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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuebHOTO Kypca «Anredpa U Hauaga MaTEMaTHUYECKOTO aHaJIN3ay
6a3oBoro ypoBHs 1 ooyyatomuxcsa 10 —11 kinaccoB pa3padorana Ha ocHOBe DeepanbHOTrO
roCy/IapCTBEHHOI'O 00pa30BaTEIbHOrO CTaHAapTa CPEIHETO 001Iero 00pa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBIBISIEMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U
Tpaaului poccuiickoro oOpa3oBaHus. Peanusanus mporpammbsl 0OecriedYMBaEcT OBIAJCHHE
KJIIOYEBBIMUA KOMIETEHIMSIMH, COCTABIIAIOLUMHU OCHOBY JJII CAMOPA3BUTHS U HENPEPHIBHOTO
oOpa3oBaHMsl, HEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOI'O U ITO3HABATEIBHOTO Pa3BUTHUS
JMYHOCTH 00YYaroIIuXCsl.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadaia MaTeMaTHYCCKOTO aHAIW3a» SBISICTCS OJHHUM W3 Hambosee
3HAUYUMBIX B IIPOrpaMMeE CTapIIeH MIKOJbI, TOCKOJIBKY, C OJIHON CTOPOHBI, OH 00ECIIeUNBAET
WHCTPYMEHTAJIbHYIO 0a3y JUIsl U3y4EeHHsI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPyToi
CTOPOHBI, (OPMHUPYET JIOTHUYECKOE W aOCTPAaKTHOE MBIIUICHUE YYallluXCsi Ha YpOBHE,
HEOOXOAMMOM [IJII  OCBOCHHS KypcOB HWH(POpPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydaliuecs OBJIQJICBAIOT YHUBEPCATHHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpast POPMYJIUPYET CBOU JOCTHKEHHS B MaTEMaTUYECKOM opMme.

Kypc anreOps1 1 Hayasl MaTEMaTHYECKOTO aHATN3a 3aKJIaIbIBACT OCHOBY JIJIsl YCIIEIITHOTO
OBJIAJICHUS 3aKOHAMHU (PU3WKH, XWMHH, OWOJIOTHH, TOHWMAaHHsS OCHOBHBIX TEHICHITUI
DKOHOMHUKH W OOIIECTBEHHOW J>KW3HH, II03BOJIICT OPHCHTHPOBATHCS B COBPEMEHHBIX
IM(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIH30BAaTh WX B TOBCEIHEBHOM
®KU3HU. B TOXe Bpems oBiiajieHne aOCTPAKTHBIMH M JIOTUYECKH CTPOTUMH MaTeMaTHUYECKUMU
KOHCTPYKITUSIMUA Pa3BUBAECT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTH
YTBEPKJICHHUSI, HCTIOIh30BaTh 0000ICHUE M KOHKPETU3AINIO, a0CTparupoBaHNe U aHAJIOTHIO,
dbopMHUpyeT KpeaTUBHOE M KPUTHYECKOE MBINIUICHHE. B Xoae m3ydeHus anreOpsl U Hadan
MaTEeMaTUYECKOTO aHaliM3a B CTapIICH IIKOJE yJalluecs MOIY4YaloT HOBBIN OMBIT PEIICHUS
MPUKIAAHBIX 3a7a4, CAMOCTOSITEIBHOTO MOCTPOCHUS MAaTeMAaTHUYECKUX MOJCIICH peabHBIX
CUTyalliii Y WHTEPHpPETAllUd TOJYYCHHBIX pENICHUN, 3HAKOMATCS C TpPUMEpPaMH
MaTeMaTHYECKNX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE W B HMCKYCCTBE, C BBIAAOITUMUCS
MaTeMaTHYECKHUMH OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnagaeT 3HaYNTENHHBIM BOCTIMTATEILHBIM MTOTCHITMAIIOM, KOTOPBIN pean3yeTCs
KaKk d4epe3 yueOHBI Marepuaj, CIOCOOCTBYIOMIMK  (OPMHPOBAHUIO  HAYYHOTO
MHPOBO33pEHHUS, TaK M 4Yepe3 chenuduky y4eOHOW JeATEeNbHOCTH, TpeOyromein
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJOJDKATEILHON KOHIIGHTpPAIMd BHUMAHUSA H
OTBETCTBEHHOCTH 32 MOJIy9YCHHBIN PE3yIIbTaT.

B ocHoBe MeToamku oOydeHUs: anreOpe ¥ HadajgaM MaTEMaTUYECKOTO aHan3a JICHKHUT
JeSITeTbHOCTHBIN TIPUHITAT 00YUYEHUSI.

Ctpykrypa Kypca «Anrebpa ©W Hadajga MaTEeMAaTHYECKOTO aHaIHM3a» BKJIIOYACT
CJIEYIOIINE COMePKAaTeIbHO-METOINYECKUE JIMHUU: «Hucna u BerauciaeHus», «OyHKIuu u
rpadukn», «YpaBHEHHS U HeEpaBeHCTBa», «Hadama wmaremaTHdeckoro aHaau3ay,



«MHoOXecTBa U Jorukay. Bce ocCHOBHbBIE COAEPKATENBHO-METOUUECKIE TUHUU H3y4atoTCs
Ha MPOTSHKEHUU ABYX JIET 00yUYeHHs B CTapllel MIKOJIe, €CTEeCTBEHHO JOTONHSIS APYT Apyra u
MOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMH | pasfaenamu. JlaHHBIH Kypc SIBISIETCS
MHTETPATUBHBIM, ITOCKOJILKY OOBEIMHSIET B ce0e co/lepikaHne HECKOIbKUX MaTEMaTHUECKUX
JUCLMILTUH: anreOpa, TPUTOHOMETPHsI, MAaTEMaTHUECKU aHAIN3, TEOpUST MHOXKECTB u Ap. 1o
Mepe TOro Kak ydaliuecs OBIIaJeBaiOT BCE Oosee MUPOKUM MaTEMaTHUECKUM amnmapaToM, y
HUX  TOCJIENOBaTeNbHO  (opMHpyeTcs ¥ COBEpPUICHCTBYETCS  YMEHHE  CTPOHUTHh
MaTeMaTHYECKYI0 MOJIEh PEAIbHOW CHUTYyallWH, IPUMEHATh 3HaHWS, MOJY4YCHHBIE B Kypce
«AnreOpa ¥ Hadaja MaTeMaTHYEeCKOTO aHaIW3a», MJS pEHICHHS CaMOCTOSTEIBHO
chopMyJIMPOBAHHON MaTeMaTHUECKON 3aJauyd, a 3aTeM HHTEPIPETUPOBATH MOTYUYCHHBIN
pe3yIbTar.

CopepxarenpHo-MeTOMYECKass JHHMS «Yucna W BBIUMCIICHUS» — 3aBepLIaeT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JIEUCTBUTENBHBIX YUCEI, KOTOPOE OBLJIO HA4YaToO B
OCHOBHOM 1IKoJIe. B cTapuieil mkosie ocodoe BHUMaHUE yAensieTcs: POPMUPOBAHUIO MPOUHBIX
BBIYHUCIUTENBHBIX HaBBIKOB, BKIIIOUAIOIIUX B CEOS HCTIOIB30BAHUE PA3IUIHBIX (OPM 3amucu
JACHUCTBUTENFHOTO YHCIIa, YMEHHE PAallMOHAIBLHO BBITIONHATh ACUCTBUSA C HHUMH, JICNaTh
NPUKUAKY, OLEHUBaTh pe3yiapTaT. OOydarommuecs MOTy4YarOT HaBBIKM MPHOIMKEHHBIX
BBIUMCJICHUM, BBIMOJIHEHUs NCHCTBUI ¢ 4YMciIaMH, 3allMCaHHBIMM B CTaHAApTHOH (opMe,
MCIIOJIb30BaHMUsI MATEMAaTHUECKUX KOHCTAHT, OIECHUBAHUS YHCIIOBBIX BBIPAKEHUH.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» pealu3yeTCsl Ha MPOTSHKEHUU BCEro oOydeHus B
CTapuieil IKoJie, MOCKOJbKY B KaXXJIOM pa3jeie MpOorpaMMbl MPESyCMOTPEHO pELIECHUE
COOTBETCTBYIOIIMX 3aaay. OOyuaroluecsi OBJAJACBAIOT Pa3IMYHBIMU METOAAMH PEIlCHUs
LENbIX, palUOHAJIbHBIX, MPPALMOHANBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M HX cucTeM. [loiydeHHble yMeHUs
WCTIONB3YIOTCS TIPU  HUCCIIEIOBaHMM (YHKIMHA C TOMOIIBIO0 TMPOU3BOAHON, PEIICHUN
NPUKIAIHBIX 3aJad M 3ajad Ha HaxOXKICHHE HauOOJbUIMX WM HAUMEHbBIIUX 3HAYEHHUH
¢bynkuuu. JlaHHast conepkaTesibHasl JIMHUS BKIIIOYAET B ce0s Takxke (HOPMUPOBAHUE YMEHHI
BBITIONHATh  pacu€Tel 1Mo  (GopMynaM, MpeoOpa3oBaHMUs  IENbIX, PAMOHAIBHBIX,
UPPAIMOHATIFHBIX ¥ TPUTOHOMETPHUECKUX BBIPAKCHUM, a TaK)Ke BBIPAKCHHM, COJEPIKAIIIIX
creneHn W jorapudmel. brarogaps m3ydeHuio anreOpandeckoro marepuaia MpOWCXOIUT
JalbHEHIee pa3BUTHE AJITOPUTMUYECKOTO UM aOCTPAKTHOTO MBIIUICHUS —yYalUuXCs,
(bopMHUPYIOTCST HaBBIKM JETYKTUBHBIX PacCy>KIACHHM, paOOThl C CUMBOJIbHBIMH (hOpMaMH,
Mpe/ICTaBICHNS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BU/IC PABEHCTB M HEPABEHCTB. AJreopa
npeniaraeT 3QQEKTUBHbIE WHCTPYMEHTHI JIA PEIICHUS TPAKTHUYECKUX M eCTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarJSAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKAa HAYKH.

