


HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa v Hadajla MAaTEMaTUYECKOTO
aHanm3a» 0a3oBoro ypoBHs mis obydarontuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHOBe DeniepanibHOro rocy1apCTBEHHOr0 00pa30BaTEIbHOIO CTAHIAPTA CPETHETO
oOmero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
NPEAbIBISIEMbIX K MaTeMaTH4eCKOMY OOpa3OBaHMIO, M TPATUIUN POCCUUCKOTO
oOpa3oBanus. Peammsarusi mporpaMMbl oOecliedyMBaeT OBJIAJACHUE KIFOUEBBIMU
KOMIETEHIIUSIMHU, COCTABIIAIONIMMUA OCHOBY JJISI CAMOPA3BUTHSA U HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa um Hauana MaTeMaTHYECKOTO aHAIIU3a» SIBIAECTCS OAHUM W3
HanOoJIee 3HAYMMBIX B POTPAMMeE CTapIIei MIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHEI,
OH o0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y Jid H3ydeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYrod CTOPOHBI, GOPMHUPYET JIOTUUECKOE U abCTpaKTHOE
MBIIJICHWE YYalluXcsd Ha YpPOBHE, HEOOXOJAMMOM IS OCBOCHHS KYpCOB
uH(OpMaATHKHU, OOIIECTBO3HAHUS, HICTOPHUH, CJIOBECHOCTU. B paMkax naHHOrO Kypca
y4YaIyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTEeMaTHYECKOH (hopme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHANIM3a 3aKjaJblBa€T OCHOBY JIJIst
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMHUH, OWUOJOTHUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKH U OOINECTBEHHOW IKWU3HH, I1O3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX MH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIh30BaTh WX B TOBCEAHEBHOW KM3HHU. B TOXXe BpeMms OBJaJcHHE
aOCTpaKTHBIMH ¥ JIOTHYECKH CTPOTMMH MaTEeMaTHYCCKUMU KOHCTPYKITUSIMHU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKJICHUSI, KCTIOJB30BaTh 0000IIEHNE U KOHKPETU3AINI0, aOCTparupoBaHue U
aHaJIOTHI0, GOPMUPYET KPEaTUBHOE M KPUTHUIECKOE MBINIUICHHE. B X01e n3yueHus
anreOppl W Hadadl MAaTeMaTHYEeCKOro aHajin3a B CTapIIeld IIKOJIe YydJaliuecs
MOJIYYalOT HOBBIM OIBIT PEIICHUS TPUKIATHBIX 3a7ad, CaMOCTOSITEIILHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENICH PEaJIbHBIX CHUTYyalluid W WHTEPHIpeTaluu
MOJIYYCHHBIX ~ pENICHUH, 3HAKOMATCA C  [pUMEpaMHd  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TpHpOJaE, HAyKe HW B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnamaer 3HaUUTENBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uyepe3 y4eOHbI Marepual, CIOoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHUS, TaK W 4Yepe3 CHenupuKy y4eOHOU IesATSIBHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, POJOJKUTEIBHOM
KOHIICHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToauku oOydeHus anredpe U HayajiaMm MaTeMaTUYeCKOro aHaIu3a
JICKUT ACSITENTbHOCTHBIN MPUHITUI 00YUICHHUS.

CrtpykTypa Kypca «Anredpa u Hayajia MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJECPKATEIbHO-METOOUYECKHE JIMHUM: «Uucia W BBIYUCICHUSY,
«DyHKIUY U TpaduKn», «YpaBHEHUS U HEpaBeHCTBay, «Havyana maremMaTuueckoro
aHanusa», «MHOXecTBa 1 JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHE
JUHUM W3Y4aroTCs Ha MPOTSHDKEHHHM ABYX JIET OOy4YeHus B CTapuieil IIKoJie,
€CTECTBEHHO JIOMOJHASA APYT APYyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIA KypcC SIBISIETCS. MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSAET B
cebe coaepKaHUE HECKOJbKMX  MaTeMaTHYEeCKUMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHAIU3, TEOPUsI MHOKECTB U ap. [Io mepe Toro
KaK yyalluecs OBJaJeBalOT BCE Oojiee MHUPOKUM MaTEMaTHUYECKUM allapaTroM, y
HUX TI0CJIEOBATEIbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHME CTPOUTH
MaTEMaTUYECKYIO0 MOJIENb PEAJIBHON CUTYalluH, IPUMEHATH 3HaHUS, IIOJIyYCHHbIE B
Kypce «Anrebpa © Hadyajlla MaTEMaTUYECKOTO aHalM3ay, I pPElICHUS
CaMOCTOATENBHO  CPOPMYJIMPOBAHHOM MaTEeMaTHYECKOM 3ajadyd, a 3aTeM
VMHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxxarenpHO-MeTOAUYECKaAs JIMHKUS «Hucnaa W BBIUKCICHUS» 3aBEPILACT
(GbopMHpOBaHNE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiieil mikoige ocoboe BHUMaHUE YIEISETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
PalUMOHAIIBHO BBINOJHATh JEHCTBHS C HUMH, J€JaTh IPUKHUIKY, OLIEHUBATH
pesynbrar. OOyuwaromuecss MONy4YarOT HaBbIKM NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIaMHU, 3allMCaHHBIMM B CTaHAApTHOU (Qopme,
VICITOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHI.

JIuans «YpaBHEHUS M HEPABEHCTBA» PEANM3YETCS Ha MPOTSHKEHHHM BCETO
oOyueHusi B CTaplield IIKOJie, TOCKOJbKY B KaXJOM pa3Jeie MporpamMmbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajad. OOyuarommecs: OBIaJeBaOT
pa3NMYHBIMM METOJAMHU PEIICHHUS LEJbIX, PALUOHAIBHBIX, HPPALNHOHAIBHBIX,
MOKAa3aTeIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YypaBHEHU,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHNs UCTIONIB3YIOTCS IIPU UCCIIEI0BAHUN
(GyHKUMNA C TMOMOILBIO MPOU3BOAHON, PEUICHUU MPUKIAIHBIX 3a7ad M 3a1ay Ha
HAaxXOXKJE€HUE HauOONBIIMX W HAUMEHbIIMX 3HauyeHUW QyHkuuu. [laHHas
collepKaTesibHasi JIMHUS BKJIIOYaeT B ceOs Takke (QOpMHUpOBAHHWE YMEHUU
BBIMOJHATh pacuy€Tbl Mo (opmMmysaM, IpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKE BBIPAKEHU,



COJepKalIMX cTerneHu M Jjorapudmel. braromaps uzyueHuio anreOpanueckoro
MaTepuasa IpOUCXOAUT AalbHEHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUIEHUS] y4aluxcsi, (OpMHUPYIOTCS HaBBIKM JEAYKTHBHBIX PpacCyKICHUH,
paboThl C CHUMBOJBHBIMUH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJIC PaBEHCTB U HEpaBEHCTB. Anredpa npesiaraeT 3hPpexTUBHbIC
UHCTPYMEHTBl [JIsl PELICHUS TMPAKTUYECKMX M EeCTECTBEHHO-HAYYHBIX 3ajad,
HaTJISHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenpHo-MeTonyeckass JUHUS «DyHKIUUM U TpadUKW» TECHO
HeperIeTaeTCs ¢ IPYIrUMHU JIMHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3aJaET
NOCJIEI0BATEIBHOCTD U3YUEHMs MaTepuaa. M3yueHnue creneHHol, oKa3aTeIbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOWCTB U TpaduKOB,
UCTIONb30BaHue (DYHKIMH U pEIeHUs 3a7ad U3 APYTUX YYeOHBIX MPEAMETOB U
pealbHOM U3HU TECHO CBA3aHO KaK C MaTeMaTHUYeCKUM aHallu30M, Tak U C
pelieHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoiblIoe BHUMaHHUE yIEISETCS
(OpMUPOBAHNIO YMEHHMSI BBIPAXKATh POPMYJIaMU 3aBUCUMOCTH MEXKY Pa3IMYHbIMU
BEJIMUYMHAMU, UCCIIETIOBATH MOTyUYeHHbIE (DYHKIIUHU, CTPOUTH UX rpaduku. Marepuain
OTOM COJNEpKATEIbHOW JIMHAM HALEJIEH Ha pa3BUTUE YMEHHU M HaBBIKOB,
MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEKIYy BEIMYMHAMU B pa3iuyHOU (opme:
aHAIMTUYECKOW, Tpaduueckoilr U cioBecHOW. Ero wusydenwe crnocoOCTByeT
Pa3BUTHIO AJTOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTU K OOOOIICHUI0 W
KOHKPETH3AIIH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenpHas nuHHS «Hauama maTeMaTHMyecKOTO aHaiW3a» TO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMAaTHUYECKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTb UCCIIEI0BATh U
CTPOUTH rpaduKu PYHKIMN, ONPEIENATh X HANOOJbIINE U HAUMEHbIIUE 3HAYCHMUS,
BBIUUCIIATH TUIOm@aan Guryp u oObEMBI Ted, HAXOAWTh CKOPOCTH W YCKOPEHUS
nporieccoB. JlanHasi copep:kaTenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
NOCTPOCHUS MaTeMaTUYECKUX MOJIeNed peaJbHbIX CUTYyalud, HaXOXKIACHUS
HAWIY4IIEero pelieHus B NPUKIAIHBIX, B TOM YHCIE COLMATbHO-3KOHOMHUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHajiu3a CIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIIICHUS,
(dbopMUPOBAHNIO YMEHHUI PacTiO3HABATh MPOSBIICHHUS 3aKOHOB MaTEMaTHKH B HayKe,
TeXHUKE U HCcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLIUXCS Ppe3yjbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMAaTUKH KaK HayKH, U UX aBTOpax.

