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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMAaTUUECKUIN aHaAIU3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopepkarenpbHO-MeTOAUYECKas JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPILACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (QOpPM 3aMuCH JIEUCTBUTENIBHOTO YHCIA, YMEHHE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAMU PEUIECHUSI LEJbIX, PAlMOHAIBHBIX, HPPAIMOHAIIbHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUX 3HaueHUW QyHkuuu. [lanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



COJEpJKaIMX CTENEHU U JorapupMel. braronaps H3ydeHMIO anredpanyeckoro
Marepyaja  IPOUCXONWUT  JAJBHEWIIEEe  Ppa3sBUTHUE  AJTOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PAaBEHCTB U HEPABEHCTB. AJjrebpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJTY4YEHHbIE (PYHKIMH, CTPOUTh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh UCCIEN0BAaTh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTH4YECKUX MOJENIE peaJbHbIX CHUTyaluu,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIEHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeToauYecKas TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUIM, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIed C MOMOIUIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeJoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUaJl Kypca MIUPOKO HCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM mMiaHe Ha M3yd4eHHE Kypca aireOpbl M Hayajl MaTeMaTH4YeCKOIo
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a iBa roga ooydenust — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

PaunonanbHble uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU, IMPOLIEHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIBHBIMU YHCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenne
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOMN KU3HU.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ wnenbiM  nokasareneMm. CrangaptHas ¢opma  3amnucu
neicTBUTENbHOrO  uMcna. Mcnonp3oBaHue —moaxondmedl  (opMbl  3amMcu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC M TAHT'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHNE ypaBHEHHI U HEPABEHCTB K PEUIEHUIO MATEMAaTUYECKUX 3a]a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHaju3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX MNPOLEHTOB. VCronp30BaHWE MPOrpECCUU IS
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOK€eCTBO, olnepalud HajJ MHOXecTBamMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie u niensie yncina. [Ipu3Haku 1eI1MMoCcTy LEIbIX YHCEIL.

Crenensp ¢ paumoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonunueckne  ¢ynkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPapUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HayeHus: (yHKIUHA Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITUU 00YyYaIONIErocs Kak akTHBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, pEIICHUH, paccyXIeHuU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHsS; WHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO W
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBUM JIJISI OKPYKAIOMIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs [HBWIM3AIMN; OBJAJACHHEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAaMMBI YUEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanrvbnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpPMYJIUpOBAaTh U  NPeoOpa30OBbIBaTh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM I BBIIBICHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC HGﬁCTBHﬂ:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI MHPOpMaLUU, JAHHBIX, HEOOXOAUMBIX Uil OTBETa
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(OpMaIMIO, PEACTABIATh €€ B pa3iMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIHpPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (HhopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJII Ipolecca U
pe3yabpTara peleHnss MaTEMAaTHIEeCKOM 3a/1a4u;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMAaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, IPOLEHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKA3aTENEM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC Y TAHI€HC IPOU3BOJIBHOTO YIJIA;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh TOHATUAMU: YETHOCTh W HEUETHOCTh (YHKUWH, HYIH
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd QyHKIMA Ui UCCIEIOBaHMUS TMPOLECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs TE€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHAMM: ONpENENICHNE,  Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKN JIEIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTENIEHb C PAIlMOHAJIBHBIM ITOKa3aTEIIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIIEpUPOBAaTh TMOHATHUSAMH: IOKA3aTEIbHOE YPABHEHHWE U HEPABEHCTBO; pEIIAaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YpPABHEHUH U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh NOHATUSAMM: MNEpPUOAMYECKAsT  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX Ha KOOPAMHATHOW TIIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBath rpaduku (QYHKUMHA JUIS HKCCIENOBAaHUS IMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3MUECKHUIN CMBICI POU3BOIHON JJIsI PEIICHUS
3a1ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIEIOBAHUS K MIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKIAEHUS HAWIY4YLIEro pEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3Hbie 3JIEeMEHTAPHBIX (DYHKIIMH; BBIYUCISATH WHTErpPal
o ¢hopmyne Herorona—JleliOnuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue paznena  [KonnuectBo OCHOBHOE cOJIep>)KaHKE OcHOBHBIE BUJIbI AEATEIBHOCTH
(TempI) Kypca 4acoB oOyyJaronmxcs
MHOKecTBa palliOHAIBHBIX 14 MHo%xecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

U JICHCTBUTEIBHBIX YHCEIL.
ParnonanbHbIe ypaBHEHUS U
HEepaBEeHCTBA

HaJl MHOKeCTBaMHU. J{narpamMmsl Ditnepa—
Benna.

Pannonansabie uncna. OOBIKHOBEHHBIC
U JIECATUYHBIC JPOOH, TPOIICHTHI,
OECKOHEUHBIE IEPUOANYECKUE TPOOH.
Apudmerrueckue omnepanuu

C palMOHAJIbHBIMU YUCIIAMU,
npeoOpa3oBaHUs YUCIOBBIX
BhIpakenuit. [I[pumenenue npodeit u
MPOIIEHTOB JIJIsl PEIICHUS PUKIATHBIX
3a71a4 U3 pa3JInYHbIX OTPACIIEN 3HAHUHN
Y pE€ajbHOM KU3HH.

JIeMICTBUTENBHBIE YHCIIA.
PanmonanbHbie 1 HppallUOHAIIbHbBIE
yucia. ApudmeTrndeckue onepanuu

C ICUCTBUTEILHBIMHU YU CIIAMHU.
[TpuGnmKeHHbIE BHIYUCICHUSI, TPaBUIa
OKpYTJIEHUsI, MPUKUJIKA U OLICHKA
pe3yabTara BbIUYKUCICHU.

MHOKE€CTBEHHBII amnmapar

JUTSL OMCAHUS X0/1a PEIICHUS
MaTEeMaTUYECKHX 3aJ1ay, a TAKXKe
peanbHBIX TPOLIECCOB U SIBJICHUI,

MIpU PELICHUU 33/1a4 U3 APYTHUX
y4€OHBIX MPEIMETOB.

OnepupoBarh NOHATUSIMU:
palMOHAIIBHOE YU CJII0, IEHCTBUTEIBHOE
9HUCJI0, OOBIKHOBEHHAs POOb,
JeCATUYHAs APOOb, MPOIICHTHI.
BoinosHsaTh apudmeTndeckue
ofepaluy ¢ palMOHAIbHBIMU U
JIEUCTBUTEIbHBIMU YUCIIAMU;
MPUOJIMKEHHBIC BRIYUCIICHUS,
UCIIOJIb3YsI TPaBUiIa OKPYTJICHHUS.
Jenars NPUKUAKY ¥ OLIEHKY
pe3ynbpTaTa BEIYMCICHUN.
OnepupoBaTb NOHATUSIMH:
TOXJECTBO, YyPABHEHUE, HEPABEHCTBO;
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ToxnecTBa U TOX/IECTBEHHbBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBAa. MeTo/1 MHTEpBaJIOB.
Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

LIEJIO€ U PAallHOHAIIBHOE YPAaBHEHUE,
HEPaBEHCTBO.

BoInoJHATH Ipeodpa3oBaHus LETbIX
Y PallMOHAJIbHBIX BBIPAKCHUM.
PemiaTb OCHOBHBIE TUIIBI LIEJIBIX
HMppalrOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palioOHaJIbHbIE
YPaBHEHHUS U HEPABEHCTBA

JUISL PELLICHUsI MAaTEMATUYECKUX 3a/1a4
Y 337124 U3 Pa3IMYHbIX 00JacTel HAYKH
Y PEATbHOM KU3HU

®yukiuu u rpaduku. CTeneHb
C TIEJIBIM TTOKa3aTesieM

OyHKIMSA, CIOCOOBI 3a1aHus (QYHKITUH.
B3aumuo obpatubie ¢pynkiuu. ['paduk
(byHKITIH.

OO6nacTh onpenenaeHus 1 MHOXKECTBO
3HaueHui pynkuuu. Hynu pyHkuuu.
[TpomexxyTKH 3HAKOTIOCTOSTHCTBA.
UeTHble 1 HEYETHBIC (DYHKITHH.
CreneHsb ¢ IeabIM ITOKa3aTelIeM.
CranpaptHas popma 3anucu
JNEUCTBUTEIBHOIO YHCIIA.
Hcnonw3oBanue moaxoasiieit Gopmbl
3aMKCH ICUCTBUTEIIbHBIX YUCE

JUTSI pEeIIeHUs] TPAKTUYECKUX 3a/1a4

U TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTb NOHATHAMM:
(byHKIUS, CTTIOCOOBI 3a1aHuUs
GbyHKIIMH, B3aUMHO OOpaTHbBIE
byHKIMH, 006J1ACTh ONpEIeTICHUS
¥ MHO>KE€CTBO 3HaYEHHUH QyHKITNH,
rpaduk QyHKIHMH; YETHOCTh

Y HEYETHOCTh (DYHKIIUH, HYJTH
(bYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

BoinosHATH npeodpa3oBaHus
CTETICHEH C IEeJTBIM TTOKa3aTEJIEeM.
Hcnonb30BaTh CTaHAAPTHYIO
dbopmy 3anucu IeHCTBUTETHLHOTO
qucla.

17



CrenenHas pyHKIHS C HATypaJIbHBIM
U [eJIBbIM ToKa3aTeseM. Ee cBoncTBa n

rpaduk

DopMyJIHPOBATH

U WJLJIIOCTPUPOBATH I'paduuecku
CBOMCTBA CTENEHHON (YHKITUH.
Bbipaxats popmysiamMu 3aBUCUMOCTH
ME¥K]ly BETMYNHAMM.

HUcnoab3oBath HU(ppoBbIE

pecypcehl Il IOCTPOEHHUS

rpa@uKoB PYHKIUU U U3YYCHUS

UX CBOMCTB

ApudmMeTHuecKnii KOpeHb
N—OM CTEIICHH.
WppanuroHanbHble ypaBHEHUS
Y HEPABEHCTBA

18

Apudmerruecknii KOpeHb
HaTypaJIbHOU cTeneHu. JlencTBus

¢ apupMeTUIECKUMHU KOPHAMH N—Oii
CTEINEHHU.

Pemenne uppaumoHaIbHBIX YPABHEHU N
Y HEPABEHCTB.

CaoiicTBa u rpaduk KOpHs N-0ii
CTEIICHU

D®opMyIHPOBATH, 3AIIUCHIBATH

B CUMBOJINYeCKO# popme

Y WJUTIOCTPUPOBATH NPUMeEPaMHu
CBOWCTBA KOPHS N-O CTEIIEHMU.
BoimoansaThs npeobpa3zoBaHus
HppalMOHAIbHBIX BEIPAXKEHUMN.
PemiaTbs OCHOBHBIE THUIIBI
UppalMoHaIbHbIX YPaBHCHUI

Y HEPABEHCTB.

IIpuMeHATH 1J1M1 pelIeHust
Pa3JIMYHBIX 32124 UPPALMOHATIbHBIE
YpaBHEHUS U HEPABEHCTBA.
CtponTh, YUTATH TpaduK KOPHS N-0i
CTCIICHHU.

