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«IIpakTUKyM 1O pEHICHUI0 MaTEMAaTUYECKHUX 3a]1au)
115t ooyyaromumxest 10-11 kmaccon

CPOK peanu3aluu IporpaMMsl — 2 roaa



MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueObHOro Kypca «IIpakTMKyM HO pelieHHI0 MaTeMaTHYeCKHX
3agauy» Jans oOywarommuxes 10 — 11 kmaccoB paspaborana Ha ocHoBe @DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MAaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHMs. Peanmzanusi mporpamMMbl 00eclieUMBaeT OBJaJICHHUE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMH OCHOBY IJid CaAMOPA3BUTHUA U HCIIPCPLIBHOI'O
0o0pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JMYHOCTHOIO M II03HABATEIBHOI'O Pa3BUTHUS
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «IIpakTHKYM @O0 pelleHHI0 MATeMAaTHYeCKUX 3aJau» SBISICTCA OJIHUM U3
HanOoJiee 3HAYUMBIX B MPOTPAMME CTapiled IIKOJbI, MOCKOJBbKY, C OIHOM CTOPOHBI, OH
oOecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y JJi1 U3y4YEHHUs BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C
JIpYroi CTOpPOHBI, (OPMHUPYET JOTHUYECKOe U aOCTPAKTHOE MBIIUICHHE YYallluXCsl Ha YPOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaiiydecs OBJIaJeBalOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HAaYKH,
KoTOpasi GopMyJIUpPYyET CBOU JOCTUKEHHS B MaTeMaTU4ecKon popme.

Kypc «IIpakTHKYM MO pellleHHI0 MATeMaTHYeCKUX 3aJa4W» 3aKJaJbIBaeT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWOJOrMH, TOHUMAaHHUS OCHOBHBIX
TGHI[CHIII/If/'I SKOHOMUKH U O6IIICCTB€HHOI71 JKHU3HH, IMO3BOJISCT OPUCHTHUPOBATHCA B COBPCMCHHBIX
HI/I(i)pOBI)IX N KOMIBIOTCPHBIX TCEXHOJOTHAX, YBCPCHHO HMCIIOJIB30BAaTh HX B HOBCGI[HeBHOI\/JI
KU3HU. B TOXe BpeMs oBianeHue abCTPaKTHBIMU U JIOTMUECKH CTPOTHMH MaTeMaTHUYECKUMHU
KOHCTPYKIIUSIMU DPa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH UCTHHHOCTH
YTBEPKACHHSI, MCIOIB30BaTh 0000IEHNE W KOHKPETH3allui0, abCcTparupoBaHWE U aHAJIOTHIO,
dbopMHUpyET KpeaTMBHOE M KPUTHUYECKOE MbIIUIeHHe. B Xoae u3ydeHus: anreOpbl M Hayal
MaTeMaTUYeCKOro aHajiiu3a B CTApIIEH MIKOJE YyYallhecs MOJIy4arOT HOBBIM ONBIT pEIICHUs
NPUKIAIHBIX 33]1a4, CAMOCTOSITEIBHOTO IOCTPOEHUS MAaTEMaTHYECKUX MOJENEN peaabHbIX
CUTyallui W  MHTEpPIpETalMy T[OJYyYEHHBIX PpELIEHUW, 3HAKOMATCS C  IpUMepamu
MAaTEMATUUYCCKUX SaKOHOMepHOCTeﬁ B IMpuUpoac, HAYKEC U B HCKYCCTBC, C BbIJAIOIIUMUCH
MAaTECMAaTUYCCKUMU OTKPBITUAMU U UX aBTOPaAMMH.

Kypc obmamaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM MMOTEHIIMAIOM, KOTOPBIA peann3yercs
Kak yepe3 y4eOHBI MaTepuan, CnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHON JACSATENBHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
AKKYpaTHOCTH, HpO}IOJ'DKI/ITeJ'II)HOI\/’I KOHICHTpauu BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIH pe3ysbTarT.

