BaTENbHBIM MPOrpaMMaM HadyaJlbHOTO
00111eT0, OCHOBHOT'O O0IIIETO ¥ CPEIHETO 00111eT0 00pa30BaHUS;

oCII 2.4.3648-20 «CaHutapHO-3MHUIEMHUOTIOTHYECKUE TPEOOBAHUS K OpPTaHU3AIUSIM
BOCITUTAHUS U OOYYEHUSI, OTIIbIXa U O3JIOPOBIICHUS JETEH M MOJIOACKIN, YTBEPKICHHBIX
MMOCTAHOBJICHHEM TJIaBHOTO caHUTapHOro Bpauda oT 28.09.2020 Ne 28;

eCanlluH 1.2.3685-21 «'urueHnyeckre HOpMaTUBBI U TPEOOBAHUS K 0OECIIEUEHHIO
O0e3zomacHocT M (WiaM) OE3BPENHOCTH Ui 4eJIOBeKa (PAKTOPOB Cpellbl OOUTAHUS,
YTBEPKIACHHBIX TOCTAHOBJIEHUEM IJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne 2;

e y4yeOHOrO MJIaHa CPETHET0 0011Iero 00pa3oBaHus, YTBEPKIEHHOro prkazom MAOY
«IIxoma Ne 115» ot 31.08.2023 Ne 608 «OO0 yTBEp>KI€HUH OCHOBHOI 00pa3oBaTeIbHOM
IIPOTPaMMBbI CpeTHEr0 00IIero o0pa3oBaHus;

e (henepanpHON paboueld mporpaMMbl 1Mo y4deOHOMY Kypcy «AnreOpa M Havaia
MaTeMaTUYECKOTO aHAIU3ay.

VYyebnblii Kypc «AnreOpa U Hauaja MaTeMaTUYECKOTO aHAIN3a» SIBISETCA OJHUM M3
HanOoJiee 3HAUMMBIX B MpOrpamMMe CpeHero oliiero oopa3oBaHusi, MOCKOIbKY, C OJHOMN
CTOPOHBI, OH O0ECreunBaeT UHCTPYMEHTAIbHYIO 0a3y JUIsl U3y4YE€HUS BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C IPYTO¥l CTOPOHBI, (POPMHUPYET JIOTMUECKOE U a0CTPAKTHOE MBILIUICHNE
oOy4Jaroniuxcsi Ha ypoBHE, HEOOXOAMMOM JIJIsi OCBOEHUSI UHPOPMATUKH, OOIIIECTBO3HAHUS,
UCTOPUHU, CJIOBECHOCTH M JPYTUX ITUCHUIUIMH. B pamkax gaHHOTO ydeOHOro Kypca
oOy4Jaroniecs: OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKu, KOTOpas
(bopMynupyeT CBOHM TOCTHXKEHUSI B MAaTEMaTUYECKOM Gopme.



Y4eOHbIi Kypc anre0pbl M Hayall MaTeMaTHYECKOT0 aHATTN3a 3aKJ1aIbIBAE€T OCHOBY JJIs
YCIEUIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTUH, MOHHUMAHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHsI SKOHOMUKH U OOIIECTBEHHOM KU3HU, MIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO UCIOJIb30BATh UX JIJIsI
nanbHeiero odpa3oBaHus W B IOBCEIHEBHOM KU3HU. B TO ke Bpemsi OBiaJieHUE
aOCTpakTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl U MaTeMaTHUECKOTrO
aHaJli3a pa3BHBACT YMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTD,
NIOKa3bIBaTh YTBEPKICHHUS C IIOMONIIbI0O MHAYKUWH M PACCYXkJIaTh JIEAYKTHUBHO,
UCI0JIb30BaTh 0000IIEHHE U KOHKPETU3AIMIO, aOCTparupoBaHue U aHAJIOTuIo, (hopMupyer
KPEaTUBHOE U KPUTHUUECKOE MBIIUICHUE.

B xone uzyuenust yueOHOro Kypca «Anredpa U Hayaia MaTeMaTHYECKOrO0 aHaUu3a»
oOy4Jaroniyecs: MoJIy4aroT HOBBIM OMBIT pElIeHUs MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIBHOIO
MIOCTPOCHUSI MAaTEMATUYECKUX MOJENEN PEaIbHbIX CUTyalluid, HHTEPIPETAIIUU MOTyYECHHBIX
pELIEHUIA, 3HAKOMSTCA C TPUMEPAMH MaTEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAYKE
1 UCKYCCTBE, C BBIJAIOIINMUCA MAaTEMAaTUUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VYuebHbIil Kypc 00J1a1aeT 3HAYUTEIBLHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIM
peanu3yeTcs Kak 4epe3 yu4eOHbIM MaTepuall, COCOOCTBYIOIIUN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUsA, TaK U uepe3 cnenuduky ydeOHON NeATeNbHOCTH, TpeOyrolen
MPOJOIKUTEIbHON KOHUEHTPAUM BHHMAaHUSA, CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH U
OTBETCTBEHHOCTH 3a MOJy4YECHHBIN pe3yJIbTar.

B ocHoBe MeTonuku 00ydeHus anredpe U HauajlaM MaTeMaTUYECKOro aHaau3a JIEKUT
JeSTETbHOCTHBIN MPUHIIUIT 00yUYEHUSI.

B crpykType ydebHOro kypca «AnreOpa W Havajla MaTEMaTHYECKOTO AaHAIIA3a»
BBIJICTIEHBI CIEAYIOUIME COJIEPKATETbHO-METOAUYECKUE JTUHUN: «Hucna U BBIYUCICHUS,
«DyHkuun U rpadukm», «YpaBHEHUs U HepaBeHCTBa», «Hauama Maremarnueckoro
aHanu3a», « MHOXeCTBa U JOrMKa». Bce OCHOBHBIE COAEpKATEIbHO-METOINYECKHUE JIMHUN
M3Y4al0TCs Ha MPOTSHKEHUH ABYX JIeT 00yUeHHUsI Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus,
€CTECTBEHHO [OMOJIHSS JAPYr Apyra M IOCTENEHHO HACHIAACh HOBBIMH TEMaMHU H
paznenamu. JaHHBIN yueOHBII KypC SIBISETCS MHTETPaTUBHBIM, MMOCKOJIBKY OObEIUHSET B
cebe coJepkaHhe HECKOJIbKUX MaTeMaTHYeCKUX JUCLUUIUIMH, TakKux Kak aireopa,
TPUTOHOMETPHUSI, MATEMATUYECKHUI aHau3, TEOPUs MHOXKECTB, MaTeMaTHU4eCKas JIOTUKA U
apyrue. Ilo wmepe Toro kak oOydarmuecs OBIaJ€BalOT Bc€ 0Oojiee MIMPOKUM
MaTeMaTUYECKHUM arllapaToM, y HUX MOCJIeI0BATEILHO (DOPMHUPYETCS U COBEPIIICHCTBYETCS
YMEHUE CTPOUTh MaTeMaTHYECKYI0 MOJIEIb PEeajbHON CUTyalluu, NMPUMEHATHh 3HAHMS,
MOJIyYCHHbIE TIPU M3YyYEHUH YYEeOHOro Kypca, [JIsi pEeLIeHUs CaMOCTOSITEIbHO
chOpMyTUPOBAHHONW MAaTEeMAaTUYECKON 3a/1a4uH, a 3aTEM MHTEPIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MEeTOAMYECKass JIMHUAA «YHcila M BBIUMCICHUS»  3aBEPIIACT
(dbopMupoOBaHNE HABHIKOB UCIIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4YaTo
Ha YpOBHE OCHOBHOTr0 0o01miero odpa3zoBanus. Ha ypoBHe cpenHero obuiero oopa3zoBaHus



