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[TOACHUTEJIBHASA 3ATINCKA

Pabouasi mporpamMma y4ye6HOro Kypca «Asrebpa v Hauasla MaTeMaTHueCKoro aHajn3a» 6a3oBoro
ypoBHs 111 obyuaroufuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe PefiepasbHOTO
rocyZlapCTBEHHOr0 06pa3oBaTe/IbHOrO CTaH/japTa cpefiHero o01jero ob6pasoBaHus, C yuéTom
COBPeMeHHBIX MUPOBBIX TPeOOBaHMM, TpebsSB/sIEMBbIX K MaTeMaTiueckoMy 00pa30BaHuIo, U
TpajuLui poccuiickoro obpasoBanusi. Peansaiiys mporpaMMel obecrieunBaeT OB/lafieHue
KJIFOYEeBbIMU KOMIIETEHLIUSMH, COCTABJISIOMMY OCHOBY [I/Is1 CAMOPA3BUTHS U HEIIPEPBIBHOTO
obpa3oBaHUs, 11e/IOCTHOCTh 0O1eKY/IBTYPHOTO, IMUHOCTHOIO U [103HaBaTeIbHOTO Pa3BUTHS
JTMYHOCTU 00yYarOIUXCS.

LOEJIM NU3YUYEHNUA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Haua/la MaTeMaTHUeCKOTO aHa/IN3a» SIBJISIETCS OIHUM U3 Haubosiee 3HAUMMBIX B
TIporpaMMe CTapiiied 1IKOJ/Ibl, TIOCKOJIBbKY, C O[HOM CTOPOHBI, OH 00ecreurBaeT UHCTPYMEHTATbHYIO
0a3y [/ U3yueHHs BCeX eCTeCTBeHHO-HayUHBIX KYPCOB, a C IPDYTOM CTOPOHBI, ()OPMUPYET
Jiorudeckoe U abCcTpakTHOe MBIIIIEHHe YUalluxcsl Ha ypOBHe, He0OX0AUMOM [I7Isi 0CBOEHHS KypCOB
WH(pOPMaTHKH, 0011IeCTBO3HAHUSI, UCTOPUH, CTIOBECHOCTH. B paMKax /IaHHOTO Kypca yJaliyecst
OBJIa/|eBal0T YHHBEPCAJIbHBIM 513bIKOM COBPEMEHHOMW HayKH, KoTopasi (hOpMy/IipyeT CBOU
JNOCTIKEHUsT B MaTeMaThueckou hopme.

Kypc anre6pbl 1 Haya/l MaTeMaTHUueCKOTO aHa/iu3a 3aK/aZIbIBaeT OCHOBY [IJisl YCIIEIIHOTO OBJ/IaJ|eHUs
3aKOHaM¥ (PU3HMKH, XUMWH, OMOIOTUH, TOHUMAaHUSI OCHOBHBIX TeH/IeHIUI Y5KOHOMHKH U

00I1Ie CTBEHHOM >KU3HH, TT03BOJISIET OPUEHTUPOBATLCS B COBPEMEHHBIX I[U(POBBIX Y KOMITbIOTEPHBIX
TEeXHOJIOTHSAX, YBEPEHHO MCII0/Ib30BaTh UX B MTOBCEJHEBHOM XKU3HU. B ToXXe BpeMs OBnaZieHue
abCTpaKTHLIMU 1 JIOTUUECKH CTPOTUMH MaTeMaThue CKUMU KOHCTPYKIUSIMU pa3BUBaeT yMeHue
HaXO/IUTh 3aKOHOMEPHOCTH, 000CHOBBIBAaTb UCTUHHOCTb YTBEP>K/EHHsI, UCIT0/Th30BaTh 000011eHIe
Y KOHKpeTH3al[1io, abcTparupoBaHue ¥ aHa/IoTHio, (hOPMUPYeT KpeaTHBHOE U KPUTHUeCKoe
MbIlIIeHHe. B Xozie n3yueHust anreOGpbl M Hauaa MaTeMaTHYeCKOTO aHa/li3a B CTapIliel HIKoie
yyallljecsi o/IyuyaroT HOBbIH OMbIT pPellleHUs MPUK/IaHbIX 3a/iayu, CaMOCTOSITe/TbHOTO MOCTPOeHUsI
MaTeMaTHUueCKHUX MOJesied peajbHbIX CUTyallui U UHTePIIpeTaLyy MOJTyYeHHbIX PelleHUN,
3HAKOMSITCS C IpMMepaMy MaTeMaTUueCKHX 3aKOHOMepPHOCTel B TIPUPO/e, HayKe U B UCKYCCTBE, C
BBIJAIOLIIUMUCA MaTeMaTUuyeCKUMU OTKPBITUSAMU U UX aBTOPaMU.

Kypc ob6saiaet 3HauMTe TbHBIM BOCTIMTAaTeTbHBIM TIOTEHI[HAIOM, KOTOPBIN peanu3yeTcs Kak uepe3
yueOHBIN MaTepHaJl, ClIoCOOCTBYONUH (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U uepe3
celiupUKy yueOHOM JesTe/IbHOCTH, Tpebyroliell caMOCTOSITe/IbHOCTH, aKKYPaTHOCTH,
MPOJOJ/DKUTEIbHOW KOHL|EHTPAL[MM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJTyUYeHHbIN pPe3y/bTar.

B ocHoBe MeToauKy 00yueHUs ajireOpe ¥ HauaslaM MaTeMaTHUeCKOTO aHa/IK3a JIEKUT
JiesiTe/TbHOCTHBIN MPUHLIATI 00y YeHusl.

CTpykTypa Kypca «Asredpa ¥ Hauajsla MaTeMaTHUeCKOT0 aHa/li3a» BK/IFOUAeT C/IeAYIOLHe
cofiep>kaTrebHO-MeToAuue CKUe MTUHUU: «Hurca v BeIUKMCIeHUs», «PyHKIUU U rpadukmn»,
«YpaBHeHUs U HEPaBeHCTBa», «Hauasa MaTeMaTrueckoro aHaausa», «IMHOKeCTBa U Jloruka». Bee
OCHOBHBIE CO/IepyKaTeTbHO-MeTOInUeCKHe TMHUM U3YYar0TCs Ha TIPOTSDKEHUU JIBYX JIeT 00yUeHus B
CTaplliei 1IKoJie, eCTeCTBeHHO JOTO/HSISA APYT pyra U MOCTeNeHHO HaChIIasiCb HOBBIMU TeMaMH U
pa3fesnamu. [IaHHBIA KypC SIB/ISIETCS UHTETPAaTUBHBIM, ITOCKO/IbKY 00Be/IMHSIET B cebe CcofiepyKaHue
HECKOJTbKUX MaTeMaThuueCKUX AUCLIUIIIVH: ajaredpa, TPUrOHOMETPHSI, MaTeMaTUuueCKU aHaIn3,
TeopHst MHOXKeCTB U /Ip. [To Mepe TOro Kak ydaririecst OB/ia/ieBaloT BCE Oosiee IHUPOKUM
MaTeMaTUueCKHM arrapaToM, Y HUX Moc/ieoBaTe/ibHO ()OPMUPYeTCsl U COBEPILIEHCTBYeTCSl yMeHHe
CTPOUTh MaTeMaTHUYeCKy0 MO/le/ib PeaslbHOW CUTyalluH, MPUMEeHSTh 3HaHWs, NT0JIyYeHHbIe B Kypce
«Asrebpa ¥ Hauaia MaTeMaTHUeCKOTO aHa/K3a», [I/Isl pellieHUsi CaMOCTOSATeTbHO
chopMyMpOBaHHOM MaTeMaTUueCKOU 3a/laui, a 3aTeM WHTePIPeTUPOBaTh MOJ/TyUeHHbIN pe3y/bTar.
CopepykaTe/ibHO-MeTouuecKast TMHUs «Yuc/la U BbIUKMC/IeHHsI» 3aBepiiaeT ()opMUpOBaHKe
HaBBIKOB HCTIO/Tb30BaHUs [IeMCTBUTE/ILHBIX UHCEJI, KOTOpOe ObIJI0 HAYaTo B OCHOBHOM 1IKosie. B
CTapiIei 1koje 0coboe BHUMaHHe y/essieTcss GOPMUPOBAHHUIO MPOYHBIX BBIUMC/TUTETBHBIX



HABBIKOB, BKJTFOUAIOIIUX B Ce0sI MCTIOMb30BaHUe PA3/InUHbIX (hOPM 3aIiCH [IeMCTBUTEILHOTO YHCIIa,
yMeHHe paljMOHa/IbHO BBITOJIHSATE [IeHCTBUSI C HUMH, [leJ1aTh TIPUKU/IKY, OLIeHUBATh pe3y/bTar.
OO6yuaroruecst moTydaroT HaBbIKK MPUOIKEHHBIX BBIYMC/IEHUH, BBITIOJTHEHUS 1eHCTBUN C
YKC/IaMH, 3alMCaHHBIMU B CTaH/AapTHOU (hopMe, UCTI0/Ib30BaHUsI MaTeMaTHyeCKIUX KOHCTaHT,
OLIeHMBaHU$ YUCJIOBBIX BbIPA)KEHUH.

JIunusi «YpaBHeHUsI U HePaBeHCTBa» peann3yeTcs Ha MPOTsSyKeHUU Bcero obyueHus B CTapiiei
LIKOJIe, TIOCKOJIbKY B KaXKZIOM paszesie MporpaMMbl MPeZlyCMOTPEHO pellieHre COOTBeTCTBYIOIINX
3azau. OGyuarolyecst oB/a/leBatoT pa3IMYHbBIMU METO/IaMU pellleHus Lie/biX, PaliOHa/bHBIX,
Vppal[MOHAJIbHBIX, MI0Ka3aTe/IbHbIX, Torapu(MuueCKUX U TPUTOHOMEeTPUUeCKUX YpaBHEHUH,
HepaBeHCTB U UX cucTteM. [TosyueHHbIe yMeHUs UCII0/Ib3YHOTCS TIPY UCC/Ie/JOBaHUM (PYHKIIHI C
TIOMOII[BFO TIPOU3BO/IHOM, PeIlleHnH MPUK/IaJHBIX 3a/]au U 3a/jau Ha HaXOXKJeHre HauOObIINX U
HaVMeHBIINX 3HaueHu QyHKIMU. [laHHas cofiepyKaTesibHasi JIMHUS BK/IOYaeT B ce0si TakKe
(hopmMHpOBaHUe YMEeHUI BBITIOTHATh PACUETHI 110 (hopMysiaM, MpeoOpa30BaHUs 11eJTbIX,
paLMOHAa/IbHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUUECKHX BhIPaXKeHHUH, a Tak)Ke BhIPayKeHUH,
COJIep>KalluX CTeTieH! U jiorapuMbl. biarogaps usyueHnto anrebpanueckoro MaTepuasia
TIPOUCXOJIUT Jja/ibHelllee pa3BUTHe alrTOPUTMUYECKOTO M aOCTPaKTHOTO MBILLIJIEHHS YUall[uXCs,
(hOopMHPYIOTCSI HABBIKH JIeAYKTUBHBIX PACCYKAE€HUH, PabOThI C CUMBOJIbHBIMU (hOPMaMH,
Tipe/iCTaB/IeHs] 3aKOHOMEePHOCTel U 3aBUCUMOCTel B BI/le PaBeHCTB U HepaBeHCTB. AsireGpa
nipeyiaraeT 3 (eKTUBHbIe MHCTPYMEHTHI [I7Is pellieHusl TPaKTUUeCKUX U eCTeCTBeHHO-HayYHbIX
3a/iay, HaIvIsiZIHO IeMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak s13bIKa HayKHU.
CopeprkaTesibHO-MeTo[uuecKasi IMHUSL «PyHKIUU U TPAQUKK» TeCHO MeperieTaeTcs ¢ APYruMu
JIMHUSIMU KYPCa, TIOCKOJIbKY B KAKOM-TO CMBIC/Ie 3aJ]aéT T0C/Ie/]0BaTe/IbHOCTb M3yUueHUs MaTepuara.
W3yueHue cTerieHHOM, MOKa3aTebHOM, IOrapu(pMUueckoil U TPUrOHOMeTPUUYeCKUX (QYHKLIUN, UX
CBOMCTB U TpadMKOB, UCII0/Ib30BaHKe QPYHKIMIM Jis pellieHust 3aiad U3 APYrux yueOHbIX
TIpeJMEeTOB 1 PeasibHOM )KU3HW TeCHO CBSA3aHO KakK C MaTeMaTUueCKUM aHa/M30M, TaK U C
pellieHreM yYpaBHeHHH U HepaBeHCTB. [Ipu 3ToM Gosbliioe BHUMaHUe y/ensieTcsi (popMHUPOBaHUIO
yMeHUsI BbIpaykaTh (pOPMY/IaMy 3aBUCUMOCTH MeXKJy Pa3/IMUHbIMU BeJIMUMHAMU, UCC/Iel0BaTh
rosTy4eHHble QYHKLUHM, CTPOUTDb WX rpaduKu. MaTepuas 3Toi cofiep>KaTe/bHOM JIMHUM Halle/ieH Ha
pa3BUTHE YMEeHUI U HaBbIKOB, TTO3BOJISIIOLUX BbIPA’KaTh 3aBUCUMOCTU MeXKy BeJTMUMHAMU B
pa3MuHOM opme: aHATUTUUECKOU, Tpaduueckoii U cioBecHOU. Ero u3yueHue criocobcTByeT
Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIIEHHS, CIOCOOHOCTH K 0000IIIeHHI0 M KOHKPETH3aIWH,
WCTI0/Ib30BaHUIO aHAJIOTHH.

CopnepskaTesibHasi TMHUS «Hauana MaTeMaTHUyeCKOro aHasir3a» MOo3BOJIsieT CyllleCTBEHHO
PacCIIMPUTh KPYT KakK MaTeMaTHueCKHX, TakK U MPUKIaZHbIX 3a/iad, JOCTYITHBIX 00yUaromummcs, y
KOTOPBIX TOSIB/ISIETCS] BO3MOXXHOCTD UCC/Ie[I0BaTh U CTPOUTD IpadyKu PyHKLMHN, OTrIpefie/isiTh UX
HauOoJIbIlIMe U HaUMeHbIIIMe 3HaueHUsl, BEIUMC/ISTh M0 U GUryp u o0bEMBbI Tesl, HAXOJUTh
CKOPOCTH U YCKOpeHUsi TipoLjeccoB. [laHHasi cofiep>KaTesibHast TMHUSI OTKPbIBaeT HOBbIE
BO3MO)KHOCTHU TIOCTPOEHUSI MaTeMaTUueCKUX MojieJiell pealbHbIX CUTYaL[|i, HaXOX/eHUSI
HaWIy4lllero pelieHus B MPUK/IaHbIX, B TOM UKC/Ie COL[Ma/bHO-9KOHOMUYECKHUX, 3a/jauax.
3HaKOMCTBO C 0CHOBaMM MaTeMaTUUYeCKOT0 aHa/in3a CrocobCTByeT pa3BUTHUIO abCTPaKTHOTO,
(hopManbHO-I0rMUeCKOro ¥ KpeaTUBHOTO MbIIIeHNs], JOPMUPOBaHUIO YMEHHI pacrio3HaBaTh
TIPOSIB/IEHUSI 3aKOHOB MaTeMaTHKK B HayKe, TeXHUKe U UCKyccTBe. OOyuatolyecs: y3HarT 0
BBI/IAIOLLMXCS pe3y/ibTaTaX, MoMyueHHbIX B XOZle pa3BUTHsI MaTeMaTHUKX KaK HayKW, U UX aBTOpax.
CojepskaTe/ibHO-MeTo[uuecKasi JIMHUS « MHOXKeCTBa U JIOTHKa» B OCHOBHOM TIOCBSIIeHa
3/IeMeHTaM TeOpUU MHOKeCTB. TeopeTHKO-MHOKeCTBeHHbIe TIPe/ICTaB/IeHNs TIPOHU3BIBAOT BeCh
KyPC LIKOJTbHOM MaTeMaTUKU U TIpe/ijlaratoT Haubosiee YHUBEpPCabHBIN S3bIK, 00beIUHSIOIINN BCe
paszesnibl MaTeMaTHKHU U e€ TPUIO)KeHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaThuecKre AUCLIUILIMHBI B
euHoOe 11esioe. [T03ToMy Ba)KHO J]aTb BO3MOYKHOCTD IIKOJIbHUKY TTIOHUMAaTh TeOPeTHKO-
MHO>KeCTBEHHbI $13bIK COBPEMEHHOM MaTeMaTHKU 1 UCTI0Ib30BaTh ero /1/isi BhIpaXkKeHHs CBOMX
MBICJIEH.