B ocHoBe meromuku oOydeHus anredbpe W HadajgaM MaTEeMATHUYECKOTO aHaau3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CtpykTtypa Kypca «lIpakTHKYM 10 pelleHHI0 MATEeMATHYECKHUX 3aJaw» BKIIOYAECT
CIENYIOLINE COJEpKATEIbHO-METOAUYECKUE JUHUHU: «Yucia U BeUMCICHUS», «DYHKIUH U
rpaduxuy, «YpaBHEHHUs U HEpaBEHCTBay», «Havana MaTeMaTH4ecKoOro aHanmn3ay, « MHOXeCTBa U
Joruka». Bce oCHOBHBIE coOnIep)KaTeIbHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MPOTSHKEHUU
IBYX JIeT OOy4eHHs B cCTaplieidl IIKoJie, €CTeCTBEHHO IOMOJHSS JIPYr JApyra M IMOCTENEHHO
HAChII[asACb HOBBIMU TCMAMU U pa3aCIaMU. I[aHHBIﬁ KYpC ABJIACTCA UHTCTPATUBHBIM, ITOCKOJIBKY
oOpenuHsIET B cede COAep)KaHUE HECKOJBKUX MaTeMaTHYeCKUX JUCHUIUIMH: anreodpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKHMM MATEeMATHYECKUM allllapatoM, y HHUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyallu¥, MPUMEHATh 3HAaHMs, NOJydeHHble B Kypce «lIpakTMkymM 1o pemeHuro
MaTeMaTH4YeCKUX  3aJa4y»  JUid  pPElIeHUS  CaMOCTOATEIbHO  CHOPMYIHPOBAHHOMN
MaTeMaTUYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MTOJTYYECHHBIN pe3yJIbTart.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikonie. B crapieil mkosne ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOUHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHME pPAUMOHAIBHO BBIIOJIHATH JACHCTBUS C HUMH, JElaTh
OPUKUAKY, OIEHUBaTh pe3ynabTar. OOydaromuecs TMONMy4aloT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YWCIAMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMSI MATEMATUYECKNX KOHCTAHT, OCHUBAHUSI YU CIIOBBIX BHIPAXKEHHUI.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTapllied WIKOJe, IMOCKOJbKY B KaXJOM pas3lelie MporpaMMbl IPEIyCMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHBbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECAOBAHUH
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHKiuu. [lanHas comepkarenbHasl TUHUS BKIIOYAET B
ceOst Takke (OpPMUPOBAHWE YMEHUH BBINONHATH pacuéTel Mo (Gopmyrnam, mpeoOpa3oBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTerneHu W jorapudmel. brnaromaps u3ydeHUio anreOpanmueckoro
MaTepuana MPOUCXOTUT JalbHEeNIee pa3BUTHE allTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs IPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHo-MeToauuecKass TUHUS «DyHKIUA U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHus Mmarepuana. lV3ydeHwe CTENeHHOH, MoKa3aTeNbHOM, Jorapu@MuUeckod u
TPUTOHOMETPUYECKUX (YHKUIUN, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKUIUN s
pelIeHUsT 3a/lady U3 JPYTruX y4eOHBIX MPEIMETOB W PEATbHOW JKM3HM TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM OombIoe
BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBAaTh TMONTY4YeHHbIE (YHKIUU, CTPOUTh UX TpauKu.
Marepuasn 3TOH COAEpPKATEIBHON JIMHUM HAUEJIE€H Ha pa3BUTUE YMEHHU M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHIO W  KOHKpETHU3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenbHas nuHusa «Havama mMaTeMaTnyeckoro aHajau3a» MO3BOJISIET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MAaTEeMaTHIECKUX, TaK U MPUKIATHBIX 33124, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh MCCIIEZIOBATh M CTPOUTH Tpadukul (YyHKIUH, OTPEAETISATh UX
HauOOJIbIIME U HAaUMEHbBIINE 3HAYEHUS, BRIUUCIATH IUIOMAA GUryp U 0ObEMBI TeJ, HAXOAUTH



CKOpPOCTH M YCKOpeHHs mpoiieccoB. JlaHHasg coaepkaTeiabHasl JHUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH ITOCTPOCHUSI MATEMaTUYECKUX MOJIEIECH pEaJbHbIX CUTyaluld, HaXOXKIACHUA
HAWIYyYIIEr0 PELIEHUsS B MNPUKIAAHBIX, B TOM YHCIE COLUUAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI'0 aHaJIM3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(GhOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTEMaTHKH B Hayke, TEXHUKE U UcKyccTBe. OOydaromiyecs y3HaKT O
BBIJAIOIIMXCS PE3YIbTATAX, IOJIYYECHHBIX B XOJAE PAa3BUTHUS MATEMaTUKU KAaK HAyKH, U HX
aBTOpax.

