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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AaHAIM3a»
6azoBoro ypoBHs ais oOyuatomuxcst 10 —11 kmaccoB pazpaborana Ha ocHOBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeNBHOIO CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIbIBIAEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, U
TpagulMii poccuiickoro oOpaszoBanus. Peanmsanus mporpamMMbl 00€cl€UMBAET OBJIAJICHHE
KJIIOYEBBIMH KOMIIETECHIIMSAMH, COCTABIJISIONIMMH OCHOBY JUISI CAMOPA3BUTUS U HEMPEPHIBHOTO
o0pa3oBaHusl, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHSA
JUYHOCTH O0YJArOIIHXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havasia MaTeMaTHYECKOTO aHaJIM3a» SBIAETCS OJHMM M3 Hamboee
3HaYMMBIX B NPOrpaMMe CTapIled IIKOJbBI, MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECreynBacT
MHCTPYMEHTAJbHYI0 0a3y A HM3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JpPYyrou
CTOPOHBI, (OPMHUPYET JIOTHUECKOE U a0CTPaKTHOE MBIIICHHE YYalluXcsi Ha YpOBHE,
HEOO0XOAMMOM JUIsi OCBOCHHS KypCOB MH(OPMATHKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax naHHOTO Kypca yJaiiiecs OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTOpast GopMyIHpyeT CBOM JOCTH)KEHHUS B MaTeMaTH4eCKOi Gopme.

Kypc anreOpbl 1 Hauan MaTeMaTH4YEeCKOTO aHAIM3a 3aKJa/bIBA€T OCHOBY JUIS YCIICHIHOTO
OBJIAZICHUSl 3aKOHAMH (HU3UKU, XUMHUH, OWOJOTUH, TIOHUMAHUS OCHOBHBIX TEHICHLIUN
SKOHOMHKHU M OOIIECTBEHHON )KU3HHU, TMTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIB30BATh UX B TMOBCEIHEBHOW XU3HHU. B TOXKeE
BpeMsl OBJIaZICHHE aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMH MATeMaTHYECKUMHU KOHCTPYKLIHSIMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPIKJICHHUS,
UCTOJb30BaTh 00O0OIIEHNE M KOHKpETH3aluio, aOCTparupoBaHuMe M aHajoruioo, (opmupyer
KpPEaTUBHOE U KPUTHUYECKOE MBIIUIEHHE. B Xo/e n3ydyeHus anreOpel U Hayajl MaTeMaTHYeCKOro
aHajaM3a B CTapIIeil MIKOJIE ydalluecs MOJy4aloT HOBBIM OMBIT PEIICHUs NMPUKIATHBIX 3a1ad,
CAMOCTOSITEJILHOTO ~ TIOCTPOCHMSI ~MaTeMaTHMYeCKHMX MOJEJeH  pealbHbIX CUTyaluid u
MHTEPOpPETAllMM TOJYYEHHBIX pELICHHH, 3HAKOMATCA C MpUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEeH B NpPUPOJEe, HayKe M B HMCKYCCTBE, C BBIJAIOLUIMMHCS MaTEMaTHYECKHUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc ob6nanaer 3HaUMTENBHBIM BOCHHUTATENbHBIM MOTEHLIMAIOM, KOTOPBIA pean3yercs
Kak 4epe3 yueOHbII MaTepual, CIoCOOCTBYIOIUN (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak H dYepe3 crneuupuKy y4eOHOW JAeATeNbHOCTH, TpeOyIOmed CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIbHOW KOHIEHTpPAllMM BHHUMAHHMS M OTBETCTBEHHOCTH 32
IIOJIy4CHHBIN pe3yibTart.

B ocHoBe meronuku oOyueHHs anreOpe M HayajgaM MaTEMaTUYeCKOrO aHaIM3a JICKUT
JEeATeIbHOCTHBIN NMPUHLINI 00ydeHusl.

CrpykTypa Kypca «AnreOpa v Hayajga MaTeMaTHYECKOTO aHAIN3a» BKIIOUACT CIIEIYIONINe
coJiepKaTelbHO-METOIMUecKue JHUHUU: «YHucrna u BbIYMCIHCHUA», «DYHKIUMH U TpaduKm»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana mMaTemarniyeckoro aHanu3ay, «MHOXKECTBA M JIOTHKa.
Bce ocHOBHBIE coJepKaTeabHO-METOIUYECKUE JTUHUM HM3Y4aroTCs Ha MPOTSDKEHUH JBYX JIET
oOy4yeHHs B CTaplied MIKOJe, eCTECTBEHHO JOMONHSISA IPYr Apyra M MOCTEINEHHO HAaCHIIIAsCh
HOBBIMH TeMaMH U pasfenamu. JlaHHBIH Kypc SBISETCS HMHTETPATHUBHBIM, MOCKOJIBKY
oObenuHsieT B cebe coAepikaHue HECKOJbKUX MaTeMaTH4YeCKUX AUCHUIUIMH: anredpa,



TPUTOHOMETPHS, MATEMAaTUYECKHUIl aHAIU3, TEOPUSI MHOXKECTB U Jip. [Io Mepe Toro kak ydamuecs
OBJIaZIEBAIOT BCE Oojiee MIMPOKMM MaTEMAaTHUECKUM ammapaTroM, Yy HHX IMOCIEA0BaTEeIbHO
(dopMuUpyeTCsT U COBEPIICHCTBYETCSI yYMEHHE CTPOMTh MAaTEMaTU4YeCKyl0 MOJENb pPealbHOU
CUTYyalluW, MPUMEHATh 3HAHUS, MOJyYCHHbIE B Kypce «Auredpa M Hayajlla MaTeMaTHYeCKOTO
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITENbHO CQPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajgaduu, a
3aTe€M MHTEPIPETUPOBATH MOJYUEHHBIN PE3YNbTaT.

CopepxarenpHo-MeTOAMYECKAass  JHMHMS — «Yucima W BBIUMCIEHHS» — 3aBEpIUAET
(dopMUpOBaHME HABBIKOB HCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HayaTo B
OCHOBHOH mIKoJe. B crapiieii mkosie ocoboe BHUMaHKE yaemsiercs (pOpMHPOBAHUIO MPOYHBIX
BBIUMCIIUTENIBHBIX HABBIKOB, BKIIIOYAIOIIMX B Ce0s MCIOJB30BAaHME Pa3IMYHBIX (OPM 3aIlUCH
JNEUCTBUTENBHOTO YHCIA, YMEHHME pAlMOHAJIBHO BBINOJHATH JEHCTBUS C HHUMH, J€NaTh
NPUKHUIKY, OIIGHHBATh pe3ynbTar. OOydaromuecss TMOJIy4aloT HaBBIKM NPHOMMKEHHBIX
BBIYHCIICHUH, BBIMIOJIHEHUSI ICHCTBHI C 4YHCIIaMUd, 3allMCaHHBIMH B CTaHJIapTHOU Qopme,
HCI0JIb30BAHUS MaTEMaTUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAXKEHUM.

Jluaus «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCs Ha NMPOTSHKEHWU BCErO OOyueHHs B
CTaplIed WIKOJE, IOCKOJbKY B KaXIOM paslele IpOrpaMMbl IIPEIyCMOTPEHO peIIeHue
COOTBETCTBYIOIINX 3a7a4. O0yJaromuecs: OBIaIeBAIOT Pa3IMYHbIMU METOIaMU PEIICHUS LETbIX,
panMoHaNbHBIX, HPPALMOHANBHBIX, TOKA3aTEIbHbIX, JOTrapU(PMUUECKUX U TPUTOHOMETPHUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHbIE YMEHMS UCIIONIB3YIOTCS MPU UCCIEJ0BaHUHU
(GYHKIMH C TOMOILBIO MPOM3BOJHOM, pEIIeHHH MPHUKIAAHBIX 337ad M 3aJad Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHBIINX 3HaueHUH (yHkuuu. /laHHas coiep)karenbHas JMHHUS BKIIOYACT B
ce0s1 Takxke (popMHpPOBaHWME YMEHHUH BBIIOJHATH Pacu€Thl MO QGopmylaMm, MpeoOpazoBaHUS
LENbIX, palMOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHUUECKHUX BBIPAXKEHHUM, a Takke
BBIPQXKCHUH, COIEP)KALIMX CTENeHU U Jjorapudmsl. braromaps uzydeHuro anreOpanyeckoro
MaTepHualia IPOUCXOAUT JalbHEHIee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAaKTHOTO MBIIICHUS
ydamuxcs, (OpMUPYIOTCSI HaBBIKM JIEAYKTHUBHBIX PacCyXAECHUH, pabOThl C CHMBOJBHBIMH
(dbopmamu, MpeaCTaBICHHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIC HHCTPYMEHTHI Ul pEIIeHUs TPAKTUYECKUX M €CTeCTBEHHO-
Hay4yHBIX 33Ja4, HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxxatenbHO-MeToAMYEeCKast TUHUS «DYHKIUM U TpaQUKu» TECHO MEperieTaeTcs C
IPYTUMHU JIMHUSMU Kypca, TOCKOJbKY B KAaKOM-TO CMBICIE 3aJaéT IOCIJIEN0BATEIbHOCTD
u3yueHus: Marepuana. l3yueHwe CTeNeHHOW, TMoKa3aTenbHOH, JorapudMudeckoil u
TPUTOHOMETPHUECKUX (DPYHKIMI, MX CBOHCTB M TIpadUKOB, HCIOJb30BaHUE (YHKUUN JUIS
peleHus 3a7a4 W3 JPYruX y4yeOHBIX NMPEJAMETOB M PeajbHOM JKU3HHU TECHO CBSI3aHO Kak C
MaTeMaTH4YEeCKUM aHAJIM30M, TaK U C pEIIEeHUEM ypaBHEHHH M HepaBeHCTB. [Ipu 3Tom Gosbinoe
BHUMAaHHE yjensercss (OPMUPOBAHHUIO YMEHHUS BbIpaxaTb (HOpMyIaMH 3aBHCUMOCTH MEXIY
pPa3NUYHBIMU  BEJIWYMHAMH, HCCIEIOBATh MOJYYCHHbIE (YHKIMH, CTPOUTh HX TIpaduKu.
Marepuan 3TOM COACP/KATEIBLHON JIMHUM HAlEJIEH Ha pa3sBUTHE YMEHHWM U HaBBIKOB,
MO3BOJISIOMIMX ~ BBIp@KaTh 3aBUCHMOCTH MEXKJIY BEIMUYMHAMH B  pPa3NuU4HOM  (opme:
aHAIMTUYECKOW, Tpaduveckoid U cioBecHOH. Ero w3ydeHme cmocoOCTBYyeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  O0OOIIEHMI0O M KOHKPETH3aIHH,
HCIIOJIb30BAHUIO aHAJIOTUM.

ConepxarenpHas nuHus «Hagama mareMaTnyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKIIAIHBIX 3aa4, TOCTYITHBIX 00yJalomuMes, y
KOTOPBIX MOSIBISIETCS BO3MOKHOCTh UCCIIEAOBATh M CTPOUTH Ipaduku (PyHKIHIA, ONIpEeaensiTh ux
HauOOJIbIINE U HAMMEHBIINE 3HAYCHUs, BBIYUCIATD IO GUTYyp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTM M YCKOpPEHHs IpoueccoB. JlaHHas conep:KaTellbHas JIMHUS OTKPBIBAET HOBBIE



BO3MOKHOCTU IIOCTPOEHHUS MaTEMaTUYECKUX MOJEIEH peaJbHbIX CUTYyalMi, HAaXOXKICHUS
HaWJIy4dllero pPEIICHUs B INPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHalM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMaIbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPacro3HaBaTh
NPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HAayKe, TEXHUKE M HCKyccTBe. OOydaroliuecs y3HAIOT O
BBIJIAIOIMXCSl PE3YJbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKM KaK HAyKH, U HX
aBTOpax.