B kypce «Anrebpa 1 Hayajia MaTeMaTUUeCKOTO aHa/IU3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTH4eCcKOro MOZleJTMPOBaHKsI, KOTOpbIe TIPK3BaHbl C(hOPMUPOBATH HaBLIKH ITOCTPOEHMUS



Mozieneli peasbHBIX CUTYaLUi, UCC/IeJOBaHUS STUX MOZesield C TIOMOIIIBIO anrapara anreOpsl v
MaTeMaTH4eCKOro aHaju3a U UHTepIipeTaLyy Mo/yUeHHbIX pe3y/bTaToB. Takue 3a/jaHusl BI/IeTEHbI
B Ka)K/[bll M3 pas/ie/ioB MPOrpamMMbl, OCKO/IBKY BeCb MaTepHas Kypca IIMPOKO UCOb3yeTcs /1St
pellieHus IPUK/IaJHbIX 3azay. [Ipu pelieHny peasbHbIX NTPAKTUUECKUX 3a/jau yyalliecs pa3BUBaoT
Hab/Tr0/1aTeIbHOCTh, YMeHWe HaXO[UTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCII0/Ib30BaTh
aHasioruro, 0600111aTh U KOHKPeTU3UPOBAaTh Mpobsiemy. [esTeslbHOCTb TI0 (POPMUPOBAHUIO HABBIKOB
pereHus MPYK/IaJHbIX 3a/lau OPraHM3yeTCs B TIPOLieCCe U3ydeHus BCeX TeM Kypca «Asrebpa u
Hauajia MaTeMaTU4yeCcKoro aHain3ar.

MECTO YUEBHOI'O KYPCA B YYEEHOM IIJTAHE

B yuebHOM 1/1aHe Ha U3yuyeHue Kypca aareOpbl ¥ Hauaa MaTeMaTUueCKoro aHaau3a Ha 6a30BomM
YPOBHe OTBOAUTCA 2 yaca B Hefesnto B 10 Knacce v 3 yaca B Hezleqro B 11 Kiiacce, Bcero 3a JjBa roza
obyuenusi — 170 yacoB.



COOEP)XAHUME YUYEBHOI'O KYPCA
10 KJTACC

Uucna v BBIYMC/IeHUS

ParoHasbHble yrcia. OObIKHOBEHHbIE U [ieCITUYHbIE POOU, TIPOLIeHThI, Oe CKOHeUHbIe
nepriofuueckre Apobu. ApudmMeTHuecKre Orepaliy C palydoHaTbHBIMUA YACTaMH,
nipeoOpa30BaHUs YMC/IOBBIX BbIpa)keHui. [IpruMeHeHue Apo6eii 1 MPOLIEHTOB /IJIsl pellieHust
TIPUKJ/IaJHBIX 3a7la4 U3 pa3/IM4YHbIX OTpac/ael 3HaHUK Y pealbHOU JKU3HHU.

[evicTBuTe/bHBIE UMciia. ParjoHabHble M UppaljMOHabHble Yrcia. ApupMeTHUecKue onepanyy C
JeliCTBUTE/IbHBIMY YnciaMu. [IpubnvkEéHHbIe BHIUMC/IEHHS, TTPaBUIa OKPYI/IeHUs], PUKUJKA U
OLIeHKa pe3y/ibTaTa BbIYUC/IEHUI.

CreneHs c LjebIM NoKa3areneM. CTaHgapTHas (opMa 3arucH [1eMCTBUTEeIbHOTO YHCIa.
Vcnonp30BaHue MoAXoAsALLe (POPMBI 3alCH 1eMCTBUTEIBHBIX YMCe /151 PelleHuUs] PaKTHYeCKUX
3a/jau M Mpe/iCcTaB/IeHus JaHHBbIX.

ApudmMeTrueckuii KOpeHb HaTypa/bHOU cTerneHu. [lelicTBus ¢ apupMeTHueCKUMU KOPHIMHU
HaTypaJIbHOW CTeTeHHU.

CHHyC, KOCUHYC M TaHI'€HC YMC/I0BOTO aprymeHTa. ApKCUHYC, apKKOCHHYC, apDKTaHTeHC UYKCI0BOTO
apryMeHra.

YpaBHeHUs ¥ HEpaBeHCTBa

TokzecTBa 1 ToXK/ie CTBeHHbBIe TPeobpa3oBaHusl.

[Tpeobpa3oBaHue TPUTOHOMETPHUYECKUX BbIpaskeHUd. OCHOBHbIE TPUTOHOMEeTpUYecKre (GopMyIibl.
YpaBHeHUe, KOpeHb ypaBHeHus. HepaBeHCTBO, pellieHe HepaBeHCTBa. MeTo/ UHTepBasloB.
PeltieHue 1je/ibIX ¥ JPOOHO-paLMOHAIBHBIX ypaBHEHUI U HEPaBeHCTB.

PemieHne vppaijoHa/JbHBIX YpPaBHEHUM U HEPaBeHCTB.

PelieHrie TPUroHOMETpHUYECKHX YPaBHEHUM.

[TprMeHeHVe ypaBHeHHMI 1 HEPaBEeHCTB K pellieHUI0 MaTeMaTUueCKuX 3aJay U 3aZiad U3 pa3/InyHbIX
obsiacteli HAyKU U peaslbHOM yKU3HMU.

@OyHKLUMY U TpaduKu

dyHK1Ms, criocobbl 3a1anuus GyHKIMU. ['paduk GyHKIMKU. B3auMHO 0OpaTHbie GyHKIUN.
O6snacTh ornpesiesieHUst 1 MHOXKeCTBO 3HaueHuH QyHkuun. Hym dyskium. TIpomexxyTku
3HaKOMOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKLIWU.

CreneHHas (yHKLUS C HaTypa/IbHBIM U Lie/IbIM MoKa3aTesieM. Eé cBoiicTBa u rpaduk. CBolcTBa U
rpavK KOpHsI N-0M CTelleHH!.

TpuroHoMeTpryecKasi OKPY>KHOCTb, OTIpeZie/ieHle TPUTOHOMeTpHUYeCKUX (YHKL[MI YMC/IOBOTO
aprymMeHra.

Hauana maremarnueckoro aHaausa

[TocnepoBarebHOCTH, CIIOCOOBI 3aJjaHKs 1T0C/Ie/j0BaTe/IbHOCTe. MOHOTOHHbBIE
NI0CJIeZl0BaTeIbHOCTH.

ApudmeTnueckasi u reomeTpuueckasi iporpeccud. beckoHeuHo yObiBatoliasi reoMeTpUyecKast
nporpeccust. Cymma b6ecKoHeyHO yObIBaroILeil reoMeTprueCcKoi rporpeccurt. @opmysia CI0KHBIX
npoLeHTOB. Vcnoap30BaHUe MPOrpeccU A1 pellleHrsl peasibHbIX 3a/jau NMPUK/IaJHOTO XapakTepa.
MHoKecTBa U JIOTUKA

MHoxKeCTBO, orepaljuu HaJ, MHOXKecTBaMU. [lnarpammsl Jlinepa—BenHa. [IprmeHeHue
TeopeTHKO-MHO)KeCTBEHHOT'0 arrapara /sl OlMcaH!sl peasibHbIX MPOLeCCOB U SB/IEHUM, TIPU
pelleHUH 3a/iay U3 JPyruxX yueOHbIX MpeMeTOB.

Onpegenenye, TeopeMa, C/Ie[iICTBUe, [0KA3aTeIbCTBO.

11 KJIACC

Yiciia ¥ BEIUMC/IEHUSA
HarypanbHble u 1ebie uncia. [IpusHaky e TMMOCTH Le/bIX YMCel.



Crenens C paljMoHabHBIM IOKa3aresieM. CBOUCTBA CTETIeHHU.

Jlorapudwm uncna. [JecaTruHble U HaTypasbHble J10rapu(Mbl.

YpaBHeHVsI U HepaBeHCTBa

[Tpeobpa3oBaHue BhIpaXKeHUH, COZiepXKalUX JI0Tapu(MBI.

[Tpeobpa3oBaHue BEIpPAKEHHUM, COZIePXKAIMX CTENeHH C pallOHATBHBIM IT0Ka3aTe ieM.
[TpyMepbl TPUrOHOMETPUYECKUX HEPaBEHCTB.

[TokasaresbHble ypaBHEHHs1 M1 HePaBEeHCTBA.

JlorapumMurueckre ypaBHeHHs1 U HepaBeHCTBa.

CucTeMbl TMHENHBIX ypaBHeHUN. PellleHre NMPUK/IaJAHBIX 3a/ia4u C MIOMOILLBI0 CUCTEMbI TMHEHHBIX
yPaBHEHHUH.

CucTeMbl ¥ COBOKYITHOCTH paljMOHa/bHBIX YPAaBHEHUH U HEPaBeHCTB.

[IpuMeHeHVe ypaBHEHUH, CCTeM M HEpaBeHCTB K PelLleHNI0 MaTeMaTUueCKUX 3a/jau v 3a/iad 13
pa3MuHbIX 00/1acTell HAyKy M peaTbHOM XKU3HHU.

@OyHKUMY U TpaduKU

®ynkuus. [Teprognueckre GpyHKLuKU. [IpoMeKyTKM MOHOTOHHOCTU (QYHKLIMK. MaKCUMyMbl 1
MUHUMYMbI QyHKIMU. Hanbosbiliee 1 HauMeHblllee 3HaueHWe (GYHKLIMK Ha TIPOMEeKYTKe.
TpuroHomeTpruueckue (QPyHKIMY, UX CBOMCTBA U TPa(UKH.

[Toka3zaTenbHas ¥ 1orapupmMuueckast PyHKLMH, UX CBOMCTBA U IparKH.

Vcnonb3oBanue rpadMKoB GyHKLMM [/ pelleHNs ypaBHEeHUH U JIMHEWHBIX CUCTEeM.
Vcnonb3oBaHue rpa@ukoB (GYHKLMM [71s1 UCC/IeJ0BaHUSI MPOLIECCOB M 3aBUCHMOCTEM, KOTOpbIe
BO3HHUKAIOT TP pPeLleHnH 3a/jay 13 IPYTHUX yueOHBIX TIPeIMETOB 1 peasibHOMN JKU3HU.

Hauana maremarnueckoro aHaamsa

HenpepbiBHble QyHKIMU. MeToz MHTEpBa/IoB /i/1s pellieH!s] HePaBeHCTB.

[Tpown3BopHasa pyHKMU. ['leoMeTprueckuii U (pri3MueCKUil CMbIC/ TIPOM3BOAHOM.
[TpousBogHble 31eMeHTapHbIX (QyHKLMNA. DOpMysIbl HaX0XK/IeHUs IPOK3BOHON CyMMBI,
TIpOM3BeJeHUS U YaCTHOTO (DYHKLIUIA.

[TprMeHeHre MPOU3BOAHOM K UCC/IeA0BaHUIO (DYHKLIMKA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxox/jeHrie HauboJIbIlIero U HauMeHbIllero 3HaueHust (PYHKLIMU Ha OTpe3Ke.

[TprMeHeHre MPOU3BOAHOM /11 HAXOXK/€HUSI HaW/Tyulllero pellleHus B IPUK/IaJHbIX 3aJa4yax, JJis
orpe/iesieHUst CKOPOCTH IpoLiecca, 3a/jJaHHOro (POpPMyYJ/ION U rpayKoM.

[TepBooOpa3Has. Tabnmiia mepBooOpasHbIX.

WnuTerpan, ero reoMeTpuueckui U (pr3nueckKuii CMbIC/1. BeluvcieHre uHTerpasna mno (gopmyiie
HerotoHa—/IetibHUIIA.



IITAHNPYEMBIE PE3YJIBTATDBI

OcBoenue yueOHOTO ripegMeTa «MaTeMaThKa» [JOJDKHO 00eCreunBaTh JOCTH)KEHe Ha YPOBHE
cpeziHero obiero 06pa3oBaHUs CeAYIOLIUX JIMYHOCTHBIX, MeTarpeAMeTHbBIX U TIPeIMeTHbBIX
oOpa3oBaTe/bHBIX Pe3y/IbTaToB:

JINHHOCTHBLIE PE3YJIBTATDBI

JIMUHOCTHBIE pe3y/bTaThl 0CBOEHUs TTPOTPaMMbI y4eOHOTOo rpeameTa «MaTteMaThKa»
XapaKTepU3yHTCH:

I'parkjaHCKOE BOCIIUTAHUE:

c(OpMHUPOBAaHHOCTHIO TPAYKAAHCKON TIO3ULIMU 00yUaroIIierocsi Kak akTUBHOTO U OTBETCTBEHHOTO
yjieHa POCCHUHCKOTO 00IIeCTBa, Mpe/ICTaBIeHHEM O MaTeMaTHUeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3/IMYHbIX CTPYKTYP, SIB/IEHUM, TIPOLIeAyp IpaxjaHcKoro obiriecTBa (BbIOOPHI, OMPOCHI U TIP.),
yMeHUeM B3auMOZelCTBOBaTh C COLIMA/TbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKLUSMU U
Ha3HayeHueM.

[TaTproTrueckoe BOCIIUTaHUE:

c(hOpMHPOBaHHOCTBIO POCCUMCKOM TPaXk/IaHCKOW M€HTUUHOCTH, YBa)KeHUS K TIPOLLJIOMY U
HaCTOSALLIEMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIIEHUEM K JJOCTHXKEHUSIM POCCUUCKUX
MaTeMaTHKOB U POCCHUMCKOW MaTeMaTHyeCKO! LIKOJIbl, K UCI0/Ib30BaHUIO 3TUX JOCTKEHU B
JPYTUX HayKaX, TEXHOJIOTHUSIX, C(hepax SIKOHOMUKHU.

[1yXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

0CO3HaHHEeM JYXOBHBIX [[eHHOCTel pOCCUICKOTro Hapo/ia; c(hOpMHPOBAaHHOCTHIO HPDABCTBEHHOTO
CO3HaHMS, STUUECKOT0 [OBe/IeHHs], CBSI3aHHOI'0 C NPAKTUUeCKUM ITPUMEHEHUEM [JOCTU)KeHUM HayK1
U [1eSITe/IbHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BK/Ia/la B IOCTPOEHKWE YCTOMUYMBOTO OyyIIiero.
JcTeThYeCcKoe BOCIIUTaHue:

3CTeTUYEeCKUM OTHOLLIEHWEeM K MUDY, BK/IFOUasi 3CTETUKY MaTeMaThueCKUX 3aKOHOMEPHOCTeM,
00BbeKTOB, 33/ia, pellleHrH, pacCyKeHHH; BOCIIPUMMYMBOCTBIO K MaTeMaTHueCKUM acrieKTaM
Pa3IMYHbIX BU/JOB UCKYCCTBa.

du3nyeckoe BOCIIUTaHKe:

c(hOpMUPOBAaHHOCTHIO YMEeHUsI IPUMEHSITh MaTeMaTHuuecKre 3HaHUsI B UHTepecax 3/[0pOBOTO U
6e3omnacHoro obpasa »KMU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHUsI K CBOeMY 3/]0POBbIO (3/I0pOBO€ MUTaHUE,
cOaTaHCUPOBaHHBIN PEXKUM 3aHITUN U OT/bIXa, Pery/sipHasi Gu3nuuecKast akTUBHOCTB);
(hv31UeCcKOro COBEPILIEHCTBOBAHKS, MPY 3aHATHSIX CIIOPTUBHO-03/]0POBUTE/IbHOM [1eTeIbHOCTHIO.
TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, 0CO3HaHUEM LeHHOCTH TPY/0/1H00usl; MHTepecoM K pa3IMuHbIM cdepam
nipodeccroHaNbHOM /1eATeNTbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e€ MPUIoKeHUsIMU, yMeHUueM
CoBepIaTh 0CO3HaHHBIN BHIOOD Oyayliel mpodeccuy U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIe
TJIaHbI; TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHueCKoMy 00pa30BaHHIO ¥ caM000pa30BaHHIO Ha
MIPOTSDKEHMH BCEeM JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B pellleHHWH NIPaKTUUeCKUX 3a7,a4y
MaTeMaTHueCKOW HarpaB/IeHHOCTH.

OKOJIOTMYeCcKoe BOCIIUTaHKe:

c(hOpMUPOBAHHOCTBIO SKOJIOTUUECKOW KYJIBTYPbI, IOHUMaHUeM BJIUSTHUS COLIMATbHO-
5KOHOMMYECKUX MPOLIeCCOB HAa COCTOSTHUE MPUPOZHOM U COLIMA/IbHOM Cpe/ibl, 0CO3HAaHUEM
17100a/1bHOTO XapaKTepa 3KOJI0THUeCKUX Mpob/ieM; opreHTal[iel Ha IpUMeHeHre MaTeMaThue CKUX
3HaHWM [yis1 pellieHust 3aiad B 00/1aCcTH OKpY»Katollleld cpe/ibl, TJIaHUPOBaHUs TTOCTYTIKOB U OLIEHKH
VX BO3MOJKHBIX MTOC/IeACTBUM [/ OKPY KaroLLleld Cpe/ibl.

