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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NOPEIbIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanuzanms mporpamMmbl oOecriedMBAaeT OBIAJACHUE KITIOUEBBIMU
KOMITETECHIIMSIMHA, COCTABJISTFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOT'O, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECINeYMBACT HWHCTPYMEHTAJIBHYIO 0a3zy Ui H3y4CeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAQJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHS B MAaTEMaTHICCKON (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHENIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XM3HHW. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIIHUSIMHU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIIIeHHE. B X0/me n3ydeHus
anreOppl W HauaJdl MaTEeMaTHYeCKOrO aHalh3a B CTapiledl IIKOJe ydaruecs
MOJIYYatOT HOBBIM OIBIT pEIIEHUS TMPUKIAIHBIX 3aJlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIed PEaIbHBIX CUTyalluid U WHTEpPIpETaIlun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOIOJKUTEIBHON
KOHLIEHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YJIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavallaM MaTeMaTH4eCKOro
aHaJIM3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYEeCKOTO aHaAIM3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUM: «YUucaa W BBIYKCICHUS,
«Dyukuu  u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTHYeCKoro aHaimmsa», «MHoxkecTBa U JIOTMKa». Bce 0OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MNPOTSHKEHHHM JBYX JIET
oOydeHusl B CTaplIeil IIKOJie, €CTECTBEHHO IOMOJHSS APYT APyra W MOCTEIEHHO
HAChIasiCh HOBBIMM Te€MaMHU W pa3faenaMd. JlaHHBIA Kypc  SIBJISIETCS
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e COoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCLUIUIMH: alredpa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaJeBalOT BcE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IMOCJIEI0BaTeNIbHO (popMupyeTcsa U
COBEPIIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJIEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IMOJyYeHHblE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PEelIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH NOJIYUEHHBIN PE3YNbTAT.

CopepkarenpHO-MeTOAUMYECKasl JIMHAA «YUuCiia M BBIYMCIICHUS 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM miKoJie. B crapiiel mikosne oco00e BHUMAHHE YACNSIETCS
(OpMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIIA, YMEHUE
pPAalMOHAIIBHO BBINIOJIHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOJY4YalOT HAaBBIKU MNPUOIMAKEHHBIX BbIYHMCICHUH,
BBITIOJTHEHUS JIEUCTBUM C YMCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWH BCETO
oOyueHusi B CTaplied IMIKOJie, IOCKOJIbKY B KaXJOM pazjliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pPa3IMYHBIMM METOJIAaMHU PELIECHUSI LEJbIX, PAlMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IPH MCCIIEAOBAaHUU
(GYHKIMI C MOMOIIBIO MPOU3BOJHON, PEIICHUU MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud QyHkuu. JlanHas
collepKaTesibHasl JIMHUS BKJIIOYAeT B ce0s Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHI, a TaKXe BBIPAXKEHUH,



coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia IMPOUCXOAWT  JaJbHEWIIEEe  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTpAaKTHOIO MBIIIJICHUS Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JI€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEN B BHJI€ PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM W TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEN0BATENBHOCTh W3Y4YCHUS Marepuala. N3yuenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
MPEIMETOB U PEAIbHON MKU3HU TECHO CBS3AHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEHIeHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIoe BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi coepKaTeIbHOW JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIUX BbIpAXaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINIIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCSl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAessITh WX HauOOJbIINE U HAWUMEHBIIHE
3HAUEHUA, BBIYUCIATH MUIOMaAu (GuUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
HAXOXKJCHUS HAWIydllero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLUAJIBHO-
HDKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U ucKyccTBe. OOyuaromyecss Y3HAIOT O
BBIAIOLIUXCSL pe3ysbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-MeToAnYecKas TMHUS «MHOXEeCTBa U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. TeO0peTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIBHOM MaT€MAaTHKU M MPeIararor



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKHE NUCLUIUIMHBI B €IMHOE
uenoe. [loaToMy BakKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)X€ OCHOBbl MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOEHUS MOJIEIECH peaTbHbIX CUTYAIINH, HCCIICTOBAHUS
THX MOJIEJIEd C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaluu3a U
MHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
13 pa3JeaoB MPOTrPaMMBbl, IOCKOJIBKY BECh MAaTe€prall Kypca IMIUPOKO UCTOJIb3YETCs
JUISL pelIeHus PUKIaAHbIX 3aaa4. [Ipyu penreHnn peabHbIX MPAKTHYECKUX 3a7ad
y4daluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBAThH
npobiemy. [lesreabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «AlredOpa u Hadana
MaTeMaTUYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Hayajdl MaTeMaTHYe€CKOTO
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 daca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonansabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OCCKOHEUHBIE  TEepUOAMYECKHuE  napoOu. ApudpMmeTHdecKkue  omepanud ¢
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [IpumeHenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUU U pEaJbHOMN KU3HH.

JlelictBuTenpHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue ornepandd ¢ JIeHCTBUTEIBHBIMUA 4uciaamu. [IpubmmkEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYUCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas (opma  3ammcu
JNeNUCcTBUTENB HOTO uucna. HMcmonbp3oBanue monxonsmied ¢GopMbl  3alucu
JIEVCTBUTENBHBIX YMCEN JI1 PEIICHUS NPAKTUYECKUX 3a1a4 U MPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOM  crTereHu.  JleicTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCMHYC M TAaHT€HC YHMCJIOBOTO apryMeHTa. APKCHUHYC, aQpKKOCHUHYC,
ApKTaHTE€HC YHCIIOBOTO apryMEHTa.

YpaBHeHus U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHbBIE TTPEOOpPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHUM. OCHOBHBbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUA. HepaBEeHCTBO, pelIeHWE HEPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemmenue nienpix v 1poOHO-paIMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aJad
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['paduk dynknuu. B3anmHo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpomexxyTku 3HAaKOTIOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS n-OW CTENEHHU.



TpuroHoMmerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIILHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIILHOCTH.

Apudmerrueckas U reoMeTpuuecKas rmporpeccuu. beckoneuHo yoObiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pEIICHUs PealIbHBIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauuu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMMCAaHUS pPEabHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX yUeOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia 1 BbIYHCICHUSA

HatypaneHbie u neinele yncna. [IpusHakyu qenMMoCTH HEIbIX YHCElL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm uyucna. JleciTuUHbIE U HATYpPAIbHBIE JIOTAPU(PMBI.

YpaBHeHNs U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHH. PellleHre MPUKIIAIHbIX 33/1a4 C MOMOUIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JlacTell HAayKu U peanbHOMN
KU3HH.

DYyHKIUHN U TPAPUKHU

Oyukius. I[lepuonnueckne  ¢GyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl 1 MUHUMYMbI (QyHKIuu. HaunGomnblee u HauMeHblee
3HaYeHHe (PyHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u Jorapupmuueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Ncnons3oBanue rpadukoB GyHKIMN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUM 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOI0 aHAJIN3A

HenpepriBable QyHKIIMU. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[MIpousBognas  ¢yakuuu. ['eomeTpuueckuii ¥ (U3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIuE.  DopMmynbl  HaXOXACHUA
IPOU3BOJHON CyMMBI, IPOU3BEIACHMS U YACTHOTO (DYHKIUI.