CopepxarenpHo-MeToan4ecKas TUHUS «DyHKIIUU U TpadUK» TECHO MEePEeIieTaeTcs C
APYTUMU JUHHUSIMH Kypca, MOCKOJbKY B KAaKOM-TO CMbICTE 3aAa€T IMOCIIENOBATEIbHOCTD
U3ydeHUss Marepuana. V3ydeHue CTeneHHOW, IoKa3aTeabHOW, Jorapumuueckoin u
TPUTOHOMETPHUECKUX (DYHKIMH, WX CBOMCTB W TrpadHuKOB, MCTIOIB30BaHUE (YHKIUN IS
pelieHus 3a7ad U3 JPYyrux y4eOHbIX MPEAMETOB M PEeabHOM >KM3HU TECHO CBS3aHO KAk C
MaTEeMaTHYEeCKUM AaHaJlM30M, TaK M C pPEIICHHEM ypaBHEHUHW M HepaBeHCTB. [lpu sToM
00JIpIIIOC BHUMAHUE Y eIsieTcs POPMUPOBAHUIO YMEHUS BBIpaXKaTh (POPMYJIaMU 3aBUCIMOCTH



MEXIy pa3IHMuHbIMH BEJIMYMHAMH, HUCCIEIOBATh MOJMy4YeHHbIE (YHKIUH, CTPOUTH UX
rpaduku. Marepuan 3Toi coaepKaTeIbHON JMHUY HalleJICH Ha Pa3BUTHE YMEHHUI U HABBIKOB,
MO3BOJISIIONIMX BBIpAXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B Pa3IMuHON  (opme:
aHAIUTUYECKOM, rpaduyeckoil U cioBecHo. Ero wusydeHwe crocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUSA, CIIOCOOHOCTH K OO0OOIIEHHIO U  KOHKpETHU3alluH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas muHUA «Havyana MaTeMaTH4ecKoro aHajanu3a» M03BOJISIET CYIIECTBEHHO
pPaCHIMPUTD KPYT KaK MaTEeMAaTUYECKUX, TaK U IPUKJIAAHBIX 33]1a4, JOCTYTHBIX 00yYarouMCs,
y KOTOPBIX TMOSIBISETCS BO3MOKHOCTb HCCIEIOBaTh U CTPOUTh Tpaduku (PyHKIUH,
ONpEeNeNsITh UX HauOOJbIIME W HAMMEHBIIME 3HAYEHUS, BBIYUCIATH IUIOMAAU (UTyp H
00BEMBI TE€JI, HAXOUTh CKOPOCTH U YCKOpPEHUs mpoueccoB. JlaHHas coaepkarenbHas JIMHUS
OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHMSI MAaTEMAaTUYECKUX MOJEIEH pealbHBIX
CUTyallMil, HAXO0XKJICHHUsI HAWIYYIIEr0 PEIECHUs B NPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMHUYECKHUX, 3a]1a4axX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0 aHAJIM3a CIIOCOOCTBYET
pPa3BUTHIO  AOCTPAaKTHOrO,  (POPMaIbHO-IOTUYECKOIO W KPEAaTMBHOIO  MBIIUICHHUS,
(OpMHPOBAHUIO YMEHUI paclo3HaBaTh MPOSIBJICHUS 3aKOHOB MaTEMAaTUKHU B HAyKE, TEXHUKE
U uckycctBe. OOyyaromuecss y3HaIOT O BBIJAIOLIUXCS pPE3yibTaTax, MOJYyUYEHHBIX B XOJ€
Pa3BUTHS MATEMATUKU KaK HayKH, U KX aBTOpax.

ConepxarenbHO-MeTOquYeCKast JIMHUA « MHOXECTBA U JIOTHKa» B OCHOBHOM MOCBSIICHA
AJIEeMEHTaM TE€OPUH MHOXECTB. TeOopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS] TPOHU3BIBAIOT
BECh KypC IIKOJIbHOM MAaTeMaTUKU M TNpeljaraloT HauOoJiee YHUBEPCAJIbHBIA S3bIK,
OOBEIMHAIOMNN BCE pa3fesibl MAaTeMaTUKU U €€ MPUIIOKEHUH, OHU CBA3BIBAIOT pa3HbIC
MaTeMaTHYeCKHe IUCLUUIUIMHBI B enuHoe nenoe. [loaToMy BaXHO AaTh BO3MOYKHOCTh
IIKOJIBHUKY TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOM MaTEMaTUKH U
MCIIOJIb30BAaTh €r0 ISl BBIPAKEHUSI CBOMX MBICIEH.

B kypce «AnreOpa 1 Hauajga MaTeMaTHUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTHYECKOr0 MOJIEJIMPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMUPOBATH HABBIKU TOCTPOCHUS
MoOJeJiel pealbHbIX CUTYyaIlNil, UCCIIEIOBAHUS ATUX MOJIETIEH C TOMOILBIO anmnapara anreopsl
M MaTeMaTHUYeCKOro aHaJih3a U MHTEPHpPETalUU MOJYyYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIUIETEHbI B KaXKJBIM U3 pa3fesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepHall Kypca HIMPOKO
UCIIONIB3YETCS I PELICHMs NMPUKIAIHbIX 3a1ad. [lpu pemeHun peasbHbIX MPaKTUYECKHUX
3aja4 ydJalluecs pa3BUBAIOT HAOMIOJATENIbHOCTh, YMEHHE HaxOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MUCIOIb30BaTh aHAJIOrHIO, 0000IIATh U KOHKPETU3UPOBATH MPOOIIEMY.
JesTenbHOCTh IO (DOPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a7a4 OpraHUu3yeTcs B
Ipolecce U3yueHHUs BCeX TeM Kypca «Anredpa U Havyajla MaTeMaTUYECKOTO aHaTNu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM muiaHe Ha W3ydeHHE Kypca anreOpbl M HaYall MaTEeMAaTHYECKOTO aHaiM3a Ha
0a30BOM ypOBHE OTBOAUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Heaenmo B 11 kiacce,
BCETO 3a JiBa roga oOydenus — 170 gacos.



COILEPKXAHHUE YYEBHOI' O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PannonanbeHeie yrcia. OOBIKHOBEHHBIE U AECSITUUHBIE APOOU, MPOLIEHTHI, OECKOHEUHBIE
nepuoanueckue ApoOu. ApupMeTudyeckrue Omepanud C pPANUOHAIBHBIMH  YHCIIaMH,
npeoOpa30BaHUs YHUCIOBBIX BbIpakeHUH. [IpumeHnenue apoOeil U MpOLEHTOB ISl PEIICHUS
MIPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUU U PEAIBHOW KU3HU.

JleiicTBuTenpHble yncia. PalinoHanbHble 1 UppaloHaibHble Yhcia. ApupMeTHuecKue
omnepanuy C JCHUCTBUTENBHBIMU uuciaaMH. [IpuOnmxEHHBbIE BBIYMCIEHUS, IpaBHIIa
OKPYTJICHHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenens ¢ 1enbM nokasarenem. CranaaptHas opMma 3anucu TeUCTBUTEILHOIO YHCIA.
Hcnonp3oBanue mnoaxonsdmed (opmbl 3amucu ACUCTBUTEIbHBIX YHCEN JUIsl PELICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajbHOW cTeneHu. JleMcTBHUS ¢ apuPpMETHUECKUMU
KOPHSAMH HaTypaJIbHOU CTETIEHHU.

CuHyC, KOCUHYC M TAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, ApKTaHI'€HC
YHUCJIOBOTO apr'yMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyJIBL.

YpaBHeHHEe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
MHTEPBAJIOB.

Pemenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

IIprMeHenne ypaBHEHUM U HEPABEHCTB K PELICHNUIO MaTEMAaTUYECKHX 3a1a4 U 3a/1a4 U3
Pa3TUYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HHU.

DYyHKIUMN U TPaPUKHU

OyHkuMsA, cnocodbl 3amaHuss ¢QyHkuuu. ['papuk ¢yHkuuu. BzaumHOo oOpaTHBIE
GbyHKIHH.

OO6nacte ompeaeneHUss M MHOXECTBO 3HaueHuWM ¢yHkuumu. Hymm  QyHKImm.
[IpomexxyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas (yHKIMS C HaTypaJdbHBIM U IIEeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHsS N-0¥ CTENEHHU.

TpuronomeTrpudeckasi OKPYKHOCTb, OMNPEICICHHE TPUTOHOMETPHUECKUX (DYHKIIMHA
YUCJIOBOTO apryMEHTAa.

Hayana mareMaTH4eCcKOro aHAIU3a

[TocnenoBarenpbHOCTH, CHOCOOBI 3aJaHUsl IOCHEAOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.



Apudmernueckass © reomMeTpuyueckas Tmporpeccur. beckoHedHO — yObIBaromias
reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAaIOIIEH T€OMETPUUYECKOM
nporpeccud. PopMmysia CIOXKHBIX MPOUEHTOB. VCMOIb30BaHUE MPOTPECCUU JJISI PEUICHUS
peanbHbIX 3a]1a4 IPUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTUKA

MHoOXeCcTBO, oniepaliuy HajJ MHOXecTBaMu. J{luarpammsl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmnapara Jyisi ONMCaHUs PeaIbHBIX MPOLIECCOB U SBJICHUH, IPU
pEIIeHUH 3a7a4 U3 IPYTUX Y4eOHBIX PEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yucia v BIYMCICHUSA

Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEIL.

Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBa CTENICHH.

Jlorapudm yncna. JleciTuuHbIe U HATYpaIbHBIEC JIOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXEHU, COIEPIKALUX CTEIEHH C PAllMOHAIBHBIM TOKA3aTeNIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl TMHEWHBIX ypaBHCHUN. PellleHne NpUKIAIHBIX 33/1ad C MOMOIIBIO CHCTEMBI
JIMHENHBIX YPABHECHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMmeHenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a49 U
3a/1a4y U3 pa3au4HbIX 001acTel HAyKH U peabHOW KU3HH.

DYyHKIUHN U TPAPUKHU

Oynkrusa.  [lepuoanueckne ¢dyukmuu. [IpoMexyTkn MOHOTOHHOCTH — (DYHKITHH.
Makcumymbl 1 MUHUMYMBI (pyHKIHH. Hanbonbiiee n HanMeHbIee 3HauyeHne QyHKIINN Ha
MTPOMEXKYTKE.

Tpuronomerpuueckue PyHKIIUU, UX CBOMCTBA U TPaPUKH.

[TokazaTenpHas u norapudmudeckast GyHKIIUNA, UX CBOMCTBA U rpadUKH.

Ucnonp3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUHN U IMHEWHBIX CHCTEM.

Hcnonb3zoBanue rpadukoB QyHKIMI JUIsl UCCIEI0BAHUS MPOLIECCOB M 3aBUCUMOCTEM,
KOTOPbIE BO3HUKAIOT MTPH PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX IPEAMETOB U PEATbHOM )KU3HHU.

Hayaja MmaTeMaTH4eCcKOro aHajimn3a

HenpepriBabie GpyHKIIMN. MeTO1 MHTEPBAJIOB sl pEIICHHUS HEPABEHCTB.

[IpousBognas ¢pyukiuu. ['eomerprueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbie aneMeHTapHbIX QyHKIUN. DOpMyJITIbI HAXOXKIEHUS POU3BOJHON CYMMBI,
POU3BEACHUS U YaCTHOTO (DYHKIIMMA.



[Ipumenenne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTh U
sKcTpemyMbl. Haxoxaenne HauboIblIero 1 HAMMEHbIIEro 3Ha4eHust (PyHKIUK Ha OTPE3Ke.

IIpuMeHeHne NMPOU3BOJHON I HaXOXKACHHWS HAWIY4dlIEro PELICHUS B NPUKIAIHBIX
3aj1a4ax, Js ONpeeIeHHs] CKOPOCTU IPoLEcca, 3alaHHOT0 (POPMYJION WU TPAPUKOM.