ConepxaTenpHO-METOANYECKAS TUHUSA «MHOXECTBA M JIOTMKA» B OCHOBHOM IIOCBSIIIEHA
2JIEMEHTaM T€OPUU MHOXKECTB. TE€OPETUKO-MHOKECTBEHHBIE IIPEACTaBICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHONH MaTeMaTHKH M MpeaiaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, 00bEIMHSIONINMA
BCE paslenbl MaTeMATHMKU U €€ IPUIIOKCHUH, OHU CBS3BIBAIOT DPa3HbIE MaTEMaTUYECKUE
JUCUUIIMHBL B eauHOoe Lenoe. [Io3ToMy BaXHO OaThb BO3MOXKHOCTH IIKOJIBHUKY ITOHUMATH
TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOM MAaTEMaTUKM U MHCIOJIb30BaThb €ro Uit
BBIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTU4YeCKOTO MOJEIMPOBAHUS, KOTOpPbIe MPU3BaHBI C(HOPMHUPOBATH HABBIKM MOCTPOCHHS
MOJIeNIel peaNbHbIX CUTYallui, UCCIEIOBAHUS 3TUX MOJIENEH C MOMOUIBIO anmapara aareopsl u
MaTeMaTUYECKOr0 aHajau3a M MHTEPIpETalUy II0JYyYEHHBIX pe3yiabTaToB. Takue 3aJaHusd
BIUIETEHbl B KAXKIbIM U3 PA3JeiIOB MPOrpPAMMBI, IOCKOJBKY BECh Marepuan Kypca LIUPOKO
UCIIOJB3YETCs Ul pELICHUs PUKIAAHBIX 3a1a4. [Ipy pemenun peanbHbIX NPAaKTUYECKUX 3a1a4
yyalmuecss — pa3BHBAIOT  HAONIONATENBPHOCTh,  YMEHHME  HAaXOJUTh  3aKOHOMEpPHOCTH,
abcTparupoBaThCs, HUCIOIB30BATh AaHAJOTHIO, 0000MAaTh W KOHKPETH3UPOBATH MPOOIEMYy.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHHMS NPUKIAIHBIX 3a7ad OpraHu3yeTcs B
nporiecce U3y4eHns BCeX TeM Kypcea «Anredpa 1 Hadyaia MaTeMaTHYeCKOTO aHaIH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yue6HOM miiaHe Ha M3yueHHe Kypca anreOpbl U Hadyal MaTeMaTHYeCKOro aHajin3a Ha 6a30BOM
ypoBHE oTBoAMTCA 2 yaca B Henemo B 10 kinacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a Ba
roga ooyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECATHYHBIC TPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue  Ipobu. ApudmerHueckue Omepalud C  PAlUMOHAIBHBIMHU  YHCIAMH,
npeoOpa3oBaHUs YHUCIOBBIX BbIpaxeHMH. [IpuMeHenue npoOelt W TPOILEHTOB ISl PEUICHUS
MIPUKIIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOM KU3HU.

JlelicTBuTenbHbIE yKcha. ParoHanbHBle M MppalMOHANbHBIE uYucia. ApudmMernueckue
olepaluu C JeHCTBUTENbHBIMHE yucIaMu. [IpuOmkEéHHbIEe BRIYMCICHUS, TIPaBUIa OKPYTICHHUS,
IIPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHU.

Crenenp ¢ nenbiM nokazateneMm. CranmapTHas ¢Gopma 3arucH JeWCTBUTENHFHOTO YHCIA.
Hcnonp3oBaHue moaxondmieid ¢GopMbl 3amUcHd  JACHCTBUTEIBHBIX YHMCEN Ui pEIICHUs
MIPAKTUYECKUX 3aJ1a4 U IIPEACTABIICHNS JAHHBIX.



Apudmernueckuii KopeHb HaTypaibHOM creneHu. JlelicTBus ¢ apupMETHUYECKUMHU
KOpPHSIMU HATYPAJIbHOU CTEIICHHU.

CuHyC, KOCMHYC U TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHbIE TPEOOPA30BAHHUS.

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbL.

YpaBHeHHE, KOpEeHb YypaBHEHMs. HepaBeHcTBO, pemieHue HepaBeHCTBa. Merton
MHTEPBAJIOB.

Pemienue nensix u ApoOHO-pAITMOHANIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

Pemrenne nppaiMOHaIbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHHUIO MATEMAaTUYECKUX 3aJad M 3a/1ad U3
pa3nUYHBIX 00JacTell HAYKH U peabHOM KU3HHU.

DyHKUUH U TPapuUKU

Oynkiys, criocoosl 3ananust Gyakuuu. ['padux Gynkumuu. Bzanmuo obparueie GyHKINH.

OO6nacte omnpeneneHuss ¥ MHOXKECTBO 3HaueHUH (ynkuuu. Hymu ¢ynkuuu. IIpoMexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKITUH.

Crenennas (yHKIMS C HAaTypaJbHBIM M IIeNbIM MoKa3aTeneMm. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduk KOpHs n-0il CTETEeHU.

Tpuronomerpudeckass OKpPYXHOCTb, OIpEACICHUE TPUTOHOMETPHUUECKUX (PYHKIUI
YHUCJIOBOI'O apryMEHTA.

Hayana maTeMaTH4ecKoOro aHaJu3a

IlocnemoBaTenbHOCTH, CHOCOOBI  3amaHUsd  IOCJIENOBATEIbHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEIBLHOCTH.

Apudmernueckass U reoMeTpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH T'€OMETPHUECKOW MPOTpPEecCHH.
@opMyiia CIOXKHBIX IIPOLEHTOB. lcrnosb30BaHuE IPOTpecCUr Ul PELICHUS pealbHBIX 3a4ad
IIPUKIIAHOTO Xapakrepa.

MHokecTBa M JIOTHKA

MHosxecTBO, onepaluu Haja MHoKecTBaMu. Jlmarpammel Oitniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O arapara Uil OIMCAaHUs PEANBHBIX IIPOLIECCOB U SBJIICHWUM, IIPU
peleHnn 3a1a4 U3 APYTuX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BIYUCICHUSA

HatypanbHble u nensle uncina. [Ipu3Haky 1e1MMOCTH LENbIX YHCE.

Crenens ¢ palnoHaIbHBIM NTOKa3arenaeM. CBOMCTBA CTENEHH.

Jlorapu¢m uucna. JlecssiTuuHbIe U HATYpaIbHbIC JIOTapUPMBI.

YpaBHeHUS M HEPABEHCTBA

[TpeoOpazoBaHue BBIpaKEHHA, COJEPIKALIUX JIOTAPU(MBI.

[IpeobpazoBaHue BEIpaXKEHHIA, COAECPIKALINX CTENIEHH C PAIIOHAIBHBIM TIOKA3aTEIEM.
IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.



Iloka3arenbHble ypaBHEHUsI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUU. PellleHne NpUKIAAHBIX 3a/ady C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUMN.

Cucrembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUHM U HEPABEHCTB.

IIpuMeHeHrEe ypaBHEHHUN, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTHUYECKUX 3a1ad U
3a]a4 U3 Pa3UYHBIX 00JIacTel HAYKU M peabHON JKU3HH.

DyHKUUH U TPauKU

Oyukius.  I[lepuoandeckue  GyHkiuu. [IpomMexyTkn  MOHOTOHHOCTH  (DyHKLHUH.
MakcumMymbl 1 MHUHUMYMbI QyHKIuH. HambOonbliee W HauMeHblnee 3HAYeHUE (QYHKIUH Ha
IIPOMEKYTKE.

Tpuronomerpudeckre GyHKIUHU, X CBOMNCTBA U TpaUKH.

[Toxa3zaTtenbHas u norapudmuyeckas QyHKIMU, UX CBOWCTBA U I'padUKH.

Hcnonb3oBanue rpagukoB GyHKIUH 11 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (GyHKIUN Ui MCCIEIOBAaHUS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOPBIE BO3HUKAIOT IIPU PEIICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Havana maTemaTu4eckoro anajamnsa

HenpepsiBHble pyHKIIMN. MeTO HHTEPBAJIOB /IS pEIICHUS] HEPAaBEHCTB.

[TpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[TpousBoaHbie 3meMeHTapHBIX (QyHKIMHA. POPMYIBl HAXOXKICHUS MPOU3BOJHONW CYMMBI,
MIPOU3BEJICHUS ¥ YACTHOTO (DYHKIIMH.

[TpuMeHeHre MPOU3BOJHOM K UCCIIEAOBAHUIO (DYHKIIMKA HAa MOHOTOHHOCTh U AKCTPEMYMBI.
Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HaUeHUs (YHKIIMU HA OTPE3Ke.

IIpumeHeHre NPOU3BOAHOM Ui HAXOXKICHMS HAWIYYLIEro pPEIIEHUs B IPUKIATHBIX
3ajayax, JJs ONpeesieHUs] CKOPOCTH MpoIlecca, 3aJaHHOTO (OPMYIION UITH rpauKOM.

ITepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuii M (U3MUECKUi CMBICI. BbluncieHue MHTErpana o
¢dopmyne Herorona—JleiiOHuma.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOTO mpeamera «Maremaruka» IOJDKHO oOecrednBaTh JOCTH)KCHHE Ha
yYpOBHE CpemHEro oOmero oOpa3oBaHUsl CICAYIOIMIUX JIMYHOCTHBIX, METalpEeIMETHBIX |
MPEeIMETHBIX 00pPa30BaTENbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yNnbTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro mpeamera «MaremaTHKa»
XApaKTEPU3YIOTCS:

I'parkraHCKO€ BOCIIUTAHMUE:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOM TMO3UIMHM OOy4aloIerocs Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUHCKOrO OOILECTBa, MPEICTaBICHUEM O MaTEMaTHYECKHX OCHOBaX
(YHKIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH, MPOIEAyp TPakJaHCKOro o0OIIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJEHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (YHKLIUSAMHU ¥ HA3HAYCHUEM.

[TaTpuoTdyeckoe BOCIIMTaHUE:!



C(OPMHPOBAHHOCTHIO POCCUMCKOM Ipa)KTaHCKOW MAECHTHYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOAILLEMY POCCHMCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOLICHUEM K JOCTHXEHUAM
POCCUHCKMX MAaTEMaTUKOB M POCCUHCKOM MAaTEMaTUYECKOM IIKOJIBI, K MCIIOJIb30BAHUIO ITUX
JTOCTH)KEHHUH B IPYruX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUs, ITUYECKOTO NOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM ITPUMEHEHUEM
JOCTHKCHUM HAyKU U JIEATEIbHOCTBIO Y4EHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOCHHUE
YCTOWYMBOTO OYIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K  MHpPYy, BKIIOYas OCTETUKY  MAaTeMaTU4ECKUX
3aKOHOMEPHOCTeH, OOBEKTOB, 3ajgad, pEUIeHUH, pPacCyXIEHHUH; BOCIPHUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acCIeKTaM pa3JInNYHbIX BUJIOB UCKYCCTBA.

@u3n4ecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTWYeCKUe 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUNA M OTIbIXa, pEryinspHas (uznueckas
aKTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMSA, NMPH 3aHATUSAX CHOPTHBHO-030POBUTEIILHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IEHHOCTH TPYAOJIOOMS; MHTEPECOM K pPa3IHMYHBIM
chepam npodhecCHoHATLHOW ACSITeTbHOCTH, CBS3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD Oyayiieil mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
’KM3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHIO H
caM0o00pa30BaHUIO Ha TMPOTSHKEHUHM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
pELICHUHU IPAKTUYECKUX 3aa4 MAaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYAbTYPHI, NMOHMMAHHUEM BIHMSIHHUS COILUAIBHO-
SKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
r100aIbHOTO  XapakTepa  OKOJIOTMYECKMX  MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHe
MaTeMaTU4YeCKUX 3HAHUW Ul pelIeHus 3a7ad B 00JacTH OKpYXKaroueil cpebl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCJICICTBUN JUISl OKPYKAIOLIEH CPEbI.