[TpuMmeHeHre POU3BOIHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero peLIeHUs B
INPUKIIAIHBIX 3aja4yaxX, Ui OIPENEIIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (U3MYECKUid cMbIcha. Bbeluucnenue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro TNpeaMeTra
«MareMaTuka» XapaKTepU3yIOTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O WI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUI,
NpoleAyp TpaxgaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHS TIPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUH BCEW JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEeMAaTHICCKON HAIIPABICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, MMOHUMAHHEM BIWSHHUS
COIMAJTBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoOlieMm;
OpUCHTAIMEH Ha MPUMEHEHHE MaTEeMaTHYECKHX 3HAHWHM JUIs pelleHus 3aaad B
00JaCTH  OKpY)KAIOMICH Ccpepl, IUTAHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM ISl OKPYKAIOMIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISAITh MPOECKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIIBHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCMEUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yualowuxcs (oceoeHue
Memoo0o8  NO3HAHUS — OKpYJcanowe2o  mMupa,  NpuMeHeHue  J02U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YaCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (aKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALUIO,
IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL;

BBIOMpATh C€Ioco0 pereHus ydyeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO
BapMAaHTOB peELIeHMs, BbBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC I[CfICTBHiI:

MCITI0JI30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUnEe, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
NPOBENEHHOTO HAOJIOJAEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMI;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TaKKE BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarueii:

BBISIBIIATD J1ePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOPMALMI0O U3  UCTOYHUKOB  PA3NIUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPHUPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanonvie  KoMMyHuxamuenwle Oelicméus,  00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMU OOIIIEHMSI; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHBIN pPE3yJIbTaT;

B X0/ OOCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HA TIOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSAMH JPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue U CXOJCTBO MO3ULUN; B
KOPPEKTHOU GopMme (hopMyTupoBaTh pa3HOTIACcHsl, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  JKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAauU U 0COOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W WCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJTb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMU
paboThI, paclpeAesiaTh BUAbI paboT, 10roBapUBaThHCs, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMS, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOW MH(OpMAIIUH.
CaMOKOHTPOJIb:

BJIQ/JICTh HAaBBIKAMH TIO3HABaTENIbHOM peduieKCHH KaK OCO3HaHUSA
COBEpIIIAEMBIX JACHCTBHIA W MBICIHTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yJibTaTa pelieHusl MaTeMaTH4YeCKON 3a1auH;



e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTIOCTHXKEHHS WIM HEJAOCTHXKEHUS PE3YyJbTAaTOB JEATECIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTro Kypca «Anrebpa ¥ Hadaia MaTeMaTHUYECKOTO aHAIIA3a)
Ha YpOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeUHBATH JOCTHKEHUE
CIICAYIONINX TPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

10 KVIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATHAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BoeInonHAT,  apuMETUYECKUE  ONepalud €  palUOHAIBHBIMH U
JEWCTBUTEIbLHBIMU YUCIIAMHU.

BoINONHATE TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeJaTh MIPUKUAKY U OLICHKY PE3YIbTaTa BIYUCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKA3aTeJIeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alHUCH JIEHCTBUTENBHBIX YUCEN AJISl PEeIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MPOU3BOJIBHOTO YIJa;
MCITI0JIb30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palrOHAJIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BrmonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BrImonHITh mpeoOpa3oBaHus IENbIX, PAHMOHATBHBIX W HPPAIMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBbIE THUIBI  LENbIX, PpPAlMOHAIBHBIX U
VppalMOHAIbHbBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUSI MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHA U PEATbHOU KU3HH.



MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (YHKIHS, CIIOCOOBI 3aMaHusi (DyHKIWH, 00IacTh
ONpEe/ENIEHUs] U MHOXECTBO 3HayeHWM (yHKuuu, rpaduk (QyHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKIUN A peICHUS] YpaBHEHHI.

CrpouTh U uuTaTh rpa@UKU JTUHEMHON (QYHKLIMH, KBAAPATUUHON (DPYyHKIIHH,
CTENEHHON (PYHKIIMH C IIEJIBIM I10Ka3aTeIeM.

Hcnonw3oBath rpadukd (QyHKIME Ui UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YYEOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEX1y BEJIMUYMHAMM.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKasT U
T€OMETPUYECKAsI IPOTPECCUU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs IE€OMETPUYECKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETPUUECKON IPOrPECcCuu.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI ISl PEILICHHUS
peanbHbIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath NOHATUSMU: MHOXECTBO, OIIEpAllMy HaJlI MHOXXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Juid  ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUHM 3aJad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeJIbCTBO.

11 KVIACC

Yucjaa 1 BbIYUCJIEHUA

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; HCIOIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIBIX YUCEN, PA3JI0KEHUE YHCIIA HA MPOCTHIE MHOXKUTEIU
JUISL PEILIEHUS 3a/1aY.

OnepupoBaTh MOHATHUEM: CTETIIEHD C PAIMOHAJIBHBIM MTOKAa3aTEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJbHbIC
JorapuMsl.



YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMIA;
ONEPUPOBATh MOHATUSAMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI [IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHHsl BBIPAKEHUHN, COAEpXKAIIUX JIOTapU(PMBL;
OTIepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THITBI TIOTApU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ pEILCHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelieHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA MW CHCTEMBI 110 YCIOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM aliapara ajareopsbl.

DOyHKUMH U TPaPuKu

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, TMPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUHU, HauOosblliee U
HaMMeEHbIlIee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCHOJIb30BATh HUX IS
UCCIIEOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsSl PELICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH IpadUKH JTUHEHHBIX YpaBHEHUUN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBark rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyana MaTeMaTH4eCKOro aHajamn3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITI0JIb30BATh TEOMETPUUYECKUIA ¥ (PU3HUUECKHUI CMBICI POU3BOHON /JIsl pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIUI, BEIYUCIIATH POU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEOBaHUS (GYHKIIMHM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K TIOCTPOCHUIO TPaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
TreOMETPUYECKUN U (PU3NIECKUN CMBICI UHTErpaa.



Haxoauts mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIUH; BBIYUCIATH WHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarp mpukiagHple 3a7add, B TOM YHUCIIE COI[MAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHAJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 eHCTBUTEIbHBIX YKcel. PaninoHanbHbie 14 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 13 1 bubnnorexa [JOK
HppaunroHainbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpUroHomMeTpruYeCKue 22 1 bbmmorexa [JOK
P puH-1p P https://m.edsoo.ru/1568aba3
YpaBHEHUSA
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A poTp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHnue, 060061IeHNE, cUCTEeMaTH3aUs 3 | bubmmnoreka HOK
3HAHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palldOHAIBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ynkmnus. [TokazareapHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas ¢hyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaBIfeHHa u 12 bubmrorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckre HyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmmorexa [IOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 I1 T I 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMCEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 C i 12 1
HCTEMPI YPaBHEHIH https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
7 H 6
ATYPAILHBIC I HIEJIbIE HHca https://m.edsoo.ru/f11c4afd
g [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
MHO03k€eCcTBO, Onepauy Hal
1 MHO>KeCTBaMU. [[uarpaMmbl 1 https://m.edsoo.ru/9d19abb4
Oitnepa—Benna
PanuonaneHble yncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
2 1 https://m.edsoo.ru/1b1fledd
JpOOH, TIPOLIEHTHI, OECKOHCYHBIC
NePUOANYECKHE TPOOH
ApudmeTrnueckne onepanuu c
panvoHaIbHBIMH YUCIIAMHU,
3 1 https://m.edsoo.ru/a362a485
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI
[Tpumenenue npoGeit u MPoOLEHTOB
JIsl pEIICHHs IPUKIIAIHBIX 33729 U3
4 LD DHITARHBIX 3¢ 1 https://m.edsoo.ru/216931£f
Pa3IUYHBIX OTpaciell 3HaHUH U
peanbHON KU3HU
[Tpumenenue apoGeii U NPOIIEHTOB
JIsl pEIICHHS TIPUKIIATHBIX 33729 U3
5 LD P uH N g 1 https://m.edsoo.ru/7ada545d
Pa3IUYHBIX OTpaciell 3HAaHUH U
peanbHON KU3HU
JleficTBUTENIbHBIEC YHCIIA.
6 1 https://m.edsoo.ru/51ed382a