[lepBoobOpasnas. Tabmuia mepBooOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii 1 Gu3nYecKuil cMbIci. BrpruncneHue wHTErpana mo
dhopmyne HetoTona—JleliOHuIa.



ININIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHoro npeamera «Marematukay JA0JKHO 0OecreurnBaTh JOCTH)KEHUE Ha
YpOBHE CpEIHEro oOIero o0pa30BaHUA CIEAYIOMIMX JUYHOCTHBIX, METAalmpeIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl yueOHOro npeaMera «MaremaTuka
XapaKTEePU3YIOTCS:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIHUK OOYYaIoIIerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIecTBa, MPEICTABICHUEM O MaTeMaTHYeCKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHHM, MPOIEAYp TPaKIaHCKOIO
obmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICUCTBOBATh C COIUAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMSAMU U HA3HAYECHUEM.

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUHUCKOM TPa)KJaHCKOW HMACHTUYHOCTH, YBAXKEHUS K
NPOLUIOMY M HAaCTOAIIEMY POCCHUMCKOM MAaTEMaTUKH, IEHHOCTHBIM OTHOIICHUEM K
TOCTHKCHUAM POCCUHUCKUX MATEMaTUKOB W POCCUMCKOW MATEMATHYECKOM IIKOJbI, K
WCIIOJB30BAHUIO ITUX JJOCTUXKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapojaa; chHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAaHWSA, OSTUYECKOrO IIOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECCKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKH U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKIaJa
B IMOCTPOEHUE YCTONYMBOTO Oy ayIIEro.

DCTETUYECKOE BOCIIUTAHUE:

A3CTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIOYasg OSCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIIeHUH, pacCyXKIEeHUH; BOCHPUUMYUBOCTBIO K
MAaTEMATUYECKUM ACTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dus3uyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITh MaTEeMaTHYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0€30IMacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO
(3m0poBOE NMUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHIbIXA, pEryJisipHas (pu3ndecKast
aKTUBHOCTH);  (PU3MYECKOTO  COBEPILICHCTBOBAHUS, MPHU  3aHIATUSAX  CIOPTHUBHO-
03JI0POBUTENILHOM JEATEIBbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPYIO0JIOOUS; MHTEPECOM K Pa3InIHBIM
chepam nipodeccuoHaTbHOM AESITEILHOCTH, CBI3aHHBIM C MATEMATUKOMN U €€ NMPUIIOKEHUSIMH,
YMEHHUEM COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun ©  peanr30BHIBATH
COOCTBEHHBIC KMU3HCHHBIE TUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTEMaTUYECKOMY



00pa30BaHMIO U CaMOOOPA30BAHUIO HA IPOTSHKEHUU BCEH )KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3314 MAaTeMAaTUYECKOM HAIIPaBICHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUEM BIIUSHUS COLIMAIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHOM M COIMAIbHOM Cpellbl, 0CO3HAaHUEM
r100anpHOTO  XapakTepa OKOJIOTMYECKHUX MpoOJieM; OpHEeHTalled Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHUH JUI pelIeHts 3a71a4 B 00J1aCTH OKPY>KatoIlel cpeibl, NIaHUPOBAHUS
IOCTYNKOB M OLICHKU UX BO3MOXKHBIX ITOCJICICTBHH JIJIsl OKPY’KaIOLIEH CPEeIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH W OOIIECTBEHHON MPaKTUKHU, TTOHMMaHUEM MaTeMaTHYeCKON HayKu Kak
cepbl YEIOBEUECKON NeATEIbHOCTH, 3TAloOB €€ pa3BUTHUA W 3HAYUMOCTU JJIi Pa3BUTHUS
UUBUIN3AIMM; OBJIAZICHUEM S3bIKOM MAaT€MaTUKM M MAaT€MaTU4YeCKOW KyJIbTYpOH Kak
CPEICTBOM TMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH IPOSKTHYIO M HCCIIEA0BATEIBCKY IO
AESITeIbHOCTh MHIANBUAYATHHO U B TPYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3ysnbTaThl  OCBOEHHS  MNpPOrpaMMbl  YYEOHOro  MpeaMeTra
«MaremaTuka» XapaKTepU3YIOTCS OBJAJCHHEM YHHUBEPCAIBHBIMU HO3HAGAMENbHbIMU
0elcmeusimMy, YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, YHUBEPCATbHbIMU
DPe2YAAMUBHbIMU OeUCMBUAMU.

1) Vuueepcanvuvie no3nasamenvHvle Oelicmsus, o0becneyusaom @opmMuposarue
0a3068bIX KOSHUMUBHLIX  NPOYecco8 obyuarwuxcs (oceoenue Memooo8 NOZHAHUSA
OKpYHCAIOWie20 MUupa, NpUMeHeHue J02UYeCKUX, UCCIe008amenbCKux Onepayuil, yMeHuu
pabomams ¢ ungpopmayueii).

ba3oBrle Jornueckue nercTBU:

e BBIBJISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHIATUIMH; (POPMYIUPOBATH ONPEACICHUS MOHITHIA;
YCTaHABIIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIacCU(PUKAIMK, OCHOBAaHUS  JUIS
000011IeHHS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIU3a;

e BOCIPUHUMATH, (POPMYJIMPOBATH U MPEOOPA3ZOBBIBATE CYKIEHUS: YTBEPAUTEIIbHbBIE U
OTpHUILaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIC,

e BBIBJIITh MaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IMPOTHUBOPEUYUS B
(dakTax, NaHHBIX, HAONIOACHUSAX W YTBEPXKICHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIENaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHM 110 aHAJIOTUU;

e IPOBOJHUTH CAMOCTOATEJIBHO JOKAa3aTelbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPaUBaTh apryMEHTALUIO, IPUBOJUTh IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;



e BBIOMpaTh Croco0 perieHuss y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO BapHaHTOB
perieHus, BBIOMpATh HanOoJiee TOAXOMSIIANA C YYETOM CaMOCTOSITENIBHO BBIIEICHHBIX
KPUTEPHUEB).

bazoBrbie nccienoBaTebcKkue ACHCTBUS:

e ICTIONB30BAaTh  BOMPOCHI  KAaK  HWCCJIENOBATEILCKUM  MHCTPYMEHT  IO3HAHUS;
dbopMyIupOBaTh BOMPOCH], (UKCHUPYIOIIME TPOTUBOpEUre, MpoOIeMy, YCTaHABJIMBATh
MCKOMOE M JIaHHOE, JOPMUPOBAThH THUIOTE3Y, ApPTYMEHTUPOBATh CBOIO TO3UIMIO0, MHEHUE;

e IPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHMPOBAHHBIM SKCIEPUMEHT, MCCIEeIOBaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTENH MaTEMaTUYECKOro 00beKTa, SIBJICHHUS, MPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSIMH, POIIECCaAMU;

e CAMOCTOSITEILHO  (pOopMyupoBaTh OOOOIIEHUST U  BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOMIONCHUS, WCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB M 0000IIEHNUI;

e MPOTHO3WPOBATH BO3MOYKHOE PAa3BUTHE MTPOIIECCA, a TAKXKE BBIIBUTATH MTPEATIONOKCHHUS
0 €r0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabota ¢ nundopmariuei:

e BBISIBJISITH IeUIIMTHI MH(POPMAIIUK, JAHHBIX, HEOOXOAUMBIX JIJIsi OTBETA HA BOMPOC U
JUTS pelIeHUs 3a1a4H;

e BBIOWpaTh WH(MOPMAIIMI0O W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMATHU3UPOBATh W HWHTEPHPETUPOBAThL WHOOPMAIMIO Pa3IUYHBIX BHUIOB U (GOpM
MIPEICTABJICHHUS;

e CTPYKTYpUpOBaTh HMH(POPMALIMIO, TPEACTABISATH €€ B pasnuyHbix (popmax,
WJUTIOCTPUPOBATH TpapruecK;

e OIICHMBATh HAAEKHOCT, WH(POpPMAIMK IO CaMOCTOSTENBHO CHOPMYyITHPOBAHHBIM

KPUTCPHUSIM.
2) Vuusepcanvruie KOMMYHUKAMUBHbLE Oeticmaus, obecneuusaiom
chopMUpOBAHHOCIB COYUATLHBIX HABLIKOS 00YYAIOUJUXCAL.
OOGmienue:

e BOCIIPUHUMATH U (HOPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U LIEIISAMHU
OOILIEHUs; ICHO, TOYHO, TPAMOTHO BBIPa>KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHS IO XOJy pElIeHUs 3aJaud, KOMMEHTHPOBATh MOJYyYEHHBIN
pe3yibTarT;

e B X0/ 00CYAECHHUSI 3a/1aBaTh BOMPOCHI IO CYILIECTBY 00CYK1a€MOM TEMBI, IPOOJIEMBI,
perraemMoii 3a/1auu, BbICKa3bIBaTh UJIEU, HAIIEJICHHBIE HA MOMCK PEUIECHUS; COMOCTABIIATh CBOU
CY>KICHHUSI C CY>KJIEHUSIMU JPYTHX YYaCTHUKOB IMajiora, OOHapyKUBATh Pa3iNune U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOopMyIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

e IPEJCTABJIATH PE3YJbTATHI PELICHUS 3a/1a4U, YIKCIIEPUMEHTA, UCCIIEI0BAHMS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUU U
OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

e IOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAMBHUIYyaJbHON pabOThI
IpU pelIeHUH Y4eOHBIX 3a/ay; NPUHUMATh LIE€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH



OpraHU3aIMI0 COBMECTHOM PabOThI, pacIipeieiaiTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U PE3YNBTAT PA0OTHI; 00001IIaTh MHEHHSI HECKOJIBKUX JTFOJICH;

e YY4aCTBOBATh B IPYIIIOBHIX hopMax paboThl (00Cyk aeHNs, 0OMEH MHEHUM, «MO3TOBbIC
IITYPMBD» M WHBIE); BBIMOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JCHCTBUSA C
JIPYTUMHU YWICHAMH KOMAaHbI, OIICHUBATh KauyeCTBO CBOErO BKJIaJa B OOIIMA MPOAYKT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvuvie pecynamuenvlie Oeiicmeus, obecneuusaiom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3zaius:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHS 3a/1aui, BEIOMPATh CIIOCO0 pemIeHUs ¢ Y4ETOM
UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTUPOBATh M KOPPEKTUPOBATH
BapUAHTHI pElICHUM ¢ y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIAJICTh HABBIKAMHU ITO3HABATCIIBHONW pPEQICKCHH KaK OCO3HAHHS COBEPIIAeMbIX
JICHCTBUN U MBICITUTEIBHBIX MTPOIIECCOB, UX PE3YIHTATOB; BIAJACTh CITIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIecca U pe3yIbTaTa pelIeHrs MaTeMaTHIeCcKOi 3a1a4u;

e PEJIBUJICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PEIICHUH 3a/1a4d, BHOCHUTD
KOPPEKTHUBHI B JIEATEIILHOCTH HA OCHOBE HOBBIX OOCTOATENBCTB, IAaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBUE peE3ynbTaTa I W YCJIOBHUAM, OOBSICHATH TNPUUMHBI
JOCTIKECHUSI WM HEJOCTIKEHUSI PE3YJIbTaTOB JACSTEIBHOCTU, HAXOAUTH OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTo Kypca «Anredpa 1 Hayama MaTeMaTHIeCKOTO aHaJIN3a» Ha YPOBHE
cpeaHero oo6miero oOpa3oBaHUS JIOJDKHO —OOeclmeuuBaTh JOCTHXKEHUE — CICAYIOIIUX
MPEAMETHBIX 00pPa30BaTEIBHBIX PE3YIHTATOB:

10 KUIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh MOHATUSIMU: PAllUOHATILHOE U JACHCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS U
JeCATUYHAS IPOOh, MPOLICHTHI.

