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MNOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanmm3zaiiusi mporpaMMbl 0OCCIIEUMBAET OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
o0pa30BaHusl, LEJTOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BHUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaiga MaTeMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecreYruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HW3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHHUE YyYalluXxcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecsl OBJIaJeBAlOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas GopMyIUPYyeT CBOU JOCTHXKEHUSI B MaTEMaTUUECKOUN hopme.

Kypc anreOpsl 1 Hauaa MaTreMaTHueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKM M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMU UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyET KPeaTUBHOE W KPUTHUYECKOE MBITIUICHUE. B xo/1e n3yueHus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTapIlleil IIKoJie ydarluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHBIX CUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PCEIICHHM, 3HAKOMSATCA C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAyKe U B HCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcsi Kak uyepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK M 4Yepe3 cheuuduky ydyeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaIK3a JISKUT JAeATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucrna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Ipyra U MOCTEHEHHO
HAChIAsICh HOBBIMM TeMaMHU W pasfaenaMu. JaHHBIM Kypc  SABISETCA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJepKaHHEe HECKOJIbKHUX
MaTeMaTUYECKUX JTUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Oosee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIIEI0BaTENbHO (HOpMUpPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Airedpa W Hadaia
MaTEMaTHUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYEHHBIN PE3YIbTAT.

ConepxaTenpHO-METOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mIKojie. B crapiiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLECHHUBATH
pesynbrar. OOyuyaromuecs NOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JEUCTBUM C YHCIAMH, 3allMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHU MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydyeHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEIbIX, PAUMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWWd QyHKuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMyiiaM, HpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTEMeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa NPOUCXOJWUT  JAJIbHEWIIee  pa3BUTUE  AITOPUTMUYECKOIO U
a0CTPAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJjreOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
MepEIIeTaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHou. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAesTh HUX HauOOJbIIMNEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHTyallui,
HAXOXKJEHUSl HAWIY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHMHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U HuckyccrBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopaepxaTeapHO-MeToANYeCcKast JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiararoT



Haubosee YHUBEPCATbHBIN S3bIK, OOBEAUHSIONINM BCE Pa3/esibl MAaTEMATUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havala MaTeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYAlU, NCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
MHTEPIPETALNN MOJTYYEHHBIX PE3YyJIbTaToOB. Takue 3aJaHus BILUIETEHBl B KaXIbIH
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTHUYECKUX 3a7ad
ydanecs: pa3BHBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAaXOAWUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000LIATh M KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Auredpa M Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kmacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeCKOHEUHble  mepuoAudeckue  JpoOu.  ApudMeTHUYecKue  Oomnepanud  C
palMoHANIbHBIMU YHCIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHbIE 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepauud ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubnmxénHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNeUCTBUTENbHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOWM  cremeHu.  JlelcTBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypaJIbHOM CTEIIEHHU.

CHHYC, KOCHHYC M TaHI'€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBANIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaliOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU pynkumu. Hymn yskumu.
[TpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIE (PYHKITUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa v rpauK KOPHS n-Oi CTEIIEHH.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronab30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3aJ1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpABHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTel HayKu M peaibHOM
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuognueckue  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBI (QyHKUMU. HaunOosnbliiee U HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUN, X CBOWCTBA U TPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEUICHUU 3aJlady U3 JAPYTHX y4deOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHbie  dJMeMEHTApHBIX  QyHKIUH.  DoOpMyJbl  HAXOXKICHUS
IIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIEIOBAHUIO (DYHKUIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEIICHHS B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid u (usmdyeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHuua.



INIVIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO nmpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIHNX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTPaMMBbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYeCcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKOM TPakTAHCKON UICHTUYHOCTH, YBAKECHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 3J0poBOro u 0€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/bIXa, peryispHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BOCIUTAHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaad B
0o0JaCTH  OKpYXKaromel cpejpl, IUIAaHUPOBAHMSI TOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTU4YeCKOW KYJIbTYpOH KaK CpEJCTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTePU3YIOTCS OBJIaZICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpoOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OrHYecKue NEeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

BBIOMpATh CrOcO0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOAAIMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKAN WHCTPYMEHT IO3HAHMS,
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TAaKKE BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl UHPOpMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYJIUPOBATh CYXJIEHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYECHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI opme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10roBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMaIUK.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHus MaTeMaTUYECKOMN 3aa4u;



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBSICHATH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3ay
Ha ypOBHE CpeaHero obmiero oOpa3oBaHHS JODKHO 00ECIeYMBATh JOCTHIKCHHE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omnepanud € palUOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKA3aTesieM; CTaHJapTHAs
dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypaJbHOW CTEIEHHU;
MCIIOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aMMCU NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIKCh MTPOU3BOJIBLHOTO yIJla Yyepe3 00paTHbIE TPUTOHOMETPHUUECKHE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHUN W pelaTh
TPUTOHOMETPUYECKNE YPABHECHMUS.

BoInonHsATh MpeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HPPAlUOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHUECKHUX 3a]a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (YHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
ONpeeNeHNs] M MHOXECTBO 3HadeHHi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
GyHKIHUU, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 1715 pellieHus] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (PYHKIIMU C LIEJIBIM TTOKA3aTeIEM.

Wcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEHN NpU peuIeHUH 3ajad U3 JPYruX y4eOHBIX MPEIMETOB M PEabHOU
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IPOIPECCUM.

OmnepupoBarh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlasi Te€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

MHokecTBa M JI0rHKA

OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONHCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MHOHSATHUSAMM: ONpENENICHHE,  TEOopeMa, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJlbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LEJIBIX YHCEN, PA3JIOKEHHUE YHCJIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM UYHCIA, NECITHYHBIE W HATypalbHBIC
aorapu@mel.



YpaBHeHMS U HEPaABeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIC THUIIbI [IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIUX JIOTapU(MBbI;
OTEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe perienus NpocTenIuX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHCTEMA JMHEMHBIX YPABHEHUN M €€ PEIICHME;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PELICHUS IPAKTUYCCKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh pealbHblE CHUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKM DJKCTpeMyMa (YHKIHUHM, HauOonbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCJEN0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMuU4eckol u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOHN IUIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOIHON IJIs1 pelIeHUs
3azad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIINUNA, BBIYUCIISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a49aX.

OnepupoBarh MOHATHSAMHU: TEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3NYECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aadd, B TOM YHUCIIC COI[MAIBHO-2KOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HanmenoBaHmue pa3jiesioB U TeM JuekTpoHHbIE (HUGpPOBHbIE)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoxecTBa pallMOHAJIBHBIX U
1 NEUCTBUTEILHBIX YUCEN. PallnoHaIbHbIE 14 1 0 https://m.edsoo.ru/ROK9D1U9D
YpaBHEHUS U HEPABEHCTBA
Oyukuuu U rpaguku. CTeneHsb ¢ 1elbiM
2 YyHKI pad t 6 0 0 https://m.edso0o.ru/J8YOO3Y2G
MOKa3aTeseM
Apudmernueckuit KOpeHb N—Oi CTETICHHU.
3 pud p 18 1 0 https://m.edsoo.ru/ESQ1HODOP
Hppanmonaibabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETPUHU. T pUTOHOMETPUUECKUE 22 1 0 https://m.edsoo.ru/ESK8L6Q2Z
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 0 0 https://m.edsoo.ru/WIE9G2T2K
IToBTOpEHHNE, 0000IICHHE, CUCTEMATH3AIASL
6 P HI & 3 1 0 https://m.edsoo.ru/L9Q1T3U2J
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
n/n NMPoOrpaMmblI Bcero Kontpoapueie  Tpakruueckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
CrerneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
1 [TokazatenpHas ¢pynkums. [lokazarenbHbie 12 1 0 https://m.edsoo.ru/Q4A41L.3F8G
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckrue ypaBHEHUS U 12 0 0 https://m.edsoo.ru/W3S8Q200C
HEPaBEHCTBA
TpuronomeTrpudeckre QYHKITMH H UX
3 rpaduxu. TpuroHoMeTpruecKre 9 1 0 https://m.edsoo.ru/O3W 1 TOF6F
HEPAaBEHCTBA
4 [IpousBoanas. [Ipumenenne nporu3BOHON 24 1 0 https://m.edsoo.ru/E30004P2K
5 Huterpan u ero npuMeHeHUst 9 0 0 https://m.edsoo.ru/J6K6M674Q
6 CucreMsl ypaBHeHHH 12 1 0 https://m.edsoo.ru/TOA9K3RON
7 Harypanbhble u nensie yucna 6 0 0 https://m.edsoo.ru/Y1X3V7P1E
g HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3aIIUS 18 ) 0 hitps://m.cdsoo. /L A03TTVAG
3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXeCTBO, Oneparuy Hal
MHOKeCTBaMU. JlmarpaMMbl
Ditnepa—BenHna