PauyonansHbIE M MppaLMOHAIBHBIE




qucia

Apudmernueckue onepanum ¢

7 = https://m.edsoo.ru/ec94eb49
JIEHCTBUTEIIbHBIMU YU CIIAMU
[TpuGnuxEHHbIE BEIYUCIICHUS,
8 HpaBUiIa OKPYIJIEHUS, IPUKUIKA U https://m.edsoo.ru/5b32b5{6
OLICHKA PE3YJIbTaTa BIUUCICHUI
Tox1ecTBa U TOXK/IECTBEHHBIE
9 https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs
10 YpaBHeHUE, KOPEHb YPABHEHUS https://m.edsoo.ru/cb687d5d
11 HepageHcTBO, pelieHre HepaBeHCTBa https://m.edsoo.ru/4552de21
12 Meto UHTEPBAIOB https://m.edsoo.ru/49d95fal
Pemenue nensix u 1poOHO-
13 palMOHANIBHBIX YPABHEHUN U https://m.edsoo.ru/a25c9fbd
HEPABEHCTB
KonrponbHas pabora no reme
"MHOecTBa palluOHAIBHBIX U
14 JNEUCTBUTEIILHBIX YHCEII. https://m.edsoo.ru/53d62fcc
PannonaneHble ypaBHEHUS U
HEpaBEHCTB"
OyHKIUS, CIIOCOOBI 3a1aHHs
15 dbyakuun. B3anmao obpaTHbIe https://m.edsoo.ru/7299788e
byHKIUA
I'padux pynkunu. O6nactb
OIPEEIIEHUS] U MHOXKECTBO 3HAUEHU I
16 https://m.edsoo.ru/beb1154¢
¢ynkunu. Hynu ¢pynkuumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
17 YéTtHble 1 HeUETHBIC PYHKLIUU https://m.edsoo.ru/dd4c69a6
18 CreneHs ¢ LeIbIM TOKA3aTEIeM. https://m.edsoo.ru/7edb6c39




CranmaptHas popma 3anucu
JECUCTBUTEILHOTO YHCIIa

Hcnonb3oBaHue MOaXoasIIeit GopMbl
3allUCH JEUCTBUTENBHBIX YHUCEN IS

19 https://m.edsoo.ru/e5e2b28d
pEIICHUS TPAKTUYECKHUX 33]1a4 1
MIPEACTABICHUS JaHHBIX
CrenenHast GyHKLHUS C HATYPAIHHBIM
20 U LIETIBIM IToKa3aTeseM. E€ cBolicTBa 1 https://m.edsoo.ru/f9586ald
rpaduk
Apudmernueckuii KOpeHb
21 pudmerie P hitps://m.edsoo.ru/fof44459
HATYpaJIbHOH CTETICHU
ApudmeTnueckuii KOpeHb
22 pud . p https://m.edsoo.ru/2d868858
HATYpaJIbHOH CTETIeHU
CsoiicTBa apuMETHUECKOTO KOPHSI
23 pv ¢ P https://m.edsoo.ru/cc7b779a
HATypaJIbHOH CTeNeHn
CBoiicTBa apru(PMETHUECKOT0 KOPHSI
24 Fl (1) p https://m.edsoo.ru/d5ab8c14
HATYpaJIbHOH CTEIIeH!
CaotiicTBa apu(PMETUUECKOTO KOPHS
25 . https://m.edsoo.ru/1e3247bb
HATYpaJIbHOM CTeNeHn
efcTBUS ¢ apu(PMETHUECKUMU
26 A pu https://m.cdsoo.ru/ba2d9166
KOPHSIMH N—O¥ CTETIeHH
efCTBUS ¢ apu(PMETHUECKAMU
27 A 13 ¢ https://m.edsoo.ru/d8f95dd1
KOPHSIMH N—OH CTCIICHH
efcTBUS ¢ apU(PMETHUUECKUMU
28 A 13 ¢ https://m.edso0o0.ru/8599661c¢
KOPHSIMH N—O¥ CTETIeHH
efCTBUS ¢ apu(PMEeTHUUECKUMU
29 A }3 ¢ https://m.edsoo.ru/dfa41dae
KOPHSIMH N—OH CTETIeHH
30 HeticTBus ¢ apuMeTHIECKUMU https://m.edsoo.ru/4147bd91




KOPHAMU Nn—OH CTENCHHU

Pemenue nppannoHanbHbIX

31 . https://m.edsoo.ru/8a42a9b6
YpaBHEHU U HEPABEHCTB
Pemenne aryoHas

32 HICHHE HPPAtHOHATLHAIX hitps://m.edso0o.ru/189¢b673
YpaBHEHUU U HEPABEHCTB
Pemmenue uppanuoHaabHBIX

33 upp . https://m.edsoo.ru/e8c6aab4
ypaBHEHU U HEPABEHCTB
Pemenne nppanmoHaiabHBIX

34 upp . https://m.edsoo.ru/a2ae7adc
ypaBHEHU U HEPABEHCTB
Pemenne aryoHas

35 e I:Ipp HHOHAIIBHBIX https://m.edsoo.ru/7a36¢164
YpaBHEHUU U HEPABEHCTB
CaoiicTBa u rpaduK KOpHS n-oi

36 pag P https://m.edsoo.ru/7d29f7cd
CTENEHU
CsoticTBa u TpaduK KOPHS N-0i

37 pack kop https://m.edso0.ru/7528492
CTEIICHHU
KonTponbHas pabora no teme
"A €THYECKUI KOPEHb N—OM

38 PHMETHHCCKHH Kopetib n-oif https://m.edsoo.ru/f7afccea
creneHu. MppanvoHanbHbIe
ypaBHEHHUS U HEpaBeHCTBA"
CuHYyC, KOCHHYC U TaHT'€HC YHCIOBOIO

39 Y y https://m.edsoo.ru/e14a58cl
aprymeHTa
C

40 HMHYC, KOCUHYC U TAHT'€HC YHUCIOBOTO hitps://m.cdsoo.ru/b629bad6
aprymeHTa
ApKcuHyC, apKKOCHHYC M apKTaHT'€HC

41 P ye. ap Y p https://m.edsoo.ru/a64de7b4
YUCJIOBOTO apryMEHTa
ApkcuHyc, apKKOCHHYC M apKTaHI'€HC

42 p e, ap y P https://m.edsoo.ru/34d83d33
YUCJIOBOTO apryMEHTa

43 Tpuronomerpudeckast OKpyKHOCTb, https://m.edsoo.ru/4a35748e




OIpeIeTICHNEe TPUTOHOMETPHUYECKUX
(yHKLUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