[JeHHOCTH HAyYHOTO IMO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MUPOBO33pEHUSI, COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00I1leCTBeHHOM MPaKTUKH, TOHKMMaHUeM MaTeMaTHueCKoi HayKH Kak c(epbl uesoBeueCcKom
JlesAITe/TbHOCTH, 5TAroOB €€ pa3BUTHUS U 3HAYMMOCTH /11 Pa3BUTHS LIUBU/IM3ALIUN; OB/IaZleHueM



SI3IKOM MaTeMaTHKU U MaTeMaTHhue CKON KyanypOﬁ KaK CpeZICTBOM I103HAHKA MHUPd; TOTOBHOCTBIO
OCYIIECTBJIATH MMTPOEKTHYIO U UCC/I€N0BATE/IBCKYHO AedATe/IbHOCTh MHAWBHUAYa/IbHO U B I'DYIIIIE.

METAITPEAMETHBIE PE3YJ/IBTATHI

MeTanpeZiMeTHbIe pe3y/bTaThl 0CBOEHHs TIPOrpaMMbl yueOHOTro rpegmeta «MaTeMaThKa»
XapaKTepU3yITCs OB/Ia/leHHeM YHHBepCa/lbHbIMU [T03HaBaTe/IbHbIMU /1eHCTBUSIMH,
YHUBepCa/bHbIMU KOMMYHUKATUBHBIMU [1eHICTBUSIMH, YHUBEPCATbHBIMU Pery/IssTUBHBIMU
JleICTBUSIMM.

1) YHuBepcabHbIe TI03HaBaTe IbHbIE [1eHCTBYsI, 00ecreunBaroT OopMHUpOBaHUe Oa30BbIX
KOTHUTHBHBIX TTPOL[eCCOB 00yJaronuxcsi (0CBOeHHe MeTOZIOB TI03HAHUS OKPY>KakoI[ero MUpa;
TIpYMeHeHHe JIOTHYeCKUX, UCCeloBaTe/TbCKUX Orepaliyii, ymeHui pabotark ¢ nHpopmMaruei).
basoBble ioruueckue JencTBUs:

BBISIB/ISITH U XapaKTepPU30BaTh CyllleCTBeHHbIe TIPU3HAKK MaTeMaTHueCKUX 00beKTOB,
TIOHSITUM, OTHOLLIEHUHN MeXXy TTOHSITUSIMU; (JOPMY/IMPOBATh OTpe/iesieHUsl OHSITHUM; yCTaHaB/IUBaTh
CyIlleCTBEeHHBIH MPU3HAK K1acCUpUKaLMK, 0CHOBaHUs /17151 000011eHrsl U CpaBHeHHs1, KpUTepUr
TIPOBO/IMMOTO aHa/M3a;

BOCIIPUHUMATh, ()OPMYJ/IMPOBATh U NPeoOpa3oBbIBaTh CYXK/JeHUS: YTBepAUTe/IbHbIe U
OTpULIaTe/IbHbIE, eIMHUYHbIE, YaCTHBIE U O0IIMe; YC/IOBHBIE;

BBISIB/ISITH MaTeMaTUUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U MPOTHUBOPeurs B (hakTax,
JAHHBIX, HAOJTFO/IEHUSIX ¥ YTBEPXKIeHUSIX; TIpe/ijlaraTb KpUTEPUH ZIJIs1 BISIBJIEHHS] 3aKOHOMEPHOCTel
Y TIPOTUBOPEUUii;

Jle/1aTh BbIBOABI C UCI0/Ib30BaHKEM 3aKOHOB JIOTUKH, /1eAYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IFOueHH, YMO3aK/IF0UeHHH 110 aHaI0Tuu;

TPOBO/IUTH CaMOCTOSITE/ILHO /l0Ka3aTe/IbCTBAa MaTeMaTUueCKUX yTBep KAeHuH (TpsiMble U OT
TIPOTHUBHOTO), BLICTPAaUBATh apr'yMeHTaL[|0, IPUBOIUTh MPUMepPhl U KOHTPIIPUMEpDI;
000CHOBBIBaTH COOCTBEHHBIE CY)K/I€HUS U BBIBO/IBI;

BbIOMpaTh Criocob peliieHNs yueOHOM 3a/jauu (CpPaBHMBATh HECKOBKO BaPUAHTOB PelLleHus],
BbIOMpAaTh HanbosIee MOAXOAIINN C YUETOM CaMOCTOSITE/THHO BbIZIe/IEHHBIX KDUTEPHEB).
ba3oBbie ucceoBaTe/ibCKUe 1eHCTBUS:

WCII0/1b30BaTh BOTMIPOCHI KaK MCC/Ie[j0BaTe/IbCKUM MHCTPYMEHT M03HaHust; OpMYIMpOBaTh
BOIPOCHI, (PUKCUPYIOLL[Ke POTUBOpeure, TpobieMy, yCTaHaB/IMBaTh UCKOMOE U JIAHHOE,
(hopMrpoBaTh rUIoTe3y, apryMeHTUPOBaTh CBOIO TTO3ULIMI0, MHEHUE;

TIPOBOZUTBL CAaMOCTOSITe/IbHO CTJIAHUPOBAHHBIN KCITIEPUMEHT, UCC/IeZloBaHUe T10
YCTaHOBJIEHUIO 0COOEHHOCTe MaTeMaTHyeCcKoro 00beKTa, sIB/IeHHs], TIPOIIeCca, BbISBJIEHHIO
3aBUCUMOCTeN MeX/ly 00beKTaMu, sIBIeHUSIMU, TIPOLieCcCaMi;

CamMoCTosATeILHO (hOpMY/IMPOBaTh 0000ITIEHHST ¥ BLIBOABI 110 pe3y/IbTaTaM MPOBeIEHHOTO
Habmo/ieHus1, UCCrIe[JOBaHUs], OLIEHUBAThb JJ0CTOBEPHOCTh IM0JTyUeHHBIX Pe3y/IbTaToB, BHIBO/JIOB U
0000ITIeHMI;

TIPOTHO3UPOBATh BO3MO)KHOE pa3BUTHe IPOLIeCCa, a TakKe BbIJBUTaTh MPeJTION0KeHHs O ero
Pa3BUTHU B HOBBIX yC/IOBUSIX.

Pabora ¢ uHdpopmarmeii:

BBISIBJISATH 1e(DUIUTHI MH(OPMAIUH, JaHHBIX, HEOOXOJUMBIX /I/IsT OTBETA Ha BOTIPOC U IS
pelLleHUs 3a/jaul;

BbIOMpPAaTh MH(OPMAIIHIO U3 UCTOUHUKOB Pa3/TMUHBIX TUTIOB, aHA/TU3UPOBATH,
CHCTeMaTU3MPOBaTh U UHTEPIIPeTUPOBAaTh MHPOPMALMIO pa3/IMUHbIX BUZIOB U OpM
Tipe/iCTaB/IeHuSsI;

CTPYKTYypHPOBaTh MHPOPMALHIO, TPeJCTaB/ISATh €8 B pa3/IMuHbIX (hopMax, UUTFOCTPUPOBATh
rpacduuecku;

OLIeHMBATh Ha/I&KHOCTh MH(OPMALIMH 110 CAMOCTOSITe/TbHO C(OPMY/TUPOBAHHBIM KDUTEPUSIM.
2) YHuBepcaibHble KOMMYHUKAaTHUBHBIE [IeHCTBUS, 00eCreunBaroT C)OPMHUPOBAHHOCTh COIMATBHBIX
HaBBIKOB 00yYarOLL[UXCSl.



OG6ieHue:

BOCIIPUHUMATD U (POPMY/TUPOBATh CY>KJEHHUSI B COOTBETCTBUU C YCIOBHUSIMHU U 11eJIIMU
0011[eHNs; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PeHUSI B YCTHBIX U TIMCbMEHHBIX TEKCTaX,
JlaBaTh TIOSICHEHUSI TI0 XO/ly pelleHus 3a/jauil, KOMMEHTHPOBATh MOJTyYeHHBIN pe3y/ibTar;

B X0/l 00CY>KZIeHHsI 3a/laBaTh BOTIPOCHI TI0 CYIECTBY 00CYK/IaeMOi TeMbI, TIPOOIeMBI,
pelliaeMoii 3a/lauu, BbICKa3bIBaTh W/ieU, HalleJleHHbIe Ha MOUCK pellieHHs]; COTIOCTaB/IsATh CBOU
CY’KIeHUs C CYy)KAEeHHUSMH IPYTUX YYaCTHUKOB AWanora, 00Hapy>KHBaTh pasnnyue v CXOCTBO
TO3ULIUM; B KOPPEKTHOU popMe (hopMy/IUpOBaTh pa3HOI/IACHsl, CBOM BO3PaXKeHUSI;

TIPe/ICTaB/ISITh Pe3y/bTaThl PellleHNs 3a/lauu, FKCIIePUMeHTa, NCC/IeJOBaHMUs, TPOEKTa;
CaMOCTOSITe/IbHO BbIOMPaTh (hopMaT BHICTYTI/IEHHMS C YUETOM 3a/iau Tipe3eHTaluu U 0cobeHHOCTel
ayAUTOPHH.

CoTpyzHHYeCTBO:

TOHUMATh U UCII0/Ib30BaTh MTPeNMYIIeCTBa KOMaHAHOW M WH/MBU/Iya bHOU paboThI 1pu
peleHnH yueOHBIX 3aiau; IPUHUMATh Lie/Tb COBMECTHOM /1eSITe/TbHOCTH, T/IaHUPOBaTh
OpraHu3aIvi0 COBMECTHOU PaboThI, pacTipeziesisiTh BU/bI pabOT, J0rOBapUBaThCs, 00CY>KaTh
TIPOLeCC U pe3y/bTaT paboThl; 0000IIaTh MHEHHS] HeCKOJIBKUX JTHO/IeH;

y4aCTBOBaTh B TPYIIOBBIX (hopMax paboTh! (00CyKaeHusi, 00MeH MHEHUH, «MO3TOBbIe
IITYPMbI» U UHBIE); BBITOJ/HATH CBOIO UaCTh PabOThI ¥ KOOPAWHUPOBATH CBOU JIeHCTBUS C APYTUMU
y/leHaMH KOMaH/Ibl; OL|eHWBaTh KaueCTBO CBOEr0 BK/Ia/id B OOLHIA TIPOAYKT 110 KPUTEPHSIM,
copMy/TMPOBaHHBIM YUaCTHUKAMH B3aMMO/IEHCTBYSI.

3) YHUBepcasbHbIe PeTy/ISTHBHBIE JeiCTBHs, 00ecreunBarT (OpMUPOBaHEe CMBICTIOBBIX
YCTaHOBOK U >KU3HEHHBIX HABBIKOB JINUHOCTH.

CamoopraHu3anus:

COCTaBJISATh TUIaH, a/lTOPUTM DellieHusl 3alauu, BbIOMpaTh Criocob peliieHurs ¢ y46TOM UMEeFOLUXCS
PeCcypcoB 1 COOCTBEHHBIX BO3MO)KHOCTeH, apryMeHTHPOBATh Y KOPPEKTUPOBaTh BApUAHThI
pelleHui ¢ y4éToM HOBOM MH(MOPMALIUU.

CaMOKOHTpO/Ib:

B/IaJileTb HaBbIKaMH T03HaBaTeIbHOM pedieKCU KaK 0CO3HaHUs COBepIaeMbIX 1eHCTBUM 1
MBIC/TUTE/TBHBIX TTPOLeCCOB, MX Pe3y/IbTaToOB; B/aJ|eTh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Tripoliecca U pe3ysbTaTa pellieHusi MaTeMaThyeCckou 3a/jaui;

TMpe/IBUZIeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTH P pelleHnH 3a/jaui, BHOCHTD
KODPEKTHBBI B /IeSITe/TbHOCTb Ha OCHOBE HOBBIX 00CTOSITE/ILCTB, IaHHBIX, HAl/IeHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYHOCTe;

OLIeHMBaThb COOTBETCTBHUE Pe3y/IbTarTa e/ U YCJIOBUSM, 00BbSICHATH MPUUMHBI [I0 CTYKEHUST
WIN HeJIOCTYDKEHHS Pe3y/IbTaToB /lesTe/lbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OL[eHKY
TIPUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa v Haua/la MaTeMaTHUeCKOTO aHa/Ii3a» Ha YPOBHE CPe/IHEro
o611iero o6pa3oBaHus JO/DKHO 00€eCIeunBaTh AOCTHKEHUe CIeAYIOINX MPeIMeTHBIX
0Opa3oBaTe/IbHBIX Pe3y/IbTaToB:

10 KJIACC

Yucsia v BEIYUCTEHUS

OreprpoBaTh MOHATHSIMU: PaljiOHAIbHOE U IeMCTBUTebHOE UKC/I0, OOBIKHOBEHHAs U e CATHUHAS
Jpo0b, MPOLIEHTHI.

BeimonHATe apudmMeTryeckrie orepanyy C paljioHaIbHBIMA U eiCTBUTE/IbHBIMHA YUCTaMH.
BBINOHATE NMPUO/TKEHHBIE BBIYUCIEHHS, UCITIO/b3YsI TIPaBU/Ia OKPYIVIEHHSs, eJlaTh MPUKUIKY U
OL|eHKY pe3y/ibTaTa BEIYMCIIeHHUH.



OnepupoBaTh MOHATUSMU: CTeleHb C 1ie/IbIM TT0Ka3aresieM; CTaHZapTHas opma 3arucu
JleMICTBUTE/ILHOTO YMCJa, KODeHb HaTypa/JbHOM CTeeHH; UCTI0/b30BaTh MOAX0ALIYI0 (hopMy
3alMCH JeCTBUTE/IbHBIX YMCe [/ pellleHNs TPaKTHUYeCKUX 3a/iad U MpeJiCTaB/IeHUs JaHHbIX.
OneprpoBaTh NOHATHSIMU: CUHYC, KOCUHYC U TaHT'€HC NTPOM3BO/IHOIO YIVIa; UCIIO/Ib30BaTh 3aluCh
TIPOM3BOJIBHOTO yT7Ia Yepe3 00paTHbIe TPUTOHOMETpHUeCKHe (DYHKLVH.

YpaBHeHUs ¥ HEpaBeHCTBa

OnepupoBath MOHATUSMU: TOXK/ECTBO, ypaBHEHHe, HepaBeHCTBO; Lieioe, paljiOHa/IbHOE,
VippalMOHa/IbHOE ypaBHEeHNe, HepaBeHCTBO; TPUTOHOMETPUUECKOe YpaBHEHUE;

BeimonHATE mpeobpa3oBaHusi TPUTOHOMeTPUYeCKUX BhIPa)KeHUH U PelllaTh TPUTOHOMEeTPUUeCKHe
yPaBHEHUS].

BeironHATE Mpeobpa3oBaHus LieNbIX, PALMOHAIBHBIX ¥ MPPALMOHATBHBIX BEIPA)KEHUH 1 pelaTh
OCHOBHbIE THIIbI Lie/IbIX, paljuOHaIbHbIX U MPPaLMOHA/IbHBIX YPaBHEHUIN U HEPaBeHCTB.
[TpruMeHsTh ypaBHEHUs M HepaBeHCTBa Ji/Is pellieHUs] MaTeMaThyeCcKuX 3aZiad v 3a7iad 13
pa3/IMYHbIX 00s1acTell HAyKU U peabHOM KU3HHU.

MogenpoBaThb peanbHble CUTYalLMU Ha SI3bIKe anreOpbl, COCTAB/ISATh BhIPDAKEeHHs], YDAaBHEHM,
HepaBeHCTBa 110 YC/I0BHUIO 3a/la4i, UCC/Ie/|0BaTh IOCTPOEHHbIe MO/e/IU C MCI0/Ib30BaHUeM arrapara
anreOpol.

@OyHKUMY U TpadyuKu

OreprpoBaTh MOHATHAMU: QYHKIHS, CrIocOObI 3aaHust QYHKIMH, 00/1aCTh OTIpe/ie/ieHns 1
MHOXXeCTBO 3HaueHui GpyHKIMH, rpaduk GyHKIMY, B3aUMHO oOpaTHbIe (YHKLIWH.

OnepupoBaTh MOHATUSMU: UETHOCTb U HEUETHOCTh (PYHKLIMU, HY/IU (PYHKLMH, IPOMEXXYTKH
3HAKOIOCTOSIHCTBA.

Vicnonb3oBaTh rpadMKu QyHKLMIM /151 pelleHrsl ypaBHEeHHUH.

CTpouTh M unTaTh rpadUKM JTMHENHOW (PyHKLMH, KBaJpaTUUHOU (DYHKL[MM, CTeNIeHHOW (PyHKLUU C
L|e/IbIM T10Ka3areseM.

Vcnonb30Bath rpayku QyHKLWH /1J151 UCC/Ie0BaHMsI ITPOLIeCCOB U 3aBUCUMOCTEN TIPU pellleHrnH
3a71au U3 JPyruX y4eOHBIX MMPeMeTOB U PeabHOU )KM3HH; BHIPaKaTh ()OPMy/IaMH 3aBUCUMOCTH
MeX/ly BeJIMYMHAMU.

