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MNOACHUTEJBbHASA 3AININCKA

PaGouass mporpamma yueGHOro kypca «Ajiredpa M Hayajga MaTEMaTHUYECKOrO aHaIN3a»
6azoBoro ypoBHs 1 oOydaronmmxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOrO CTaHJApTa CpemHero oomero oOpa3oBaHUS, € Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, NPEABSIBISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TPaUIIMA POCCUMCKOTO o00Opa3oBaHus. Peanmmszanus mporpamMmbl  oOecriedrMBaeT OBJIAJICHUE
KIIFOUEBBIMHU KOMIIETCHIHUAMHA, COCTABJIAIOIIMMU OCHOBY JI1 CaMOPa3BUTUA U HCIPCPBIBHOI'O
00pa3oBaHMsl, IIEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO ¥ IO3HABATEIBHOTO pPa3BHUTHS
JTUYHOCTH 00 YJarOIXCs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauyajga MaTeMaTHYECKOrO aHalM3a» SBISETCS OJHUM W3 Haubosee
3HAQYMMBIX B TpOrpaMMe CTaplled MIKOJbI, MOCKOJbKY, C OIHOW CTOPOHBI, OH OO0ECHEeYHBAET
WHCTPYMEHTAJIbHYIO 0a3y I U3YUYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYroil CTOPOHHBI,
dbopMuUpyET JIOrHYeCKOe M aOCTPAKTHOE MBINIJICHHE Yy4YallMXCsl Ha YPOBHE, HEOOXOIUMOM st
OCBOCHHS KypCOB MH(OpPMATHKH, OOIIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B paMkax JaHHOTO
Kypca y4yaluecs: OBJIaJI€BAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHON HayKH, KOTOpast JopMyIupyeT
CBOM JIOCTHKEHUSI B MaTEMaTHIECKOU opMe.

Kypc anreOpel 1 Hayan MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY JJIsl YCIEIITHOTO
OBJIaJICHUSI 3aKOHAMH (DU3UKU, XUMUHU, OUOJTIOTUH, TOHUMAaHUSI OCHOBHBIX TEHICHIIUA YKOHOMHKHU H
0OIIEeCTBEHHOM KU3HHU, MTO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh MX B IMOBCEIHEBHOW XU3HU. B TOXEe Bpems OBJlaJIeHHE
aOCTpaKTHBIMH M JIOTUYECKH CTPOTUMH MAaTEMATHYECKUMH KOHCTPYKIUSIMH DPa3BUBAET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHHOCTD YTBEPIK/ICHHUS, UCTIOJIb30BaTh 0000 IIIEHUE U
KOHKpPETH3aIlio, abCTparupoBaHWEe W AaHAJIOTHIO, (OPMUPYET KpPEaTUBHOE M KPUTHYECKOE
MbllieHue. B xone m3yueHusi anreOpbl M Hayajdl MaTEMaTHYECKOro aHaM3a B CTaplled IIKOJe
y4almecs MoJIy4yaroT HOBBIM OMBIT PEIIeHUs MPUKIAJHBIX 3aJlad, CAMOCTOSTEIHLHOIO MOCTPOCHUS
MaTeMaTUYECKUX MOJIeJIed pealbHBIX CHTyallud M WHTEPHPETAllMd TMOJYYEHHBIX pEIIeHUH,
3HAKOMSITCS C MIPUMEPaMU MaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIAIOLIMMUCS MATEMAaTUYECKUMH OTKPHITHSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HaUMTENBbHBIM BOCIUTATENBHBIM MOTEHIIUAIOM, KOTOPBIN peann3yercs: Kak
yepe3 yd4eOHBIM MaTepuall, COCOOCTBYIOLIMM (OPMUPOBAHHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK U
yepe3 creuupuky y4eOHOW eATeNbHOCTH, TPEOYIOIIed CaMOCTOSTEIBbHOCTH, AKKYPaTHOCTH,
MPOJIOHKUTEIBHOM KOHIIEHTPALMY BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJIYYE€HHBIN PE3yJIbTaT.

B ocnoBe Meroamku oOyueHusi anrebpe W HadalaM MaTEMaTHYECKOTO aHajn3a JICKUT
JeSITeIbHOCTHBIN IPUHITUT 00 yIEeHUS.

CrtpykTypa Kypca «Airebpa W Hadaja MaTeMaTHYECKOrO aHajM3a» BKIIOYACT CIEMYIOIINE
colepKaTeIbHO-METOANYEeCKue JMHUK: «Yucna wu  BbUHCICHUS», «DyHKIMM H TpaduKuy,
«YpaBHEHHUS U HEpaBeHCTBay», «Havana maremaTuueckoro aHanuza», « MHOXeCTBa U JOoruka». Bece
OCHOBHBIE CO/IEPKATEIbHO-METOJUYECKUE TMHUU U3Y4al0TCA Ha MPOTSHKEHUH ABYX JIET OOy4eHHS B
CTapliuel 1IKOJIe, €CTEeCTBEHHO JOMOJIHSSA APYT Ipyra U MOCTENEHHO HACKIIAsICh HOBBIMU TEMaMu U
pasnenamu. JlaHHBIH KypcC SBJISICTCS HHTETPATUBHBIM, ITOCKOJILKY OOBEIHUHSET B ceOe comepkaHue
HECKOJIbKHX MAaTeMaTH4YeCKHX ITUCIUILINH: ajiredpa, TPUTOHOMETpHsS, MAaTEMaTHUYCCKHH aHaJIM3,
Teopust MHOkecTB u Jp. [lo mepe Toro kak ydamuecss OBJIaJEBAalOT BCE 0Ooliee HMIMPOKUM
MaTeMaTUYECKUM almapaToM, y HUX MOCIEI0BaTeIbHO (DOPMHUPYETCS U COBEPUICHCTBYETCS YMEHHE



CTPOUTh MaTEMATUYECKYIO MOJIENIb PEAJIbHON CUTYallH, IPUMEHATh 3HaHMs, IOJIy4YE€HHBIE B Kypce
«Anrebpa M Hayajga MaTeMaTHMYECKOro  aHajau3a», JJIsl  pPEUIeHUS  CaMOCTOSTEIbHO
copMyJIMPOBaHHOM MaTeMaTUUECKOH 3a7auH, a 3aTEM UHTEPIPETUPOBAThH MOITYUEHHBIH pe3ynbTar.

ConepkatenbHO-MeToAUUECKast TUHUSA «Yucnaa U BBIYUCIIEHUS» 3aBeplIaeT (popMHUpOBaHUE
HAaBbIKOB HCIOJIb30BAaHUS JEHCTBUTEIbHBIX YHCEN, KOTOpOe ObLIO HAyaTO B OCHOBHOM IIKoje. B
crapuieil ImKoje oco0oe BHHUMaHuEe ynensercss (OPMUPOBAHUIO MPOUHBIX BBIYUCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIIOJIb30BAHNUE Pa3IMYHBIX (POPM 3amucu JeiCTBUTEILHOT O YHCIa,
YMEHHE palMOHAIBHO BBINOJHATH JEHCTBHS C HUMH, J€1aTh NPUKHJKY, OLIEHMBATh pPE3YJIbTaT.
OOyuvaromyecs TMOJIY4YalOT HABBIKW NPUONMKEHHBIX BBIYUCICHHUM, BBIMOIHEHUS JEUCTBUN C
YHUCllaMH, 3allMCaHHBIMU B CTaHJApTHON (opMe, HCHOJIb30BAHHUS MAaTEMaTHYECKMX KOHCTaHT,
OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBAY PeaM3yeTcsl Ha MPOTSHKEHUU BCEro 00y4eHu s B CTapuiei
IIKOJIE, TIOCKOJIBKY B Ka)KJJOM pa3jielie MPOrpaMMbl MPEIyCMOTPEHO PEUIEHHUE COOTBETCTBYIOIIUX
3amay. OOyvaronmecs OBJIQZIEBAIOT PA3JIMUHBIMU METOAAMM DPEIIEHUs LENbIX, PaldOHAJIBHBIX,
UppalOHAJIbHBIX, IIOKA3aTENbHbIX, JIOTAPU(PMUUYECKMX U TPUTOHOMETPHUYECKUX YpaBHEHH,
HEpaBEeHCTB U UX cucTeM. [lodydyeHHble yMEHUS HCHONB3YIOTCA MPU UCCIEAOBAHUM (DPYHKLUMH C
IIOMOIIIBIO ITPOU3BOJIHOM, pPElIEHUH NMPHUKJIAJHbIX 33a4 U 3a]a4 Ha HaXOXKJCHHE HauOOoNIbIIUX U
HauMEHbIIUX 3HaueHuN O¢yHkuuu. JlaHHas conaepkaTeibHasl JUHHUS BKJIOYAaeT B ce0sl Takke
dopMHupoBaHHME YMEHUN BBINOJHATH pacu€Tel O QopMmyiaM, IpeoOpa3oBaHUs LEJbIX,
palMOHAIBHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TakkKe BbIPa’KEHUH,
colepKamux creneHu U Jjorapudmbl. braromaps wu3ydeHHro anredpanyeckoro marepuania
IPOMCXOIUT JajbHeHIlee pa3BUTHE ANTOPUTMHUYECKOr0 M aOCTPAKTHOTO MBIIIJICHHUS Y4YalUXcs,
GopMHUpPYIOTCS HaBBIKM JEAYKTUBHBIX pacCyXJIE€HUH, paboThl € CHUMBOJIBHBIMH (opmami,
MIPEICTABJICHUS] 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeanaraer 3P¢GEeKTUBHbIE MHCTPYMEHTHI ISl PEIleHHs] MPaKTUYECKHX M €CTECTBEHHO-HayYHBIX
3a/1a4, HarJIsAHO J€EMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenpHO-MeToquueckass JuHUS «DPyHKIMH W TpaduKW» TECHO TMeperuieTaeTrcs ¢
JpYyTUMHU JMHUSMU Kypca, TOCKOJIbKY B KAaKOM-TO CMBICIIE 3a/1aéT MOCIEI0BaTENbHOCTh U3yUEHUs
Mmatepuana. V3ydyeHue CTENEeHHOH, MOKa3aTeNbHOU, JOrapu(MUUYEcKO W TPUTOHOMETPHYECKUX
GyHKIMH, UX CBOWCTB M TpaduKOB, HCIOJIb30BaHME (YHKUIUH [UIS pELIeHHs 3aJad W3 APYTUX
y4eOHBIX IIPEIMETOB U PEATbHON KU3HU TECHO CBA3aHO KAK C MATEMaTHUYECKUM aHAJIN30M, TaK U C
pelieHueM ypaBHEHUH M HepaBeHCTB. [Ipu sToM Oonblioe BHUMaHuE ynensercs (OpMHUPOBAHUIO
YMEHMsI BbIpaxaTb (OpPMyJIaMH 3aBUCUMOCTH MEXIY pPa3IMUHbIMM BEIMYMHAMHU, HCCIIENOBATH
HoJy4YeHHble (PYHKLUHU, CTPOUTH UX I'paduku. MaTepuain 3ToN coaepikaTeabHON JMHUM HalleJIeH Ha
pa3BUTUE YMEHMH M HaBBIKOB, MO3BOJIIOIIMX BBIpaXKaTh 3aBUCUMOCTU MEXIy BEIMYMHAMH B
pasnu4HOM (opMe: aHATUTHYECKOW, rpaduyeckord u cinoBecHod. Ero m3ydenme crocoOCTByeT
Pa3BUTUIO AJITOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 M KOHKpEeTH3aluH,
VICIIOJI30BAHUIO AHAJIOTHH.

CopepxartenbHass nuHusi «Hauana mMatemaTnueckoro aHaiu3a» I03BOJISET CYLIECTBEHHO
paclIMpUTh KPYyr KaKk MaTeMaTHYECKHX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHbIX OOy4arouMmcs, y
KOTOPBIX TOSBJISIETCS BO3MOXKHOCTh HCCIIEOBaTh U CTPOUTH rpaduku (yHKIMHA, OMpenensTh ux
HauOoMNbIIME ¥ HAaMMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOMAAM (GUTyp U OOBEMBI Tel, HAXOIUTh
CKOpPOCTH U YCKOpeHHus mpoueccoB. JlaHHas copepxkaTenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTEMAaTUYECKUX MOJENEH peaNbHbIX CHUTyaluil, HaXOXIEHUs
HAaWIy4dllero pelIeHUs B MPHUKIAJAHBIX, B TOM YHCIE COLHAIbHO-)KOHOMUYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTH4YEeCKOr0 aHaJM3a CHOCOOCTBYET pA3BUTHIO a0CTPAaKTHOTO,



(bOpMabHO-IOTHYECKOTO M KPEATUBHOI'O MBIILICHUSA, (OPMHUPOBAHUIO YMEHUW paclo3HaBaTh
MPOSIBJICHHUSI 3aKOHOB MAaTeMaTHKW B HayKe, TEXHHKE M HCKyccrBe. OOydaromuecs y3HAIOT O
BBIJAIOIINXCS pE3YJIbTaTaX, MOJYYEHHBIX B XOJ1€ pa3BUTHS MaTEeMaTUKH KaK HayKH, U UX aBTOPax.

ConepxxaTenpbHO-MeTOAMYECKasT JIMHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSILEHA
AJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh
KypC HIKOJHHOW MaTEMAaTUKH W MPEJIararoT Hanboyiee YHUBEPCAIbHBIN SI3bIK, 00HhEAUHSIONTNN BCE
paszaenbl MAaTEMATHKUA U €€ TPUIIOKEHUN, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUYECKNE JUCHUIUIMHBI B
eauHoe 1enoe. IloaToMy BaXHO JaTh BO3MOXKHOCTh IIKOJBHUKY IOHHUMaTh TEOPETUKO -
MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMaTWKW W MCIOJb30BaTh €ro JJi BBIPAXKEHHS CBOUX
MBICJICH.

B kypce «AnreOpa m Hadajga MaTEeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaK)XE OCHOBBI
MaTEMaTHYECKOrO0 MOJICITMPOBAHUS, KOTOpBIC IMPHU3BaHBI CHOPMUPOBATH HABBIKKM IOCTPOCHHS
MoJieNiel peanbHBIX CHTYAIlMi, MCCJIECIOBAHUS 3TUX MOJEJICH C MOMOIIBIO ammapara aareOpsl U
MaTEMAaTUYECKOr0 aHAJIM3a U HHTEPIPETALNH TOJYYEHHBIX PE3YIbTATOB. TaKue 3a1aHus BIJIETEHbI
B KaXbIl U3 Pa3esioB MPOrpaMMbl, MOCKOJIBKY BECh MaTE€pUajl Kypca IIMPOKO HUCHOJIb3YETCS IS
peleHus NpUKIaaHbIX 3a1a4. [Ipy pemeHun peaJbHbIX MPAKTUYECKUX 3a/1a4 yYalluecsl pa3BUBAIOT
Ha0IIOAATeNIbHOCTh, yYMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTUI0, 0000IIaTh M KOHKPETU3UPOBATH MPoOIeMy. JlesTenbHOCTh M0 OPMUPOBAHUIO HABBHIKOB
pelIeHns] MPUKJIAJHBIX 3a7a4 OpPTaHU3yeTCs B MPOIECCe M3YYEHHUS BCEX TeM Kypca «Ainredpa u
Hadajla MaTeMaTUIECKOI'0 aHAIH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM niaHe Ha M3ydeHue Kypca aiareOpbl M Hayal MaTEMaTHYECKOr0 aHaJM3a Ha 0a30BOM

ypOBHE OTBOAMTCS 2 yaca B HeAento B 10 knacce u 3 yaca B Henento B 11 kitacce, Bcero 3a iBa roja
oOyuenns — 170 gacos.



COILEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BEIYHCICHUSA

Panmonanbuble uncia. OOBIKHOBEHHBIE M JAECSITUYHBIE JPOOH, MPOLEHTHl, OECKOHEUHbIE
nepuoanyeckue 1podu. ApudmMernueckue onepaluy ¢ palioHaIbHBIMU YUCIaMH, TPe00pa3oBaHus
YUCIOBBIX BbIpakeHHH. [IpuMeHeHne npoGeil n MPOIEHTOB A pelleHHs NMPUKIATHBIX 3a/1ad U3
pa3JIMYHBIX OTPACIIEH 3HAHUI U PeaTbHOMN )KU3HHU.

JleiicTBuTenbHBIe uncia. PanuoHanpHble W HMppalMOHANbHBIE yucia. Apudmernyeckue
orepanuy C JeHCTBUTENbHBIMH uucnaMu. [IpuOmmkEéHHbIE BBIYHMCIEHUS, NpaBUia OKPYTJICHHUS,
NPUKUKA U OLICHKA PE3YJIbTaTa BBIYNCICHUII.

Crenenb ¢ uenbiM nokasateneM. CranpapTHas (opMa 3amucu JAeHCTBUTEIBHOIO 4YHCIA.
Hcnonp3oBanue moaxoasieid Gopmbl 3alUcu A€ CTBUTENBHBIX YU CEI AJI PelIeHUs MPAaKTUYECKUX
3a/1a4 ¥ IPEJCTaBIICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypajbHOM cTerneHu. J(elcTBUs ¢ apupMETHUECKUMU KOPHIMU
HAaTypaJbHOU CTEIICHMU.

CHHYC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHus M1 HEpaABEeHCTBA

ToxnecTBa 1 TOX1€CTBEHHBIE TPEOOPa30BaHUS.