HUcnoab3oBath HU(PPOBBIE pecypchbl
JUISL IOCTPOCHUSI TpapuKOB PyHKIIMH
Y U3YYECHHS UX CBOMICTB

18



@opMyJIIbl TPUTOHOMETPHH.

22

CI/IHYC, KOCHHYC U TAHI'CHC YHCJIOBOI'O

OHepI/IpOBaTL MOHATUSAMM: CUHYC,

Tpuronomerpuieckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TAHT€HC MTPOU3BOJIBHOTO

YpaBHECHUS Y APKTAaHT€HC YMCIIOBOIO apTyMEHTA. yria.
TpuronoMmerpuueckasi OKpyKHOCTb, HUcnogab3oBaTh 3anuch
ONPENEIICHUE TPUTOHOMETPUYECKHUX MPOU3BOJIBHOTO yTJia yepe3 0OpaTHbIE
(GyHKIUNA YUCIOBOTO apryMEeHTA. TPUTOHOMETPUUECKUE PYHKIIUU.
OCHOBHBIE TPUTOHOMETPUYECKHUE BoIinosHATH npeodpa3oBanus
dbopmynsl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BHIPAKECHUMU.
TPUTOHOMETPUYECKUX BBIPAKCHUM. PemiaTbs OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHCHUH
YpaBHEHUI

[locnenoBarenpHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBarhb NOHATHUAMU:

Y IPOrPECCUH

3a1aHuUs MTOCIEN0BATEBHOCTEN.
MOHOTOHHBIE TIOCJIENOBATEIBHOCTH.
Apudmernueckast U reoMeTpuyecKas
nporpeccuu. beckoneuHo yObIBaromas
reOMETPUYECKAs IIPOTPECCHU.
CyMMa 0ecKOHEUHO yOBIBAIOIIEH
reOMETPUYECKOU IPOTrPECCUH.
dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcrnionp3oBaHue Nporpeccuu

JUISl PELIEHUS PEATIbHBIX 33134
IIPUKJIATHOTO XapakTepa

MOCJIE0BATEIBHOCTD,
apudmMeTHIeCcKasi 1 reoMeTpuuecKas
IpOTrpeccrur; 0ECKOHEUHO YOBIBAOIIIAS
reoMeTpUYecKasi Mporpeccus, Cymma
OeckoHeuHO yOBIBaroIen
r€OMETPUUECKOU MPOrPECCHH.
3agaBaTh I10CJIENOBATEILHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
IIpumeHsaTs (pOpMYyTy CIOKHBIX
MPOLEHTOB /JIA pelleHus 3a1a4

Y3 peaJbHOU MPAKTUKH

(C MCTIONB30BAHUEM KAIBKYJISATOPA).
HUcnoab30BaTh CBOICTBA
MOCJIEA0BATEILHOCTEN U IPOTPECCHUI

19



JJI1 pCHICHUA pCaJIbHBIX 3a/1a4
IMPUKIIaATHOI'O XapaKTCcpa

[ToBTOpenue, 06001IeHNE, 3 OCHOBHBIE MOHATHA Kypca aJire0pbl IIpMeHATH OCHOBHBIE ITOHATHS Kypca
CUCTEMAaTHU3alMsl 3HAaHUM Y Ha4yaJl MaTeMaTUYECKOrO aHaJIn3a anreOphl ¥ Ha4all MAaTEMAaTUYECKOTO
10 xnacca, 00001IeHNE aHaJIn3a JUIsl pelIeHus 3a/1a4
U cUCTeMaTU3als 3HaHUN U3 PEAIBHOM JKNU3HU U IPYTHUX
IIKOJIbHBIX JUCLIHILINH
OBILIEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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11 KJIACC

Hanmenosanue paznena  |KommuecTso OcCHOBHOE coJIep/KaHue OcCHOBHBIE BUJIBI IEATETBHOCTH
(Temel) Kypca 4acoB oOyyJaronmxcs
CrerneHs ¢ pallMOHaJIbHBIM 12 CremneHb ¢ palioHaIbHBIM ®opMyJINPOBaTH, 3AIIUCHIBATH

IOKAa3aTEeJIEM.
[ToxazarenbHast pyHKLHUA.
[loka3aTenbHbIEC YPaBHEHUS
Y HEPABEHCTBA

nokazareneM. CBOMCTBA CTENIEHMU.
[IpeobpazoBaHue BhIpAKECHUH,
coJiepKallluX PalMOHAJIbHBIE CTEIEHU.
[loka3arenbHbIE ypaBHEHUS

Y HEPABEHCTBA.

[loka3zaTenbHast QyHKIIMS, €€ CBOWCTBA
U rpadux

B CUMBOJINYeCKOi popme

Y WIIOCTPUPOBATH IPUMeEPaMu
CBOICTBA CTETICHH.

IIpuMeHsTH CBOMCTBA CTEIICHU

JU1s1 Ipe0Opa30BaHUsI BBIPAKEHUH.
DopMyIHPOBATH

U WIKIOCTPHPOBATH rpapuuecKu
CBOMCTBA MOKa3aTeIbHON (QYHKITUH.
Pematb OCHOBHBIE THUIIbI
MOKa3aTEJIbHbIX YPABHEHUM

Y HEPABEHCTB.

Hcnoan3oBath nndppoBbie pecypcebl
JUTsl TOCTpOeHUsI TpaduKOB (PYHKITHI
Y U3YUYEHHUsI UX CBOWCTB

Jlorapudmuueckast GyHKITUS.
Jlorapudmuueckne ypaBHEHUS
U HEPABEHCTBA

12

Jlorapudm yucna.
JlecsTHUHBIC ¥ HATYPAJTLHBIC
sorapudmel.

[IpeoOpazoBaHme BEIpaKEHUH,
coJiep KaIuX JOTapu(MBbI.
Jlorapudmuueckre ypaBHeHUS
Y HEpaBEHCTBA.

DopMyJIMPOBaTh, 3aNNCHIBATH
B CUMBOJINYeCKOil popme

U WJTIOCTPUPOBATH MPUMePaMHu
CBOICTBa JIorapudmMa.
BoInoHATH TpeoOpa3oBaHus
BBIPXCHHI, COJIePIKAITIX
JorapuMsl.
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Jlorapudmuueckas pyHkIus, ee
CBOWCTBA U TpaduK

Dopmy.IMpPOBaTH

U WUJIIOCTPUPOBATH rpaduuecku
CBOICTBa JIorapu(pMUUIECKON PyHKIINN.
PemiaTb OCHOBHBIE TUIIBI
J0rapu(pMUUECKUX YPaBHEHUM

Y HEPABEHCTB.

HUcnoab3oBath HM(ppoBbIE pecypChl
JUTSl IOCTPOEHHUSI TpaMKOB PYHKIUI
Y U3YYECHUS UX CBOMCTB.
3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS
MaTeMaTHKU

Tpuronomerpuueckue
(GYHKUIHU U UX TPAPUKH.
TpuroHomeTpudeckue
HEPaBEHCTBA

Tpuronomerpuyeckue QyHKINHU, UX
CBOMCTBA U TpaduKu.

[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OmnepupoBarhb

NMOHSITHEM TlepuoanyecKas (pyHKIHs.
Crpourb, aHAJIM3HPOBATD,
CPaBHMBATH IpauKu
TPUTOHOMETPUUYECKUX (PYHKIIHI.
DopmMyJIMpPOBATH

Y WJIIOCTPUPOBATH IPaPUUYECKHU
CBOMCTBA TPUTOHOMETPUUYECKHUX
(byHKITHA.

Pemates npocrenme
TPUTOHOMETPUUYECKUE

HEPABEHCTBA.

HUcnoab3oBath rpaguku

JUISL pELIEHUS] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoas3oBath nndpposbie pecypcebl
JUIS TIOCTPOCHUS TpauKoB PyHKIUN
Y U3YUYEHHsI UX CBOWCTB

[IpousBonnas. [Ipumenenune
IIPOU3BOJHOU

24

Henpepoiabie pyHkimu. Meroa

HHTCPBAJIOB IJI1 PCIICHHA HCPABCHCTB.

[IpousBoaHas GpyHKUHUU.
['eomerpuyeckuii u GpU3NUECKUI
CMBICJI ITPOU3BOIHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMA.
[IprMeHeHne MPON3BOAHON

K MCCJICIOBAaHUIO (PYyHKIIHIA

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxnenune HanOOoJIbIIIETO

Y HaMMEHBIIIET0 3HaYeHUs! (QYHKIUU
Ha OTpE3Ke.

IIprumeHenune mponu3BOHOM

JUTSL HAXOXKIEHUS! HAUITYYIEero
pElIeHus B IPUKIIAIHBIX 3a7a4ax,
JUTS1 OIPEJETIEHUS] CKOPOCTH MPOLECCa,
3aJlaHHOTO (HhOPMYJION MK TpauKomM

OnepupoBaTh NOHATHAMM:
HEeNpepbIBHAS QYHKIIMS; TPOU3BOJHAS
(byHKITIH.

Hcnonb30BaTh reOMETPUYECKUI

U (PU3MUECKUN CMBICI MPOU3BOIHOMN
JUISL peLIeHus 3a/1ay.

Haxoauth mnpou3BOJIHBIC
AJIEMEHTapHbIX (DYHKLHUH,
BBIYHMCJISATDH IPOU3BOJHBIC

CYMMBI, IPOU3BEICHHUS, YACTHOTO
byHKITHA.

Hcnoan3oBaTh NPOU3BOAHYIO

IUIS UCCIeI0BaHUS (PYHKITUU

Ha MOHOTOHHOCTbB U 3KCTPEMYMBI,
NPUMEHSATH Pe3yJibTAThI
HCCJIEI0OBAHMS K IOCTPOCHHUIO
rpaduKoB.

IIpuMeHsATh IPOU3BOIHYIO

JUTSL HAXOXKACHUS HaWTy4lIero
pelieHus B MPUKJIAAHbIX, B TOM YUCJIE
COLMAJIbHO-DKOHOMUYECKUX, 3a1a4aXx.
3HAKOMUTBCS € UCTOPHUEH pa3BUTHUSA
MaTEMaTUYECKOI0 aHaIn3a
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WHTerpan u ero npruMeHEeHUs

[TepBooOpaznas. Tabnuma
MepBOOOPa3HBIX.

WHTerpan, reoMeTpuyYECKUii

Y (PU3UYECKHUI CMBICT HHTErpaJa.
Brruncnenue unterpaina o gopmyie
Hrrorona—Jleitbnnia

OnepupoBatb NOHSATUAMM:
nepBooOpa3Has, UHTEerpall.

Haxoauts nepBooOpa3Hbie
AJIeMEHTAPHBIX (QYHKIHI; BIYUCIISITH
MHTErpai mo gpopmyJie
Hprorona—JleiiOuua.