BemonHare apudmerndeckue omneparuyd ¢ palMOHAIBHBIMH M JICHCTBUTEIBHBIMU
YHCJIaMH.

BrimonasaTh npuOIMKEHHBIC BBIYMCIICHUS, WCIIONB3YsS MPaBWIa OKPYTJICHHS, NeJaTh
MPUKHUJKY U OLICHKY pe3yJIbTaTa BEIYMCICHUIM.

OnepupoBaTh MOHATHAMU: CTETICHB C IIEJIBIM IMOKa3aTeNieM; CTaHaapTHas (hopMa 3armucu
JEHCTBUTEIHLHOTO YMCIIa, KOPEHb HATYPaIbHOM CTEMIEHU; UCTIOJIb30BATh MOIXOIAITYI0 GopMy
3allUCU JECUCTBUTENBHBIX YHCEN JJISl PELICHUS NPAKTUYECKUX 3a0a4 M IPEICTABICHHUS
JIQHHBIX.



OnepupoBarh NOHATHSMHU: CHHYC, KOCHHYC M TAaHTE€HC MPOU3BOJBHOIO YIJIA;
MCIOJIb30BaTh 3aIIMCh TPOU3BOJIBHOTO yTJa 4epe3 00paTHbIe TPUTOHOMETPHUECKHUE (QYHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaThb  MNOHATHSIMU:  TOXKAECTBO, YpPAaBHEHUE, HEPABEHCTBO;  IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE  YpPaBHEHUE, HEPABEHCTBO; TPHUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonaaTe  npeoOpa3oBaHus  TPUTOHOMETPHUUECKMX  BBIPAKEHUM W peniarh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHsaTh npeodpazoBaHus LENbIX, pAlMOHATBHBIX U HPPALIMOHATIBHBIX BRIPAXKEHUHN U
pemarb OCHOBHBIE THIIBI UENbIX, PAUMOHAIBHBIX M HPPALMOHAIBHBIX YpPaBHEHUH U
HEPaBEHCTB.

IIpuMeHATh ypaBHEHMS U HEPABEHCTBA JJIS PEIICHHS MaTEMATHYECKUX 3aJ1a4 U 3a/1a4 U3
pa3IMyYHBIX 00JacTel HAyKU U PeasIbHOM JKU3HU.

MopenupoBaTh peallbHbIE CUTYallMM Ha S3bIKE aureOpbl, COCTABISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA MO YCIOBUIO 3aJaud, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U TpaduKu

OnepupoBaTb MOHATUSAMHU: (QYHKUMs, crmocoObl 3afaHust (QYHKUUH, 001acTh
ONpENENeHUs] U MHOXKECTBO 3HAUCHHM (PyHKUMHU, Tpaduk (QyHKIMH, B3aUMHO OOpaTHBIE
(dbyHKIUU.

OnepupoBaTh MOHATHSAMHU: YETHOCTb M HEYETHOCTh (QYHKIUHM, HYIH (DYyHKLHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIHM 715 pelIeHUs YpaBHEHUH.

CtpouTh M yuTaTh rpaQUKH JIUHEUHON PYHKIUU, KBAAPATUYHON (PYHKIINH, CTETIEHHOU
(YHKIMH C LETBIM OKa3aTeseM.

Ucnionp3oBatk rpaduku QyHKITUN 71 UCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEN TIPH
pEeIlIeHNH 3a/1a4 U3 IpYruX y4eOHBIX MIPEIMETOB U pealbHOM XKHU3HU; BBIpAKaTh (hOpMyIaMu
3aBUCUMOCTH MEX]y BEITUYMHAMM.

Hauvana mareMaTH4ecKoro aHajausa

OnepupoBarh NOHATUSIMH: TOCJIEIOBATEIBHOCTD, apu(MeTHUECKasi U TeOMEeTpUYEeCcKast
IIPOTPECCHUMU.

OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBAOIIAs TIE€OMETpHUYEcKas Mporpeccus,
cyMMa 0€CKOHEYHO YOBIBAOIICH T€OMETPUUECKOM MPOTrPECCHUHU.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonbs30BaTh CBOWCTBA NOCIEA0BATEIBHOCTEN U MPOTPECCUM JJISl PELICHUS PEATbHBIX
3a/1a4 IPHUKJIAJHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OneprpoBaTh NOHATUSMH: MHOKECTBO, ONIEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il ONHCAHUs pPEabHBIX
MPOLIECCOB U SIBJICHUH, IPH PEIICHUHU 33]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OnepupoBath MOHATUSAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBHUE, 1OKA3aTEIbCTRO.



11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh MNOHATHSAMHU: HATypaJbHOE, LIEJIOE YHUCIO; HCIOJIb30BATh NPHU3HAKH
JETUMOCTH LEJIBIX YUCEI, PA3JI0KEHUE YUCIIA HA IPOCTHIE MHOKUTEIM ISl PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh NOHATUIMMU: JIOTAPU(PM UKCIA, JECITUUHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpuMeHATh CBOWCTBA CTENEHH [UJIs1 NPeoOpa3oBaHUsl BBIPAKEHHI; ONEPUPOBATH
MOHATHUSIMU: I[IOKA3aTEJIbHOE YPABHEHWE W HEPABEHCTBO; peElIaThb OCHOBHBIE THIIBI
[I0KA3aTEJIbHBIX YPAaBHEHUN U HEPABEHCTB.

BoinonHsATe npeoOpa3oBaHUs BBIPAXKEHUM, COAEpXkKallux Jorapu@mbl; ONEpUpOBATH
MOHATUSIMU: JIOTApU(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(pMUYECKNX YPaBHEHUI 1 HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEIICHUE; UCII0JIb30BaTh
CUCTEMY JIMHEHWHBIX YPABHEHUHN IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxoauTe pemenus npocTenmx CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPaBHEHUN
Y HEPABEHCTB.

MonennpoBaTh peajbHblE CUTyallud Ha S3bIKE alreOpbl, COCTaBIISATH BbIPAXKECHMUS,
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 3aa4M, UCCIEA0BAThH IIOCTPOEHHBIE MOJEIN
C MCIIOJIb30BAHHUEM alllapara aiareopsl.

DOyHKUMU U TpaGuKH

OnepupoBarh MNOHATUSIMH: MEpPUOIMYECKass (PYHKUHUSA, MPOMEKYTKM MOHOTOHHOCTH
(GyHKIMH, TOYKH SKCTpeMyMa (DyHKIMH, HAanOOoIbIlIee U HAMMEHbIIIee 3HaYeHUsT QYHKIINHN Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl UCCIIe0BaHUs QYHKIMH, 3alaHHON rpauKoM.

OnepupoBarh MOHATUSIMH: TpadUKU  TOKA3aTENbHOM, JIorapuPMUUYECKO U
TPUTOHOMETPUUECKUX (YHKIMM; n300pakaTh HMX Ha KOOPAMHATHOW IUIOCKOCTH U
MCIIOJIB30BaTh ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YpPAaBHCHHH W
HCIIOJIB30BaTh UX IS PEIICHUs] CUCTEMBI JIMHEHHBIX YPABHEHUN.

Ucnonb3oBath rpaduku GyHKIMA JUIsl UCCIEI0BAHMS MTPOLIECCOB M 3aBUCUMOCTEN U3
JIPYrUX Y4eOHbIX TUCHHUILINH.

Hayaja MaTeMaTH4eCKOIo aHAIM3a

OnepupoBaTh MOHATHUSMHU: HeNpepblBHAasg (PyHKUMSA; TNpPOU3BOAHAsA  (PyHKUHUU;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM SISl peLISHUs 3a/1ay.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMM, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
IPOU3BEJICHUS], YACTHOTO (DYHKLIUH.

Hcnonp30BaTh MPOM3BOAHYIO MAJsi MCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOEHUIO Ipa(HKOB.

Hcrnonbs30BaTh IPOU3BOIHYIO AU HAXOKACHUS HAWITYYILErO PELICHUS B IPUKIIAHBIX, B
TOM YHCJIE COLIMAIBHO-D)KOHOMUYECKHUX, 3a/1a9ax.



OnepupoBaTh MOHATUSIMH: TIEPBOOOpA3HAsT U WHTETPAJ; MOHUMATh TEOMETPUUSCKUA U
¢buznuecKuii CMbICT UHTETpaJa.

Haxonuth nepBooOpa3HbIc 3IEMEHTAPHBIX (DYHKIIMH; BEIYUCIISITE HHTETPAIT IO (hOpMYyJIe
Herorona—JleitOuuma.