[IpeobpazoBaHue TPUTOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHbIE TPUTOHOMETPUUECKHE
bopmybI.

VYpaBHeHuE, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHne HepaBeHCTBAa. MeTo1 NHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPaBHEHHUI U HEPaBEHCTB.

Pemenne nppanroHanbHbIX ypaBHEHUI 1 HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHUIA.

IIpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTEMaTUYECKHMX 3aJad U 3a1ad W3
pa3NIMYHBIX O0sacTell HAYKU U PeabHON KU3HU.

DyHKUMU ¥ TpapUKH

OyHk1uus, crnocoOsl 3aaauust pyHkuuu. I'paduk pynkuuu. BzaumHo oOpaTHble QyHKIMY.

OObnacTb ompeznesneHUss U MHOXKECTBO 3HaueHUH QyHkuuu. Hymm dynkuun. I[IpomexyTku
3HAKOIIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMH.

CrenenHass (pyHKIMSI ¢ HaTypaJbHBIM W II€NbIM TOKa3zaTeneM. EE cBoiictBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHs N-0il CTENeH!.

Tpuronomerpuueckast OKpy>KHOCTb, OTIPE/I€JIEHNE TPUTOHOM ETPUY €CKUX (PYHKLINIH YHCIOBOrO

apryMeHTa.

Hauvaja MaTeMaTH4YeCcKOro aHajan3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUSA OCJIEIOBATEILHOCTEN. MonoToHHBIE
MOCJICA0BATEIILHOCTH.

Apudpmernueckas u reoMeTpudeckas nmporpeccun. beckoneuHo yObIBaroIas reoMeTpuieckas
nporpeccus. Cymma OecKOHEYHO yOBIBarOIIEH reoMeTpuueckoil mporpeccun. @opmyna CIOXKHBIX
IIPOLEHTOB. M cnionb30BaHue IPOrpeccuy I PEIICHUs peajbHbIX 3a/1a4 IIPUKIIAIHOrO Xapakrepa.

MHoKecTBa M JIOTHKA

MHoxecTBO, onepanuu Haja MHOXecTBaMu. Jlnarpammel Oiinepa—BenHa. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjs OINMCAHMS pPEANbHBIX IPOLECCOB U SBJICHUM, INpU



pEILIeHUH 33/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB.
Omnpenenenue, TeopeMa, CIEACTBHE, J0Ka3aTEIbCTBO.

11 KJIACC

Yuciaa v BIYHCTCHUSA

Hatypanbpuble u nensie yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCE.

Crenensp ¢ paMoHaJIbHBIM MoKa3zaTesaeM. CBOMCTBA CTENEHU.

Jlorapuwm uncna. JleciTHUHbIE U HATypaIbHbIE JIOTapHU(PMBIL.

YpaBHeHMs 1 HEPABEHCTBA

[IpeobpazoBanue BeIpaKeHUH, COAEPKALIUX JTOrapu(pMBbI.

[IpeobpazoBanue BeIpaKeHUN, COEPKALIUX CTETIEHU C PallMOHAIBHBIM ITOKa3aTeJIeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHMs U HEPABEHCTBA.

Jlorapupmudeckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrembl JMHEHHBIX YypaBHEHMH. PellleHue NpuUKIagHBIX 3aad C IOMOIIbIO CHCTEMBI
JMHEHHBIX ypaBHEHUM.

CucreMsl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHUN, CHCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7a4 U 3a/1a4
U3 Pa3IMYHBIX 00J1acTell HAYKU U peajbHOU )KU3HHU.

DOyHknuu 1 rpapukn

Oynkuus. [Tepuonnueckne pynkuuu. IlpomexxyTku MOHOTOHHOCTH QYHKIUMU. MakcUMyMbl U
MUHUMYMBI pyHKIIMU. Hanbosbiiee 1 HauMeHbIee 3HaueHue (yHKIIMHA HAa TIPOMEXYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U IPaQUKH.

[Toxa3zaTenbHas u norapupmudeckas GyHKINH, UX CBONCTBA U IPaUKH.

Hcnonb3zoBanue rpagukoB GYHKIMH 715 pelIeHus] ypaBHEHUN U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GyHKINIH 1J1s1 HCCIIEIOBAHUS ITPOLIECCOB U 3aBUCUMOCTEH, KOTOpPBIE
BO3HUKAIOT IIPU PELICHNH 3a]a4 U3 JPYTUX Y4EOHBIX IPEIMETOB U peasIbHOM JKU3HH.

Havyana MaTeMaTH4eCKOI0 aHAJIN3a

HenpepsiBHble QyHKIIMM. MeTOa MHTEPBAJIOB AJI PEIIEHUS HEPABEHCTB.

[IponzBoanas pyHkuuu. ['eomeTpuueckuii 1 Gpu3nUecKuil CMbICI IPOU3BOIHOM.

[IponsBoanble 3neMeHTapHbIX (yHKUUNA. DOopMyibl HaXOXKAEHHUS IPOU3BOJHON CYMMBI,
IPOU3BEIEHUS U YACTHOI'O (PyHKIUIA.

[IpumeHeHne MPOU3BOAHON K MCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxaenue HanOobLIero 1 HAMMEHBIIIETO 3HaU€HUs (YHKIIMM Ha OTPE3KE.

[IpumeHnenne npon3BOAHON I HAX0XKICHUS HAMITYy4YIIEero peuIeHus B IPUKIAIHBIX 3a7a4ax,
JUIs OTIPEAEIIEHUS] CKOPOCTH IpolLecca, 3alaHHOTr0 GOopMYJION UK rpapuKoM.

[lepBoobpa3znas. Tabmuia nepBoodOpas3HbIX.

WHTerpai, ero reoMeTpu4eckuii M (U3HUECKUil CMBICI. BrIuucieHre naTerpaia no gopmye
Herorona—JleliGauna.



IIJTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOr0 mpeamera «MaTeMaTukay J0JDKHO 00ecIieduBaTh JOCTHIKEHUE HA YPOBHE
cpenHero o0Iero oOpa3oBaHUS CIEAYIONIMX JHUYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yibTaThl OCBOEHHS MpPOrpaMMbl ydeOHOro mnpeamera «MaTemMaTuka»
XapaKTepHU3yITCs:

I'paxxtanckoe BoclIUTaHUE:

COPMUPOBAHHOCTHIO  TPaXJaHCKOM IMO3ULIMK  OOyYaromlerocss Kak aKTHUBHOTO H
OTBETCTBEHHOI'0 4JE€HAa POCCHHCKOro OOIIecTBa, MPENCTaBIEHHEM O MaTeMaTHUECKHX OCHOBaX
(YHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SABJIEHUIH, IPOLENYp I'PakJaHCKOr0 001ecTBa (BbIOOpHI,
OIIPOCHI U TIp.), YMEHUEM B3aUMOJIEHCTBOBATh C COL[MAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX
(YHKLMSAMU U HA3HAYCHHUEM.

[TaTpuoTHyeckoe BoCIIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUICKOM I'pa)k1aHCKOH HMIECHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY U
HACTOSLLIEMY POCCUICKOM MaTeMaTHKHU, IIEHHOCTHBIM OTHOLIEHHEM K JOCTHIKEHUSIM POCCUICKUX
MAaTE€MaTUKOB U POCCHUNCKOM MAaTeMAaTHMYECKOW HIKOJBI, K MCIOJIb30BAHUIO JTUX JOCTH)KCHHU B
JPYTUX HayKax, TEXHOJOTHX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT' O BOCITUTAHUSI:

OCO3HAaHUEM  JYXOBHBIX IIEHHOCTEH  POCCHUICKOro Hapoaa; CHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEIEHHUS, CBSA3aHHOTO C MPAKTUYECKUM HPHUMEHEHHEM
JOCTM)KEHUM HayKM U JeATeIbHOCThIO Y4YEHOIr0; OCO3HAHHMEM JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOWYHBOTO OYIYIIETO.

DcTeTHUecKOoe BOCIUTaHHE:

ICTETUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUAsl ICTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHUMN, PACCYXJIEHUH; BOCHPHUMMUYMBOCTBIO K MaTEMaTHYECKUM acHeKTaM
pa3IMYHBIX BUAOB UCKYCCTBA.

®usnueckoe BOCIUTAHUE!

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTEMaTHUECKHUE 3HAaHUS B MHTEPECAX 340POBOT0 U
Oe3omacHOro oopasa >KU3HH, OTBETCTBEHHOI'0 OTHOLIEHHSI K CBOEMY 370pPOBBIO (3J0pOBOE UTAHMUE,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, PEryJIipHas (pU3nyYecKas aKTUBHOCTD); PU3NUECKOTO
COBEPIIEHCTBOBAHUS, IPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOM 1€ATEIbHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K pa3IndHbIM cepam
npo¢ecCHOHAIbHON JIeSTENbHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOW M €€ MPUIIOKEHHUSIMH, YMEHUEM
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayliel npodeccuu u peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMAaTHYECKOMY 00pa30BaHUIO U CAMOOOPA30BaHHIO HA
IPOTSDKEHUN BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELIEH MU MPAKTUYECKUX 3a1ay
MaTEMaTUYECKOM HallpaBIEHHOCTH.

DKOJIIOrMYecKoe BOCIIUTaHHE!

cpOpMHUPOBAHHOCTHIO HKOJOTHYECKOM KYJIbTYpbl, INOHMMAaHHUEM BIIMSHUSA COLMAIBHO-
HPKOHOMHYECKMX IPOLIECCOB HA COCTOSIHME NPUPOJHOW M COLMAIBHOM Cpeabl, OCO3HAHHMEM
17100aJIpHOIO XapaKTepa dKOJOrMYECKUX MPoOJIeM; OpueHTalMel Ha TPUMEHEHNE MaTEMaTHUECKUX



3HAHUI AJIs peleHus 3a1a4d B 00JIaCTH OKpY’Karollel cpelibl, MJIaHUPOBAHUS MTOCTYIIKOB M OLIEHKU
MX BO3MOKHBIX ITOCIIEACTBUH I OKPYKAOLIEH Cpebl.

[{eHHOCTH HAYYHOr O IO3HAHUS:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPaKTUKH, IOHUMAaHUEM MaTeMaTU4YECKON HAyKH KaK cephl 4eloBedecKon
JIeSITeIbHOCTH, ITAIOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIs pa3BUTHUS LIMBUIIM3ALMN; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTEMaTU4YECKOM KYJIbTYpOHM KaK CpEIACTBOM IIO3HAHMS MHpPa; T'OTOBHOCTBIO
OCYILECTBJIATh IPOEKTHYIO M HUCCIIE0BATENBCKYIO AEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbHI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpenmera «MaTeMaTHKa»
XapaKTepHU3ylTCs OBIIQJICHUEM  YHHUBEPCaJbHBIMU nosnasamenbHbIMU oelicmeusmu,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecyIAMUSHbIMU
oelcmeusmu.

1) Vhusepcanvnvle noznasamenvhvle Oeiicmeus, obecneuusarom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (oceoenue Memooo8 NOZHAHUSA OKPYHCAIOWe20 Mupd;
npumMeHenue 102U4ecKUx, UCCIe008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayue) .

bazoBble moruueckue nercTBUs:
® BBIIBISITH M XapaKTEPH30BATh CYLIECTBEHHBIC INMPH3HAKH MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATHI, OTHOWICHHHA MEXAYy MOHATHAMHU; (OPMYIHPOBATH ONpPEACIICHHS TOHSTHIA,
yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KIacCH(PUKAIMU, OCHOBAHHS JJIsI 000OIICHHS U
CpaBHEHUs, KPUTEPUH MMPOBOUMOTO aHAJIH3a;
® BOCIPUHHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKICHUS: YTBEpAHTEIbHBIC U
OTpHIIATEeNbHBIC, ANHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBIBISTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOpEYHs B (pakTax,
JAHHBIX, HAOJIOJACHUSAX W YTBEPXKACHUAX; IMpe[JlaraTb KPUTEPUU I BBISABICHHUS
3aKOHOMEPHOCTEN U NIPOTUBOPEUUI;
e Je7aTh BBIBOJBI C HMCIOJBb30BAHUEM 3aKOHOB JIOTHKH, NEIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUCHU, YMO3aKJIFOUEHHH 10 aHAJIOTUH;

® MPOBOAHUTH CAMOCTOSITENBHO JO0Ka3aTeNbCTBA MATEMAaTUUECKUX YTBEPXKACHUH (MIpsiMble U
OT MPOTHUBHOTO), BBEICTPAUBATh APTYMEHTAIUIO, TIPUBOAUTE IIPUMEPHI U KOHTPIPUMEPBL;
000CHOBBIBaTh COOCTBEHHBIE CYX/ICHUS U BBHIBOJIBI;

e BBIOMpATH CIOCOO pelIeHUs yueOHOH 3a1auk (CpaBHUBATh HECKOJIbKO BAPUAHTOB PEILIECHMUS,

BbIOMpaTh HanboJIee MOAXOIAIIMI C yIETOM CaMOCTOATEIbHO BBIICJICHHBIX KPUTEPUEB).
bazoBble uccnenoBaTenbCKue €W CTBUS:
® CIOJIL30BATh BOIMPOCHI KAK MCCIEI0BATENhCKUII HHCTPYMEHT MO3HAHMUS; ()OPMYINPOBAThH
BOMPOCHI, PUKCUPYIONIME TPOTUBOPEUHNE, MPOOIEMY, YCTAHABIMBATh HCKOMOE U JIaHHOE,
(hopMUpPOBaTH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

® TMPOBOAWTH CAMOCTOATEIbHO CIJIAHMPOBAHHBIA OKCIEPUMEHT, HWCCIEIOBaHHE TI0
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKoro oObeKTa, sBIEHHs, Ipolecca,
BBISIBIICHHIO 3aBHCUMOCTEH MEXTy 00BEKTaMH, SIBICHUSMH, TTPOIIECCAMH;

®  CaMOCTOSITENFHO (OPMYIMPOBATH 00OOIICHUST M BBIBOABI 11O Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJFO/ICHHSI, WCCIICIOBAaHUS, OIICHWBATH JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTATOB,
BBLIBOJIOB M 0000IIEHHI;



® IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE MIPOLECCA, a TAKKE BBIABUIATH MPEIIIOI0KEHUS O
€ro pa3BUTUU B HOBBIX YCJIOBHUSX.

PaGoTa ¢ undopmarnmeii:

® BBIBIATH AePUUUTH HH(YOpPMaALIMHU, JTaHHBIX, HEOOXOAUMBIX JIJI1 OTBETa Ha BOIIPOC U JUIS
peleHus 3a1a4u;

e BpIOMpaTh HHGOPMAIMIO M3 HCTOYHHMKOB DPA3JIMYHBIX TUIIOB, aHAJIW3UPOBATh,
CHCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh HMH(OPMAIMIO pa3IMYHBIX BHIOB U (hopMm
IIPEACTABIICHNUS;

® CTPYKTypupoBaThb HMH(OpMAIMIO, TMpeacTaBisATh e B  pa3auyHbIX  (opmax,
WJLTIOCTPUPOBATh IpaUuECcKu;

e OIEHMBATh HAA&KHOCTH HH(OpPMALMM TIO CaMOCTOSITENBHO CHOPMYIMPOBAaHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKaAmMUGHbBlE Oelicmeus, 00ecneuusaom c@opMupo8aHHoCb

COYUATIbHBIX HABLIKO 00YUAIOWUXCA.

OOuieHue:

® BOCHPUHHUMATH U (HOPMYIMPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSMM U LEIIMU
00111eHNUS; ICHO, TOYHO, IPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U TUCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEUICHMs 3a/Jayd, KOMMEHTHUPOBATH MOJIY4YEHHBIH
pe3yJibTarT;

e B Xoje O0CYXJEHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOH TeMbl, MPOOJIEMBI,
pelaeMoi 3a7auy, BbICKa3bIBaTh MJIEU, HALIEJIEHHbIE HA MOUCK PEILEHUs; COMOCTaBIATh
CBOU CY)KJIEHUS C CYXJCHUSIMHU JAPYTUX y4YaCTHUKOB JUajora, OOHapyKUBaTh pa3juuue U
CXOJCTBO IO3UIMH; B KOPpPEKTHOH QopMe (GOpMyIMpoBaTh pa3HOTIACUS, CBOHU
BO3PaXKECHUS;

® IIPEACTaBIATh PE3YyJbTAThl PELIECHUs 3aJadyd, SKCIEPUMEHTA, HUCCIIEIOBaHUSA, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpPaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a/jay MIpe3eHTalUH U
0COOEHHOCTEN ayTUTOPHUH.

CoTpyAHUYECTBO:

e T[IOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M MHIWBUIYyaTbHOU pabOThl MpH
peleHny y4eOHBIX 3a7ay; NPUHUMATh LieJdb COBMECTHOH AESITEIbHOCTH, IUIAHUPOBATH
OpraHu3ali0 COBMECTHOM paboThl, pachnpeneisaTb BHIbl paboOT, J10roBapuBaThCS,
00CyXAaTh MIPOLIECC U Pe3yIbTaT padoThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00CykJIeHHs, OOMEH MHEHUH, «MO3IrOBbIE
LITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh PaOOThl M1 KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYyTUMU 4JIEHAaMU KOMAaH/JIbl; OI[€HUBAaTh KA4ECTBO CBOErO BKJaja B OOLIMI MPOAYKT IO
KpUTEPUsM, CHOPMYJIMPOBAHHBIM YHaCTHUKAMU B3aUMOJECHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeticmeus, obecneuusarom Gopmuposanue cMbicI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.