3HAKOMHTBHCS C UCTOPHEH Pa3BUTHUS
MaTeMaTUYECKOTO aHaJIn3a

CucrteMbl ypaBHEHHUI

12

CucTeMbl IMHEWHBIX YPABHEHHI.
Peienue npukiiagHbIx 3a1a4y

C IIOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHAIIbHBIX, UPPALHOHAIIBHBIX,
MOKa3aTeNIbHbIX, JIOTapu(PMUUECKUX
YPaBHEHUM U HEPABEHCTB.
Hcnonb3zoBanue rpapukoB GyHKIUN
JUISl PELICHUs] YPDABHEHUN U CUCTEM.
IIprumeHeHune ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKMX 3a4a4 U 3a1a4

U3 Pa3IMYHBIX 00sacTell HayKu

Y PEAIbHOM KU3HU

OnepupoBatb NOHATHAMHU: CUCTEMA
JIMHEWHBIX YPABHEHUN U €€ PELICHUE.
Hcnoab30BaTh CUCTEMY JIMHEMHBIX
YPaBHEHUM JJISI pEIICHUS
IPAKTUYECKUX 3a/1a4.

Haxoaurtsb pemieHus MpoCTEUINX
CHUCTEM U COBOKYITHOCTEH
palMOHAJIBbHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoan3oBath rpaduku QyHKIUN
IUISL PELLICHUS] YPABHEHHUM.
MopeaupoBaTh pealibHbIC CUTyalluU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPAKECHUS, YPABHECHUS, HEPABEHCTBA
Y CHCTEMBI 10 YCIOBHIO 3a7a4H,
HCCJIe10BAaTh IOCTPOCHHbIE
MO/IeJIM C UCIIOJIb30BaHUEM arlapara
anreOpbl
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HaTypaJII)Hble M I CJIBIC YKUCJla

HarypansHeie 1 niensie ynucna
B 33/1a4aX U3 PEATbHOM )KU3HMU.
[Ipu3HaKyu 1EIMMOCTH LEIBIX YUCET

OnepupoBaTh NOHATHUSAMMN:
HaTypaJbHOE YHCJIO, IIEJI0€ YUCIIO.
Hcnoab3oBaTh NpU3HAKY JICIIUMOCTH
LEJIbIX YKCel, Pa3JIoKEHUE Yucia

Ha MPOCTHIC MHOKUTEIH JJIsl PELICHUS
3aja4

[ToBTOpEHME,
00001IEHHE,
cHUCTEeMaTH3alns 3HaHU!

18

OCHOBHBIC ITOHATHS Kypca alreopbl
M HavaJl MaTEMATUIECKOT0 aHAJIN3a,
0000IIIEHNE ¥ CUCTEMATU3AIAA 3HAHUI

PemaTe nmpukjIagHbie 3a1a4u

U3 pa3InYHbIX 00JacTel HayKH

Y PEANIbHOM JKU3HHU C ITIOMOILBIO
OCHOBHBIX TOHATUNA Kypca ajareOpsl
Y Ha4yaJl MaTeMaTHYECKOro aHaIu3a.
Bei0uparh onTUManbHbIE CHOCOOBI
BBIYMCIICHUM.

Hcnoab3oBaTh AJ1s1 pelieHust 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA (YHKLIMIA

U rpaduKoB

OBILIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
MHokecTBa palMOHAIIbHBIX U
JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
o .
yHKLiH 1 rpaguicu. Creneb ¢ uetsin 6 https://m.edsoo.ru/ESM1F56M3
II0Ka3areieM
A i n—oit .
pupMeTICCHi Kopettb N-0lf cTencHn 18 1 https://m.edsoo.ru/W2CV80370
WppanmnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMytbl
TpUroHOMETpHH. T pUroHOMeTpuUYecKre 22 1 https://m.edsoo.ru/WN9ES6GMP
YpaBHEHUs
[TocnenoBaTenbHOCTH M IPOIPECCUH ) https://m.eds00.ru/01INY8KYRU
I1
OBTOP eHue, 0600LLeHIe, CHCTeMATH3ALA 3 1 https://m.edsoo.ru/SEBERIVK5S
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOT'PAMME
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https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM deKkTpoHHbIE (LM (POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
CreneHs ¢ paluoOHaIbLHBIM MTOKA3aTENIEeM.
1 [TokazarenpHas pynkmus. [TokazarenpHbIe 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AV8
HEpaBEHCTBA
Tpuronomerpuveckrue GyHKINU U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 [TIpousBoanas. [IpumeHneHre Npou3BOIHON 24 1 https://m.edsoo0.ru/DK9VLOTN4
5 WHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucrembl ypaBHEHUH 12 1 https://m.edso0.ru/GT0833N3F
7 HarypanbHble U Liesble Yucna 6 https://m.edso0.ru/RSRO5SJFR
8 Hosropenne, 0606meHIfe’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
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https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

MHO03k€ecTBO, Onepauy Hal
MHOeCTBaMu. JlmarpaMmMebl
Ditnepa—Benna

https://m.edsoo.ru/HUOLULGL9

PanuonansHBIC YKCA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
JpOOH, TIPOLIEHTHI, OECKOHECYHBIC
MIEPUOIUYECKHIE IPOOH

Apudmernueckre onepanum ¢
palMOHATIBLHBIMU YHCIIAMH,
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHU

[Tpumenenue apobeit u
IIPOLIEHTOB VISl pEIICHHUS
MPUKIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacied 3HaHUW U
peaTbHOM KU3HHU

[Tpumenenue apodeii u
IIPOLIEHTOB ISl pELIECHHUS
MPUKIAIHBIX 3a7a4 U3
pa3IMYHBIX OTpacied 3HaHUW U
pEATbHOM KU3HHU

JleficTBUTENIbHBIEC YHCIIA.

https://m.edsoo.ru/37WAS8YES4

https://m.edsoo.ru/8JYFUB5M4

https://m.edsoo.ru/PFOU2V68I

https://m.edsoo.ru/MHOTOXN3E

https://m.edsoo.ru/P3JPHC8MO
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https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

PanmonanbHbIe U
HMppanyoHaJbHbIC YHCTIa

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

[TpuGmxEHHBIC BEIYMCIICHUS],
MpaBWIa OKPYTJIECHUS, MPUKUJIKA
Y OLICHKA pe3ysbTara
BBIYHCIICHUH

ToxkaecTBa U TOKIECTBEHHbBIE
npeoOpazoBaHus

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JFSKM11EJ

https://m.edsoo.ru/\VA4VH6PJD

10

11

12

VYpaBHEHHE, KOPEHb YPaBHEHUS

Hepasenctso, pemienue
HEPaBEHCTBA

Merto1 UHTEPBAIOB

https://m.edsoo.ru/KFDEBHI7I

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3D0

13

14

15

16

Pemenue nensix u qpo6HO-
PaIMOHATILHBIX YPaBHEHUH H
HEPABCHCTB

KonTponbHas pabota mo Teme
"MHOkeCTBa pallMOHAJIBHBIX U
JEHCTBUTENILHBIX YUCE]L.
PanmonansHbie ypaBHEHUS U
HEpaBEeHCTB"

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
byHKIIUA

I'padux pynkunu. O6nactb
OTIpeieNIeHUs] 1 MHOKECTBO
3HayeHut pynkuuu. Hynu

https://m.edsoo.ru/ISCWMJUIR

https://m.edsoo.ru/T95VYRBXM

https://m.edso0.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VVC
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https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC

¢ynkuuu. [IpoMexyTku
3HAKOITOCTOSIHCTBA

17

18

Yérubie 1 HEYETHBIE (QYHKIIUN

CrenieHs ¢ 1IeJIBIM ITOKa3aTeIIeM.

CrangaprtHas ¢popMma 3arucu
JEHCTBUTENILHOTO Yncia

https://m.edsoo.ru/TCHOJ9UPK

https://m.eds00.ru/7TS62DZBQ

19

Hcnonp3oBanne noaxoadiien

(dbopMbI 3anucH JeHCTBUTETBHBIX

YUCCII IJIA PCHICHUA
MMPAaKTUYCCKUX 3aJla4 U
NpCACTaBJICHHA JaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast GyHKIUSA C
HATypaJbHbIM U LEJIBIM
nokazarenieM. E€ cBolicTBa u

rpaduk

https://m.edsoo.ru/13LJ50GEE

21

ApudpmeTnueckuii KopeHb
HaTypaJlbHOM CTETICHU

https://m.edsoo.ru/7CVYEVAV7

22

23

ApudmeTnieckuii KopeHb
HaTypaJlbHOM CTETIEHU
CaoiicTBa apuMETUUECKOTO
KOPHSI HAaTypaJIbHOM CTENEHU

https://m.edsoo.ru/KQBCYHL5Y

https://m.edsoo.ru/169L4JVYQ

24

CaoiicTBa apu(pMEeTUUECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU

https://m.edsoo.ru/77PFLCQOS8N

25

26

CaotlicTBa apupMEeTUUECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU

HeiicTBus ¢ apudMeTnuecKuMu

KOpHsSIMU N—oii cTeneHu

https://m.edso0.ru/G5SWZ3RWF

https://m.edsoo.ru/KBGV9J41B

27

HeticTBus ¢ apuMeTHIECKUMU

https://m.edsoo.ru/YG9QJLHAI

30


https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI

KOPHSIMU N—OM CTENIEHU

HeticTBus ¢ apuMeTHICCKUMU

28 . https://m.edsoo.ru/3AMIGAHQSM

KOpHSIMI/I N—O0U CTEIIEHU
el e

29 Hlefictaus ¢ aljmbM THHECKIMH https://m.edsoo.ru/3MOROG1D3

KOPHSIMH N—OM CTCIICHH
eiic ca €THYECK

30 JleficTsus ¢ apumeTHICCKHMH https://m.eds00.ru/NRYVSE6Z8
KOpH?IMI/I N—O0U CTEIIECHU
P

31 cHieHne ?ppauHOHaanHX https://m.edso0.ru/NXMGYF8I5
YPaBHECHUU U HEPABEHCTB
P

32 cHierme ElppauHOHaﬂbHHX https://m.edsoo.ru/OWXJFVOGJ
YpaBHEHHIA U HEPABCHCTB
Pemenue aloHalI

33 HICHHE HPPatHOHATLHAIX https://m.eds00.ru/T66K2RMY5
YPaBHECHUUN U HEPABEHCTB
P

34 cHieHie ?ppauHOHaHBHHX https://m.edsoo.ru/OAIN4WIJO
YPaBHEHUYN U HEPABEHCTB
P

35 CHIenne I:IppauHOHaHBHHX https://m.edsoo.ru/HWHUD2NNC
ypaBHEHU U HEPABEHCTB
CoiicTBa a OpHsI N-0ii

36 BOHCTBA 1 rpadui KopHs N-Oi https://m.edsoo.ru/1E25E18SD
CTCIICHU
CaolicTBa U rpauK KOpHs N-0¥

37 pad p " https://m.edsoo.ru/QNZB9V7GS
CTEIEHU
KonTpomnpHas pabota mo Teme
"ApudMeETHUECKHI KO N—oi

38 pd peHE fi—ou https://m.edso0.ru/Q1KQCUC4D
crenenn. ppannoHanbHbIe
YPaBHEHHU U HEpPAaBEHCTBA"
CuHyc, KOCHHYC ¥ TAHT€HC

39 y Y e https://m.edsoo.ru/CPX3082P7
YHCIIOBOTO apryMeHTa

40 CuHyc, KOCHHYC ¥ TaHTE€HC https://m.edsoo.ru/KEQV00CZZ
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https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ

YHUCJIOBOT'O apryMeHTa

41

42

43

ApKCUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHTa

ApKcUHYC, apKKOCHUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPYKHOCTb, OIIpe/IeJICHIE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/F9AWH45BG

https://m.edsoo.ru/N4889EZ8R

https://m.edso0.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPYKHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHUCJIOBOT'O apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbl

https://m.edsoo.ru/I8F5RJJ3N

46

47

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIbI
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybI

https://m.edsoo.ru/SC5U397F9

https://m.eds00.ru/918HYTGCO

48

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibt

https://m.edso0.ru/C9TMKQF48

49

50

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKEHUI

[IpeobpazoBanue
TPUTOHOMETPUYECKUX

https://m.edsoo.ru/91IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F
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https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F

BBIPAKCHUI

o1

52

53

IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUM

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

https://m.edsoo.ru/BOK9K8FGV

https://m.edsoo.ru/VM9110N5V

https://m.edsoo.ru/GNKNPMR1U

54

Pemienne TpuroHOMeTprU4YECKNUX
ypaBHEHUI

https://m.edsoo.ru/56 K85EHZU

55

56

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUI

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

https://m.edso0.ru/6 XXPVVJIXA

https://m.edsoo.ru/LEPISYY4W

57

58

59

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Pemenue TpuronomeTpuyeCcKux
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

https://m.edsoo0.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

60

O0001enne Mo TeMaM
"OCHOBHEIE

TPUTOHOMETPUYECKHE (DOPMYJIBI.