IleHHOCTH HAy4YHOTO ITO3HAHUS:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOLIECTBEHHOW MPAaKTUKU, TOHUMAaHUEM MAaTeMaTU4YEeCKON HAayKu Kak cqepsl
YEJIOBEUYECKOM NEATEIIbHOCTH, JTANOB €€ Pa3BUTHUA U 3HAYUMOCTH Ul Pa3BUTUS LIMBUIIM3ALINN;
OBJIQJICHUEM $S3BIKOM MATEMAaTUKM M MAaTE€MAaTHYECKOW KYyJIbTYpOM KaK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYIO M HCCIECNOBATEIBCKYI0 JIEATEIBbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3ybTaThl OCBOCHHUS MPOrPaMMBbI y4eOHOTO mpeaMeTa «MaTemMaTukay
XapaKTePU3YIOTCS  OBJAJCHHEM  YHUBCPCAIbHBIMH  HO3HABAMETbHLIMU  OCliCMEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCANbHBIMU — Pe2ysmUGHbIMU
oeticmeusimu.



1) Ynusepcanvnvie nosnasamensusie oeticmsus, obecneuusaiom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yuarwuxcsa (0ceoeHue Memooos NO3HAHUSA OKPYHCAlowe20 mMupa,
npUMeHeHUe 102UYeCKUX, UCCAe008ameNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayueri).

ba3oBble ornyeckue qeUCTBUS:

BBISIBJIATH U XapaKT€PH30BaTh CYLIECTBEHHBIC NMPU3HAKK MATeMaTHYECKHX OOBEKTOB, MOHATHUH,

OTHOLICHUH MEXAy TMOHATUSAMH, (OPMYIUPOBATh ONPEACICHUS TOHATHH; YCTaHABIUBAThH

CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMH, OCHOBAHUSA JJIs1 00OOIEHUS U CPaBHEHUS, KPUTEPHH

MIPOBOJIMMOTO aHAIIN3A;

BOCIPUHUMATh, (QOPMYTUPOBAaTH M MNpPeoOpa3OBbIBaTh CYXKJICHHS: YTBEpIHUTEIbHBIE H

OTpHILIATENIbHBIE, €IMHUYHBIC, YACTHBIC U 00IKE; YCIOBHBIE;

BBISBJIATH MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTHUBOPEUHs B (haKTax, NaHHBIX,

HAOMIONEHUSAX U YTBEPXKACHUAX; MpeAiaraTh KPpUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH H

IIPOTUBOPEUN;

Je7aTh BBIBOJBI C HCIOJIb30BAaHMEM 3aKOHOB JIOTWKH, JACAYKTUBHBIX W HWHAYKTHBHBIX

YMO3AKIIFOUEHU N, YMO3aKIFOUCHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITETILHO JO0Ka3aTeNbCTBA MAaTeMaTHUECKUX YTBEP)KIACHUU (TpSMBIE U OT

IPOTHUBHOTO), BBICTPaWBaTh APTyMEHTALMIO, TPUBOJIUTH MPUMEPHl U  KOHTPIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHUS U BBIBOJIBI,

BbIOMpATh CHOCOO perieHus y4eOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BAapHAaHTOB PELICHHS,

BBIOMpATh HauboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).
ba3oBble uccie10BaTenbCKUE NEUCTBUS:

UCTIOJb30BaTh BOMPOCHI KaK HCCIEIOBATENbCKUN HHCTPYMEHT NO3HaHUSA; (OPMYIHPOBAThH

BOMPOCHI, (PUKCHUPYIOIIME MPOTHBOpEYHE, MpOOIeMy, YCTAaHABJIMBATh HCKOMOE M JaHHOE,

(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO IMO3UIIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE MO YCTAHOBJICHUIO

0COOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SIBICHMSA, MpPOIecca, BBISBICHHIO 3aBUCHMOCTEH

MEX]ly 00BEKTaMH, SIBJICHUSMH, TPOIIECCAMU;

caMoCTOATeNbHO (hopMynrpoBaTh OOOOIIEHMS M BBIBOJABI IO pE3yJabTaTaM MPOBEAEHHOTO

HaOJIOIEHUS, UCCIICI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTD MOJIYUYEHHBIX PE3YyJbTAaTOB, BBIBOJOB U

0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIJIBUTATh MPEINOJIOXKEHUS O €ro

Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanueii:

BBISBIIATE JeUUUTH MHOOPMAIMK, JAHHBIX, HEOOXOAMMBIX JJIsl OTBETa HA BOMIPOC M JUIA
peleHus 3a/1auu;

BbIOMpaTh ~ MHPOPMALMIO M3  MCTOYHMKOB  Pa3UYHBIX  THUIOB,  aAHAJIU3UPOBATh,
CHCTEMAaTH3UpOBaTh W HHTEPIPETUPOBATh HMHGOPMAIMIO DPA3IUYHBIX BUAOB U  (opm
MIPECTaBIICHHUS;

CTPYKTYpUpPOBaTh MH(OPMAILUIO, MPEACTABIATh €€ B Pa3IMuYHBIX (opMax, HUTIOCTPHUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH [0 CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHhueepcanvHvle KOMMYyHUKamueHwle Oeticmsus, obecneuusaom c@hopmuposanHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oomienue:



BOCIPUHHUMATH U (POPMYIHPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBHSIMM U LIETSIMHU OOLICHHUS;
SCHO, TOYHO, I'PaMOTHO BBIP@XAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMUCHMEHHBIX TEKCTaX,
J1aBaTh MOSCHEHUS 10 X0y PEIICHUs 3a7a4l, KOMMEHTUPOBATh MOJIy4YeHHBIH pe3ynbTarT;

B XoJe OOCYXKIEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, MHpOOIEeMBI,
pemaemMoi 3a/1a4M, BBICKAa3bIBaTh MJICH, HAIlEJICHHbIE HAa MOMCK PEIICHHs; COMOCTABISATh CBOU
CYXJICHHsI C CYXJECHUSIMH APYrMX YYaCTHHKOB JMAIOra, OOHApYKMBATh Pa3IMyhe U CXOJICTBO
MIO3UIIMIA; B KOPPEKTHOH popMe popMyTupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh PpE3YAbTaThl pEIICHUS 337a4yH, OKCIEPUMEHTAa, MCCICIOBaHUsA, IPOEKTa;
CaMOCTOSITEJIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3aJad  MpPE3CHTAlMH U
0COOEHHOCTEH ayJUTOPUH.

CoTpyIHUYECTBO:

MOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIECTBa KOMAHJHOW M WHAMBUIYAJIbHOM pabOThl MpH
pemieHMH y4eOHBIX 3a/a4; NPUHUMATh 1€JIb COBMECTHOM JeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHON paloThbl, pacmpeneisiTh BUAbI pabOT, TOTrOBapuBaThCS, 00CYXIATh
MIPOLIECC U Pe3yNIbTaT PadoThl; 0000IaTh MHEHUS HECKOIBKUX JIOCH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTsl (0OCyXIeHHs, OOMEH MHEHMH, «MO3TOBBIC
IITYPMBI» M HHBIE); BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOU ACHUCTBUS C
IPYrUMH 4IEHAMH KOMAaHJbl, OIICHWBAaTh KAuyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenvie oelicmeus, obecneuugarom Gopmuposanue CMbiClo6bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIATH IUIAH, AJTOPUTM peEIIEHUS 3aJaud, BBIOMpAaTh CIOCO0 pemeHus ¢ y4y&ToM
UMEIOIINXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAThb M KOPPEKTUPOBAThH
BapHAaHTHI PEUICHUN C yUETOM HOBOM MH(OPMAITHH.

CaMOKOHTpOJIb:

BJIQJICTh HABbIKAMH IO3HABATEIbHON peQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX ICUCTBUH H
MBICTIMTEIBHBIX ~ TPOIECCOB, WX  PE3ylIbTaTOB; BIAJeTh CIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ybTaTa PEICHNs MaTeMaTHUECKOH 3a1auu;

NOPEIBUAETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HUKHYTH TP pEIICHUM 33Ja4d, BHOCHTH
KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pPe3yibTaTa LENU U YCIOBUAM, OOBACHATh MPUUMHBI JOCTHKEHUS WIH
HEIOCTIDKEHUS ~ PE3YJbTAaTOB  JEATENbHOCTH, HAXOOUTh  OMIMOKY, JlaBaThb  OIICHKY
npUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIbTATBI

OcBoenune y4eOHOTO Kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHaIN3a» Ha YpPOBHE
cpeaHero oéuiero oopa3oBaHus JODKHO 00ECIeUnBaTh AOCTIDKEHHE CIETYIONIUMX MPEeIMETHBIX
00pa30oBaTeNbHBIX PE3yAbTATOB!

10 KJIACC

Yucyia 1 BIYUCTICHUA



OnepupoBaTh NOHATHAMH: PALMOHATBHOE U JICHCTBUTENILHOE YUCIO, OOBIKHOBEHHAs M
JeCATUYHAs IPOOb, MPOIICHTBHI.

BeimonHATe apupmMeTHyecKHe OINepalud C pPalUOHANBHBIMM U JICHCTBUTENBHBIMU
YHUCIaMU.

BeimonsaTe npuOnmKEHHBIE BBIYUCICHHS, HCIOJNb3YS IpaBUiIa OKpPYIJICHUS, JeNaTh
MPUKUJIKY U OLIEHKY pe3yiIbTaTa BHIYMCICHUM.

OnepupoBaTh HMOHATHAMHU: CTENEHb C IEJBIM TOKa3aTelieM; CTaHaapTHas ¢opma 3arucu
JEWCTBUTENFHOTO YHCIA, KOPEHb HATYpalbHON CTENEHH; MCIOJIb30BaTh MOJXOAIIYI0 (opMy
3aIUCH JICHCTBUTENBHBIX YMCEN JJIS PEIIeHUs MPAKTHYECKUX 33/1a4 U MPEJICTaBICHHS TaHHbIX.

OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC W TaHIEHC IPOU3BOJBHOTO  YIJa;
MCIOJIb30BaTh 3aIIUCh MPOU3BOJILHOTO yIJia Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKIIHH.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, pallMOHAIBHOE,
UppalroHaAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPABHEHUE;

BemmonuaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKMX  BBIPOKEHHUH W pemiatb
TPUTOHOMETPHUECKUE YPAaBHEHHS.

BeImonHATe npeoOpa3zoBaHMs LETBIX, PAIMOHAIBHBIX U WPPALMOHAIBHBIX BBIPOKEHUN U
peaTh OCHOBHBIE THIIBI LIEJBIX, PAIIHOHANBHBIX U UPPAIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMeHsATh ypaBHEHUS U HEPAaBEHCTBA Ul PELICHHUs MaTeMaTUYEeCKUX 3a/1ad U 3a7ay U3
pa3nUYHBIX 00JacTell HAYKH U peabHOM KU3HHU.

MopaenupoBaTh peaibHbBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIISATH BBIPAKCHUS,
YpaBHEHMsI, HEPAaBEHCTBA IO YCJIOBUIO 33Ja4yH, HCCIEA0BaTh IOCTPOCHHbIE MOJENU C
MCIOJIb30BAHUEM allrapara ajareOpsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUAMU: (YHKIUS, CIIOCOOBI 3a1aHUs (PYHKIIUH, 00JIacTh ONpEAEICHUs
¥ MHO>KECTBO 3HaYeHUN (PYHKIUH, rpaduK GYyHKIUH, B3aUMHO 0OpaTHBIE (PYHKIHH.