ocoboe BHHMaHHE yaensercs (OPMUPOBAHHIO HABBIKOB PAIlMOHAJBHBIX BBIYUCICHHM,
BKJIIOYAIOIUX B C€OSI MCIIOJIb30BAHUE PA3IUYHBIX (POPM 3alHCH YHUCIIA, YMEHUE JeaTh
MPUKUKY, BBIOJHATH NMPUOIMKEHHBIC BHIYUCICHUS, OIICHUBATh YHUCIIOBBIC BBHIPAKEHUS,
paboTaTh ¢ MaTeMaTMYECKUMU KOHCTAaHTaMHU. 3HAKOMble OOy4YaroIMMCS MHOKECTBa
HaTypaJIbHbIX, LEJbIX, PAUUOHAIBHBIX M JECUCTBUTEIBHBIX YHMCEN JOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXI0M M3 3TUX MHOXECTB PACCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIlelU(UIECKUE 3a]]a4i U OTIEPALIUU: JIJICHNUE HAIENO0, OTIEPUPOBAHUE
OCTaTKaMM Ha MHOXECTBE LEJbIX YHUCEJ, OCOObIE CBOWCTBA pAalMOHAIBHBIX U
UppalMOHAIbHBIX YHCET, apU(PMETHUYECKHE OIEepaluy, a TaKXKe H3BICYEHHE KOPHS
HaTypaJIbHOM  CTENEHM HAa  MHOXXECTBE  KOMIUIEKCHBIX  uuced.  braromaps
MOCIIEOBATEILbHOMY PACIIMPEHUIO Kpyra WCHOJIb3yeMbIX YHCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHUS JJs PEIICHUs Ppa3luvHbIX 3a7ad  (opMUpyeTcs
IPEJICTAaBICHUE O €AMHCTBE MAaTEMAaTHKH KaK HayKd M €€ poJid B MOCTPOCHUH MOJEJEH
peaIbHOTO MHpA, IIUPOKO UCIOJB3YIOTCS 0000IIEHNE U KOHKPETU3AIH .

Jluaust «YpaBHEHUS U HEPABEHCTBa» pEan3yeTcsl Ha MPOTSHKEHUU BCETO O0ydeHUs
HA YpPOBHE CpeHero o0Iero o0pa3oBaHus, MOCKOIbKY B KaxaoMm pasaene [IporpamMmer
MPEeIyCMOTPEHO pEIICHWe COOTBETCTBYIONIMX 3adad. B pesymprate oOyuaromuecs
OBJIAJICBAIOT Pa3JIMYHBIMM METOJaMH pEUIEHUS pPAalMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUN, HEPABEHCTB U
CHUCTeM, a Takke 3ajay, coepammx mapaMmeTpbl. [lomydeHHbIE yMEHUS UIMPOKO
WCTIONB3YIOTCSL TIPH MCCIENOBaHUU (YHKIUI C MOMOINBIO MPOW3BOIHOM, MPHU pPEUICHUH
NPUKIAJHBIX 3aa4 U 3a/Ja4 Ha HaXOXKJIEHUE HauOOJIbIIUX W HAaWMEHBIIMX 3HAYCHUM
bynkuun. JlaHHas conaepkaTenbHas JIMHUS BKIIOYaeT B ceOs Takxke (OpMHpOBaHUE
YMEHHHM BBIMOJHATH pacuéTel 1o Qopmyiam, npeoOpa3oBaHUs PalMOHAIBHBIX,
UPPAIMOHATIFHBIX U TPUTOHOMETPHUECKUX BBIPAKEHH, a TAKKE BBIPAKEHHM, COACPKAIIUX
cTeneHu U jorapudmel. braronapst u3yueHuio anredpandeckoro Marepuaia mpoucCXOauT
JalibHEeIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS O0ydYaroIuxcs,
(bopMHUpPYIOTCS HAaBBIKU JETYKTUBHBIX PacCyXJE€HUH, pabOThl C CUMBOJIBHBIMU (pOpMaMH,
MPECTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHUJIE PABEHCTB M HEPABEHCTB.
AnreOpa mnpejnaraer 3(QQGEKTHUBHbIE WHCTPYMEHTHI [JIsl PELIEHUS NPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3a/1ay, HarJISIHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa
HayKH.

CopepxarenbHo-MeTonnyeckas THUSA «DyHKINU U TpaduKn» TECHO MEepeIuieTaeTcs
C JpyrMMH JIMHUSMH Y4eOHOTO Kypca, TOCKOJbKY B KaKOM-TO CMBICIE 3adaéT
[OCJIEI0BATENbHOCT M3Y4YE€HHUs MaTepuana. V3ydeHue CTEeNneHHOH, IOoKa3aTesbHOM,
JorapuMUUECKOd UM TPUTOHOMETPUYECKHX (YyHKIMI, UX CBOWCTB U TpaduKOB,
UCIOJIb30BaHue QYHKIIUH T peIeHUs 3a1a4 U3 IPYruX yu4eOHbBIX MPEAMETOB U peabHON
’KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAIU30M, TaK U C PEIICHUEM YpaBHEHUI U
HepaBeHCTB. [Ipu 3ToM 60JbII0€ BHUMaHKE yaEseTCsl POPMUPOBAHUIO YMEHHUS BBIPAKATh



dbopMynaMu 3aBUCHMOCTH MEXKIY Pa3IMYHBIMU BEIIMYMHAMH, MCCIIEIOBATH MOJyUYCHHbBIE
byHKIMHA, CTpOUTh WX Tpaduku. Marepuan 3TOH coAep)KaTeIbHON JTHHUM HAIeJIeH Ha
Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIONINX BhIpakaTh 3aBUCUMOCTU MEK/Ty BETMUMHAMU
B pa3au4yHOM (opme: aHaIUTHYECKOM, rpaduueckoil u cioBecHOM. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 00OOIICHHIO U
KOHKPETHU3alluH, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenpHass auHus «Havama MaTeMaTM4ecKOro aHajau3a»  MO3BOJISET
CYLIECTBEHHO pPAaCUIMPUTh KPyr KaK MaTEMaTHYECKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OOYYaIOMIMMCS, TaK KaK Y HHUX MOSIBJISIETCS BO3MOKHOCTh CTPOUTH Ipaduku
CJIOXKHBIX (DYHKIIUU, OMPENeNsiTh X HAaUOOJbIINE U HAUMEHbBIIINE 3HAYEHUS, BBIYUCISATH
wiomagu Guryp u o0ObEMBI TN, HaXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. J(aHHas
cojJiepKaTelibHasi JTUHUSA OTKPHIBAET HOBBIE BO3MOXKHOCTHU IMOCTPOEHHUS MATEMATHUECKUX
MOJIEJEN pealbHbIX CUTYAIUH, TO3BOJISIET HAXOIUTh HAUITYUIlIEe PEIICHUE B IPUKIIA/IHBIX,
B TOM YHCJIE COLUUAIbHO-3)KOHOMHYECKHX, 3aJadyaXx. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYECKOT0 aHajdu3a CIOCOOCTBYET pa3BUTHUIO aOCTpakTHOro, (opMasibHO-
JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHI pacrno3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEMATUKHU B HAyKe, TEXHUKE U UCKyccTBe. O0ydaromuecs: y3HaT
O BBIJIAIOIIUXCS PE3YNIbTAaTaX, MOJYYCHHBIX B X0J/I€ PA3BUTHSI MAaTEMATHKU KaK HAyKH, U 00
UX aBTOpax.