PemaTte npukiamgHbIe 3291, B TOM YHCJIEC COIIMATBHO-I)KOHOMUYECKOTO B (PU3UIECKOTO
XapakTepa, CPeACTBAMU MAaTEMAaTHIECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K I (unpossie)
n/n NPOrpaMMbI Beero OHTPOJIbHBIE PaKTHUYECKHE nuepp
padoThl padoTsI o0pa3oBaTe/bHbIE
pecypchl
M
1 ﬂel;lg’f;elj’::ibll){a;lf ziingI};I:uI:IOHaHLHHe 14 1 bubmorexa LIOK
) https://m.edso00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
2 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 5 bubnnoreka [JOK
II0Ka3aTesIeM https://m.edso00.ru/1568aba3
3 ApudmeTrnieckuii KOpeHb N—Oi CTETeHHU. 18 1 bubnuorexa [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
o
4 TpcI)/II:"h(/)[I};J;i;eTpI/II/I TpuroHomerpruyeckue 22 1 bubmorexa LIOK
) https://m.eds00.ru/1568aba3
ypaBHEHUS
5 [locnenoBareabHOCTH U IPOIPECCUU 5 bubmorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 3 1 bubnnoreka [JOK
3HaAHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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 KJTACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB  TeM K 0 (ungposbie)
n/n NpOrpamMmbl Bcero ogITpo.m)m,Ie pﬁaKanecmne odpa3oBaTe/bHbIE
padoTsI padoThI pecypesI
) R ———— 12 ) Bumiorera LIOK
YHKUIA https://m.edsoo.ru/f11c4afd
YpaBHEHHUS U HEPABEHCTBA
2 Torapidmitacone ypasmerna 12 Bu6miorera LIOK
P yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
T
3 rpaipika. Tonronowerpmaeoe 9 ) Bu6miorera LIOK
p P p https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
N bu6mmoreka [IOK
4 [TpousBoanas. [Ipumenenre mpou3BOIHOM 24 1 https://m.edsoo.ru/fL1c4afd
3) WuTerpan u ero npuMeHeHus 9 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
. bu6nmoreka [JOK
6 CHcTeMbl ypasHeHHi 12 1 https://m.edsoo.ru/f11c4afd
7 HatypanbHble u ensle uncia 6 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS 18 5 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsieMble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pazoBaHus
pe3yJabTarTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTb  NOHATUSAMH:  PAalMOHAIBHOE W  JICHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOLICHTHI
19 BeinonuaATe apudmMeTrueckue onepanuu ¢ paluoHaJIbHBIMU U JACHCTBUTEIbHBIMU
' YUCIAMU
13 BrImoaasTh NpuOIMKEHHBIE BEIYUCICHHS, HCIIOB3Y I IPAaBUIIa OKPYTIICHHS, 1EIaTh
' IPUKUJKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSAMH: CTENEHb C LIEJBIM IOKa3aTeseM, CTaHAapTHas ¢Gopma
14 3aMyCu JIEHCTBUTENBHOTO YHCIA, KOpPEHb HATYpalbHOW CTENEHH; HCIOIb30BAThH
' HOIXOAAIIYI0 (popMy 3amucu JeHCTBUTENBHBIX YUCEN IS PEICHUs TPAKTUYECKUX
3a[a4 ¥ MPEJICTaBICHUS TAaHHBIX
OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC M TaHTE€HC MPOHM3BOJILHOTO YTJa;
1.5 UCIIOJIb30BaTh 3alIMCh IPOM3BOJIBHOIO yIjla uepe3 oOpaTHble TPUTOHOMETPUUYECKHUE
byHKIMH
2 YpaBHEeHUs U HEPABEHCTBA
OnepupoBaTh TMOHATHAMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, IEJOE,
2.1 palroHaIbHOE, UPPALMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
29 BremonHATh  mpeoOpa3oBaHUsT TPUTOHOMETPUYECKHX BBIPAKEHUH M peliaTh
' TPUTOHOMETPUUYECKHE YPABHEHHUSI
BeimonHATe mpeoOpa3oBaHUs LENbIX, pPALMOHAIBHBIX U  HMPPALMOHAIBHBIX
2.3 BBIPKEHUI U penIaTh OCHOBHBIE TUIIBI IEITBIX, PAIMOHAIBHBIX M HPPAIIHOHATEHBIX
YpaBHEHHI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPaBEHCTBA JJIS PELICHHUS MaTeMaTHYeCKUX 33134 U
] 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKU U pealbHOM KU3HU
MozenupoBaTh peabHbIE CHUTYallMd Ha SI3bIKE alreOphl, COCTABIATH BBIPAKECHUS,
2.5 yYpaBHEHHsI, HEPABEHCTBA 110 YCJIOBHUIO 334, UCCIEI0BATh MOCTPOSHHBIE MOEIH
C HMCITOJIb30BAaHHUEM ariapara aireopbl
3 OyHKIMHU 1 TpadUKH
OnepupoBaTh MNOHATUSAMU: (GYHKIUSA, CHOCOObI 3adaHusl (QYHKIHMH, O0O0JACTh
3.1 OTIpeNieIeHUs M MHOXKECTBO 3HaueHUil (yHKIMH, rpapuk (GYHKLIUH, B3aHMMHO
oOpaTHble GYHKIIUU
39 OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTH (DYHKIMH, HYTH (GYHKIIWH,
' IPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku QYHKIHHA 1)1 pELIeHUs] YpaBHEHUH
34 Crpoutb W uuTaTh TpaduKd JUHEHHOM (YHKIMM, KBaApaTUYHON (QYHKLUH,
' CTENEHHOHN (hYHKIIMHU C TIETBIM MOKa3aTeIeM
Hcnonb3oBatk rpaduku GyHKIHMA TSI KCCIEIOBAHUS TTPOLIECCOB M 3aBUCUMOCTEH
3.5 IIPY pEeIICHUH 33124 U3 JPYTUX yUYEOHBIX MPEIMETOB U PeaTbHOM KU3HH, BBIPAXKATh
(dopMyIaMu 3aBUCUMOCTH MEX]ly BEIMUYMHAMHU
4 Hauana MmaTeMaTHueCKOro aHajin3a




OHGpI/IpOBaTB IOHATUAMMU IIOCJICA0OBATCIIbHOCTD, apI/I(bMCTI/I‘IeCKaH u

4.1 reoMeTpHuecKas Mporpeccuu
42 OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBaOIIas reOMETpHUUecKasi MpOTrpeccHs,
cyMMa 0ECKOHEYHO YOBIBAIOLIEH reOMETPHUECKOM MPOrPECCUn
4.3 3aaBaTh NOCIEIOBATEIIbHOCTH PA3JIMYHBIMU CIIOCOOaMU
44 Hcnonb30BaTh CBONCTBA IMOCIEIOBATEIILHOCTEH W MPOTPECCUU ISl pelIeHUS
pealibHbIX 3314 MPUKJIAJIHOTO XapaKTepa
5 MHo>kecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBINA armapar Ajs OMHCAHMs pealbHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.3 OnepupoBaTh MOHATHUSIMH: ONIPEJICICHIE, TEOpEMa, CICICTBHE, JT0KA3aTeIIbCTBO
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiembie HpeMeTHbIe Pe3y.IbTATLI 0CBOSHHS OCHOBHOI
pe3yibrata o0pa3oBaTe/IbHOI MPOrpaMMbI CpeaHero o01ero 00pa3oBaHus
1 Urcna ¥ BBIYUCIICHUS
OnepupoBarh HMOHATUSAMU: HATypallbHOE, IIEJIO€ YHCIIO; HCIOJB30BaTh IMPU3HAKU
1.1 JEIIMMOCTH TICJIBIX YHCEII, PA3JIOKCHHUE YUCIIA HA MPOCTHIC MHOKUTEIH JIJIS PEIICHUS
3a1aq
1.2 OnepupoBath MOHATHEM: CTENIEHb C PAIMOHATLHBIM MTOKa3aTeIeM
13 OnepupoBarh MOHATUSAMHU: Jorapudm UHcHa, [ECATUYHBIE U HATypallbHbIC
sorapudmbl
2 YpaBHeHUs 1 HEPABEHCTBA
[IpumeHsTh CBOWCTBAa CTEMEHH s MpPeoOpa3oBaHUsl BBIPAXKEHUI, ONEPUPOBATH
2.1 MOHATHSIMH: TTOKa3aTeIbHOS YPABHCHHE M HEPABEHCTBO; PElIaTh OCHOBHBIC THIIBI
MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB
BrinonHsATe MpeoOpa3oBaHus BBIPAKEHUHN, CONEPKAIINX JOTapu(Mbl; ONEPUPOBATH
2.2 MOHATHSIMHE: JIOTapU(MUISCKOE YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THITHI
norapuMHUYECKUX YpaBHEHUI 1 HEPABEHCTB
2.3 HaxoauTs perenus mpocTEHIINX TPUTOHOMETPUIECKUX HEPABCHCTB
24 OnepupoBarh TMOHSATHSIMHU: _cncrema J'II/IH?I‘/’IHBIX ypaBHEHHI U €€ pelleHue;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JIUIS PEIICHUS MPAKTHUYSCKUX 3a]1a4
25 Haxom/m)v pelIeHusT TPOCTEHIINX CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX
ypaBHEHU U HEPABEHCTB
MonenpoBaTh peallbHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTaBJIATh BBIPAKEHUS,
2.6 ypaBHEHUs, HEPABEHCTBA U CHCTEMBI 10 YCIOBHIO 33/1a4H, UCCIEI0BATh MOCTPOCHHBIE
MOJICJTH C MCITOJIb30BAHHUEM aliapaTa ajreOpsl
3 OyHKIMH U TpaduKH
OnepupoBaTh MOHATUAMHU: Tepuoandeckas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
31 (GYHKLIMHM, TOYKH OSKCTpeMyMa (YHKIUH, HauOojblllee W HauMEHbIee 3HAYCHUS
(GYHKIMM Ha MMPOMEXYTKE; UCIOIB30BaTh UX IS UCCIeN0BaHUs (QYHKIUH, 33aHHOM
rpaduKomM
OnepupoBaTh TNOHATUSMHU: TpadUKd TIOKA3aTENbHOM, JorapuPMHUUECKOH W
3.2 TPUTOHOMETPUYECKHX (PYHKIMH; M300pakaTh WX Ha KOOPAWHATHOM IUIOCKOCTH M

KCIIOJb30BATh JIsl PELLICHUs YPAaBHEHUI U HEPABEHCTB




N300paxaTh Ha KOOPIMHATHOM IUIOCKOCTH TpadUKM JMHEHHBIX YpaBHECHHHA U

3.3 WCIIOJIb30BATh UX JUIsSl PEIICHUS CUCTEMBI JINHEWHBIX YPaBHEHUN

34 Hcnonb3oBatk rpaduky GyHKUUH 1715 MCCIEI0BAHUS IPOLIECCOB U 3aBUCUMOCTEH U3
JOPYTUX YYEOHBIX TUCLUILINH

4 Hagana maTremMaTnyeckoro aHaausa

OmnepupoBaTh MNOHATUSAMM: HenpepbiBHas (QyHKIMSA, Npou3BoaHas (QyHKIUM,

4.1 UCIOJIb30BATh TEOMETPUUECKUN U (PU3HUUECKUI CMBICI MPOU3BOJHON UIS PEIICHUS
3a1a4

492 HaxonuTh mpon3BoiHbIE 371€MEHTapHBIX (YHKIMH, BBIUUCIIATD IPOU3BOAHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA

43 Vcnonp30BaTh NMPOW3BOAHYIO Ul HMCCIEIOBAHUS (PYHKIMM Ha MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSATh PE3YJIbTAaThl UCCIEAOBAHMSI K TIOCTPOEHHIO IPa)uKoB

44 Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKIACHMS HAWIy4llIero pELICHUS B
IIPUKJIAHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3aa4ax