CopepxatenpHO-MeTOANYEeCKas TMHUA «MHOXECTBA M JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUU  MHOXKECTB.  TeopeTHKO-MHO)KECTBEHHBIC
MPEICTaBICHUS TIPOHU3BIBAIOT BECh KypC IIKOJIHHOW MAaTeMaTHUKHU M TPEIararT



Hanbosiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIIONINN BCE pa3eibl MAaTEMAaTUKH U €€
IPWIOKEHUH, OHU CBS3BIBAIOT Pa3Hble MAaTEMAaTUUYECKUE TUCUUIUIMHBI B €IMHOE
nenoe. [loaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBIH fA3BIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BAaTh €ro Jyis
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa um Hayana MaTeMaTUYECKOTO aHAIN3a» IPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTr€MaTHYECKOrO0 MOJEIHMPOBAaHUSA, KOTOpPBIE IPU3BaHBI
c(opMUPOBATH HABBIKU ITOCTPOCHUS MOJIEIEN pealbHbIX CUTYalUil, UCCIEA0BAHUS
TUX MOJEJIEH C MOMOUIBIO ammapaTa aiare0pbl U MaTeMAaTHUYECKOTO aHajau3a U
VMHTEPHPETALNH OJYYEHHBIX pE3YyIbTaTOB. TaKkue 3aJaHusl BIUIETEHBI B KaXIbI U3
pa3eioB IPOrpaMMBbl, OCKOJIBKY BECh MaTeprall Kypca IUPOKO HCIIOJIb3YETCS ISl
penieHuss NpUKIaAHbIX 3anad. [Ipym peleHnn peanbHbIX NPAKTUYECKUX 3a]ad
yyaniecs: pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCMIOJIb30BaTh AaHAJIOTHIO, 0000IIAaTh M KOHKPETU3WPOBATH
npobnemy. [lesTenbHOCT, MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKIAIHBIX
3aJja4 OpraHU3yeTCs B MPOLIECCE M3YYEHHs BCEX TeM Kypca «Anredpa um Hayana
MaTE€MaTUYECKOrO aHAJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1U1aHe Ha M3y4YeHUE Kypca anreOphl M Hadall MaTeMaTHYECKOTO aHaIu3a
Ha 0a30BOM ypOBHE OTBOJAUTCS 2 yaca B Heaelnto B 10 kiacce u 3 yaca B HEJENIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia M BBIYUCICHUSA
Pannonansupie uncna. OOBIKHOBEHHBIE M JI€CATHYHBIE APOOH, MPOIEHTHI,
OEeCKOHEYHBIE  MepHoauYeckre  ApoOu.  ApudMeTHUEeCKHe  ONepaluu  C
palMoHaNbHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YUCIIOBBIX BbIpakeHUui. [IpuMenenue
Ipo0elt U MPOUEHTOB ISl PEIIeHUs MPUKIAIHBIX 3a7a4 U3 pa3IMyHBIX OTpacien
3HAHUU U pEaJbHOM KU3HH.
JenictBuTenpHble 4ucna. PanuoHanpHblE W UPPALMOHAIBHBIE  YHCIA.
ApudmeTrnueckue omepanudyd ¢ ACHCTBUTEIbHBIMU dYHciaMu. [lpubmmkénubie
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUMN.
Crenenp ¢ wenbiM  nokazareneMm. CranpaptHas  ¢opma  3alUCH
AecTBuTeNibHOrO  uncia. Mcnosnb3oBaHue — moaxofsmied  (GopMbl  3arucU
JNEUCTBUTEIBHBIX YHMCEN ISl PELICHUS NPAKTUYECKUX 3a1a4 W IIPENCTABICHHS
JTAHHBIX.
ApudmeTndeckuii  KOpeHb  HaTypajdbHOW  crtemeHu.  JleWictBus ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTEIIEHHU.
CuHHyC, KOCUHYC M TAHT€HC YHMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.
YpaBHeHMs U HEPABEHCTBA
ToxnaecTBa u TOX1eCTBEHHbIE IPe0Opa30BaHUsI.
[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.
VYpaBHEHHE, KOpEHb YypaBHEHHMS. HepaBeHCTBO, pelieHue HEpaBEeHCTBA.
Meron nHTEPBAJIOB.
Pemenue nenbix u 1poOHO-paliiOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.
Pemienune TpuroHOMETpUUECKUX YPABHEHUN.
[IprMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a71a4
W 3aJ1a4 U3 Pa3IMYHbIX 001acTe HAYKH U PEaTbHOM KU3HH.
DyHKUUH U rPpaduKu
Oynkius, crnocoObl 3amanHus ¢GyHkuuu. [paduk  dysakuuu. BzaumHO
oOpaTHbIe (PYHKITUH.
OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynm QyHkumu.
[TpoMexxyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIEC (QDYHKIIUU.
CrenenHast pyHKIUS ¢ HATYypaJbHBIM M LIEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.



Tpuronomerpuyeckass OKPY>KHOCTh, OIPENEIEHNE TPUTOHOMETPUICCKUX
(GYHKIIMIT YUCIOBOTO apryMeHTa.

Hauvana MaTteMaTH4ecKoro aHajausa

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIC/IOBATSIILHOCTEH.
MOHOTOHHBIE TTOCIIEIOBATEITLHOCTH.

Apudmernueckas 1 reoMeTpruuecKasi mporpeccu. beckoneuHo yObIBaroias
reomerpudeckas nporpeccuss. CymMma 0€CKOHEYHO YOBIBAIOIIEH reoMEeTpUUYECKOM
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Vcmonap30BaHME MPOTPEcCUu AJis
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOTO XapaKrepa.

MHoxkecTBa H JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammer Ditnepa—DBenHa.
[IpumMeHeHne TEOPEeTHKO-MHOXXECTBEHHOTO aIapaTa IS OMUCAaHUS pPeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTHX YICOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCTICHUS

HarypanbHubie u nensie yncna. [Ipu3sHaku 1eIMMOCTH LEIIbIX YUCE.

Crenenb ¢ palMOHAIBHBIM TTOKa3zaTeaeM. CBOWMCTBA CTEIICHM.

Jlorapugm uncna. JlecsiTUHuHbIE U HaTypajIbHbIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIPAKEHU, COAEPKAIUX JIOTAPUPMBI.

[IpeoOpa3oBaHre BBIPAKEHUN, COAEPXKAIIMX CTENEHH C pPalMOHATbHBIM
ITOKa3aTENIEM.

[IprMepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckne ypaBHEHHUs] 1 HEPABEHCTRA.

CucreMbl TMHEWHBIX YpaBHEHUU. Pelienne npukinaaHbix 3a1ad ¢ MOMOILIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucteMsl 1 COBOKYITHOCTH PallMOHAIIBHBIX YPABHEHUI Y HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMATHYECKUX
3a/1a4 v 3a71a4 U3 Pa3InuHbIX 00J1acTel HAYKU U PEAIbHOMN KU3HHU.

DYyHKIUM U rPapuKu

Oyukuus. [lepuoanueckue Gynkuuu. [IpoMexyTK MOHOTOHHOCTU (DYyHKIIUU.
MakcumyMbl 1 MUHUMYMBbI (QyHkiuu. HaunOonblliee W HauMeHblllee 3HAYEHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpuueckue QPyHKITUU, X CBOMCTBA U TPAPUKH.

[TokazaTenpHas u morapudmMudeckast QyHKITUU, UX CBOMCTBA U TpaduKH.



Hcnonb3oBanue rpadukoB (YHKIMA A7 pElICHUs YPaBHEHUN W JTMHEMHBIX
CUCTEM.

Hcnonb3zoBanne rpagukoB (QYHKIUN IS KCCIEIOBAaHUS IPOIECCOB H
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUWW 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hauajia maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable hyHKIIMU. MEeTOT HIHTEPBAJIOB JI PEIICHHS] HEPABEHCTB.

[IpousBognass  ¢ynkuuu. ['eomeTpuueckuit ©  (QU3MUECKHIA  CMBICH
MIPOM3BOTHOM.

[IpousBogHbie  37eMEHTApHBIX  (QYHKUIUNA.  DOpMynbl  HAXOXKICHUS
MIPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHne Mpou3BOIHON K MCCIIEIOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenne HanOobIIero 1 HaMMEHbIIEro 3HaYeHus1 GyHKIUU Ha
OTpE3KE.

IIpruMmenenue TPOU3BOLHOM JUIA HAXOXKACHUSA HAWIIYdllero peLICHUs B
NPUKIIAHBIX 33]1a4ax, JJIs OIPEEIICHUs CKOPOCTH MTPoLiecca, 3aJaHHOTrO (popMyon
WM rpauKoOM.

[TepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

WNurerpan, ero reoMmerpuyeckuii W (usnmyeckuil cMmbicia. Bwruncinenue
uHTerpana no popmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npecamMeTa «Martematuka» JOJIDKHO o0ecrneynBaTh
AOCTHUKCHHC Ha YPOBHC CPCOAHCTO 06HIGFO 06p330BaHH51 CIcayromux JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOGHHUS IMPOrpaMMbl Y4yeOHOro mpeaMera
«MareMaTuka» xapakTepUu3yrTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TTO3UIINN 00YUaAIOMIETOCs] KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHUH C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTpuoTHyeCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaKIaHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHHUSIM POCCUNUCKUX MAaTEMAaTUKOB U POCCHUICKON MaTEMaTUYECKOM MIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUN B JPYrMX HayKax, TEXHOJOTusX, chepax
HKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
chOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM TOCTUKEHUI HAYKHU U JIESITEIIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs SCTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PaCCYKACHUM; BOCIPUUMYHBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3NYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MUTaHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU H
OTJIbIXa, peryJiapHas puznueckas akTUBHOCTb); (PU3NYECKOTO COBEPILICHCTBOBAHUSI,
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEIHHOCTHIO.