44 OnpeeieHue TPUTOHOMETPUYECKHUX https://m.edsoo.ru/6¢fb3eab
(GYHKIMI YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKUAE
45 p p https://m.edsoo.ru/44a5a3ba
bopmyIb
OcHo e OHOME €CKHe
46 HOBHBIC TPUTOHOMCTPHHCCKH https://m.edsoo.ru/bc495536
bopmybl
OCHOBHBIE TPUTOHOMETPUUECKUE
47 p p https://m.edsoo.ru/89e4be7c
dbopMyIbl
OCHOBHBIE TPUTOHOMETPUYECKUAE
48 P P hitps://m.eds00.ru/932269b3
bopmyIbl
49 Hpeo6pa30BaHHe https://m.ed: /6e72b88b
s://m.edsoo.ru/6e
TPUTOHOMETPHYECKHUX BBIPAKECHUN P
50 [peodpasosanme https://m.edsoo.ru/da76765¢
//m. .ru
TPUTOHOMETPHUECKUX BBIPAKEHUN
51 Tpeobpasopanne hitps://m.edso0o.ru/37177435
s://m.edsoo.ru
TPUTOHOMETPHYECKHUX BBIPAKECHUN P
52 Hpeo6pa3OBaHHe https://m.ed: /4cdbf3
s://m.edsoo.ru/4c ae
TPUTOHOMETPHYCCKHUX BBIPAKCHU P
53 Tpeobpasosarme hitps://m.edsoo.ru/94b9cdof
//m. ru
TPUTOHOMETPHUECKUX BBIPAKEHUN
Pemmenyie TpuroHoMeTpHYECKUX
54 E‘p P https://m.edsoo.ru/dd31a7bc
YpaBHECHHIA
Pemenne TpUroHOMETPUYECKAX
55 \,p p https://m.edsoo.ru/ef9daf3b
YpaBHCHHIA
56 Pemenune TpuroHoMeTpruuecKux https://m.edsoo.ru/ebf45856




57

ypaBHEHUH

Pewenne TpuroHoOMeTpu4ECKUX
ypaBHEHUH

https://m.edsoo.ru/cdcd273f

58

59

60

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHU I

Pemienre TpUroHOMeTpHUECKUX
YpaBHEHUN
O06061eHre 10 TeMaM "OCHOBHBIE

TPUTOHOMETpHYECKHE (DOPMYIIBI.
Tpuronomerpuyeckue ypaBHeHHS"

https://m.edsoo.ru/c5a2b578

https://m.edsoo.ru/d893317b

bubnunoreka LIOK
https://m.edsoo.ru/ae44ac4dc

61

KonTtponpsHast pabora o Teme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpudeckue
ypaBHeHus'"/Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/3766dd56

62

63

64

65

Nrorosas koHTposibHas paboTa /
Bcepoccuiickas mpoBepouHas padboTa

O0001IeH1Ee, cCUCTEMATH3aIUs 3HAHUN
3a Kypc ainreOpbl 1 Haval
MaTemMaTruueckoro aHanuza 10 kiaacca

ApudmeTrndeckast U TeOMETpUUYECKast
nporpeccuu. Mcnonb3oBanue
MPOTPECCUU JJIS PELICHUS PEATTbHBIX
3aJa4 MPUKJIaJHOTO XapaKkTepa

BeckoneuHo yObIBaromast
reomeTrpuyieckas nporpeccus. Cymma
0ecKOHEeuHO yObIBaIOIIEH
TeOMETPUYECKON IPOTPECCUU

https://m.edsoo.ru/eccf3aSc

https://m.edsoo.ru/7fcd62d5

https://m.edsoo.ru/3beeb997

https://m.edsoo.ru/3766ed92




66 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 https://m.edsoo.ru/a4849b79
67 dopmyiia CIIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/633818f
O00011eHre, cucTeMaTH3aI s 3SHAHUH
68 3a Kypc anreOpbl 1 Hadal 1 https://m.edso0.ru/4192b939
MareMaruyeckoro ananusa 10 kiacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Crenenb ¢ palliOHATbHBIM

1 1 https://m.edsoo.ru/6b5eb191
IIOKa3aTelieM

2 CBolicTBa CTEIICHU 1 https://m.edsoo.ru/4e775474
IIpeoOpa3oBaHue BEIPAKECHHMIA,

3 beobp p 1 https://m.edsoo.ru/638af17e
COJIEpIKAIlMX pallMOHAIbHBIE CTEIICHU
IIpeoOpa3oBaHue BEIPAKEHHIA,

) beoop p 1 https://m.edsoo.ru/bc148f77
coJiepKalluX parMoOHaIbHBIEC CTEIICHU
[IpeoGpa3oBaHue BEIpAXKEHHIA,

5 peobp P 1 https://m.edsoo.ru/d7fadbf7
coJiepKalluX pauoOHaIbHbIE CTENIEHU
[Toka3zaTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/9ea93cc3
HEpPaBEHCTBA
Iloka3aTenbHBIC YpaBHCHUS U

7 P 1 https://m.edsoo.ru/f8aef77d
HEpPaBEHCTBA
Iloka3arenbHBIC YpaBHCHUS U

8 P 1 https://m.edsoo.ru/fd49b7al
HEpPaBEHCTBA
[TokazaTenbHbIE YpaBHEHUS U

9 1 https://m.edsoo.ru/118d36al
HEpaBEHCTBA
Iloka3aTensHBIC YpaBHCHUS U

10 P 1 https://m.edsoo.ru/a47eec65
HEpPaBEHCTBA
IlokazatenpHas KIS, €€ CBOMCTBA

11 ymxn 1 https://m.edsoo.ru/c9dfbaa4
U rpaduk

12 KontponbHas paboTa mo teme 1 1 https://m.edsoo.ru/78d491ef




"Crenens ¢ paluoOHaIbHbIM
nokazareieM. IlokazarensHas

¢ynkuus. [TokazarenbHble ypaBHEHUS U

HepaBeHCTBa"

13 Jlorapudm uncna https://m.edsoo.ru/e19eb551

ec e aTypai e

14 JeCATHHHEIC H HATYpATLHEL https://m.eds0o.ru/169bd3f2
norapudmbl
IIpeoO 7

15 PEOLPA3OBAHHE BLIPDICHIH, https://m.edsoo.ru/57bal 684
COZIepPIKAIHX JIOTApU(MBI
IIpeo6 7

16 PEODPA3OBAHHE BRIPDICHIH, https://m.edsoo.ru/c5b3d5a9
coJiepKaliux JorapupmMbl
IIpeobpazoBanne AKCHUH,

17 PEODPASOBATHE BHPBRCHIH hitps://m.eds00.ru/63922¢36
COZIepIKAIHX JIOTapU(MBI
IIpeoOpa3oBanue BEIpaKEHUH

18 peobp p ’ https://m.edsoo.ru/4297a967
coJieprKaIIuX JorapudmMbl
Jlorapudmuueckue ypaBHEH

19 pu¢ yp i https://m.edsoo.ru/a2fa7394
HEpPaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U