ConeprkaresibHO-MEeTOAMYeCKas TUHUST «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM IOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fieibl MaTeMaTHMKU U €€ NPWIOKEHHM, OHM CBA3BIBAIOT pa3Hble MaTeMaTU4YECKHue
JUCUUIIMHBI B enuHoe uenoe. [loaromy BaXHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKM M MCHOJIB30BaTh €ro Juis
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «IIpakTHKYM IO pelIeHHI) MATEMATHYECKHX 3aJa4» IPUCYTCTBYIOT TAKKeE
OCHOBBI MaTEMaTHYECKOTO MOJICIUPOBAHMS, KOTOpPHIE IPU3BaHbl CHOPMHPOBATH HABBIKU
MIOCTPOEHUS MOJEJIEN peabHbIX CUTYAllMi, UCCIEIOBAHUS 3TUX MOJEJIEH C TOMOIIBIO aIllapara
anreOpbl ¥ MAaTEMaTHYCCKOTO aHalN3a W WHTEPIPETAIMH IOJYYCHHBIX Pe3yJbTaToB. Takwe
3a/laHusl BIUIETEHbl B KaXIbId W3 Pa3[eioB IPOrpaMMbl, MOCKOJIBKY BECh Marepuan Kypca
HIMPOKO HCIOJB3YeTCsl Uil  pelleHUs MpUKIagHbIX 3anad. [lpu  pemieHun peansbHbIX
MPAKTUYECKUX 3a/ad  ydJalluecs pa3BHBAIOT  HAONIOJATEIIBHOCTh, YMEHUE HaXOIUTh
3aKOHOMEPHOCTHU, a0CTparupoBaThCs, UCIOJIb30BaTh AaHAJIOTHUIO, 0000IATh U KOHKPETU3UPOBATH
npobiemy. JledarenpbHOCT, MO (OPMHUPOBAHHMIO HABBIKOB pEIICHUS MPHUKIAIHBIX 33134
OpraHM3yeTcsi B MpOIlECCe M3YUEHUs BCEX TeM Kypca «Anredpa M Hauaida MaTeMaTU4ecKoro
aHaJn3an.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miane Ha uzyueHue Kypca «IIpakTHKyM mo pelieHHI0 MaTeMaTHYeCKHX
3agauy» Ha 6a30BOM ypoBHe oTBonuTca 1 yac B Hepemo B 10 kiacce u 1 yac B Hemento B 11
KJ1acce, BCETo 3a JiBa rojfa ooyuenus — 64 daca



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
olepanuu ¢ JACHCTBUTEIbHBIMHU YnciaMu. [IpuOmmKkEéHHbIC BRIYUCICHNS, IPABUIA OKPYTJICHHUS,
IIPUKUIKA U OLICHKA PE3YJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzpaptHas Gopma 3amucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nensix 1 IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1MS, criocoObl 3ananus GyHkun. ['padux Gynkiun. BzanmMuo obpatHblie GyHKIMH.

Ob6nacTpb omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKIIHH.

Crenennas QyHKUMS C HaTypaJbHBIM M LEJNbIM MoOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHA N-0if cTeneHu.

TpuroHomeTrpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  cHOCOOBI  33JaHUsl  IOCTENOBAaTeIbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUYECKON MPOTPECCHH.
dopMyna CIOXKHBIX IPOLEHTOB. lcrnonab30BaHUE MPOTrpeccUuy Ul PELICHUS pealbHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA



MHokecTBO, onepanuu Haj MHoxectBaMu. [{uarpammbl Ditnepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jis1 ONHMCaHHA PCAJIbHBIX IMPOLCCCOB U SIBJ'IGHI/If/'I, npu
pellIeHnN 3a7a4 U3 IPYTUX y4eOHbIX [IPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BbIYMCICHHA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHBIE JOTAPUPMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALIUX CTENEHH C pallMOHAIbHBIM IIOKa3aTENIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUS! U HEPABEHCTBA.

CucreMbl JTUHENHBIX ypaBHEHMH. PelieHue npukiaiHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnveckue  QyHkiuu. IIpomMexyTku MOHOTOHHOCTH  (YHKLHUH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKHU.