TpynoBoe BOCIIMTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIOOUS, MHTEPECOM K
pasnuyHbiM  chepaMm  TIpodeCCHOHATBPHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKECHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccmr W pealru30BBIBATH COOCTBCHHBIC KHU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM000pa30BaHUI0 HAa TPOTSHKEHUHW BCEH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO OKOJOTUYECKON KYJIbTYPhl, TOHHMMAHHEM BIIASHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJHON M COIMATBHOU
CpeImbl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHYECKHUX IMpoOseMm;
OpHEHTaleld Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS peIIeHUs 3aaad B
00J1aCTH OKpY’KaroIel CpeIbl, INTAHUPOBAHUS TTOCTYITKOB M OLIEHKH MX BO3MOYKHBIX
MOCJICACTBUM JIJIST OKPY>KAFOIIEH CPEIBI.

IleHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W  OOIIECTBEHHON TMPAKTHKH, IMOHUMaHHUEM
MaTeMaTHYeCKOW HayKH KakK cepbl UYeTOBEYCCKON ICATEIHHOCTH, JTaloB ¢
pa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IIUBWIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYJIbTypOHM KakK CPEJICTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHUSI MPOTPAMMbI Y4EOHOTO TpeaMera
«MaTtematnka»  xapakTepusyrTcs  OBfageHMEM  YHUBepCanbHbIMU
nosHasameJsibHbIMU delicmeusimu, yHuUgepcarsbHbIMU
KOMMYHUKamueHbIMU OelicmeusiMu, yHU8epcarbHbIMU peayrisimueHbIMU
oeticmeusiMu.

1)  YHueepcanbHblie Nno3HaeamesibHble delicmeus, obecriedusarom
opmupogaHue 6a308biIX KO2HUMUBHbLIX rpoueccos8 oby4darouuxcs
(oceoeHue Memodo8 Mo3HaHUsI OKpyXaruweao Mupa; MpUMeHeHUe
Jlo2u4ecKux, uccriedogamesibCKUX ornepauyud, ymeHud pabomamb C
uHopmauyued).

ba3oBrle normueckue qeMCTBHUS:

e BbLIABMNATb W  XapakTepu3oBaTb  CYLIECTBEHHbIE  MPU3HaKK
MaTeEMaTUYECKMX  OOBEKTOB, MOHATUA,  OTHOLLUEHUA  Mexay
NOHATUAMMU; dopmynupoBaTtb onpeneneHus NOHATUN;
yCTaHaBnMBaTb  CYLLECTBEHHbIN npu3Hak  Knaccudpumkaumm,
OoCHoBaHuA anst 0606LWeHNs U CpaBHEHUS!, KPUTEPMM NPOBOANMOrO
aHanmu3a;



BOCMpPUHUMATb, POpMyNMpoBaTb M Npeobpas3oBbiBaTb CYXXAEHUS:
yTBEpOUTENbHbIE W OTpuUaTEnbHble, €AWHUYHbIE, YacCTHble W
oOLune; yCrnoBHbIE;

BbIABNATL MaTemMaTUyeckme 3akKOHOMEPHOCTW, B3aMMOCBA3N U
npoTMBOpeYns B paktax, AaHHbIX, HABMIOOEHUAX U YTBEPXOEHNAX;
npeanaratb Kputepum Ans  BbIABNEHUA 3aKOHOMEPHOCTEN U
NPOTUBOPEYUNU;

genaTtb BbiBOAbl C UCMOSIb30BAHNEM 3aKOHOB NOTMKW, AeOYKTUBHbIX
N MHOYKTUBHbBIX YMO3aKITtO4YEHUIN, YMO3aKITlO4YEHUI MO aHanornu;
NPOBOANTL CAMOCTOSTESNIbHO [JoKasaTesfibCTBa MaTeMaTUyecKmnx
yTBEPXAEHMN  (MpaAMble W OT  NPOTMBHOMO), BbICTpanBaTb
aprymeHTaumio, npuBOoAuUTb  NPUMEPbI U KOHTPMPUMEpHI;
obocHOBbIBaTb COBCTBEHHbBIE CY>XAEHUS N BbIBOAbI;

BblbupaTb cnocob pelweHna yy4ebHOM 3agjayn  (CpaBHMBATb
HEeCKOJSIbKO BapMaHTOB peLLEeHUst, BbibnpaTb Hanbonee noaxoaswmm
C YY4ETOM CaMOCTOSATESIbHO BblAENEHHbIX KPUTEPUEB).

bazoBrle ncciienoBaTeIbCKUE ACHCTBU:

MCrnonb30BaTh BOMPOCHI Kak uMccnegoBaTenbCKUA  UHCTPYMEHT
No3HaHus; dopmynupoBaTtb BONPOCHI, domkeupyrowme
npoTusopeyne, npobnemy, ycTtaHaBnuBaTb WCKOMOE W [OaHHOE,
dopmMmmnpoBaTh rmnoTesy, apryMeHTMpoBaTb CBO MO3ULINIO, MHEHUE;
NPOBOAUTL  CaMOCTOATESIbHO  CMfIaHMPOBAHHbLIA  SKCNEPUMEHT,
nccnegoBaHne No YyCTaHOBIIEHUIO OCOBEHHOCTEN MaTEMAaTUYECKOro
o0bekTa, ABNEeHus, Npouecca, BbISIBIEHUIO 3aBUCUMOCTEN MexXay
obbekTaMn, ABNeHnaIMn, npoueccamu;

CaMOCTOATENbHO (popMynupoBaTb 000OLWEHNA W BbiBOAbI MO
pesynbTataMm  MNpPOBEOEHHOrO0  HabnwaeHus,  uccregoBaHus,
OLleHMBaTb OOCTOBEPHOCTb MOSTyYEHHbIX pe3ynbTaToB, BbIBOLOB U
0600LLEeHnn;

nporHo3vpoBaTtb BO3MOXHOE pas3BuUTUE Mpouecca, a TaKke
BblABUraThb NPeanofoXeHUs 0 ero pas3BUTUN B HOBbIX YCITOBUSX.

Paborta ¢ undopmarmei:

BbISIBMSATE AedUumTbl MHOPMaLMN, OaHHbIX, HEOBXOoOMMbIX AN
OTBETa Ha BOMPOC M N4 peLleHns 3agaqu;

BblbupaTb MH(OPMaUMIO U3  UCTOYHWKOB PasfnyHbIX TUMOB,
aHanuavpoBaTb, CUCTeMaTu3MpoBaTb U  UHTeEpnpeTupoBaThb
MHGOPMAaLNIO pasnNYHbIX BUAOB U OOpM NpeLCTaBreHuns;
CTPYKTYpupoBaTb MHOpMaUMIo, NMPeacrTaBnsaTb €€ B pPasfiNyHbIX
dopmax, unncTpmpoBaTb rpauyecky;



e OUEHMBATb HaAOEXHOCTb  MHOpMaumm o
CaMOCTOSATENbHO CHOPMYNNPOBAHHBLIM KPUTEPUSAM.
2) YHusepcarbHble KOMMYHUKamueHble Oelicmeus,
obecriequsarom cghopMuUpPO8aHHOCMb coyuarsibHbIX Ha8bIKO8
obyyarouuxcsi.

OOmenue:

e BOCMPUMHUMATL U OPMYNMPOBaTb CYXOEHUS B COOTBETCTBUM C
YCIOBUSIMU N LeNsiMn 0BLLEHUS; ICHO, TOYHO, MPaMOTHO BbipaxaTb
CBOKO TOYKY 3pPEHMst B YCTHbIX W MUCbMEHHbIX TEKCTax, AaBaTb
NOSICHEHMST NO  XO4Yy PpPeleHuss 3ajayn, KOMMEHTMPOBaTb
NoSTlydeHHbIN pesynbTar;

e B Xoae obecyxaeHnsa 3agasaTb BOMNPOCH! MO CyLLECTBY 06CyKaaemomn
Tembl, npobnembl, pewaemon 3agayv, BbICKasbiBaTb WOEN,
HaLemneHHble Ha MOWUCK PELLEHNS; CONOCTaBMSATL CBOU CYXOEHUS C
CY)KOAEHNAMM OPYrnMX Y4aCTHUKOB Anarora, oOHapyXmBaTb pasnmyme
M CXOLCTBO MNO3uNUUNA; B KOPPEKTHOW popme dopmynmpoBaTtb
pasHornacusi, CBom Bo3paKeHus;

e MpeacTaBnsaATb pes3ynbTaTbl pPeLeHna 3agadn, 9SKCNepuMeHTa,
nccnegoBaHus, MNpoekTa; caMocTosATenbHO BblbupaTb opmart
BbICTYNMEHNA C Y4E€TOM 3agad npeseHTauum u ocobeHHOCTeN
ayauTopuu.

CoTpyaHUYECTBO:

e MOHMMATb W WCNOMb30BaTb MNPEeUMyLlecTBa KOMaHOHOM U
NHOMBMAYaNbHOM paboThbl NpU peLLeHnn y4ebHbIX 3aaay; NPUHMMaTh
uenb COBMECTHOW [AeATEeNbHOCTW, MNaHMpoBaTb OpraHusauuio
COBMECTHOM paboThl, pacnpeaensaTb Buabl paboT, JoroBapmBaThes,
obcyxagaTtb npouecc M pesynbTaTt paboTbl; 0bobuwate MHEHUS
HEeCKONbKUX Noaemn;

e yyacTBOBaTb B rpynnoBbix dopmax paboTbl (0b6cyxaeHus, obmeH

MHEHWI,
«MO3TOBBIC IOTYPMbD» H I/IHBIC); BBIIIOJIHATE CBOKO 4YaCTb pa6OTBI nu
KOOPAMHHUPOBATHL CBOU I[GﬁCTBH?I C APYI'MMH HJIICHAMH KOMaH/IbI; OIICHHBATb
KaueCTBO CBOEro0 BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hOopMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

3) YHueepcarbHble pea2ynsimueHble Oelicmeus,

obecriequsatom ¢hopmuposaHuUe CMbIC/108bIX YCMAaHOBOK U
)KU3HEHHbIX HasbIKO8 JTU4HOCMU.