OnepupoBaTh MOHATUSAMHU: UETHOCTh W HEUYETHOCTh (YHKUMH, HYIW (YHKIHUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaduk GyHKIMN U1 PELICHNs] ypaBHEHUH.

Ctpouth M ynTaTh rpaduku JUHEHHOW (DYHKIMH, KBAaApaTHUYHOW (YHKLHHU, CTENICHHON
(YHKIMU C LETBIM ITOKa3aTelIeM.

Hcnonp3oBarh rpadpuku (GyHKIMN U1 UCCIETOBAHUS MPOLIECCOB M 3aBHUCUMOCTEH MpHU
pelIeHNH 3a/ad U3 APYruX y4eOHBIX MPEAMETOB M peabHOW KU3HH; BBIpaXaTb (HhopMyrnamu
3aBHCUMOCTHU MEXIY BETMUNHAMH.

Havana MaTeMaTH4eCKOro aHaIn3a

OmnepupoBaTh MOHATUSAMH: IOCIEIOBATEIBHOCTD, apU(METHUECKasi U TeOMETpPHUYECKast
MIPOTPECCUH.

OnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBIBaIOIIasi TeOMETPHUECKasi IpOoTpeccusi, Cymma
0ECKOHEYHO YOBIBAIOIIECH reOMETPUIECKOM MTPOTPECCUH.

3amaBarh MOCIEAOBATEIFHOCTH Pa3IMYHBIMU CIIOCOOaMHU.

Hcnonp30Barh CBOMCTBA MOCIEAOBATEIBHOCTEH U IPOIPECCUM Ui PELIEHUs pealbHbIX
3aJa4y MPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMHI: MHOKECTBO, ONIEPALIUU HAJ MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaT Uil OMMCAHUS PeaJIbHBIX MPOILECCOB
U SIBJICHUH, TIPH PELICHUH 3a71a4 U3 IPYTUX Y4EOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACTICHUE, TEOPEMA, CIEICTBHE, J0KA3aTEIbCTRO.



11 KJIACC

Yuciia 1 BIYUCICHUSA

OnepupoBaTb MNOHATHAMM: HATypajlbHOE, LEJI0€ YHUCIO; HCIIONb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHCIIA HA IPOCTHIE MHOKUTEIN JJI pELICHUS 3a/1ay.

OnepupoBaTh NOHATUEM: CTENIEHD C PALlMOHAJIBHBIM IT0Ka3aTEIIEM.

OnepupoBaTh NOHATUSAMHU: JIOTapU(M YUCIIA, TECATUYHBIC U HATypalbHbIC JTOTApU(MBL

YpaBHeHUs M HEPABEHCTBA

[IpuMeHsATH CBOMCTBA CTENEHHM M TpeoOpa3oBaHUS BBIPAKEHHI; OMEpUpPOBATH
MOHATHUAMM: IIOKA3aTeIbHOE YPABHEHUE M HEPABEHCTBO; pellaTb OCHOBHBIE  THUIIBI
[I0KA3aTEeIbHBIX YPABHEHUM U HEPABECHCTB.

BeimonnaTe mpeoOpa3oBaHUs BBIPAKEHUH, COJEpKALIUX JIOrapu(Mbl; OIEpPUPOBATH
MNOHATUSAMH: JIOTapU(MHUUECKOE YpPaBHEHHWE W HEPABEHCTBO; peIIaTh OCHOBHBIC THIIBI
norapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pemienus npocTenInx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHENHBIX YpaBHEHUIN U €€ pEIIeHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUU JIJIS PELLICHUS MPAKTUYECKUX 3a1a4.

Haxonuts pemeHus npoCTeNInX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

MopenupoBaTh peaibHBIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIIEI0BATH IIOCTPOECHHBIE MOJEIH C
MCTIOJIb30BAHUEM allllapara ajareOpsl.

DyHKUUH U TPapuUKU

OnepupoBaTh MNOHATHUSAMH: TEpUOAMYECKas (QYHKIUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOUYKH SKCTpeMyMa (yHKIHMH, HauOoJiblllee M HauMEHbIIee 3HaueHHs (yHKIMM Ha
MIPOMEKYTKE; UCTIOIB30BaTh UX ISl UCCIeI0BaHUs (YHKINH, 33JaHHON TPapHKOM.

OnepupoBaTb  MOHATHSAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JiorapuMuyeckon U
TPUTOHOMETPHUECKUX (PYHKIMI; M300paskaTh UX HA KOOPAMHATHOHM IMIOCKOCTU M HCIIOJIb30BaTh
JUIsl pELLICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKH JUHEWHBIX YpaBHEHUH W
HCIIOJIb30BATh UX JJIs PELICHUS CUCTEMBI JINHEWHBIX YPAaBHEHUMN.

Hcnonb3oBarh rpaduku (YHKUMH A7 MCCIEIOBaHUS IMPOIECCOB M 3aBUCHUMOCTEH U3
APYruX y4eOHBIX TUCIHILINH.

Havyana maTemaTu4eckoro anajamnsa

OnepupoBaTb  NOHATHSAMM:  HENpephIBHAas  (QYHKIUSA;  NPOU3BOAHAS  (YHKIUY;
UCIOJb30BaTh T€OMETPUUECKHH U (PU3UUECKUI CMBICT TIPOU3BOTHOMN ISl pEILICHUS 3a/1a4.

HaxonuTh mpou3BOAHBIE 3JIEMEHTApHBIX (YHKIHH, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKITHIA.

Hcnonp3oBaTh MPOM3BOJIHYIO Uil  HCCIENOBaHWS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, TPUMEHSATH PE3YIbTAThl UCCIIECAOBAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcnonp30Barh NIPOU3BOAHYIO AJI HAXOXKACHUS HAWIYUYILIErO PELICHUS B IPUKIAJHBIX, B
TOM YHCJIE COLMATIbHO-3KOHOMHUUYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUSAMH: NEPBOOOpa3Has MU MHTErpai; MOHUMATh FEOMETPUUYECKUN U
¢bu3nvecKuil CMBICI HHTETpaJa.

Haxonuthk mepBooOpa3Hble 3IEeMEHTApHBIX (PYHKIMI; BBIYUCIATH MHTETpal MO (Gopmyine
Herorona—Jleitbuuna.



Pemarn MNPUKJIAAHBIC 3ala4i, B TOM YHUCJIC COHUAIbBHO-3KOHOMHWYCCKOI0 U (bI/I?)I/I‘IeCKOFO
XapakTepa, CpCACTBAMU MATCMATHYCCKOT'O aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosaunuyectBo yacos JJIeKTPOHHbIe HH(ppoBbIe
HaumeHoBaHue pa3aeioB u
n/ KonTpoabnbie | IIpakTnueckue 00pa3oBaTeJbHbIe Pecypehbl
TEeM NPOrpamMmbl Bcero
n padoThI padoThI
MHOk€ecTBa pallMOHAIBHBIX U [[BubmnoTexa [JOK
1 JNIENCTBUTENBbHBIX YUCEIL. 14 1 0 httDS://m.edSOO.rU/l5683]33.3]]
PanmonansHbIe ypaBHEHUS U
HEPaBEHCTBA
) Oyukiun 1 rpapuku. CTeneHb 6 0 0 [[bubmuoreka LIOK
C LIEJIBIM [I0KAa3aTeIeM https://m.edsoo.ru/1568aba3]]
Apudmernueckuii KopeHb n— [[bubmuoreka LIOK
3 ol creneny. ppanuoHanbHbIe 18 1 0 https://m.edsoo.ru/1568aba3]]
ypaBHEHUS U HEPABEHCTBA
Dopmyisl [[bubmuoreka LIOK
4 TPUrOHOMETPHU. TpUrOHOMETD 22 1 0 https://m.edsoo.ru/1568aba3]]
WYECKUE YPaBHEHUS
5 [TocnenoBarenbHOCTH U 5 0 0 [[bubmmoTeka [IOK
IPOrpeccHH https://m.edsoo.ru/1568aba3]]
6 [ToBTOpeHue, 060061ICHNE, 3 1 0 [[BubmnoTexa [JOK
cucTeMaTu3anus 3HaHUi https://m.edsoo.ru/1568aba3]]
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOTPAMME



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

11 KVIACC

KoaunuyecTBOo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM DJIeKTPOHHbIE HU(PPOBHIE
n/m | MporpaMMblI Bcero Konrpoabueie | Hpakririeckite o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
CremneHb ¢ pallMOHATBLHBIM [[bubmmroTeka [IOK
{ nokasaresem. IlokasarenbHas 1 { 0 https://m.edsoo.ru/fl 1c4afd]]
¢byukmus. [TokazaTenbHbIe
ypaBHCHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS. [[bubmuoreka LIOK
2 JlorapudmMuueckre ypaBHEHUS U 12 0 0 https://m.edsoo.ru/fl 1c4afd]]
HEPaBEHCTBA
Tpuronomerpudeckue GyHKIUU U [[bubnuoreka LIOK
3 ux rpaguku. TPUrOHOMETPUUECKHE 9 1 0 https://m.edsoo.ru/fl 1c4afd]]
HEPaBEHCTBA
4 IIpounsBonas. [Ipumenenue 24 1 0 [[bubnuoreka LIOK
TIPOM3BOTHO https://m.edsoo.ru/fl 1c4afd]]
bubmmoreka [JOK
> Hirerpart it ero npHMeHetis ? 0 0 1[1[ttps://m.edsool.lru/f1 Ic4afd]]
. bubmmoreka [JOK
6 Cucremst ypasHeHHi 12 ! 0 1[1[ttps://m.edsool.lru/f1 Ic4afd]]
bubmmoreka [JOK
7 HarypanbHble u nensie ynucna 6 0 0 1[1[ttps: e dsooI.lru 1 1c4afd]]
2 [ToBTOpEeHue, 060061ICHNE, 18 ) 0 [[bubmmroTeka [IOK
CHCTEMATU3AIUs 3HAHUI https://m.edsoo.ru/fl 1c4afd]]
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kon . .
R IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
pesyinTaTa NPOrpaMMbl CpeJHEro o01ero 00pa3oBaHus
1 Uucna v BBIYMCIIEHUS
11 OnepupoBaTh TMOHATHSMH: pPAalUOHAJIBHOE U JCWCTBUTENIBHOE 4YHUCIO, OOBIKHOBEHHAs H
] JeCATUYHAs JPOOb, MPOLIEHTHI
1.2 Brinonusate apudMernueckre onepanuu ¢ palioHaIbHBIMU U JEHCTBUTEIBHBIMU YHCIAMU
13 BoinonusaTe npuOnuxEHHbIE BHIYMCICHUS, UCIIONB3Yys MpaBUila OKPYIJIEHUS, JIeNIaTh IPUKUIKY U
OLIEHKY pe3yJIbTaTa BbIYMCICHUN
OnepupoBaTh NOHATUSMHU: CTENEHb C LENbIM IOKa3zaTelieM, CTaHaapTHas ¢opMa 3alucu
1.4 JeMCTBUTENIBHOTO YKCIa, KOPEHb HATYpPaJbHOW CTENEHHU; WCIONb30BaTh MOAXOALIYI0 (opmy
3aMucu ACHCTBUTENBHBIX YHCEN JUI PEHICHUS TPAKTUYECKUX 3aJ1a4 U MPEJICTABICHUS JaHHBIX
s OnepupoBaTh MOHATUSAMHU: CHUHYC, KOCHHYC M TaHT'€HC IPOHM3BOJIBHOI'O YIJa; HCIOJIb30BATh
] 3aMMch NPOU3BOJIBHOIO YIiia uepe3 oOpaTHbIE TPUTOHOMETpUUYECKHe (PYHKIIUU
2 YpaBHEHHUS 1 HEPABEHCTBA
21 OnepupoBaTh MOHSATUSMH: TOXAECTBO, YpaBHEHHE, HEPAaBEHCTBO, LEJI0e, PaLUOHAIBHOE,
HppalOHAIbHOE ypaBHEHNE, HEPaBEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE
) BoinonusaTe npeo0pa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUHM W peliaTb TPUTOHOMETPUYECKHE
] ypaBHEHHS
3 BoinonnsaTe nmpeoOpa3oBaHusl LENbIX, pallMOHANBHBIX U UPPAllMOHATIBHBIX BBIPAXKEHUI U pelaTh
' OCHOBHBI€ THIIbI LIETIBIX, PALIMOHAJIBHBIX U UPPALlMOHAJILHBIX YPABHEHUH 1 HEPABEHCTB
94 [IpumeHATs ypaBHEHHMS M HepaBEHCTBA MJs PELICHHsS MaTeMaTH4YecKUX 3ajady M 3ajJay M3
' pa3nuyHBIX 00JacTell HAYKU U pealibHON KU3HU
MopenupoBaTh peajbHble CUTYalll Ha SI3bIKE aJreOpbl, COCTABIIATH BHIPAXKEHUS, YpaBHEHUS, HE-
2.5 paBEHCTBA M0 YCIOBHUIO 3aJIa4M, UCCIIEI0BATh TOCTPOSHHbBIE MOJIEH C HCIIOJIb30BAHUEM armapara
anreOpbl
3 OyHKUMHU U rpaduKu
31 OmnepupoBath TOHATUAMH: (DYHKIHWS, CHOCOOBI 3amaHus (QYHKIMH, OONACTh ONMPEHCNCHUS U
MHOXECTBO 3Ha4eHUH (yHKUMH, rpaduk GyHKIMH, B3aUMHO 00paTHBIE (QYHKIUH
10 OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEYETHOCTb (YHKIMHM, HYIH (YHKUHH, MPOMEKYTKH
] 3HAKOIMOCTOSHCTBA
33 Wcnonp3oBathk rpaduku GyHKUMN 15 pelIeHUs] ypaBHEHU I
34 CrpouTb U yuTaTh rpaQuKy JUHEHHONH (PYHKLIMHU, KBaIAPATUUHON (HYHKIHH, CTENEHHON (QYyHKIIUH
] C 11eJIbIM NIOKa3aTeseM
Ucnons3oBatk rpaduku GyHKUUN AT UCCIIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEH MPHU pEeIICHUU
3.5 3a/1a4 U3 Jpyrux y4yeOHbIX MPEAMETOB U pPealibHOM JKU3HU, BbIpaXkaTh (GOpMyJiaMU 3aBHUCHMOCTH
MEXK]y BeTMYUHAMU
4 Hayana matemaTHueckoro aHaimsa
41 OnepupoBaTb MOHATHSMH: IOCIENOBATENbHOCTb, apu(MeTHUecKass W  TreoMeTpudecKas
] IpOrpeccun
40 OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBalOIIas TIeOMETpUYecKas MpOrpeccHs, CyMma
] 0ecKOHeYHO yObIBaloIIel TeOMETPUYECKONH MPOrpeccuu
4.3 3ajaBaTh NOCIEN0BATELHOCTH Pa3IMUHBIMU CIIOCOOAMHU
44 Hcnonb3oBath CBOICTBAa MOCIENOBATENBHOCTEH W MPOrPEecCHil JUIsl pelieHus] peasibHbIX 3ajad

MPUKIIAAHOI0 XapaKkTepa




Kox

IIpoBepsieMble NMpeiMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM

MpoBEpAEMOTo NPOrpaMMbl CpeJHEro o01ero 00pa3oBaHus
pe3yiabTaTa
5 MHOXecTBa U JIOTHKa
5.1 OmneprupoBaTh NOHATHSIMHU: MHOXECTBO, OIIEPAIIUU HaJl MHO)KECTBAMU
59 Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapaT Uil OMUCAHUS PEaNbHBIX IIPOIECCOB U
] SIBIICHUH, TIPY PEIICHHUM 33124 U3 IPYTUX YIeOHBIX IPETMETOB
5.3 OmnepupoBaTh NOHATHAMU: ONPEJCICHIE, TEOPEMa, CIICICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Kon . .
IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
ng:;g:;r:;) NPOrpaMMbl cpeHero o0mero 00pa3oBaHus
1 Uwcna v BEIYUCICHUS
11 OmnepupoBaTh MOHATHAMH: HATypallbHOE, IENOE YHCIIO; HWCIONB30BATh MPU3HAKH JCIUMOCTH
LEJBIX YHCEIN, PA3JIOKEHHE YMCIIa Ha IIPOCThIC MHOXKUTEIH YIS PEIICHHS 33134
1.2 OmnepupoBaTh MOHITHEM: CTEIICHb C PAIIMOHATBHBIM TOKa3aTeIeM
1.3 OmneprupoBaTh NOHATHAMU: JIOrapudM Yucia, JeCITHIHBIC U HATYPaIbHBIC JIOTapH(MEI
2 YpaBHEHHUS B HEPABEHCTBA
[IpumeHATs CBOMCTBa CTENEHHW Ui TpPeoOpa3OBaHUS BBIPAKEHHH, ONCPHUPOBATH ITOHSTUSIMH:
2.1 MOKAa3aTeNIbHOS YPaBHEHNE W HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI [TOKA3aTEIBHBIX YPAaBHEHUH H
HEPaBEHCTB
BeimonuaTe mpeoOpa3oBaHus BBIPAKEHHN, COMCPIKAIINX JIOrapu(pMBL; ONEPHPOBATH MOHSATHIMU:
2.2 norapuMuYecKoe YpaBHEHHE M HEPABCHCTBO; pEIIATh OCHOBHBIC THITBI JIOrapu(MHUECKUX
ypaBHEHUI U HEPABEHCTB
2.3 HaxomuTp perieHus mpoCTeHIINX TPUTOHOMETPUICCKUX HEPABCHCTB
4 OmnepupoBaTh MOHITUSAME: CHCTEMa JINHEHHBIX YPaBHCHHUN U €€ PElICHUE; UCIIONB30BATh CUCTEMY
] JIMHEHHBIX YpaBHEHUH JJIs PEIICHUS MPAKTUIECKUX 3324
55 Haxomutp peleHus TPOCTEHININX CHUCTEM U COBOKYIHOCTEH pPAalMOHANBHBIX YpaBHEHUH H
] HEPAaBEHCTB
MopenupoBaTh peaibHbIC CHUTYallMd Ha S3bIKE aNreOpbl, COCTABITH BBIPAKCHHUS, YpaBHCHUS,
2.6 HEPaBCHCTBA M CHCTEMBI [0 YCIOBHIO 3aJIa4d, KCCIIEAOBaTh IIOCTPOCHHBIC MOJICTH C
MCIOJIb30BAHUEM amIiapaTta anredpbl
3 DyHKUMU U rpadUKu
OrmepupoBaTh MOHATHSMH: MIEPHOANIECKAsT (HYHKIHS, TIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOUKH
3.1 9KCTpeMyMa (YHKIMH, HAuOONbIIee W HAUMCHBIICe 3HAYCHUS (YHKIMA Ha MPOMEXKYTKE;
WCIIONHb30BATh UX JUIS HCCIENOBaHUs (DYHKIMH, 33JaHHOU rpahrKoM
OmnepupoBaTh MOHITHSIMHU: TpauKd IMMOKA3aTENBHOM, JIOrapuMUUECKOH M TPUTOHOMETPHYCCKUX
3.2 GbyHKIMH; H300pakaTh UX HA KOOPIUHATHOW ITOCKOCTU M UCIIONB30BATh UTS PEIICHUS YPAaBHEHHUH U
HEPABCHCTB
33 N306paxaTs Ha KOOPAWHATHOW IUIOCKOCTH Tpa(pUKH JHHEHHBIX YPaBHEHUH W HCIIOJIB30BATh UX
] JUTSL PEIICHHS CHCTEMBI JIMHCHHBIX YpaBHEHUH
34 Ucnone3oBate Tpadukyn (GYHKIUHA U HCCIIEAOBAHUS IMPOIECCOB W 3aBUCHMOCTEH W3 JPYTUX
] y4eOHBIX TUCIUILIHH
4 Hauana MaTeMaTH4ecKoro aHanmsa
4.1 OnepupoBaTh TOHATHAMHU: HENpPEphIBHAS (QYHKIWS, NPOU3BOIHAs (DYHKIWHU; HCIONB30BATh




Kon

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM

NMPoBePSIEMOro
NMPorpamMmbl cpeaHero oouero oo0pa3oBaHus
pe3yjabTara
FeOMeTpI/I‘IeCKI/Iﬁ u (1)PI3PI‘{GCKI/II7I CMBbICJI HpOI/I3BOI[HOI71 JJI pCIICHUS 3a1a4
4 HaXOI[I/ITI) IpOU3BOJHBIC OJIEMECHTApPHbIX d)YHKHHﬁ, BBIYHCIIATD IMpOMU3BOJAHBIC CYMMBI,
MIPOM3BEACHHUS, YACTHOIO (PYHKIIMH
4.3 Hcnomns3oBath IPpOU3BOAHYIO I UCCIICJOBAHUS d)YHKHI/II/I Ha MOHOTOHHOCTBb U OKCTPEMYMBEI, ITIpU-
' MCHATD PE3YJIbTAThI NCCICAOBAHUSA K ITOCTPOCHHUIO Fpa(bI/IKOB
4.4 Hcnons3oBath MPOM3BOAHYIO MJIA HAXOXKIACHUS HAMITYUIICTO PCIICHMA B IMIPUKIIAIHBIX, B TOM YHCJIC
' COMAJIbHO-3KOHOMHWYCCKHUX, 3aJadax
4 OHepI/IpOBaTL IIOHATUSAMMU nepBoo6pa3Ha$[ W UHTErpaJl; IOHNMAaTb FeOMeTpI/I‘{eCKI/Iﬁ n (1)I/I3I/I'-ICCKI/II71
s CMBICJI MHTCTpajia
46 Haxoaute mnepBooOpasHble 3JIEMEHTapHBIX (YHKUMH, BBIYMCIATH HHTErpajl mo Qopmyle
' Herorona — JleliOnuna
47 Pemats OpUKIAAHBIC 3ada4d, B TOM YHUCIC COLOUAIBHO-ODKOHOMUYECKOIrO H (1)PI3I/I‘IGCKOFO
’ XapakTepa, CpeaACTBAMH MATCMATUUCCKOI'O aHaJIn3a

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

Yucna u BBIYUCIICHUS

1.1

Panonansabie uncina. OOBIKHOBEHHBIE W JECSITUYHBIE JPOOU, MPOIEHThI, OECKOHEYHBIC MEPUOAUYSCKUE
Jpodu. ApudMeTHYECKUe Orepaluu ¢ palliOHAIBHBIMU YKCIaMH, IPE00Pa30BaHUsl YHCIOBBIX BhIPAXKEHUH.
[Ipumenenue apoOelt U MPOIEHTOB JUIsl PEIICHHS MPUKIIATHBIX 3aa4 U3 Pa3IMYHbIX OTpacie 3HAHWUH U
peaIbHOM KU3HU

Z[eﬁCTBHTeHLHBIe yyciia. PanyoHanbHbIE U HppalMOHaJIbHBIC 4YHCIIA. ApI/I(i)MCTI/I'-IeCKI/Ie ornepanuu ¢