ConepxaTenpHO-MeTOANYECKasT JTUHUA «MHOXECTBa M JIOTMKa» BKJIOYAEeT B ceOs
AJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTUYECKON JIOTUKH. TeOopeTHKO-MHOKECTBEHHbIC
MIPEICTABJICHUS] POHU3BIBAIOT BECh KyPC MIKOJIHHOM MaTEeMAaTUKH U MpeIaraloT Haubosee
YHUBEPCAIBHBIN S3bIK, O0BEAUHSIONIUI BCE pa3/iesibl MATEMAaTUKH U €€ TPUII0KEHUM, OHU
CBSI3bIBAIOT Pa3HbIE MATEMAaTUYECKHE NHUCIUIUIMHBI U UX MPUJIOKEHUS B €IUHOE LEIOE.
[TosToMy BaxXHO JaTh BO3MOXKHOCTh OOydYaromemycsi TOHUMATh TEOPETUKO-
MHO>KE€CTBEHHBIN SI3bIK COBPEMEHHOW MaTE€MAaTUKU U HMCIOJIb30BaTh €ro JJIsi BBIPAKECHUS
CBOUX MbICEH. JIpyruM Ba)KHbIM MPU3HAKOM MAaTEMAaTUKW KaK HAyKW CIEQyeT MPU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHHMI M CJICIOBAHHUE OMPEACIEHHBIM IpaBUIaM
MOCTPOCHUSI J0KA3aTeJIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MATEMaTUYECKOW JIOTUKHU
CITOCOOCTBYET PA3BUTHIO JIOTHUECKOTO MBINLJICHHUS] 00YUYarOIIUXCs, MTO3BOJISIET UM CTPOUTH
CBOU PacCyXJCHHUS Ha OCHOBE JIOTMUECKUX TpaBuil, (GOPMUPYET HABBIKKM KPUTHUUYECKOTO
MBIIUICHUS.

B yueGHOM Kypce «AnreOpa u Havalla MATEMATHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBbI MAaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOphIE€ TMPU3BAHBI CIIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB IMOCTPOEHHUS MOJIENEH pealbHbIX CUTYallui, UCCIEI0BAHMS ATUX
MOJIeJIel C MOMOIIBIO amnmapara aareOpsl 1 MaTeMaTHYeCKOTO aHalin3a, WHTEPIpEeTalun
MOJYYEHHBIX PE3YyIbTATOB. Takue 3aaHus BIUIETEHBI B KAXbIM U3 pa3eiI0B MIPOTPAMMBbI,
MMOCKOJIBKY BECh MaTepHay Y4eOHOro Kypca IIMPOKO WCHONIB3YETCS IS PelieHUs
OpUKIaAHbIX 3a1ad. [lpu pelieHun peanbHbIX MNPAKTUYECKUX 3a7ad  OOydaroniuecs



pa3BUBAIOT HAOJIOIATENbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIOJIb30BATh AHAJOIHI0, 0000IIAaTh U KOHKPETU3UPOBaTh Npodiemy. JlesTeabHOCTh Mo
(GOpMUPOBAHHMIO HABBIKOB PEIIECHUS MPHUKIAIHBIX 3a/Jad OpPraHU3yeTcs B IIPOIECcCe
M3yUYEHUs BCEX TEM yueOHOro Kypca «Asredpa 1 Hayana MaTeMaTHUYeCKOIO aHAJIN3a».

Ha wm3ydeHme yueOHOro kKypca «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaJIA3ay
otBoauTcs B 10 kitacce — 136 yacoB (4 4aca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucia 1 BIYMCICHUS

Paumonansupie  uucina. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOIEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npoOel W MPOLEHTOB IJIsl peUICHUs
NPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JlelicTBUTENbHBIE ~ Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCITIA.
Apudmerrueckue onepauudyd ¢ JEUCTBUTEIbHBIMU YUCIAMH. MOIyJb EHCTBUTEIBHOTO
yucia U ero cBoctpa. [IpubmkEéHHbIE BBIYKMCIICHUS, TTpaBUjia OKPYTJICHUS, IPUKUJIKA U
OLICHKA pe3yJIbTaTa BbIYUCIICHUN.

Crenenp ¢ 1eabpIM mokazareneM. bunom Hprorona. Mcmomp3oBaHme IOAXOAAIICH
dbopMbl  3amucHu  JEUCTBUTEIBHBIX YHUCET [JJi1 pEHICHUs MNPaKTUUYEeCKUX 3a1ad |
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenb ¢ palmoHaIbHBIM [MOKA3aTeNIeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
ITOKA3aTEIIEM.

Jlorapugm umcna. CoiicTBa norapudma. /lecaTnunbie U HaTypaJbHbIE JOTapU(PMBI.

Cunyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YKMCIOBOTO apryMEHTa. APKCUHYC, apKKOCHHYC
Y apKTaHI€HC YUCIIOBOTO APryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MPeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCUIIBHBIE YpAaBHEHUS U YpaBHEHUA-CIIEACTBUA. HepaBeHCTBO, penieHne HEpaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LEIbIX W JIPOOHO-PAIMOHATBHBIX YPAaBHEHHH U
HEPaBEHCTB. MHOTOYJIEHBI OT OJIHOM NMEPEMEHHON. [[eJIeHre MHOTOWIEHAa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gdunrenrtamu. Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppanmonaneubie ypaBHeHHs. OCHOBHBIE METOJIbl PELICHUS HPPAMOHATIBHBIX
YpaBHEHUM.

[TokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOJbl PEIICHHUS TMOKa3aTeIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJIbI PEIIEHUS JOTapUPMUUYECKUX
YpaBHEHUM.

OcHoBHble TpuronomeTpuueckue Gopmynsl. [IpeobpasoBanre TPUrOHOMETPUUECKUX
BBIpOKEHUH. PellieHne TpUroHOMETpUYECKUX YPABHEHUM.

Pemrenue cucrem NMHENMHBIX ypaBHEHUH. MaTpuila CUCTEMbI JINHEWHBIX YPABHEHUM.
Onpenenutens MaTPULbl 2X2, €r0 TeOMETPUUECKUN CMBICT U CBOMCTBA, BHIYUCIEHUE €T0
3HAUYECHHS, MPUMEHCHHUE OMPENECIUTEIS ISl PEUICHUS] CUCTEMbl JMHEWHBIX YpPaBHCHUMU.