Camoopranu3zanusi:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUSI 33/1a4H, BHIOMPATH CIIOCOO PEIICHHS C
y4€TOM MUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTpPOJIb:



e BNageTb HaBblkaMy MO3HABaTENbHOW pedrieKCUN Kak OCO3HaHUS
coBeplUaeMbIX [OEeNUCTBUA U  MbICIIUTENbHBLIX MPOLIECCOB, WX
pe3ynbTaToB; BrnaaeTb crocobamu caMonpoBEPKU, CaMOKOHTPONS
npouecca u pesynbTaTa pelleHnss MaTemMaTUYecKon 3aaauu;



e npegBuaeTb TPYLAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MPU peLlueHnn
3aja4yn, BHOCUTb KOPPEKTUBLI B OEATENbHOCTb HA OCHOBE HOBbIX
00CTOATENBCTB, [AaHHbIX, HANOEHHbIX OLWMOOK, BbIABEHHbIX
TPyQHOCTEN;

e OLEeHMBaTb COOTBETCTBME pesynbTaTa Lenn n ycnosusiM, 06 bACHATb
NPUYUHbI  OOCTWXKEHWA  UAN  HEeOOCTWKEHUA  pesynbTaToB
OeATEeNbHOCTN, HAaX0AMTb OLIMBKY, AaBaTb OLEHKY NPUOBpeTEHHOMY
onbITy.

INPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIN3a»
Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs JOJKHO OOECIEUMBATh JOCTHUKEHUE
CJIEIYIOUTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciaa 1 BBIYUCTICHUS

OneprpoBaTh NOHATHUAMH: PALMOHAIBHOE M JEHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Boimonusate  apudMeTrhyeckue — onepanudd ¢ palMOHAJIBHBIMH U
JEUCTBUTEILHBIMYA YU CIIAMH.

BrinonHaTs npuOImKEHHBIE BBIYMCICHUSI, UCTIONB3Ys MpaBujia OKPYIJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OneprpoBaTh MOHATHUSMH: CTENEHb C LEJIbIM IIOKAa3aTelIeM; CTaHAapTHas
dbopma 3ammMcu ACHUCTBUTENBHOTO YHCIA, KOPEHb HATypajlbHOM CTENEHU;
UCIIOJIB30BATh MOJAXOAAIIYI0 (hOpMY 3aMKUCU NEUCTBUTEIBHBIX YUCEIN IS PEeIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMH: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOIO YIJIA;
MCITI0JIB30BATh 3aMKCh IPOU3BOJILHOTO yTIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEIIOE,
pPalMOHAIBHOE, UPPALMOHATIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHUE;

BrimonasaTh mpeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUN U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

Brimonuate npeoOpa3oBaHus LEbIX, PAllMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAKEHUI U PEIIATh OCHOBHBIE TUIIBI LIEIX, PALIMOHATBHBIX U UPPALIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprmMeHsTh YpaBHEHHSI U HEPABEHCTBA ISl PELICHUS MaTEMAaTUUECKUX 3a/1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.



MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE airedOpbl, COCTaBIAThH
BBIPDAXXECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 33/a4d, HCCIEI0BATH
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DYyHKIUHU U rpaduKu

OnepupoBaTh NOHATHUAMH: (YHKIMS, CIIOCOOBI 3alaHus (PyHKLIUHU, 00NacTh
OINpEe/ENICHUs] U MHOXECTBO 3HayeHUM (QyHKuMH, rpaduk (QyHKIHH, B3aUMHO
oOpaTHbIe PYHKIINU.

OnepupoBaTh NOHATUAMHU: YETHOCTH U HEUETHOCTh (PYHKIIMH, HYTH (YHKITHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb30Bath rpaguKku GYHKIMM 1)1 peLIEHUs] ypaBHEHUI.

Crtpouth 1 4uuTaTh TpaPUKU JTUHEHHONW (PYHKIMH, KBAIPATUIHONW (PYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Ucnonb3oBath rpaduku ¢GyHKIUNA JIs1  UCCIECIOBAHUS TMPOIECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BbIpaxaTb (OpMyJIaMH 3aBUCUMOCTU MEXy BEIIMYNHAMM.

Hayajia MaTeMaTH4eCKOI0 aHAIN3A

OnepupoBarh MOHATUSMHU: IOCJIENIOBATEIBHOCTh, apuU(pMeTHUecKass H
reOMETPUYECKAS] IPOTPECCHUMN.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeOMeTpUYecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3ajaBaTh MOCJIEI0BATEILHOCTH PA3IUYHBIMHA CIIOCOOAMH.

Hcnonbs30BaTh CBOMCTBA MOCIIEI0OBATEIBHOCTEN U MPOTPECCUM IJIsI PELLICHUS
peanbpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHoskecTBa H JIOTHKA

OneprpoBaTh NOHATHSIMU: MHOXECTBO, OTIEPALIMN HAJT MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar [yl ONUCAHUSA PEAIbHBIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUH 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTb  NOHATHUSAMM: ONpENENICHNE,  Teopema, CIIEACTBUE,
JTIOKa3aTeIbCTBO.

11 KJIACC

Yucaa 1 BLIYUCTIEHUA

OnepupoBaTh TMOHATUSMHU: HaTypaJdbHOE, II€J0€ YHUCIO; HCIOJIb30BATh
MPU3HAKU JICJIMMOCTHU LEIbIX YHMCEN, PA3JIOKEHUE YHCIIa HA MPOCThIE MHOXKHUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBath MOHITUEM: CTEIICHB C PAlIMOHATIBLHBIM ITOKa3aTEIeM.

OnepupoBaTh MOHATHSAMU: JIOTapu(M UKCIIA, TECATUYHBIC W HATypaJIbHBIC
Jorapu@mel.



YpaBHeHUA U HEPABEHCTBA

[IpumeHsaTh cBOMCTBa CTEMEHUW g MpeoOpa3oBaHMs  BBIPAKECHUM;
ONEPUPOBATh NOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoInonHAT,  mpeoOpa3oBaHusi  BBIPAKEHUM, COAEpNKAIIMX  JIOrapu(MbI;
OIepUpPOBaTh MOHATUSAMU: JIOTapU(MUUECKOE YpaBHEHUE U HEPABEHCTBO; peliaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHUSIMU: CUCTEMA JIMHEWHBIX YPABHEHUN U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWMHBIX YPABHEHUM JJIS1 PELLICHHS PAKTUYECKUX 3a/1a4.

HaxomuTp pemeHns npocTerInx CUCTEM M COBOKYITHOCTEM PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealibHblE CUTyalldd Ha A3bIKE€ aireOpbl, COCTaBIATH
BBIPDAXXCHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMbI II0 YCIOBHMIO 3a/auH,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

DyHKUUHA U TPaPUKH

OnepupoBarh  MOHATHUSAMH: TEpHOAUYECKas  (QYHKIUSA, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, TOYKHA OHKCTpeMyma (QYHKUUH, HauOoJblIee U
HauMEHbIllee 3HAuYeHHUs (YHKIUM Ha TPOMEXKYTKE; HCIONb30BaTh UX I
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OmnepupoBaTh MOHATHAMHU: TpapUKU IMOKA3aTEIbHOU, JIOrapupMUUYECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH TPpaPUKU JIMHEHHBIX YPABHEHUN U
WCIIOJIb30BaTh UX I PEIICHUs CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Hcnonp3oBath rpaduku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayajia MaTeMaTH4Y€CKOro aHAJIM3a

OnepupoBarh NOHITHSMU: HENpepbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKIIHH;
UCITI0JIb30BaTh F€OMETPUUYECKHUIN U (PU3UUECKUI CMBICI MPOU3BOIHOM JJIsl pEeIIEHUS
3a/1ay.

HaxoauTs npon3BoAHbIE 2IEMEHTAPHBIX (YHKIIUH, BBIYUCIATH POU3BOIHbIE
CYMMBI, POU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl KCCIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0BAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh MPOW3BOAHYIO [JIS HAXOXKIAEHUS HAWIY4YLIEro pEIICHUS B
MPUKIIAJIHBIX, B TOM YHCIIE COUMAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSMHU: T[E€PBOOOpa3Hass M HMHTErpaj; IMOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaa.



Haxomute mepBooOpa3Hble JIeMEHTAPHBIX (YHKIHUN; BBIYUCISITH HHTErPa
no popmyne Herorona—Jlei6uua.