20 P yp https://m.edsoo.ru/f2e¢3896¢
HEpPaBEHCTBA
Jlorapudmuueckre ypaBHeHUS U

21 pu¢ yp https://m.edsoo.ru/58e9¢134
HEpPaBEHCTBA
JI

22 OTapHPMHUHCCKHC yPABHCHHs 1 https://m.edsoo.ru/a6886¢ff
HEpPaBEHCTBA
Jlora ecka , €€

23 r\, prgMuIcCKas QyHKINL https://m.edsoo.ru/fbbaf873
CBOICTBa U rpauk
1 N

24 Orfl pumiricckas pyniuns, & https://m.edsoo.ru/5f8dc4a5s
CBOICTBa U rpaduk

25 Tpuronomerpuueckue GyHKINHU, UX https://m.edsoo.ru/6bb83a9¢




CBOICTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

26 . https://m.edsoo.ru/ac816afs
CBOMCTBA U TpaduKH
T

27 PHIOHOMETPHYCCKHE (YHKIHH, X https://m.edsoo.ru/32f4fe94
CBOWCTBA U TpapuKu
T

28 pHur OHOMETPHUECKHE (YHKIHH, HX https://m.edsoo.ru/6df172¢7
CBOMCTBA U IrpaduKH
II e OHOME ec

29 PHMEPBI TPHTOHOMETPHACCIHX https://m.edsoo.ru/65d3a2ab
HEPABCHCTB
IT

30 PHMEPH! TPHTOHOMETPIACCKHX https://m.eds00.ru/751822b9
HEPABCHCTB
IT

31 PHMEPBI TPHTOHOMETPHHCCIIX https://m.edsoo.ru/83ce9d56
HEPABCHCTB
II e OHOME ec

32 PHMEPHI TPHTOHOMETPIACCKHX hitps://m.edsoo.ru/81699 14
HEPaBEHCTB
KonTponbhas padboTa no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHCTBa. T puroHoMeTpuyecKue https://m.edsoo.ru/7ebf6982
GYHKIIUU U UX
rpaduku. Tpuronomerpudeckue
HepaBeHCTBa"

34 HemnpepsiBable hyHKIIN https://m.edsoo.ru/86£736fc
M

35 CTOM MHTCPBATOB JUT PEHICHHA https://m.edsoo.ru/42732a44
HEPAaBEHCTB
Mero, epBaJIo ernie

36 TOA METCPBATIO JU pettiemtt hitps://m.edsoo.ru/77b574f3
HEPaBEHCTB

37 [TpousBognas GyHKIHN https://m.edsoo.ru/58369aab




38 [TpousBogHas GyHKIHH https://m.edsoo.ru/9dd38b72
I'eomerprueckuii u GU3NIECKUN CMBICIT

39 . https://m.edsoo.ru/9da49bf5
IIPOU3BOTHON

40 FeOMeTqueSKHﬁII@Manecxnﬁ(mﬂﬂcn hitps://m.cdsoo.ru/46a19358
IIPOU3BOIHOMN

41 [Ipou3BoHBIC 35IeMEHTAPHBIX (DYHKITHI https://m.edsoo.ru/cbc7a83d

42 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN https://m.edsoo.ru/9b2ea876

43 Hpowsonas cyMy P, TIPOHSBE/CHITL, https://m.edsoo.ru/5a64fa9d
4acTHOrO (yHKIUH

44 Hpomssosas Cny/[ b, IPOUSBEHCHHA, https://m.edsoo.ru/9a2 1 ddfe
4acTHOrO (yHKIMH

45 Ilpom3Bozias CyMM®I, POH3BECHIL, https:/m.edso0.ru/f98b8428
9acTHOTO (DYHKIIUH
IIpuMeHeHne MpOU3BOJHON K

46 UCCIIeIOBaHHIO (PYHKIIHH Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

47 UCCleIoBaHUI0 (PYHKIMH Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

48 uccaeaoBaHuio pyHKIMI Ha https://m.edsoo.ru/64c69¢17
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

49 uccaeaoBaHuio (PyHKIUI Ha https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTb U DKCTPEMYMBI
Haxoxxnenne HanOoJIbIIero u

50 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha https://m.edsoo.ru/2ececa7a

OTpe3Ke




51

52

53

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpE3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

https://m.edsoo.ru/df919eef

https://m.edsoo.ru/ba8b24a4

https://m.edsoo.ru/b2f51679

54

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

https://m.edsoo.ru/9861a93a

55

56

57

58

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUsS (PYHKITUU HA
OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKJIAIHBIX 3a7a4ax, JJIs
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MU TpahUKOM
KonrtponsHas pabora o Teme
"IIponsBonHas. IIpumenenune
MIPOU3BOJHOMN"

[TepBoobOpaznas. Tabmuna
NepPBOOOPA3HBIX

https://m.edsoo.ru/de583687

https://m.edsoo.ru/44caaa84

https://m.edsoo.ru/d2bc94f9

https://m.edsoo.ru/5ca6a937

59

60

[lepBoobpaznas. Tabnuna
MepBOOOPaA3HBIX

HHTerpai, reOMeTpUYECKUM U

https://m.edsoo.ru/9fbcdeac

https://m.edso00.ru/9542895f




(bu3nuecKkuil CMbICT UHTETpaja

WHTerpai, reoMeTpUYECKUil U

61 . https://m.edsoo.ru/b15d71£7
(hbU3UYECKU CMBICIT HHTETpalia
Huterpan, reoMeTpuYeCKUM U

62 p . p https://m.edsoo.ru/a49bc153
(bu3nvecKuil CMBICT HHTErpasia
Brruncnenue unrerpaia no popmyie

63 N p bopmy. https://m.edsoo.ru/a69a7ald
Herorona—Jleitbaunna
Brraucnenue naTETpaia mo gopmMmyne

64 N p bopmy https://m.edsoo.ru/75babfof
Herorona—JleitOauna
Brraucnenune naTETpaia mo gopmMmyne

65 . p opmy https://m.edsoo.ru/f24639¢7
Hrrorona—JleiiOnumna
Brruncnenue unarerpaia no Gopmyie

66 N p bopmy. https://m.edsoo.ru/b3c1b2e4
Herorona—JleitOanna

67 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/e68c6fal

68 CucreMpl TMHEVHBIX YpaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenue nmpukinaaHeix 3amay ¢

69 ITOMOIIIBIO CHCTEMBI JIMHEHHBIX https://m.edsoo.ru/65fa9133
ypaBHEHUH
Pemenue npukinaaHeix 3amay ¢

70 IIOMOIIBIO CUCTEMEI JIMHEUHEIX https://m.edsoo.ru/ae8a2acb
YpaBHEHUU
CucTtembl 1 COBOKYITHOCTH IICJIBIX,

allMOHAIBHBIX, UPPALMOHAIBHBIX

71 pall - 1ppant ’ https://m.edsoo.ru/2bdce64c
MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB
Cuctembl U COBOKYITHOCTH 1IEJIBIX,

72 palMOHANBHBIX, UPPALUOHAIBHBIX, https://m.edsoo.ru/8f672bc3

MOKa3aTeIbHBIX, TOTapUPMUUECKUX




73

YpaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYMTHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALMOHABHBIX,
MOKa3aTeIbHbIX, JOrapupMUIEcKux
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/ef6716a2