Pemenne npukiiagHpix 3aa4 ¢ MOMOILBIO CUCTEMBI JINHEWHBIX ypaBHEHU. ccnenoBanue
MMOCTPOCHHON MOJENM € IMMOMOIIBIO MaTPUIL U ONPEICIIUTENEH.

ITocTpoeHne MaTteMaTHYECKUX MOJIETIEN PEATbHOM CUTyallt C IIOMOIIBIO YPaBHEHUN
Y HEpaBEHCTB. [ [puMeHeHre ypaBHEHU U HEPABEHCTB K PEIIEHUIO MATEMATUUECKUX 3a]1a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEaIbHOU KU3HH.

DOYyHKIUHU U TPAPUKHU

Oyukuus, cnocoOsl 3ananus QyHkiun. Bzanmuo obpatusie ¢ynkimu. Kommosumms
bynkuwmii. ['padux byHkumnn. DneMeHTapHbie npeodpa3oBaHus rpadUuKoB GyHKIUH.

OO6nactp omnpeneneHuss M MHOXECTBO 3HadeHUM QyHkiuu. Hynu ¢yHKuuu.
[IpomexyTku 3HaKomocTrostHCTBa. YETHple M Heu€THble GQyHKIUHU. llepuonuyeckue
¢ynkuun. [IpomMexxyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHUMYMBbI ()yHKLIWU.
HaunOoubliee 1 HauMeHblIee 3Ha4YeHus1 PYHKIMKM HAa IPOMEXKYTKE.

JluneliHasg, KBagpaThyHas U  JApOOHO-IMHEHHas (QyHKUMH. DJIEMEHTapHOE
HCCJIEJOBAaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas GyHKIMS C HATYpaJIbHBIM U 1IEJIbIM MoKa3zaTesneM. E€ cBolicTBa U rpaduk.
CaoiicTBa U rpaduK KOpHs N-0i CTENEHN KaK (YHKIUU OOpaTHOW CTENEHU C HATYPaJIbHBIM
ITOKA3aTEIIEM.

[lokazatenpHass u Jjorapudmuyeckas GYHKIUA, WX CBONCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomerpuyeckas OKpPYKHOCTb, ONPEAECICHHE TPUTOHOMETPUYECKUX (DYHKIUI
YUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHbIX Ipoueccax U sBieHusax. ['paduxu
pEaAIbHBIX 3aBUCUMOCTEMN.

Havana mareMaTH4ecKOro aHajau3a

IlocimenoBaTensHOCTH,  CcIOCOOBI  3aJaHMsA  IOCJIEAOBaTeJIbHOCTEH.  MeTon
MaTeMaTUYECKOW MHAYKIMH. MOHOTOHHBIE W OrPAHUYEHHBIE MOCIEAOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMATUYECKOTO aHaIM3a Kak aHajin3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas IMporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CyMma O€CKOHEYHO YOBIBAIOLIEH TIeOMETpHYECKON
nporpeccuu. JIMHEWHBIN M DKCIOHEHLIUANBHBIM pocT. YUucino e. Popmyna CIOXKHBIX
MPOLEHTOB. VCIonp30BaHME NPOTPECCUU ISl PELICHHS] PEANbHBIX 3a/1ad NPHUKIAIHOIO
XapakTepa.

HemnpepsiBHbIe QYHKIIMM U MX CBOMCTBA. TOYKH pa3pbiBa. ACUMNTOTHI TpaduKoB
¢bynkumii. CpoiicTBa (YyHKIMII HENpEepbIBHBIX HAa OTpe3Ke. MeToJ HMHTEepBAJIOB st
penieHus: HepaBeHCTB. [I[puMeHeHne CBONCTB HENMPEPBIBHBIX (DYHKIIMIM JJ1s1 pelIeHus 3a1a4.

[lepBass m BTOpass mpousBogHble (yHKUMU. OnpeneneHue, TEOMETPUUYECKUN U
(bu3nueckuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKINU.

[IpousBoaubie snemeHTapHbIX ¢yHKIUE. [Ipon3BomHas cymMmbl, MpOU3BENEHUS,
YaCTHOTO ¥ KOMMO3UIUU HYHKIUH.



MHoKecTBa H JIOTHKA

MHOXeCTBO, ONEpaluy HaJl MHOKECTBAMHM M WX CBOMCTBA. Jnarpammel Dinepa—
Benna. [IpumeHeHne TEOpETHKO-MHOKECTBEHHOI'O AaIllapara Uil ONMCAHUs PEAbHBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]a4 U3 IPYTHX YYEOHBIX NIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOIO OOBEKTa, CJEACTBHUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpa:kaIaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIMU OOYy4YaIOMIerocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCHUUCKOTrO OOIIecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOLEIYP TPaxqaHCKOTO
oO1mecTBa (BBIOOpPHI, OMPOCHI M JPYroe), YMEHHUE B3aMMOJIEWCTBOBATH C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U Ha3HAUCHHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPaXKIAHCKONW HMACHTUYHOCTH, VYBaXKEHHUS K
MPOLUJIOMY M HACTOAIIEMY POCCUHCKOW MaTE€MaTUKH, LEHHOCTHOE OTHOIIEHHE K
NOCTUKEHUSAM POCCHICKMX MaTEMaTUKOB W POCCUWCKON MAaTeMaTHYECKOW IIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHOPMUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKHU U IESITENbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTONUMBOIO OYyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHpPYy, BKJIIOYas OSCTETUKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPACCYX IACHUH, BOCHPUHUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTEeMaTUYeCKHWE 3HAHUS B HHTEpecax
3I0pOBOI0 U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(3mopoBoe TMTaHWE, COAJTAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
¢du3nUecKass aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE TMPHU 3AHSATHUSX CIOPTHUBHO-
0370POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZy, OCO3HAHHWE IIEHHOCTH TPYAOIIOOUs, WHTEPEC K Pa3IUIHBIM
chepam TmpodeccCHOHATBHON  NEATENbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW u eé
NPWIOKEHUSMH, YMEHHE COBepLIaTh OCO3HAHHBIA BbIOOp Oynymed mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHbI, TOTOBHOCTb M CIOCOOHOCTH K
MaTEMaTUYECKOMY OO0pa30BaHUIO M CaMOOOpPA30BAHHMIO HA MPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTMBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3K0JOrH4€CKOro0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, TIOHUMAHWUE BIHMSHUS COIMATHHO-
SKOHOMMYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOJHON M COLMAIBHOU Cpe/ibl, OCOZHAHUE
I00aJBbHOIO  XapakTepa JKOJOTUYECKUX MpoOjieM, OpHEHTalus Ha MPUMCHEHHUE
MaTeMaTH4YECKUX 3HAHUW JUIS pEIICHHWs 3a7ad B 00JIaCTH OKpPYXKaloIIeH Cpebl,
IJJAHUPOBAHHUE TMOCTYIMKOB W OIIEHKM MX BO3MOXHBIX TMOCIEICTBUI JJISI OKpYXKaromieh
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIIECTBEHHOM MNMPaKTHUKH, TOHUMaHHE MaTeMaTHUYeCKOM HayKH Kak
chepbl 4eIOBEUECKON AEATEIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAYUMOCTHU JJISI Pa3BUTHS
[UBWIN3ALNK, OBJIAJICHUE S3bIKOM MAaTEMAaTHUKU W MATeMaTUYeCKOM KyJIbTYpoOM Kak
CPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JEATEIbHOCTh MHAWBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKU MAaTEMAaTUUECKUX OOBEKTOB,
MOHSTUN, OTHOLIEHWW MEXIy TOHSATHUSMHU, (DOPMYIUPOBATH OINPEACICHUS TOHITH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUUA, OCHOBAHUA JJIs 000OIIEeHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJAUMOIO aHAIN3A;