PemaTh mpukiagHbie 3aaud, B TOM YHCIE COIMAIbHO-YKOHOMUYECKOTO M
(u3mUecKoro Xapakrepa, CpeACTBAMH MAaTEMaTHYECKOTO aHAN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypchbl
MHokecTBa pallMOHaIbHbBIX U
1 eHCTBUTEIIbHBIX YK Cell. PaioHambHbIe 14 1 bubmmorexa [IOK
A - https://m.edsoo.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
9 Oynkiun u rpadpuki. CTeneHsb ¢ HeNIbIM 6 bubnumoreka LIOK
II0Ka3aTeeM https://m.edsoo.ru/1568aba3
3 Apudmerrndeckuii KOpeHb N—0i CTENEHH. 18 1 bubnunoreka [IOK
HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyibl
4 TPUTOHOMETPHUH. T pUrOHOMETPHYECKHE 22 1 bubmmorexa LOK
P Tpui- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUN 5 buommorexa LIOK
A porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHme, 0600IIeHHEe, CUCTEMATHU3AIIHS 3 1 bu6nmmoreka [IOK
3HAHWUN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoabnubie | IlpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
CrerneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
1 [TokazaTtenpHas Gynkmus. [Tokazarenbabie 12 1 bubmorexa [IOK
YHEIH. https://m.edsoo.ru/f11c4afd
YpaBHECHHUS U HEPABEHCTBA
Jlora ecKa .
2 ﬂoiapi$xﬁzecini (by:;(;:;nﬂ u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
Tpuronomerpuyeckue KIMH 1 UX
3 rpa(bI/IKI/I T EIFOHOMGT(bI/}II‘I:ei(I/IC 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
. bubmuorexa [JOK
4 [TpousBoaHas. [IpumeHeHnEe TPON3BOAHON 24 1 httos://m.edsoo.ru/fL1cdafd
bu6nmmoreka [IOK
> HrTerpait it ero mpHMeHeHHs o https://m.edsoo.ru/f11c4afd
bu6nmmoreka [IOK
i 12 1
6 CHeremst ypasHeHHi https://m.edsoo.ru/f11c4afd
bu6mmorexa [IOK
7 H
BTYPRIILHHE 1 HEIHE HHena 6 https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHnue, 06001IIeHNE, CCTeMaTH3alus 18 5 bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 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

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

10 KINACC
Kor IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpOBePsIEMOro .
00pa3oBaTeIbHOM NPOrpaMMbI CpelHero o01ero oopa3oBanusi
pe3yJabTara
1 Yucna 1 BBIYUCICHUS
11 OnepupoBaTh NOHSTUSAMHU: PALUOHAIBHOE M JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JA€CSTUYHAS P00k, MPOLIEHTHI
19 Bemonuare  apudmernyeckne  omepanMd € palMOHATBHBIMA |
' JEHCTBUTENbHBIMH YHCIIaMU
13 Bomonssare  npuOmmkEHHbIE  BBIYMCICHMS,  UCHOJNb3ys  IIpaBUiIa
' OKpPYTJICHUS, IeNaTh MPUKUIKY U OLIEHKY Pe3yJibTaTa BHIYUCICHUN
OnepupoBaTh MOHSATUSIMU: CTEIIEHDb C IIEJIBIM TOKa3aTesieM, CTaHapTHas
14 ¢dopMa 3anucu AEUCTBUTENBHOIO YUCIIA, KOPEHb HATypaJbHOM CTENEHHU;
' MCIOJIb30BaTh MOJXOASILYI0 GOPMY 3aMTUCH JIEHCTBUTEIBHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3a7a4 U MPEeICTAaBICHUS TaHHBIX
OnepupoBaTh NMOHATUSIMU: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIHHOIO
15 yIJ1a; MCIOJIb30BaTh 3allMCh IMPOU3BOJILHOIO YIjla 4epe3 oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIHH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, 1IETIOE,
2.1 panroHaIBHOE, UppanoHaIbHOE YpaBHEHME, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
55 Boemonssate  mpeoOpa3oBaHus TPUTOHOMETPUYECKUX — BBIPAKEHUH U
' pelaTh TPUrOHOMETPUYECKUE YPABHEHUS
BrimonHATe peoOpazoBaHus LENbIX, PALIMOHAIBHBIX U UPPAlMOHAIBHBIX
2.3 BBIDQXEHUI M pellaTb OCHOBHBIE THIBlI LEIbIX, PAalMOHAIBHBIX U
UPpaLMOHATILHBIX YPaBHEHHI U HEPABEHCTB
2.4 [IpumeHATh ypaBHEHUS M HEPABEHCTBA JUIsl PELICHMS MaTeMaTHYECKUX

3a/1a4 v 3a/1a49 U3 Pa3IMYHBIX 00J1acTel HAYKH U peaTbHOM KU3HU




MonenupoBaTh peajibHble CUTyallUd Ha S3bIKE aireOpbl, COCTABIATH

2.5 BBIPAXCHMSI, YPABHEHUS, HEPABEHCTBA 110 YCIOBHIO 3a]1a4M, UCCIEI0BATh
MOCTPOCHHBIE MOJIETIU C UCTIOJIB30BAaHUEM alllapara ainreOpbl
3 OyHK1MYu U rpadukn
OnepupoBaTh TOHATHAMH: (QYHKIUS, CHOCOOBI 3agaHusi (DyHKLUH,
3.1 0o0JacTh OmpeneNeHuss W MHOXKECTBO 3HA4YeHWH (QyHKIHMH, Tpaduk
¢yHKIMY, B3aMMHO 00paTHbIC (YHKITUH
39 OnepupoBaTh HOHATHAMH: YETHOCTH M HEYETHOCTh (DYHKIMH, HYIH
' GyHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonp3oBatek rpaduku GyHKIUN A7 peIICHHs YpaBHEHHUHA
34 Crpoutrs W uHTaTh TpaduKu JWHEHHOW (YHKIMH, KBAJAPATHIHON
' GbyHKIMY, CTeNeHHON (DYHKIIUH C EJIBIM [TOKa3aTeleM
Hcnonp3oBath rpaduku (QYHKIUH A7 HUCCIENOBaHUS TMPOIECCOB U
35 3aBHCUMOCTEH TpU PEUICHWU 3a]ad W3 JIPYTUX YYEOHBIX MPEAMETOB H
' peallbHON  KHM3HHU, BbIpaXaThb (opMyrTamMH 3aBHCHUMOCTH  MEXIY
BEIMYMHAMU
4 Hauana maremaTndeckoro anaimsa
41 OnepupoBaTh MOHATUSMH: TIOCIIEAOBATEILHOCTh, apu(MeTH4ecKas |
' reoMeTpHUeCcKasl IPOrpeccuu
OnepupoBaTh MOHATHAMH: OECKOHEUHO YyObIBarolasi reoMeTpuYecKast
4.2 mporpeccusi, cymMmma OECKOHEYHO  yOBIBAIOIIEH  reoMeTpHUYeCcKOn
Iporpeccuu
4.3 3aaBaTh MOCIEI0BATEILHOCTH PAa3IMYHBIMU CIOCOOAMU
44 Hcnonb30BaTh  CBOWCTBA IMOCHENOBATEIIBHOCTEM M MPOIPECCUN s
' pelIeHts pealbHbIX 3aja4 IPUKIIaJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrniepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUH HAJT MHOXECTBAMH
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapar sl ONHCaHMs
5.2 peaJbHBIX TPOLIECCOB M SBJICHUN, NMpPHM PEIIEHUH 3aJady M3 APYrux
y4eOHBIX IPEMETOB
£ 3 OnepupoBaTb  NOHATUSIMH:  OIpENeNieHHWe, Teopema,  CJEJCTBHE,

J0Ka3aTCJIbCTBO




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
1 Hucna 1 BEIYMCIICHUS
OnepupoBarh NMOHATUAMH: HaTypalbHOE, LIEJI0€ YHUCIIO; MCIIOIb30BaTh
11 INPU3HAKK JETUMOCTH LEJBbIX YHCeN, Pa3JI0oKEHHE YMCIa Ha MPOCThIE
MHOKUTEJH JUIsl PEILICHUS 3a/1a4
1.2 OnepupoBarh NOHITUEM: CTETIEHD C PAL[MOHAIbHBIM II0KA3aTEIEM
13 OnepupoBaTb  HOHATHAMHU:  JorapuM  uucia, JECATHYHBIE U
' HaTypaJibHbIE JIOrapu(pMbI
2 VYpaBHEHMS U HEPABEHCTBA
[IpuMeHATh CBOWCTBAa CTENEHU Il MPeoOpa3oBaHUs  BbIPAKEHMH,
2.1 OIEpUpPOBaTh NOHATHUSMHU: IOKA3aTEIbHOE YpAaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTENIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonHATe npeoOpazoBaHMsl BBIPAXKEHUH, colepkKaluX Jorapudmer,
2.2 OTIEpPHUPOBATH MOHATHAMU: JIOTapU(PMUIECKOE YPAaBHEHUE U HEPABEHCTBO;
penaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YpaBHEHUH U HEPABEHCTB
2.3 HaxoauTs pemenns npocTelimx TPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTb TMOHATHSMM: CHUCTEMa JIMHEWHBIX ypaBHEHMH U €€
2.4 pEllIeHNE; UCTOIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM IS PELICHUsS
MPaKTUYECKUX 3a/1au
25 Haxomute  pemeHuss  OpOCTEMIIMX  CUCTEM MU COBOKYIIHOCTEH
' palnMoHaIbHBIX YPaBHEHUH 1 HEPaBEHCTB
MonenpoBaTh peanbHblE CUTyallMM Ha $3bIKE airedpbl, COCTABIATH
26 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI M0 YCIOBHIO 3aJayH,
' UCCIIEIOBaTh IOCTPOEHHBbIE MOJEIM C KCIOJb30BaHUEM armapara
anreopsbl
3 OyHKIMH U TpaPuKu
OmnepupoBaTh MOHATUSAMH: TepHOAMYECKas (QYHKIMSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKILIMH, TOUKH IKCTpeMyMma (DYHKIUHU, HauOoJbIIee U