Tpuronomerpuueckue
ypaBHeHHUA"

https://m.edsoo.ru/796P4UYBR

61

KoHnTtponbHas pabota 1mo Teme

https://m.edsoo0.ru/RCOOETONA
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https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA

"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
YpaBHEHUSI»

62

63

64

65

66

Wrorosas KoHTpoJbHAS paboTa

O00011eH1Ee, cCUCTEMAaTH3 AL
3HAHWH 3a Kypc aJreOpbl U Havall
MaTemarudeckoro aHammsa 10
Kjacca

Apudmernyeckas u
reoMeTpUYecKasi IPOTPECCHH.
Hcnonp30Banue Mporpeccuu st
pelIeHus peabHbIX 3a/1a4
NPUKIIQJIHOTO XapaKTepa
beckoHeuHO yObIBaromast
reoMeTpHYEecKasi POrpeccHsl.
CymMa 6eckOHEeUHO yObIBaroIei
reoMeTPHUECKON porpeccun

CDOpMYJ'Ia CJIOKHBIX ITPOILICHTOB

https://m.edsoo.ru/OINT7D2Q5

https://m.edsoo0.ru/BO3X694VF

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/F5SN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67

68

dopmyiia CIOKHBIX TPOLIEHTOB

O0001Ien1Ee, CUCTEMAaTA3AIUSA
3HAHMI 32 Kypc aareOpbl U Haval
MaTemMaruyeckoro anamusa 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.edso0.ru/2193BZQ4A
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https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

CreneHs ¢ palMoHall

1 TCHCHb € PAMOHAILHbIM 1 https://m.edsoo.ru/3SOCUH3WO0
IIOKa3aTejIeEM

2 CBOMCTBa CTENEHU 1 https://m.eds00.ru/S5J1R9GOM
[IpeobpazoBanue BhIpaxXeHUH,

3 COJIepIKaINX PAIIMOHATBHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTEIIEHU
[IpeobpazoBanue BhIpaxXeHUH,

4 COJIEpXKAIINX PalMOHATbHBIC 1 https://m.eds00.ru/I0P1F2ZAS
CTCIICHU
[TpeoOpazoBanue BbIpaKEHHH,

5 COZEPKAIIMX PaLlMOHAIbHBIE 1 https://m.edsoo.ru/D9Y G96W X7
CTCIICHU
IT

6 ORASATCIILHRIC yPABHCHHA 1 1 hitps://m.eds00.ru/Y X6Y 735P2
HEPaBEHCTBA
IToka3zare € ypaBHE

7 KA3ATCILHDIC YPaBHeHHA 1 1 https://m.edsoo.ru/TSL5ZRHAJ
HEPaBCHCTBA
IToka3zarenb

8 HbIC YPapHeHHA 1 1 https://m.eds00.ru/M3KPYXT09
HEPaBEHCTBA
TToka3zarenbHBIE YPABHEHUS U

9 yp 1 https://m.edsoo.ru/USNVGQOXIL
HEPaBEHCTBA
IToka3aTennHBIE ypaBHE

10 YpaBHerHs 1 1 https://m.edso0.ru/43EARX0D3
HEPaBCHCTBA

11 [TokazarenpHas GyHKIHS, €€ 1 https://m.edso0.ru/TEO869HTH
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https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/TEO869HTH

CBOWCTBA U TpaduK

KonrtpomnbHas padora 1mo reme
"CteneHs ¢ pallMOHATBLHBIM

12 nokazareisieMm. [lokasarenpHas https://m.edsoo.ru/SBWZVFW9F
¢ynkuus. [TokazarenbHbie
ypaBHEHUS U HEpaBEHCTBA"

13 Jlorapudm uucna https://m.eds00.ru/S2PYSSME7

14~ /eCATHUHBIC H HATYpATbHbIC https://m.eds00.ru/AJ51DTX9E
JorapuMbl
IIpeod i

15 PEODPASOBANIIC BLIDAICCHIHL, https://m.edsoo.ru/IAWFA1Q5Q
COJepKAIINX JTIOTapH(PMbI
[Tpeo6 i

16 PeODPAsOBAHHC BHPRKCHIH, https://m.eds00.ru/GBGH44TGC
COJIepKAIIUX JIOTapr(MbI
IIpeoOpa3oBanue AXKCHHI,

17 PEODPASOBARHE BLIPAKCHIH https://m.edso0.ru/M8Q8RFDMS
CoJIepKaIUX JToTapuQMbl
IIpeo6 i

18 PEOOPAsOBAINE BLIPANCHIH, https://m.edsoo.ru/6CDNOWZBQ
CoJIepXKanIux Jorapudmbl
J

19 OrapHpMIHCCKHE ypaBHEHHs i https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
JI

20 OrapHQMICCKHE ypaBHEHis 1 https://m.edsoo.ru/l2UAGJZC5B
HEpaBEHCTBA
JI

21 OrapHPMHCCKAC YPaBHCHIS 1 https://m.edsoo.ru/VQR1JP1IKW
HEpPaBEHCTBA
JI

22 OrapH(MICCKHE yPaBHHHs https://m.edso0.ru/0YNMCKIRD
HEpaBEHCTBA
Jlorapudmuueckas pyHkuus, e€

23 . https://m.edsoo.ru/JOOHWINGL
CBO¥iCTBa U rpaduK

24 Jlorapudmudaeckas hpyHKIm, €€ https://m.edsoo.ru/N7K1UXI1ZQ
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https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/JOOHWINGL
https://m.edsoo.ru/N7K1UXIZQ

CBOWCTBA U TpaduK

Tpuronomerpuueckue GyHKIHNH,

25 . https://m.edso0.ru/LQZVIYRDG
UX CBOWCTBA U rpaduku
T

26 PHUTOHOMETPHIECKHE (YHKIIMIH, https://m.eds00.ru/UUWKBSL6F
UX CBOMCTBa U rpaduku
Tpuro

27 PHUTOHOMETPHHECKHE (yHKLLIH, https://m.eds00.ru/95VBSABI0
UX CBOWCTBA U rpaduku
T

28 pHrOIiOMeTqueCKHe ymxum, https://m.edsoo.ru/SP4IPSHOM
UX CBOWCTBA U rpaduku
IT

29 PUMEPH! TPHTOHOMETpHACCRMX https://m.edso0.ru/SLSQ4AYYN
HEpaBEHCTB
[Ipnme OHOME ec

30 PHMEPEI TPHTOHOMETPHACCIX https://m.edso00.ru/1J19ZJZRQ
HEPaBEHCTB
IT

31 PHMEPBI TPHTOHOMETPHACCINR https://m.edso00.ru/QY8YSBTCF
HEPaBEHCTB
IT

32 PUMEPH! TPHTOHOMETpHACCIMX https://m.edsoo.ru/LL8LZ0CDP
HEPaBEHCTB
KonTponbHas pabora no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckre ypaBHEeHUs U

33 HEpaBEHCTBA. T pPUTOHOMETPUUECKHE https://m.eds00.ru/X8GZYM5HR
GYHKIINHT U UX
rpa¢uku. TpuroHomerpudeckue
HepaBeHcTBa"

34 HenpepwiBabIe DyHKITNN https://m.edsoo.ru/7ULWADQ6B
M

35 CTOA HITTEPRATIOn AT PEfEHi https://m.eds00.ru/RMLALS6CD
HEPaBEHCTB

36 MeTtoa HHTEpBAIOB JJIsl pEIICHUS https://m.edsoo.ru/UV2R8QHUH
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https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/QY8YSBTCF
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/7ULWAD06B
https://m.edsoo.ru/RML4LS6CD
https://m.edsoo.ru/UV2R8QHUH

HEPABEHCTB

37 [TponsBogHas GyHKIHH https://m.edsoo.ru/WW1RR5VG8

38 [IpousBonHas GpyHKIIUU https://m.edso0.ru/TXVIGQIO?2
T'eome €CKUH 3 5

39 MCTpHACCIH 1 ib HaIHecit https://m.edsoo.ru/JZHKV18M1
CMBICJT ITPOU3BOTHOM
I'eome €CKUH €CKUH

40 OMETpIHECIH B il) recit https://m.edso00.ru/3CPCCY4M6
CMBICJT TPOU3BOTHOM
IIponsBoHBIE AIEMEHTA

41 POTSBOHKIE SICMEHTAPHbIX https://m.edso0.ru/JW5SAIQU3
byHKIII
[TIpownsBo

42 p vﬂHHe HICMEHTApHDIX https://m.edso00.ru/4G1I0YGVZ
byHKIII
I1

43 DOTISHOIHAS CYMMBL, . https://m.edsoo.ru/E952RO0JH
MPOU3BEICHUS, YaCTHOTO (PYHKUIUN
ITponsBogHas ¢ ,

44 POHSBOAHAT CYMMBI . https://m.edsoo.ru/VV7IMX6YMG
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
[TponzBoaHas ,

45 P A CYMMET . https://m.edsoo.ru/4BJ5FF9Z4
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
IIpuMeHeHne MpoU3BOIHON K

46 UCCIeIoBaHMIO (PYHKIMH Ha https://m.edso0.ru/SW35GSVPK
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K

47 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/8WL91USNG
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K

48 WCCJICIOBAHMIO (DYHKITHH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTB ¥ IKCTPEMYMBI
ITpum I

49 PHINICHEHHE TPOHIBOMHOM K https://m.eds00.ru/SDOD4AI44

HCCIIeI0BaHNIO (DYHKIIMI Ha
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https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/SW35GSVPK
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/NE66XE267
https://m.edsoo.ru/SD0D4AJ44

MOHOTOHHOCTB U S3KCTPEMYMBEIL

50

51

52

Haxoxnaenre HanOoJIbIIero u
HAUMEHBIIIETO 3HAUCHUS ()YHKITUH
Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS () YHKIIUN
Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I
Ha OTPE3KE

https://m.edsoo.ru/7272CUKCS

https://m.edsoo.ru/N1RZQXS50

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAYCHUS ()yHKITUH
Ha OTpEe3Ke

https://m.edso0.ru/AKTKOA3GX

54

55

56

57

Haxoxnenne HanOopIIero u
HAaWMEHBIIIETO 3HAYCHUS YHKIIUN
Ha OTpe3Ke

HaxoxaeHre HanOOIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpEe3Ke

IIprMeHeHre nporu3BOIHOMN ISt

HAaXOXKIACHUA HAWJIYYIICTO PCHICHUA

B IIPUKJIA/IHBIX 3a/1a4ax, s
OIpeIeNIEHUsI CKOPOCTH IIpolLiecca,
3aJlaHHOTO (POPMYIION MK
rpaduxom

KonTtponbHas pabora o Teme
"ITponsBoaHas. [Ipumenenue
MPOU3BOJHOMN"

https://m.edsoo.ru/FOQUM5MOW

https://m.edsoo.ru/B1UM1880F

https://m.edsoo.ru/76RUOWSL4

https://m.edso0.ru/11TOP2Z\W6
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https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68
https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/I1T0P2ZW6

[lepBooOpa3nas. Tabnuna

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPa3HBIX
I1 .T

59 epeoobpasas. Tabmina https://m.edsoo.ru/EKWEW6ZVN
epBOOOPA3HBIX
" .