Hauana maremarnueckoro aHaausa

OneprpoBaTh NOHATHSIMU: TI0C/Ie[,0BaTeIbLHOCTD, apu(MeTHUeCcKasi U reoMeTpUuecKas porpeccuu.
OrmeprpoBaTh MOHATHSMH: OeCKOHEeUHO yObIBaroLIjasi reoMeTpruecKasi TPOrpeccHsi, CyMMa
beckoHeuyHO yObIBato1L{eii reoMeTpHUeCKOil TPOrpeccui.

3a/iaBaTh MOCI/IeI0BATETBHOCTY Pa3/IMYHBIMU CITIOCOOaMHU.

Vcnonib30BaTh CBOMCTBA M0OC/€]0BaTe/IbHOCTEN Y POTPeCCU /1Sl pellieHUsl peasbHbIX 3a/1a4
TIPUKJ/IaJHOTO Xapakrepa.

MHo)kecTBa U JIOTHKa

OneprpoBarb NOHATUSMU: MHOXKECTBO, Ollepalji HaJi MHOXKeCTBaMH.

Vicniosib30BaTh TeOPETUKO-MHOKECTBEHHBIM anrapar JJ1si ONMCaHUsl peasibHbIX MPOLIeCCOB U
SIBJIEHU, TIPY PeLleHUH 3a/iad U3 [PyTruX y4eOHbIX MpeJMeTOB.

OnepupoBaTh NOHATUSMU: OIIpejie/ieHre, TeopeMa, C/le[jCTBHe, 0Ka3aTe/IbCTBO.

11 KITACC

Uuncsia v BBIYMCTIEHUS

OrnepupoBarh MOHATUSAMU: HaTypajbHOe, LieJI0e YUC/IO; UCII0/Ib30BaTh MPU3HAKYU [eTUMOCTH LieJIbIX
quceJl, pa3/ioykeHue Ync/ia Ha [IPOCThble MHOXKUTE/IU [IJIS pelleHus 3a/ad.

OrnepupoBarh NOHATHEM: CTeleHb C PaljMOHA/ILHBIM IT0Ka3aTe/ieM.

OneprpoBaTh NOHATHSIMU: JI0rapru(M YUC/Ia, JeCATUYHbIe U HaTypasbHble J10rapu(Mbl.

YpaBHeHVsI U HepaBeHCTBa

[TpuMeHsSITH CBOMCTBA CTeTIeHHU A1/isi IpeoOpa30BaHUsl BbIpaXKeHUI; ONeprupOBaTh MOHSATUSIMU:
TIOKa3aTe/IbHOe ypaBHeHNe Y HepaBeHCTBO; pellaTb OCHOBHBIE TUITBI [I0KAa3aTe/IbHbIX YPaBHEeHUN 1
HepaBeHCTB.



BeimonHATE mpeobpa3oBaHus BRIpaKeHHUH, COZiepKallyX J10rapri(Mbl; OTIepUpOBaTh TIOHATHSMHU:
Jorapu(Muueckoe ypaBHeHNe ¥ HEPaBeHCTBO; pellaTb OCHOBHBIE TUITbI IOrapu(pMUUeCcKuX
yYPaBHeHU U HEepaBeHCTB.

HaxoguThk perieHUs MPOCTEUIIMX TPUTOHOMETPUYECKUX HEPaBEeHCTB.

OnepupoBaTh MOHATUSMU: CHCTeMa JTMHEHHbIX YpaBHEHUM U eé pellleHHe; UCI0/Ib30BaTh CUCTEMY
JIMHEUHBbIX YpaBHEHUH [Jis pellieHus PaKTUUeCKUX 3a7au.

HaxopuTs peltieHust NpOCTeHIIMX CUCTEM M COBOKYITHOCTEH paljiOHa/IbHbIX YpaBHEHUN 1
HEepaBeHCTB.

MogenmpoBathb peanbHble CUTYalLMU Ha SI3bIKe anreOpbl, COCTAB/ISATh BhIPDAKEeHHs], YDAaBHEHM,
HepaBeHCTBa M CUCTEMBI 110 YCJIOBUIO 33/lauM, UCC/Ie[|0BaTh TOCTPOEHHbIE MOJEH C
MCTIO/Tb30BAaHMEM arrapara aareopsl.

@OyHKUMU U TPpaduKU

OnepupoBaThk NOHATUSMU: TlepruoAnYecKas (PyHKLMsL, TPOMeXXYTKA MOHOTOHHOCTH (YHKLIMH,
TOYKH 3KCTpeMyMa (yHKL[|H, HaruboJibiliee U HauMeHblllee 3HaueHUst QYHKLIUK Ha TTPOMEKYTKe;
VCTI0/Ib30BaTh UX JJIs1 UCC/e/j0BaHus (DyHKLMH, 3a[JaHHOU rpadrKoMm.

OneprpoBaTh NOHATHSIMU: TpayKU M0Ka3aTebHOM, Torapu()MUueCcKoil U TPUTOHOMETPHUYECKHUX
(byHKIMI; M300pakaTh MX Ha KOOPAMHATHOW TVIOCKOCTH U MCIIO/b30BaTh /7SI PELlIeHus] ypaBHEeHHUM
Yl HEpaBeHCTB.

M306pakaTh Ha KOOPIMHATHOM TJIOCKOCTH TPadvKy JIMHEHHBIX YPaBHEHU W UCTIO/Ib30BaTh UX IS
pellleH!sl CUCTEMbI JIMHEWHBIX YPaBHEHUH.

Vicnionb3oBath rpadmKu QyHKLMM /151 MCCIIeJ0OBaHKMs MPOLIeCCOB U 3aBUCUMOCTeN U3 pyrux
yueOHBIX AUCLIUTITHH.

Hauana maremarnueckoro aHaausa

OneprpoBaTh NOHATHSIMU: HelpepbIBHAasA (PyHKLMS; TPOM3BO/HAs (DyHKLMH; UCII0/Ib30BaTh
reoMeTpUUecKuil ¥ (pM3ndyeCcKUl CMbIC/ TPOM3BOJHOM /i/1s1 pellieHus 3a/jau.

HaxoguTe Npou3Bo/iHbIE 3/1eMeHTapHbIX (PYHKL[MH, BBIYMC/ISATH TPOM3BO/IHbBIE CYMMBI,
TIPOMU3Be/IeHUs], YaCTHOTO (PYHKLMIA.

Vcnonib30BaTh NMPOW3BOAHYO AJ1 UCCIeJ0BaHNS (PYHKLMYM HA MOHOTOHHOCTb M SKCTPEMYMBI,
NIPUMEHSITh pe3y/bTaThl UCC/IeJOBaHKS K IOCTPOEHUIO rPparKoB.

Vcnionib30BaTh NMPOW3BOAHYIO JJ151 HAXOXKEHUSI HAWTyUlllero pellieHus B IPUK/IaJHbIX, B TOM UUCIIe
COL[Ma/IbHO-9KOHOMMUECKHUX, 3a/aJyax.

OnepupoBaTh MOHATUSMU: TIepBOOOpa3Hasi U UHTerpaJl; MOHUMaTb reoMeTpUueCKuil U r3nyeCcKuii
CMBIC/I UHTerpasna.

Haxoputb nepBoo6pa3Hbie 3/1eMeHTapHbIX QYHKIMM; BEIUKMCIATE UHTeTpast 1o ¢hopmysie HproToHa—
JleiibHMIIA.

Pemats npukiajHble 3a/jauu, B TOM YMCJIe COLIMATbHO-9KOHOMUUECKOTO 1 (PM3UUeCKOro Xxapakrepa,
Cpe/iCTBaMM MaTeMaTH4yeCcKOro aHaiu3a.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJTACC
No KosinuecTBO 4acoB (D/1eKTPOHHBIEe
n/_ HavmeHOBaHVe pa3/iesioB U TeM U T——— 11(poBbIe)
o [porpammer Bcero 60 TPH p;)&mﬂ 0Opa3oBare/ibH
ble pPeCypChl
MHOXeCTBa paljuOHaIbHbIX U
eliCTBUTE/IbHBIX UMCel.
1 14 1
ParjoHaIbHble ypaBHEHUS U
HepaBeHCTBa
) DyHkuMY ¥ rpaduku. CTemneHsb C 6
[1e/IbIM [T0Ka3aresaeM
ApudmeTruecKuii KOpeHb N—Ou
3 [crenenu. MppanoHanbHble ypaBHeHus| 18 1
1 HepaBeHCTBa
DOopMy/IbI
4 [rpuroHoMeTpuu.TpuroHomerpuueckue |22 1
ypaBHEHUs
5 [[locnemoBaTeslbHOCTH U IPOrPeccuu |5
6 [ToBTOpEHUE, 0600ITIeHNE, 3 1
CUCTeMaTu3aLusi 3HaHUI
OBIIEE KO/IMYECTBO YACOB I1O 68 4 0

I[TPOI'PAMME




11 KJIACC

KosimuecTBO yacos (O/1eKTpOHHbIE
Ne [HanmeHOBaHMe pa3/ie/ioB U 1upoBbIe)
/T [reM MporpamMmel Beero  [KOHTPO/bHBIE  [IPAKTMUECKHE |53 0pare pHEe
paboThI paboTHI becypCeI
(CTenieHb C paljuOHaIbHBIM
nokasaresieM. [Toka3saresnbHas
1 12 1
byHkius. [TokasaTenbHble
ypaBHEHUS] U HepaBeHCTBa
JTorapudmuueckas GyHKLUS.
2 |lorapu¢murueckre ypaBHeHus | 12
1 HepaBeHCTBa
TpuroHomeTprueckue
3 (DyHKL[MM U UX TpadUKu. 9 1
TpuroHomeTprueckue
HepaBeHCTBa
4 HpOI/I3BO,qHaiL IIpumeHeHue 24 1
[PON3BOJHOU
5 [AnTerpan u ero npuMeHeHuss |9
6 |CucTreMbl ypaBHeHUM 12 1
7  |HarypasibHble U Ljesible yucia (6
8 [ToBTOpEHUE, 0600ITIeHNE, 18 )
CUCTeMaTh3aLysi 3HaHUI
OBIIEE KO/JIMYECTBO YACOB 102 6 0

[10 [TIPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
n/
I

[Tema ypoka

Ko/mmuecTBO yacoB

Bcero

[KoHTpO/IbHBIE
paboThI

[ IpakTHyeckue
pPaboThHI

TaTa
3yYeHUs]

(D/1IeKTPOHHBIEe

[11M(pOBbIE
0Opa3oBare/ibHbIE

pecypchbl

MHOKeCTBO, orepaLuu
Ha/l MHOXKeCTBaMU.
JlnarpamMmsl
Olinepa—BenHa

ParjrioHabHbBIE UKCIIa.
(OOBIKHOBEHHbBIE 1
lecATHUHBIE ZpO0H,
MPOLIEHTHI,

Oe CKOHEUHbIe
repuofnyecKue qpoou

ApudmeTrueckre
oriepaLuu C
pal[ioHaIbHBIMU
urcIaMy,
npeobpa3zoBaHUs
UKC/IOBBIX BbIpAaXKEeHUM

[IpumeHeHue pobeii 1
[POLIEHTOB /IS
pereHus PUKIaJHbIX
Basiau U3 Pa3/TUUHbBIX
OTpac/ei 3HaHUMU U
peasbHOW XKU3HU

[IpumeHeHue pobeii 1
MPOLIEHTOB /IS
pereHus PUKIaJHbIX
Basiau U3 Pa3/TUUHbBIX
OTpac/ei 3HaHUMU U
peasbHOW YKU3HU

[leiicTBUTETbHBIE
uurcia. PaljoHanbHble
1 MDpALMOHa/IbHbIe
qKCIia

ApudmeTrueckre
oriepaLuu C
eliCTBUTETbHBIMU
urc1aMu

[TpubMIKEHHBIE
BLIUMC/IEHYS], TIPaBU/Ia
OKPYTJIeHUs], IPUKU/IKA
11 OL[eHKa pe3y/bTaTa
BLIUKC/IEHUN

[ToxxmecTBa U

TOXX1eCTBEHHbIE




npeoOpa3oBaHUS

10

YpaBHeHUe, KOpeHb
ypaBHEeHHs

11

HepaBeHCTBO, pellieHue
HepaBeHCTBa

12

[MeTtog uHTEpBaIIOB

13

PerieHue LesbixX U
MpoOHO-paIoHaTBHBIX
yPaBHEHUM U
HepaBeHCTB

14

KoHTposibHast paboTa
o Teme "MHOXeCTBa
paI[MoOHaTbHBIX U

e CTBUTETbHBIX
urces1. PalilnoHaIbHBIE
ypaBHEHUS U
HepaBeHCTB"

15

D YHKIIYS, CTIOCOOBI
BaZlaHusT PyHKLMU.
B3arMHO oOpaTHbIe

byHKLMU

16

[‘paduk byHKLIMU.
O6nacTh onpeziesieHust
1 MHO>KeCTBO 3HaueHUI
bynkuumn. Hynu
(byHK1MH. [TpoMexyTKy
BHAKOIOCTOSIHCTBA

17

JéTHbIe 1 HEUETHBIE
byHKLMU

18

(CTereHb C LieJIbIM
roKa3aTesieMm.
CraHgapTHasi hopMa
Barcu

e CTBUTEILHOTO
urca

19

1criosib30BaHue
noaxozsiiei hopMbl
Barcu
neliCTBUTeTbHBIX UKCeT
17151 peLLeHust
MpaKTUYeCKUX 3aau U
Mpe/CTaB/IeHuUs JAaHHbIX

20

CteneHHasi QyHKLUsS C
HATypa/IbHbIM U LIe/TbIM
rokasaresem. Eé
CBOMCTBa U rpauk

21

ApudmeTryeCcKuii
KOpeHb HaTypabHOM
CTereHu

22

ApubMeTHye CKui




KOpeHb HaTypaJbHON
CTerneHu

23

(CBOMCTBa
Apr(MeTHUeCKOTO
KODHSI HaTypaabHOW
CTerneHu

24

(CBOMCTBa
apr(MeTHUeCKOTO
KODHSI HaTypaabHOW
CTerneHu

25

(CBOMCTBa
Apr(MeTHUeCKOTO
KODHSI HaTypaabHOW
CTerneHu

26

[TeiicTBUS C
Apr(MeTHUe CKUMU
KOPHSIMU N—OW CTereHu

27

[leiicTBUS C
aprdmMeTHUe CKUMHU
KOPHSIMU N—OM CTereHu

28

[TeiicTBUS C
Apr(MeTHUe CKUMU
KOPHSIMU N—OW CTereHu

29

[leiicTBUS C
aprdmMeTHUe CKUMHU
KOPHSIMU N—OM CTereH!