BOCIIPMHUMATh, (POPMYIUPOBATH U MTPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUlIATEIbHBIC, ETUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBS3M W MPOTUBOPEYUS B
(haxTax, TaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSX, MpejiaraTh KpUTEPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;

Jie7aTh BBIBOABI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOAUTh CaMOCTOSATENIBHO JIOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUI
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CIOco0 pemieHus y4eOHON 3ajaun (CpaBHUMBATh HECKOJIBKO BAapHUaHTOB
perieHus, BrIOMpaTh HauOoJyiee MOAXOSAIINN C y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KPUTEPUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJb30BaTh  BOMPOCHI KAk  MCCIENOBATEIbCKUMA  HMHCTPYMEHT  IO3HAHUA,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIONIHME MPOTHBOPEUYNE, NPOOIEeMy, yCTaHaBIUBAThH
MCKOMOE€ U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;



MPOBOAUTH CAMOCTOSITENBHO CIJITAHUPOBAHHBIM SKCHEPUMEHT, HCCIEIOBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4ecKoro oOOBbeKTa, SBICHHS, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0BbEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATENbHO  (QopMyJIHpoBaTh 000OIIEHHWS U BBIBOJBI IO pe3yjibTaTam
NPOBENEHHOTO HAOJIO/ICHUsI, HMCCIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOITYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIEHNI;

MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTUE TMpollecca, a TakXKe BbBIIBUTaTh
MPEINOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAT IepUIMTHl MH(DOpMAIK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOMPOC U
IUIS PEIICHUs 3aauH;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UpPOBaTh W HHTEPNPETUPOBATh HH(OPMALMIO PANIUYHBIX BHUIOB U (opm
IpeJICTaBICHMUS;

CTPYKTYypUpOBaTh HMHGPOpPMAIMIO, TMPEACTAaBIATE €€ B pasnuyHblXx  (opmax,
WJUTIOCTPUPOBATH IpapUuecK;

OILICHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (POPMYIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSAMU U LIETSAMU
OOILIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHbMEHHBIX
TEKCTaX, J1aBaTh MOSICHEHUS IO XOJy PEIICHHs 3aJayl, KOMMEHTHUPOBAThH IMOJTYYEHHBIH
pe3ynbTar;

B X0J1€ 00CY>KJICHHSI 33]1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
peniaeMon 3aayu, BBICKA3bIBaTh WIEH, HALIEJEHHBIE HAa MOMCK PELICHUS, COMOCTaBIAThH
CBOM CYXACHHS C CYXKJICHUSAMH JIPYTUX YYACTHUKOB JHUAJIOTa, OOHAPYKUBATH pa3iiuuue U
CXOJCTBO MO3UIMH, B KOPpeKTHOW (opme (POpMyIHpoOBaTh pa3HOINIACUs, CBOU
BO3PAXKEHUS;

MIPEACTABIIATH PE3YNbTAThI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, IPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3a/ad Mpe3eHTaluu |
0COOEHHOCTEN ayIUTOpPHUHU.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe 1eliCTBUA

Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PELIEHMs 3aJjaul, BHIOMPATh CIIOCOO pELIeHUs ¢ y4ETOM
UMEIOUIMXCS  PECYpPCOB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTb MU
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:



BJIQ/ICTh HAaBBIKAMHM TO3HABATENIbHON pediekcun Kak OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA W MBICIUTENIBHBIX NPOLECCOB, HUX PpE3yJbTaTOB, BIAAETh CcHoco0aMu
CaMOINPOBEPKH, CAMOKOHTPOJISI IPOLEcca U pe3yibTaTa pelIeHUsl MaTEMaTUYECKOH 3a4a4u;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PEILIEHUU 33J]a4l, BHOCUTb
KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaWJCHHBIX
OIINOOK, BBISIBJIEHHBIX TPYJHOCTEW;

OLICHMBATh COOTBETCTBUE pe3yNlbTara I€Id U YCIOBHUAM, OOBSCHATH NPUUHHBI
JOCTUKEHMSI UM HEOCTH)KEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEJIbHOCTD:

MMOHUMAaTh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHJIMBHUIYyalIbHOU pabOThI
[P pELICHUN Y4eOHBIX 3a7a4, IPUHUMATH L€ COBMECTHOM AESITENIbHOCTH, IUTAHUPOBATH
OpraHM3alMi0 COBMECTHOM paboThl, paclpenensTh BHUABI padoOT, JI0roBapUBaThCH,
o0Cy>KIaTh MpoLecC U pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIOACH;

y4acTBOBaTh B TIPYyNNOBBIX (opMax paboTel (00CYXIeHHsS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa0OThl U KOOPAMHUPOBATH CBOU
NEUCTBUA C OPYTMMH 4YJ€HaMU KOMaHJbl, OEHUBATh KayeCTBO CBOETO BKIIAJa B OOIIMN
IPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.

HPEIMETHBIE PE3YJIBTATDI

K xonmy o0yuenust B 10 kjacce oOy4aromMics MOIYYUT CICAYIONIUE MPEIMETHBIC
pe3yabTaThl MO OTACJIBbHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Airedpa u
Hayajia MaTeMaTUYECKOI0 aHAJIM3a:

Yucia v BbIYUCJICHHUA:

CBOOOJHO  OINEpUPOBATh MOHATHSAMM: pallMOHAJIBHOE YHCIO0, OCCKOHEYHas
nepuoandeckasi ApoOb, MPOIEHTHI, UPPAIMOHATIEHOE YHCII0, MHOXKECTBA PallMOHATBHBIX U
JNEUCTBUTENIBHBIX YACEN, MOJYJIb IEMCTBUTEIBLHOTO YHUCIIA;

IPUMEHSITh IPOOM U TPOLICHTHI IS PEUISHUs] MPUKIAJHBIX 3a7ad U3 Pa3TUYHBIX
OTpacier 3HaHUN U PEAJIbHOU )KU3HMU;

MIPUMEHSTH MPUOIKEHHBIE BEIUUCIICHUS, TTPaBUiIa OKPYTJICHUS, IPUKHUJIKY U OIIEHKY
pe3ynbpTaTa BEIYUCIICHUN;