45 OnepupoBaTh NOHATUAMU: IEpBOOOpa3Hasi U UHTETPAJl; IOHUMATh FEOMETPUUECKUN U
¢bu3nyeckuii CMbICI UHTErpaia

46 Haxonute mepBooOpa3Hble >JIE€MEHTAapHBIX (YHKIWWA, BBIYHCIATH WHTETPA] I10
dbopmyne HetoTona — JleiiOHua

47 Pemarp mnpuknaaHele 3agadd, B TOM 4YHCIE COLMAIBHO-KOHOMHMYECKOIO U

(HU3M9IeCcKOro Xapakrepa, CpeJIcTBAMU MAaTEMaTHYeCKOro aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uncna v BEIUKUCICHUS
Pannonaneubie ymucima. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOU, TPOIEHTHI, OCCKOHEYHBIC
11  mepuoamueckne npobu. ApudMerudyeckue Omepaluu ¢ PAlHOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHMsl YKCIOBBIX BhIpakeHUU. [IpuMeHeHne apoOel W MPOIEHTOB I PElICHUs
IIPUKJIAJHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JleiictBuTenpHble uucia. PanuoHanbHBIE W UppAlMOHATbHBIC 4Hcla. ApudmMerndeckue
1.2  omnepauuu ¢ IEWCTBUTEIbHBIMUA YuciIaMu. [IpuOmmkEHHbIC BBRIUUCICHUS, TIpaBUjIa OKPYTJICHUS,
MIPUKUJIKA M OIIEHKA pe3yJIbTaTa BEIYMCICHUM
Cremenb ¢ menbiM TokazatenieM. CraHmaptHas (opma 3amuch  JIEHCTBUTEIBHOTO YHCHIA.
1.3  Hcnomnp3oBaHue moaXoAsmie ¢GOpMbl 3alMCH  JCHCTBUTEIBHBIX YHCEN JUIS  PEIICHUS
MPaKTUYECKHX 33J1a4 ¥ MPEICTABICHUS JaHHBIX
14 ApHd)MeTquCKHﬁ KOpPEeHb HaTypaibHOW cTemeHu. JlelcTBus ¢ apuPMETHUYECKUMU KOPHIMHU
HaTypaJIbHOW CTENEHU
15 CuHyCc, KOCMHYC M TaHTE€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC, AapKTaHTEHC
YHUCJIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TokaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
29 [IpeoOpazoBaHrne TPUTOHOMETPUYECKHX BBIpaXKeHUU. (OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIbI
2.3  YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellieHe HepaBeHCTBA. MeTo1 HHTEPBAJIOB
2.4  Pemienue 1enbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHHUM U HEPABEHCTB
2.5  Pemienue uppaioHaibHbIX YPaBHEHHH U HEPABEHCTB
2.6  PemieHue TpUTOHOMETPUYECKUX YpaBHEHUHN
27 [IpuMeHeHrne ypaBHEHHM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHMYECKUX 3aJad M 3aJad u3
pa3IMYHBIX 00JIaCTel HAYKHU U pPeaTbHOM KU3HU
3 DyHKINUU U TPaPUKH
3.1  ®ynkuus, cnocobsl 3aaanus Gynkuuu. ['paduk dyakimu. Bzanmuo oOpatHbeie GyHKIUN
39 Ob6nacte ompeneneHuss U MHOXKeCTBO 3HaueHuid QyHkumu. Hymu dynkuuu. I[TpomexyTku
3HAKOIMOCTOSAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHnas QyHKIMS ¢ HATYpaJbHBIM U 1IeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U TpaduK KOpHsI N-Oi CTENeHH
34 TpuronomeTpuyeckass OKpy>KHOCTb, ONpeAeNieHue TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO
aprymMeHTa
4 Hauama MmaTemMaTH4ecKOro aHajamn3a
41 [TocnegoBarenbHOCTH, CITIOCOOBI 3aJaHUs IOCIIEJOBATEIHLHOCTEH. MOHOTOHHEIE
MOCJIETOBATEILHOCTH
Apudmerndeckas U reoMeTpuUeckas mporpeccur. beckoHeYHO yOBIBaroIas reoMeTpudecKast
4.2  mporpeccus. Cymma 6ecKOHEYHO yOBIBAIOIIEH TeoMeTprudecKoi mporpeccun. @opmMyIna CoKHBIX
MPOLEHTOB. Mcroap30BaHNEe TPOTPECCHM ISl PEILICHUS peAJIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
5 MHOecTBa U JIOTHKA
MHoO)kecTBO, omnepanuu Haj MHOxecTBamu. Jlmarpammer Oiiniepa — Benna. Ilpumenenue
5.1  TeopeTHKO-MHOKECTBEHHOr'O ammnapara JJis OMHUCAHUS PEaIbHbIX MPOLIECCOB M SIBICHUM, MpHU

peIlIeHnH 3a7a4 U3 JPYrux y4eOHbIX TPEeIMETOB
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Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEILCTBO

11 KITACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HarypasnbHble u nensle yncia. Ilpu3Haku AeTMMOCTH LEeNbIX Yncell
1.2 Crenesb ¢ palMoHaJIbHBIM NOKa3aresaeM. CBoiicTBa cTeneHu
1.3 Jlorapudm uuncna. JlecaTuunbie 1 HATYpaIbHBIC JOTapU(MBbI
2 VYpaBHEHUsI U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpAKEHUH, COJIEPIKAIINUX JTIOTaPHPMBbI
2.2 ITpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINUX CTEIIEHH C PAllMOHAIbHBIM IIOKA3aTeleM
2.3 [TpriMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CHCTS:MI,I JII/IHCf/'IHLDi ypaBHeHHH. PemieHne NpUKIAIHBIX 3a7a4 C TIOMOLIBIO CHCTEMBI
JMHENWHBIX ypaBHEHUH
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAJTIBHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aad U 3a7a4
U3 PA3JIMYHBIX 00JIaCTe! HAYKU U peasIbHON KHU3HU
3 DyHKIMH U TPaPUKH
31 Oynkuus. [lepuoguueckue pyHkuuu. [IpoMexyTKu MOHOTOHHOCTH (DyHKIIMU. MakCUMyMBbl U
MUHHMYMBI GyHKIMU. Hanbosbiee 1 HanMeHbllee 3HaYeHne QyHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpapUKu
3.3 [TokazarenpHas u orapudmMudeckas GyHKIIHU, IX CBOWCTBA U TPaPUKH
3.4 Hcnonp3oBanue rpadpukoB GyHKUUHN A7 peLlIeHHUs] ypaBHEHUM U TMHEWHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB GpyHKIUI U1 Mccae10BaHKs IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIe
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 IPYTHX YICOHBIX MTPEIMETOB M PeaibHON KU3HU
4 Hagaya maTemaTHueckoro anaimsa
41 HenpepsiBable pyHKIIMN. MeTo HHTEPBAJIOB /7Sl pELIEHHs] HEPaBEHCTB
4.2 [TpousBoaHas ¢pyHkuu. ['eomeTpruyueckuil 1 GU3NIECKUIl CMBICI TPOU3BOIHOM
43 [TpousBoaHble aneMeHTapHbIX (yHKUUNA. DopMmynbl HaXOXIEHUS MPOU3BOJAHONH CYMMBI,
NPOM3BEACHUS M YaCTHOTO (DYHKIIMH
44 [TpuMeHeHHe MPOU3BOAHOM K HCCIEIOBaHHIO (YHKIUH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHrne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHUsT (PYHKIIMU Ha OTPE3Ke
45 [TpuMeHeHne TPOU3BOAHOM Il HAXO0XKIEHHUS HAMITYYIIEero pelieHus B MPUKIAIHBIX 3a7a4ax,
JUISL OIIPEIENIEHUs] CKOPOCTH Tpoliecca, 3aJaHHOro (opMyJIoi min rpadukomM
4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX
47 WuTerpain, ero reomeTpuyeckuil U puandeckuii cmpici. Berunciaenue uHTerpana mno ¢gopmyse

Herorona — Jleiibaumna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Ko

I oie SEMOL0 IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
posep OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

TpeOOBaHUS

Bnagenne merogamm J0Ka3aTeNbCTB, aJFOPUTMAMM DPELIEHUS 3a/1ay; yMEHHUE
dbopMynMpoBaTh U ONEPUPOBATH MOHATUSMU: OIpENEICHHE, aKCUOMa, TeopeMa,
CJICZICTBHE, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTBO, PABHOCHIIbHBIE (DOPMYITUPOBKH;
OPUMEHATh UX; yMeHHe (GOpMyIUpoBaTh OOpaTHOE M MPOTUBOIOJIOKHOE
YTBEP)KACHHUE, NPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, HCIIOJIB30BATH METOJ
MaTE€MaTUYeCKOW HMHAYKIUHU; IPOBOAMTH JOKA3aTEJIbHbIE PACCYXICHUS IIpU
pelIeHNnH 3aja4, OLEHUBATh JIOTMUECKYIO MPAaBUIBHOCTh PACCYXKACHUM; yMEHUE
ONEpUpPOBaTh MOHATHUSAMM: MHOXECTBO, IIOJMHOKECTBO, ONEpalMyd  Haj
MHO’KE€CTBAaMH; YMEHUE HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jyuist
ONUCaHUs PEeAJbHBIX IIPOLIECCOB U SIBJICHUHN U TP PEILICHHUH 3a/1a4, B TOM YUCIIE U3
JPyTUX y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBAThH MOHATUAMU: Tpad, CBA3HBINA
rpad, nepeBo, MUKI, Tpad Ha IUVIOCKOCTH; YMEHHE 3aJaBaTh U OMHUCKHIBATH Ipadbl
pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl IPH PELICHUN 3a1a4

YMeHne onepupoBaTh HOHATHAMH: HATYpAIbHOE YUCIIO, IIEJI0€ YHCIIO, CTETICHD C
LEJIBIM [TOKa3aTesleM, KOPeHb HaTypaJlbHOW CTENEHH, CTENEHb C pallMOHAIbHBIM
noKasareJieM, CTETICHb C ICHCTBUTEIHHBIM MTOKa3aTeseM, Jorapudm 4rcia, CHHYC,
KOCHHYC U TaHI€HC MPOM3BOJBHOIO YHCIA, OCTATOK MO MOJYJIIO0, palliOHAIbHOE
qucJjio, HppauoOHaAJILHOC qucio, MHOXECTBa HaTypaJIbHBIX, OEJIbIX,
pallMOHATIBHBIX, ACUCTBUTEIbHBIX 4YHCET; YMEHHE HCIOJIb30BATh NPU3HAKU
JEeTMMOCTH, HAaUMEHBINUN OOIIMA JeNUTeNhb W HauMEHbIlee o0Ilee KpaTHOE,
anroput™M EBKknMaa mnpu  pelmieHMHM 3ajady; 3HAKOMCTBO C  pa3iMYHBIMU
MO3UIMOHHBIMU CHUCTEMAMU CUHUCIICHUSA, YMCHUC BBIIOJHATL BbBIYUCICHUC
3HaYeHUH M TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH U Jorapupmami,
npeoOpazoBaHus JPOOHO-pAllMOHANIBHBIX BbIPAXKEHHUI; yMEHHE OIEepHUpOBATh
HOHSATHAMMU: MOCJIEeI0BATENbHOCTb, apudmeTnyeckas nporpeccus,
TeOMEeTpUYEecKasi IporpeccHs, OECKOHEYHO YyOBIBaroImasi TeoMEeTpUYecKas
nporpeccusi; yMeHUe 3a/laBaTh IMOCIIEOBATEIBHOCTH, B TOM YHCIE C MTOMOIIbIO
PEKYpPPEHTHBIX (GOPMYJI; YMEHHE ONEPUPOBATH MOHATUAMU: KOMITJIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO YHCIa,
dbopMa 3anmucu KOMIUIEKCHBIX 4ucen (reoMeTpuyecKkas, TPUrOHOMETpUuYecKas U
anreOpanyeckasl); yMeTb INPOU3BOAMTH  apu(MeTHUecKue JelcTBUsS ¢
KOMINUVICKCHBIMU YHCJIaMU; NIPHUBOAUTH HNPUMECPHLI HCIIOJb30BaAHUA KOMIIJICKCHBIX
YHCeIT; ONePUPOBATh MOHATHIAMU: MaTpHLa 2X2 U 3X3, onpeaeauTeab MaTPULIBL,
TE€OMETPUYECKUIN CMBICIT OMTPEIeITUTEIS