HaAaNMCHBIICC 3HAYCHUA (I)YHKI_II/II/I Ha MPOMCECIKYTKE; UCIIOJIB30BATh UX IJIA

uccnenoBaHus QyHKIUY, 3a1aHHON rpaduxkom




OnepupoBaTh MOHATUAMU: TpadUKH TTOKA3ATEITHHOMU, JIOTapU(PMUICCKON 1

3.2 TPUTOHOMETPUYECKHX (YHKUIMH; H300pakaTh MX Ha KOOPIMHATHOM
IUIOCKOCTHU U MCIIOJIb30BaTh AJIS PELIEHUs] YpaBHEHUI U HEPABEHCTB
N300paxxath Ha KOOPIMHATHOM IUIOCKOCTH TIpadUKd  JIMHEHHBIX
3.3 YpaBHEHHH M HCIIOJIB30BaTh UX JJS PELICHUS CHUCTEMBl JMHEWHBIX
YpaBHEHUI
34 Hcnonb3oBare rpadpukn (QyHKOUH A8 HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 APYrUX YUeOHBIX AUCIHUILIHH
4 Hayana MareMaTn4ecKoro anajimsa
OnepupoBaTh HOHATHAMH: HeENpepbiBHAsA  (QYHKLUS, I[TPOM3BOJHAS
4.1 (GYHKIUHM;, WCHONB30BaTh TeOMETPUYECKUH H  (PU3MYECKUH  CMBICTT
IIPOU3BOIHOM AJIs pellieHHs 3a1a4
42 Haxomute  mpoW3BOAHBIE  3JEMEHTAPHBIX  (DYHKIWH,  BBIYMCIATH
' IIPOU3BO/IHBIE CYMMBI, IPOU3BEJCHUS, YACTHOTO (DyHKLIUH
Hcnonp30BaTe  NOPOM3BOAHYIO  JUI  UCCIEIOBAaHUS  (QYHKIMM Ha
4.3 MOHOTOHHOCTB M SKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K
MOCTPOEHHIO TPpahuKOB
44 Hcnonb30BaTh NPOU3BOAHYIO IS HAXOXKICHHUS HAUIYYIIEro peleHus B
' MPUKIIAJIHBIX, B TOM YHCIIE COIHATbHO-DKOHOMHYECKHX, 3a1adax
A5 OmnepupoBaTh TMOHATHAMHU: TIEPBOOOpa3Hasi W WHTETpajl; IOHHMATh
' reOMEeTPHUECKUI U GPU3NUECKUI CMBICT HHTErpaia
46 Haxomute nepBoOoOpa3Hble  3MEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' unTerpain no gopmysne Hototona — JleitOnuma
47 Pemrate mpuxitagHple 3a/1a4d, B TOM YHCIIE CONMATBHO-IKOHOMUYECKOTO

n (I)I/I3I/ILIGCKOI‘ 0 XapaKkTepa, CpEACTBAMU MATCMATUUCCKOI'O aHaJIN3a




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KINACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Kon
1 Yucna u BBIYMCIICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIC JApPOOH, TPOLIEHTHI,
OeCKOHEuHble  MepUoJuuYecKue  apodu.  Apudmernyeckue  omepauud  C
11 panMoHaTBPHBIMU YUCIIAMH, MPE0Opa30BaHUsl YHUCIOBBIX BBhIpaKeHH. [IpumeHeHne
AapoOell ¥ MPOLIEHTOB JJIs pEIleHUs MPUKIAAHBIX 33734 U3 PA3IUYHBIX OTpaciel
3HaHUH U peabHOU KU3HU
JleficTBuTeNnpHbIE  4Mcia.  PanuoHanpHBlE M MpPpALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepauuud ¢ JAEUCTBUTEIbHBIMM uuciaMu. [IpubnnxéHHble
BBIUMCIICHUS], IPAaBUIJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUI
Crenenb c nenbiM nokazatesneM. CtanaapTHas gopma 3amucH JeHCTBUTEIBLHOTO
13 yucia. Vcrnonb3oBanue noaxoasduiei (opMel 3aUMCH ACHCTBUTENbHBIX YHUCEN IS
pelIeHrs IPAaKTUYECKUX 3a/1a4 U [IPEICTaBICHUS] JTaHHbBIX
14 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JleficTBus ¢ apupmMeTnyecKuMu
' KOPHSIMHU HaTypaJIbHOM CTENECHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHMSI U HEpPAaBEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIE TTPEOOPA30BAHUS
99 [IpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHoBHbBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHMe, KOopeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' MHTEPBAJIOB
24 Pemienue nenbix u ApoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanroHanbHbIX YPaBHEHUI 1 HEPABEHCTB
2.6 Pemenuie TpuroHOMETpUYECKUX YpaBHEHHI
”7 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKHX 3a/1ad U 3a/1a4
' U3 Pa3UYHBIX 00JacTel HAYKH U pealIbHOM KU3HH
3 OyHKIHMH U TpaPuKu




21 OyHk1usa, cnocoOwsl 3amanus GyHknuu. ['padux ¢yHxnmu. B3aumHo oOpaTHBIC
. GbyHKIIMN
32 OOnactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuuud. Hymun ¢dyHkomm.
' [TpoMexyTku 3HaAKOMOCTOAHCTBA. YETHBIE M HEUETHBIE PYHKIUU
23 Crenennas ¢yHKIMS C HaTypaJbHBIM M ILeNbIM MoKa3zareiaeMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaguK KOpHS N-0¥ CTENeHH
34 Tpuronomerpuyeckasi OKpy>KHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Havana marematudeckoro anaimza
41 [TocnenoBarenbHOCTH, crmOcOObl 3afaHus IOCHeAoBaTeIbHOCTEH. MOHOTOHHBIE
' [10CJIe10BATEIbHOCTH
Apudmernueckass W TeoMmeTpuuecKkas mporpeccur. beckoHeuHO —yObIBaromas
42 reoMmerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOU
' nporpeccun. dopmyna CIoXHBIX HpoLEHTOB. Mcrosb30BaHME HPOrpeccuy s
pellIeHus peaabHbIX 3a7a4 IPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauud Haa MHOxecTBamu. Jluarpammbl Diinepa — BenHa.
5.1 [IpuMeHeHne TEOpPETUKO-MHOXKECTBEHHOIO ammapara JJs OIUCAaHUS peabHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHNH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB
5.2 Omnpenenenne, Teopema, CIEICTBUE, JOKA3ATENBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS
1 Yucna v BBIYUCIICHHS
11 Harypanbnbie u uenpie uncia. [I[pusHaku AeTMMOCTH HETbIX YUCEN
12 CreneHs ¢ pallMoOHalIbHBIM MTOKa3aTeneM. CBOMCTBA CTENIEHU
13 Jlorapudm uncna. JlecsTHUHBIE U HATYpaJIbHbBIE JOrapU()MBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBanre BeIpaXeHHUH, COEPKAIINX JOTapu(pMbI
99 [IpeoOpa3zoBanre BeIpaXKEHU, COJEPKAIINX CTENIEHU C pallMOHAIbHBIM
' roKaszaresieM




2.3

[TprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [Toka3arenbHble ypaBHEHMs 1 HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPAaBEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHUH. PelmieHue NpUKIAAHBIX 3aJad C IOMOILBIO
' CUCTEMBI JINHEHHBIX YpaBHEHUI
2.7 CucTteMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHHH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTHUECKUX 3a]au
' ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U pealbHOM XKU3HU
3 DOyHKIUA U TpadhUuKu
Oynkuus. Ilepuonnueckue QyHkuuu. IIpomMexyTKn MOHOTOHHOCTU (DYHKIUH.
3.1 MakcumymMbl 1 MUHMMYMBI QyHKOuM. HauOosbliee M HauMeHbllee 3HauCHHUE
(GYHKLUU Ha IPOMEXYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U Tpaduku
3.3 [Toka3zatenpHast u norapupmMudeckas QyHKINHU, UX CBOWCTBA U Tpaduku
34 Hcnonb3oBanue rpadukoB QyHKIMHA A1 pellieHUs] ypaBHEHUH U IMHEHHBIX CUCTEM
UcnonszoBanne rtpadukoB  (QyHKOMHA IS UCCIENOBAaHHMS — MPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HUKAIOT IPH PELICHWU 3aJad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U PEAIBHOU KU3HU
4 Havana maTreMaTn4eckoro aHanusa
4.1 HenpepeiBable pyHKIMH. MeTO ] MHTEPBAJIOB /ISl pELICHHS] HEPABEHCTB
4.2 [IpousBonHas pyHkuuu. 'eomerpuueckuii 1 GU3NIECKUil CMBICI TPOU3BOIHOM
43 [Tpon3BosHbIe 3yeMeHTapHBIX (QYHKUUH. DOpMyIbl HAaXOXIAEHUS HPOU3BOAHON
' CYMMBI, IPOU3BEACHUSI U YaCTHOTO (PYHKIIUI
[TpuMeHeHrne NPOU3BOAHON K HCCIENIOBaHHUIO (YHKUIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. Haxoxx/ieHne HanOoJbIIero 1 HauMEHBIIEro 3HaYeHUs! (PYHKIMM Ha
OTpE3Ke
[Ipumenenne Mpon3BOIHON ISl HAXOXKIACHMSI HAWTYUILErO PEMIEHUS B IPUKIIATHBIX
4.5 3amavax, I OMpENEeJICHUsT CKOPOCTH TMpoIlecca, 3aJaHHOTO (OPMYJION HIH
rpagukom
4.6 [TepBooOpa3nas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reomMmeTpudeckuil 1 pu3ndeckuii cMpici. Borurcienue naTerpana mno

dbopmyne Hrrotona — JleitOnuma




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeGOBaHNs K NPeAMETHBIM pe3yJIbTaTaM OCBOCHHS
MPoBePSIeEMOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeIHEro 0011ero
TpeOoBaHuUsA o0pa3oBaHusi