Camoopranuzanusi:

COCTaBIIATh IUIAH, AJNTOPUTM pEIIEHHs 3a/Jadyd, BbIOMPATh CIOCOO pelieHus ¢ y4EéToM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTb U KOPPEKTHPOBATH
BapHAHTHI PEHICHU C YIETOM HOBOW MH(OpMAITIH.

CaMOKOHTpOJIb:

e BJAJETh HAaBBIKAMM ITO3HABATEILHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHM

U MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTATOB; BIAAETh CIIOCO0AMH CaMOIPOBEPKH,



CaMOKOHTPOJISI ITPOIlecca M pe3yJibTaTa PEIICHUS] MaTeMaTHUECKOW 3a1auu;

® [PEIBUICTh TPYIHOCTH, KOTOPBIC MOTYT BO3HHKHYTH IIPH PCIICHUHU 3aJadd, BHOCHTH
KOPPEKTUBEI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX
OomHOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBATH COOTBETCTBHUE PE3YJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH IPHYUHBI JJOCTHKCHHUS
WIA HENOCTI)KCHHSI PEe3yNbTATOB JEATeIbHOCTH, HAXOIUTh OIIMOKY, aBaTh OIICHKY
npUOOPETEHHOMY OMBITY .

MHNPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kKypca «Anredpa W Hayala MaTeMaTHYECKOro aHAM3a» Ha YPOBHE
cpenHero o0mero o0pa3oBaHHs JOJKHO OOECIEUMBATH JOCTHIKEHHE CIEAYIONUMX MPEIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB!

10 KJIACC

YucJia 1 BbIYUCIEHHUSA

OnepupoBaTh MOHATUAMHU: PALlMOHAIBHOE U JCHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs U
JeCATHYHAs 1pO0b, TPOLICHTHI.

BeinonuaTs apudMeTnueckrue onepanuy ¢ paluoHalbHBIMH U 1€H CTBUTEIbHBIMU YUCIIAMH.

BeinonHATh npubamKEHHbIE BEIYUCIIEHHS, UCIIOJIB3YsI TIPaBUIIA OKPYTIICHUS, 1eaTh IPUKUAKY
U OLICHKY Pe3yJIbTaTa BEIYUCIICHUH.

OmnepupoBaTh HNOHATHSAMU: CTENEHb C IEJBIM IOKa3aTeleM; CTaHxapTHas (opma 3amucu
JeWCTBUTENHLHOT O YHCIIa, KOPEHb HATYPAJIbHOM CTENEHH; UCTIONb30BaTh MOAXOIAIIYIO (hopMy 3amHcu
JeWCTBUTENBHBIX YHCEN I PELICHUS IPAaKTUYECKUX 3a]a4 U NPeJICTaBJICHUS JTaHHbIX.

OmnepupoBath MOHATUSAMH: CHHYC, KOCHHYC M TaHT€HC IPOU3BOJILHOTO YIJIa; UCIOJIb30BaTh
3aInCh MPOU3BOJIHOTO yTJIa Yepe3 OOpaTHBIE TPUT OHOMETPHYECKUE PYHKIIHH.

YpaBHeHHs U HEpaBeHCTBA

OnepupoBath MOHATUSMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; I[€NOE, palloHaIbHOE,
uppalroHajJbHOE ypaBHEHHE, HEPaBEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHUE;

BbimonHaTe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKUX  BbIpa)KEHHH U pemaTh
TPUTOHOMETPUYECKUE YPAaBHEHUS.

BeinonHaTe npeoOpa3oBaHUs IENBbIX, PAUOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHbIE TUIIBI 11X, PALIMOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

ITpuMeHATh ypaBHEHMs M HEpaBEHCTBA JJI PELICHHMs MaTEeMAaTHYEeCKUX 3aJad M 3a4ad u3
pa3IUYHBIX 00JaCTel HAYKU U peabHOM JKU3HU.

MopenupoBaTth peajibHbIe CUTYAIlUH Ha S3bIKE aJIreOpbl, COCTaBIISTh BBIPA)XKEHUS, YPAaBHEHMS,
HEpaBEHCTBA 110 YCIOBUIO 33/1a4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEJIM C UCIIONIBb30BAaHUEM amIapaTa
anreopol.

@OyHKkuuU ¥ rpadpuxku

OnepupoBarh MOHATHUAMH: (QYHKIHS, CIOCOOBI 3aAaHus QYHKIMH, 00JACTh OMpEICIICHUs U
MHOYKECTBO 3HauU€HUI QyHKINU, TpaduK QyHKINH, B3aUMHO 00paTHbIE QyHKIUU.

OmnepupoBaTh NOHSATHIMH: YETHOCT M HEYETHOCTh (DYHKIWU, HYJIH (QYHKIIHHU, TPOMEKYTKH
3HAaKOMOCTOSHCTBA.

Hcnonb3oBaTe rpaduky GyHKIUN A pelIeHUs] ypaBHEHHI.



Crtpouth M uyuTaTh TrpaUKH JUHEHHON (QYHKIUH, KBAaJApaTHUYHOW (QYHKLIMHU, CTEIEHHON
(GYHKLIMHU C 11eJIbIM [10Ka3aTelIeM.

Ucnonb3oBate rpaduku (QyHKIUE A7 MCCIeAOBaHUS MPOLECCOB U 3aBUCUMOCTEH MpH
pelIeHNH 3aJad U3 JAPYrMX Y4eOHBIX IMPEIMETOB M peajbHOW JKU3HM; BbIpaxaTb (opMmyliaMu
3aBUCUMOCTH MEXKY BEIMYHHAMM.

Havyajia MaTeMaTH4eCKOI0 aHAINU3a

OnepupoBarh MOHATHUSIMU: TIOCJIEI0OBATEILHOCTh, apupMeTHdeckass U TeoMeTpuuecKas
IPOrPECCHH.

OnepupoBath MOHATHAMHU: O0€CKOHEUHO YOBIBaroliasi reoMeTpHuecKas Mporpeccus, cyMmMma
0OeCKOHEYHO yObIBaIOIEeH reOMETPUYECKOM MPOrpecCru.

3a/aBaTh MOCIEI0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEN0BATEILHOCTEN U IIPOrPECCUM IS PELICHUS PEalbHBIX 3a1a4
IIPUKIIAZJHOTO XapaKTepa.

MHoKecTBa H JIOTHKA

OnepupoBaTh NOHIATUSIMU: MHOXECTBO, ONl€pallMK HaJl MHO)KECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ui ONUCaHUsl PeajbHBIX MPOLIECCOB U
SBJICHUM, IIPYU PELICHUU 3a7a4 U3 ApYruX yuyeOHbIX IPEIMETOB.

OnepupoBaTh MOHATUAMMU: ONPEACICHHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa v BEIYHCICHUSA

OnepupoBaTh MOHATUSAMHU: HATYPAIBHOE, 11€JI0€ YHMCIIO; MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
LENIBIX YHACEN, PA3JIOKEHUE YK CIIA HA IPOCTHIE MHOKUTENH JUUI pEUICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHb C PAllMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHIATUSIMU: JIOTApU(PM YUCIA, AECITUYHBIE U HATypaJbHbIE JOrapu(Mal.

YpaBHeHHs U HEpaBeHCTBA

[IpuMeHATH CBOWMCTBA CTENEHU AJA MPeoOpa30BaHuUs BbIPAXKEHUI; ONIEPUPOBATH MOHATHIMU:
[IOKa3aTeIIbHOE YPAaBHEHNUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THUIIBI IIOKA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BomonHate npeoOpa3oBaHHMs BBIPAKEHUH, COAEpXKAIIMX JIOTapu(MBbl; ONEpUPOBATH
HNOHATUSAMU: JIOTapU(MUUYECKOE ypaBHEHHWE M HEPABEHCTBO; pELIaTh OCHOBHBIE  THUIIbI
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB.

HaxonuTe pemenus nmpocTedmnx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CHCTEMA JMHEHHBIX YpPaBHEHUM M €€ PEIICHHUE; HCIIOIb30BaTh
CUCTEMY JIMHEHUHBIX YPABHEHUMN JUIs PEIICHUS IPAKTUYECKUX 3aa4.

Haxonute pemenus NpoCTEHIIMX CHCTEM M COBOKYIHOCTEM PallMOHAIBHBIX YPAaBHEHHU M
HEPaBEHCTB.

MopenupoBath peajibHbIE CUTYAI[UH Ha S3bIKE aJreOpbl, COCTABIATh BHIPAXKECHUS, YPABHEHUS,
HEpAaBEHCTBA M CHCTEMBbI 110 YCIOBMIO 3a/Jayd, MHCCIENOBaTh IIOCTPOCHHBIE MOJAEIH C
UCIOJIb30BaHUEM alllapara ajareopsl.

@®yHkuuu ¥ rpadpuxku

OmnepupoBath MOHATHAMMU: NIEpUOANYECKasd QYHKIHS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH,
TOYKHM dKCTpeMyMa (YHKIMH, HauOosblllee ¥ HaUMEHbIlee 3HAUeHUS (PYHKIUU Ha IPOMEKYTKE,
UCTIOJIb30BATh UX IS HCCIIeNOBaHMs (DYHKIIMH, 3aJaHHOHN rpaduKom.

Onepuposatb ITOHSATUSIMH: rpaguku ITOKa3aTEeJIbHOM, JorapupMHUUIEcKoi u



TPUTOHOMETPUYECKUX (YHKIMI; n300parkaTh NX HA KOOPJUHATHON INIOCKOCTH M MCIIOJIb30BaTh 115
pELIECHNs] YPAaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH I'paKH JIUMHEHHBIX YpaBHEHHUI U HCIOJIb30BATh
UX JJI PEIIEHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHUM.

Hcnonb3oBaTh rpaduku GyHKIMHA 11 KCCIeI0BaHUS MPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX
y4€OHBIX JUCIUIINH.

Havyana maremMaTn4yeckoro aHajiausa

OmnepupoBaTh MOHSTUSIMU: HENpepblBHAs (YHKINSA; MPoU3BOAHAA (YHKIMHU; UCIIOIb30BATh
reoMeTpuyecKuil 1 pU3NUEeCKUil CMBICI TPOU3BOAHON JJIs PEIICHUS 3a/ay.

HaxonuTh mnpou3BOAHBIE D3JIEMEHTApHBIX (YHKIUH, BBIYMCIATH TMPOU3BOAHBIE CYMMBI,
MPOU3BEICHHS], YACTHOTO (PYHKITHH.

Hcnonp3oBaTh MPOU3BOAHYIO I HCCaeN0BaHUS (YHKIIMH HA MOHOTOHHOCTb M DKCTPEMYMBI,
IPUMEHATh PE3yJIbTaThl UCCIEOBAHUS K ITOCTPOCHUIO I'paHKOB.

Hcnonp3oBaTh NPOU3BOIHYIO U1 HAXOXKICHHSI HAWIIYUILIEro pelieHusl B IPUKIAHbIX, B TOM
YHUCIIE COUUAIbHO-3KOHOMUY €CKHX, 3a/1a4ax.

OnepupoBaTh NOHATUSIMMU: IEPBOOOpa3Hasi W MHTETpasl; NOHUMATh T'€OMETPUUYECKUN U
(bU3nYeCcKil CMBICII HHTETpaa.

Haxonuts mepBooOpa3Hble 3J€MEHTapHBIX (DYHKLUMH; BBIYMCIATH HMHTErpai mo ¢opmyse
Herorona—Jleli6Huna.

Pematy mpukiagHbple 3aJadd, B TOM YHCIE COLUAIBHO-I)KOHOMHUYECKOTO U (PU3MUECKOro
XapakTepa, CPeACTBaMU MaTEMaTUYECKOIO aHAJIM3a.

®opmbl yyéTa padoueii NporpaMMbl BOCIIUTaHUs B padoyeil mporpamMmme no ajaredpe.

PaGouas mporpamma Bocnutanuss MAOY «COIIl Ne24y» peanu3yeTcs B TOM 4UCIIE U 4epe3

HCIOJIB30BAHUC BOCIIMTATCIIBHOIO MOTCHIOHAJIa YPOKOB A.]'Il"eﬁpbl H HaAaYa/J1a MaTeMaTH4Y€CKOoro



aHajamu3a. DTa paboTa OCyLIECTBISIETCS B CIeAyIOIMX (hopMax:

[ IToOyxaeHre OOy4aromuxcsi COONI0AaTh Ha YPOKE OOLICIPUHATHIC HOPMBI ITOBEIICHHUS,
mpaBuja OOImIEHWs €O cTapmuMu  (TIeAarori4ecKuMu  pabOTHHKAaMH) ¥ CBEPCTHHUKAMU
(oOyuaromuMucs ), MPUHIHAIB y4eOHOM AUCIHUIUIMHBI U caMoopraHu3anuu. [IpuBieuenne BHUMaHMS
o0yJaronmxcs K [EHHOCTHOMY acCleKTy HM3y4aeMbIX Ha YpOKax MPEIMETOB, SIBIEHUM, COOBITHI
yepe3: JAEMOHCTpPALUI0 OO0yYaroluMcs MPUMEPOB OTBETCTBEHHOI'O, T'Pa)AAHCKOTO MOBEICHUS,
MIPOSIBJICHHSI YEJIOBEKOIIO0US U TOOPOCEPIEYHOCTH — OOpallleHne BHUMAHHS Ha SPKUX JISSTENeH
KYJbTYpbI, CBSI3aHHBIX C M3y4aeMbIMU B JTAHHBI MOMEHT TE€MaMH, Ha TOT BKJaJ, KOTOPHI OHH
BHEC/IM B Pa3BUTHE HAINICH CTPAaHBI M MHUPA, HA JOCTOMHBIC MOAPAKAHHS MPUMEPHI UX KU3HH, Ha
MOTHUBBI WX IOCTYNKOB; — HCIIOJb30BAHME Ha ypoKax HHGOPMAINHU, 3aTPAaruBaroniell Ba)KHBIC

CoraJIbHbIC, HPAaBCTBCHHBIC, 9TUYCCKUEC BOIIPOCHI

(] Mcnonp30BaHME BOCHHUTATENBHBIX BO3MOXKHOCTEH COMAEp)KaHUS ydueOHOro Mpeamera s
dbopMupoBaHUS Yy OOy4YaOMIMXCA POCCHUCKUX TPATUIMOHHBIX TyXOBHO-HPAaBCTBEHHBIX W
COIIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 moJ00p COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTEHHS, TPOOIEMHBIX

CUTYaIMH 111 00CYKICHHS B KJIacce

[0 MuunuupoBaHue o0OCYXJIEHUH, BBICKAa3bIBAaHUH CBOEr0 MHEHHS, BBIPAOOTKH CBOETrO
JUYHOCTHOTO OTHOLIEHUS K M3Y4YaeMbIM JIULIAM, ITPOM3BEACHUAM XYJ0)KECTBEHHOW JINTEpAaTyphl U

HCKYCCTBA.

(] BkirodyeHHe B YPOK MIPOBBIX IPOLIEAYP, KOTOPbIE IIOMOTArOT IMOAAECPKATH MOTHUBALUIO
o0yyaronxcs K MoJy4yeHUI0 3HaHUH, Hala)KUBaHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIECHUH B

KJIaCCC, IOMOIatOT YCTAHOBJICHUIO 2106pO}KCJ'IaTeJ'II)HOI7I aTMOC(l)epBI BO BpEMs ypoOKa.

] [IpumeHeHne Ha ypoKe UHTEPAKTUBHBIX (pOpM pabOThl, CTUMYJIUPYIOLIMX [T03HABATEIbHYIO

MOTHBAIIUIO 06yqa10m1/1xc>1.

(] IlpumeHeHue rpynmnoBoi paboThl UM pabOTHI B Mapax, KOTOPbIE COCOOCTBYIOT Pa3BUTHUIO

HABBIKOB KOMAaH/IHON PabOThI M B3aUMOACHCTBHUIO C IPYTUMHU 00 yHAIOLITIMHU CSI.

[J BbiOOp M HCIOJB30BAaHME HA ypOKaxX METOMOB, METOJWK, TEXHOJIOTHMH, OKa3bIBAOIIUX
BOCIIMTATEILHOE BO3/ICHCTBHE HA TJUYHOCTh B COOTBETCTBUH C BOCIIMTATEILHBIM HJICAJIOM, IIEIbI0 U

3agadaMy BOCIIUTaHHA.

U I/IHI/IHI/II/IPOBaHI/Ie " IMOAACPIKKa HCCHGHOB&TGHLCKOﬁ JCATCIIBHOCTU IIKOJIBHUKOB B (bopMe
BKIIFOUCHHS B YPOK Pa3JIMYHBIX UCCIICAOBATCIIbCKUX BaHaHHﬁ, 4TO 1a€T BO3MOXKHOCTDH O6y‘-IaIOH_II/IMCSI

IpUOOPECTH HABBIKM CaMOCTOSATEIBHOI'O PEIIEHUS TEOPETHUECKOW MpoOJieMbl, TEHEPUPOBAHUS U



O(i)OpMJ'IeHI/IH CcOOCTBEHHBIX TUIIOTE3, YBAXUTCIIbHOI'O OTHOLICHHUA K YY)XXUM HIACAM, HY6J'II/I‘1HOFO

BBICTYIJIEHUS, ApT'YMEHTUPOBAHUS U OTCTAUBAHHUSI CBOEU TOUKHU 3PEHUSL.