[Toka3zarenbHas u norapupmuueckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpuyueckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM.

[TpousBoaHble 31eMEeHTAapHBIX (GYHKIUH. DOpMyNbl HAXOXACHUS MPOU3BOJHON CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpumeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAUIYYIIEro pEeLIeHUS B MPHUKIIAJIHBIX
3ajaydax, s ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIOi Ui rpauKoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (¢u3WYecKuil cmbIci. Bblumcnenue HMHTErpana Imo
dbopmyne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yJabTAThl OCBOEHMs Iporpammbl ydeOHOro npeamera «MaremaTuka»
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

Cc(OPMHPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOYy4Yarollerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIEeCcTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBJIEHUHM, IpOLEAYyp TIpakJaHCKOro oOlecTBa
(BBIOOpBI, OMpOCHI M Mp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMAMU M Ha3HAUEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAXKEHUS K MIPOLLIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaTeMaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJb30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYMBOTO OyIyILIETrO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUi; BOCIPUMMYHBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MPHUMEHSATh MaTeMaTU4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >XKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHMUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOIIOOMUS; WUHTEPECOM K pPa3INnYHBbIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PEIICHUN IPAKTUYECKUX 3a1a4 MAaTEMATUYECKOM HANPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE!

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COIMATIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHWEM



NI00aTbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEeHTaluel Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHUMN Ul pelIeHMsl 3a7ad B 00JIaCTU OKpYXaloUle cpeibl, IIIaHUPOBAHUS
MIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPY)KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ui pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATH IHPOEKTHYIO U HCCIENOBATEIBCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKa
XapaKTepU3YIOTCSl  OBJAJEHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISTH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXAY MOHATUAMU; (OPMYIHUPOBATH OMpEAENECHUSI MOHSATHI;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIacCH(PHUKAINN, OCHOBAHHS sl 0000IIeHNUS
¥ CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYIUPOBATH U MPEOOPa30BHIBATH CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKACHHUAX; MpenjaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAHUBATh AapPTyYMEHTAIMIO, MPHBOAWTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOoJIee MOIXOMAIINA ¢ YIETOM CaMOCTOSTENBHO BBIICTICHHBIX
KPUTEPUEB).

ba3oBbie uccnenoBaTenbckue 1eHCTBUA:

® UCMOJb30BaTh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE, MPOoOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHOe, (OpPMHUpPOBATH THUIIOTE3y, APIYMEHTUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEIOBAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMH, ABJICHUSMH, IIPOLIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEOBAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OpPMAIUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMyHUKamMueHwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0je 0OCYXKIEHHs 33J]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEW, HAIEJIEHHbIE HAa TIOUCK pELIEHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
OoOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHI; B KOPPEKTHOH dopme popMyIHpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMaTh U HUCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHONW W WHIUBUAYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OpPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

® y4acTBOBAaTh B IPYMIOBBIX popmax paboThl (00Cyk1eHusI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOTHl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
MPOIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlci08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3aJadyd, BbIOMpPATh CIOCOO pEHIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IIO3HABATEIBHOM pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pPe3yJibTaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPM PELICHHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OLIMOOK, BBIBICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TPHYMHBI
JOCTMDKEHUSI WJIM HEIOCTMIKEHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «IIpakTMKyM mo pelnieHHI0 MaTeMaTH4YeCKHX 3aJaw» Ha
YPOBHE CpEIHEro o0Iero oOpa3oBaHUs JOJDKHO OO0ECIeUMBATh JIOCTHIKCHUE CIEIyIOIIUX
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KJIACC

Yuciia ¥ BbIYMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHANBHOE U JEHCTBUTENLHOE YHUCIIO, OOBIKHOBEHHAs MU
JecATUYHask APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YHUCJIaMHU.

BremonHaTe npuOMMKEHHBIE BBIYHUCICHUS, WCIONb3ys MpaBWUiIa OKPYIJICHHsS, IeNaTh
MPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHHII.