1.2 |melictBuTenpHBIMU unchnamu. [IpuOIMKEHHBIE BBIUMCIEHUS, NMpaBWiIa OKPYIJICHHS, NMPUKUIKA U OLIEHKa
pe3yJbTaTa BEIUMCIEHUN
Crenenp c nensiM nokaszareneM. CraniapTHas ¢opMma 3amucd JeWCTBUTENbHOro yucia. Mcmonb3oBaHue
1.3 |nmoaxoasaumieil Gopmbl 3anucu AEWCTBUTENBHBIX YMCEN IS PEIIEHUs] MPaKTUUYECKUX 3a/1ad U MpeACTaBICHUS
JTAHHBIX
1.4 Apudmernyecknii KOpeHb HaTypalbHOH creneHu. JedcTBus ¢ apuMETHUECKUMH KOPHSMH HAaTypasbHOM
] CTeneHn
15 CuHyc, KOCMHYC W TaHI'€HC YHCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIIOBOTO
apryMeHra
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxnecTBa 1 TOXIECTBEHHBIE TPe0Opa30BaHUs
2.2 |IIpeobpa3oBaHue TPUTOHOMETPUUECKHUX BhIpaskeHUI. OCHOBHBIE TPUTOHOMETPUUECKHE (DOPMYJIbI
2.3 | YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeToJ] HHTEpBaJIoB
2.4  |Pemenue nensix u qpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPAaBEHCTB
2.5 | Pemienue nppaluroHagbHBIX YpaBHEHUH 1 HEPABEHCTB
2.6 |Penienue TpUrOHOMETPUUECKUX YPaBHEHUIN




Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

27 [Ipumenenue ypaBHEHU u HEPaBEHCTB K PELLEHHIO MaTeMaTUYEeCKUX 3ajga4
] Y 3aJ1a4 U3 pa3JIMYHbIX 00JIaCTeH HAYKH U PeaIbHOM KU3HH
3 DyHKUMU U rpaduKu
3.1 @DyHKUUA, cnocodsl 3aganud pyHkuuu. I'paduk Gynkimm. Bzanmuo o6patHbie QyHKIMH
39 Ob6nacTp onpeneneHust U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yuxiuu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
] Yérnaple u HeuéTHBIC QYHKIIMN
33 Crenennast GyHKIUSI C HaTypaJIbHbIM U LENbIM IOKa3zateneM. E€ cBoiictBa u rpaduk. CBoiictBa u rpaduk
] KODPHS 1-0i CTeNeH!
3.4 |Tpuronomerpuueckasi OKpy>KHOCTb, OIIPEJIEIEHUE TPUTOHOMETPHUECKUX (DYHKIMI YUCIIOBOTIO apryMeHTa
4 Hayana matemaTHueckoro aHaimsa
4.1 |IocnenoBaTeabHOCTH, CIOCOOBI 3aJJaHU MOCIEA0BaTeNbHOCTEH. MOHOTOHHBIE TOCIIEA0BATENLHOCTH
Apudmernyeckas 1 reoMeTpuuecKas rnporpeccuu. beckoHedHo yObIBarolias reoMeTpudeckas Iporpeccus.
4.2 |Cymma OeckoHeYHO YyObIBarouleii reomerpuueckod mporpeccud. @Oopmyna CIOKHBIX IPOLEHTOB.
Wcnonp3oBaHue Nporpeccuu Ajis pelieHus peajbHbIX 3aJa4 MPUKIAaJHOrO XapaKkrepa
5 MHOXecTBa 1 JIOTHUKa
MHoxecTBO, ollepaldd Haj MHoxecTBamu. Jluarpammbl Oiinepa — Benna. IlpuMeHeHune TeopeTuKoO-
5.1 [MHOXecTBEHHOI0 ammapara JUisl OMCAHUS PealibHBIX MPOLIECCOB U SBJICHUH, IIPU PELISHUH 33134 U3 JPyrux
y4eOHBIX MTPEIMETOB
5.2 | Onpenenenue, Teopema, CIeACTBHE, JOKA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA
1 Uucna v BEIYMCIIEHUS
1.1 HatypanbHbie u uenble uncina. [Ipu3Haky 1e1MMOCTH HENbIX YHCel
1.2 CreneHb ¢ pallMoHaJIbHBIM NoKa3aTesneM. CBOHCTBA CTENEHH
1.3 Jlorapugwm uncna. JlecaTuuHbIE U HATYpaJIbHBIE JIOTapr(Mbl
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaXeHUH, COlepKaIIUX JIorapu (MBI
2.2 [Ipeobpa3oBaHue BbIpaKeHUH, COIEPHKAIINX CTENEHH C pallMOHAIBHBIM [TOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenbHble ypaBHEHHS 1 HEPAaBEHCTBA
2.5 JlorapudmMuyeckue ypaBHeHHs U HEPaBEHCTBA
26 Cucrembl JHMHEHHBIX YpaBHEHUH. PelieHue NpUKIagHBIX 33Jad C IOMOUIbIO CHCTEMbl JMHEHHBIX
' ypaBHEHHH
2.7 CucTteMbl 1 COBOKYIHOCTH PallMOHAJIHBIX YPAaBHEHUI 1 HEPaBEHCTB
)38 [IpumeHeHue ypaBHEHMId, CHCTEM W HEpPaBEHCTB K PELICHUI0 MaTeMaTH4YecKHX 3aJad W 3a7ad u3
' pa3nuyHbIX 00JacTell HAyKU U peasibHON KU3HU
3 DyHKUMU U rpadUKu
31 Oynkuua. [lepuonuueckue ¢yHkuuu. I[IpoMexyTku MOHOTOHHOCTH — (pyHKUIuMH. MaKCUMYyMBI
' 1 MUHUMYMBI GyHKund. Hanbonpliee 1 HarMeHblee 3HaueHne (PYHKIMU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue QyHKIIUHU, UX CBOICTBA U rpaUKH




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

33 [TokazaTenpHas u Jorapudmuyueckas GyHKIMU, UX CBOMCTBA U TpadUKu

3.4 Hcnonw3oBanue rpadukoB GyHKIuMH U1l pelieHnst ypaBHEHUH U THHEHHBIX CUCTEM

35 Ucnonw3oBanue rpagukoB GyHKIMA I HMCCIEIOBAaHHUS MPOLIECCOB W 3aBUCUMOCTEH, KOTOpBIE
] BO3HUKAIOT NPU PEIICHUH 3a7a4 U3 IPYTruX yUeOHbBIX IPEIMETOB U PEaIbHON KU3HU
4 Hayana matemaTHueckoro aHaimsa

4.1 HenpepriBHBIC QyHKIMHA. METO HHTEPBAJIOB ISl pEIICHHS HEPABCHCTB

4.2 [TponsBonnas ¢pyukimu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHON

43 [Ipou3BoaHble 37eMeHTapHbIX QYHKIMNA. DOPMYITBl HAXOKAESHUS TPOU3BOJHON CYMMBI, IPOU3BENCHUS U
] 4acTHOro (DYHKIIHH

44 [IpumeHeHue Tpou3BOIHON K HCCIENOBaHUIO (DYHKIMKA Ha MOHOTOHHOCTh M KCTpeMyMbl. HaxoxaeHue
' HanOOJIBIIETr0 M HAUMEHBIIIEr0 3HAYCHHS (DYHKIIUHU HA OTPE3KE

45 [IpumeHeHue MPOM3BOMHOW MJIsl HAXOXKAEHUS HAWYYIIero peleHus B NPUKIAAHBIX 3ajayax, i
] OMpe/IeNIeHNs CKOPOCTH Mpoliecca, 3a1laHHoro (GopMynoi win rpagukom

4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

47 WnTerpan, ero reomerpudeckuii u pu3ndeckuii cMpIca. Beraucnenne naTerpana mo gpopmyne Herorona —

Jlelibaumna

IMPOBEPSAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHMS OCHOBHOM OBPA30BATEJBLHOM INPOT'PAMMBbI CPEJTHET'O OBIIETO

OBPA30OBAHUA
Kon IIpoBepsiemble TpeOOBaHMS K NPEeAMETHBIM pe3yJIbTaTaM OCBOCHHSA
NpOBEpPsSIEeMOro OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero oouero
TpeOoBaHus o0pa3oBaHusi

Bnagenue MeTomaMu J10Ka3aTenbCTB, aIrOPUTMaMu pelIeHUs 3ajad; yMEHHe
(dhopMyaMpoBaTh U ONEPUPOBATH MOHATUSAMU: ONpENENeHHe, aKCUoMa, Teopema,
CIIEJICTBHE, CBOWCTBO, MPHU3HAK, J0KA3aTENbCTBO, PaBHOCUJIbHBIE (HOPMYIHPOBKH;
NPUMEHATh UX; YyMeHue (opMyaupoBaTb OOpaTHOE M MPOTUBOIMOIOKHOE
yIBEpXKJEHHE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOJIB30BATH METO]
MaTeMaTU4YeCKO WHAYKUMHU; MPOBOAUTH JIOKAa3aTeNbHBIE pAaCCYyKIACHUS IMpU
peleHny 3a/ay, OLIEHHWBATh JIOTMYECKYI MPaBUIIBHOCTh PACCYXKICHU; yMEHUe
ONepUpoBaTh  MOHATHUAMHU:  MHOXECTBO, IOAMHOXXECTBO,  OlEpalud  Haj
MHOXXECTBAMH;, YMEHHME HCIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar s
OMMCaHUs pealIbHBIX MPOLIECCOB U SIBJICHUN M MPU PELICHUH 3a]1a4, B TOM YHUCIIE U3
JOpyrux y4eOHBIX MPEeIMETOB; YMEHHE OMEPUPOBATH MOHATUAMU: rpad, CBSI3HBINA
rpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh M OIUCHIBATH Ipadbl
Pa3NIUYHBIMU CIIOCO0AMU; MICIION30BATh Tpadbl MPH PEIICHUN 33134

YmMmeHue OINEpUPOBATH IMOHATHUAMHU: HATypPaJIbHOC 4YHCJIO, LEJI0€ YHCJIO, CTCIICHb C
OEJIbIM I1OKA3aTCJICM, KOPCEHb HaTypam)Hoﬁ CTCIICHU, CTCICHb C palluOHAJIbHBIM
IoKa3aTcCJICM, CTCIICHb C JIECTBUTEIbHBIM IIOKa3aTcCJICM, .]'IOl"ﬁpI/I(bM quciia, CUHYC,
KOCHMHYC W TAHI'CHC IMPOU3BOJIBHOI'O0 4YHCJIda, OCTATOK IO MOAYJII, PallMOHAJIbHOC
YKCJI0, MPppallMOHAJIBHOC YU CJI0, MHOXKECTBA HATYpPaJbHBIX, LEJIbIX, palluOHAJIIbHBIX,
JIEUCTBUTENbHBIX YrCeJl; YMCHHEC HUCIIOJIb30BATh IPHU3HAKU ACIUMOCTH, HauMEHBIINN

O6HII/If/i JCIUTCIIb U HAMMCHBIIICC 06mee KpaTHOC, aJITOPUTM EBxnuna IIpy pCIICHUU