YMeHue  onepupoBarh — NOHATHUSMHU:  PALlMOHAIBHBIE,  UPPAlMOHAJIbHBIE,
MoKa3aTeNbHbIe,  CTETNCHHBbIC,  JIOTapU(PMUYECKHUE,  TPUTOHOMETPUUECKUE
YPaBHEHUSI U HEPABEHCTBA, MX CHUCTEMbBI; YMEHHE OINEPUPOBATH IMOHATUSIMH:
TOKJIECTBO, TOKJECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHUCTEMA
YPaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM;
YMEHUE pellaTh YpaBHEHMS, HEPABEHCTBA M CHUCTEMBI C MOMOILIBIO PA3TUYHBIX
MPUEMOB; pEIIaTh YPABHEHHUS], HEPABEHCTBA U CUCTEMBI C IAPaMETPOM; IPUMEHSATh
YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEeMAaTHYECKUX 3a/1ad U
3a/1a4 U3 pa3InIHbIX 00JIACTEH HAYKU U peaTbHOU KU3HU




YMeHue onepupoBaTh NOHATUAMU: (QYHKIHSA, YETHOCTD (DYHKIHH, IEPUOIUIHOCTD
GyHKIMHA, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM
dbyHKIMM, HauOOJIbIIee ¥ HAWMCHbINEE 3HAYCHUS (YHKIUU HA MPOMEXKYTKE,
HenpepbIBHAsT (PYHKIMS, acUMOTOTHI Tpaduka (yHKIMU, TepBas U BTOpas
npou3BOHAS (PYHKIIMH, TEOMETPUYECKHA M (PU3MUECKUI CMBICIT MPOU3BOIHOM,
nepBooOpa3Has, ONpeAeNEHHBI HHTErpans; yMEHHE HaXOAUTh ACHUMIITOTHI
rpadpuka QyHKIMH;, YMEHHE BBIYHMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIMH (DYHKIIUH, HAXOJUTh YpaBHEHUE KacaTeIbHOU K rpaduKy
(GyHKIMU; yMEHHE HAaXOAMTh MPOU3BOIHBIC JIEMEHTAPHBIX (PYHKUUI; ymMeHue
UCIIONIb30BAaTh  NPOU3BOAHYIO JUISl  WCCIENOBaHUS  (PYHKIMHA, HAXOAWUTH
HanOOJIbIINE U HAUMEHBIINE 3HaUeHHs! PYHKIUN; CTPOUTD rpa)uKi MHOTOUICHOB
C HCHOJb30BAaHUEM ammapaTa MaTeMaTUYeCKOr0 aHalu3a; [PUMEHSThH
IIPOU3BOJHYIO JJIl HAaXOXJIECHUS HAaWIY4lIEero peuleHHsl B NPUKIAJHBIX, B TOM
YHCIie COUATbHO-DPKOHOMUYECKUX U (PU3MUECKUX 33/1a4aX; HAXOUTh TIOIIATU U
00BEMBI (DUTYp C MMOMOIIBIO WHTETPaa; IPUBOAUTH MIPHUMEPHl MATEMATUIECKOTO
MOJICJTUPOBAHUS C MOMOIIBI0 U (hepeHIINATBFHBIX YPaBHEHHH

YMenue omnepupoBarth MNOHATUSIMU: rpaduk GyHKUIMU, oOpaTHas GyHKIUS,
KOMIO3uIUsl  (QyHKIMWA, JHHEHHass (QYHKOWS, KBajgpaTHuHas  (yHKIHS,
panoHanbHas (GYHKIHWS, CTENICHHAsT (QYHKIMS, TPUTOHOMETpHUYECKUEe (PyHKIHNH,
o0OpaTHbIe TPUTOHOMETpUYECKHE (DYHKIMH, MMOKa3aTelbHas U JIorapupMUUecKas
GYHKIIUM; yMEHHE CTPOUTHh TpadUKH W3YYCHHBIX (DYHKIIMA, BBITOJHSITH
npeoOpa3oBanusi rpaduKoB (YHKIUH, UCIONB30BaTh TPAPUKU I HU3yYCHUS
MIPOIIECCOB U 3aBHCUMOCTEH, TIPH PEIICHUH 331249 U3 APYTUX YICOHBIX IPEIMETOB
U 3a7a4 M3 peajbHOW KHU3HU; BBIpaXkaThb (OpMylIaMU 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU; HCIOJB30BaTh CBOWCTBA W Tpadwku QYHKIUH IS perieHus
ypaBHEHUI, HEPABEHCTB U 3aJla4 C TapaMeTpaMu; U300paxarh Ha KOOPAHMHATHOMN
TUIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemath TEKCTOBBIE 337jaul Pa3HbIX TUIOB (B TOM YMCJIE Ha MPOIEHTHI,
JIOJIM ¥ YaCTH, Ha IBM)KEHUE, pabOTy, CTOMMOCTb TOBApOB U yCIIYT, HAJIOTH, 33/1a4H
U3 00JaCTH YIpaBJIEHUS JIMYHBIMM U CeMEHHBIMU (DMHAHCAMH); COCTaBIISThH
BBIPQKCHMS, YPABHEHMsI, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBUIO 3aJadyH,
UCCIIEIOBaTh  IOJYYEHHOE pEUIEHHEe M OLEHUBAaTb  IPaBIONOJ00HOCTh
pE3yJIbTaTOB; YMEHUE MOJEINPOBATh PEAJIHBIE CUTyallMH Ha S3bIKE MATEMATHKH;
COCTaBJISITh BBIPAXKEHMSI, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3a/la4, HCCIIEI0BaTh IOCTPOEHHBIE MOJEIM C HCIOJB30BAHUEM ammnapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH Pe3yIbTaT

YMeHue omnepupoBaTh NOHSTUAMH: CpeAHee apupMeTHUecKoe, MeanaHa,
HauOoJpIllee M HaMMEHbIIEe 3HAUYEHUs, pa3Max, JUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YMCIIOBOro Habopa; YyMEHHWE W3BJEeKaTb, WHTEPIPETUPOBATH
uHpOpMalIMIO, TPEACTAaBICHHYI0 B TaOiMIax, Ha JuarpamMMax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBAa pEaJbHBIX NPOLECCOB M SBICHUW; IIPEICTABIATH
UHGOPMALIMIO C TOMOIIBIO TAOIUIl U JUAarpamMM; MCCIEA0BaTh CTATHCTUYECKUE
JaHHbIE, B TOM YHUCJIE€ C MPUMEHEHHEM IpaUuecKux METOJO0B U 3JIEKTPOHHBIX
CpeACTB; IpadUUYecKd HCCIEAOBaTh COBMECTHbIE HAOMIOJCHUS C TOMOIIbIO
JIMarpaMM pacCEerBaHMs U JIMHEHHOW perpeccuu

YMeH#e onepupoBaTh MOHATHUSMH: CIIYYaHBIM OMBIT W CIIy4ailHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TIpa@HUuecKUX METOAOB; NPUMEHATH (OPMYJBI CIOXKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, (POpMYITy MOJIHOM BEpOsATHOCTH, (hopmyiy beprymu,
KOMOWHATOpHBIE (akThl U (GOPMYJIBI, OIICHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHIf; yMEHHE ONEpUPOBATh  TOHATHUSAMHU:  CIlydaiiHas  BEJIHYWHA,
pacrpesieieHue BEPOSITHOCTEH, MaTeMaTU4yeckoe OXKHUJaHUe, JUCHepcus u
CTaHJAPTHOE OTKJIOHEHHE CIIydyallHOW BENMYMHBIL, (YHKLIHU paclpeneieHus U




IJIOTHOCTU PAaBHOMEPHOI'O, IOKA3aTEIbHOIO M HOPMAJIBHOIO paCIpENCIICHUN;
YMEHHE UCIIOJIb30BaTh CBOMCTBA U3YUYECHHBIX PACIIPENEICHUN U PEIICHUS 3a/1a4;
3HAKOMCTBO C TMOHATHUSAMH: 3aKOH OOJBIIMX YHCEI, METOJbl BBIOOPOYHBIX
UCCIICI0BaHUI; yMEHHE IPUBOAUTH IIPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YHCEll
B IPHUPOJIHBIX M OOILIECTBEHHBIX SBJICHUSAX; YMEHHE OINEPHUPOBATH MOHATUSMHU:
COYeTaHUe, MEepPEeCTaHOBKA, YUCJIO COYETAHUH, YUCIO MEPEeCTaHOBOK; OMHOM
HeioToHa; yMeHHe NpPUMEHATh KOMOMHATOpHBIE (PAKTHI W PACCYKICHHUS IS
peleHus 3a/ay; OLCHMBAThb BEPOSTHOCTH PpEAbHBIX COOBITHH; COCTaBIAThH
BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NIOJYYCHHBIA PE3YJIbTaT