(] YcTaHOBJIEHUE YBaXKUTEJIbHBIX, JOBEPUTENBbHBIX, HE(OPMaJIbHBIX OTHOIICHUH MEXAY

YUHUTENIeM U y4eHUKaMH, CO3/IaHUE Ha YPOKaX SMOIMOHATBHO -KOM(MOPTHON CPEIbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos
)
Ne i/ HaunmeHnoBaHue pa3iesioB U TeM POrpaMMbl 3 mux 3 mux AeKTPOHHbIe (HppoBbic)
Bcero | KOHTPOJIBHBIX NPaKTHYECKHUe o0pasoBaTeibHbIe pecypehl
padoThI padoT
1 MHoxkecTBa pallHOHAIBHBIX U JIEMCTBUTEIBHBIX 14 1 bu6moreka [JOK
yrces. PanimoHanbHbIe YpaBHEHHUS U HEPABCHCTBA https://m.edsoo.ru/1568aba3
5 @Oynkuuu 1 rpapuku. CTeneHs ¢ HenbIM 6 bubmuorexa LIOK
HIOKa3areneMm https://m.edsoo.ru/1568aba3
3 ApupMeTHuecKrii KOPEeHb N—O0i CTEIICHH. 18 1 bubmotexa [IOK
WppanroHanbHble ypaBHEHUS U HEPaBEHCTBA https://m.edsoo.ru/1568aba3
®opMyIibl TPUTOHOMETPUHN. T pUTOHOMETPUYECKHE bubmmotexa [IOK
4 24 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 4 bubmmorexa LOK
A POrp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS 5 1 bubmmotexa [IOK
3HaAHHUH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaudecTBo yacoB
No 11/ HaunmeHnoBaHue pa3iesioB H TeM Y3 Hux W3 uux iIeKTPOHHbBIE (U POBbIE)
) NporpamMmal Bcero | KOHTPOJBHBIX | NPAKTHYECKHUX o0pa3oBaTeJbHbIe PeCypPChI
padot padot
1 ;Zﬁl;il;hec pa:HZ)HaHBHLIMri[;)K:??:TeeHGM. . 12 1 BI/I6JII/IOTeKa HOK
K TCJIbHAA HKIIHWA. K TCIJIbHBI
YHER https://m.edsoo.ru/fl1c4afd
YpaBHEHHUS U HEPABEHCTBA
, ﬁorapniMquCKaﬂ byHKIHS. " BuGmorexa [JOK
orapupMHUYECKHE YpaBHEHHS U
P P https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
. TpI/I(Il)“OHOM;TpI/I‘{eCKI/Ie (YHKIIUU U UX . . Bubmiorexa [[OK
a(UKH. K
TPAQHIH. | PHTOHOMETPIHCCKIE https://m.edsoo.ru/fl1c4afd
HEpaBEHCTBA
bu6moreka [JOK
4 IT I i 24 1
POHMSBOAHAS. LIPHMCHCHHIE MPOUSBOAHOU https://m.edsoo.ru/fl11c4afd
5 MHTerba i ero erte 9 bu6moreka [JOK
HTCIrpal u €ro ipuMCcHCHU A
P P https://m.edsoo.ru/fl1c4afd
bu6moreka [JOK
6 C i 12 1
HCTEMBL YpaBHEHHH https://m.edsoo.ru/fl1c4afd
7 HartypansHble u meiable Yucia 6 bubmorexa [OK
P i https://m.edsoo.ru/fl1c4afd
3 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AITUS 18 1 bu6moreka [JOK
3HaHWI https://m.edsoo.ru/fl1c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnvecTBo yacoB
Ne Tema ypoxa W3 Hux W3 Hux Hara DJieKTPpOHHbIEe HU(poBbIE
n/n Bcero KOHTPOJIBHBIX npaKkTHYeckux | M3yYeHusi | oOpazoBareibHbie pecypchl
padort padort

Pa3znen 1. MHOkecTBa PAIIMOHAJBHBIX U AeiCTBUTEIbHBIX Ynce]. PannoHajbHble YypaBHEeHNSI 1 HEPABEHCTBA

MHoxecTB 0, OIICpallv HAQ

but6moreka [JOK

1 MHOKecTBaMu. Jluarpammsl 1
. Jnarp https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PanyonanpHBIE yncia.

5 OOBIKHOBEHHBIE U IECATUYHBIE 1 bub6mmoreka [JOK
JIPOOH, MPOIEHTHI, OESCKOHCUHBIC https://m.edsoo.ru/be888093
MepuoaNYECKUE 1POOoH
ApudmeTHuecKre orneparim ¢

3 palMOHAILHBIMU YHCJIAMH, 1 bubmmoreka [IOK
npeoOpa3oBaHMs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIpAKEHU
[Tpumenenue npobeil v MPOLEHTOB

4 JUISL pelIeHus TPUKJIaAHbIX 3a1a4 U3 1 bubmotexa [JOK
pa3IMYHbBIX OTpACIICi 3HAHUN 1 https://m.edsoo.ru/44dd1046
peanbHON KU3HU
[Tpumenenue npobeil v MPOLEHTOB

5 JUISL pEelIeHus TPUKJIaAHbIX 3a1a4 U3 1 bubmmoreka [{OK

pa3IMYHBIX OTpacieil 3HaHUU U
peaNbHON KU3HU

https://m.edsoo.ru/d99d8c74



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74

. ,}Z)[eﬁCTBHTeJILHHe qyclia. . BuGnorexa LIOK
alMoHAa. e alMOHA. e

HHOHATHHBIC H HPPAtHOHaIbHET https://m.edsoo.ru/2f36a36f
qucia

7 ApudmeTrueckue ornepauu ¢ 1 bu6moteka [IOK
JIENCTBUTEIBHBIMY YHCIIAMU https://m.edso0.ru/a97a12d9

. [TpuOnuxEHHBIC BBIYUCICHUS, . BuGmiorexa LIOK

ABUJIA OK KUAIKA
FIPABHIIA OKPYTICHIA, IPHIHARA 1 https://m.edso0.ru/ch723fbd
OLICHKA Pe3yJIbTaTa BHIYUCICHHUI
ToxxnecTBa M TOKIECTBEHHBIE bub6munorexa IIOK

9 1
mpeodpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHEHUE, KOPEHb YPAaBHEHUS 1 bubmorexa HOK

P » KOPCHE YP https://m.edsoo.ru/11ac68be

11 HepaBenctBo, perenne HepaBeHCcTBA 1 bubmorexa HOK

P s P https://m.edsoo.ru/50bdf26d
12 Mero cOBAO 1 bubmmoreka [IOK
TOJ UHTEPBAJIOB
A P https://m.edsoo.ru/775f5d99
P OHO-

15| pouwionamsmox ypasnennii 1 . buGmorera L1OK
patt P https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTpoasnas padora no reme
"

y Nfﬂomecnsa PanMOHAJIBHBIX H . . BuGmorexa L[OK
ACHCTBUTEILHBIX HHCET. https://m.edso00.ru/1914a389
PanuonajsbHble ypaBHeHHS U
HepaBeHCTB"

Pa3znen 2. ®ynkuun u rpaguku. CteneHb ¢ HeJbIM NOKa3aTejeM



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389

DyHKIMS, CIIOCOOBI 33 IaHHS

15 Py BaaiMio 06haTHEL bubmmoreka [IOK
HKI[UH. UMH THBI
VIR P https://m.edsoo.ru/226eeabf
byHKIMN
I'padux ¢pyukuu. O61acTh
16 ONpENENCHUsI U MHOXECTBO 3HAYECHU I bubmmoreka [IOK
byukuuu. Hymu dyHkimm. https://m.edsoo.ru/763e75ee
IIpoMexyTKH 3HAKOIIOCTOSHCTBA
17 Ui o 1 Hed e bubmorexa [IOK
THBIE U HEUETHBI KIIUH
JHER https://m.edsoo.ru/ff4564ad
C .
o | o
¢ nap p https://m.edsoo.ru/66446d3e
JIEICTBUTENILHOI O YKCIIa
Hcnonb3oBaHre NOAXOASIICH (GOPMBI
19 3amUCU JEUCTBUTEIBHBIX YUCEN IS bu6morexa [IOK
PCIICHHS MPAKTHYCCKUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
MpeJICTaBJICHUS] JAHHBIX
C
20 | 1 aemam motasarenen, B¢ svorcrsa EuGmorexa LIOK
t ' https://m.edsoo.ru/3f25a047
rpadux
Pazgen 3. ApupMeTrnyecKuii KopeHb n—o0ii crenend. MppanuoHajibHble ypaBHEHHS U HEPABEHCTBA
21 ApudmeTnuecknil KOpeHb bubmmoreka LIOK
HATypaJbHOH CTeleHH https://m.edsoo.ru/d82c36d4
ApudmMeTnueckuii KOpeHb bu6motexa [IOK
22 .
HATYpaJIbHOH CTENeHU https://m.edsoo.ru/fe7fc4db
93 CBoiicTBa apu(PMETHIECKOTO KOPHS bubmmorexa [{OK

HATYpAJIIbHON CTEMEHU

https://m.edso0.ru/d0f0b260



https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260

CaoiicTBa apu(pMeTHIecKoro KOpHs

bubmmoreka [IOK

24

HATYpaJIbHOM CTEleH! https://m.edso0.ru/c3389865
95 CBoiicTBa apu(PMETHIECKOTO KOPHS bubmmoreka [JOK

HATypaJbHOM CTEIEeHH https://m.edsoo.ru/444c4b9c
26 JeiicTBust ¢ apuMeTHIeCKUMU bubmotexa [JOK

KOPHSIMH N—OM CTEeTIeHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apupMeTHIeCKUMHU bubmmoreka [JOK

KOPHSIMU N—O# CTEIeHU https://m.edso0.ru/83105a0e
28 HeiicTBus ¢ apupMeTndecKuMu bubmotexa [JOK

KOPHSIMU N—0ii CTEeNIeHH https://m.edsoo.ru/2ablc7bc
29 JeiicTBust ¢ apupMeTHIEeCKUMU bubmmoreka LIOK

KOPHSIMU N—Oii CTENIeHH https://m.edsoo.ru/eacb053c
30 JelicTBus ¢ apupMeTHISCKUMHU bu6motexa [IOK

KOPHSIMU N—O# CTEeNeHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppannoHaabHbIX bu6mmoteka [IOK

YpaBHEHUH U HEPaBEHCTB https://m.edso0.ru/69106ae7
39 Pemenune uppanroHanbHBIX bubmmoreka LIOK

yYpaBHEHUI 1 HEPABEHCTB https://m.edsoo.ru/9362fead
33 Pemenune nppannoHanbHbIX bubmmoreka [JOK

ypaBHEHUH M HEPABEHCTB https://m.edsoo0.ru/78d9b391
34 Pemenune nppannoHanbHbIX bubmmoreka [IOK

ypaBHEHUH M HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenune nppannoHaibHbIX bu6motexa IIOK

yYpaBHCHUI ¥ HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa 1 rpauK KOpHS n-o bubmnoreka [IOK

CTENEeHU https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa 1 rpaduK KOpHS n-or bubmmoreka [IOK



https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3

CTCIICHU

https://m.edso0.ru/5f29b9b5

KonTpoasnas padora no reme

"ApudmMeTnyeckuii KOpeHb N—0il bubmmoreka [IOK
38 1
creneHu. UppannonaabHbie https://m.edsoo.ru/f13af630
YPABHEHHS M HepaBeHCTBA'
Paznen 4. @®opmyasl Tpuronomerpun. Tpuronomerpuyeckue ypapBHeHu
39 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO 1 bubmotexa [JOK
aprymMenra https://m.edsoo.ru/5f605ed0
CuHyc, KOCHHYC ¥ TAaHT'€HC YHCIIOBOT'O bubmmoreka [IOK
40 1
apryMmeHra https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCHHYC U apKTaHT€HC bu6mmotexa IIOK
41 1
YHCIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCHHYC, apKKOCHHYC U apKTaHT€HC bu6motexa IIOK
42 1
YHCIOBOTO aprymMeHTa https://m.edsoo.ru/f1ff9220
“ Tpuronomerpuieckasi OKpyKHOCTb, . BuGmiorexa LIOK
K
Onpe)lenue HHE TPHTOHOMETPHACCIIX https://m.edso0.ru/6df195a0
(YHKLIMI 9K CIOBOr0 apryMeHTa
1| omperenenmerpuronouerpmasesne | 1 buGmorexa LIOK
ped o P P https://m.edso0.ru/6b61c578
(bYHKIMIA YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUE bubmmoreka LIOK
45 1
bopmyIbt https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUUECKUE bu6motexa IIOK
46 1
bopmyIbt https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHUE 1 bubmmoreka [IOK

bopmyIbI

https://m.edsoo.ru/b8a0ff2f
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OCHOBHBIE TPUTOHOMETPUUECKUE

bubmmoreka [IOK

48
bopmyJbI https://m.edsoo0.ru/12d1413c
[IpeobpazoBanue bubmmoreka [JOK
49 .
TPUTOHOMETPUYECKHX BBIPAKECHUI https://m.edsoo.ru/e248c5fc
50 ITpeoOpazoBanue bubmmoreka LIOK
TPUTOHOMETPUYECKUX BBIPAXKCHUN https://m.edsoo.ru/09ba5b3d
51 [Ipeo6pazoBanue bubmmoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 ITpeoOpazoBanue bubmmoreka LIOK
TPUTOHOMETPUYECKHX BBIPAKCHUI https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubmmoreka [IOK
TPUTOHOMETPUYECKHX BBIPAKCHUI https://m.edsoo.ru/8fa598b5
Perienrie TpUroHOMETpUUECKUX bu6motexa [IOK
54 .
ypaBHEHU I https://m.edsoo.ru/6baefel9
55 Pemenue TpUroHoOMeTpUYECKUX bu6mmoteka [IOK
ypaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemenue TpUroHOMETPUYECKHUX bubmmoreka LIOK
ypaBHEHU I https://m.edsoo.ru/65a0f2d0
57 Pemenne TpuronoMeTpuyeckux bubmmoreka [JOK
ypaBHEHU I https://m.edsoo.ru/0d8a770d
58 Pemenue TpUroHOMETPUYECKUX bubmmoreka LIOK
ypaBHCHU I https://m.edsoo.ru/cec28774
Pemenue TpUroHOMeTpUYECKUX bu6motexa IIOK
59 .
ypaBHCHUI https://m.edsoo.ru/e6eec650
0O060611enne o TeMaM "OCHOBHEIE BuGmiorexa [JOK
60 TPUTOHOMETPUYECKUE (OPMYIIBL.

Tpuronomerpudeckue ypaBHeHHs"

https://m.edsoo.ru/aed44ac4c
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KonTtpoubHas pabora no reme
"®opMyJIbI TPUTOHOMETPHH.