Brnanenue meromamu JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUs 3a]1ay;
yMeHue (OpMyIHpOBaTh U OMNEPUPOBATH MOHATUAMHU: OINpeEesiCHuE,
akcuoma, TEOpeMa, CJIEACTBHE, CBOWCTBO, INPU3HAK, J0KAa3aTEJIbCTBO,
paBHOCHUIIbHBIE POPMYIUPOBKH; MPUMEHSAThH UX; YMEHUE (POPMYIHpPOBaThH
o0paTHOE W TPOTUBOIIOJIOKHOE YTBEP)KICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ, MaTeMaTU4YecKOW WHIYKIINH;
MPOBOAUTH  JOKAa3aTEIbHBIC PACCYXKICHUS TNpU PEIICHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYID  TMPAaBUIBHOCTh  PACCYXKICHUU;  yMEHHE
OTIEpUPOBATH TOHATHUSIMHU: MHOXXECTBO, IOJIMHOXXECTBO, OINEpaIliu Haj
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbII
amnmapar I ONKUCAaHUsI PEATbHBIX MIPOLIECCOB U SIBICHUHN U MPU PEIICHUN
3a/1a4, B TOM YHCIIE U3 APYTUX yUYEOHBIX IPEIMETOB; yMEHUE ONIEPUPOBATH
MOHATHSIMH: Tpad, CBSA3HBIN Tpad, JepeBo, NUKI, Tpad Ha IUIOCKOCTH,
YMEHHME 3aJaBaTh M OMNHCHIBATh Tpadbl pPa3TUYHBIMU

croco0aMu; UCIOJIb30BaTh Tpadbl IPU PEIICHUH 3a]1a4

YMeHue onepupoBaTh NOHATHUSIMU: HATYpPAIbHOE YHUCIIO, ILIEJIIOE YHCIIO,
CTEIEHb C LEbIM MOKa3aTeIeM, KOPEHb HATypaJIbHOM CTENIEHHU, CTENIEHb C
paLMOHAIBHBIM ITOKA3aTENIEM, CTENIEHDb C JEHCTBUTEIBHBIM ITOKA3aTEIIEM,
nmorapudM UHcCIa, CHUHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOTO YHCIIA,
OCTaTOK II0 MOJYNI0, PAalMOHAIBHOE YHCIIO, MPPALHUOHAIBHOE YHCIIO,
MHOKECTBA HATypAJIbHBIX, LEJIbIX, PalUOHAJIBHBIX, JEUCTBUTEIIBHBIX
2 YUCEel; YMEHHME HCIOJIb30BaTh NPU3HAKA JI€JIMMOCTH, HAWMEHBIIWN
o0IIMii enuTeNnb U HauMeHbIee o0lee KpaTHOe, anropuT™ EBkiuaa mpu
pEILIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIUOHHBIMA CUCTEMaMU
CUMCJIEHUS;  YMEHUE  BBINOJHATH  BBIUKMCICHUE  3HAYCHUHM U
npeoOpa3oBaHMs BBIPAXKEHUHW CO CTEMEHAMH W Jiorapudmamu,

npeoOpa3oBaHusl APOOHO-PAIIMOHATBHBIX

BBIpa)KeHHfI; YMCHHEC OICPpUPOBATH MOHATUAMU: HOCICAOBATCIIBHOCTD,




apudMeTHYECKas IPOTPECCHs, TEOMETPHYUECKAs TPOrpeccrs, OECKOHEYHO
yObIBafoIasi  reOMETPHYECKash  MPOTPEecCHsi;  yMEHUE  3ajaBaTh
[OCJICIOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMGHI/IG OHepI/IpOBaTB IIOHATHUAMMU: KOMIIJICKCHOC YHCIIO, COHp?I)KéHHBIC
KOMILIEKCHBIE YMCIIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTO 4Kcia, hopma
3aIllMCHU KOMIIJICKCHBIX YHCCJI (FeOMeTpI/I‘-IeCKaSI, TpI/II‘OHOMeTpI/I‘-IeCKaSI nu
anrebpanyeckas); yMeTh IMPOU3BOANTH apU(PMETHUECKUEC IECHCTBHS C
KOMIIJICKCHBIMU qHucJiaMu, HpI/IBOI[I/ITB HpI/IMepBI HCITIOJIBb30BaHUA
KOMILUIEKCHBIX YHCEII;, ONICPUPOBATh MOHATHSAMH:  MaTpuua 2X2 |
3%3, ompemenuTenh  MAaTPHIIB,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACINTCIIA

YMeHHE ONEepUpOBaTh MOHATUAMU: DPALMOHAIBHBIC, UPPALMOHAIIBHEIE,
MOKa3aTeJbHbIe, CTENEHHbIE, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHE
YPAaBHEHHs U HEPAaBEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBATh
MOHATUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHUE pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C IOMOINBIO Pa3IM4YHBIX NPUEMOB; peEIIATh
YPaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [APaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHHUS MATeMaTUYECKUX

3a/1a4 ¥ 3aja4 U3 Pa3IMYHbIX 00JIacTell HAyKU U pealibHOM KU3HU

YMeHue onepupoBaTh MNOHATHSAMH: (DyHKUHSA, YETHOCTHh (YHKIUH,
NEPUOUYHOCTh (PYHKIUH, OIPAaHMYEHHOCTh (YHKLUH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (YHKIUHU, HAauOObIllee U HaUMEHbIIIEe 3HAUECHUS
(GYHKIMU Ha MIPOMEXYTKE, HEMpepbIBHAS (DYHKIIMSI, ACUMIOTOTHI rpaduka
(GyHKIMY, TIepBas U BTOpasi MPOU3BOAHAsT (QYHKIIMH, T€OMETPUUYECKUM U
¢u3nyeckuif CMbICT POU3BOAHON, MEpBOOOpa3HasA, ONpeAeIEHHbIH
MHTErpaji; yMEHUE HaXOAWTb AaCHMIITOTHI Tpaduka (PyHKUHU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YACTHOIO M
KOMITO3UIIMN (DYHKIUH, HAXOAUTh YpPaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMK; YyMEHUE HaXOJIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIOJb30BaTh IPOU3BOJHYIO [UIsI HCCIENOBaHUS (YHKIUH,
HaXO/JWTh HauOONbIIME M HAMMEHBIINWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpad¥K MHOTOWJIEHOB C MCIIOJNb30BAaHUEM amlmnapara MaTeMaTH4ecKoro
aHaJIn3a; INPUMEHSTh IPOU3BOJHYIO Ul HAXOXKAECHUS HaWIydIlero

peICHUA B MNPHUKIAAHBIX, B TOM YHCJIC COLUAIBHO-DKOHOMHWYCCKUX H




(bU3MYEeCKUX 3a7a4ax; HaXOAUTh IUIOMIAIA U 00BEMBI GUTYP C TTOMOIIBIO
I/IHTeraﬂa; HpI/IBOIII/ITB HpI/IMepBI MATCMATHYCCKOI'O MO,IIGJII/IPOBEIHI/ISI C

oMoIIIbIo ¢ depeHITnaTbHBIX YPpaBHEHUH

YMeHue orneprupoBaTh MOHATUIME: TpaguK GyHKIIUU, 0OpaTHAs QYHKIIHS,
KOMNO3uLMsl (YHKIMNA, JTUHEHHAas (QYHKIUS, KBaapaTudHas (QyHKIMS,
pauMoHanbHass (QYHKLHUSA, CTeNeHHas (YHKIMs, TPUTOHOMETPHUUYECKUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIUH, TOKa3aTeNbHas U
norapupmuyueckas (QyHKUUH; YMEHUE CTPOUTh TIpaMKU M3YHYEHHBIX
GyHKUMHA,  BBIIOMHATH  NpeoOpa3oBaHus  TrpaduKoB  (QYHKIH,
UCIOJIb30BATh TPaQUKH U1 U3y4EHHsI NIPOLIECCOB M 3aBUCUMOCTEH, MpH
peleHnn 3a7ad U3 JPYruxX ydeOHBIX MPEJAMETOB U 3a/1a4 U3 PealbHOM
KHU3HHM;, BbIpaXaTb (OpMyJaMH 3aBUCUMOCTH MEXAY BEJIMYUHAMY,
HCII0JIb30BaTh CBOWCTBA U Ipaduku QYHKIUHN JUIsl peLIeHHs] ypaBHEHUH,
HEpaBEHCTB M 3ajlay C MapaMeTpaMu; W300pakaTh Ha  KOOPAMHATHOMN
IJIOCKOCTH MHOXECTBA PEUICHUH YPAaBHEHMI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemniath TEKCTOBBIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, JJOJU U YacTH, HAa JBUXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAaJIOTH, 3a/1a4i U3 00JacTU yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJa4d, MCCIENOBATh IOJYYECHHOE PELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
peanbHBIE CUTyallUH Ha $A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33/1a4U, HCCIEA0BATh
IIOCTPOEHHBIE MOJECIN C MCIOJIb30BAaHUEM alapara

anreOpbl, THTEPIPETUPOBATDH MTOJIYUYEHHBIN pe3yIbTar

YMeHue onepupoBaTh MOHATHUSAMU: CpeAHee apuPpMeTHUecKoe, MeIuaHa,
HauOoJIbIIIee M HAUMEHBIIIee 3HAUCHU S, pa3MaXx, TUCIIEPCHUsl, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIHIO, MPECTABICHHYIO B Ta0IHIaX, Ha qUarpaMMax, rpadukax,
OTPa)Karolllyl0 CBOMCTBA PeaJIbHBIX MPOLIECCOB U SIBIICHUI; TIPEICTABIIATh
“HPOpMAIIUIO C TOMONIBI0 TaONHWI] W JUarpaMM; HCCIIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIC, B TOM YHUCIIE€ C MPUMEHEHHEeM TpadudecKux
METOJOB W  DJEKTPOHHBIX  CPEACTB; Tpaduuecku  HCCIEI0BAThH
COBMECTHBIE HAONIOACHHS C TMOMOIIBI0 JIUarpaMm

paccenBaHMs M JIMHEWHON PErpeccuun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBIM OMNBIT WU ClIy4alHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS, YMEHHE BBIUUCIISTH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpadUYecKUX METOJOB; MPHUMEHSThH
(OpMyIIBI CIIOKECHHSI M YMHOXXCHUS BEPOSTHOCTEH, (HOpMYITy MOJHOM
BEpOSATHOCTH, (hopmyny bepHyin, komOuHaTOpHBIE (haKTHI U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUH; yMEHHE OIEPUPOBATH
MOHATUSIMU:  CIIy4ailHas BeJIMYWHA, pACIpEACICHHE BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUIaHWE, IUCIEPCHS W CTAHJAPTHOE OTKIIOHCHHE
CIIyYallHOH BeIMYWHBI, (YHKIHUU paclpelesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEILHOTO U HOPMAJILHOTO pacIpe/IeICHUN; yMEHUE
WCIIOJIb30BaTh CBOMCTBA N3YUCHHBIX PACIIPEICIICHU IS PEIICHUS 3a/1a4;
3HAKOMCTBO C MOHSTHSAMHE: 3aKOH OOJIBIITNX YUCEI, METOJIbI BEIOOPOYHBIX
WCCIIC/IOBAaHHI;, YMEHHE TIPUBOJIUTH MPUMEPHI TPOSIBICHUS 3aKOHA
OOJIBIIMX YHUCENI B TMPHUPOJHBIX U OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OIIEPUPOBATH TIOHATHIMU: COUETAHUE, TEPECTAHOBKA, YHCIO COYCTAHUH,
9UCII0O  IEePECTaHOBOK; OwHOM HbIOTOHA;, yMEHHE MNPUMCHSITH
KOMOMHATOPHBIE (PaKThl U PACCYXKIACHUS VIS PEIICHUS 3aj1a4; OIICHUBATh
BEPOSTHOCTH  peaJbHBIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATDH HOJIy‘ICHHBIﬁ pe3yJIbTaT