60 frrerpai, rveOMeTqueCKHH " https://m.edsoo.ru/GXN2ALIAF
(bU3HYECKU CMBICIT HHTETpajia
u .

61 frerpat, EeOMeTqueCKHH " https://m.eds00.ru/AD9F617XS
(GU3UYECKU CMBICII HHTETpajia
u .

62 frerpat, EeOMeTqueCKHH 1 https://m.eds00.ru/R41DMTCOB
(GU3HYECKUI CMBICT HHTETpaia
B

63 PIAMCIICHHC HHTerpasa EIO https://m.edsoo.ru/\WVOFLPOB9R
dopmyne Herorona—Jleli6Huma
B

64 PIHCIICHIE HETTErpaa 1o https://m.eds00.ru/8W8SCCYVO
dbopmyne Hetorona—JleliOnuria
B

65 PIAMCIICHHE HHTerpata EIO https://m.edsoo.ru/YZN8QLCS5
dbopmyne Hetorona—JleiiOHuia
B

66 PIAMCIICHHC HHTerpaa 1o https://m.eds00.ru/PEINSCBKG
dbopmyne Herorona—JleliOHmIa

67 CucreMbl TUHEHHBIX YpaBHEHUM https://m.edso0.ru/2BXZCOHMO

68 CucreMbl TUHENHBIX YPaBHEHHUN https://m.edsoo.ru/NVMRPNPCKE
Pemenue npuknaaHeix 3aaa4 ¢

69 IMOMOIIILIO CUCTEMEBI TUHEHHBIX https://m.edsoo.ru/5L BV5SWHAH
YpaBHEHUNU
Pemenue npuknaaHeix 3aaa4 ¢

70 IMOMOIIBIO CHCTEMBI TUHESHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUU

71 (CHCTEMBI H COBOKYNHOCTH UETEIX, https://m.edso0.ru/HKFHNLZWS5

paluoOHaJIbHBIX, UPppPALlMOHAIBHBIX,
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https://m.edsoo.ru/IMD2K2IJP
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/VMRPNPCKE
https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5

NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

74

75

76

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTebHBIX, JOrapu(HMHIECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 pelieHus] ypaBHEHHM
U CUCTEM

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 peleHus] ypaBHEHHH
U CUCTEM

https://m.edsoo.ru/W9IM6V504U

https://m.edsoo.ru/GSDPSMHWW

https://m.edsoo.ru/6JNYNDX7V

https://m.edsoo.ru/YFM784B20

77

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 001acTe HAyKU U
peanbHON KU3HU

https://m.edso0.ru/SRGQ8C80M

78

KonTponbhas pabota no teme
"MHTerpa u ero npuMeHeHusl.
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/ULRCWS8K3K

41


https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/ULRCW8K3K

Harypasbnble u 1iesble yucna B

79 . https://m.edsoo.ru/FXI8L411G
3a/1ayax U3 peaibHON KU3HU

80 HatypanbHeie 1 ueﬂiﬂe et B https://m.edsoo.ru/V8YAT62FH
3a/1a4ax U3 pealibHOM KU3HH

81 Hatypanbiisie Heﬂfle nena s https://m.edsoo.ru/VU1EQO3ZE
3a/1ayax U3 peaibHON KU3HU

82 [Ipu3Haku neMMMOCTH LETBIX YUCE https://m.eds00.ru/9D05UTK50

83 [Ipr3HaKu AETMMOCTH LEbIX YUCEI https://m.edsoo.ru/TMXKTQFQM

84 [Ipu3Haky 1€IMMOCTH LIEJIBIX YUCEN https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpEeHHE, 0000IICHNE,

85 CHUCTEMaTH3alUsl 3HAHHH. https://m.edsoo.ru/VC4TMOM20
YpaBHeHus
[ToBTOpEeHHE, 0000IICHNE,

86 CUCTEMATHU3aIUA 3HAHUMN. https://m.edsoo.ru/Y5BSWMEC3
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

87 CHCTEMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHUs
[ToBTOpenue, o6odIIEHKE,

88 CHUCTEMaTH3aIUsl 3HAHHH. https://m.eds00.ru/L88XDG22C
YpaBHeHUs
[ToBTOpenme, 0600IIEHNE,

89 CHUCTEMaTU3alUsl 3HAHHH. https://m.eds00.ru/1ZYOYJIL7E
YpaBHeHus
[ToBTOpenue, 060061IeHNE,

90 CUCTEMATHU3aIUA 3HAHUM. https://m.edsoo.ru/A20UYR3BH
YpaBHeHuUs

91 [ToBTOpenue, 060061ICHNE, https://m.edsoo.ru/QWF7KCSIU
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https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/Y5BSWMEC3
https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/1ZYOYJL7E
https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/QWF7KCSIU

CUCTEeMAaTH3aIs 3HaHUM.
HepaBencrtpa

92

93

94

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
HepasencrBa

[ToBTOpEHME, 0000IICHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
HepasencrBa
[ToBTOpEeHHE, 0000IICHNE,

cucTeMaTu3alus 3HaHUM.
Hepagencrtra

https://m.edsoo.ru/LD1ZHGSWE

https://m.edsoo.ru/OC78SW60K

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenue, 06001ICHNE,
cucremaTtu3anus 3HaHuil. Cuctembl
YpaBHEHUN

https://m.edso0.ru/D6Z5D67XQ

96

[ToBTOpenue, o6odIIEHKE,
CUCTCMaTHU3alnuAa 3HaHI/II>'I. CI/ICTGMI)I
ypaBHEHUU

https://m.edso00.ru/S6P90OSBDO

97

98

[ToBTOpenue, 06001IIEHNE,
cucremaTusanus 3Hanuil. OyHkuumu
[ToBTOpenue, 06001IIEHNE,
cucremaTusanus 3HaHuil. OyHkuuu

https://m.edsoo.ru/678RGWN7D

https://m.edso0.ru/O2WTFD9XN

99
100

HtoroBast KoHTpoJibHAs paboTa

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/XDBSV0O654

https://m.edso0.ru/LMTCHG70OX

101

O0001Ienre, cucTeMaTH3aIus
3HAaHUH 3a Kypc anredpbl U Hayal
MaTeMaTu4yeckoro anannsa 10-11
KJIACCOB

https://m.edso0.ru/CKSK7PI30

102

O0001Ienre, cucTeMaTH3aLs

https://m.edsoo.ru/7GHSLC527
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https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/O2WTFD9XN
https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/7GHSLC527

3HAaHUH 32 Kypc areOpbl 1 Hayam
MareMaTtuuyeckoro anaiansa 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

44
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpelHero oo01ero 00pasoBanus
pe3yJbTara
1 Yucna u BBIYMCICHUS
11 OnepupoBaTh HOHATHSAMM: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, IPOLIEHTHI
12 BemonHATE  apudMeTHdeckue omepalud ¢ PalUOHAIBHBIMH |
' JeMCTBUTENIbHBIMU YHCIIaMU
. BbimonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, HUCHONb3YysAd  IpaBUiIa
' OKpYIJICHUS, /Ie]aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BHIYUCICHUN
OnepupoBaTh NOHATUSAMH: CTEIIEHb C LIEJIBIM IOKa3aTeeM, CTaHIapTHas
14 ¢dopma 3anucH EeHCTBUTENBHOTO YMCIIA, KOPEHb HATYPaJbHOM CTENEHHU;
' HCIOJIb30BaTh MOJAXOANIYI0 (DOPMY 3allUCH IEUCTBUTEIbHBIX YUCEI IS
peleHus MPaKTUYECKUX 3a7a4 U MPEJCTaBICHUS JaHHbBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO
1.5 yIJla; HCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIIUU
2 VYpaBHEeHMs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 panMoHaIbHOE, MppalMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
59 BoinonusATe mpeoOpa3oBaHUs TPUTOHOMETPHUUYECKHUX BBIPAXKEHUH H
' pelarbs TPUrOHOMETPUUECKNE YPaBHEHUS
BrImonHATE peoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATIBHBIX
2.3 BBIDOKEHUI M pellaTh OCHOBHBbIE THIBI IEJbIX, PAIUOHAIbHBIX H
UppaloOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
24 [IpumeHsTh ypaBHEHHUS W HEpaBEHCTBA JJIs PEIICHHUS MaTeMaTHYeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU M peabHON )KU3HU




MOI[GJII/IpOBaTB PCATBHBIC CUTyallUU Ha A3BIKC anre6p51, COCTaBJIATHb

2.5 BBIPQKEHUS, YPaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO 3aJla4M, UCCIEI0BATh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
OmnepupoBaTh TNOHATHUAMH: (YHKIHA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 00JlacTh OmpeieNeHuss M MHOXKECTBO 3HAuYeHUM (YHKIUMH, Tpaduk
(GyHKINHU, B3aUMHO 00paTHbBIE (DYHKITHH
3.9 OnepupoBaTh HOHATHSMH: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
' (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku GyHKIUN 11 pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPaTHYHON
' (GbyHKIUY, cTeNeHHON (DYHKIIMU C IeNbIM IMOKa3aTeaeM
Hcnonb3oBate rpaduxu ¢GyHKIUI A7 UCCIEIOBaHHS TMPOIECCOB U
35 3aBHCUMOCTEH TpPH PEUICHWHU 3a7ad U3 JPYTruX Y4eOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXarb (OpMyIaMH 3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OmnepupoBarh MOHATHAMHU: TOCIENOBATEIBHOCTD, apudmMeTHdeckas u
' reoMeTpHuecKas IPOrpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOLIAsi TIeOMETpHUYEcKas
4.2 mporpeccusi, CcymMma O€CKOHEUYHO  yOBIBAIOIIEH TIeOMETPUUECKOU
porpeccuu
4.3 3asaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnons30BaTk CBOMCTBA TMOCIEAOBATENBHOCTEH W INPOTPECCUN A
' peleHusl peaabHbIX 33a1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX TPOIECCOB W SBJICHWUH, TPU pENICHWH 3amad M3 JPYTuX
y4eOHBIX TPEAMETOB
- OnepupoBaTh  TMOHATHSMHU:  OINpENEICHUE, Teopema,  CIEICTBHE,