61 T 1 1 bubmmoreka [IOK
PHTOHOMETpHAECITHE . https://m.edsoo.ru/b46a8228
ypaBHenus''/Bcepoccuiickasi
npoBepoYHasi padora
o II;ITOFOBaHUKOHTpo.]IbHaﬂ padora / ) . BuGmotexa 1IOK
CCPOCCHACI poBepoTHast https://m.edsoo.ru/188bbf6c
padora
Paszgen 5. IlociienoBaTe bHOCTH W POTPECCUN
ApudmeTrueckas U TeoMeTpruyecKas
nporpeccun. Mcnonb3oBanue bu6motexa [IOK
63 1
IIPOTPECCHH TSI PEIICHHUS PealbHbIX https://m.edso0.ru/d36669f8
3a/1ay IPUKIIaTHOTO XapaKTepa
beckoneuno yObIBaromas
64 reoMeTpudeckas nporpeccusd. Cymma 1 bu6mmotexa [IOK
0ECKOHEYHO YOBIBArOIICH https://m.edsoo.ru/1cbf72bl
reOMETPUYECKON ITPOrPECCUU
65 Do A oo OLEHTO 1 bubmmoreka [JOK
MYJIa CIIOKHBIX IT HTOB
Py pott https://m.edsoo.ru/538fc437
66 dopmyiia CI0KHBIX MPOIEHTOB 1 Bubmmorexa LIOK
pMy pot https://m.edsoo.ru/c2627eca
Pasnea 6. IloBTOpenue, 00001eHne, cucTeMaTH3alUs 3HAHUI
O0600111eH1E, CHCTEMATH3ALMS 3HAHUI
67 3a Kypc ayreOpbl 1 Havas

mareMaThueckoro anaimmsa 10 kmacca



https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
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O00011eHE, CHCTEMATH3AIIAS 3HAHUH

bubmmoreka [IOK

68 0 1
33 KYPC a/lrcOpbl i Hatast https://m.edsoo0.ru/49f1b827
maremMatruuyeckoro againmsa 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/49f1b827

11 KJIACC

KoaunuecTBo uacoB

Ne Tema ypoka W3 Hux W3 Hux Jlara JIeKTPOHHBbIE HU(POBbIE
n/n Bcero KOHTPOJILHBIX | TNpaKTHYecKux | H3YUeHHsi | 00pa3oBaTe/IbHbIE PeCypChI
padoTr padot
Pa3znen 1. Ctenens ¢ pannoHaibHbIM MoKa3aresieM. [lokazarensnas pynkuus. [lokazarejibHble YypaBHeHNsI 1 HEPABEHCTBA
1 CrerneHb ¢ palmoHaIbHBIM 1 bubmuorexa [JOK
HIOKa3aTeIeM https://m.edso0.ru/a52939b3
2 CBoiicTBa cTeneHn 1 Bubmorexa LIOK
https://m.edsoo.ru/ff601408
3 [TpeoOpazoBaHue BeIpaKeHUH, 1 bubmuotexa LIOK
COIepIKAIMX PAl[HOHABHBIC CTEEHH https://m.edso0.ru/3d87e248
4 [TpeoOpazoBaHue BBIpAKCHUN, 1 bubmorexa [{OK
coJiep KaIliX PallMOHAIILHBIC CTCIICHU https://m.edso0.ru/343c6b64
5 [TpeoOpazoBaHue BeIpaKeHUH, 1 bu6mmotexa [IOK
COZICpIKAIMX PAIMOHAILHBIC CTEIEHU https://m.edso0.ru/4064d354
5 [TokazaTenbHbIE YpABHEHHUS U 1 bubmotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 IToka3arenbHbIEC ypaBHEHUS U 1 bubmorexa L{OK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
8 [TokazaTenbHbIE YpaBHEHHUS U 1 bubmoteka [JOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [TokazarenbHble YpAaBHEHUS U 1 bubmorexa [JOK
HEePaBEeHCTBA https://m.edsoo.ru/cebf10c6
10 IToka3zarenbHbIe ypaBHEHUS U 1 bu6mmoreka LIOK
HEpaBEHCTBA https://m.edso0.ru/536de727



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
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1 [TokasarenbHas GyHKIUs, €€ CBOICTBA bubmoteka IJOK
U rpaduk https://m.eds00.ru/85bc8132
KounTtpoabHasi paGoTa no teme
2| noxasareneo Howasarenman Buomorexa LIOK
ymicuus. TokasatebHbe https://m.edsoo.ru/58e8e2{2
YPABHEHHUs H HepaBeHCTBa"
Paznen 2. Jlorapupmuveckass pynkuusa. JlorapupMnyeckne ypaBHeHUS M1 HEPABEHCTBA
bubmorexa [IOK
13 Jlorapigm wicra https://m.edsﬁ).ru/3e3230d4
14 [ecaruunble 1 HaTypajJbHbIE bubmorexa [JOK
Jorapupmbl https://m.edsoo.ru/lea72162
15 [Ipeobpa3oBaHre BEIPAKCHHUIA, bubmoteka IJOK
coJiep KaIInX Jorapugmbl https://m.edsoo.ru/da48154c¢
16 [TpeoOpazoBaHue BBIpAKCHUN, bubmorexa [{OK
COZIepIKAIIHX JOTaprdMbI https://m.edsoo.ru/4beffO3b
17 [TpeoOpazoBanue BeIpaKeHUH, bubmmotexa [IOK
coJiep KaIrX Jorapumbl https://m.edsoo.ru/fe189f2d
18 [TpeoOpazoBaHue BeIpaKEHUH, bubmorexa L{OK
COIepIKAIIUX JIOTapU(MBI https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuyeckue ypaBHEHUS U bubmoteka [JOK
HEpaBEHCTBA https://m.edso0.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bubmorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuuecknue ypaBHEHUS U bubmotexa [JOK
HEePaBEHCTBA https://m.edsoo.ru/9e3f4bc9
22 JlorapudmMuueckue ypaBHEeHUS U bubmorexa LIOK



https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9

HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapudmuueckas pyHkuus, eé 1 bubmuotexa LIOK

cBoiicTBa U rpaduk https://m.edsoo.ru/d68bbedd
24 Jlorapudmuyeckas pyHKIus, €€ 1 bubmorexa [{OK

CBOMCTBaA U TpaduK https://m.eds00.ru/9d102051

Paznen 3. Tpuronomerpunueckue pyHKuum u ux rpaguxu. Tpuronomerpnyeckne HepaBeHCTBA

25 Tpuronomerpuueckue QyHKLUNU, UX 1 bubmorexa L{OK

CBOMCTBA U TpauKH https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIMH, KX 1 bubmoteka [JOK

CBOMCTBA U rpaduKu https://m.edsoo.ru/d2e4601b
97 TpI/IvFOHOMeTpI/I‘{eCKI/IG GyHKIMH, UX 1 bubmuotexa LIOK

cBoOiicTBa U rpaduku https://m.edsoo.ru/ba9da96d
98 Tpuronomerpudeckune QyHKINU, UX 1 bubmorexa [{OK

cBO¥icTBa U TpaduKn https://m.edsoo.ru/24ab3c53
29 IIprumepsl TPUTOHOMETPUUECKUX 1 bubmorexa LIOK

HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 [Iprmeps! TPUTOHOMETPUUYECKUX 1 bu6mmotexa [IOK

HEPaBEHCTB https://m.eds00.ru/0c837397
31 IIpumepsl TPUTOHOMETPHUUECKUX 1 bubmorexa L{OK

HEPaBCHCTB https://m.edsoo.ru/e6e1901f
32 [Tpumepb! TPUTOHOMETPUUECKUX 1 bubmoteka [JOK

HEPaBEHCTB https://m.edso0.ru/0f903c75

KonTpoasnas padora no reme

"
22| Sovappmacone ypomnenmn | 1 EuGmorera 10K

HepaBeHcTBAa. Tpuronomerpuyeckue

byHkuMu 1 ux

https://m.eds00.ru/10130727



https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
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rpaguxku. Tpuronomerpuyeckue
HepaBeHCTBA'

Pa3nea 4. Ilpo

u3BoAHasA. [IpuMeHeHne NPOU3BOAHOM

34 0 (yHK bu6moreka [JOK
CHPEPHIBHLIE QYHIHIT https://m.eds00.ru/403bfbod
35 MeTon MHTEpBaJIOB ISl PELICHMS bubmmotexa [IOK
HEpPaBEHCTB https://m.edso0.ru/6db0b423
MeTtona HHTEPBAJIOB IS PEIIEHUS bu6moreka [JOK
36
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
37 [MpousBoaHas GyHKIUN bubmorexa TIOK
P A YHE https://m.edsoo.ru/0731ad3d
38 Mpomssosas dykx Bbu6moreka [JOK
M3BOJHAs (YHKLIUU
P A HIH https://m.edsoo.ru/723dd608
39 ['eomerpuyeckuii u puznueckuit bubmuotexa [IOK
CMBICIT TPOHU3BOIHOM https://m.edsoo.ru/6¢c8d36ff
['eomerpuueckuii u puzmaeckuii bubmuorexa [JOK
40 .
CMBICTI IPOU3BOTHOM https://m.edso0.ru/a413eca9
41 IIpousBoaHbIE 311EMEHTaPHBIX bubmorexa L{OK
byHKIHI https://m.edsoo.ru/c7550e5f
42 IIpon3BoaHbIE DIEMEHTAPHBIX bubmuotexa LIOK
byHKIHH https://m.edsoo.ru/14ab3cdb
43 [IpousBonHass CyMMBbI, IPOU3BENECHUS, bubmoteka IJOK
YaCTHOTO (YHKIIHI https://m.edso0.ru/c12a0552
44 IIpon3BoaHas CyMMBl, IPOU3BEACHUS, bubmuorexa [IOK

4acTHOT O (PYHKLUN

https://m.edsoo.ru/d598f201
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IIpou3BonHas CyMMBbl, IPOU3BEICHUSA,

Bbu6moreka [JOK

45
4aCTHOr O (PYHKIIUH https://m.edsoo.ru/1de34d4d
1 N
o |
a YHEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTH U BKCTpeMYMI)I
I N
g | e mpoBOION X Busmorera LIOK
HNCCJII BaAHU H NN H
& YHEI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTH U BKCTpeMYMbI
I N
48 | neencaomammio hymcuina BuGanorera LIOK
a YHEI https://m.edsoo.ru/0b411edd
MOHOTOHHOCTb U SKCTPEMYMbI
10 [Tpumenenue Hpq())mBomfoﬁ K Bu6morexa [JOK
HNCCIICIOBAHHUTIO HKIOUHU HA
A YHEI https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTH U 3KCTp€MYMBI
H &
50 H:;;;KsbiEI::oH:;aqi:;;ego:K U Ha Bubmiorexa LIOK
YHKN https://m.edsoo.ru/fac78f05
OTPE3KE
o Haxoxnenue HaH6oane(1r)o u BuGmorexa LIOK
HANUMCHBIIICI'O 3HAUYCHU A HKIOUHU HA
YHEI https://m.edsoo.ru/fb6a8acf
OTpE3KE
H 0
52 H:‘;;ﬁii‘i::()‘*:‘:aqo;b;;zo:K WU Ha bubmmorexa LIOK
YHIH https://m.edsoo.ru/cffch7e5
OTPE3KE
s Haxoxnenue Han6onbmeqr)o u BuGmorexa [JOK
HAWMMCHBIIICI'O 3HAUYCHHU A HKIIUHU HA
YHEH https://m.eds00.ru/d9469916
OTpe3Ke
54 Haxoxxnenne HanOoIbIIero u bu6moreka [JOK

HauMCHBIICTO 3HAYCHUA (bYHKIII/II/I Ha

https://m.edsoo.ru/ad15000e
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OTpe3Ke

Haxoxnenne HanOOIBIIETO U

55 HAaUMEHbILIEro 3HaYeHUs PyHKIUU Ha 1 Bubmiorexa LIOK
https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHu e MPOU3BOIHOM IS
HaXOX/ICHUS HAWITYYILEro peIieHus B
56 HpHKnaI[)JHLIX 3a,uati:x )JJI;Ip 1 bubmmorexa TIOK
’ https://m.edso0.ru/13205d80
OIpesieNIeHHs] CKOPOCTH IIpolecca,
3aJaHHOTr0 (POPMYJION UK rpaduKOM
KontpoabsHas pa6oTa no tem
57 "I(;poi(s)l;onﬂaﬁl? I(;[(:uMe:eHeuee 1 1 Bubmorexa LIOK
o https://m.edsoo.ru/f8ed5f99
NPOU3BOIHOM
Pa3ngen S. UHTerpas u ero npuMeHeHus
58 [TepBooOpa3znas. Tabmuma 1 bubmuotexa [IOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [TepBoobOpa3zHas. Tabmuma 1 bubmorexa LIOK
NepBOOOpa3HBIX https://m.eds00.ru/30c3697b
50 WHTerpan, reoMeTpu4ecKuii 1 1 bu6mmotexa [IOK
bu3nYecKuii CMBICT HHTErpaia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpu4ecKuil u 1 bubmorexa LIOK
(du3nYecKuii CMBICI HHTErpaa https://m.edsoo.ru/d359fh5f
62 HnTerpan, reomerpuueckuii u 1 bubmoteka [JOK
bu3nYecKuii CMBICI HHTErpaa https://m.edsoo.ru/07eb464b
63 Beruucienue naterpana mo gopmyie 1 bubmoteka IJOK
Herotona—Jleii6nuna https://m.edsoo.ru/b9b225c3
64 Brruncnenue unTerpana no gopmysie 1 bubmuorexa [IOK

Herotona—JleiiOauIa

https://m.edso0.ru/b800deb4
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https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4

65 Brrancnenue unaTerpana no gpopmyse bubmmorexa [IOK
Herorona—Jleiiounna https://m.edsoo.ru/f5eed075

66 Brruncnenue unTerpana no gopmysie bubmmotexa [IOK
Hetotona—JleiiOHuma https://m.edsoo.ru/41da431a

Pazgea 6. Cucrembl ypaBHeHHH

67 CucreMbl TMHEHHBIX ypaBHEHUH bubmioreia LIOK

https://m.edsoo.ru/b648235a

68 CucTeMbl TMHEWHBIX YPaBHEHUN butamorexa LIOK

https://m.edsoo.ru/5ab83864
Pemenue npukiaaaHbIx 3a7a4 C
69 MOMOIIBIO (I:)I/ICTeMHLI J'II/IHe;HLIX Bubmmorexa LIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHU I
Pewenue npukiiagHbIX 3a1a4 ¢
70 MTOMOIIIBIO (I))I/ICTGMHLI nHHe;HHx Bubmmorexa LIOK
. https://m.edsoo0.ru/aa5962el
ypaBHEHU I
CucTeMbl U COBOKYITHOCTH TETIBIX,

71 paIMoOHANILHBIX, UPPAIIHOHAIIBHBIX, bubmotexa [JOK
MOKa3aTeNIbHBIX, JIOrapu(hPMUIECKUX https://m.eds00.ru/48190472
YpaBHEHMI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH IETIBIX,

79 palMOHAIIbHBIX, UPPALIMOHAIBHBIX, bubmuotexa LIOK
NOKa3aTEeIbHBIX, JIOrapuhMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUU U HEPABEHCTB
CucreMbl U COBOKYITHOCTH TETIBIX,
palMOHAJIbHBIX, HPPALTUOHAIBHBIX, bubmorexa [JOK

73
MOKa3aTEIbHBIX, JTOrapUPMUIECKUAX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUI U HEPABEHCTB

74 CucreMbl U COBOKYITHOCTHU LETIBIX, bubmioreka [IOK
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palMoOHANIbHBIX, UPPALIMOHAIIbHBIX,
MOKa3aTeNbHBIX, JTOrapu(MUIECKUX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/81cccfe9

Hcnonb3oBanue rpadukoB GyHKINMA bubmorexa [JOK
75 . 1
JUTSL PEIICHUS] YPaBHEHUH U CHCTEM https://m.eds00.ru/039949bf
Hcnonp3oBanue rpaduKoB GyHKITHHA bubmotexa LIOK
76 . 1
JUISL PEIICHUS] YPaBHEHUH U CHCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUH, CUCTEM U
77 EZiiiZi;Teixiimssz}sH 3a1ay u3 1 Bubmorexa LIOK
If A https://m.edsoo.ru/ca878deb
pa3IMYHBIX o0NacTeil HAayKH U
pealibHOM KU3HU
. 'I'CI(/)IHTPOJIBHEIH padora no reme . . BuGmorexa LIOK
Hrerpatuero prlMeHeHM' https://m.edsoo.ru/471c735b
Cucremsl ypaBHeHuit"
Paznen 7. HarypajbHble M meJible YnCaa
HatypanbpHble U LienbIe Ynciia B bubmotexa LIOK
79 . 1
3aJa4ax u3 peasbHON KU3HH https://m.edsoo.ru/3ceel327
HartypanbHble 1 1enple yncia B bubmotexa [JOK
80 . 1
3aJja4ax U3 peasbHOMN KU3HH https://m.edsoo.ru/a35a131d
81 HatypanbHble U Lienble ynciia B 1 bubmuotexa LIOK
3a7a4ax U3 peasbHON KU3HU https://m.edsoo.ru/ef10c4f9
bu6moreka [JOK
82 I1 1
PUSHAIKH ACTIMOCTH HEmbiX qreet https://m.edso0.ru/51696a67
83 [Tpusnaku neaumoc e ce 1 bubmorewa LIOK
W3HAKU JEIUMOCTH IEbIX YU CEe
P 8 B https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku 1eIMMOCTH LIENBIX YUCET 1 bu6moreka [JOK



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e

https://m.edsoo.ru/ef2c6e43
Pa3nea 8. IloBTOpenne, 06001eHNe, CUCTEeMATH3 AU 3HAHUI
85 [ToBTOpeHue, 0000IICHHE, 1 Bbu6moreka [JOK
CHUCTEMaTH3allMsl 3HAHUH. Y paBHEHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpEHue, 0000IICHHE, 1 bu6mmoreka [JOK
cHCTeMaTh3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 0600IICHNHE, 1 bubmioreka [IOK
CHCTEeMAaTU3allus 3HAHUIA. Y paBHEHUS https://m.edso0.ru/e8b87729
88 [ToBTOpeHue, 0000IICHHE, 1 bu6moreka [JOK
CHCTEMAaTH3allMs 3HAHUH. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 0000IICHNE, bubmioreka [IOK
89 . 1
CHCTEMAaTH3allKs 3HAHUH. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 0600IICHNE, 1 bu6moreka [JOK
CHCTeMaTH3alUsl 3HAHU. Y paBHEHHUS https://m.edsoo.ru/337aad59
ol [ToBTOpeHue, 06061ueH1:16, . Bu6morexa [JOK
aTh3a aHMH.
CHCTEMATHSALI SHAHHIH https://m.edsoo.ru/a86014el
Hepasenctsa
0 [ToBTOpEHUE, o6o6meHI/VIe, . BuGmorexa LIOK
CHCTEMaTH3alHsl 3HAHUMH.
H https://m.edsoo.ru/5¢c45a60a
Hepagenctra
N ) BrGmiorera LIOK
i ' https://m.edso0.ru/19304aba
Hepagenctra
54 | cneremamainn st . BrGmiorera LIOK
H ' https://m.edso0.ru/c3d4b282
HepaBeHnctBa
95 [ToBTOpeHue, o0odIIeHNE, 1 bubmioreka [IOK



https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282

cucremaTu3auus 3Hanuil. Cuctemsl
ypaBHEHUI

https://m.edso0.ru/a20b8a4c

[ToBTOpenue, 0600IICHNE,

96 cucremMatu3anus 3Hanuii. CHCTEMBI 1 buomorexa [OK
A ' https://m.edso0.ru/a012476d
ypaBHEHU I
97 [ToBTOpenue, 06odIICHNE, 1 bu6moreka [JOK
cucTeMaTtu3anus 3HaHui. OyHKINN https://m.edso0.ru/d620c191
08 [ToBTOpeHue, 0000IICHHE, 1 bu6moreka [JOK
cUCTeMaTu3anus 3HaHui. OyHKIUN https://m.edsoo0.ru/7017196f
99 HTorosast KOHTPO as padora 1 bubmorexa [OK
TOTOBAN KOHTPOILHAN PAOOT https://m.edso00.ru/513c9889
O0600111eHHE, CHCTEMATU3ALMS 3HAHUI
100 3a Kypc ayireOpbl 1 Havas 1 bubmorexa [JOK
MareMaTuyeckoro agaamsa 10-11 https://m.eds00.ru/2276973
KJIACCOB
O0600111IeHN e, CHCTEMATH3AIUS 3HAHUHI
101 3a Kypc ayre0pbl 1 Havas 1 bubmuorexa [JOK
MareMaTtuyeckoro agammsa 10-11 https://m.eds00.ru/3330f7ef
KJIACCOB
O0600111eHHE, CHCTEMATH3ALNS 3HAHUI
102 3a Kypc anreOpbl 1 Havas 1 bubmuoreka IIOK
MareMaTuyeckoro aaimmsa 10-11 https://m.edsoo.ru/cead345e
KJIACCOB
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