CBOOO/IHO OMEPUPOBATH MOHATUEM: CTEIMEHb C IICJIBIM TMOKa3aTesieM, HUCIOJb30BaTh
MOIXO/ISIIYI0 (DOPMY 3aMKCH JEHCTBUTEIBHBIX YHCEIT IS PEIICHUS] MPAKTUUECKUX 3a7a4 U
MPEACTABICHUS TAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(DMETHUECCKII KOPEHb HATYPAJIbHON CTENICHHY;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKa3aTeIeM;

CBOOO/JHO ONEPUPOBATH MOHATUSIMU: JorapudM 4duciia, AECATUYHbIE U HATypaJIbHbIC
aorapudmel;



CcBOOOZHO ONIEPUPOBATH MOHATHUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YUCIOBOTO
apryMeHTa;

ONEPUPOBATh TMOHITHSIMH: AapPKCHHYC, AapKKOCHHYC U apKTaHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh TMOHSATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPAaBHEHUS U ypaBHEHUS-CIICICTBHS, PABHOCHIIbHBIC HEPABEHCTBA,;

NPUMEHATh Pa3jIMYHblE METO/bI PELICHUS PAallMOHAIBHBIX U APOOHO-PAaLlMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] UHTEPBAJIOB AJIs1 PELLICHUS] HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOM MEPEMEHHON, MHOTOWJIEH
C LeTbIMU KOX(PPUIIMEHTAMH, KOPHH MHOTOYJICHA, MPUMEHAThH JEJIEHHE MHOTOWICHA Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera amns pemieHus 3aaad;

CBOOOJIHO ONEpUPOBATH MOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUM, MaTpula,
OTIpEeICNIUTENIb MaTPULIbl 2 X 2 ¥ €ro reOMETPUYECKUN CMBICI, HUCIIOJIb30BAaTh CBOMCTBA
ompeaenuTens 2 X 2 nans BBIYUCICHUSA €r0 3HAYCHHs, MPUMEHSITh OMPEICIUTETH IS
pEIIeHNUsI CHCTEMBbI TMHEWHBIX YPaBHEHH, MOJCIIUPOBATH PeabHbIe CUTYAIIHH C TOMOIIBIO
CUCTEMBI TUHEHHBIX YpaBHEHHH, HCCIIEA0BATh MOCTPOCHHBIE MOIEIN C TIOMOIIBI0 MATPHI]
U Ollpe/ieNuTeNel, MHTEPIPETUPOBATh OJYyUYEHHBINA PEe3yJIbTarT;

UCIIOJIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU /I TPeoOpa30BaHUsI BhIPAKEHUM;

BBITIOJHATh TPEOOpPa30BaHUS YHCIOBBIX BBIPAKEHUH, COIEPXKAIIUX CTETIEHH C
parroHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBA JiorapumoB mJisi TpeoOpa3oBaHus JOrapuhMUUYECKUX
BBIPAKECHU;

CBOOOZHO  ONEpUpOBaTh MOHATHAMHU: HUppalUOHaJbHbIE, IOKA3aTelbHbIE U
JorapuMuUecKue ypaBHEHHWS, HAXOAWUTh HMX PEIICHUS C TOMOIIBI0 PaBHOCHIBHBIX
MEPEXO0/I0B WIIN OCYIIECTBIISSI MPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyNbl JUIsl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOOMHO OTNEpPUPOBATH MOHATHEM: TPUTOHOMETPHUUYECKOE ypaBHEHHUE, MPUMEHSTH
HeoOXomumble  (QOpMYJIBI ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHEHMU;

MOJIETTUPOBATh peajbHbIe CUTYallMd Ha SI3bIKE aureOpbl, COCTaBISATh BBIPAKECHMUS,
yYpaBHEHHUs, HEPaBEHCTBA MO YCJOBHIO 3aJlayM, HCCIEAOBAaTh IMOCTPOCHHBIE MOJAEIU C
WCIIOJIb30BaHUEM armapaTa aareopsl.

DOyHKUUM U TpaduKu:

CBOOOIHO ONEPUPOBATH MOHATUAMU: (PYHKIIHS, CIOCOOBI 3a7aHusI (PYHKIIUU, B3aUMHO
oOpatHble PyHKINU, KOMIO3ULIUA QYHKIUH, rpaduK yHKINU, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpaduKoB PyHKINH;



CBOOOJTHO OMEPUPOBATH MOHATUAMH: 00JIACTH OTMPEICTCHUS ¥ MHOXKECTBO 3HAYCHUI
byHKIMHA, HYJIH (PYHKITUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: YETHBIC U HEUETHBIC (DYHKIINH, TICPUOTUICCKUE
GYHKIIUHN, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMbl U MHUHUMYMBI (yHKITUH,
HanOoJIbIlIee ¥ HAUMEHbBIIIee 3HaUeHUE (PYHKIINH Ha IPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CTETICHHAS (QYHKIIUS C HATypaJbHBIM M IICJIBIM
moKasatesieM, rpadyK CTENEHHOM (YYHKIIMH C HATypaJbHBIM U IIETBIM ITOKa3aTesieM, rpaduk
KOpPHS N-0¥ CTETEeHN KaK PYHKIIMH OOpaTHON CTETICHH C HATYPaJbHBIM ITOKa3aTeseM;

OTIEpUPOBATH TMOHATUAMHU: JTUHEHHAS, KBAApaTUIHAS U IPOOHO-TUHEHHAS (YHKIINH,
BBITIOJIHSTH 2JIEMEHTAPHOE UCCIIEAOBAaHUE U MIOCTPOCHHE UX TPa(UKOB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: TTOKa3aTeIbHAS U JorapudMudeckas QpyHKIUH,
WX CBOWCTBA M rpad)vKH, UCIIOIH30BaTh UX TPadUKH I PEIICHUS YPaBHEHU;

CBOOOJTHO  OMEpUpOBaTh  MOHATHUSIMHU:  TPUTOHOMETPHYECKAss  OKPY>KHOCTD,
orpeJiereHue TPUTOHOMETPUIECKUX QYHKIIUNA YUCIOBOTO apryMEHTa;

HCITONTh30BaTh TpadrKu (PYHKITHH ISl KCCIIEAOBAHMS MPOIIECCOB U 3aBUCUMOCTEH TpH
PEIICHUH 33]1a4 U3 APYTUX YICOHBIX TPEIMETOB M PEATbHOM KU3HH, BRIpaXaTh (PopMytaMu
3aBUCUMOCTH MEXK]Ty BEITMUNHAMH,

Hauyana mareMaTH4ecKOro aHau3a:

CBOOOJHO  OMEPUPOBATH TMOHATUSIMH: apudMeTHyeckas W TreoMeTpuuecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIIas TeOMETpHYecKash MPOTPECCUs, JWHEHHBIN U
AKCIIOHCHIIUATLHBIN pocT, (GopMysa CIOXKHBIX IPOICHTOB, UMETh NPEJICTaBICHUE O
KOHCTAaHTE;

UCIIOJIb30BATh IPOTPECCUH JIJISl PEIICHUS PEATbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TIOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHus
MOCJIETIOBATEILHOCTEH, MOHOTOHHBIC W OTPAaHMYCHHBIC TOCIICIOBATEIHHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHHUS MAaTEMAaTHYECKOTO aHaJIN3a KaK aHajin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TOHATUSIMH: HEMPEPHIBHBIC (PYHKIIMU, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka QyHKITUY;