JA0Ka3aTCJIbCTBO

11 KIIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna v BIYMCIECHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOKUTENH JUIsl pELIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucia, JECATHUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
[TpumeHnsaTh cBoOMcTBa CTENEHM MJIi MNPeoOpa3oBaHMs BbIPAXKECHUH,
2.1 ONEpUPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE YpPAaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKEHUH, COAEpKAIIUX JIOTapu(pMBL;
2.2 OIIEpPUPOBATH MOHATUSAMMU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUHM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmmux TPUroHOMETPUIECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PELICHHUS
MIPAKTUYECKUX 3a7a4
25 Haxomute  pemieHMss NOPOCTEHINIMX  CUCTEM M COBOKYITHOCTEH
' paloOHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peajbHblE CUTYallMM Ha S3bIKE alreOpbl, COCTaBIAThH
25 BBIPAXXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHUIO 3aJayu,
' UCCIIE0BAaTh TOCTPOEHHBIE MOJEIN C HCIOJB30BAHUEM alapara
anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATHAMHU: TEPHOANYECKAs (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (DYHKIUH, HauOoJbliee U
' HaMMeHblllee 3HaueHUs (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA
WCCIIeIOBaHUS (PYHKIIUH, 33JaHHON TpaduKoM
3.9 OnepupoBaTh NOHATHAMU: TpaUKH MOKA3ATENBbHOM, JTOrapuPMUUECKON U

TPUTOHOMETPUYECKUX (YHKIMH; U300paxkaTb HMX Ha KOOPAMHATHOMN




IJIOCKOCTH U UCIIOJIB30BATh Ul PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TIpaduKu JTHHEHHBIX

3.3 YPaBHEHUH M HCIOJb30BaTh MX JUI PEUICHUS CHCTEMbl JIMHEWHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKIMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBUCHMOCTEH U3 IPYTUX y4eOHBIX AUCIUILINH
4 Hauana MaTemMaTH4eckoro aHaiamsa
OnepupoBaTh TOHATUSIMH: HENpepbIBHAsS (QyHKIUS, MPOU3BOIHAS
4.1 (YHKLIMHU; HWCHOJB30BATH T'COMETPUYECKUH W (DU3UYECKHH CMBICIT
NPOM3BOAHOMN /IS peLIeHUs 3a1a4
42 HaxomuTe  mpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIMHA, BBIYHUCIATH
' IPOU3BOHBIC CYMMBI, TIPOU3BEACHUS, YACTHOTO (DYHKIIUIH
Hcronp30BaTh  NMPOW3BOJAHYIO U HMCCIEAOBaHMSA (QYHKIMHA Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTh PE3yIbTAThI UCCIEIOBAHUS K
HOCTPOCHHIO I'PaKOB
14 Hcronp30BaTh MPOU3BOJHYIO Ul HAXO0XKJCHUS HAWITYyYILEr0 PELICHUs B
' NPUKJIAJHBIX, B TOM YHCJIE COIMATBHO-YKOHOMHUYECKHX, 3aauax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hass W WHTETpaj; IOHUMATH
' reoMeTpHUECKUIl U (PU3NYECKUI CMBICI UHTErpaia
46 HaxonuTe nepBooOpa3zHble 3IE€MEHTApHBIX  (YHKUUH, BBIYMCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pemate npukiagHble 3a1a4M, B TOM YHUCII€ COLUAIBHO-3KOHOMUYECKOTO

U (QU3UYECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kox IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
Panmonanbupie  uncina. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, TPOLIEHTHI,
OeckOHEYHbIe  MepuoAuYecKue  Japodu.  ApudMeTHyecKkre  omepamud ¢
11 palMOHATBHBIMU YHUCIaMH, NMPeoOpa3oBaHMUsl YMUCIOBBIX BbIpakeHuu. [Ipumenenue
IpoOeil W MPOLEHTOB JUIsl PElIeHUs MPUKIAIHBIX 3a/ad U3 Pa3IUYHBIX OTpaciei
3HAHUM U PEAIbHOU KU3HHU
[evictBuTenpHble  4yuciia.  PanuoHanbHble W HMPPAUMOHAIBHBIE  YHCIIA.
1.2 ApudmeTndeckue oOmnepanuu C JAeUCTBUTENbHBIMH 4yucinamMu. [IpubmmkEéHHbIe
BBIUMCJIEHMS], [IPaBUJIa OKPYTJIEHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUN
Crenenp ¢ menbiM mokaszareneMm. CranmapTHas (opma 3amucu JeCTBUTEIHLHOTO
1.3 yucna. Mcnonp3oBanue noaxondmieil GopMbl 3amucy JeHCTBUTENBHBIX UYUCEN s
pelIeHus MPaKTUYECKUX 3a/1a4 U TIPEICTABIICHUSI IAaHHBIX
14 ApudmeTndeckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudmMeTnyecKuMu
KOPHSIMU HAaTypaJIbHOM CTENEHU
15 CuHyCc, KOCHMHYC U TAHI€HC 4YHUCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 YpaBHEHHs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
29 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoOBHbIE
TPUTOHOMETpHUUECKHUE HOPMYJIIbI
23 VYpaBHeHune, KkopeHb ypaBHeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
MHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pallMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemienne nppanimOHAIbHBIX YPAaBHEHU U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI
27 [IpumeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTeMaTHYECKHX 3a7ad U 3ajad
U3 pa3IMYHBIX 00acTell HAYKH U PeabHOM KU3HU
3 OyHKIHH U TpaduKu
31 OyHkuus, crnocoObl 3amanusa (ynkuuu. ['paduk ynkuuu. B3aumuo oOpaTHbIE
byHKIIUN
39 OO6nacte ompenereHus] W MHOXKECTBO 3HaueHUW ¢yHkiuu. Hymu QyHkmmm.
[TpomexxyTKH 3HAKOTTOCTOSTHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUN
33 CrenenHas QyHKIUS ¢ HATYpaJbHBIM U LIEJBIM MOKa3areneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpaduK KOpHSI N-OW CTEICHH
34 TpuronomeTpuyeckass OKPYKHOCTb, ONpEAEIEHUE TPUTOHOMETPUUYECKUX (YHKITHMA
YHCIIOBOTO apryMeHTa
4 Hayana maremaTr4eckoro aHainsa
4.1 ITocnenoBaTeNbHOCTH, CHOCOOBI 3aJaHMs MOCIEAOBaTENLHOCTEN. MOHOTOHHBIE




MMOCJICA0BATCIbHOCTHU

Apudmernueckass M TreoMeTpHuYecKass mporpeccuu. beckoHeyHo —yObIBaromias
reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKOM

4.2 nporpeccur. dopmyina CIOXKHBIX MHpOLEHTOB. Mcnonb30BaHWE IPOTrpeccuu i
pellleHus peajbHBIX 3a7a4 IPUKIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHokecTBO, omnepauud HajJ MHOXecTBamH. [luarpammbl Oisiepa — Benna.
5.1 [IpuMeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi OINWCAaHHUA peabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJICTBUE, 10Ka3aTeIbCTBO
11 KIIACC
Kona IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 Hucna v BIYMCICHUS
11 HarypanbHsle u nensie yncina. [Ipu3Haky JenrMMOCTH HEIbIX YUCE
1.2 CreneHsb ¢ paiuoHaIbHBIM MOKa3zaTeneM. CBOWCTBA CTEICHH
1.3 Jlorapudm ymcna. JlecaTudHble U HATYpaIbHbIE JOrapu(MbI
2 YpaBHEHHs U HEPABEHCTBA
2.1 [IpeobOpazoBanue BhIpaXEHUH, COIEPKAIIMX JTOTApU(MBbI
99 [Ipeobpa3oBanue BbIpaxeHUi, COAEPKAIIUX CTEIIEHHU C pallMOHATIbLHBIM
MoKa3areieM
2.3 [Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazarenpHbIE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 Cucremsl JmHveﬁHHx ypaBHe\I’-II/II\/'I. Pemenne mnpuKIagHBIX 3adad C MOMOIIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUHN
2.7 CHcTeMBI ¥ COBOKYITHOCTH PAIlMOHATBHBIX YPABHCHHI U HEPABCHCTB
28 [IpuMeHEeHHE YpaBHEHUM, CUCTEM W HEPABCHCTB K PEIICHUIO0 MATEMATHUECKHUX 3aJ1a4
Y 3a7a4 U3 pa3IMyYHbIX 00JacTel HAyKH U peallbHOM JKU3HH
3 @yHKIMH U TpadUKH
Oyukuus. Ilepuonnueckue ¢ynkunu. I[IpoMexyTku MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl ¥ MUHUMYMBI (yHKIIMA. HamOomnbiiee ¥ HauMeHbIlee 3HAYCHUE
GyHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokasarenpHas u Jorapudmudeckas GyHKIIUNA, X CBOMCTBA U TpadUKU
3.4 Hcnons3zoBanne rpadmkoB PyHKITUN TSI pEIICHUS] YPABHEHUH U JINHEWHBIX CHCTEM
Wcnonb3oBanne rpadukoB  (GYHKIMM 178  UCCIENOBaHMS  MPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOphIE€ BO3ZHUKAIOT TMPH PEIICHUU 3aJad U3 JIPYTUX Y4eOHBIX
MIPEIMETOB M PEATbHOH JKU3HH
4 Havana matematuueckoro anamusa
4.1 HenpepsiBable GhyHKITMU. MeTo1 HHTEPBAJIOB 7Sl PEIICHHS] HEPAaBEHCTB
4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM




4.3

4.4

4.5

4.6
4.7

[TpousBoaHble 37eMEHTapHBIX (QyHKIME. DOopMynabl HAXOXKAECHUS MPOU3BOJHOM
CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKLIUI
IIpuMeHeHMe NPOU3BOAHOM K HCCIENOBaHUI (YHKIMA HAa MOHOTOHHOCTb H

sKcTpeMyMbl. HaxoxkaeHrne HauOOJNBIIEr0 U HAMMEHBIIEro 3HAYeHUsS (QYHKIUU Ha
OTpe3Ke

[TpumMeHeHre MPOU3BOAHOM ISl HAXOXKICHHUS HAWITYYIIET0 PEHICHHUS B MPUKIIAJIHBIX
3ajadax, IS ONpEeJeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOTO (QOpMyNol wuim
rpadgukom

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

Huterpai, ero reomeTrpudeckuii 1 pu3nyYecKuii CMbICI. BhranciieHne nHTerpaia mo
dopmyne Hetotona — JleitOHuia