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHus

3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMU MMO3UIIUOHHBIMHA CUCTEMaMH CHUCIICHHUS; YMCHUC
BBITNOJIHSATh BBIYMCIEHHUE 3HAYEHUN U npe06pa3OBaHH${ BBIpa)KeHI/Iﬁ CO CTCIICHAMU U
.]'IOl"apI/I(l)MaMI/I, npeoGpasoBaHHﬂ L[pO6HO-paHI/IOHaJ'H)HBIX BI:Ipa)KeHHﬁ; YMCHUEC
OINEpHUPOBATh MOHATHAMU: TIOCICAOBATCIBbHOCTD, apI/I(bMeTI/I'-IeCKaSI nporpeccus,
reoMeTpuUICCKast nporpeccus, OCCKOHEUHO y6I)IBa}OHIa$I TCOMCTPUUCCKaA
nporpeccust; yMCHUE 3aJdaBaTb IOCICAOBATCIbHOCTHU, B TOM UYHUCIC C IMOMOLIBIO
PEKYPPEHTHBIX (l)OpMy.]'I; YMEHHUE OIEPUPOBATH MOHATHAMHU: KOMIIJICKCHOE YUCIIO,
COHpSDKéHHI)Ie KOMIIJICKCHBIE YHCJIda, MOAYJIb U APryMCEHT KOMIIJICKCHOI'O YHCIa,
(l)OpMa 3allMCH KOMILICKCHBIX YHCCII (FeOMeTpI/I‘{eCKaH, TPUTOHOMETpHUYECCKAA
u anre6panquKa${); YMETH MIpOU3BOANTH apI/I(l)MeTI/I'-IeCKI/Ie JlercTBUS C
KOMIIJIEKCHBIMU 4YHWUCJIaMU,; HOPHUBOJAUTH IHPHUMEPLBI HMCIIOJb30BAHUSA KOMIIJICKCHBIX
YHCCII; ONCPUPOBATH IIOHATUAMU: MaATpHLA 2X2 m 3><3, OMpeaAcCInuTE]Ib MaTpHIbI,
FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPEACITUTEIIA

YMeHue ~ onepupoBaTh  MOHATHSMH:  pallOHANbHblE,  HpPpallMOHAJIbHBIE,
MOKAa3aTeNbHbIC, CTEIICHHEIE, JTOrapu(MHIECKUE, TPUTOHOMETPHICCKHE YPABHEHUS U
HEPAaBEHCTBA, MX CHUCTEMbl; YMEHHE ONEpPUPOBATh MOHATUSAMHU: TOXKIECTBO,
TOXXIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHHUN U
HEPaBEHCTB, PaBHOCUJILHOCTh YpaBHEHUH, HEPABEHCTB U CHCTEM; yMEHHE pellaTh
YpaBHEHUS, HEPABEHCTBA M CUCTEMbI C TMOMOLIbIO PA3IMYHBIX MPUEMOB; pellaTh
YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl C [apaMeTpoM; INPHUMEHATh YypaBHEHUS,
HEPaBEHCTBA, MX CHUCTEMBbl JUIsl PEHICHHWs MaTeMaTH4YecKHX 3aJad M 3ajJad u3
Pa3MUYHBIX 00JIACTEH HAYKH U PEasbHOM KHU3HU

YMeHue onepupoBath NOHATUAMH: (DYHKIUSA, YETHOCTh (PYHKILHH, NEPUOIUYHOCTD
(GYHKIUHM, OrpaHUYCHHOCTh (YHKIMHA, MOHOTOHHOCTh ()YHKIUH, 3KCTPEMYM
¢byHkuuy, HawOoNbpllee W HAWMEHbIEe 3HAYCHUS QYHKIUM Ha IPOMEXYTKE,
HenpepbiBHAs (YHKIMS, acCUMITOTHl Tpaduka (yHKUMH, TepBas W BTOpas
MPOU3BOHAA (PYHKLUMHM, TEOMETPUYECKHA M (U3NYECKUN CMBICT MPOU3BOTHOMH,
nepBooOpasHas, ONPEACIEHHBIN HHTETPANl; YMEHUE HAXOAUTh aCHMIITOTHI rpaduka
(GYHKIUYM, YMEHHE BBIYHCISATH NMPOM3BOIHBIC CYMMEI, IPOM3BEICHHS, YACTHOTO U
KOMIO3UUMK (PYHKUUH, HAXOJUTh ypaBHEHHME KacaTelbHOH K rpaduxky (QpyHKUWU;
YMEHHE HaxOAMUTh MPOM3BOJIHBIE FIEMEHTApHBIX (DYHKIHI; YMEHHE HCIOIb30BATh
MIPOM3BOIHYIO Ul MccieoBaHusl (YHKIMM, HAXOAUTh HAUOONbIINE U HAUMEHBIIINE
3HaueHHs] PYHKUMN; CTPOUTHh I'pa)MKd MHOTOUWIEHOB C MCIIONB30BaHUEM arrapara
MaTEeMaTHYeCKOr0  aHaliM3a; IMPUMEHSTh MPOU3BOAHYK Ui  HAaXOXKACHUS
HaWJIy4llero pelieHus B NPUKIAJHBIX, B TOM YHCJE COLUAIbHO-9KOHOMHUYECKUX U
(U3HYeCKHX 3a/1a9ax; HAXOAUTH IUIOMAANA U 00BEMBI QUTYDP C TTOMOIIBIO HHTETPAA;
NPUBOAUTH  TPUMEPHl  MATEMAaTHUYECKOTO  MOJEIUPOBAHUA C  IIOMOLIBIO
T depeHIAIBHBIX YpaBHEHUIA

YMeHue OonepupoBaTh MOHATUSAMH: Tpaduk GyHKIMH, oOpaTHas QYHKIHS,
KOMNO3ULKA QYHKIMMA, TUHEHHas QYHKUUS, KBaApaTUuHas GyHKLINS, paliOHaIbHAS
¢byHKIUs, cremeHHas (QYHKIWs, TPUTOHOMETpHYecKne (yHKIHMM, OOpaTHBIC
TPUTrOHOMETpHUecKue (YHKIMM, IOKa3aTelbHas W Jjorapudmuueckas (yHKIHU;
YMEHHUE CTPOUTHh TpadUKU HW3YyYCHHBIX (DYHKIMH, BBHIIOIHATH IPEOOpPa30BaHMUS
rpa¢ukoB (QyHKUMH, UCHONB30BaTh TrpaduKu Uil H3Y4YEHUS I[POLECCOB U
3aBUCUMOCTEH, TpU peleHuH 3ajJad M3 JAPYrHMX Y4eOHBIX IPEeAMETOB
W 3aJad U3 PEalbHOM J>KM3HHU; BBIpaXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMUYMHAMM; HCIIONB30BaTh CBOMcTBA M rpaduku (yHKUME a0 pelieHus
YpaBHEHUH, HEpaBEHCTB M 3aJay C IapaMeTpamH; M300pakaTb Ha KOOPAWHATHOU
MJIOCKOCTU MHOKECTBA PELICHUH ypaBHEHU, HEPABEHCTB U X CUCTEM




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHus

YmMmeHue peuiaTh TEKCTOBLIC 3aJa4X Pa3HbIX THIIOB (B TOM YHMUCJIC HAa NPOLCHTHI, JOJIH
1 4aCTH, Ha ABHIXXCHHC, pa60Ty, CTOMMOCTb TOBAapOB W YCIYI, HAJIOT'H, 3aJa4u K3
obmactu YipaBJi€HUA JIMYHBIMHU U CEMEWHBIMU (l)I/IHchaMI/I); COCTaBJIATH
BbIpaXKCHHWS, YpPaBHCHUSA, HEPABCHCTBA MW HX CHUCTEMbl II0 YCIOBUIO 3ajavu,
HCCIICA0BATh IMOJIYYCHHOE PCHICHUE W OLUCHUBATH HpaBI[OHOIlO6HOCTI> PE3YyJIbTATOB;
YMEHHUE MOACINPOBATH PCAJIbHBIC CUTyallUW Ha SA3bIKE MAaTCMATHKH; COCTABJIATH
BbIpaXKCHHWS, YpPaBHCHUA, HEPABCHCTBA MW HX CHUCTEMbl II0 YCIOBUIO 3ajadvu,
HUCCIICAO0BATh IMOCTPOCHHBIC MOACIU C UCIIOJIb30BAHUEM  allllapaTa 'cl.]'[l"e6pI)I,
HWHTCPIIPETUPOBATH HOJ'Iy‘-IeHHI:Iﬁ Ppe3ybTaT

YMeHue omepupoBaTh HOHATHAMH: CpeiHee apudMeTHdecKkoe, MeAuaHa,
HauOonplllee M HaUMEHblLIee 3HauYeHWs, pa3Max, JUCIepCcHs, CTaHAapTHOE
OTKJIOHCHHWE YHCIIOBOTO Ha0opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMAIIMIO, MPEACTABICHHYID B Ta0lWIax, Ha JdarpaMMax, rpadukax,
OTpaXXAaIOLyI0 CBOWCTBA peaJbHbIX IPOLIECCOB M  SIBICHUH; MPEICTABIATH
HHPOPMAIMIO C TOMOINBI0 TAaONWI] M JAMArpaMM; HCCIICAOBATh CTATHCTHYCCKHE
JaHHbIE, B TOM YHUCIIE€ C MPUMEHEHHWEM TIpaMuecKuX METOIOB W BJIEKTPOHHBIX
cpeacTB; TpadUUYeCKd HCCICAOBATH COBMECTHBIC HAONIONCHUS C MOMOIIBIO
JarpaMM paccerBaHMsl U JIMHEIHON perpeccuun

YMeHue onepupoBaTh MOHSATHSAMM: CIY4YalHBI ONBIT W CiydyailHOEe COOBITHE,
BEPOSITHOCTb ~ CIy4allHOro  COOBITHS; YMEHHE BBIUUCISATH BEPOSATHOCTH C
WCIOJIb30BAHUEM TIpaUUeCKUX METOJ0B; IPUMEHATH (OPMYNBI CIOXKEHUS U
YMHOXCHHUSL BEPOSITHOCTEH, (opMmydy MoiaHOil BeposTHOCTH, (hopmyny beprymny,
KOMOHMHATOpHBIE (haKThl U (POPMYIIBI; OI[CHUBATH BEPOSTHOCTH PEAbHBIX COOBITHIA;
YMEHHE ONepUpoBaTh MOHATUSAMHU: CilydyailHasi BeIMYMHA, paclpeeieHne
BEPOSITHOCTEH, MaTEMAaTHUECKOE OXKHUJIaHHUE, TUCIIEPCHs U CTAHAAPTHOE OTKJIOHEHUE
ClydailHOW BeNMMYMHBI, (YHKIMHU pacnpeneieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTEeNIbHOTO U HOPMAJIbHOTO paclpefeliCHUH; YMEHUE UCIONb30BaTh CBONUCTBA
M3YYEHHBIX pacnpeAeseHUI Ajs pelleHus 3ajayu; 3HAaKOMCTBO C HMOHSATHSAMH: 3aKOH
OONBIIVX YHCEN, METOJbl BBIOOPOYHBIX WCCICIOBAHUI, yMEHHE MPUBOJHUTH
MPUMEPHI MPOSIBJICHUS 3aKOHA OONBIIMX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJIGHUSIX; YMEHHE OIEepPUPOBATh MOHATUSAMHU: COYETAHUE, IEPECTAHOBKA, YHCIIO
COYETaHM, YHCIIO TEepecTaHOBOK; OMHOM HpIOTOHA; yMeHHe NpHUMEHSATh KOMOH-
HATOpHBIE (DAaKTBI M PACCY)KICHUS Uil PEIICHUs 3a/ad; OICHUBATh BEPOSTHOCTU
peaNbHBIX COOBITHH; COCTaBJIATH BEPOSTHOCTHYIO MOJENIbh W HHTEPIPETHPOBATH
TIOJTyYEHHBIN pe3ysIbTatT