YMeHue onepupoBarTh IOHATUSAMH: TOYKa, IpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IVIOCKUHI YTOJI, ABYTPaHHBII
yroJ1, TPEXTPAHHBIN YroJl, CKPELIUBAIOIIKUECS NIPAMbIE, IapAIIIIEIbHOCTD U
NECPpHNCHANKYIIAPHOCTL NPSAMBIX U HJ'IOCKOCTGI\/'I, Yrojia MCExay IMIpAMBIMHU,
yroa MEXKAY IpsAMOM M IUIOCKOCTBIO, YOl MEXAY IUIOCKOCTSMH,
paccTositHue OT TOYKHM JO IIJIOCKOCTH, PACCTOSIHHME MEXKIY IPSIMBIMH,
paccTosiHue MEXAY IUIOCKOCTAMM; YMEHHUE UCIIOJIB30BaTh IIPU PELICHUU
3aa4 U3YUCHHBIC (i)aKTI)I U TCOPECMBI INIAHUMCTPUHU, YMCHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHUpA; CTPOUTh MaTeMaTH4YecKue
MOJEJIH C TOMOUIBI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMU ITPAKTHUYCCKUC 3aJa9N
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YMeHue omnepupoBaTh MOHATUAMU: IJIOMAAb (GUTYpPBI, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBI/IHBHLIﬁ MHOTI'OrpaHHUK, CCYCHUC MHOI'OrpaHHHUKA,
KyO, mapajuienenunena, NpusMa, TUpaMuia, (Gurypa U MOBEPXHOCTH
BpallieHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, IUIONIaab
MOBEPXHOCTA THUPAMUJBI, TPU3MBI, KOHYCa, LUIUHApA, 00bEM KyOa,

MIpsAMOYIT'OJIBHOTO TMapalyiCICIMIICaa, IMUpaMUbl, IPU3MBbI, HOUIWHAPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYEHMs] KOHYCAa M LIWJIMHJPA,
napajuleJibHble OCH WM OCHOBAaHHUIO, CEUEHUE Ilapa, IIOCKOCTb,
Kacaromasics cdepbl, HWIMHApPA, KOHYCA; yYMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TOBEPXHOCTH
BpalEHUsl, UX CEYEHHS], B TOM YHCJIE C IIOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(hopMyIIHpoBaTh ONpeAeaeHUs U3y4aeMbIX (PUTYD, BBIIBUTATh THIIOTE3bI O
CBOWCTBaX W NPU3HAKAX T€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOAUTH Kilaccuukanuio Quryp Imo
pa3MYHBIM TPU3HAKAM, BBINOIHATE HEOOXOAWMBIEC JOTOJHUTEIbHBIC

MTOCTPOESHHUSI
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YMeHue omnepupoBarh IMOHSATHSMHU: JBUKEHHE B IPOCTPAHCTBE,
MapajuIeNIbHBIA MMePeHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHCIIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPHUECKUE OTHOIICHUS
MIPH PEIICHUH 3a/1a4; HAXOIUTh T€OMETPUICCKIE BETMUMHEI (JITMHA, YTOJ,
IUIOIIA/Ib, 00BEM) MPH PEIICHUH 3a/1a4 U3 JAPYTHX Y4EOHBIX PEAMETOB U
W3 pEaNbHON XHW3HU; YMCHHUE BBIYHUCIATH T'€OMETPUUYCCKUE BEITHYHHBI
(nmuHa, yrom, MJoOMm@AAb, O0BEM, IUIOMIAb TMOBEPXHOCTH), HCIONB3YS
M3Y4YCHHBIE (DOPMYIIBI B METOJbI, B TOM YHCJIEC: IJIONIAJb MOBEPXHOCTH
MUpaMHJIbI, PU3MBI, KOHYCA, UWINH/PA, IIIomaab cgepbl; 00bEM Kyoa,
MPSMOYTOJIBHOTO  IMapaJlIeNIeTIuIe[a, MHPAMUIBI, TPU3MBbI, IHJIUHAPA,
KOHyca, Iapa; YMEHHE HaxOJWUTh OTHOIIEHHE OOBEMOB

oJ1I00HBIX (pUryp
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VYMmenne OIICPHUPOBATH IMOHATUAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa HAa YHCIIO, PA3JIOKEHHUE BEKTOpa 1O Oasucy,
CKaJIIPHOE TIPOM3BE/ICHHE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCIIOJIb30BaTh BeKTOpHI:IfI u KOOp)IPIHaTHBIfI METOL
JUIE  PEUICHHS TeOMETPUYECKUX 3a7ad M 3aJady JPYruxX y4eOHbBIX

MIPEIMETOB
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YMmenue BBI6I/IpaTB HO,Z[XO,Z[SIH_II/Iﬁ MCTOJ I PCIICHUA 3aa4U,; TIOHUMAaHUEC
3HAYUMOCTH MATEMAaTUKW B HU3YYCHHU IMPUPOJHBIX H 06HICCTBGHHBIX
noponeccoB H HBHCHHﬁ; YMCHHEC  PACIIO3HABATH

IIPOABJICHUEC 3aKOHOB MAaTEMAaTUKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




IpUMEPBI  MATEMATHUYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITHI

poccHuiickoi

U  MHPOBOH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
IIpoBepsieMblii 3JIeMEHT cOepPKAHUS
Kon
1 Hucna u BEIYKMCIICHUS
11 Harypanbnsle u neinsie yncina. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEel
12 PanyonanbHble  uMcna. OOBIKHOBEHHblE U JECATHYHbIE JpOOHM, IPOLIEHTHI,
' OeCKOHEeUYHbIE TePUOANYECKHE IpodH
13 Apudmerniyeckuil KOpeHb HATypalbHOUW cTerneHu. JeHcTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HaTypaJlbHOU CTENEHU
14 Crenens ¢ neibM nokasateneM. CTeneHb ¢ palMoHaNbHbBIM MToka3aTeneM. CBoHCTBa
' CTENEeHU
. CuHyc, KOCHMHYC ¥ TAaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTHuHbBIC H HATYpaIbHbIE JTOTapU(MBI
JeiictBurensubie  yncia. Apudmernyeckue omnepanuu ¢ JACHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yibTaTa BBIYMCIACHUN
1.8 IIpeoOpa3oBaHue BbIpaKEHUIA
1.9 KomruiekcHsle uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
24 IToka3zaTenbHble U TorapuGMUIecKue ypaBHEHHUs
2.5 [enble u ApoOHO-pallnOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble 1 JorapumMuuecKre HepaBeHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBa
29 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMHu
2.11 Martpuiia cucTeMbl TUHEHHBIX ypaBHeHUN. OnpeaenuTenb MaTpULlbl
3 OyHKIMH U TpaPuKu




OyHKIUA, cnocoObl 3amanus ¢yHKiuu. ['paduk dyHkumu. B3aumuo obOpaTHbIC

31 ¢bynkuuu. Yétapie u HeuéTHbIe QyHKIMU. [lepuoanueckue GyHKunm
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢ysknuu.
32 IIpomexxyTkn  3HAaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKILIHH.
' MakcumymMbl 1 MUHUMYMBbl (yHKIUH. HamOonbliee W HauMeHblee 3HAYCHUE
(GyHKLIMU Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypaJbHBIM M II€JbIM IIOKa3areneM. EE cBolicTBa U
' rpaduk. CBoiicTBa U TpaduK KOpHS N-0i cTerneHu
3.4 Tpuronomerpuueckre GpyHKIIUHN, UX CBOWCTBA U TpaduKu
3.5 [Toka3zarenbHast U norapupmMuueckas QyHKIUN, UX CBOWCTBA U Tpaduku
. Toukum paspeiBa. Acumnrotel rpadukoB  QyHkmmid. CBoWcTBa  (QYHKIHH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [TOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyia cI0KHBIX IPOLIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [IpousBonnas pynkuuu. [Ipon3BoaHbIE S7IeMEHTAPHBIX (PYHKIUI
[IpuMeHeHre NPOU3BOJHOM K HCCIENOBaHMIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. Haxoxmenue HanOONbIIEro U HAMMEHBIIETO 3HAYCHHUS (YHKIMU Ha
OTpE3KE
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOruKa
5.1 MHoxecTBO, onepauu HaJ MHOXecTBaMu. Jluarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEpXHOCTHU BpallleHUs




7.5

KoopauHatsl u BEKTOpBI
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