30

[TeiicTBUS C
Apr(MeTHUe CKUMU
KOPHSIMU N—OW CTereHu

31

Periienue
MppalMoHaTbHBIX
ypaBHeHUM U
HepaBeHCTB

32

Periienue
MppalMoHaTbHBIX
ypaBHeHUM U
HepaBeHCTB

33

Perienue
MppalMoHaTbHBIX
ypaBHEHUM U
HepaBeHCTB

34

Perienue
MppalMoHaTbHBIX
ypaBHEHUM U
HepaBeHCTB

35

Perienue
MppalMoHaTbHBIX
ypaBHEHUM U
HepaBeHCTB

36

CBolicTBa U rpaduk




KOPHSI N-OW CTereHu

37

(CBolicTBa U rpaduk
KOPHSI N-OW CTereHu

38

[KoHTponbHast paboTa
[0 TeMe

' AprdmeTrueckuii
KOPeHb N—OK CTEeIeHH.
IppaLiioHasibHbIe
ypPaBHEHUs U
HepaBeHCTBa"

39

CUHYC, KOCUHYC U
TaHTeHC YHC/IOBOIO
AprymeHTa

40

CUHYC, KOCUHYC U
TaHTeHC YKCI0BOIO
ApryMeHTa

41

APKCHUHYC, apKKOCUHYC
1 aDKTaHIeHC
U1C/IOBOTO apryMeHTa

42

APKCHHYC, aDKKOCUHYC
1 aDKTaHTeHC
U1C/IOBOTO apryMeHTa

43

IpuroHomerpuueckas
OKDPY>KHOCTb,
orpesie/ieHue
TPUTOHOMEeTPUYeCKUX
(byHKL[1I1 UMC/IOBOTO
ApryMeHTa

44

IpuroHomerpuueckas
OKDPY>KHOCTb,
orpesiesieHue
TPUTOHOMEeTPHUYeCKUX
(byHKL[1I1 UMC/IOBOTO
ApryMeHTa

45

OCHOBHBIE
TPUTOHOMEeTpHYeCKUe

(bopmyJibl

46

(OCHOBHLIE
TPUTOHOMETPUYECKUe

(hopMyJibI

47

(OCHOBHBIE
TPUTOHOMEeTpHYeCKUe

(bopmyJibl

48

(OCHOBHLIE
TPUTOHOMETPUYECKUe

(hopMyJibI

49

[Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIpayKeHUH

50

[Tpeobpa3oBaHue




TPUTOHOMETPUYUEeCKUX
BbIDa)KeHU

51

[Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIpayKeHUH

52

[Tpeobpa3oBaHUe
TPUTOHOMETPHUE CKUX
BbIDa)KeHU

53

[Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIpayKeHUH

54

PelieHuie
TPUTOHOMEeTPUYUeCKUX
ypaBHeHUi

55

Perienne
TPUTOHOMEeTPHUYe CKUX
yPaBHEeHUM

56

Pelienuve
TPUTOHOMEeTPUYUeCKUX
ypaBHeHUi

57

Perienne
TPUTOHOMEeTPUYe CKUX
ypaBHeHUM

58

Pelienuve
TPUTOHOMEeTPUYUeCKUX
ypaBHeHMi

59

Perienne
TPUTOHOMEeTPUYe CKUX
yPaBHEeHUM

60

(O60011IeHYEe TTI0 TEMaM
"OCHOBHBIE
TPUTOHOMEeTpUYeCKHe
(bopMyJIbL.
[[puroHomeTpuueckue
ypaBHeHUs"

61

[KoHTponbHast paboTa
o TeMe "P@opMyJIbl
TPUTOHOMETPUH.
IpuroHomerpuueckue
ypaBHeHus1"/Bcepoccuii
CKasi IPOBepOUHast
pabora

62

lIToroBasi KOHTpOJ/IbHAsA
pabora /
Bcepoccurickas
MpoBepoYHast paboTa

63

O600ITIEHNE,
CHCTeMaTH3alyst
BHAaHUM 3a KypC
reOphI ¥ Havuas




MaTeMaTHue CKOro
hxammsa 10 kiacca

ApudmeTrueckas v
reoMeTpryecKast
[pOrpeccuu.
l1crionp30BaHue
MpOrpeccyu st
peleHus peabHbIX
Baziau MPUKJIaJHOTO
xapakrepa

64

beCckoHeuHO
yOBIBaroI[ast
reoMeTpuyuecKast
rporpeccusi. Cymma
Oe CKOHEUHO
yObIBaroIett
reoMeTpuydeCKou
porpeccumn

65

DopMysia CII0XKHBIX
MPOLIEHTOB

66

DopMysia CII0XKHBIX
MPOLIEHTOB

67

O600ITIEHNE,
CUCTeMaTu3aLus
BHAaHUM 3a KypC
reOphI ¥ Havuas
MaTeMaThue CKOTo
aHam3a 10 kacca

68

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

68




11 KJIACC

Ko/imuecTBO yacos O/1eKTpOHHbIEe
No ena VDOKA " - JlaTa [11(pOBLIE
n/n yp Bcero Oé{TPOJIbHI)Ie % dKTHYECKHUE  1iavyenns jo6pa3oBaTe/bHbIe
paboThl paboThl becypchi

1 (CTerneHb C pallOHaTbHbIM 1
[oKa3aresiem

2 |(CBoMCTBa CTereHu 1
[Tpeobpa3zoBaHue BbIpayKEHUH,

3 [copeprKalMX palMOHaJIbHbIe 1
CTereHu
[TpeobOpa3oBaHKe BbIpa>KEHUH,

4 |cozepyKalluX paLMoHabHbIe 1
CTerneHu
[Tpeobpa3zoBaHue BbIpa’KEHUH,

5 [copeprKallMX palMOHaJIbHbIe 1
CTereHu

6 [Toka3aTe/ibHble YPaBHEHUS U 1
HepaBeHCTBa
[Toka3aTe/ibHble YPaBHEHUS U

7 1
HepaBeHCTBa
[Toka3aTe/ibHble YPaBHEHUS U

8 1
HepaBeHCTBa
[Toka3aTe/ibHble YPaBHEHUS U

9 1
HepaBeHCTBa

10 [Toka3aTe/ibHble YPaBHEHUS U 1
HepaBeHCTBa

1 [Toka3zatenbHasi QyHKLYS, €6 1
CBOICTBa U rpauK
KoHTposibHasi pabota 1o Teme
"CTerneHb C paliuOHaIbHBIM

12 [mokasaresieM. IToka3arenpHas 1 1
bynkiusi. [Toka3aTenbHbIe
ypaBHeHUs U HepaBeHCTBa"

13 [lorapudm uucna 1

14 [lecATUUHBIE U HaTypaJibHble 1
lorapuMeI

15 [TpeobOpa3oBaHKe BbIpAa>KEHUH, 1
Coiep KallyX JIorapu(mbl

16 [TpeobOpa3oBaHKe BbIpAa>KEHUH, 1
Coiep KallyX JIorapu(mbl

17 [TpeobOpa3oBaHKe BbIpAa>KEHUH, 1
Coiep KallKX JIorapu(mbl

18 [TpeobOpa3oBaHKe BbIpA)KEHUH, 1
Coiep KallyX JIorapu(mbl

19 JToraprmMuueckrie ypaBHeH sl U 1

HepaBeHCTBa




20

JToraprmuueckrie ypaBHeH sl U
HepaBeHCTBa

21

JToraprmuueckrie ypaBHeH sl U
HepaBeHCTBa

22

JToraprmMuueckrie ypaBHeH sl U
HepaBeHCTBa

23

Torapudmuueckas GyHKLus, eé
CBOMCTBa U rpavk

24

JTorapudmuueckas GyHKLus, eé
CBOMCTBa U rpavk

25

TpuroHomeTprueckre HyHKIUH, UX
CBOMCTBa U rpadvku

26

TpuroHomeTprueckre HyHKIUH, UX
CBOMCTBa U rpavku

27

TpuroHomeTpruueckre HYHKIUH, UX
CBOMCTBa U rpavku

28

TpuroHomeTprueckre HyHKIUH, UX
CBOMCTBa U rpavku

29

[IpriMepbl TPUTOHOMETPHUYeCKUX
HepaBeHCTB

30

[IpriMepbl TPUTOHOMETPHUYeCKUX
HepaBeHCTB

31

[IpriMepbl TPUTOHOMETPHUYeCKUX
HepaBeHCTB

32

[IpriMepbl TPUTOHOMETPHUYeCKUX
HepaBeHCTB

33

KoHTposibHast paboTa 1o Teme
"Jlorapudmuueckasi GyHKI[HSI.
JTorapridmMuueckre ypaBHeHUs U
HepaBeHCTBa. TpUroHoMeTpuyuecKue
(byHKLIMY U UX

rpacdvky. TpuroHomeTpuueckue
HepaBeHCTBa"

34

HenpepbiBHbIE PyHKLIMN

35

€TO/l UHTEPBAJIOB [I/Isl PeIleHUsT
€paBeHCTB

36

IMeToy; HHTEpPBA/IOB AJI51 pelleHns
HepaBeHCTB

37

[TpousBoaHas GyHKLUU

38

[Tpou3BOAHAs PYHKIIMU

39

["eomeTpUuecKuii U pr3nyeCcKuit
CMBICJI TIPOU3BO/IHOM

40

["eomeTpUuecKuii U pr3rdecKuii
CMBICJI TIPOU3BO/IHOM

41

[Tpon3BO/iHbIE 37IeMeHTapHbIX
byHKIUH

42

[Tpon3BO/iHbIE 37IeMeHTapHbIX
byHKIUH




43

[ Ipon3BOHAsS CyMMBI,
Mpor3BeeHus, YaCTHOTO (DyHKLIUN

44

[ Ipon3BOHAsS CyMMBI,
Mpor3BeeHus, YaCTHOTO (DyHKLIUN

45

[ Ipon3BOHAsS CyMMBI,
Mpor3BeeHus, YaCTHOTO (DyHKLIUN

46

[ IpriMeHeHVie MPOM3BOLHOM K
CCieJOBaHUIO (PYHKIIMM Ha
MOHOTOHHOCTb U 5KCTPEMYMbI

47

[TpyMeHeHe TIPOM3BOJHOM K
iCCe/J0BaHUIO (DYHKLMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

48

[ IpriMeHeHVie MPOM3BOLHOM K
CCieJOBaHUIO (PYHKIIMM Ha
MOHOTOHHOCTb U 5KCTPEMYMbI

49

[TpyMeHeHe TIPOM3BOJHOM K
iCCej0BaHUIO (QYHKLMI Ha
MOHOTOHHOCTb U 9KCTPEMYMbI

50

HaxoxxeHrie HanbOJIbILEero U
HarMeHbLlIero 3HaueHus1 QyHKLUU
Ha OTpe3Ke

51

Haxo)k1eHrie HaubOo/IbILIero 1
HAVMEHBIIIETO 3HAYEHUST (PYHKI[UH
Ha OTpe3Ke

52

HaxoxxeHrie HanbOoJIbILEero U
HarMeHbLlIero 3HaueHus1 QyHKLUU
Ha OTpe3Ke

53

Haxo)k1eHrie HaubOo/IbILIero u
HAVMEHBIIIETO 3HAYEHUST (PYHKI[UH
Ha OTpe3Ke

54

HaxoxeHrie HanbOJIbILEero U
HarMeHbllIero 3HaueHus1 QyHKLUU
Ha OTpe3Ke

55

Haxo)k1eHvie Haubo/IbILIero u
HAVMEHBIIIETO 3HAYEHUST (PYHKI[UH
Ha OTpe3Ke

56

[IpriMeHeHVie TPOU3BOLHOM /1Sl
Hax0)K/leHWsl HAW/TyuIllero perieHust
B MPUK/IaJHbIX 3a/a4yax, Ji/1s
oIipeiesieHusi CKOPOCTH TIpOLiecca,
BaZlaHHOTO (OpMYJIOi Win
rpadukom

57

KoHTposibHast paboTa 1o Teme
"TIpousBogHas. [IpumeHeHne
MPOM3BOLHOU"

58

[TepBooGpa3Hasi. Tabuiia
repBoOOpa3sHBIX

59

[TepBooGpa3Hasi. Tabuiia
repBoOOpa3sHBIX




60

[ AHTerpasi, reoMeTpruUeCcKuil U
(bri3rueCcKUil CMbICTT UHTerpasa

61

[ AHTerpasi, reoMeTpruueCcKuii U
(bri3rueCcKUil CMbICTT UHTerpasa

62

[ AHTerpas, reoMeTpruueCcKuil U
(bri3rueCcKUil CMbICTT UHTerpasa

63

Briuric/ieHre UHTerpasa rno
tbopmyne HetoroHa—/IetibHMITA

64

Briuric/ieHre UHTerpasa rno
tbopmyne HetoroHa—/IetibHMITA

65

Briuric/ieHre UHTerpasa rno
tbopmyne HetoroHa—/IetibHMITA

66

Briuric/ieHre UHTerpasa rno
tbopmyne HetoroHa—/IetibHMITA

67

(CricTeMbl TMHEWHBIX ypaBHeHUH

68

CrCcTeMbl TMHEMHBIX YpaBHEHUM

69

PerieHre NpUK/IaHbIX 3aZau C
[TOMOLLIbIO CHCTEMbI TMHEWHBIX
ypPaBHEeHUM

70

PeliieHre TIPUK/IA/IHBIX 3a/1au C
MOMOILBI0 CHUCTeMbI TMHEMHBIX
ypaBHeHMi

71

CricTeMbl Y COBOKYTTHOCTH 1[eJIbIX,
pal[OHaTbHBIX, UPPAl[MOHA/IbHBIX,
MoKa3aTe/bHbIX, IOTapU(PMUUeCKUX
ypaBHeHUM U HepaBeHCTB

72

CricTeMbl Y COBOKYTTHOCTH 1[eJIbIX,
pal[OHaTbHBIX, UPPAl[MOHA/IbHBIX,
MoKa3aTe/bHbIX, IOTapU(PMUUeCKUX
ypaBHeHUI U HepaBeHCTB

73

CricTeMbl Y COBOKYTTHOCTH 1[eJIbIX,
pal[OHaTbHBIX, UPPAl[MOHA/IbHBIX,
MoKa3aTe/bHbIX, IOTapUPMUUeCKUX
ypaBHeHMI U HepaBeHCTB

74

CricTeMbl Y COBOKYTTHOCTH 1[eJIbIX,
pal[OHaTbHBIX, UPPAl[MOHA/IbHBIX,
MoKa3aTebHbBIX, IOTapU(PMUUeCKUX
ypaBHeHUI U HepaBeHCTB

75

l1criosib30BaHKe TpapUKOB
(byHKLMMN A1 pellieHus] ypaBHeHUH
1 CUCTeM

76

l1criosib3oBaHue rpakoB
(byHKLMI1 /1 pelleHysl ypaBHEeHUH
1 CUCTEM

77

[IpymeHeHVe ypaBHEHUM, CUCTEM U
HEepaBeHCTB K pelleHut0
MaTeMaThueCKUX 3a7au U 3a/ia4 13
pa3/MUHBIX 00/1acTell HayKu U
peasibHOM YKU3HU




78

KoHTposibHast paboTa 1o Teme
"HTerpasn u ero NpUMeHeHus.
CricTeMbl ypaBHeHHH"

79

HatypasnbHble U 1je/ible yuciia B
Bajlauax 13 peaabHOU >KU3HU

80

HatypasnbHble U 1je/ible yuciia B
Bajlauax 13 peaabHOU >KU3HU

81

HatypasnbHble U 1je/ible yuciia B
Bajlauax 13 peaabHOU KU3HU

82

[ Ipri3HaKU JeMMOCTH LeJbiX uncesn| 1

83

[ [pyi3HaKU JeIMMOCTH LiesibIX uncesn| 1

84

[Tpr3HaKM /1e/TMMOCTH Lie/TbIX UMCe

85

[ToBTOpeHME, 000061IeHME,
CiCTeMaTHU3alvs 3HaHHUH.
YpaBHeHUs

86

[ToBTOpEHUE, 00001IIeH e,
CHUCTeMaTU3aLysl 3HaHUM.
YpaBHeHUs

87

[ToBTOpeHUeE, 0600IIeHME,
CiCTeMaTHU3alvs 3HaHHUH.
YpaBHeHUs

88

[ToBTOpEHUE, 00001IIeH e,
CHUCTeMaTU3aLysl 3HaHUM.
YpaBHeHUs

89

[ToBTOpEeHuUeE, 0600IIeHME,
CiCTeMaTHU3alvs 3HaHHUH.
YpaBHeHUs

90

[ToBTOpEHME, 0000IIIeH e,
CHUCTeMaTU3aLysl 3HaHUM.
YpaBHeHUs

91

[ToBTOpEeHuUeE, 0600IIeHME,
CiCTeMaTU3alvs 3HaHHUH.
HepaseHcTBa

92

[ToBTOpEHME, 00001IIeH e,
CHUCTeMaTU3aLysl 3HaHUM.
HepaBeHcTBa

93

[ToBTOpEeHuUeE, 0600IIeHME,
CiCTeMaTHU3alvs 3HaHHUH.
HepaseHcTBa

94

[ToBTOpEHME, 00001IeH e,
CHUCTeMaTU3aLysl 3HaHUM.
HepaBeHcTBa

95

[ToBTOpeHuUE, 0000IIeHME,
crcTemMaTHU3alys 3HaHUH. CHCTeMBI
ypPaBHEeHUM

96

[ToBTOpEHME, 00001IIeH e,
cricTeMaru3alus 3HaHuH. CUCTeMbI
ypaBHeHUi

97

[ToBTOpEeHuUE, 00001IeHME,




CcucTeMaTu3alys 3HaHuN. OYHKIUN

[ToBTOpEHME, 00001IIeH e,

98 . 1
cricTeMaTu3alus 3HaHud. OyHKIUN

99 |MtoroBasi KOHTpO/IbHast paboTa 1

100 [MToroBast KOHTpOJIbHast paboTa 1
O060011IeH1e, CICTeMaTU3aIis
BHAHWI 3a KypC a/reOpbl ¥ Havas

101 1
MaTemaThueckoro aHammsa 10-11
K/1aCCOB
(O060011IeH1e, CICTeMaTU3alis
BHAHWI 3a KypC a/reOpbl ¥ Havas