74

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UppAllMOHAIbHBIX,
IIOKa3aTCJIIbHbBIX, JIOFapI/I(l)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

https://m.edsoo.ru/a8fc9b98

75

76

7

78

Hcnonp3oBanue rpadukoB GyHKINN
JUISl pEILIEHUs] YPABHEHUM U CUCTEM

Hcnons3oBanue rpadukoB GyHKIUN
JUTSL PEIICHUsT YPAaBHEHUH U CHCTEM

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX o01acTeil HayKu U
peanbHON KU3HU

KonrtponbHas pabora no teme

"MHTerpan u ero NnpUMeHEHUsI.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/339668b9

https://m.edso00.ru/664ce568

https://m.edsoo.ru/cfc5b415

https://m.edsoo.ru/5154ca5f

79

HarypanbHble U 1ienble yncina B 3aa4ax
W3 peaIbHOMN )KU3HU

https://m.edsoo.ru/8a92a23e

80

81

HarypanbHble U 1ienble yncina B 3aa4ax
W3 peaibHOMN )KU3HU
HarypanbHble 1 1enble yncina B 3aa4ax
W3 peaIbHOM KU3HU

https://m.edsoo.ru/35a68b2e

https://m.edsoo.ru/c1e81884

82

[Tpu3HaKK AETUMOCTH TETBIX YUCEI

https://m.edsoo.ru/3¢798761




83

HpI/ISHaKI/I JCIINMMOCTH LCIIBIX YHUCECI

https://m.edsoo.ru/cd49a2cl

84 [Ipru3Haky IETMMOCTH LEJIBIX YUCENT https://m.edsoo.ru/84e183fa
[ToBTOpeHue, 0600IIEHNE,

85 . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHUS
IToBTOpEHue, 0000IICHHE,

86 p H N https://m.edsoo.ru/fe79e517
CHUCTEMAaTH3aIlMsl 3HAaHWIA. Y paBHCHHUS
[ToBTOpeHme, 06001IEHNE,

87 . https://m.edsoo.ru/5bd1d15b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
[ToBTOpEeHME, 0000IIEHNE,

88 . https://m.eds00.ru/4482667b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
IToBTOpeHue, 000011IEHNE

89 p ’ H o https://m.edsoo.ru/e131a69d
CHUCTEeMAaTH3allMsl 3HAaHWH. Y paBHCHHUS
IToBTOpenue, 0600IIEHNE,

90 P et https-//m.eds00.ru/9fb72£56
CUCTeMAaTH3aIHsI 3HAHWHA. Y paBHCHHUS
IToBTOpEHue, 0000IIEHHE,

91 P H N https://m.edsoo.ru/f21ceb47
cucremaru3anws 3HaHui. HepaBeHcTBa
IToBTOpEHue, 0000IIEHHE,

92 P . . https://m.edsoo.ru/37dccdle
cucTemarusanus 3HaHuii. HepaBeHcTBa
IToBTOpEenue, o000IIEHHE,

93 P et https://m.eds00.ru/2669abdb
cucremaru3anws 3HaHui. HepaBeHcTBa
IToBTOpEeHue, 0600IIEHNE,

94 p B N https://m.edsoo.ru/6f56f12d
cucTeMmaru3anws 3HaHui. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE,

95 cucTteMaru3anus 3HaHui. CUCTEMBI https://m.eds00.ru/691524c9
ypaBHEHUH
[ToBTOpenue, o600mEHNE,

96 cucreMaru3anus 3HaHui. CHUCTEMBI https://m.eds00.ru/633b719¢

YpaBHEHUH




[ToBTOpEeHue, 0600mIEHNE,

97 . 1 https://m.edsoo.ru/14d81245
cucTeMaru3anus 3HaHui. OyHKIIH
IToBTOpenue, 0000IMIEHHE

98 p ’ H L 1 https://m.edsoo.ru/d432ca7b
cucTeMaTu3anus 3HaHui. OyHKIIUHA

99 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edso0.ru/4928c72b

100 HroroBas koHTposbHas paboTa 1 https://m.edsoo.ru/69eabbOof
O0001menne, cucreMaTH3amus 3SHAHUH
3a KypcC aJreops ayail

101 P bl H Had 1 https://m.edsoo.ru/47a42129
MateMaTtuueckoro anammsa 10-11
KJIACCOB
O0001menne, cucreMaTH3amus 3SHAHUH
3a KypcC aJireOpsl ¥ Haval

102 P p 1 https://m.edsoo.ru/3a476ffd
MaTeMaTuueckoro anaigusa 10-11
KJ1aCCOB

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Yucaa v BEIUMCIICHUS
. OnepupoBaTh MNOHATUSIMHU: PALMOHAIIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
. BeimonHATe  apudmMeTHdecKue  omepandd ¢ PAlHOHAIBHBIMU |
' JIeHCTBUTEIIFHBIMU YK CIaMHU
13 BoimonusaTe  mpuOMMOKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIa
. OKPYTJICHUS, IeJIaTh IPUKUJIKY U OIIEHKY pe3yJIbTaTa BHIYUCICHHUI
OrniepupoBaTh MOHITHAMHU: CTENEHb C IEJIbIM MOKa3aTeIeM, CTaHIapTHAs
L4 (dbopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalIbHOW CTEIEHHU;
' KCIIOIb30BaTh MOAXOSIIYI0 (JOPMY 3alUCH JIEUCTBUTEIIbHBIX YHUCEN IS
peuieHust MpakTUYECKHX 3a/1a4 U IPEICTaBICHUS TaHHbBIX
OnepupoBarTh MOHATUSIMH: CHHYC, KOCHHYC W TaHTEHC MPOU3BOJHLHOTO
1.5 yria; WCIOJIb30BaTh 3allMCh TMPOM3BOJIBHOTO YyIia uepe3 oOpaTHBIE
TPUTOHOMETPUYECKUE (HYHKIIUH
2 YpaBHEHHUsI U HEpABEHCTBA
OnepupoBarTh MOHIATHSIMHU: TOXKJAECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNbHOE, MPPaLMOHATILHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
- BreimonHsaTe  mpeoOpazoBaHHUS TPUTOHOMETPHYECKHX BBIPAKEHUH W
' peuaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrInmonHATE Ipeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, PAlUOHAJIbHBIX U
HppaLMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
y [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUISl PEIICHHUS MaTeMaTHYECKHX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U pCaHBHOﬁ JKHN3HHU