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHUSA oOpa3oBaHus

Bnagenne MeromaMm JOKas3aTeNbCTB, AJITOPUTMAMHM pELICHHs 3a/1ad;
yMmeHue (GopMyIHpOBaTh W ONEPHPOBATH MMOHATUSMH: OIpECIICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKa3aTeNbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHSTh UX; yMEHHE (OPMYIHPOBATH
0o0paTHOE M IMPOTHBOIIOIOKHOE YTBEPXAECHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEDPBI, MCIOJIb30BaTh METOJ MAaTeMaTU4EeCKOW WHIYKLNH;
IIPOBOAUTh  JOKA3aTEJIbHBIE PpACCY)KICHHWS IIpU  PpEUICHMHM  3ajad,
1 OLICHUBATh  JIOTUYECKYI)  IPABWIBHOCTb  PACCYXKICHUN;  yMEHHUE
OIIEpUPOBATh MOHATUSIMM: MHOXECTBO, IOJMHO)KECTBO, ONEpallMM HaJ
MHOXECTBAMH; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JUisl OIMCAaHUs peaJlbHbIX IIPOLECCOB U SIBJICHUI U NIPU PEIICHUN
3ama4, B TOM 4YHCIIE U3 JPYruX Y4eOHBIX IPEIMETOB; YMEHHE
OIlepUpOBAThH MOHATUAMU: Ipad, CBA3HBIA rpad, nepeBo, UMKI, rpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaTh M ONHUCHIBATh Tpadbl pa3TUYIHBIMU
crioco0amMu; UCIOJIb30BaTh I'padbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMHU: HATYPAJIbHOE YHUCIIO, LIEJIOE YHCIIO,
CTENEHb C LEIbIM NT0Ka3aTeleM, KOPeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHaIbHBIM ITOKA3aTENIEM, CTENEHb C JEMCTBUTEIBHBIM [TOKA3aTEIIEM,
jJorapu@m 4ucia, CUHYC, KOCUHYC M TaHT'€HC IPOU3BOJBHOIO YHCIIA,
OCTaTOK M0 MOJYJI0, PalMOHAIBHOE YHCIO, UPPAlMOHAJIbHOE YHCIIO,
MHO)KECTBA HATypaJbHbBIX, LEJIbIX, PAlMOHAIbHBIX, JEHCTBUTEIBHBIX
4HuCell; YMEHHE UCIOJIb30BaTh IPU3HAKU JIEIMMOCTH, HaUMEHBIINN
oOuIMii enuTens U HAaMMEHblIee oo1iee KpaTHoe, anroput™ EBxinaa npu
pELIeHNN 3a7a4; 3HAKOMCTBO € Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMAMHU

CUMCJIEHUS;  YMEHHE  BBIINOJHATh  BBIYMCICHHE  3HAYEHUH U
npeoOpa3oBaHUs  BBIPAKEHUH CO  CTENEHSAMH H  Jorapudmamd,
2 peoOpa3oBaHus TPOOHO-paMOHATBHBIX BBIPAXKEHUI; YMEHHE

ONEepUpPOBATh  MOHATHSMM:  IOCIEIOBATEIbHOCTb, apu]MeTHuecKas
mporpeccusi, reoMeTpudeckas mporpeccus, OECKOHEYHO YObIBaroIas
TreOMETpUYECKas MPOTrpecCus; YMEHUE 3a7aBaTh IOCIE0BATEILHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (DOPMYI; YyMEHUE ONepUupOBaThH
MOHATUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U apryMEHT KOMILUIEKCHOTO 4ucia, (hopMa 3alucu KOMILIEKCHBIX
yucen (reoMeTpuuecKkas, TPUTOHOMETpUYecKas U anredpandeckas);
YMETh MPOU3BOJIUTH apu(pMETHUYECKHE JAEUCTBUS C KOMILJIEKCHBIMU
YUCJIAMH; NPUBOJIUTH IPUMEPHI HCIIOIL30BAHUS KOMIUIEKCHBIX YHCEIL;
ONEPUPOBATh MOHATUSAMHU: MaTpula 2X2 U 3X3, ONpeAeNnTeb MaTPULLBI,
T€OMETPUYECKUM CMBICI ONPEAEITUTEIIS

3 YMeHue onepupoBaTh MOHITUSIMH: PaAlMOHATBHBIC, HPPALUOHAILHBIEC,
MOKa3areabHble, CTEMEHHbIC, Jorapu(MUUecKue, TPUTOHOMETPHUYECKUE




YPaBHEHHS M HEPAaBEHCTBA, HX CHUCTEMBl; YMEHHE OIEpUPOBATh
MOHATHSIMH: TOXJAECTBO, TOXAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPABEHCTBO, CUCTEMAa YpPAaBHEHUNH M HEPABEHCTB, PaBHOCUJIbLHOCTH
YpaBHEHUHN, HEPABEHCTB W CUCTEM; YMEHHE pellaTb YpaBHEHHS,
HEpPABEHCTBA M CUCTEMBI C IIOMOLIbIO PA3IMUHBIX HPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA U CHCTEMbl C [apaMeTpOM; IPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJI1 PEUICHHs] MaTeMaTHYECKHUX
3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U pealibHOM JKU3HU

YMeHue onepupoBaTh NOHATUAMM: (DYHKIMS, YETHOCTh (DYyHKIMH,
NEPUOUYHOCT (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTbH
GyHKIMH, SKCTpeMyM (GYHKLHHU, HauOoJblllee M HaUMEHbLIee 3HAUYCHUs
(GyHKINMK Ha MPOMEKYTKE, HepephIBHAA (DYHKIIHS, aCUMIITOTHI Ipaduka
(GyHKIMHU, NIepBasg U BTOpas NpOU3BOJHAs (YHKLMH, TEOMETPUUECKUI U
(Gu3NYeCKUid CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeaeIEHHBIN
UHTErpaj; yMEHUE HaXOJIUTh aCHUMITOTHI Ipaduka (yHKIHMU; YMEHHE
BBIUUCIIATH  NPOW3BOAHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMIO3ULMU (DYHKIMM, HAXOOUTh ypaBHEHUE KacaTelbHOW K Tpaduky
GyHKIMK; YMEHHE HAaXOIUTh IMPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWH;
YMEHHUE HCIIOJb30BaTh IPOU3BOAHYIO [UIl HCCIEIOBaHUS (DyHKIMH,
HAXOJWUTh HauWOOJNbIINE W HAUMEHbBIINE 3HA4YCeHUS (PYHKIUI, CTPOHUTH
rpadMKd MHOT'OWJIEHOB C HMCIIOJIb30BAaHUEM arlllapaTa MaTeMaTHYecKOro
aHaM3a; TPHUMEHSATh TPOU3BOJHYIO Ui HAXOXKICHHS HAWIYYIIETO
peleHusl B MPUKJIAJHBIX, B TOM YHUCIIE COLUAIBbHO-3KOHOMUYECKUX U
¢bu3nYecKnx 3a7adax; HaXOAUTh TUIOMAAN U 00BEMBI (PUTYP C TTOMOIIBIO
UHTErpaja; MPUBOAUTH HMPUMEPbl MATEMaTHUYECKOI'0 MOJECIMPOBAHUS C
MOMOUIBI0 AU PepeHIInaTbHbIX YPABHEHUN

YMenue omnepupoBaTh HOHATUAMHU: Trpaduk GyHKIUH, OOpaTHas
GbyHKIMSA, KOMNO3UIMA (GYHKIMHA, JTUHEHHas (QYHKIUS, KBaJpaTH4Has
¢byHKIMS, panmoHaNbHAas byHKIMS, CTeNeHHas byHKIHS,
TPUTrOHOMETpHUUYeckre  (QyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHE
(GyHKIMM, TOKa3aTelbHas W Jorapugmuueckas (QYHKIMHM;, YMEHUE
CTpOUTH TpadUKU HM3YYEHHBIX (DYHKIUH, BBINOIHATH NpeoOpa3oBaHUs
rpadukoB (QyHKIMH, UCIIOJIB30BaTh TpaUKH U1 U3YUYEHHUS IPOLECCOB U
3aBUCUMOCTEH, NMPU pElIeHUH 3ajad U3 APYruX y4eOHBIX NMPEIMETOB U
3a/1a4 U3 pPeajJbHOM JKU3HM; BhIpakaTh (HOpPMYyJIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCIOJIb30BATh CBOMCTBA U TpaQUKH QYHKUIUHN A PEeLIeHU s
YpaBHEHMI, HEpAaBEHCTB M 3aJady C I[apaMeTpamMu; H300pakaTh Ha
KOOPJAMHATHOMN IJIOCKOCTH MHOYKECTBA PEIIEHUIN YpaBHEHMM, HEPABEHCTB
U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJa4M Pa3HbIX THUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JIOJIM U YacTH, Ha JABH)KEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIACTH YIpaBJIECHHs JUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHUs, HEpPaBEHCTBA U HUX
CUCTEMBI II0 YCJIOBHMIO 3aJa4yM, HCCICAOBATH IIOJYYEHHOE DEIICHUE U
OILICHUBATh IMPaBAONOJ00OHOCTh pE3yJbTaTOB; YMEHHE MOJIEIHPOBATh
peaJIbHbIE CUTYyallUH Ha $3bIKE MAaTEMAaTHUKH; COCTABIIATH BBIPAXKECHMS,
YpPaBHEHHUs, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33Ja4H,
HCCIEAOBATh IIOCTPOCHHBIE MOJENM C HCIIOJIB30BAHMEM  armapara
ayireOpbl, HHTEPIPETUPOBATh MTOJYUEHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHSMU: cpeliHee apudMeTHIecKoe, MearaHa,




HauOoJIbIIee U HAaNMEHBIIIES 3HA4YCHHA, padMax, JUCIICPCHUA, CTAHAAPTHOC
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE HM3BIICKaTh, HHTEPIPETUPOBATH
nH(pOpMAINIO, TPECTABICHHYIO B Ta0JIMIaX, HA AUarpaMmax, rpapukax,
OTpPaXKAIOIIYIO CBOWCTBA PEalIbHBIX MPOIECCOB U SBJICHUI; IPEICTABIATH
uHPOpPMAIIMIO C TIOMOIIBI0 TabJIMIl W JMarpamM; HCCIEI0BaTh
CTaTHCTHYECKHE JaHHBIC, B TOM YHCIIC C NPUMEHEHHEM TIpapUuecKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; Fpa(l)I/I‘-IeCKI/I ucciea0BaTb COBMCCTHBIC
HAONMIONEHNUST C TIOMOMIBIO JHMarpaMM pacCeMBaHUS W JIMHCHHOM
perpeccuu