YMeHue onepupoBaTh MOHATHSAMHU: TOYKA, MpsAMasi, TUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JyY, BEJINUYMHA YIJIA, IUIOCKUWA YTOJI, IBYTPAHHBIA YIroJl, TPEXTPaHHBINU
Yroj, CKpEHIMBAIOIIMUECS NpsMble, MapauIeIbHOCTh M MEPIEHAUKYJISIPHOCTH
OpPSMBIX M IUIOCKOCTEHM, Yros MeXAy MNpSAMbIMHU, YroJl MEXAYy IpsSMOH H
MJIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JO TIJIOCKOCTH,
paccTosIHUE MEXAY MpPSAMBIMU, PACCTOSHHUE MEX]Y IUIOCKOCTSIMH; YMEHHUE
WCIIOJIH30BATh MPHU PEUICHUU 3a/1a4 U3yUeHHbIE (DaKThl U TEOPEMBI TUIAHUMETPUH,
YMEHHE OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYeCKHEe MOJEIHN C IMOMOIIbI0 I'€OMETPUUYECKUX MOHATUH M BEJIMYHH,
pemiaTh CBA3aHHbIE C HUMH MPAKTUYECKUE 33/1a4U
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YMeHue onepupoBaTh MOHATHAMH: IUIOMAAL (QHUTYpPBl, O0BEM (UTYpHI,
MHOTI'OI'PaHHMK, MPaBWIbHBIH MHOTOTPaHHUK, CEYEHHE MHOTOTpPaHHUKA, KyO,
napajjieNienunes, Mpu3Ma, NHpamMuaa, (Urypa M IOBEPXHOCTb BpALICHHUSA,
IWIMHAP, KOHyc, mmap, cdepa, mIomanb chepsl, IIIOLAaJbs HOBEPXHOCTH
NUPAMUJIbI, TIPU3MBI, KOHYCa, IWIMHApPA, OO0OBEM Kyba, MNPSIMOYrOJIbHOTO
napajuleJenunesnia, nupaMusl, NpU3Mbl, LWIMHApA, KOHyca, LIapa, pa3BEpTKa
MIOBEPXHOCTH, CEUEHUS KOHYCa U IIMINHPA, TapaieIbHble OCH WM OCHOBAHHUIO,
ceueHue IIapa, MJIOCKOCTb, Kacaromasics cdepbl, HWIMHIPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHE MHOTOIPAaHHUKA, HU300pa)kaTh MHOTOTPAaHHHUKH, (UTYpBI H
MIOBEPXHOCTU BPALLEHUS, UX CEUEHMS, B TOM YHCJIE C ITOMOIIBIO AIEKTPOHHBIX
CPEJICTB; YMEHHE MIPUMEHSTh CBONCTBA T€OMETPUUECKUX (PUTYp, CAMOCTOSITEILHO
(bopMyIMpOBaTh ONpEAETCHUs H3y4aeMbIX (GUIYp, BBLIBUraTh THUIOTE3Bl O
CBOMCTBaX W MpHU3HAKaXx TE€OMETpUYECKUX (Quryp, OOOCHOBBIBATH WM
ONpoBepraTh MX; YMEHHE NPOBOAMTH KiIacCU(UKALMIO (GUTYp IO pa3IUuYHBIM
IpU3HAKaM, BBIIIOJIHATh HEOOXOUMBIE JOMOIHUTENbHbBIE TOCTPOSHUS
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YMeHue onepupoBaTh NOHATHUSMHU: JIBHKEHHE B MPOCTPAHCTBE, MapajieabHbIN
NEepeHOC, CHMMETPHSI Ha IJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT, IIpeodpa3zoBaHue
nmoao0us, momo0HbIe (UTYpPHI; yMEHHE paclio3HaBaTh paBHBIE W TIOJOOHBIC
¢urypel, B TOM uuClI€ B NPUPOAE, HCKYCCTBE, apXUTEKType; HUCIOIb30BaTh
FeOMETPUUECKHE OTHOLICHHUS MPH PEUIeHUH 33/ay; HAXOIUTh T'€OMETPUUYECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOIIAb, 0OBEM) MpH pEIIeHUH 3aJad M3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU; YMEHHE BHIYUCIISATH T€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJl, TUIOMAAb, 00BEM, TUIOIIAAb MOBEPXHOCTH), UCIIONB3YS
M3Yy4YEeHHbIE (POPMYJIBI U METO/IbI, B TOM YHCJIE: IJIO0IIA/lb IIOBEPXHOCTH MUPAMU/IbI,
NpU3MBbl, KOHYyca, LWIMHApA, IUIOmanb cdepsl; 00bEM Kyba, MPsIMOYTOJBHOTO
napajieNienunena, MUPaMUAbl, TPU3MbL, IMIMHApPA, KOHyca, Ilapa; yMEHUe
HAaXOJIMTh OTHOIIEHHE 00BbEMOB MOIO00HBIX (HUTYP
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YMeHue oneprupoBaTh MOHATUSIMU: MIPSIMOYTOJIbHAsI CUCTEMA KOOPAUHAT, BEKTOP,
KOOpJMHATBl TOYKU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpa Ha YHCJIO, Pa3joKeHUe BEKTOpa Mo 0a3ucy, CKAISIPHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEJEHHE, YIrol MEXKAY BEKTOpaMM; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIN U KOOPJIMHATHBIN METO/ JUIsl PEIICHUS] TEOMETPUUECKUX 3a]1a4 U 3a]1a4
JIPYTUX y4eOHbIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ Ui pelIeHHs 33Ja4yd; NOHUMAaHHE
3HAYMMOCTU MAaT€MaTUKH B U3yUYEHUH IPUPOAHBIX U OOIIECTBEHHBIX IPOLIECCOB U
ABJICHUM; YMEHHUE PACIIO3HABATh IPOSIBICHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE,
YMEHHME TPUBOIAUTH IPUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCHUHCKOM H
MHUPOBOM MaTeMaTU4eCKON HaAyKH



IHHEPEYEHDb 3JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kox | IlpoBepsieMblii 31eMeHT COJePKAHUS
1 Yucna v BbIYKCICHUS
1.1 HarypanbHble u nenble uncia. [Ipu3Haku 1enMMOCTH LIEIIbIX YHCE
19 Panmonanbupie yncia. OOBIKHOBEHHBIE M JICCATUYHBIE JPOOM, MPOLEHTHI, OECKOHEYHBIE
HEepUOIMYECKUe Ipoou
13 ApHd)MeTquCKHﬁ KOpeHb HaTypajbHOH cTerneHu. JIeHCTBUA ¢ apudMETHUYECKUMHU KOPHIMHU
HATypaJbHOH CTENCHU
1.4  Crenens c nenbiM nokasateneM. CTeneHb ¢ palMoOHAIbHBIM IToKa3aTenaeM. CBONCTBA CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC YMHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapu¢wm uncna. JlecssiTuuHble M HATYpaJbHBIE JIOTAPU(MBI
JeiictBuTenpHple  4HchTa. ApuU(METHUECKHE ONepanud C JACHCTBUTEIHHBIMH  YHCIAMU.
1.7  IlpuOmxk€HHBIE BBIUMCICHUS, IpaBUIAa OKPYIJIEHHUs, INPUKUAKA U OLIEHKAa pe3yJibTaTa
BBIYUCIICHUH
1.8  IIpeoOpa3oBaHUE BBIpAKCHHMA
1.9  KowmruiekcHble yncia
2 | YpaBHEHMs U HEpaBEHCTBA
2.1 | llenble u 1poOHO-palMOHATIbHBIE YPABHEHUS
2.2 | HppauuoHaiabHble YpaBHEHHS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 | Tloka3arenbHble U JIorapuMUUYecKue ypaBHEHUs
2.5 | llenble u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 | HppaunoHaibHbIE HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JIorapu(MUIecKre HepaBEHCTBA
2.8 | Tpuronomerpuyeckre HEpaBeHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMH
2.11 Marpuua cuctemsl JIMHEHHbBIX ypaBHeHUH. OnpeaenuTesb MaTpHIIbI
3 OyHKIHH U TpaduKu
31 Oynkuus, cnocoOsl 3a1anus pyHkuun. I'paduk ¢pynxum. Bzaumuo odbparueie pyHkunu. YETHBIC
u HeuéTHble PyHKuuu. [lepuoanueckue GyHKIUU
Ob6nacte ompenenaeHuss U MHOXKeCTBO 3HadeHHM ¢ynkunn. Hymm ¢ynkuuun. [IpomexyTku
3.2 3HaKomocTosHCTBA. [I[poMeXyTKH MOHOTOHHOCTH (PYHKIHMU. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
HawnOonpIiee 1 HanMeHblee 3HaYCHNE PYHKIIMU HAa TPOMEKYTKE
33 CrenenHas GyHKIHSI C HATYPAJIBHBIM U 11EIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-Oi CTENeHH
3.4  Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5  IlokazarenpHas u jorapudmMudeckas PyHKIIMN, UX CBOWCTBA B rpaduKu
3.6 | Toukwu pa3pbeiBa. AcumMnToThl rpadukoB GyHKIMA. CBOHCTBA ()YHKIIHI, HEIIPEPHIBHBIX HA OTPE3KE
3.7  TlocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATENLHOCTEN
3.8 | Apudmernueckas ¥ reoMeTpuiecKas mporpeccuu. @opmyiia CI0KHBIX MPOIIEHTOB
4  Hauana MaTeMaTH4eCKOI0 aHalIHu3a
4.1 | TlpowusBonnas pyskiuu. [Ipou3BogHbIC 21eMEHTAPHBIX QYHKIIHNA




[IpumeHeHne MPOU3BOAHOM K HMCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U 3KCTPEMYMBI.

4.2 Haxosxnenrne HanOoJIbIIIero 1 HAMMEHBIIIETO 3HaYeHUsT (QYHKIIMHM Ha OTPE3Ke
4.3 | IlepBoobOpa3Has. MaTerpan
5) MHOXecTBa U JIOTHKA
5.1  MHoXkecTBO, onepaluu HajJ MHOKecTBaMHu. /uarpammsl Ditsiepa — Benna
5.2  Jloruka
6  BeposTHOCTB U CTaTUCTHKA
6.1 | OmnumcarenpHasi CTATUCTHKA
6.2 | BeposTHOCTb
6.3 | KomOuHaropuka
7 ['eomerpus
7.1  ®urypsl Ha IJIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHHKHU
7.4 | Tena v MOBEPXHOCTH BpAICHUS
7.5 | KoopauHaTbl U BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

e Maremaruka: anredpa ¥ Hayajia MaTeMaTUYECKOro aHajau3a, reoMerpus. [ 'eomeTpus.
10-11 xmacc. Aranacsa JI.C., Byry3oB B.®., Kagomiies C.b. u ap. AKInoHepHOE 00IIECTBO
«M3natennpcTBO «IIpocBemenne» yaeOHUK, 3aagauk 1o anreope 3a 10, 11 kmacc MopakoBug
A. T., Cemenos II. B., lenumena JI. O., 3saBuu JI. 1. 6a30BbIil 1 yriyOneHHBINH YPOBEHD 2
YacTH.

METOINYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

e Meronuka 0oOy4YeHUsI MaTeMaTHKE : YYEOHUK JJIsi CpeAHEero MpoQecCHOHAIBHOIO
obpazosanus /H.C. [logxonosa ; mox pexakuueii H. C. [loaxonosoit, B. . CHerypoBoii. —
M. : U3narensctBo FOpaiit, 2024. — 566 c.

o BekTOopHO-KOOpAMHATHBIN METOJ peieHus 3aaay rno crepeomerpun / E.B. ITotockyes.
— M.: UzparensctBO «OK3aMen», 2019. — 224 c.Maremaruka (yriayOJeHHBIH YpPOBEHB).
Peanmuzanust TpedoBanuit ®I'OC cpennero obmiero oOpa3oBaHus : METOJUYECKOE MOCOOUe
s yaurtens /; noa pen. JI. O. PocnoBoit. — M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
obpazoBanus», 2023. — 92 c. : un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ebubmoTeka nudpoBoro odpazoBareaLHOr0 KoHTeHTa // https://academy-
content.apkpro.ru/ru/catalog

eM3narenbcrBo «IIpocBemenue // https://prosv.ru/?ysclid=mgd8xikdd2579193224

«Yun.py // https://uchi.ru/teachers/lk

«Dusuxon y1abd // https://physicon.ru/catalogeor

eDoxcBopa // https://vk.cc/cQ5wWY L

eDx3aMeH-meaua hitps://examen-media.ru/

4 xmacc // https://www.yaklass.ru/

o SIunexc yueonuk https://vk.cc/cQ5x5]
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