OLHEHOYHBIE MATEPUAJIbBI

10 KJIACC
Ne Tema KOHTPOJIBHOI pabOTHI dopma Bpems IIpoBepsiemble yMeHUA
MIPOBE/ICHUS MIPOBE/ICHUS
1 KonTponsHass  pabora mo  Teme KP 40 MuHyT | BBImomHATE  apudmeTHyecKue onepanuu c
"MHoOxecTBa panuoHaIbHBIX u pallMOHAILHBIMU U JACUCTBUTENbHBIMUA YU CIAMH.
JEHCTBUTEIBHBIX yncell. PalimonanbHbIe BeImosHATH pUOIKEHHBIE BBIYHMCIICHHS,
YpaBHEHHS U HEPaBEHCTB" WCIOJIb3YSI TIpaBUJIa OKPYTJICHHUSI, I€IaTh MPUKUIKY 1
OLIGHKY pe3yibTaTa BbluuciaeHud. Mcnoab3oBath
HOIXOASIIYI0 (OPMY 3aIMCH e CTBUTEIbHBIX Y CEIl
JUISl peLlieHUs] NPAaKTUYE€CKUX 3a/1a4 U MPEACTABIECHUS
JNaHHBIX. BBIMONHATE MpeoOpa3oBaHUS  LIETIBIX,
palMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE THUIIBI LIEJbIX, PAllMOHAIbHBIX U
MppalroHaIbHbIX YPABHEHUM U HEPABEHCTB.
2 KontponsHas paborta o reme KP 40 MuHYT | BBIMONHATE peoOpa3OBaHUs LETBIX, PAIUOHATBHBIX

"Apudmerndeckuil KOpeHb N—0if
crenenu. MppanuoHanbHble

ypaBHEHHS U HEpaBEHCTBA"

U UPPalMOHAJIBHBIX BBIPAKECHUHI U pPeIIaTh OCHOBHBIE
TUIIBI LIEJIBIX, PAlMOHAIBHBIX M HpPPalMOHAIbHBIX
YPaBHEHMI U HEPABEHCTB.




3 KonTponpHas pabora 1o Teme KP 40 munyt | Mcnonb3oBaTh 3amuch MPOM3BOJIBHOTO Yrijia 4epes
"®opMyJibl TPUTOHOMETPUU. oOpaTHbIE TPUTOHOMETPUUECKUE GbyHKIUH.
Tpuronomerpuueckue BoimonHATe mpeoOpa3oBaHusi TPUTOHOMETPUYECKUX
ypaBHeHus"/Bcepoccuiickas BBIDAXKEHUW W pellaTb  TPUTOHOMETPUYECKUE
poBepoyHas paboTa ypaBHEHHUS.

4 HtoroBass koHTpoipHas pabora / KP 40 munyt | Mcnonp3oBath rpaduku (QYHKIMA AJI  pelIeHUs

Beepoccuiickas MpoBepouHas ypaBHeHUIl. CTpOUTh U YUTATh rpapUKU JTUHEHHOU
(GyHKUMM, KBagpaTUYHOH (YHKUMH, CTEIEHHON
¢yHkuMM ¢ HenbiM  nokasareinem.lcnosb3oBath
CBOMCTBa MOCJIEA0BATEIbHOCTEW U MPOrPECCUil JJs
peleHus peaJbHBIX 3a7a4 IPUKIIaJHOIO XapaKTepa.

11 KJIACC
Ne Tema KOHTPOJBHON PabOThI dopma Bpems IIpoBepsemblie yMeHUs
MIPOBECHUS MPOBEICHUS

1 KonTponbHas pabota 1o reme KP 40 munyt | IIpuMeHATh CBOMCTBA CTENEHU JUIsl IpeoOpa3oBaHus

"CreneHs ¢ palluOHaJIbHBIM BBIPAKCHUH, OIIEpUPOBATH MOHATUSMU:

nokasareneM. IToka3arenbHas [I0Ka3aTeIbHOE YpaBHEHHE M HEPAaBEHCTBO; peLIaTh

¢ynkuus. [TokazarenbHble ypaBHEHUS OCHOBHBIE THUIIBI IOKAa3aTeJbHbIX YypaBHEHUH U

Y HepaBeHcTBa" HepaBeHCTB. HaxonuTe pemeHus NOpPOCTEHIINX
CHCTEM M COBOKYIIHOCTEHN palliOHAJIbHBIX YPAaBHEHHUU
Y HEPaBEHCTB.

2 KonTtponsHas pabota o teme KP 40 munyT | BBIMONHATH npeoOpa3oBaHUs BBIpaKEHUH,

"Jlorapupmudeckas GyHKIHS. CoZleprKaIInX JIorapu(Mbl; ONEPUPOBATH MOHATHUSIMH




Jlorapudmuyeckue ypaBHEHUS U
HEpaBeHCTBA. T pUTOHOMETPUUECKUE
GYHKINY U UX

rpaduku. TpuroHomeTpudecKkue
HepaBeHcTBa"

Jorapu(MUUYEcCKoe yYpaBHEHHE U  HEPaBEHCTBO;
pemiatb  OCHOBHBIE  TUIBI  JIOrapU(pMHUUYECKUX
ypaBHEHUI U HepaBeHCTB. OnepupoBaTh NOHATUAMU:
nepuoaudecKas byHKIH, IIPOMEKYTKU
MOHOTOHHOCTH  (DYHKIIMM, TOYKH  3KCTpeMyMa
¢yHKUMM, HauOosbllee M HaUMEHbIIEEe 3HAYCHUS
(YHKIMM Ha TPOMEXYTKE; HCHOJIb30BaThb MX JUIA
ucciueoBaHus  (YHKIMH, 3aJaHHOM  TIpauKOM.
OnepupoBaTh HNOHATUAMU: I'padHKH IOKa3aTEIbHOM,
Jorapu(pMu4ecKoil U TPUrOHOMETPUUYECKUX (DYHKIUH;
n300paxarh HUX Ha KOOPAMHATHOW IJIOCKOCTH U
UCIIOJIb30BATh JAJIsl pELIICHUs] yPABHEHU I U HEpaBEHCTB.

Kontposnphas paborta o reme KP 40 munyt | HaxonuTh mpoM3BOAHBIE 3JIEMEHTapHbIX (QYHKLUH,

"IIponsBonnas. [Ipumenenue BBIYUCIIATH IIPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS,

MpOU3BOAHON" gacTHOro (yHkumii. Mcmonp30BaTh NPOU3BOAHYIO
JUIs MCCleloBaHus (PYHKIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTAaThl HCCIEAOBAHMS
K TTIOCTPOCHHUIO TPparKOB.

KontponpHast  pabora 1o  Teme KP 40 munyt | OmepupoBaTh  TOHSATUSAMH: IEpBOOOpa3Has W

"Mnterpal u“  €ro NpUMEHEHHs.
Cucrembl ypaBHeHHI"

MHTErpaJT; IOHUMATh T€OMETPUYECKUI 1 (PU3HYESCKUI
CMBICII HWHTerpajga. Haxogute mepBooOpa3HbIe
AIIEMEHTaPHBIX (QYHKIHMHA, BBIYUCISITH MHTErPaNl IO
dopmyse Herotona — JleliOuua.

Htorosas koHTpoJbHas paboTa

MopenupoBaTh peajibHbI€ CHUTYallMd Ha  S3bIKE
anreOppl, COCTAaBJISATh BBIPAXKEHHS, YpPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBbI IO YCIOBHIO 3a/a4H,
HCCIIEN0BATh IIOCTPOEHHBIE MO c
MCIONb30BaHUEM ammapaTa anreOpsl. Mcmonb30Bath




rpaduku QYHKIUN 1151 UCCIAEAOBAHKS TIPOILIECCOB H
3aBUCUMOCTEH U3 JpPYruX Y4e€OHBIX JHUCIUILIMH.
Hcnonp3oBaTh MNPOU3BOAHYIO JJISI  HAXOXKJICHUS
HAWIy4IIIero perieHusl B MPUKIAIHBIX, B TOM YHCIIE
COIIMAbHO-OKOHOMUYECKHX, 3adadax. Haxomutb
nepBOOOpa3HbIC 3JIeMEHTapHBIX GbyHKIUH,
BBIUHCIATh HHTErpan mo ¢opmyne HeiootoHa -—
JleitOnuna. Pemath npukiagHble 3aJadd, B TOM
YUCIIE COIUATBbHO-DKOHOMHYECKOTO0 M (PU3UYECKOTO
XapakTepa, CPeACTBAMU MATEMATHYECKOr0 aHaJIN3a.




MMPOBEPSEMBIE TPEGOBAHHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOM ITPOT'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemMblie npeqMeTHBbIE Pe3y1bTAaThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMor .
o0pa3oBaTeJIbHOI NPOrpaMMBbl CpeiHero oo1ero oopazoBaHust
0 pe3yJabTara
1 Yucna ¥ BEIYUCIECHUS
11 OnepupoBaTh NOHATUAMM: pPALMOHAIBHOE M JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U JAECATUYHAS P00k, IPOLIEHTHI
12 BbimonHATe  apudMerMueckue  Omepalud € pallMOHAIBHBIMM U
' NeHCTBUTEIbHBIMU UM CIIAMU
13 BomonHsaTe  npuOMMKEHHbIE — BBIYMCIEHHUS,  WCHONB3Yys  IpaBuia
' OKpYTJIEHMSI, 1eNaTh IPUKUAKY U OLIEHKY pe3yJbTaTa BbIUUCICHUN
OmnepupoBaTh MOHATUAMM: CTENEHb C LEJNbIM IOKa3aTeleM, CTaHIapTHas
14 ¢dopma 3amucu JEHCTBUTENBHOIO YHCIa, KOPEHb HATypajbHOW CTEHEHH;
' UCII0JIb30BaTh MOAXOASANIYI0 (popMy 3amucH JeHCTBUTENBHBIX YUCEN IS
pelleHus MPaKTUYeCKUX 3a7a4 U MPEACTaBIECHUS TaHHbIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT €HC ITPOU3BOJILHOIO yIJIa;
15 UCMONBh30BaTh  3allUCh  MPOW3BOJIBHOTO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETpUYECKUEe PYHKINU
2 VYpaBHEHUS U HEpPAaBEHCTBA
OnepupoBarh MOHSATUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IEJOE,
2.1 paloHaibHOE, UppaloHaIbHOe ypaBHEHHUE, HEpaBeHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
59 BoinonHaTh Npeodpa3oBaHys TPUTOHOMETPUUECKUX BbIPAXXEHUI U pelaTh
' TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonuaTe npeoOpa3oBaHus LENbIX, PALMOHANBHBIX U MPpallMOHAIBHBIX
2.3 BBIDA)KEHMH M pellaTh OCHOBHBIE THUIBI LEJbIX, PALHUOHAIBHBIX U
UppaLMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
94 [IpuMeHsITh ypaBHEHMsSI M HEPaBEHCTBA JJIsI PEIIEHUS MaTEeMaTHYECKUX
' 3a/1a4 U 3a]1a4 U3 pa3IMyHbIX o0acTell HayKHu U peaibHOW KU3HU
MopenupoBaTh peajbHbIE CHTyallUd Ha S3bIKE ajreOpbl, COCTAaBIATH
2.5 BBIPa)KEHUS, YPAaBHEHUS, HEPAaBEHCTBA 10 YCIOBMIO 3aJa4H, MCCIEI0BATh
MOCTPOEHHBIE MOJIEH C UCIOJIB30BAaHUEM arrapaTa ajareopbl
3 DyHKIUYU ¥ rpaduKu
31 OnepupoBath NOHATHAMU: QYHKIUS, CIIOCOOBI 3a1aHUs PYHKIIHUH, 00JIaCTh
' ONpeNesieHns] W MHOXKECTBO 3HaueHWil ¢yHKuuu, rpaduk GyHKIUH,




B3aUMHO 00paTHbIE (YHKIIUH

OnepupoBarh NHOHATUAMU: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIU

32 (GYHKLIMU, TPOMEXYTKH 3HaKOIIOCTOSHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIMEM 1715 peICHUs] YpaBHEHUM
3.4 Ctpouts ¥ YUTaTh rpaQUKy JIMHEHHON QYHKINHU, KBaAPaTUIHONW (QYHKIIUH,
' CTENEHHOM (YHKIIMHU C IIeJIbIM ITOKa3aTesIeM
Hcnonb3oBath rpaduku (QyHKIMHA U1 MCCIEAOBAHUS TPOIECCOB U
35 3aBUCHUMOCTEH TNpH PELIEHUM 3aJad U3 APYTruX Y4eOHbIX HpPEIMETOB U
' peanbHON  KHM3HM, BBIpaXaTh (OpPMylaMH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMHU
4 Hauana mareMaTH4eckoro aHaiamusa
41 OmnepupoBaTh MOHATUSMU: IOCIEIOBATEIbHOCTh, apuMeTnyeckas u
' reoMeTpuyecKas porpeccuu
49 OnepupoBarh MNOHATUSIMU: OECKOHEYHO YObIBaroIias Ie€OMETpUUecKas
' porpeccusi, cymma 6€CKOHEUHO yObIBaOILEN FeOMEeTPUY €CKOM ITPOrpeccuu
4.3 3amaBaTh OCJIEOBATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOIMCTBA IMOCIENOBATENbHOCTEH MW MNPOrpeccUd  Ajs
' pelleHus peajJbHBIX 3aJa4 IPUKJIATHOTO XapaKTepa
5 MHoxecTBa U JIOrMKa
5.1 OnepupoBath NOHATHUSIMH: MHOXKECTBO, OIEPALIMU HAJl MHO)KECTBAMU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr [ulsl  ONHMCaHUs
5.2 peasIbHBIX MPOLIECCOB U SIBICHUN, IPU PEIICHUH 3a]a4 U3 APYTrUX yueOHBIX
PeAMETOB
53 OnepupoBaTh  HOHATUSIMM:  ONpPENEIECHUE, TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsieMble npeaMeTHBIE Pe3y1bTaTbl 0CBOCHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeJHero 0o1ero oopa3oBaHus
pe3yJabTara
1 Uucna v BEIYMCIEHUSA
OnepupoBaTh MOHATUAMHU: HATypajbHOE, IIEJI0€ YUCIIO; HUCIOJIb30BaTh
11 NPU3HAKK JIEJIMMOCTU IIEJIBIX YHCEJ, Pa3joKEHUE YHUClia Ha IPOCThIE
MHOXXHTENHU AJIs PEIIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PAllMOHAIBHBIM ITOKA3aTEIEM
13 OmnepupoBaTh HOHATHAMH: JIOTapu(dM dKcia, JECITUYHBIE U HATypalbHbIe
' sorapupmbl
2 VYpaBHEHUS 1 HEPaBEHCTBA
2.1 [IpumeHATH CBOWCTBa CTENEHU MJii MpeoOpa3oBaHUs BBIPAKEHUIA,




OIICpUPOBATH TIOHATHUAMU: ITOKA34aTCIbHOC YPABHCHUC W HCPABCHCTBO,
peiIaTb OCHOBHBIC THUIIBI I1OKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BoimonHaTe npeoOpa3oBaHUsl BBIPAKEHHM, COAEp)KalIUX JIOrapuMsl;
OIEepUPOBATh MOHATUAMU: JIOrapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOrapu(PMUUYECKUX YPAaBHEHUN U HEPABEHCTB

2.3

Haxomnute penienus npocTelimnx TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILICHNUE;
HCIOJIB30BaTh  CUCTEMY JIMHEHMHBIX YpPaBHEHHM Uil pelIeHMS
MIPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHuMss DOpOCTEHIIMX  CUCTEM W COBOKYIIHOCTEH
palMOHAJIBHBIX YPAaBHEHUI U HEPAaBECHCTB

2.6

MogenupoBaTh peajibHble€ CUTyallUd Ha S3bIKE alnreOpbl, COCTAaBIIATH
BBIPpaXXCHU, YPAaBHCHUA, HCPABCHCTBA U CUCTCMBEI 10 YCJIIOBUIO 3a4a4U,
HCCIIEZIOBATh IIOCTPOEHHBIE MOJAEIM C MCIOJIb30BAaHUEM armapara
anreOpsl