OnepupoBaTh NOHIATUAMU: CTENEHb C LIEJIBIM MOKa3aTeleM; CTaHAapTHas gopma 3anucu
JEHCTBUTENBHOTO YHCiia, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 3314 U IIPEJICTaBJICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC W TaHI€HC IIPOU3BOJBHOIO  YIJIa;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1IE€JI0€, PAllMOHAIBHOE,
UPPaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

Brimonusate nmpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
pemiaTb OCHOBHBIE TUIIBI LIENBIX, PAIIMOHAJIBHBIX U UPPAIIMOHATIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEMATHYECKHUX 3a7ad W 3a7ad u3
pPa3IMYHBIX 00J1acTEl HAYKU U PEATbHON KU3HH.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEpPABEHCTBA 110 YCJIOBHIO 3a/layM, MCCIEA0BaTh IOCTPOCHHBIE MOJENU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 001aCTh ONpeesICHUsS
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()YHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUYETHOCTh (YHKIMH, HyIUW (YHKIUH,
POMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaguku GYHKUMN U UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH MpHU
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M peabHOW JKM3HM; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apupMeTHUYecKass U I'eOMEeTpHUYecKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKast IPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIILHOCTEH M MPOTPECCHM A peIIeHUsl pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ui ONMUCAHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB.

OmnepupoBath MOHATUSAME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, TI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATUSMHM: HaTypalbHOE, LEJI0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETMMOCTH LIeJIBIX YUCEN, PA3JIOKEHUE YUCIIa HA IPOCThIE MHOKUTENH ISl pELIeHUs 3a/1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHb C PAllMOHATLHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM Yucia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBbI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMmeHsTh CBOWCTBAa CTEMEHH M MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
IIOHATUAMU: II0Ka3aTCJIIbHOEC YpaBHCHHEC n HEPaBCHCTBO, peuiaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BoimonuaTe mpeoOpa3oBaHUsS BBIPAKEHUN, COJEpKAlIMX Jorapudmbl; OMEepUpOBaTH
MOHITUSIMH: JIoTapuPMHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHHUH U HEPABEHCTB.

Haxonuts penieHus: TpPUrOHOMETPUYECKUX HEPABEHCTB.

OHGpI/IpOBaTB MOHATHAMH: CUCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé peIICHUC,; UCITIOJIB30BaATh
CUCTEMY JINHEWHBIX YPAaBHEHUU JUUIS PELICHUS IPAKTUYECKUX 3a4a4.

HaxoauTe penieHns: CuCTeM U COBOKYIMHOCTEN pallMOHAIBHBIX YPAaBHEHUW U HEPABEHCTB.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33Ja4u, UCCIIEI0BATh MIOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MNOHATUAMM: IepuoanYeckas (QYHKLIHSA, NPOMEXYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HanOOJbIllee U HAUMEHbIIEEe 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATHAMHU:  rpadUKH  IOKa3aTeIbHOW,  JIorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BAThH
JUISL PeLICHUs] yPABHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JUJISl PEILICHUsI CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaduku (yHKUMH A7 HCCIEIOBaHUS HPOLECCOB M 3aBHCUMOCTEH M3
JOPYruX y4eOHBIX AUCIUTUINH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUS;  [pPOU3BOAHAS  (DyHKIUMY;
UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM I pelIeHus 3a/1au.

HaxoauTe mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO JJIs  MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B MPUKIAJHBIX, B
TOM YHCJI€ COMATBHO-YKOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U UHTErpai; MOHUMATh NEOMETPUYECKUHA U
(bu3uyeckuii CMbICT HHTErpaa.

Haxoaute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIHI, BBIYUCIATH MHTETpal Mo (popmyre
Herotona—Jleiiouuna.

Pemate nmpuknasHele 3a/1a4d, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, cpeJICTBaMH MaTeMaTHYeCKOT0 aHaJIN3a.



HaumenoBanue
pa3liesioB U TEM
MpOrpaMMBbI

TEMATHYECKOE INTAHUPOBAHHME

KommyectBo yacos

10 KJIACC

Bcero

Kontpouns

HBIE
paGoTHI paboThI

IIpakTrueckue

OnextpoHHble (M(poBbIe) 00pa3oBaTEIbHBIE PECYPCHI

MHoxecTBa
palMOHAIBHBIX U
JIEHCTBUTEITLHBIX
yprcen. CIIoKHbBIE
palnoHaIbHbIC
ypaBHEHUS U
HEpaBEHCTBA

https://www.yaklass.ru/p/algebra/10-klass/deistvitelnye-chisla-

9102/ratcionalnye-chisla-povtorenie-11250

OyHKIUYN U TpapuKH.
CreleHsb ¢ 1eIbIM
nokasarenem. [Tonsarue
CTEIICHH C JIFOOBIM
paroHaIbHBIM
IoKa3aTelieM