MOI[GJII/IpOBaTB PCAIBHBIC CUTyallUU Ha SA3BIKC anre6p51, COCTaBJIATHb

2.5 BBIPA)KEHUS, YpaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 33Ja4M, UCCIIE10BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allliapara ainreopbl
3 OyHKIUH U TpaPUKH
OmnepupoBarb TNOHATHUSAMH: (YHKIHSA, CIOCOOBI 3amaHusl (DYHKIHH,
3.1 o0acTh OHpeleNeHuss U MHOXECTBO 3HaueHuil QyHKuuM, rpaduk
(GyHKINHU, B3aUMHO 0OpaTHbIE (DYHKITHH
32 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKLIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 pelIeHUsT ypaBHECHUIH
34 Crpoutp W uyuTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATUYHON
' (GyHKLIMH, CTENEeHHON (PYHKIMU € 1eJIbIM IIOKa3aTeleM
Hcnonb3oBare rpapuku (QyHKUMH [ MCCIEJOBAaHUS NPOLIECCOB U
15 3aBHCUMOCTEH TpPH PEUICHWHU 3a7ad U3 JPYruX Y4eOHBIX NMPEIMETOB U
' peanbHOM  JKM3HHM, BbIpaXaThb (OpMyJaMH  3aBUCUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OmnepupoBaTh MOHATHAMH: [OCIEIOBATEIBHOCTh, apudmMeTHueckas u
' reoMeTpHuecKasi IPOrpeccuu
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBaIOLIasi IeOMeTpHuYecKas
4.2 mporpeccusi, CcymMma O€CKOHEUYHO  yOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuun
4.3 3agaBaTh OCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEH W IPOTPECCUN  JIA
. peleHus peaabHbIX 33a]1a4 IPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HaJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui OINUCaHMS
5.2 peaIbHbIX MPOLECCOB U SIBJICHUWM, MpH pelIeHuH 3a7ad M3 JAPYrux
y4eOHBIX TPEAMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIpeAeJeHHe, Teopema, CJEICTBUE,

JA0Ka3aTCJIbCTBO

11 KIIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
Yucna v BBIYUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaJbHOE, 1LIEJI0€ YHCIIO; HCIOJIb30BATh
MPU3HAKK JEIMMOCTH LEJbIX YMCEJ, Pa3fio’KeHHE 4YKclia Ha IPOCThIe

MHOXUTCIIA OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMH: Jorapu(M  UYWCIA, JIECATHUYHBIE H
HaTypaJibHbIE JIOrapu(Mbl

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHU MJid MPeoOpa3oBaHUs BBIPAKEHUH,
ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHWE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIUX JIOTapu(pMBL;

OIICPHUPOBATDH IMOHATHUAMMU: JIOFapI/I(I)MI/I‘ICCKOC YpaBHCHHUEC U HCPABCHCTBO;

pemaTb OCHOBHBIE THITBI JJOTApU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW IS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemieHHss OPOCTEHIIMX  CUCTEM M COBOKYITHOCTEW

panrOHAJIBHBIX ypaBHeHI/Iﬁ " HECPABCHCTB

MOILCJII/IPOBEITL pCaJIbHBIC CHUTyallUM Ha SA3bIKC anre6pbl, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHUA, HCPABCHCTBA U CUCTCMBI 110 YCJIIOBUIO 3aJ1a4u,
HCCIICAOBATh IMOCTPOCHHBIC MOJCIN C HCIOJIB30BAHHUEM alllapara

anreopsl

3.1

OyHkun u rpaguku

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJbliee U
HauMeHblllee 3HaueHUsI (PYHKIIMK Ha MPOMEXYTKE; HCIOIb30BaTh UX IS

HCCIIeIOBaHUS (PYHKIINH, 3aJaHHOU TpaduKoM

32

OnepupoBaTh NOHATHAMU: Tpa(UKH MOKA3aTENBbHOM, JTOrapUPMUUECKON U

TPUTOHOMETPUYECKUX (PYHKIMH; H300paxaTb MX Ha KOOPAMHATHOMN




IJIOCKOCTH U UCIIOJIB30BATh I PELLICHUS] YPAaBHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKu JTHHEHHBIX

33 YpaBHEHUH W HCMOJIb30BaTh MX I PEUICHUS CHUCTEMbl JIMHEUHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 IPYrUX YYeOHBIX TUCIUILIAH
4 Haugama MaTemMaTH4eCcKOro aHajmn3a
OnepupoBaTh TOHATHSAMHU: HENpepbiBHAsA (YHKIHS, IMPOU3BOHAS
4.1 (GYHKIIMHM; HCIOJB30BaTh TEOMETPUYCCKHI W (PU3UYECKHI CMBICTT
MIPOM3BOHOM ISl pEIICHUS 3a/1a4
42 HaxomuTh  NpOWM3BOJMHBIC  AJIEMEHTAapHBIX  (DYHKIWH, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEJCHHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOM3BOJIHYIO IS HCCIENIOBaHUSA (DPYHKIMHM Ha
4.3 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSThH PE3yIbTaThl UCCIEIOBAHUS K
MOCTPOEHHUIO rpaduKOB
44 Hcnonp30BaTh MPOU3BOIHYIO IS HAXOXKACHHUS HAWIYYILIEro PEelIeHUs B
' MPUKJIAHBIX, B TOM YKCJIE COLIMATIbHO-O)KOHOMHUYECKHUX, 3a7a4ax
45 OnepupoBaTh TOHSTHSIMH: TIEpPBOOOpa3HAsT W HHTErpaj; IOHUMATH
' TrCOMETPUUYCCKUM U (PU3NUECKUI CMBICIT HHTETpaIa
16 Haxomute mepBooOpa3zHble dlIEMEHTapHBIX  (YHKIHMH, BBIYUCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pewmate nmpukiagHeie 3a1aud, B TOM YHCIE COLUATbHO-3KOHOMHUUYECKOTO

U (pU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYMCICHUS
Panyonanenple  yucna. OOBIKHOBEHHbIE M JECSATUYHBIE JpPOOM, IPOLEHTHI,
OeCKOHEUHbIE  TMEepHOAMYECKHEe  ApoOu.  ApudmeTrhyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHUCIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUIsl PEIICHUs MPUKIAJHBIX 3a7ad M3 Pa3JIMYHBIX OTpaciei
3HAHUW U peabHOM KU3HU
JeiictBuTenpHble  yMcnaa.  PanuMoHanmpHBlE M MppalMOHAIbHBIE — YHCIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHas (opma 3amucu JeHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmend (GopMbl 3alMCH ICHCTBUTEIBHBIX YHCET IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypalbHON CTENEHU
s CuHyC, KOCMHYC W TaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30OBaAHUS
55 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelieHne HepaBeHCTBa. Mertop
' MHTEPBAJIOB
24 Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI
57 [Ipumenenne ypaBHEHMI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a7a4

U3 pa3IMuHBIX o0nacTel HAyKHU U peabHOM KU3HU




3 OyHKIUYU U TpapUKU
31 Oyukuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumn. B3aumHo obOparHble
' byHKIUHA
32 Ob6nacte ompenelneHuss U MHOXECTBO 3HaueHUW ¢Qynkuuu. Hynu QyHkumm.
. [IpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
3.3 CrenenHass (yHKIUS C HATypaJlibHBIM W IEJBIM IOKa3atreneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Oi CTEIEHU
Y TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hayana maremaTnueckoro aHanusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENIbHOCTE. MOHOTOHHBIE
' [OCJIEI0BATEIbHOCTH
Apudmernueckass W TEOMETpPHUECKAas TNPOrpeccud. beckoHewyHo yOBIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIIEH TeOMEeTPUYECKOn
' nporpeccud. dopmysna CI0XHBIX TNPOLEHTOB. Mcnoiap30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haja MHoOxecTBaMu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjs OINUCAaHUs pealbHbIX
IPOILIECCOB U SABJICHUH, TP PEILICHUHM 3aJ]ay U3 IPYTUX YUeOHBIX IPEIMETOB
52 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHHsI U HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl
55 [IpeoOpa3oBanue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM

IIOKa3aTcjIeM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrembl JHHEHHBIX ypaBHEHHH. PelleHne MNpUKIAIHBIX 3a7a4 C TMOMOIUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTteMbl M COBOKYIMHOCTH PallMOHATIBHBIX YPABHEHUM U HEPABEHCTB
)3 [IpumeHneHue ypaBHEHU, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKUX 3a]a4
. U 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIIUU U TpapuKh
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTkKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKUIuH. HanOospimee W HauMeHbIIEe 3HAYCHHE
(GYHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u orapudmMuyeckas GyHKIMH, UX CBOUCTBA U T'papUKU
34 Hcnonp3oBanue rpadukoB GyHKIUN 7S peIIeHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIOWA IO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble€ BO3HMKAIOT IPU PEIICHUM 33434 U3 JAPYIHX Y4eOHbIX
IIPEAMETOB U PEaIbHOM )KU3HU
4 Havana maremarnueckoro ananusa
4.1 HenpepsiBabie hyHKIIMN. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonHas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. DOpMyNbl HAXOXACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BENIEHUS U YACTHOTO (PYHKLIUI
[IpumeHeHne NPOU3BOAHONM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HauOOoNIbIIero 1 HaUMEHBLIETo 3HauYeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne NpoU3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYUILEro pelieHns B MPUKIIaIHbIX
4.5 3ajjavax, s ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuii 1 pusnueckuii cmpicia. Beranciaenue nuTerpaia mno

¢dbopmyne Hetotona — JleitOuura




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromaMM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoMma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a1ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U NIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBIX IPEIMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IPOM3BOJILHOTO YHUCJA, OCTATOK IO MOJYNI0, PAalUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATypaJIbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, anropuT™M EBKinaa mpu pemeHuu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENEeHsIMU M Jiorapupmamu, Mmpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX

BBIPDAKECHMI; YMEHHE ONEPHUpPOBATh MNOHATHSAMU: IOCIEI0BATEIBHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUYECKas MpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH TIOHATUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yucia, ¢opMa 3alUCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSIMU: MaTpumia 2x2 u  3X3, omnpeneaureslb  MaTpHLbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICPpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606p3.30BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIApaMCTPOM; IPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKIIHHU, MOHOTOHHOCTb
¢byHKLIUH, 3KCTpeMyM (GYHKLUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢dbyHKLIUY, IepBas U BTOpasi NPOU3BOJIHAS (YHKIUHU, T€OMETPUUECKUN U
¢u3nyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBbI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUIL;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM alllapaTa MaTeMaTHUYeCKOro
aHaM3a; MPUMEHATh TMPOU3BOAHYIO Ui HAXOXKACHUS HAWIYy4dIIero

pelmiCHusdg B HNPUKIIAJAHBIX, B TOM YHCJIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a9ax; HaXOJUTh TUIOMIAIU U 00bEMBI GUTYDP C TTIOMOIIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMoIIbI0 AU PepeHIInaTbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHeWHass (QyHKUOus, KBaapaTHYHAS
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHudYeckne (QyHKIUMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKkuMu, TOKa3aTredbHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKUIUH, BBITOIHATH MPeoOpa3oBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUEHHs TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a1ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUH ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peaNbHBIE CUTYallMH Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJYYEHHBI pe3yabTar

YMeHue onepupoBaTh MOHATUSMU: CpefHee apu(pMETHUECKOe, MEeIuaHa,
HauOoJplllee M  HAWUMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HabOpa; yMEHHME U3BIIEKATb,
MHTEPIPETHPOBaTh HH(GOpPMAIMIO, TNPEACTABIEHHYI0 B TalnMIax, Ha
quarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadpu4eckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAONIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanusd U JIMHEMHOM perpeccuun




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, pAaclpeleieHue BEpOSTHOCTEMH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlyuallHOW BEJIMYUHBI, (QYHKIMHM pACIpENeNeHUss U  IUIOTHOCTH
PaBHOMEpPHOIO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO PACHpEeNCHHIA;
YMEHHE UCIOJNb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeNeNeHUH JUIs
peleHus 3aay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIIEAOBAaHUH; YMEHHE MPHBOJUTH ITPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pEalbHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYEHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATHUAMM: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YIroJl, CKPEIIMBAIOUIUECS IMPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3y4eHHbIE (DAKTHI MU TEOpEeMbl IJIAaHUMETPUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YU
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YMeHue onepupoBaTh MOHITUSIMHM: IUIOMAAL GUTYpPbI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npusMa, HUpaMuaa, (urypa U THOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomaib
MOBEPXHOCTU MNHUPAMUJBI, MPHU3MBI, KOHYyca, IWIMHIApa, 00BEM Kyoa,

nNpAMOYTOJIbHOT'O TTapaJuICICIuIcaa, nupaMuabl, NpPU3MbI, HUIAHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYCa W IMIUHIPA,
napajulelbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cpepsl, LWIMHAPA, KOHYCa; yYMEHHE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yMEHHE IPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH ONpPECIICHUS U3y4aeMbIX (UTYp, BBIABUIaTh TUIOTE3BI
0 CBOICTBaxX W NMpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYpBI, B TOM YHCJIE B MPUPOJE,
HUCKYCCTBE, apXHUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
IpU pElIeHUU 3a7a4; HAaXOJUTh TEOMETPUYECKHE BEITUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWH 3a7a4 W3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEATbHON JKU3HHU; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BEIIMYUHBI (JUIMHA, YTOJ, IUIOIIA/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (QOpPMYJBl M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MTUPaMHIbL, TPU3MBI,
HWINHIpPA, KOHyca, Iapa; YMEHHE HaXOJWTh OTHOLIEHHE OO0bEMOB

NOJ00HBIX puUryp

YMeHue onepupoBaTh NOHATUAMU: MPSIMOYTOJIbHAs CUCTEMAa KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3lOXKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXKIY
BEKTOpPaMHU; YMEHUE UCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ
JUIST  pEHICHUS] TEeOMETPHYECKHX 3aJad M 3a7ad  JAPYruX y4eOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOMANIMN METOA JUIsl pEIIeHHs 3a7adu,
MMOHMMAaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYEHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWUW; yMEHHE pacro3HaBaTh

MMPOABJICHUC 3daKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPbl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe
1o Panmonanbupie  yncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaibHOUW cTeneHu. [lefcTBus ¢ apupMETHICCKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBoMCTBa
' CTETeHH
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTudHple U HATYpaIbHbIEC JTOTapUpMBbI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHUS
24 [TokazarenbHble U IorapupMUIECKUE YpaBHEHHUS
2.5 [lenwie u poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHU
2.11 Matpunua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbL




3 OyHKIUYT U TpapUKU
31 Oyukuus, cnocoObl 3amanus ¢yakmuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OOnacte ompesnenaeHUs W MHOXKECTBO 3HaueHMM QyHkuuu. Hymum ¢ynkuumm.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnbliee M HauMmeHblllee 3HAa4YE€HUE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3zarteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.6 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyia ClI0XKHBIX MPOLIEHTOB
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHne NPOU3BOAHON K HCCICNOBaHMI0 (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokeHne HanOoJbIIero 1 HaMMEHbBIIEro 3HaYeHUs (YHKIHUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena v MOBEpXHOCTH BPALEHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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