CBOOOJTHO ONEPHPOBATH MOHATHEM: (PYHKITUS, HEMPEPhIBHAS HA OTPE3KE, TPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKITUH IS PEIICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATHh IMOHATHSIMH: TIepBas W BTOpas MPOU3BOJHBIC (YHKIIUH,
KacatelbHas K Tpaduky QyHKIUY;

BBIYHCIIATh TIPOU3BOAHBIC CYMMBI, TIPOU3BEIACHUS, YaCTHOTO M KOMIIO3HUITUU JIBYX
(YHKIHIA, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHH;

UCTIOJb30BaTh TEOMETPUYCCKH M (PU3UYECKHI CMBICT MPOU3BOIHON IJIA PEUICHUS
3ajad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpaAIlMU HaJl MHOYKECTBAMH;



HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar il ONHWCAaHUs PeajbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMU: OIPEJCIIEHUE, TEOPEMA, YpaBHEHHE-CIIEICTBHE,
CBOMCTBO MaTeMaTU4YeCKOro OOBEKTa, JI0KA3aTelIbCTBO, PABHOCHIIBHBIE YpPAaBHEHUS WU
HEPaBEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 5
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CrenenHas GyHKIHS C 12 1
LEJIBIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 2
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BoIpaXXeHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 11 0




IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero Konrponpuvie  TIPAKTHUCCKHE | (o 0ot e
padoThI padoTsbI pecypenr
1 MHoecTBO, onepanuy HaJl MHOXKECTBAMH U UX 1
CBOIiCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO arlapaTa 1
JUTSL pEeLICHNUs 3a1a4
Panmonansuelie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE
4 JpoOH, IPOLICHTHI, 0ECKOHEUHBIE TIEPUOTUICCKIC 1
npobu
Parnmonansublie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE
5 JpoOu, MPOLEHTHI, 0ECKOHEUHbIE EPUONIECKHE 1
npodu
5 [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs 1
NPUKJIAIHBIX 3a/1a9
7 [Tpumenenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs 1
NPUKJIAIHBIX 3a/1a9
8 [elictBurenbHble yncia. PanmonansHbie U 1
UppaloHaIbHBIE YUCIIA
9 ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU 1
YHCIIaMH
10 BxoaHoi1 KOHTpONIb 3HAHUHT 1 1
11 Mopynpe eMCTBUTEIBLHOTO YHCIIA U €r0 CBOMCTBA 1




[IpubnnxEHHBIE BEIYUCIIEHNUS, IPABUIIA OKPYTJIEHMUS,

12 IIPUKUJKA U OLICHKA PE3Yy/IbTaTa BEIYACICHUN

13 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
paLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palMOHaIbHBIX YPABHEHUN U HEPABEHCTB

15 OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

16 MHorowieHsl OT OJHON EpeMeHHOM. [lenenne
MHOTO4JIEHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema besy

17 MHorouieHsl ¢ nenbiMu Kodddurrentamu. Teopema
Buera

18 Pemenne cucreM TMHENHBIX YPABHEHUN

19 Pemenue cucreM JIMHEHHBIX ypaBHEHUN
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

20 Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUN
CMBICII M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

21 Ornpenenurens MaTPUIlbl 2X2, €ro TeOMETPUUECKUN
CMBICJI M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS

29 [TpuMmeHeHne onpeaenuTes JUisl pELICHNs CUCTEMBI
JIMHEUHBIX YPaBHEHUN

93 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

24 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIbIO CHCTEMBbI
JIMHEWHBIX YPAaBHEHUN

o5 KonTtponbHas pabora: "PanmonanbHble ypaBHEHUS U

HepaBeHCTBA. CHCTEMBl TMHENHBIX YpaBHEHUN"




OyHKIHS, CrIOcOObI 3aaHus GyHKIHH. B3aumMHO

26 .
obpatubie pyHKIMU. KoMmosumus ¢yHKImi

97 I'padux dpynkunu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB PYHKIHIA
OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HaUCHHH

28 dbyakuun. Hymu ¢yakmuun. [IpomexxyTku 3HaK
HOCTOSIHCTBA

29 Yérupie u HeuéTHbIe pyHkuuu. [lepuoanueckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKIIUU

30 Maxkcumymbl 1 MUHUMYMBI pyHKIME. Hanbomnpiee u
HaMMEHbIIIee 3HAaUeHUE (PYHKIIMH HA TIPOMEKYTKE

31 JluneliHasi, KBaJpaTU4Hasl U JpOOHO-TMHEHHAsS
byHKIIUN

39 DeMeHTapHOe UCCIIeI0OBaHUE U MIOCTPOCHUE rpauKoOB
3TUX PyHKIUH

33 DNeMEHTapHOE HCCIIEIOBAaHUE U ITOCTPOEHHE I'paUKOB
TUX QYHKIUI

34 Crenens ¢ nenslM nokasareneMm. buaom Herotona

35 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

36 CrenenHas (yHKIHS C HATypaJbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

37 Konrponsnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa 1 rpapuk"

38 ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro
CBOMCTBA

39 Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €T

CBOMCTBA




[Ipeobpa3oBaHusl YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX

40
CTETNEeHH U KOPHU

41 [Ipeobpa3oBaHusl YUUCIOBBIX BBIPAXKEHUM, COEPIKALIUX
CTENEHU U KOPHU

42 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUN, COEPKAIINX
CTETNEeHH U KOPHU

43 Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

44 Wppannonanbubie ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPalMOHAIbHBIX YpaBHEHUN

45 Hppauronansubie ypaBHeHUs.. OCHOBHBIE METO/bI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUU
UPPaLMOHATIbHBIX YPABHEHUM

47 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
VPpalMOHATILHBIX YPAaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
MPPALMOHATIBHBIX YPABHEHUN

49 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UppalMOHATILHBIX YPAaBHEHUM

50 CaotlicTBa U rpaduK KOpHS N-Oi CTETNeHH KaK (PyHKIHH
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKa3aTeleM

51 CaotlicTBa U rpad UK KOpHS N-Oi CTETIeHH KaK (PyHKIHH
00paTHOM CTENEHH ¢ HAaTypaJIbHBIM [TOKa3aTeJIeM

59 KonTponbhas pabota: "CsoiicTBa u rpaduk KOpHs N-
oil crenenu. MppannoHaipHbie ypaBHEHUS"

53 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBOWCTBA

54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




95 Crenens ¢ palluOHATBHBIM TOKa3aTeIeM U €€ CBOMCTBA 1

56 [[Ix0IbHBIE MOHUTOPUHT OOYYEHHOCTH 1

o7 [oka3zatenpHast GpyHKIH, €€ cBOiicTBa U rpaduk 1

58 Hcnonp3oBanue rpaduka QyHKIUH U1 PELIICHUS 1
ypaBHEHHI

59 Hcnonb3oBanue rpaduka GyHKIUU AJIS PELICHUs 1
ypaBHEHUH

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHIHA

61 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHH

62 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelLlIeHHs TOKa3aTeIbHbIX YpaBHEHUN