102 1
MaTemaThuyeckoro aHaamsa 10-11
K/1aCCOB

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

10 KJIACC
Kog o o
T [TpoBepsieMbie peMeTHbBIE Pe3y/IbTaThbl 0CBOEHUSI OCHOBHOW 00pa3oBaTelbHON
MpOrpaMMbI CpeiHero 001ero o6pa3oBaHus
pesysbTara
1 Uricna v Berunc/ieHus
11 OneprpoBaTh MOHATHSIMU: PALiMOHAIbHOE U J1eWCTBUTEIbHOE YHCJIO,
' OOBIKHOBEHHaAs! U [ieCATHYHAsK APO0b, TIPOLIEHTHI
1.2 BLINOMHATL apupMeTHUeCKre orepaLyy C palMOHaIbHBIMU U JeCTBUTeTbHBIMU
urc1aMu
13 BEIMO/HATE NMPUO/IVKEHHBIE BEIUMC/IEHUS, HCIIONb3Yst MPaBU/IA OKPYI/IEHHS,
nenaTh NPUKUAKY U OLIeHKY pe3y/bTaTa BbIUMC/IeHUN
OneprpoBaTh MOHATHSIMU: CTENeHb C L{e/IbIM MI0Ka3aresieM, CTaHJapTHas ¢popma
1.4 BamnKcy JeliCTBUTEIbHOIO YMC/la, KOpeHb HaTypabHOM CTeleHU; UCT0/Ib30BaTh
' MOAXOAAIIYI0 (POPMY 3alMCH JeMCTBUTEIbHBIX UHCes [I/1s1 peleHus
MpakTHUUeCKUX 3ajau v MpeJCcTaB/ieHNs JaHHbIX
OneprpoBaTh NOHATHSIMU: CUHYC, KOCUHYC U TaHT'€HC NTPOM3BO/IbHOIO YITIa;
1.5 FICII0/Tb30BaTh 3alMCh MPOM3BOJILHOTO yT/Ia yepe3 oOpaTHbIe
TPUTOHOMeTpUYeCcKre (QPyHKLIUN
2 YpaBHEHUS 1 HepaBeHCTBa
OneprpoBaTh MOHATHSIMU: TOX/IECTBO, YpaBHEHHNE, HEPABEHCTBO, LieJIoe,
2.1 paLjioHa/IbHOe, UppaLOHa/IbHOE YpaBHeHNe, HepaBeHCTBO,
TPUTOHOMETPUYECKOe YpaBHEHHE
99 BBIMOMHATE 1TpeoOpa30BaHus TPUTOHOMETPHUYECKUX BbIPDa)KEHHH 1 pelaTh
TPUTOHOMETPUYeCKHe YPaBHEHUS
BBIMOMHATE Tpe00pa30BaHus LeIbIX, PALMOHATBHBIX M UPPALIMOHATBHBIX
2.3 BbIpaKEHWI Y pellaTb OCHOBHbIE TUIbI L]eJIbIX, pallMOHA/IbHBIX U
MppaLMOHaIbHbIX ypPaBHEHUH U HePaBeHCTB
24 [IpriMeHsATh ypaBHeHMS1 U HepaBeHCTBA Ji/Is1 pelleHUs] MaTeMaTh4yecKrXx 3aad U
) Bajiad U3 Pa3/IMUHBIX 00s1acTell HAyKU U peasibHOM JKU3HU
[MonenvipoBaTh peasibHble CUTYaL[MM Ha si3bIKe anre0pbl, COCTAB/ISTh BhIpAXKEeHUs,
2.5 ypaBHeHHs, HepaBeHCTBa 110 YC/IOBHIO 3a/lauu, UCC/Iel0BaTh TOCTPOEHHbIe
MOZIe/TU C UCII0/Ib30BaHKeM arirapara aareopbl
3 DyHKLUY U TpadyKu
OriepupoBaTh MOHATUAMU: QYHKLUS, CIIOCOOBI 3aiaHusT PYHKLMU, 00/1aCTh
3.1 OTIpeiesieHUsI U MHOXKeCTBO 3HaueHUH (pyHKLMH, rpaduk (QyHKLMH, B3aUMHO
oOpaTHbIe yHKIMU
3.9 OnieprpoBaTh MOHATUAMU: YETHOCTb U HEUETHOCTb (DYHKLMH, HY/IH (QYHKLIMY,
MPOME>KYTKY 3HAKOIIOCTOSIHCTBA
3.3 l1criosib30BaTh rpaUKK (PyHKLMN /151 pellieHus] ypaBHeHU
34 (CTpPOWTB M UMTaTh rpa(UKK JIMHENHOW (PyHKLMM, KBaJpaTUUHOU (PyHKLMH,
) CTerleHHOM (PYHKLIUM C 1ieJIbIM M0Ka3aTeieM
lIcnionb3oBaTh rpadyku PyHKLMH /1J151 MCC/Ie[,0BaHKsI TIPOL[eCCOB U 3aBUCUMOCTeN
3.5 MpU pellieHrH 3aJa4 U3 IPYTHX yueOHbIX TIPeIMETOB 1 peasibHOM JKU3HH,
BbIpa)KaTb ()OPMy/1aMH 3aBUCUMOCTU MeXY BelTMUMHAMU
4 Hauasia MaTeMaTHUueCcKoro aHaan3a




OHepI/IpOBaTb IOHATUAMM: I10C/1Ie40BATEe/IbHOCTD, apHd)METHHECKaH n

41 reoMeTpryecKasi Iporpeccum
40 OrieprpoBaTh MOHATUSIMU: O@CKOHEUHO yObIBaro1[asi FeOMeTpryeCcKast
) Mporpeccysi, CcyMmMa 6eCKOHeUHO yObIBaroLl[el reoMeTprueCKOM TPOrpeccrun
4.3 3a/1aBaTh MOC/Ie0BaTe/TbHOCTH Pa3/IMUHBIMU CITIOCOOAMU
44 1criosib30BaTh CBOMCTBA MOC/Ie[0BaTe/TbHOCTeN M MIPOrPeCcCcuit iJisl pelleHust
peasibHBIX 3a7,a4u NPUKJIaZHOIO XapakTepa

5 [MHOXecTBa U JI0rMKa

5.1 OriepripoBath MOHATUSIMU: MHOXXeCTBO, OlepaLyy HaJ MHOKeCTBaMU

5.9 l1crionb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arrapar A/ ONMCaHUs peanbHbIX

) MPOLIECCOB U SIBJIEHUH, TIPU PellieHnH 3aZiad U3 APYTUX yueOHBIX IPeMETOB

5.3 OneprpoBaTh MOHATHSIMU: OTIpeZie/ieHue, TeopeMa, C/ieICTBUe, [0Ka3aTeabCTBO

11 KJITACC

Kog, . .

L [TpoBepsieMbie TpeiMeTHbIE pe3y/bTaTbl 0CBOEHHs OCHOBHOM 00pa3oBaTe/ibHOM

pesyLTaTa [pOrpaMMbI CpeZiHero o011ero o6pa3oBaHust

1 Uricsia v BeIUKMC/IeHUs
(OneprpoBaTh MOHSATUSIMU: HaTypajibHOE, 1|eI0€e YKC/I0; UCI0/Ib30BaTh MPU3HAKU

1.1 e/ TMMOCTH L{e/IbIX YMCeJl, Pa3/I0JKeHUe Urcia Ha TIPOCThle MHOKUTENN JJIs
peleHus 3a4a4

1.2 OrieprpoBaTh MOHATUEM: CTeleHb C palOHa/IbHBIM I0Ka3aresiem

13 (OnepripoBaTh MOHATUSIMU: JI0rapyudM YUCia, JeCATUYHbIe U HaTypasbHble
loraprMel

2 YpaBHEeHUS1 1 HepaBeHCTBa
[IprMeHSITH CBOMCTBA CTeleHH [isi peoOpa30BaHus BhIPaXKEeHHI, OTIepUpPOBaTh

2.1 [MOHSATHSIMU: TIOKa3aTe/IbHOe YpaBHEHNe Y HePaBeHCTBO; pellaTb OCHOBHbIE
TUIbI TTI0Ka3aTe/IbHbIX YDaBHEHUH U HEPABEHCTB
BhIMoTHATH Tpeobpa30BaHust BbIDAXKeHUH, COiepyKall[uX JI0rapu(MmbI;

2.2 OIeprpoBaTh NMOHATUSIMU: JIOrapupMUUeCKoe YpaBHeHre U HepaBeHCTBO;
pelaTb OCHOBHbIE TUIIbI JIOTapU(MUUYEeCKUX YPaBHEHU U HEPaBEHCTB

2.3 HaxoauTh pelieHyst IPOCTeHIIINX TPUTOHOMeTPHUYeCKUX HePaBeHCTB
(OnieprpoBaTh MOHSATUSIMU: CUCTEMa JIMHEWHBIX yPaBHEeHUH U e€ pellieHue;

24 ICTI0/Ib30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUM [i/1s pellleHHs ITPaKTUJeCKUX
Baziay

25 HaXO,E[I/ITBUPELHeHI/IH MPOCTEMUIINX CUCTEM U COBOKYITHOCTEN palldOHa/IbHBIX
ypaBHEHMI 1 HEPABEHCTB
MozenpoBath peasibHble CUTyal[UH Ha s13bIKe anreOphl, COCTAB/IATh

2.6 BbIpa)KeHHsl, ypaBHEHUS, HepaBeHCTBA U CUCTEMBI 10 YCI0BHIO 3a/laud,
ICCIIe/IOBaTh MOCTPOEHHBIe MO/Ie/TN C MCTIO/H30BaHUEM arrapara aareopsl

3 M yHKIMU U TpadyKu
OnepripoBaTh MOHATUSMU: TlepuofuUecKasi (yHKIUS, IPOMEeXKYTKU

31 MOHOTOHHOCTH (DYHKL[MH, TOUKH SKCTpeMyMa QyHKIMH, Hauborbliiee 1
HarMeHblllee 3HaueHus1 GYHKLIMU Ha TIPOMEXKYTKe; UCTI0Ib30BaTh UX /IS
pccieoBaHusl QYHKLIUM, 3alaHHON rpauKoM

3. OnepripoBaTh MOHATUSMU: TpadyKU MOKa3aTe/IbHOM, orapudmuueCcKoi 1

TPUTOHOMEeTPHUUeCKUX (DYHKI[HI; N300paykaTh MX Ha KOOPAWHATHOM TIJIOCKOCTH U




1CIT10/Ib30BaTh /IJId pellieHns ypaBHeHI/II‘;I " HEPABEHCTB

33 ;;l306pa>1<aTb Ha KOOPAMHATHOM TIJI0OCKOCTU Fpa(})I/IKI/I HHHeﬁHbIXpraBHEHHﬁ u
CTIO/Tb30BaTh WX [I7Is pellleHrsl CUCTeMbl TMHeMHbIX ypaBHeHUN
3.4 Mcrionb30BaTh rpaduky QyHKLMM /151 MCCieloBaHus TTPOLIeCCOB U
' BaBUCHUMOCTEN U3 APYTUX YUeOHBIX JUCIATIIMH
4 Hauasa MmaTemaTiyeCKoro aHauiusa
OriepripoBaTh MOHSATUSIMU: HerlpepbiBHast (QyHKI[MS, POU3BOJHAs (QYHKLIUM;
4.1 1ICTI0/Tb30BaTh TeOMeTPHUUeCKUM U (PU3nueCKUil CMBIC/T TIPOU3BOIHOM /1JIst
pellieHus 3a/1a4
490 HaxouTh NMpOX3BO/HbIE 3/IeMeHTapHbIX (DYHKLMM, BEIYUC/ISTE IPOU3BO/HbIE
) CYyMMBbI, TIPOM3Be/|eHUsT, UaCTHOTO (YHKIIMIA
43 Ll/lcnonwmsan; TIPOM3BOJHYIO /ISl UCCIe0BaHUs (PyHKL[MM HA MOHOTOHHOCTb U
KCTPEMYMbI, TIPDUMEHSITb Pe3y/IbTaThl UCC/IeZI0BaHMs K TTIOCTPOEHUI0 IrpaKoB
44 M crio/p30BaTh MPOU3BOAHYIO /ISl HAXOXK/IEHHS HAU/TYULIIETO PeLeHH s B
MPUK/IaZiHBIX, B TOM YKCJIe COLMaTbHO-9KOHOMUUEeCKUX, 3aiadax
45 OrieprpoBaTh MOHATUSMU: TIepBooOpa3Hasi U UHTerpast; MOHUMAaTh
reoMeTprUUeCcKUi U pU3MueCcKuid CMbIC/I UHTerpana
46 HaxoauTk rieppoobpasHblie 371eMeHTapHbIX (QYHKLWN, BBIYUCISTh UHTErpas 1o
(hopmysie HetoToHa — JletibHu1ja
47 PelliaTh MpUK/aAHbIE 33a4U, B TOM YKUCJIE COL[MATbHO-9KOHOMHUYECKOTO U

(bri3rueckoro xapakrepa, CpeZicCTBAMH MaTeMaTHueCckoro aHaam3a




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJIACC
Kon |I[IpoBepsiemblii 351eMEHT COZepyKaHUs
1 Urica v BeIUKC/IeHYs
ParioHanbHble uriciaa. OOBIKHOBEHHBIE U /leCSITUYHBIE APO0U, TPOLIeHThI, Oe CKOHEeUHbIe
11 nepuoAnyeckue 1pobu. Apudmerryeckue oneparyy ¢ paljMoHa/JIbHbIMU UKC/IaMH,

) npeoOpa30BaHMs UMC/IOBBIX BeIpaKeHUH. [IpriMeHeHe [pobeii 1 MPOLeHTOB /ISl PerleHust
[PUK/IaJHbIX 3a/,au U3 pa3/IMuHbIX OTpac/ied 3HaHUU U peaibHOM )KU3HU
[lelicTBUTe/IbHBIE UKc/ia. PaljuoHanbHble M UppalLMoHabHble yicaa. ApudmMeTruueckre

1.2 oriepaLiyu C AelCTBUTeTbHBIMU urciaMu. [IpubmKEéHHbIe BRIYUC/IEHs], TIpaBUIa
OKpYIJIeHWs], IPUKK/IKA U OLIeHKa pe3ysibTaTa BbIYMC/IeHUN
CTeneHb C LiesbIM NoKa3atesieM. CTaHapTHast (hopMa 3arucH 1elCTBUTeNbHOI0 UKC/a.

1.3  [Mcnons3oBaHMe noaxozsieid (opmMbl 3alKCH 1eHCTBUTEbHBIX YUCeN JJ1s PelleHus
[paKTUUYeCKUX 3a/jad U Npe/iCTaB/IeHNs JaHHbIX

14 ApI/I(bMETI/ILIfCKI/Iﬁ KOpeHb HaTypasbHOM cTerneHu. [leiicTBUs ¢ apupmMeTHyeCKUMU KOPHSIMU
HaTypa/IbHOU CTeIrleHU

15 (CHHYC, KOCUHYC M TaHI'€HC YUC/I0BOIO aprymeHTa. ApKCUHYC, apKKOCHHYC, aDKTaHTeHC
UMC/IOBOTO apryMeHTa

2 YpaBHeHUSI 1 HepaBeHCTBa

2.1 Toxx1eCTBa U TOXK/eCTBeHHbIe TpeoOpa3oBaHMUs

29 [Tpeobpa3oBaHKe TPUTOHOMETPUUECKHX BbIpaKeHU. OCHOBHBIE TPUTOHOMETPUYeCKHe
(bopMy/ibI

2.3 YpaBHeHue, KopeHb ypaBHeHus. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo/ UHTepBasioB

2.4 [PerieHue LiefbIX U IPOOHO-pAL[MOHAIBHBIX YPaBHEHUH U HEPaBeHCTB

2.5 PerieHrie MppaljMOHa/IbHBIX YPaBHEHUU U HEPaBEHCTB

2.6  |[PemeHue TpUroHOMeTpHUYECKHX YpPaBHEHUU

57 [IpriMeHeHVe ypaBHEHMM U HePaBEHCTB K pelleHHI0 MaTeMaTHYeCKUX 3aiad U 3a/ad 13
pa3/IMUHBIX 00/1acTell HAyKU U peasibHOM KU3HU

3 DyHKLUY U TpadyKu

3.1 DyHK1Ms, criocobbl 3a1anus GyHkIMU. ['paduk GyHKImK. B3arMHo obpaTHbie GyHKIUM

39 (O6s1acThb orpesiesieHUs: 1 MHOXKeCTBO 3HaueHud (yHkiun. Hym dyskium. IIpomexyTku
BHAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (PYHKLIUN

33 CTerneHHasi yHKLUS C HaTypa/IbHbIM U Lie/IbIM MoKa3aresieM. Eé cBolicTBa U rpaduk.
(CBOMCTBA U rpaUK KOpHS N-OW CTeNeHU

34 TpuroHoMeTpryecKast OKPYy>KHOCTb, OTIpeZie/ieHle TPUTOHOMEeTPHUUeCKUX (PYHKLMM
UMC/IOBOTO apryMeHTa

4 Hauana MaTemMaTlueCcKoro aHaausa

41 [TocnefoBaTe/TbHOCTH, CIIOCOOBI 3a/laHus IT0C/Iej0BaTeIbHOCTeN. MOHOTOHHbIE
[10CJIel0BaTeIbHOCTH
ApurdmeTruecKkast U reoMeTpUuecKasi nmporpeccuu. beckoHeuHo yObiBaroLjast

40 reomeTprueckast mporpeccust. Cymma 6ecKoHeuHO yObIBaroI[ei reoMeTprueCKOM
nporpeccuu. @opmyra C/I0KHBIX [POLEeHTOB. Vcrno/ib30BaHKe porpeccuu Jj1s pelleHust
peasIbHBIX 3a,a4u NPUKJIaZHOIO0 XapakTepa