Apudmernueckuit
KOpPEHb N—OW CTENEHMU.
Uppanmonanbubie
ypaBHEHUS U
HEpPABEHCTBA C
MOJYJIEM

DopMyiibl
TPUTOHOMETPHUH.
Pemenue

11

https://uchi.ru/teachers/qroups/17696813/subjects/1/course prog

rams/10/lessons/66722

https://uchi.ru/teachers/groups/17696813/subjects/1/course prog
rams/10?topic id=1206

https://uchi.ru/teachers/groups/17696813/subjects/1/course prog
rams/10?topic id=689
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TPUTOHOMETPUUECKUX
YpaBHEHUI
MMOBBIIICHHOM
CJI0KHOCTH

IIporpeccuu u

https://uchi.ru/teachers/groups/17696813/subjects/1/course prog

CIIO’KHBIC TIPIIEHTBI 2 rams/9?topic_id=485
[ToBTOpEHME,
00001IcHMHE, ) https://uchi.ru/teachers/groups/17696813/subjects/1/course_prog
cUucTeMaTU3anus rams/10?topic_id=832
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TEMATHYECKOE INTAHUPOBAHHUE

11 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
n/n NporpaMMbI Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThbI

https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-

CrereHb ¢ palMoOHaIbHBIM funktcii-11016/poniatie-stepeni-s-

mokasaresem. [TokazareapHas ratcionalnym-pokazatelem-svoistva-

¢bynknus. Pemenne nmokasarenbHbBIX 5 1 stepenei-11552

ypaBHEHHI ¥ HEPABEHCTB https://www.yaklass.ru/p/algebra/11-

[TOBLIIIEHHON CII0KHOCTH. klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-
pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-

Jlorapupmuueckas GyHKITHSL. 9160/metody-resheniia-

Pemenne norapupmudecknx 5 1 logarifmicheskikh-uravnenii-9168

ypaBHEHHI U HEPABEHCTB https://www.yaklass.ru/p/algebra/11-

[IOBBILIEHHON CIIOKHOCTH. klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/metody-resheniia-
logarifmicheskikh-neravenstv-9169

TpuronomeTpuueckre GYHKIIHHA U UX https://www.yaklass.ru/p/algebra/10-

rpaduku. TpuroHomeTpryecKue 4 klass/trigonometricheskie-

HEpaBEHCTBa, cucTeMbl. [ paduueckoe
pelieHne TPUrOHOMETPUYECKUX

uravneniia-9145/metody-
ispolzuemye-dlia-resheniia-
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YpaBHEHUM.

trigonometricheskikh-uravnenii-
9134

IIpousBogHas. Ilpumenenue
IIPOU3BOIHON [UIA JOKA3aTENbCTBA
TOKJIECTB M HEPABEHCTB. 3aJaun Ha
OTBhICKaHHE HAUOOJBIINX U
HAaUMEHBIINX 3HAYCHUN BEJINYUH.

HHTerpai u ero npuMeHeHHUs.
Brruncnenue miomaneil miIocKux
(Guryp ¢ moMoUIbIO ONPEAETIEHHOTO
WHTEeTpaa.

https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-
funktcii-9147/opredelenie-
proizvodnoi-geometricheskKii-i-
fizicheskii-smysl-proizvodnoi-11223
https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-
proizvodnoi-dlia-issledovaniia-
funktcii-9147

https://www.yaklass.ru/p/algebra/11-
klass/pervoobraznaia-
neopredelennye-i-opredelennye-
integraly-9151/poniatie-
pervoobraznoi-9152

https://www.yaklass.ru/p/algebra/11-

klass/pervoobraznaia-

neopredelennye-i-opredelennye-

integraly-9151/vychislenie-

ploshchadei-s-pomoshchiu-

integralov-9154

Pemenne cucreM ypaBHEHH METOOM
ITOACTaHOBKH, METOI0M
anreOpanvdecKkoro CIOKEHHs U
METOJIOM BBEICHUS HOBBIX
[IEPEMEHHBIX

HarypanbHble u niensie gucna.
[Ipu3Haku genumocTu.

[ToBTOpenue, 06001IeHNE,
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