OyHKIUU U rpaduKu

3.1

OnepupoBaTb MNOHSTUSAMU: THepUOAMYEcKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUKH 3KCTpeMyMa (yHKIMH, HauOoJibllee U
HauMeHbllIee 3HaueHNUs (PYHKIMU Ha MPOMEXKYTKE; UCIIOJIb30BATh UX JJIs
uccie10BaHusl GYHKIUH, 33 JaHHOM rpadukom

3.2

OmnepupoBaTh MOHATUIMU: TPAPHUKH MTOKA3ATEILHON, JTOTapuPMUIECKON U
TPUTOHOMETpUYECKHX (QYHKIHA; H300pakaTh WX HA KOOPAMHATHOU
TJIOCKOCTH U UCTIOJIB30BATh JIJISl PEIICHHS YPaBHEHUI M HEPABEHCTB

3.3

N3o00paxaTh Ha KOOPAMHATHON TIJIOCKOCTH TpaQuKd JTHHEHHBIX
VpaBHEHUH W HCIOJB30BaTh WX JUIS PEIICHUS CHCTEMBl JMHEHHBIX
YPaBHEHMI

3.4

Hcnonb3oBate Tpaduku QYHKIUNA IS UCCIEIOBAHUS TPOIECCOB U
3aBHUCUMOCTEN U3 IPYTUX Y4eOHBIX AUCLUILINH

Hagama MmaTeMaTHdeCcKOro aHajin3a

4.1

OnepupoBaTth TMOHATHSAMHU: HempepbiBHas (YHKUHUSA, MPOU3BOIHAL
(GYHKIMM;, MCIONb30BaTh TEOMETPUUYECKUH U (U3MUECKUH CMBICIH
MIPOM3BOAHOM JJISl PEIICHHs 3aa4

4.2

Haxonuth nNpou3BOAHBIE  AJIEMEHTapHbIX  (QYHKIHM, BBIYUCIATH
MPOM3BOJHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIHIA

4.3

Hcnonp3oBaTh MNPOM3BOAHYIO JUIsl HccienoBaHus (QYHKIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHSATh Pe3yIbTaThl UCCIEIOBAHUS K
MIOCTPOEHUIO I'parKoB

4.4

Hcmons30BaTh MNPOU3BOAHYIO JJIS1 HAXOXKACHUA HAWITYUIICTO PCHICHUA B
NPHUKIIAJHBbIX, B TOM YHCJIC COOIUAIIbHO-9KOHOMHUYCCKHX, 3aJa4dax

4.5

OnepupoBaTh MOHATUSIMU: TIEepBOOOpa3Hasi M MHTErpajl; MOHUMATh
reoMeTpudecKuil U (pru3nuecKuii CMbICT HHTETpaia

4.6

Haxomuts mepBooOpa3HbIE 3JNEMEHTAPHBIX (YHKIHUHA, BBIYHCIATH




uHTerpal no gopmyne Herorona — Jleiitonuna

4.7

Pemats mpukiiagHbie 3aa4d, B TOM YUCJIE€ COLUATbHO-IKOHOMUYECKOT O
1 pU3MUECKOro XapakTepa, CpeCTBAMU MaTEMaTUYECKOr0 aHaIN3a




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC
Koa IIpoBepsieMblIii 3JIEMEHT COACPKAHUS
1 Uucna v BEIYMCIEHUS
Panmonanbubie yucna. OOBIKHOBEHHBIE W JIECATHYHBIE ApoOU, MPOLIEHTHI,
OecKkOHEUHbIe  TepuoAuuYecKkue  apodu.  ApudmMernueckue  Omepamum ¢
11 paloHaIbHBIMU YHCIaMH, MpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUi. [IpuMeHeHue
npoOell U MPOLIEHTOB JIA PeLIeHHs MPUKIATHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUW U peabHOMN KU3HU
JeiictBuTenbHple  uyuciaa.  PanuMoHanbHble M MppalMOHAIbHBIE  YHCIHA.
1.2 ApudmeTnueckue omnepanuu ¢ JCUCTBUTEIbHBIMH uuciaaMu. [lpuGnimxEHHbIE
BBIUMCIICHUS, TPaBUJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA pe3yJbTaTa BbIYMCICHUN
Crenenp ¢ nenbiM nokasateneMm. CrtanpaptHas ¢opma 3alucu JeHCTBUTEIHLHOTO
1.3 yycna. Mcnonb3oBanue noaxonsmel (GopMbl 3aIUCH J1€HCTBUTENbHBIX YUCEN IS
peLIeHNs TPAKTUYECKUX 3aa4 U IIPEACTABICHMS TaHHBIX
14 ApudmMeTnueckuii KOpeHb HaTypajbHOW cTerneHu. J[elicTBus ¢ aprupMeTHUYeCKUMU
' KOPHSIMU HaTypaJibHOHN CTeneHu
15 CHuHyC, KOCMHYC M TAaHTE€HC 4YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTaHT'€HC YU CI0BOI 0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIE TPEOOPA30BAHUS
59 [IpeobpazoBanue TPUT OHOMETPHUY ECKUX BBIPAKEHUM. OcHOBHBIE
' TPUTOHOMETpUYecKre HOopMYIIbI
93 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Merton
UHTEPBAJIOB
24 Pemenue nenbix U ApoOHO-pallMOHANBHBIX YpaBHEHHUI U HEPaBEHCTB
2.5 Pemenue nppanvoHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 Pewienue TpuroHomMeTpuueCcKuX ypaBHEHUI
57 [IpumeHenne ypaBHEHHI ¥ HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3a/1a4 U 3a7a4
' W3 pa3IMYHbIX 00JIACTEH HAYKU M PEeaIbHOM KU3HU
3 @OyHKUMHU U rpaduKu
31 OyHKIMA, cnocoObl 3amaHus ¢GyHKuU. ['paduk ¢yHkuuu. B3aumHo oOpaTHbIE
' byHKmYU
3.9 Ob6nacTp ompeneneHUss W MHOXECTBO 3HaueHuM ¢ynkuunu. Hymn ¢yHkuuu.
' [IpomexxyTku 3HaKONnocTossHCTBA. YETHBIE U HEUETHBIE QYHKIUN
33 Crenennasi yHKIHSI ¢ HATYpaJbHBIM U II€JIBIM MMOKa3ateneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduk KOpHS N-OU CTENeHU




Tpuronomerpuueckas OKpYKHOCTb, ONpEEICHUE TPUTOHOMETPHUUECKUX (PYHKIUM

34 YHCIOBOrO apryMeHTa
4 Hauana MaTeMaTH4YeCKOIo aHaIn3a
41 ITocnenoBaTenbHOCTH, CHOCOOBI 3amaHUsg IIOCIENOBaTENbHOCTEH. MOHOTOHHBIE
' T10CJIEI0BATEILHOCTH
Apudmernueckass W TEOMETPHUYECKas MPOrpeccHMu. beckoHeuHO yObIBaromas
49 reomeTrpudeckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOMIEH T€OMETPHYECKOM
' nporpeccur. PopMysa CIOXKHBIX TPOIEHTOB. M Cronapb30BaHME MPOTPECCHH LIS
pEIICHHS pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omnepauuu HaJa MHoKecTBamH. Jluarpammel OJiiiepa — BeHHa.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arapaTa [Jii ONUCAaHUs pealbHBIX
MIPOLIECCOB U ABJICHUM, TP PEIICHUHU 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeIACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna ¥ BEIYHCICHUS
1.1 HatypanpHblie u nensie yncna. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
1.2 Crenens ¢ panoHaJIbHBIM Moka3aTesaeM. CBOiCTBA CTENEeHU
1.3 Jlorapudwm uncna. JleciTHIHBIC U HATYPAJbHBIE JIOTapU(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoGpa3oBaHue BEIpaXKEHU, COEpKAIIUX JTOTapr(pMbI
99 [IpeoOpa3zoBaHue BBIpAKEHHH, COEPIKAIINX CTENCHH C palliOHATBHBIM
' HI0Ka3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHHUS U HEPABEHCTBA
25 Jlorapupmudeckue ypaBHEHUS U HEpaBEHCTBA
26 Cucrtembl JHMHEHHBIX ypaBHEeHUM. PerieHue NpUKIAIHBIX 3a7ad C [OMOUIbIO
' CHUCTEMBI JJUHENHBIX YPaBHEHUM
2.7 Cuctembl M1 COBOKYITHOCTH palliOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHUIO MaTEeMaTHYECKUX
' 3aJ1a4 U 3a]1a4 U3 pa3IMyHbIX o0sacTeil HAyKHu U peaibHON KU3HU
3 OyHKIUYU ¥ rpaduKu
Oynkuusa. [lepuognueckue Qynkuuu. ITpomexyTkM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumyMbl ¥ MUHHUMYMBI (QyHKIIMUA. Hawmbomnbiiee W HauMeHbIIee 3HAYCHUE

(GYHKIIMM Ha TPOMEXYTKE




3.2 Tpuronomerpuyeckrue QyHKIMH, KX CBOWCTBA U I'paUKU
3.3 [Toka3zarenbHas u jgorapupmudeckas GyHKIMH, UX CBOWCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIINN I PEIICHUS YPAaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GYHKIMNA I UCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIe€ BO3ZHUKAIOT IpPHU PEIICHUHU 3a7ad U3 APYTruX y4eOHBIX
IIPEIMETOB U PEATIbHOM KU3HU
4 Hauana matemaTndeckoro aHannusa
41 HenpepsiBHble QpyHKIIMM. MeTOA MHTEPBAJIOB AJIs PEIIEHHUS HEPAaBEHCTB
4.2 [IpouzBoanas ¢pynkuuu. ['eometpudeckuit 1 Gpru3nUecKuii CMBICI IPOU3BOIHOM
43 [IponsBoaHble 31eMeHTapHBIX (yHKIUHA. DPOpMysIbl HAXOXKACHUS MPOU3BOAHOMN
' CYMMBI, IPOU3BEEHUS U YaCTHOTO (PYHKIHIT
[IpumeHeHne NpPOU3BOAHOM K HCCIENOBAHMIO (YHKUUNH Ha MOHOTOHHOCTb U
4.4 skcTpeMyMbl. Haxoxxenne HanbompIIero 1 HAaMMEHbIIET 0 3Ha4eHusl (PyHKIIMM Ha
OTpe3Ke
IIpumeHeHne IPOU3BOIHOM U1 HAXO0XKIEHHSI HAWJIYYILEro PEIIeHUs B IPUKJIIAIHbIX
4.5 3ajjadax, Uil ONpEeAENeHHs CKOPOCTH Ipolecca, 3aJaHHOro (opmynoil wnim
rpadukomM
4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX
47 WuTerpai, ero reomeTpuueckuil U pu3nyeckuil cMbici. Berunciaenue nurerpaia mno

dbopmyne Hetotona — JleliOnuna




IMPOBEPAEMBIE HA EID 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OGPA30OBATEJBHOM ITPOTPAMMBI CPEJTHETO
OBHIEI'O OBPA3OBAHMUA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHHUSA K NMPEeAMETHBIM Pe3y1bTaTaM O0CBOCHHS
OCHOBHOM 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeHero o01ero
oOpa3oBaHus

Bnanenue merogamu oKa3aTeNbCTB, AITOPUTMAMM pEIICHHUs 3a7ady;
yMeHHe (opMyIMpoBaTh M ONEPUPOBATh TOHATHSMU: OIpe/esieHHE,
akcuoMa, Teopema, CJEACTBHE, CBOWCTBO, MPH3HAK, 0Ka3aTeJIbCTBO,
paBHOCUJIbHBIE (OPMYIMPOBKH; IPUMEHATH UX; YMEHHE (OPMYINPOBATH
o0paTHOE U IMPOTUBOIOJIOKHOE YTBEpXKJEHUE, NPUBOJUTH HMPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTUYecKOHM HMHIYKIUH;
IIPOBOJUTH JJOKa3aTelbHbIE PACCYKACHUS ITPU PEIIEHUH 3aJiay, OLlEHUBATh
JIOTUYECKYI0 TPaBWIBHOCTh  PACCYKIEHUH; yMEHHE OIepUpoBaTh
MOHATHSMU: MHOXECTBO, IIOAMHO)XECTBO, ONEpALMU HaJ MHOXKECTBaMH;
YMEHHE UCMONb30BaTh TEOPETHKO-MHOXXECTBEHHBI —ammapar s
OIMCaHUS PEAbHBIX MIPOLECCOB U SIBJICHUN U ITPU PELICHUHU 3a/1ay, B TOM
qyciie U3 APYruX Y4eOHbIX IPEIMETOB; YMEHHUE OEPUPOBATH OHATUSAMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, rpad Ha MITIOCKOCTH; YMEHHUE 3aaBaTh
1 ONHUCHIBATh I'padbl pa3IMUHBIMU CIOCOOAMMU; UCIIOIBb30BaTh I'padbl Npu
pellIeHuH 3a1a4

YMeHue ornepupoBaTh MOHATHUSIMHU: HATypaJlbHOE YUCIO, I€JI0€ YHCIIO,
CTeIEeHb C LIEJIBIM MO0Ka3aTesieM, KOPeHb HaTypaJbHOW CTEIEeHU, CTENEHb C
palMoHaIbHBIM TTOKa3aTeseM, CTeIeHb C JICHCTBUTEIBHBIM MTOKa3aTeIeM,
norapudM Yucia, CHHYC, KOCHHYC M TaHIE€HC MPOM3BOJHHOTO YHCIHA,
OCTAaTOK MO MOIYJIO, palMOHAJIbHOE YKCIIO, WPPALHOHAIBHOE YHUCIO,
MHOXXECTBAa HATYpalbHBIX, ILENbIX, PAIlMOHAIBHBIX, JEHCTBUTEIbHBIX
9HCell; yMEHHE UCIIOJIb30BATh MTPU3HAKY JIETUMOCTH, HANMEHB NN 00NN
JENUTeNhb M HaWMeHbIee o0Ilnee KpaTHOoe, aJropuT™ EBkimma mpu
pEelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMu
CUMCJIEHUS,  yYMEHHE  BBINOJHATh  BBIUMCICHUE  3HAYEHUH U
npeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHAMH H  JiorapudMamu,
npeoOpa3oBaHUs JIPOOHO-paIOHAILHBIX BBIPaXKECHUI; yYMEHHE
ONEepUPOBaTh  MOHATHSAMHU: IOCJIENOBATEIbLHOCTh, apudMeTHdecKas
MPOrpeccHsi, I'€OMETpUYEcKas Mporpeccus, OECKOHEYHO YObIBaromias
reoMeTpuyeckas Mporpeccusi; yMEeHUEe 3a/laBaTh MOCJIEA0BAaTEIbHOCTH, B
TOM YHCJIE C MOMOIIBI PEKYPPEHTHBIX (OPMYI; YMEHHE OIEPUPOBATH
TOHATUSIMU: KOMIUIEKCHOE 4YHMCJI0, CONpPsDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOJyJIb U apTyMEHT KOMILIEKCHOTO YHcia, popma 3amucu KOMITIEKCHBIX
yuces (reoMeTpuyeckasi, TpHrOHOMETpUUecKas M anredpandeckas); yMeTb
MPOU3BONTh ApPU(PMETHUYCCKUE JIEHCTBUS C KOMIUICEKCHBIMHA YHCIAMU;
MPUBOIUTD MMPUMEPHI HCTIOJIB30BAHUS KOMIIJIEKCHBIX YHUCEIT; ONIEPUPOBATH
MOHATUSMU: MaTpuma 2x2 u  3x3, onpenenuTeslb  MaTpUIbI,




reoMeTpru4 €CKHM CMBICIT OIPECACIINTCIIA

YMeHue onepupoBaTh IMOHATUSAMHU: palMOHAIbHBIE, UPPALMOHAJIBHBIE,
MOKa3aTellbHbIe, CTENEHHbIe, JorapudMuyeckue, TPUTOHOMETPUYECKUE
YPaBHEHHMSI M HEPABEHCTBA, HUX CHUCTEMbl; YMEHUE OIEpUpPOBATH
MOHATUSIMU: TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHWHW M HEPAaBEHCTB, PaBHOCUIBHOCTb
YpaBHEHMI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILNBIO Pa3JIMYHBIX MIPUEMOB; pEUIATh
YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C IIApaMETPOM; IIPUMEHSITh
YPAaBHEHHMs, HEPABEHCTBA, UX CUCTEMBI JJIs1 PELICHUS MaTEMaTU4ECKUX
3a]a4 U 3a]1a4 U3 pa3InyHbIX oOnacTeil HayKu U peajbHOU KU3HU