YMeHue onepupoBaTh MOHSITUSMH: TOYKA, MpsMas, MIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYKHA YIJIa, IJIOCKUH yron, ABYTPaHHBIN yroi, TpEXTpaHHbIH yro,
CKPEIIMBAIOIIMNECS TIPSIMblE, MAPAUIENIBHOCTh U MEPHEHIUKYISIPHOCTh MPAMBIX U
IJIOCKOCTEH, yrol MexAy HpsSMbIMU, YTOd MEXIy MPSIMOM M MIOCKOCTBIO, Yrol
MEXIy IJIOCKOCTSIMH, PACCTOSIHME OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXTY
HOPSMBIMU, PACCTOSTHUE MEXJY IUIOCKOCTSMH; YMEHHME UCIONIb30BATh MpPU PEIICHUU
3aJau U3y4eHHbIC (PAKThl U TEOPEMBl IUIAHUMETPHM; YMEHHUE OLIEHUBATH pa3Mepbl
O0BEKTOB OKPY)KAIOIETO MHpA; CTPOMTh MaTeMaTHYeCKHEe MOJEIH C IOMOIIBIO
FEOMETPUYECKUX MOHATUHA U BEIUYUH, PEIIATh CBSI3aHHBIC C HUMM INPAKTUYECKHE
3aJauu
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YMeHue OmepupoBaTh HOHATHSAME:  IUIOMIAAs  (QHUTYpeL, 00BEM  (QUTYPBL,
MHOTOTPaHHUK, TPABUJIBHBIH MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA, KyO,
napajuiesienuies, npusMa, nupaMmuia, GUrypa u mOBEpXHOCTh BpallleHUs, HUIUHP,




NPoBePSIEMOro
TpeOoBaHUs

Kon

IIpoBepsiemble TPeOOBaAHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHus

KOHYC, 1Iap, CQ)epa, momajab C(bepbl, mIonaab MOBEPXHOCTU MUpPaMHUAbI, IIPU3MBbI,
KOHYCa, NWINHApA, 00BEM KY6a, OpsAMOYTOJIBHOT'O IMapauIeJICnuIieia, nupaMuibl,
Opu3Mbl, NWIMHApPA, KOHYCa, Hiapa, pa3BépT1<a MOBEPXHOCTH, CEUYCHUS KOHYCA U
OUJIMHApA, MMapallICJbHBIE OCH HWJIX OCHOBAHHWIO, CCYCHUC IIapa, IJIOCKOCTb,
Kacaromasacsa C(l)epbl, OUIMHApPA, KOHYCa; YMCHUC CTPOUTH CCUHCHUC MHOI'OI'PaHHHKA,
1/1306pa>1<aTL MHOI'OIrpaHHHKHU, d)I/Il"ypI)I W IOBCPXHOCTHU BpallCHUA, UX CCUCHUA, B
TOM 4YHCJIE C IOMOLIBKO JJICKTPOHHBIX CPEACTB; YMCHHE IPUMCHATH CBOICTBa
TCOMCTPUUCCKHUX (l)I/Il"yp, CaMOCTOATCIbHO d)OpMy.]'II/IpOBaTI) OIpeaCIICHUA
N3y4a€MbIX (l)l/ll"yp, BbIJIBUI'aTh TUIIOTC3bI 0 CBOMCTBax u IIpU3HaKax
TCOMCTPUUCCKHUX (l)I/Il"yp, 000CHOBBIBATH
WM OIIpoBEPraTtb MUX; YMCHHUEC IPOBOIUTH KJ'IaCCI/I(bI/IKaHI/IIO (bI/Il"yp o pas3In4YHbIM
IIpU3HaKaM, BBIIIOJHATb HeO6XOL[I/IMI:Ie JOIOJIHUTECIIBHBIC TOCTPOCHUS
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YMeHue omnepupoBaTh MOHSATUSIMHU: JABWXKEHHE B MPOCTPAHCTBE, MapayljiebHbINA
MEPEHOC, CHMMETpPHUsl Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHUE
mojo0us1, MomoOHbIe QUTYPHI; YMEHUE PACIIO3HABATH PaBHBIC M MOAOOHBIC (PUTYPHI,
B TOM YHUCII€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; HUCIOIb30BaTh I'€OMETPUUECKUE
OTHOLLUEHUS MPH PELIeHUH 3aJady; HAXOAUTh FEOMETPUUYECKHE BEIHYMHBI (AJHHA,
yroj, Iiomaab, 00EM) MpU PeHICHUH 3aa9 U3 APYTUX YYEOHBIX MPEIMETOB H U3
peanbHON JKHU3HM;, YMEHHUE BBIYMUCISATH T'€OMETPUYECKUE BEIMYMHBI (JJIMHA, Yrod,
miomans,  0o0bEM,  IJIOMIAJb  [OBEPXHOCTH),  HUCIHOJB3Yys  HM3yueHHbIE
(hopMyJIBl U METOABI, B TOM YHCIE: IUIOIAAb IOBEPXHOCTH NUPAMUABL, MPU3MBI,
KOHyca, IIUMHIApA, IUomans  cheppl; 00bEM  Kyba, MPSIMOYTOIBHOrO
napajuiefienumnena, TMpamMu/pl, TpU3Mbl, HWIMHAPA, KOHYCA, IIapa; YMEHUE HAXOIUTh
OTHOIIEHHE 00BEMOB MOJJOOHBIX (BHUTYD
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YmMmeHue OIEpUPOBATH IMOHATHUAMMU: MPAMOYTOJIbHasgd CUCTEMa KOOpAWHAT, BEKTOP,
KOOPANHATBI TOYKH, KOOPANHATBHI BEKTOPA, CyMMa BEKTOPOB, IMMPOMU3BEACHUE BEKTOPA
Ha YUCJI0, pa3JIOKECHUE BEKTOpa II0 6a3I/ICY, CKaJIAPpHOC NPOU3BCACHNEC, BEKTOPHOC
MIpOU3BEACHHUEC, YIrOJl MCXKAY BCKTOpaMH; YMCHHEC HCIIOJIbB30BATh BeKTOpHBII\/'I u KO-
Op[[HHaTHI:Iﬁ METOA I PCHICHUS T€OMETPUYCCKUX 3adaqd U 3ada4 APYrux y‘IeGHLIX
npeaAMETOB
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YMmenue BpIOMpaTh MOAXOMSIIMNA METOJ JUIsl pEUleHus 3ajJadd; [OHUMaHue
3HAYUMOCTH MAaTEMaTUKU B WM3YUYEHUH NPHUPOJHBIX U OOLIECTBEHHBIX MPOLECCOB U
SIBJIGHUI; YMEHUE paclo3HaBaTh NPOSBICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE,
YMEHHE NMPUBOJUTH INPUMEPHl MATEMATHUECKUX OTKPBITHI POCCHUCKONW M MUPOBOM
MaTeMaTU4YeCKOl HayKu

HEPEYEHD DJIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA
1 Yucaa ¥ BEIYUCICHUS
1.1 HaTypaJ'[I)HBIe " OCJIbIC YK Cia. HpI/I3HaKI/I JACITUMOCTH LECJIbIX YHUCCII
1.2 PaHI/IOHaJ'IBHBIe ypcna. OOBIKHOBEHHBIE U JACCATUYHBIC I(pO6I/I, IPOLCHTEI, 0OeCKOHEUHbIE




Kon

IIpoBepsieMblii 3JIEMEHT COACPAKAHUS

TIePUOUIECKUE PO

Apubdmerndeckuii KOpeHb HATypalbHOW cTemeHu. [lelicTBuS ¢ apu(METHYSCKUMH KOPHIMHU

13 HaTypaJbHOW CTETIEHU
1.4 |Crenens ¢ nensiM nokazateneMm. CTeneHb ¢ palliOHAJIbHBIM NoKa3aTesnieM. CBOHCTBA CTENEHH
Ls CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI€HC
' YICJIOBOT'O apryMEHTa
1.6 |Jlorapudm uyucna. Jlecsatuunple u HaTypajibHbIE JIOTapU (MBI
JHeticTBuTenpHble 4YMCIA. ApHU(QMETHYCCKHE ONEpalud ¢ JACHCTBUTENBHBIMA  YHCIIAMH.
1.7 |IIpubnuxEHHble BBIYUCIEHUS, TNpaBWIa OKPYIJIEHUS, NpPUKHJIKA M OLEHKa pe3yibrara
BBIYMCIICHAN
1.8 [IIpeoOpa3oBaHue BeIpasKEeHHI
1.9 |KommnekcHble uncna
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 |Uenble u qpoOHO-palliOHATBHBIE YPAaBHEHUS
2.2 |UppanuoHanbHble ypaBHEHUS
2.3 | TpuroHoMeTpuyecKre ypaBHEHUS
2.4 |Iloka3aTenpHble U Jorapu(MUUECKUE YPaBHEHUS
2.5 |Uensle u qpoGHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 |HWppanuonanbHble HEpaBEHCTBA
2.7 |lloka3aTenpHble U Jorapu(MUUECKHE HEPABEHCTBA
2.8 | TpuroHoMeTrpruyecKkie HepaBeHCTBA
2.9 |Cucrembl U COBOKYTHOCTH YPaBHEHUH 1 HEPAaBEHCTB
2.10 |VYpaBHeHus, HepaBEeHCTBA M CUCTEMBI C TapaMETPaMHU
2.11 [Martpuna cucteMbl JMHEHHBIX ypaBHeHUH. OnpeaenuTesb MaTpULbI
3 DyHKUKU U rpadUKu
31 OyHkuusa, cnocodbl 3amaHus ¢yHkuuu. ['padux ¢yHkumu. B3aumHo oOpaTHbIe (YHKIMH.
] Uérnple u Heu€THble pynkuun. [lepuonnyeckue GyHKIUH
Ob6nacTb ompenesneHuss U MHOXKeCTBO 3HaueHWd Qynkuuu. Hynu ¢yHkuuu. IIpomexyTku
3.2 |3HakonocTtosHCTBa. IIpOMEXYyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MUHUMYMBbI
¢yukiun. Hanbonbiiee 1 HaumMeHblee 3HadeHne YHKIMU Ha TPOMEKYTKE
33 CrenenHass ¢yHKUMA C  HaTypaldbHBIM W  LeJIbIM  mokazateneM. EE&  cBoiicTBa
' u rpaduk. CBolicTBa 1 rpaduK KOpHS /1-0U CTEIIEHU
3.4 |Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaUKH
3.5 |Iloka3arenpHas u Jorapudmuyeckas QyHKIMH, UX CBOUCTBA U TpadHKH
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yHkuuil. CBoiicTBa (GYyHKLUMH, HENpPEephIBHBIX Ha
' OTpe3Ke
3.7 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOCJIENOBATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccuu. opmyna cIoxKHBIX MPOLEHTOB
4 Hayana maremaTHueckoro aHaimsa
4.1 |IIpousBoanas ¢pyukimu. IlpornsBoaHble 3JIeMEHTAPHBIX HYHKLIUN
40 [IpuMeHeHue NPOM3BOAHOM K HCCIENOBaHUIO (YHKLUMHA HAa MOHOTOHHOCTH M DKCTPEMYMBI.
' Haxoxnenne Hauboplero 1 HauMeHbLIero 3HayeHns GyHKUIHN Ha OTPe3Ke
4.3 |IlepBooOpasnas. MuTerpan
5 MHOXecTBa 1 JIOTHKa
5.1 |MnoxecTBO, onepauuu HaJ MHOXecTBaMu. Jluarpammel Ditsiepa — Benna
5.2 |Jloruka
6 BeposiTHOCTB M cTaTHCTUKA

6.1

OmmcaTennbpHas CTaTUCTHKA




Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA

6.2 |BepostHOCTb

6.3 |KomOunaTtopuka

7 I'eomeTpus

7.1 | ®urypsl Ha mIoCKOCTH

7.2 |IIpsMble U TUIOCKOCTH B IPOCTPAHCTBE

7.3 | MuororpanHuKH

7.4 |Tena u moBepXHOCTH BpallleHUs

7.5 |KoopnuHaTbl 1 BEKTOPBI
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