5 [MHOXecTBa U JI0rMKa

51 MHOXeCTBO, oreparuy HaJ, MHOXXecTBaMU. JlnarpamMmMel Ouiepa — BenHa. Ilpuvenenue

T€OPETHUKO-MHOXECTBEHHOI'O alllldapaTd AJ/id OIMMKMCaHUSA pea/IbHBIX MMPOLIeCCOB U SIBJ'IEHHﬁ,




MPH pelleHr  3aJa4 U3 IPYTUX yueOHbIX TIPeIMEeTOB

5.2 OrnipegeneHve, TeopeMa, C/1e[CTBUE, 10Ka3aTe/IbCTBO
11 KITACC
Kog [TpoBepsieMbIii 371IeMeHT COfiep>KaHUsI
1 Uucia u BeruncieHus
1.1 HatypasnbHble v Lenblie yncia. [IpusHaku AeMMOCTH Le/bIX Yuces
1.2 CTereHb C paljMOHaIbHBIM MOKa3aTesieM. CBOMCTBA CTelleHU
1.3 Ulorapudm uucia. JleciTUUHbIE U HaTypaJibHbIE JIOTapU(MbI
2 YpaBHeHUs1 1 HepaBeHCTBa
2.1 [TpeoOpa3oBaHue BhIpaXKeHHH, COlepXKall[X JIOTapu(Mbl
2.2 [Tpeobpa3oBaHue BhIpaXXKEHUH, COZIEP>KAIIMX CTEMEeHH C Pal[MOHAIbHBIM MTOKa3areieM
2.3 [IpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [loka3are/ibHbIE YpaBHEHUs U HepaBeHCTBa
2.5 Jlorapv@muueckrie ypaBHeHHsI 1 HepaBeHCTBa
26 CHCTSMLI JTUHENHBIX XpaBHEHHfI. Perienue npukiafHbIX 3a7jau C TOMOLbIO CUCTEMBbI
[TMHEMHBIX ypaBHEHUI
2.7 CrcTeMbl ¥ COBOKYITHOCTH paljMOHa/IbHBIX YPaBHEHUH U HEPaBEHCTB
78 [TpriMeHeHre ypaBHEHUH, CUCTEM U HepaBeHCTB K PelleHUI0 MaTeMaThueCKUX 3a7au v
Bajiau M3 pa3/TMuHBIX 00/1acTeil HayKH U peabHOM KU3HU
3 DYHKIMW U TpaUKU
Dyukius. [Tepuoguueckre ¢pyHKLMU. [IpoMeKyTKM MOHOTOHHOCTH (DYyHKLIUH.
3.1 [MakcuMymbl 1 MUHUMYMBI QyHKIMKU. Hanbonbiliee 1 HauMeHbIllee 3HaueHre (HyHKLAN
Ha [IPOMEKYyTKe
3.2 TpruroHomeTpuueckre QyHKLUU, UX CBOMCTBA U rpadyKu
3.3 [Toka3aresibHas ¥ orapugmuueckasi pyHKIMH, UX CBOMCTBA U TPaQUKU
34 [ crionb3oBaHue TpaUKoB PyHKIMI /1J1s1 pellieHUs] YypaBHeHUM U JIMHeWHbIX CUCTEeM
Icrionib3oBaHue rpadUKoB (DYHKIIUIM [71s1 KUCC/ieloBaHUsI IPOLIeCCOB U 3aBUCUMOCTEH,
3.5 KOTODbIe BO3HUKAIOT MPU pPellieHnH 3aZiad U3 APYruX yueOHBIX MpeIMeTOB U peabHOU
DPKU3HU
4 Hauana MmaTeMaTyueCcKoro aHaausa
4.1 HenpepbiBHble GyHKLIMU. MeTo MHTepBasIOB [ijisl pellieHrs HePaBeHCTB
4.2 [TpousBozaHast pyHKIMM. ['eomeTpuueckuii U (U3MUeCKUi CMbICT IIPOMU3BOJHOM
43 [Tpor3BozHbIe 371eMeHTapHBIX QYHKLMM. POpMYyJibl HAXOXK/IeHHUS TIPOM3BOHON CYMMBI,
) [pPOM3BeJeHUsI U UaCTHOTO (DYHKLIUMA
44 [TpriMeHeHre TIPOM3BO/IHOM K MCC/IeloBaHNIO (DYHKI[MI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
) HaxoxxjeHrie HauboJTbIlIero U HauMeHbIIIero 3HaueHus: YHKLIMM Ha OTpe3Ke
45 [ IpMeHeHre TPOU3BOAHOM [J11 HAXOXKAEHUs] HAaWTyulllero pelleHus B MPUKJIaJHbIX
) Bajjauax, JJisl ornpezesieHusi CKOPOCTH TpoLiecca, 3aaHHOro JOpMyJioi Uin rpadukoM
4.6 [TepBooOpa3Has. Tabmumija mepBoobpa3HbIX
4.7

HTerpaJl, ero reoMeTpuueckuii U pu3nuecKuii CMbIC/I. BbIuriciieHre HTerpasia 1o
opmysie HptoToHa — JletibHuIIa




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHO! I[TPOT'PAMMEBI CPEJHET'O OBIIETO

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

ITpoBepsieMbie TpeOOBaHUS K MPeMETHBIM pe3y/ibTaTaM OCBOEHHsI OCHOBHOM
0Opa3oBaTeIbHOM MPOrPaMMBbI CPe/IHero 0011ero 00pa3oBaHUs

BiazieHre MeTOZlaMU [l0Ka3aTe/IbCTB, a/lTOPUTMaMU pellleHus 3a/ja4y; yMeHHe
(bopMy/IMpOBAaTh U OTIepPUPOBATh MOHATUSMU: OTpeie/ieHre, akcoMa, TeopeMa,
C/1e/ICTBHe, CBOMCTBO, NIPH3HAK, [J0Ka3aTelbCTBO, PABHOCU/IbHbIE
(bOpMY/TMPOBKH; IPUMEHSTh UX; yMeHHe (OpMy/IMpoBaTh 0bpaTHoe 1
MPOTHBOII0/IOXKHOE YTBepKAeHue, IPUBOUTh MPUMephl U KOHTPIPHUMEPHI,
ICTIO/Tb30BaTh METO/, MaTeMaTHyeCKOW MHAYKLMW; TIPOBOJUTD JI0Ka3aTe/TbHbIe
pacCy>X/|eHUs TIPU pellieHnH 3a/iad, OLIeHUBATh JIOTUYeCKYH0 TIPaBUIbHOCTD
paccy>X/|eHUii; yMeHHe OrlepupoBaTh MOHATUSAMU: MHOXKeCTBO, TIOZIMHOKECTBO,
oriepal{iu HaJl MHOYKeCTBaMH; YMeHUe UCTI0JIb30BaTh TeOPeTHKO-

MHO)Ke CTBEHHBIN arrapar /ijisi OMCaHus PeabHbIX TIPOLIeCCOB U SIBJIEHUH U
MpY pelleHuH 3a/jau, B TOM UKCJIe U3 IPYTUX yueOHbIX ITpeJMeTOB; YyMeHe
OrieprpoBaTh MOHATUSIMU: rpad), CBI3HbIN rpad, AepeBo, LMK, rpad Ha
M/10CKOCTH; YMeHHe 3a/laBaTh U OIMUCHIBaTh Ipadbl pa3/IMuHbIMU Criocobamuy;
ICTI0/Tb30BaTh rpadbl TIPH pelleHr  3aau

YMeHue ornleprpoBaTh MOHATUSIMU: HaTypalbHOE UKCJIO, 1]e/0e UHC/I0, CTereHb C
[1e/IbIM [T0Ka3aTesieM, KOpeHb HaTypasbHOM CTereHu, CTereHb C PalliOHaIbHbIM
[loKa3areseMm, CTeNeHb C JeMCTBUTE/IbHBIM [10Ka3aTresieM, Jiorapupm 4ucia,
CUHYC, KOCUHYC U TaHTeHC TIPOM3BOJIbHOTO UKC/ia, OCTaTOK M0 MOJY/IHO,
paLMiOHa/IbHOE UKCJ/I0, UppaLiMoHa bHOe YKUC/I0, MHOXKECTBA HaTypasbHbIX,
[1e/IbIX, PallMOHA/IbHBIX, IeMCTBUTEIbHBIX UMCeT; yMeHUe UCI0/Ib30BaTh
MpU3HAKY 1eTMMOCTH, HAaMMeHbILIWH 00IIUiA ieMTe/ b U HauMeHbIllee obiijee
KpaTHOe, aJropyuTM EBK/M/Ia TIpU pellieHrH 3a/jay; 3HaKOMCTBO C Pa3/IMUHbIMU
MO3UL[MOHHBIMU CUCTEMaMU CUMC/IeHUS; yMeHHe BBITIOJTHSATh BbIUMC/IEHHEe
BHaueHUH U IpeoOpa30BaHus BBIPAYKEHUN CO CTEIeHsIMH U iorapudmamu,
npeobpa3oBaHus POOHO-PAIIMOHABHBIX BHIDAYKEHHUH; YMEHHE OIePUPOBATh
MOHSATHSIMU: TI0C/Ie[I0BaTe/IbHOCTh, apudMeTHUecKasi porpeccus,
reoMeTpHUecKasi mporpeccusi, 6eCKOHeUHO yObIBatoIIIast reoMeTpuUecKast
Mporpeccusi; yMeHre 3aJjaBaTh 10C/ie[j0BaTe/IbHOCTH, B TOM UKCJIe C TIOMOILIbIO
peKyppeHTHBIX (hOpMYJI; yMeHHe OrlepUpOBaTh MOHATUSIMU: KOMIL/IEKCHOe
UKC/I0, COTIPSDKEHHBbIE KOMIIEKCHBIE UMC/Ia, MOZY/b U apTYMEHT KOMIIJIEKCHOTO
urcsia, hopMa 3anucu KOMITIEKCHBIX uuces (reoMeTprUyecKas,
TPUTOHOMeTPHUeCKasi ¥ anrebpanueckasi); yMeTb IPOU3BOAUTD
apr(MeTHUecKUe 1eMCTBUS C KOMIIJIEKCHBIMU UKC/IaMH; TIPUBOJIUTD MPHUMephI
1CT10/Ib30BAHUSI KOMIT/IEKCHBIX UMCeJT; OTIepUPOBATh MOHATUAMU: MaTpyLia 2X2 1
3x3, onpe/ieTUTe/b MaTPULIbl, FeOMeTpHUYeCKUI CMBIC/T OTIpeJeTUTe st

YMeHue onepupoBaTh NOHATUSMU: PaLiMOHa/bHbIe, UppaLlMOHAaJIbHbIE,
[lOKa3aTe/bHble, CTEleHHbIe, Torapu(MuuecKre, TPUrOHOMeTpUYeCKre
ypaBHeHHs1 U HePaBeHCTBA, MX CUCTeMbl; YMeHHe OTlepUpOBaTh MOHATUSMHU:
TOXK/leCTBO, TOXK/|eCTBeHHOe 1peobpa3oBaHue, ypaBHeHUe, HePaBeHCTBO,
CrCTeMa ypaBHEHU U HepaBeHCTB, PaBHOCHU/IbHOCTh YPaBHEHUM, HEpaBeHCTB 1
CUCTeM; yMeHUe pelllaTh YpaBHEHUs], HePaBEeHCTBA U CUCTEMBI C [IOMOLL[bIO
pa3/IMUHbIX IPUEMOB; pelllaTh YpaBHEHUs], HepaBeHCTBa U CUCTEMBI C
[lapaMeTpoM; IPUMEHSITh ypaBHeHUs, HepaBeHCTBa, UX CUCTEMBI /I/Is1 peLleHUst

MaTeMaTHJeCKHX 3a7iad ¥ 3a[,a4 U3 pa3/nyHbIX 00macTeld HAyKy U peasbHON




PKU3HU

YMeHue onepupoBaTh MOHATUSAMU: (DYHKLIMS, UETHOCTh (PyHKIIWH,
MeproMYHOCTb (DYHKIIMU, OTPAaHUUEHHOCTh (PYHKI[MH, MOHOTOHHOCTD
(byHKI[MH, IKCTpeMYM (QYHKL|H, HauboJibiliee U HauMeHbIIlee 3HaueHUst
(bYHKLIMU Ha TIPOMEXKYTKe, HeTripepbIBHasi PyHKILIMsI, aCUMITOThI Ipadrka
(byHK1[1H, TIepBasi ¥ BTOpasi IIPOU3BOiHast (PYHKLIMM, reoMeTpruyeCKUil U
(bri3ruecKuii CMBIC/T TPOM3BO/IHOM, TTepBO0Opa3Hasi, onpe/e/IEHHbIA UHTeTpaJ;
yMeHMe HaXOAUTb aCUMITTOThI rpaduka yHKLWH; YMeHUe BBIUUC/ISTh
MPOU3BO/IHbIE CYyMMBbI, IPOU3Be/IeHNs], YACTHOTO U KOMITO3UL[UU (DYHKILIUA,
HaXO/UThb ypaBHeHWe KacaTelbHOU K rpaduKy (PyHKIMM; yMeHUe HaXOAUTh
[POU3BOJHBIE /leMeHTapHbIX (DYHKLIMH; yMeHNe UCI0/Ib30BaTh IPOU3BOAHYIO
17151 iccenoBaHus GyHKIMNA, HAXOJUTh HAUOOJIbIIIME U HaUMeHbLITHe 3HaueHUsI
(byHKLMI1; CTPOUTH rpaKy MHOTOUWIEHOB C MCII0/Ib30BaHKWEM arlfapara
MaTeMaTHueCKOro aHa/Ti3a; MPUMEeHSTh TIPOU3BOAHYIO [I/Is1 HAXOXK/IeHUS
HaWTyYllero pelleHus B MPUK/IaJHbIX, B TOM UKC/Ie COL[Ma/IbHO-9KOHOMUUEe CKUX
1 pr3ruecKux 3ajjauax; HaXoAUTh IJIOIIAU U 00bEMBI (GUTYD C TIOMOIIBIO
MHTerpasia; IPUBOJUTL NIPUMepPbl MaTeMaTUueCKOro MO/e/IMPOBaHUS C
rmoMoIIbio guddepeHIa/IbHBIX YpaBHEHUM

YMeHMe orepupoBaTh MOHATUSAME: Tpaduk GyHKIUH, oOpaTHasi QYHKIHS,
KOMITO3ULIUST DYHKIWH, TMHeHast GYHKIWs, KBaJipaTUyHasi QyHKIHS,
paloHanbHasi QyHKLUs, CTerleHHas! QyHKLUs], TPUrOHOMeTpruueckue (GyHKLMY,
oOpaTHbIe TPUrOHOMeTpHUYeckue (DYHKLIWH, TT0Ka3aTesbHasi U JiorapudMuyeckas
(byHKLIMY; yMeHUe CTPOUTh TpadrKu M3yUueHHbIX (DyHKI[UM, BBITIOTHATh
npeobpa3oBaHus rpadMKoB (GYHKIHH, UCIT0/Ib30BaTh rPAadUKH /i U3yUeHus
MPOLIECCOB U 3aBUCUMOCTEMH, TIPH PellieHrH 3aJad U3 IPYTuX yueOHbIX
peMeTOB U 3a/lay U3 peabHOW XKU3HU; BbIpaXkaTb (hOpMy/1aMH 3aBUCUMOCTU
Me>K/y BeJIMUMHaMU; UCI0/Ib30BaTh CBOMCTBA U rpadyKy QYHKLUH [71s
pellieHUs] YpPaBHeHHWH, HePaBeHCTB U 3a/iay C TlapameTpamu; n300pakaTb Ha
KOOPZMHATHOM IIJIOCKOCTY MHOXKeCTBA pellleHH YpaBHeHUM, HepaBeHCTB U UX
CUCTEM