YMeHHe OnepupoBaTh IMOHATUSAMU: CIIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTb CIyYalHOrO COOBITHS; YMEHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; NPUMEHSTH
(GopMysbl CIOXKEHHUS M YMHOXKEHMsI BEPOSITHOCTEH, (opMyny NOIHOMH
BEpOSTHOCTH, (opMyiny bepHymm, koMOMHAaTOpHBIE (PAKTHl U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTU peallbHbIX COOBITHI; yMEHHE OIepUpOBaTh
MOHATUSAMM: CIydaliHas BEJIMYMHA, pACIPEACIICHHE BEPOSITHOCTEH,
MaTEMaTUYECKOE OXHMJIAHHUE, IUCIEPCHs U CTaHIApPTHOE OTKJIOHEHHE
CIlyyallHOH  BENWYMHBI, (QYHKIMHA pacHpelesieHuss ¢ IUIOTHOCTH
PaBHOMEpPHOI0, II0KA3aTE€JIbHOTO M HOPMAJIBHOIO  PaCIpElEICHU;
YMEHUE UCIOJIB30BaTh CBOWCTBA M3YYEHHBIX PpACIPENCICHUM I
peleHust 3ajay; 3HAKOMCTBO C IOHSATHSMHU: 3aKOH OOJBIIUX 4YHCET,
METOJIbl BBIOOPOYHBIX MCCIEIOBAaHUM; YMEHHE MPUBOJUTH IPUMEPHI
IPOSIBJICHUSI 3aKOHAa OOJBIIMX YHUCEN B HPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX; YMEHHUE ONEPUPOBAThH IOHATUAMU: COUYETAHUE, IIEPECTAaHOBKA,
YHUCIO COYETaHUHM, YHCIO MEepecTaHoBOK; OuHOM HbroTOHA; ymeHue
MIPUMEHITh KOMOMHATOPHBIE (PAKThl U PACCYXKICHHUS AJIsl pelleHus 3a/1a4;
OLICHUBATb BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh
BEPOSITHOCTHYIO MOJIETIb U UHTEPIPETUPOBATD NTOJIYUEHHBIM PE3YyIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, MpsMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIyd, BeIUWYMHA YIUVIA, IIJIOCKUH  yroJ,
JNBYTPAHHBIA YTroJI, TPEXTPaHHBIM YIOJ, CKPEIIMBAIOLIUECS NPSIMBIE,
MapajuIeIbHOCTh U NEPHEHAUKYISAPHOCTh NPSAMBIX U IUIOCKOCTEH, Yroll
MEXIy NPSIMBIMHM, YroJI MEXAY INPSAMOHM M IUIOCKOCTBIO, YIOJI MEXAY
IIJIOCKOCTSIMU, PacCTOSIHUE OT TOYKH 1O IIJIOCKOCTH, PACCTOSHHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXAY IJIOCKOCTSIMH; YMEHUE UCIOJIb30BaTh IIPH
peleHnH 3a/1a4 M3y4deHHble (akThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE
OLICHMBAaTh  pa3Mepbl OOBEKTOB  OKPYXKAlOIIero MHpa; CTPOUTh
MaTeMaTUYeCKUE MOJECINU C I[OMOILIBI0 T€OMETPUYECKUX IOHATHUH U
BEJINYUH, PEIIATh CBSI3aHHBIE C HUMU IPAKTUYECKHE 3a/1a4U
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YMeHue omepupoBaTh MOHATHUSAMU: TUIOMAAL (GUTYpBI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCUCHHUC MHOI'OI'paHHHKA,
Ky0, Mapaiienenurne], Opu3Ma, nupamuaa, Gurypa U TOBEPXHOCTH
BpaleHus, MUINHAP, KOHYC, map, cdepa, miomanab chepsl, IMI0maIb
MOBEPXHOCTH MHPaMUIbI, MPHU3MBI, KOHYCa, IWIHHIpa, O0BEM Kyoda,
OpsAMOYT'OJIBHOTO TIIapaJuICICnuineaa, nupaMuabl, HOPU3MbI, HOUIMHIOPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYEHHUS KOHyca W IMIIMHIpA,
napajyielbHble OCH WJIM OCHOBaHHWIO, CEUeHHE IIapa, IIOCKOCTD,
Kacaromasics chepsl, IUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (PUTYpHI M TOBEPXHOCTH
BpaliCHus, X CCYCHHA, B TOM YUCIIC C ITOMOMIBIO 3JICKTPOHHBIX CPCACTB,




11

12

13

YMEHHUE MPHUMEHATh CBOMCTBAa r€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMynupoBaTh ONpeAeNeHusl u3ydaeMbix (UTyp, BBIABUTATh TUIOTE3bI
O CBOWCTBaxX M NpH3HAKaX I'€OMETPUUYECKUX (HUTyp, 0OOCHOBBIBATH HIIU
ONpoBepraTb MX; YyMEHHE MPOBOAUTH Kiaccudukanuio ¢GuUryp 1o
pPa3IMYHbIM IPU3HAKAM, BBIIOJHATE HEOOXOIMMBIE JOMOJHUTEIbHBIC
MIOCTPOEHUS

YMeHHe omnepupoBaTh MOHATUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MePEHOC, CUMMETPHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TOM00MS, TMOJ00HBIE (UTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIE U TOMOOHBIE (UTYPHI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHUS
MIPY PEIICHUH 33]1a9; HAXOUTh TEOMETPUICCKUE BETMIMHBI (JITTMHA, YTOJI,
TUIOIIAIh, 00BEM) IIPU PEIICHUH 33134 U3 IPYTUX YYEOHBIX MPEIMETOB U
W3 PEATbHOW J>KM3HHU; YMCHHE BBIUHCIISITH T'€OMETPHUYSCKHAE BEIIMYUHBI
(MHA, yroJi, IUIOm@Aab, O0BEM, IUIOMIAJb TOBEPXHOCTH), HCIIOJIB3YS
M3Y4YCHHBIE (DOPMYJIBI U METOJBI, B TOM YHCIIC: IUIONIAh MOBEPXHOCTU
MUpaMHIIBI, TIPU3MBI, KOHYCa, IWIHMHIPA, IUIOMmanb chepbl; 00béM Kyoa,
MPSIMOYTOJIPHOTO  TIApaJUIeNIeNIUIeIa, THPAMUJIBI, TMPU3MBL, ITWIAHAPA,
KOHYCa, [l1apa; YMEHUE HAXOUTh OTHOIICHHE 00bEMOB MOT00HBIX (HUTYD

YMeHue onepupoBaTh NOHATHAMM: MPSIMOYroOibHAs CUCTEMAa KOOPJMHAT,
BEKTOp, KOOpPJMHATHI TOYKH, KOOpPJAMHATHI BEKTOpa, CyMMa BEKTODPOB,
IIPOU3BEJCHNE BEKTOpa Ha YHUCIO, pa3joXKeHHWe BeKTopa o Oasucy,
CKaJIIPHOE IPOU3BEJCHHUE, BEKTOPHOE IPOU3BEACHHE, YIOJl MEXAY
BEKTOpaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIH U KOOPAUHATHBIA METOJ
JUIS  pellleHUus] TEeOMETPUYECKUX 3aJad U 3ajad JApPYrux YydeOHBIX
IIPEIMETOB

YMeHue BbIOMpaTh NOAXOAAIIMM METOA s pelleHus 3a]auu;
IIOHUMAaHHE 3HAYMMOCTH MAaTeMaTUKH B U3YYEHUU MPUPOIAHBIX H
OOIIIECTBEHHBIX IPOLIECCOB M  SBJICHMH; YMEHHME PpaclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, yYMEHHE IPUBOJIUTH
IIpUMEPBl  MATEMAaTUYECKUX  OTKPBITMM  POCCUHCKOM M MHUPOBOU
MaTeMaTHYeCKON HayKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxa
1 Yucna v BBIYKCICHUS
11 Harypasibaslie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
19 Panuonanenele  uyucia. OOBIKHOBEHHbIE M JECATUYHBIE JApPOOHM, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HATYpaJbHON cTerneHu. JleHCTBUS ¢ apuMETHUECKUMH
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb c 11e1bIM 1oka3aTeneM. CTeneHb ¢ paluoHaIbHbIM Moka3aTeneM. CBoiicTBa
CTENEHU
15 CuHyCc, KOCHMHYC ¥ TaHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI
HevictBurenbHple  4Yucia. ApudMeTHUYEeCKHE ONepaluu C JICUCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnuxEHHbIe BRIYUCIEHUS, TPABUIa OKPYIJICHUs, IPUKHUIKA U OLIEHKa
pe3yJsibTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KomnekcHble yncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 enble 1 1poOHO-paliOHATbHbIE YPABHEHUS
2.2 WppannoHnaibHble ypaBHEHHUS
2.3 TpuroHomeTrpuieckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUYECKHe YpaBHEHUS
2.5 Llenblie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMsbl JINHEWHBIX YpaBHEHHI. ONpeaenuTesIb MaTPULIbI
3 @yHKIMH U TpaduKu
31 OyHkuus, crnocoObl 3ananus (ynkuuu. I'paduk (yHkumu. Bs3aunmHo oOparHbIe
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepruognueckue GpyHKIMHN
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHW ¢Qynkuumu. Hymu ¢dyHkuun.
39 [IpomMexxyTkH  3HAKOMOCTOSHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl ¥ MHHUMYMBI (yHKIH. Hawmbonbliee W HauMMeHbIee 3HAYCHUE
(GYHKLIMU Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HATYpAJIbHBIM U IeJIBIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpaguK KOpHsI N-Oi CTENEeHH
3.4 TpuronomeTrpuyeckue GyHKIMH, UX CBOMCTBA U rpaUKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku




Toukum paspeiBa. Acumnrtorel rpadpukoB ¢yHkuuid. CBoiicTBa  (hyHKIMIA,

36 HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS TOCJIEI0BATEIbHOCTEN
3.8 Apudmernueckas U reoMmeTpuueckas nporpeccuu. opmyna cia0XKHbIX TPOIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas hynkuuu. [Ipon3BoHbIE JIeMEHTAPHBIX (YHKITHI
[IpumeHeHne mTPOU3BOMHONW K HCCIEAOBAHMIO (YHKIMI Ha MOHOTOHHOCTh U
4.2 JKCTpeMyMbl. Haxoxnenne HauOONbIIero W HaWMMEHBINErO0 3HAaueHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UnaTerpan
5} MHO»XecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy Haj MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 Qurypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MaTteMaruka: anredpa 1 Hauajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSL.
Anrebpa u Hadasia MaremaTuueckoro ananuza. 10-11 kimacc. Anumos I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AxumonepHoe o611ectBo «3narenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

e lHbopManMOHHO-METONYECKOE MIChMO 00 0COOCHHOCTSIX
npenojiaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yueOHOM rosy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

L] MeTO):[I/I‘-IeCKI/Ie PECKOMCHAAIMHU 110 CO3JaHNIO KJIACCOB
TCXHOJIOTHYCCKOI'O U CCTCCTBCHHO-HAYYHOI'O HpO(bPIJIGfI 1 KJIACCOB C
erIy6JIeHHBIM HN3y4YCHUCM MATCMATHUKH, (IJI/I3I/IKH, XUMHU, 6I/IOJIOFI/II/I B
O61H€O6p&30BaTCJII>HBIX opraHu3anusiax ¢ UCII0JIb30BaHUCM
MH(DPACTPYKTYPHI, CO3/ITAHHON B paMKax HAIIMOHAJILHOTO MTPOEKTa
«O6pazoBanue» (KBantopuymsl, IT-ky0s1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en_profilej 2025.p
df

o COOpHUK TUIIOBBIX 3aIaHUM JIJISl TEKYIIETO OLICHUBAHUS IO YYEOHBIM
npeametam «Marematuka» u «Mudopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij _matematika_informatika 2024.p
df

e Meroanueckue pekomeHaanuu. CrieHapuu KOMIUIEKTOB Y4EOHBIX
3aJJaHUI-KOHTEKCTHBIX 33J1a4 K yueOHOMY Kypcy «BepositHOCTh U
craructukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh_zadanij 2024.pdf

e Meroauueckue pekoMeHaauu. CucteMa OleHKH JOCTHKESHUIN
MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeMeTa
«Marematukay. 10-11 xmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

® «Mos mikona» https://academy-content.apkpro.ru/
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