63 KonTtponpnas padora: "[lokazaTensHas QyHKIHS. 1
[TokazarenbHble ypaBHEHUS"

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 Jlorapudm uucna. CoiicTBa jgorapudpma 1

66 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

67 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

68 JlecaTUYHBIE U HATYypaJIbHBIE JTOTapH(PMBI 1

69 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

70 [TpeoOpa3oBaHue BRIpAXKESHHUN, COACPIKAIIIX 1
sorapudmbl

71 [IpeoOpazoBanue BEIpAXKEHUA, COAECPIKALIMX 1
Jorapudmbl

72 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK 1




73

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK

Hcnonws3oBanue rpaduka GyHKIUU AT peLICHUS

74 .
ypaBHEHHI

75 Hcnonb3oBanue rpaduka GQyHKUNUN AT peIIeHUs
ypaBHEHUH

76 Jlorapudmmueckue ypaBueHus. OCHOBHBIE METO/IbI
perieHus JorapupMUIECKUX ypaBHEHUN

77 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/bI
peteHus JorapupMUIECKUX ypaBHEHUN

78 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI
peLIeHHs JOrapupMUUECKUX ypaBHEHUH

79 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPpMHUECKUX yPaBHEHUI

80 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapuPpMHUECKUX yPaBHEHUI

81 Konrtponbnas pabora: "Jlorapudpmuueckast GyHKIHSL.
Jlorapugmuueckue ypaBHeHUs"

82 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO
apryMeHTa

83 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YUCIOBOTO
apryMeHTa

84 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa

85 APKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIOBOTO
apryMeHTa

86 Tpuronomerpudeckas OKpy>KHOCTb, OIpEIeTICHUE

TPUTOHOMETPUUYECKUX (PYHKLIUH YHUCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpy>KHOCTb, OIIPEJIEIICHNE

87 TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMeHTa 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
90 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
91 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
92 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
94 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
95 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1
97 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1
99 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
101 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
102 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
103 KonTponsnas pabora: "Tpuronomerpuueckue 1
BBIPOKEHUS M1 TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS
104 nocJsenoBaTeabHoCTe. MeTon MmaTeMaTH4ecKoi 1
UHTYKITHH
105 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCJIE0BATEILHOCTH. 1
HcTopust ananmza 6€CKOHEUHO MaJIbIX
106 Apudmerrdeckast mporpeccus
107 I'eomerpuueckas nporpeccust




108 Beckoneuno yOsIBaromas reoMeTpu4ecKas mporpeccus 1

109 CyMMa 0eCKOHEUYHO yOBIBaIOIIEH r€OMETPUIECKON 1
pOTpeccuu

110 JIvuHeHbIN 1 SKCNOHEHIMANIbHBIA pocT. Yuco e. 1
®dopmyiia CII0KHBIX POLIEHTOB

111 JIMHENHBIN ¥ SKCIOHEHUMAIIbHBIN pocT. Yuclo e. 1
PopMyia CII0KHBIX IIPOLIEHTOB

112 Vcnionb30BaHue NPOrpeccuH IS PELICHUs pealIbHbIX 1
3a/1a4 PUKJIAJAHOTO XapakTepa

113 KoHnTtposnbHas padora: "[locnenoBareabHOCTH U 1
nporpeccun”

114 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1

115 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKIIUH 1

116 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1

117 CaoiicTBa (hyHKIMIA HENPEPHIBHBIX HA OTpe3Ke 1

118 Meroa MHTEPBAJIOB JUIsl pELICHUST HEPABEHCTB 1

119 MeTto MHTEPBAIIOB JUJIs PELIEHHSI HEPABEHCTB 1

120 MeTto1 MHTEPBAJIOB JIJIsl pELIEHUSI HEPABEHCTB 1

121 [TpuMeHeHMEe CBOUCTB HEMPEPBIBHBIX (DYHKIUH JUIs 1
pereHus 3a1aq

199 [TpuMeHeHNEe CBONCTB HEMPEPBIBHBIX (DYHKLUH JUIs 1
peleHus 3a1a4

123 [lepBast u BTOpas Mpou3BOIHbIE (PYHKUINU 1

124 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOMN 1

125 Onpenenenne, PU3NIECKUN CMBICIT TIPOU3BOTHON 1

126 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUN 1

127 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1




128 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN

129 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
130 [IpousBoHAs CyMMBI, POU3BECHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI
131 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (DYHKITHIA
132 [Tpon3BoiHAs CYMMBI, TPOU3BEICHHSI, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI
133 KonTponsHas padora: "[Iponssoanas” 1 1
134 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS 3HAHUI: 1
"VpaBuenus", "OyHkuun"
135 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIHS 3HAHUI: 1
"OyHkuun"
136 Hrorosas kKoHTpoJIbHAS paboTa 1 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. Marematuka: aiaredpa ¥ Hayajla MaTeMaTHYEeCKOrO aHajlu3a, T'e€OMETpHS.
Anrebpa 1 Hauana MaTemMaTudeckoro ananmsa. 10-11 kmaccer : yue6. aiis obmeoopa3oBar.
opranuzanuii : 6a30Bbiii U yriyon. yposuu / [LL. A. Anumos, 0. M. Konsarun, M. B.
Txau€sa u ap.]. - 3-¢ m3x. - M. : [IpocBemenue, 2016.

2. Marematuka: aiaredpa ¥ Hayajla MaTeMaTHYECKOTO aHalu3a, T'€OMETPHS.
AnreOpa 1 Hadana maremaTtuueckoro ananm3a. 10 kmacc : ydeO. st 001meoOpas3oBar.
opraHuzanuii : yrinyOonéHusid ypoenb / [A. I'. Mep3msak, [I. A. Homuposckuii, B. M.

[TomsikoB]. - 2-¢ u31., crepeoturiHoe - M. : Beartana-I"pad, 2019.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Epmosa A.IL., I'ono6opoarsko B.B. CamocTosATeNnbHbIE M KOHTPOJIbHBIE PAOOTHI 1O
anreOpe u Hauase aHanuza s 10 knacca, - M.: Unekca, 2010

» Temarnueckue tectol. Maremaruka. EI'D — 2014. /Tlox penakuueit ®.dD. JIpicenko. —

Pocros-na-/lony: Jlernon, 2017r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* [Topran Math.ru: 6ubaroTeka, MearaTeka, OIMMITHA/bBI, 3a1a41, HAYYHBIC IKOJIBI,
uctopus Mmatemaruku http://www.math.ru

» OepepanbHbIN EHTP HHPOPMATMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP)



http://fcior.edu.ru/

» MaTemMaTHKa B IIIKOJIC — KOHCY/IbTAlIMOHHBIH 1eHTp http://www.school.msu.ru

* ['azeta «Matemaruka» M3narenbckuii Jlom «IlepBoe ceHTIOps»
http://www.math.1september.ru

* 01maTemaruka OOyuatomiasi oHIaiiH-cucTema o matemaruke https://01math.com/
» Maremarnueckue 3Troab1 http://www.etudes.ru/

» OU3HKO-MaTEMaTHUCCKUI HAYYHO-TTOMY/IIPHBIN JKypHAJ JIJIS IMKOJIbHUKOB H

cryaentoB Ksant http://www.kvant.info
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