YMeHue pelliaTh TeKCTOBBIE 33/la4i Pa3HbIX TUIIOB (B TOM UKMCJIe Ha MPOLEHTHI,
[10/TM U YaCTH, Ha JIBWKeHue, paboTy, CTOMMOCTb TOBapOB U yCJIYT, HaJIOTH,
Baslauk U3 00/1aCTH yTIpaB/ieHus IMUHBIMUA U CeMeMHBIMU (prHAHCaMM);
COCTaBJISITh BbIpa)KeHHsl, ypaBHEHUS, HEPaBeHCTBA U UX CUCTEMBI 110 YC/IOBUIO
BaslauM, UCC/IeZJ0BaTh MOyYeHHOe pellleHre ¥ OLIeHUBAaTh MPaBAonoj00HOCTD
pe3y/bTaToOB; YMeHHe MOZe/IMpOoBaTh peabHble CUTYyal|uU Ha S13bIKe
MaTeMaTHKH; COCTaB/ISATh BbIpa)KeHNs], YypaBHEHHs, HepaBeHCTBA U UX CUCTEMBI
10 yC/IOBUIO 3aJjauk, UCC/IeJ0BaTh IOCTPOEHHbIe MO/ C UCTI0/Ib30BaHUEM
arirapara ajareOpbl, UHTePIIPeTUPOBATh TIOMyUeHHBIN Pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSMU: CpefiHee apudMeTUUecKoe, MeraHa,
HarOOoblllee 1 HAMMEHbIIIee 3HaUeHUs1, pa3Max, JUCTIepCHs, CTaHJapTHOe
OTK/IOHEHUe YKCI0BOro Habopa; yMeHUe U3B/eKaTh, UHTepPIIPeTUPOBATh
MH(OpPMaIHIo, TIpeiCTaB/IeHHY0 B TaO/IUIIAX, Ha JUarpaMMax, rpadukax,
OTpPa’karoLL[yt0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHHUH; MPe/ICTaB/IsATh
MH(OPMAIIHIO C TIOMOII[BIO TaO/IUI] U AMarpaMM; UCCIe[I0BaTh CTaTUCTHUECKHE
aHHbIe, B TOM UHMCJIe C PUMeHeHHeM rpadruueCcKUX MeTOZIOB U 37IeKTPOHHBIX
CpefCTB; TpaduyecKu UCCIe0BaTh COBMeCTHbIe HaO/IIOeH s C TTIOMOILIBIO
riarpaMM paccerBaHUs U JIMHeWHOM perpeccuu

YMeHMe orepupoBaTh OHATHUSME: CTyYalHBINA OIBIT U C/TyYaiiHOe COObITHE,
BEpPOSITHOCTD C/Iy4aliHOTO COOBITHSI; yMeHHe BbIUHC/ISATh BEPOSITHOCTh C
1CI10/1b30BaHKeM rpaduuecKrux MeTo/[0B; MPUMEHSTh (POPMYJIbl C/I0XKEHHUsT U




YMHO>XeHUS BepOsITHOCTeH, (hopMysly MO/THOW BePOSITHOCTH, (POPMYJTY
bepHy/1M, KOMOMHATOPHBIE (aKThl ¥ GOPMYJIbL; OLleHUBaTh BEPOSITHOCTU
peasibHBIX COOBITHI; YMeHHe OTepHPOBATh MOHATUSMU: C/TyJaiiHast BeJIMUMHa,
pacrnpesiesieHe BepOATHOCTel, MaTeMaTUUeCKoe OXXHUJaHue, JUCTIepCus U
CTaHJApTHOE OTKJIOHEeHHe C/TyuaiiHOM BeJTMUMHbI, (YHKLMU pacripe/iesieHus U
[IOTHOCTH PaBHOMEPHOIO, TI0Ka3aTe/IbHOr0 U HOPMaJ/IbHOTO pacrpe/ie/ieHni;
yMeHUe UCI0/Ib30BaTh CBOKWCTBA U3yUeHHBIX pacripe/ie/leHU JJisl peleHus
Basiau; 3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJIBIINX YKCesl, MeTO/bl BbIOOPOUHBIX
ICC/IeIOBAHMI; yMeHVe TIPUBOUTH MIPHUMephI TIPOSIB/IEHHST 3aKOHa OOJIBIINX
uycesT B IPUPOJHBIX U 00I1leCTBEHHBIX SIBJIEHUSIX; YMEHHe OIeprpoBaTh
MOHATHSIMU: COYeTaHHe, TlepeCTaHOBKa, YUC/I0 COUeTaHUU, YUCIIO
[epecTaHOBOK; 61HOM HbIOTOHA; yMeHMe PUMeHsITb KOMOMHATOpHbIe (PaKThl 1
pacCy’K[eHus [/1s pellleHns 3a/ja4; OLleHUBaTh BePOSITHOCTU peaslbHbIX
COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MO/le/Ib U UHTEPIIPeTUPOBaTh
[O/TyYeHHbIN pe3yJbTar

YMeHue onepyupoBaTh NOHATUSMU: TOYKA, MpsiMasi, IJI0CKOCTh, IPOCTPAHCTBO,
OTPe30K, JIy4, BeJIMUMHA YIV1a, IJIOCKUU YToJl, ABYTPaHHbINA yroJjl, TPEXTPaHHbIN
yToJ1, CKpellyBaroLecs NpsMble, Napasule/IbHOCTb U MepleHUKYI/ISPHOCTh
NPSIMBIX Y TUIOCKOCTEN, YTOJ1 MeXKAY NPSIMBIMU, YTOJI MeXAY NPSIMON U
[1/I0CKOCTBIO, YTO/1 MeX/y IJIOCKOCTSIMH, PaCCTOSIHUE OT TOUYKH [0 IVIOCKOCTH,
pacCTosiHYe MeX/y MPSIMBIMU, PACCTOSTHHE MeXXy IJIOCKOCTSIMU; yMeHHe
1CI10/1b30BaTh [PU pellleHnH 3a/jau U3ydyeHHble (aKThbl U TeOpeMbl
MJIAaHUMETPHY; YMeHHe OLleHUBATh pa3Mephbl 00BbEKTOB OKPY>KaloIIero Mupa;
CTPOUThL MaTemMaTHueCKHe MOZie/IM C [IOMOLIBI0 FeOMeTprUYe CKUX ITOHATUN U
Be/IMYMH, pelllaTh CBsi3aHHbIe C HUMM MpaKTUYeCcKre 3a/auu
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YMeHue onepyupoBaTh MOHSATUSIMU: TUIOMIAAb GUTryphl, 066EM GUTYDHI,
MHOTOTDAaHHUK, MTPaBU/IbHBI MHOTOTPAHHUK, CeueHre MHOTOTPaHHHKa, KO,
Mapasuienenures, npyusMa, Nupamuza, prurypa v noBepxXHOCTh BpallleHus],
[IUJTMH/P, KOHYC, 11ap, cdepa, Momas cgepsl, MI0L[aib TOBEPXHOCTH
MpaMU/Ibl, TIPU3MbI, KOHYCa, LIWUHAPA, 00BEM Kyba, MPsiMOYTro/IbHOTO
napasuiesenuresa, MMpamMubl, MPU3MbIL, LIUIUH/PA, KOHYCA, 11apa, pa3BépTKa
[TOBEPXHOCTH, CeUeHUsI KOHyCa Y LIWIMH/PA, Napasuie/ibHble 0CU WU
OCHOBAHHIO, CeueHue 111apa, MI0CKOCTb, Kacarolasacs cepsl, UINHAPA,
KOHYCa; yMeHHe CTPOUTDb CeueHre MHOTOTPaHHHKA, U300paXkaTh
MHOTOTDaHHUKH, (PUTYPbI U TIOBEPXHOCTU BpaLL{eHUs], UX CeueHUs, B TOM UHCJie C
[TOMOLLIBIO 37IEKTPOHHBIX CPE/ICTB; yMeHNe NIPUMEHSTh CBOMCTBA
reoMeTpryecKux GUryp, CaMoCTOsITe/TbHO (POPMYJTUPOBATh OIpeZie/leHUs
113yyaeMbIX (UTyp, BbIABUTaTh TUIIOTE3bl O CBOMCTBAX U MPH3HAKaX
reoMeTpuyeckux (puryp, 000CHOBBIBaTH W/ OTIPOBEPraTh UX; yMeHHe
MPOBOJUTH K1acCU(UKALIUIO QUTYP TI0 pa3/IMUHbIM [TPHU3HAKaM, BBITIOIHATD
HeoOX0o[MMble JIOTIONTHUTE/TbHbIE TIOCTPOEHUST
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YMeHwe orepupoBaTh IOHATUSAMU: JBM)KEHHE B TTPOCTPAHCTBE, Mapa/UIeIbHbIN
repeHoC, CHUMMETPHSI Ha TJIOCKOCTH M B TIPOCTPAHCTRBE, TIOBOPOT,
npeobpa3oBaHue 1Mog006us, TT0J00HbIe (GUTYPBI; yMEHHe pacrio3HaBaTh PaBHbIE U
o00HbIe (DUTYPBI, B TOM UHC/IE B IPUPO/IE, UCKYCCTBE, aDXUTEKTYPE;
ICTI0/Tb30BaTh reOMeTPUYECKUEe OTHOLIIEHHS TP PELIIeHUH 3a/iad; HaXOJUTh
reoMeTprUUecKre BeJIMUUHBI ([JIMHa, YroJ, TUIOajib, 00bEM) TPH pellieHnH
Bajlau U3 JAPYTUX yueOHBIX MPeJAMETOB U U3 peasbHOM KU3HU; YMEHHe
BHIUMC/IITH TeOMETPUUECKHEe BeJIMUMHBI (JIJTUHA, YTOJI, TUIoIIalb, 00BEM,
/10111l TTIOBEPXHOCTHU), UCTIO/IB3Ys U3yUeHHbIe (POPMYJIbI U METO/IbI, B TOM
UrCIie: TUIOIA/ib TIOBEPXHOCTU TTUPAaMU/IbI, TIPU3MBI, KOHYCa, [IWIHH/PA,

rioiazib chepbl; 06BEM Kyba, MPsIMOYTO/ILHOTO TIapasijiesienurne/a, TMpaMHU/bI,




MPU3MBbI, [IWJIMH/PA, KOHYCA, 111apa; YMeHWe HaXOAUTh OTHOIIIeHHe 00BEMOB
MoZ00OHBIX GUTYD
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YMeHue onieprpoBaTh MOHATUSIMU: TIPSIMOYTOJ/IbHAsI CUCTEMa KOOPJUHAT, BEKTOD,
KOOpJMHAThI TOUKW, KOOPJMHAThHI BEKTOPa, CyMMa BeKTOPOB, POU3Be/leHHe
BEKTOpa Ha UKCJ/I0, pa3/ioKeHHe BeKTopa 1o 0a3ucy, CKasipHOe MPou3BeieHue,
BEKTOPHOE MPOM3Be/leHre, YTo/l MeX/ly BeKTOpaMH; YMeHHe UCII0/Ib30BaTh
BEKTOPHbIM ¥ KOOPAUHATHBIN METO/, /IJis1 pellleHUsi TeOMeTpUUeCKUX 3aJau 1
Baziau APYTUX yueOHBIX IpeMeTOB
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YMeHue BBIOMpATh TIOAXO/SAIINN METO/ /1S pellieHUs 3a/jauk; [TOHUMaHue
BHAYMMOCTH MaTeMaTUKU B W3yUeHUU TIPUPOJAHBIX U 00I1eCTBeHHBIX MPOL[eCCOB
11 SIBJIEHUM; YMEeHUe pacrio3HaBaTh MposiB/IeHUe 3aKOHOB MaTeMaTUKHU B
ICKYCCTBe, YMeHHe NPUBOJWTh MPUMepbl MaTeMaTHueCKUX OTKPbITUM

POCCUICKOM ¥ MUPOBOM MaTeMaTuueCKOW HayKu




I[NEPEYEHD DJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMBIX HA EI'D I10 MATEMATHKE

Kon | [IpoBepsiemblii 351eMeHT COAep>KaHUs

1 Uyicna v BeIuMcieHus

1.1  |HarypasnbHble u Ljesble yniciia. ITpusHaku f1e/1MMOoCTH Lie/IbIX YUCesT

19 ParrioHasibHbIe urcia. OObIKHOBEHHbIE U [ieCITUYHbIe JPOOU, MPOLIeHTHI, OeCKOHeUHbIe

' repyuoAnUYecKre 1poou

13 ApI/I(i)MeTI/IqSCKI/Iﬁ KOpeHb HaTypasbHOM cTerneHu. JleiiCTBUS C apupmMeThueCKUMUA KOPHSIMHU
HaTypa/IbHOW CTereHn

1.4 CtenieHb C LiesbIM TTOKa3atesieM. CTeleHb C palMOHa/lIbHBIM M0Ka3areneM. CBoOWCTBa
CTereHn

15 (CHHYC, KOCMHYC M TaHT€HC UYMCI0BOr0 apryMeHTa. ApKCMHYC, apPKKOCHHYC, aDKTaHTe€HC
UKC/IOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecsiTuuHble ¥ HaTypaJbHbIe JIOTapU(MbI
/TelicTBUTe/IbHBIE UMC/Ia. ApU(MeTHUeCKHe orepaLyu C JelCTBUTe/bHbIMU UMC/IaMHU.

1.7  |[[IpubnwxéxHHble BEIYMCIEHUs, TIPaBUIa OKPYT/IeHUs], IPUKKKA 1 OLleHKa pe3y/bTara
BEIUMCIIEHUN

1.8  [[Ipeobpa3oBaHue BbIpa’KeHHUI

1.9  |KomruiekcHble uucia

2 YpaBHeHUs1 ¥ HepaBeHCTBa

2.1  [Uensle u 1poOHO-paljOHABEHBIE YDABHEHUS

2.2 |ppauyoHanbHble ypaBHeHUsI

2.3  [IpuroHomerpuueckue ypaBHeHUs

2.4  [[TokasaTenbHble U norapumMUUYecKrie ypaBHeHUs

2.5  [Uesnbie u ApobHO-paL{MOHa/IBEHBIE HEPAaBEeHCTBA

2.6  |/IppauMoHa/ibHble HEpaBeHCTBa

2.7  [[lokasaTenbHble U JOrapugMuueckre HepaBeHCTBa

2.8  [IpuroHomeTpuueckue HepaBeHCTBA

2.9  [CucTeMsbl U COBOKYITHOCTH YPaBHEHUH 1 HEPAaBEHCTB

2.10 |YpaBHeHUs,, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 [Marpuija cCMCTeMBbl JIMHEMHBIX YpaBHeHUU. Orpesiesire b MaTpHULib

3 DyHKLMY 1 TpayKu

31 dyHKUWs, criocobsl 3aganus GyHKuH. ['paduk dpyHKMK. B3anMHo obpaTHbie GyHKLWH.
UéTHble 1 HeuéTHble QyHKLMU. [Teproanueckre QyHKIIMU
(O6s1acThb orpeziesieH|st 1 MHOXKeCTBO 3HaueHuH ¢yHkiun. Hym ¢yskipm. TIpomexyTku

3.2  BHakonocTtosiHCTBa. [IpoMe)XXyTKM MOHOTOHHOCTH (PYHKLIMU. MakCUMyMbl 1 MUHUMYMBI
(byskmy. Hanbosbiiee 1 HaniMeHbllee 3HaueHHe (DYHKI[UHM Ha TTPOMEeXKYTKe

33 CreneHHasi JyHKLIMsI C HaTypa/ibHbIM U LieJIbIM MoKa3aresneM. E€ cBolicTBa U rpauk.
(CBoiicTBa U rpa)UK KOpHS N-OM CTereHu

3.4  [IpuroHomeTpuueckue (PyHKI[MHU, UX CBOWCTBA U rpapuKu

3.5 [[lokasarenbHas u jorapudmMuyeckast (yHKLMHU, UX CBOMCTBA U rpavKu

36 Touku pa3pbiBa. AcuMNTOTEI rpaykoB (pyHKLMNA. CBOMCTBA (PYHKLIMIM, HEIPEPbIBHBIX Ha
OTpe3Ke

3.7  [[ocnemoBarenbHOCTH, CIIOCOOBI 3a/laHus 110C/Ie/J0BaTeIbHOCTEH

3.8  |Apudmerryeckas U reoMeTpryeckas rnporpeccuu. @opmysna c10KHbIX MTPOLIEHTOB

4 Hauasia MaTeMaTHueCKOro aHaau3a




4.1 [TpouzBoaHas dyHKiuU. [Ipor3BojHbIE /1eMeHTapHbIX (QyHKI[MI

40 [TpriMeHeHre MPOM3BO/HOM K UCC/Ie0BaHuUI0 (DYHKIMI HA MOHOTOHHOCTh U 3KCTPEMYMBI.
) HaxoxxjeHrie HanbOJTbIIIeT0 U HAMMEHBIIIero 3HaueH sT YHKIUK Ha OTPe3Ke

4.3  [[lepBooGpa3Has. ViHTerpan

5 MHOXeCTBa U JIOTUKa

5.1 [MHO>keCTBO, oriepaliiM HaJl MHO)KeCTBaMU. Jlnarpammel Oiinepa — BeHHa

5.2 Jlorvka

6 BeposATHOCTB M CTaTUCTUKA

6.1  |OnucaresibHasi CTaTUCTUKA

6.2  |BeposiTHOCTb

6.3  [Kombunartopurka

7 ['eomeTpus

7.1  |®urypsl Ha IJIOCKOCTH

7.2 [IpsiMbIe ¥ IJIOCKOCTU B MIPOCTPaHCTBe

7.3  |MHOrorpaHHUKHU

7.4  [Tena v IOBEPXHOCTU BpalLleHUs

7.5  [KoOopAvHaThl U BEKTOPBI




YUYEBHO-METONYECKOE OBECIIEUHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIA YUHEHUKA

METOJNYECKUE MATEPUAJIBI VI YUUTEJIA

ON®POBBIE ObPA3SOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET

"MokymeHT yTBepxKzaeH npoctout DI pykoBoauTesnst YupexgeHus"