YMeHue onepupoBaTh HNOHATHAMM: (QYHKUMS, YETHOCTh (YHKILHH,
MepUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKUHH, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (YHKIUU, HauboJblllee U HaUMEHbIIee 3HaYeHHs
(GyHKIMM Ha IPOMEXKYTKE, HempephIBHAs (PYHKIMSA, aCHMIITOTHI rpaduka
¢byHKIMH, TIepBas U BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYESCKUI U
(U3HYECKUIl CMBICI TIPOM3BOJHOW, IEPBOOOPa3HAs, ONPEACAEHHBIN
MHTETpall; YMEHHE HAaXOAUTh ACUMITOTHI Tpaduka (QYHKIHH, yMEHUE
BBIYUCIISATh  MPOM3BOAHBIE CYMMBI, IPOM3BEIEHMS, YaCTHOIO U
KOMIMO3HUIMK (YHKIHMA, HAXOIUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIMM;, yMEHHE HaXOAWUTh MPOHM3BOAHBIC SIEMEHTApPHBIX (DYHKIUN;
YMEHHE WCIOJIb30BaTh IPOU3BOJHYIO ISl HCCIeNoBaHUs (YHKIIHIA,
HAXOJUTh HAWOONBIINE W HAaWMEHbIINE 3Ha4YeHWs (DYHKIUH; CTPOUTH
rpadMKu MHOTOYJICHOB C UCIIOJIB30BAaHUEM armapaTa MaTeMaTHYeCKOTro
aHalM3a; MPUMEHATH NPOU3BOAHYIO [UI HAXOXKICHHUS HAWIYULIEro
pelIeHus] B NPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-)KOHOMUYECKHX U
¢bu3nyecKnx 3a7avax; HaXOAUTh IUIOUIAIN U 00BEMBI (PUTYP C TTOMOIIBIO
WHTErpaja; NPUBOAUTH NPUMEPbl MAaTEMaTUYECKOI'0 MOJAEIMPOBAHUS C
OMOIIBIO U (pepeHnanbHbIX ypaBHEHUI

YMeHue onepupoBaTh MOHATUAMU: rpa@uK QyHKIUHU, 0OpaTHas QYHKIIHS,
KOMMO3UIMSA (YyHKUUH, JUHEWHas (QYHKIUS, KBaJgpaTUyHas (QyHKLHA,
pauyoHanbHasg (YyHKUUSA, CTENeHHas (yHKIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLUH, ITOKa3aTelbHas U
norapudmuyeckas (yHKUUH; yMEHHE CTPOUTh TIpadUKd H3YYEHHBIX
(GyHKUMH,  BBINOJHATH  NIpeoOpa3oBaHUs  rpa@uKoB  (QyHKUUH,
UCIOJb30BaTh TpauKy JUIsl U3yYEHUS IPOLECCOB U 3aBUCUMOCTEH, NpU
pelIeHny 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB W 3a71a4 M3 peajbHOU
KM3HM; BbIpaXaTh (opMyJlaMH 3aBHCUMOCTH MEXIY BEJIMYHMHAMM;
HCIIOJIb30BaTh CBOMCTBA WM Tpaduku (GYHKUIMHA JJIs PEIICHHUS YpaBHCHUM,
HEpaBEHCTB W 3aJay C IapaMeTpaMu; H300pa’kaTh HAa KOOPIMHATHOMN
IJIOCKOCTH MHO)KECTBA PEILIEHUI YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenne peumiaTte TEKCTOBLIC 3aJadud PpPa3HbIX THUIIOB (B TOM 4YHCJIC Ha
MPOUCHTHBI, JOJHU U YaCTHU, HAa ABUXXCHUC, pa60Ty, CTOMMOCTb TOBApOB U
ycCJi1yr, HaJoru, 3agadu U3 obnactu YOpaBJICHUA JIMYHBIMHA U CEMEMHBIMU




(¢buHaHCAaMM); COCTABIIATh BBIPAXKEHUS, ypaBHEHUS, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBHMIO 3a/a4M, MCCJIENOBATh IOJYYEHHOE PEIICHUE U
OLICHUBaTh MPABIONOA00HOCTh pE3yJbTATOB; YMEHHE MOIEIUPOBAThH
peajpHble CUTyalMH Ha S3bIKE MAaTEMATHKH; COCTaBJISITH BBIPAKECHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a41, UCCIIEI0BATh
MOCTPOCHHBIE MOJENH C HCIOJb30BAaHUEM ammapara aireOpsl,
MHTEPIIPETUPOBATH IMOJYYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATUSIMH: CpelHee apudMeTHdeckoe, Menuana,
HanOoJIbIIIee M HAUMEHBIIIEE 3HAUCHHS, pa3Max, TUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHE YMCIIOBOTO HAOOpa; yMEHHE M3BIIEKaTh, HHTEPIPETUPOBATH
nHpopMaIuio, MPeACTaBICHHYIO B Ta0IHIaX, HA IUarpaMMmax, rpadukax,
OTpakaroIyK CBOWCTBA PEANbHBIX MPOIIECCOB U SBJICHUM; MPEICTABIIAThH
uHpOpMaIUMI0O C TOMOIIbIO TalJMMI] W JUarpaMmM; HCCJEI0BaTh
CTaTHCTHYECKHE JIaHHbIE, B TOM YHCJE C MPUMEHEHHEM TrpadudecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpa)uuecKu NCCIeq0BaTh COBMECTHBIE
HaOIIOJACHHS C TOMOIIBIO IMarpaMM PacCeUBaHUs M TMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHSAMH: CIyYalHBIM ONBIT W CIy4allHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITUS;, YMEHHE BBIYHCIATH
BEPOSATHOCTh C HCHOJIb30BaHUEM TIpaUUYecKHX METOAOB; IPHUMEHSThH
GbopMyIbl CIOXKEHHSI M YMHOXEHHUS BEpPOSTHOCTEH, (opMyly MOITHOU
BeposiTHOCTH, (hopMyiny bepHymm, koMmOMHATOpHBIE (PAKTHI U (HOPMYJIBL;
OLIEHUBATh BEPOSTHOCTH pEATbHBIX COOBITUN; YMEHHE OIEPHUPOBATH
MOHATUAMU: CllydyailHas BEJIMYUHA, pACHpeeleHue BEepOSTHOCTEH,
MaTeMaTUYeCKOe OXHUAAHUE, TUCIEPCUs U CTaHAApTHOE OTKJIOHEHUE
CydyallHOM BENMYMHBI, (DYHKIUU pacmpelneieHuss W IUIOTHOCTH
PaBHOMEPHOI0, TOKA3aTEIIbHOI'O 1 HOPMAJIBHOT'O pacipeieseHuil; yMEeHUe
KCIIOJB30BaTh CBOMCTBA U3YUEHHBIX paCpeleICHUI Il pelIeHus 3a1ay;
3HAKOMCTBO C TMOHATHSIMH: 3aKOH OOJBIINX YHUCEI, METOIBl BEIOOPOYHBIX
WCCIIEIOBAHMI; yMEHHUE TMPUBOAUTHL MPUMEPHI MPOSIBJICHUS 3aKOHA
OONBIINX YMCEN B TMPUPOAHBIX W OOIIECTBEHHBIX SBJICHHIX; yYMEHHE
OIepUpOBaTh MOHATUSAMU: COUETAHHE, NIEPECTAHOBKA, YUCIO COUYETAHMM,
YHUCIO  TEpecTaHoBOK; OuHOM HplOTOHA; yMeHHEe  IPHUMEHSThH
KOMOMHATOpHBIE (DAaKThI U PACCyKIEHUS IS PEelIeHHs 3a/a4; OLlEHUBATh
BEPOSTHOCTU PEATbHBIX COOBITUI; COCTABIISATH BEPOSATHOCTHYIO MOJIETb U
MHTEPNPETUPOBATh MOJYYEHHBIN PE3yIbTAT

VYMmenne OIICpUPOBATH IIOHATUAMU: TOYKa, Impsmasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE3OK, JIy4, BEJIMYHMHA yTJla, IJIOCKAN YT o, ABYT PAHHBII
yroJi, TpEXTPpaHHbIN Yroji, CKpEeUMBAIOIIUECs MPsIMbIE, MapaaeIbHOCTh U
MEePHEHUKYISIPHOCTh MPAMBIX U MHIOCKOCTEH, Yrod MEXJY MPSMbIMU,
Yrojl MEKIYy NOpsSMOM W TIJIOCKOCTBIO, Yroll MEXKJY IUIOCKOCTSIMU,
pacCToOAHHUC OT TOYKHM MO0 IIJIOCKOCTHU, pPAaCCTOAHHC MCKAY IPAMBIMU,
PaCCTOAHHUC MCXKAY IMIOCKOCTAMHU, YMCHUC HMCIIOJB30BATh IIPU PCIICHUU
3aa4 u3yueHHble (PaKThl U TEOPEMBI MIAHUMETPUHU; YMEHUE OIIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOACIN C NMOMOIIBKO TC€OMCETPUUCCKUX MOHSATHU U BCJIMYMH, pPCIIATh




CBA3AaHHBIC C HUMU IMPAKTUYCCKUEC 3a1a4U
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YMeHue onepupoBaTh HMOHATHUAMU: IUIOIIAJL (UTYPBI, 00BEM (UTYpHL,
MHOTOTPaHHUK, MPaBUIbHBIA MHOIOI'PaHHUK, CEYEHHE MHOIOI'PAaHHHKA,
KyO, mapajuienenumnen, npusMma, nupamuaa, ¢urypa u MOBEpPXHOCThb
BpalleHus, MWIMHIP, KOHYC, Imap, cdepa, miomanb chepsl, IMIOMAIb
MOBEPXHOCTH MHPAaMHUJBI, MPU3MBI, KOHYyca, LMIUHApPA, 00BEM Kyoa,
MPSIMOYTOJILHOTO TMapajieienuneaa, MUpaMubl, MPU3MbI, HUIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHYca W LWIMHIpA,
napajuleJibHble OCH HWJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, HWINHApPA, KOHYCa; yYMEHHE CTPOUTH CEUeHHeE
MHOTOTpaHHUKa, U300pakaTb MHOT'OTPAaHHUKH, (PUTYPHI U MOBEPXHOCTU
BpallleHus, UX CEYCHHsI, B TOM YHCIIE C MIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHATh CBOICTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSITEIBHO
(bopMyIHMpOBaTH OMpeIeNeHUs H3y4aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBAaX M IpHU3HAKAX T'EOMETPUYECKUX (GUIyp, 0OOCHOBBIBATH WIIH
OIPOBEpPraTh MX; YyMEHHE MPOBOAUTh Kiaccupukauuwo ¢uryp 1o
pa3IMyYHBIM IpPU3HAKaM, BBIIOJHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE
MIOCTPOEHUS

11

VMeHHE omepupoBaTh MHOHATUSAMH: JIBI)KEHHE B IIPOCTPAHCTBE,
napaule/bHbIil epPEeHOC, CHMMETPUS Ha MJIOCKOCTH M B IIPOCTPAHCTBE,
MMOBOPOT, IpeoOpa3oBaHWE TOA00MSA, MOMOOHBIC (UTYpPBI; YMEHHUE
pacro3HaBaTh paBHbIC W TOAO0OHBIE (QUIYPHI, B TOM YHCIE B MpPUPOIE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BAaTh T€OMETPUYECKIE OTHOLICHUS MTPU
peLIeHNH 3ajjay; HaXOJUTh I'€OMETPHUYECKHE BEIUYMHBI (JJIMHA, Yrod,
IUIOIA/1b, 00BEM) IPH PEIICHUH 3a/1a4 U3 APYTUX Y4eOHBIX NMPEIMETOB U
U3 pealbHON J>KU3HU; YMEHHE BBIYUCISATH TEOMETPUYCCKHE BEITMYHUHBI
(mHa, yroJj, TUIOIMIAAb, O0BEM, MJIOMIAIL IMOBEPXHOCTH), UCIOJIB3Ys
W3y4YeHHbIE (OPMYJIBI U METOABI, B TOM YHCIIE: IUIONIAh TTOBEPXHOCTH
MUpaMUbl, IPU3MBI, KOHYyCa, IUJIUHIPA, TUIOMAAb cdepsl; 00bEM Kyda,
NPSIMOYTOJIBHOTO  MApaUIeNieNuIesia, MUPaMHUIbl, TPHU3MBI, IMIHHAPA,
KOHYyCa, I1apa; yMEeHUE HaXOAUTh OTHOLIEHHE 00BEMOB MTOJOOHBIX QHUTYD

12

YMeHue ornepupoBaTh MOHATUSIMH: IPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPIAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEIICHNE BEKTOpPa Ha YHUCIO, pPa3lIOKEHHWE BEKTOpa IO 0a3ucy,
CKalIIPHOE TPOM3BEACHHE, BEKTOPHOE IPOU3BEICHHE, YroJll MEKIY
BEKTOpaMH; YMEHHE HMCII0JIb30BaTh BEKTOPHBIN U KOOPAWHATHBIA METO.
JUIL  PCHICHHS TEeOMETPUYECKMX 3a7ad W 3aaad JAPYrHuX yueOHBIX
peIMETOB

13

YMmeHue BeIOupaTh NOAXOASAIINNA METOA JUIsl pEeLeHHs 3a/1a4k; IOHUMaHue
3HAYUMOCTH MAaTeMaTUKU B H3YYEHMM TNPUPOAHBIX U OOIIECTBEHHBIX
IPOLIECCOB M SBJICHUM; YMEHHE pAaCIlO3HABaTh IPOSABIECHUE 3aKOHOB
MaTeMaTUKH B UICKYCCTBE, YMEHHE IPUBOIUTH IPUMEPBI MaTEMAaTHY €CKUX
OTKPBITUH POCCUHCKONW U MUPOBOM MaTEMaTH4ECKON HaAyKH




HEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITIPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA
11 HatypanbHble u nensle uncia. [Ipu3Haky 1eIMMOCTH LEebIX YHCel
12 Panmonansapie  ywcnma. OOBIKHOBEHHBIE M JCCATHYHBIC JPOOW, TMPOIEHTHI,
' OeCcKOHEeUHbIEe TePHOIUIECKIE TPOOH
13 Apudmernueckuii KopeHb HaTypanbHOU creneHu. [leiictBusa ¢ apudmernyeckumu
' KOPHSIMH HAaTYpaJIbHOW CTENEeHH
14 Crenenb c 11e1bM nokazartesneM. CTeneHb ¢ pallMOHAIbHBIM MoKa3aTesneM. CBolicTBa
' CTerneHu
15 CuHyc, KOCHMHYC M TaHIEHC 4YHCIOBOI'O aprymMeHra. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapuwm uncna. JleciTHuHbIe U HATypabHbIE JIOrapu(pMbl
JelicTBuTenbHbIE Yucaa. ApudMeTndecKre ornepanuu ¢ 1eiiCTBUTEIbHBIMU YHCIAMU.
1.7 [TpubnxEHHBIE BBIYMCIICHHUS, IPABUJIA OKPYTJICHHS, TPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUN
1.8 [IpeobpazoBanue BeIpaKCHHI
1.9 KommekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Lenbie 1 ApoOHO-pallMOHANIbHBIE YPAaBHEHUS
2.2 HppanyoHanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckrue ypaBHeHuUs
2.4 [Toka3arenbHbIe U JIorapu(pMUUECKUE YPAaBHEHUS
2.5 Llenbie u APOOHO-paIMOHATBHBIC HEPABEH CTBA
2.6 WppanroHaabHble HEPABEHCTBA
2.7 IToka3aresnbHble U JlorapumMuUeckie HepaBeHCTBa
2.8 Tpuronomerpuueckue HepaBeHCTBa
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMu
211 Matpuia cucreMsl JUHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMYU ¥ rpaduKu
31 @ynkuus, cnocodbl 3amanus (pyHkuuu. I'papux ¢ysxinuu. B3zaumHo obOpaTHble
' ¢byukuuu. YétHbie n HeuéTHbIe QyHKIMU. [lepuonnyeckue QyHKIMH
ObnacTp ompenesneHUs] W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm QyHKUIuu.
39 [IpoMeXyTKH  3HAKOMOCTOSHCTBA. [IPpOMEXYTKH  MOHOTOHHOCTH  (DYHKITHH.

MakcumMyMbl ¥ MUHUMYMBI (yHKIUM. HaubOomnplnee ¥ HauMeHbllee 3HAYCHUE
(GYHKIMM HA TPOMEKYTKE




Crenennas pyHKIHS ¢ HATYpaJbHBIM H LIEJbIM MOKa3ateneM. E€ cBoiicTBa u rpaduk.

3.3 . .
CBoiicTBa 1 rpauK KOpHs N-0i CTENEeHH
3.4 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U rpaduku
3.5 [TokazarenbHas u JorapudmMudeckas GyHKIMU, UX CBOMCTBA U rpaduKu
36 Touku paspsiBa. AcumnTorel rpagukoB ¢yHknuil. CpoiicTBa  QyHKUIHH,
' HENPEPBIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOEI 3aaHUs OCIEA0BATEILHOCTEH
3.8 Apudmerrueckas U reoMerprueckas nporpeccuu. @opMyiia CIoXKHBIX TPOLIEHTOB
4 Hauana maTemaTHueckoro aHaim3a
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 251eMEHTAPHBIX (YHKIMHA
[IpumeHeHue NPOU3BOAHOM K UCCIIENOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonblIero U HauMEHBLIEro 3HAa4eHus (YHKIMU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. UuTerpan
5 MHoxecTBa U JOruKa
5.1 MHoxecTBO, onepauuu HaJ MHOKeCcTBamMu. Jlnarpammel Ditnepa — Benna
5.2 Jloruka
6 BepositHOCTD 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @uryps! Ha IIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 OBEpXHOCTH BpalleHUS
7.5 KoopauHate! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

Amumos A.I., Konsirun FO.M. u ap., Anrebpa un Hayana MateMatudeckoro anammsza. 10-11
KJ1acchl. (0a30BBIi U YrITyOJIEHHBIH YPOBHN);

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Amumos A.I., Konsirun FO.M. u ap., Anrebpa n Hayana MateMatudeckoro aHammsza. 10-11
KJ1acchl. (0a30BBIN U YIITyOJIEHHBIA YPOBHN);

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmorexa IIOK