PannonanasHbIE YKCaa.
OOBIKHOBEHHBIE U J€CATUYHBIE
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TPOOH

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/G9F7R3T5M

https://m.edsoo.ru/Y6WO0J9I4Y

Apudmerndeckne onepanum ¢
paLMOHATILHBIMU YUCIIAMHU,
npeoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

https://m.edsoo.ru/C1T7Z0Q0H

[Ipumenenue qpobeit U MpOLEHTOB
JUISL pEIEHUS IPUKJIIAIHBIX 33/1a4
Y3 PA3JIUYHbIX OTpaciel 3HaHUU U
peanbHOU KU3HU

https://m.edsoo.ru/J4X7C3L0OE

[Ipumenenue qpobeit U MpOLEHTOB
JUISl pEeLICHUs NIPUKJIAIHBIX 3a/1a4
W3 pa3JINYHBIX OTpAciIed 3HAHUN U
peanbHOU )KU3HU

https://m.edsoo.ru/J1IPOD8G9H

JlelicTBUTENIbHBIC YHCIIA.
Panmonanbueie u
HppalyoHaJbHbIC YHCTIa

https://m.edsoo.ru/H4Q4V4HI1P




ApudmeTnueckue onepanuu c
JIEMCTBUTEIIbHBIMU YU CIIAMU

[TpubmmkEHHBIE BHIYUCICHUS,

IpaBUJia OKPYTJICHUS, IPUKUIKA U

OLICHKA pE3yJibTaTa BBIYHCIICHUH

https://m.edsoo.ru/K20Q0040Q4X

https://m.edsoo.ru/Z4 A6K8FOW

ToxxnecTBa B TOXJICCTBEHHBIE
npeoOpazoBaHus

https://m.edsoo.ru/Y711A2V6E

10

11

YpaBHEHHE, KOPEHb YPaBHEHUS

Hepasenctso, pemienue
HEPaBEHCTBA

https://m.edsoo.ru/W1F7U7H5M

https://m.edsoo.ru/E7TG8G1R21

12

13

14

15

Meto UHTEPBAIOB

Pemenne nensix u qpooHO-
paloHaIbHBIX YPAaBHEHUH U
HEPaBEHCTB

KoHTpoinbHast pabota 1o Teme
"MHOkeCTBa pallMOHATIBHBIX U
JICMCTBUTEIIBHBIX YHCE]L.
PaunonansHble ypaBHEHUS U
HEpaBEHCTB"

OyHKIUS, CIIOCOObI 3aJaHHs
¢ynkunu. Bzaumao o6patHble

byHKIIUN

https://m.edso0o0.ru/T8D1W6Y3K

https://m.edsoo.ru/M5C5C0J4C

https://m.edsoo.ru/L9ASK2D6J

https://m.edsoo.ru/V9E9J4L.3C

16

I'paduk pynkiuu. Obnacts
ONPENETEHUS U MHOXKECTBO
3HayeHut pynkuuu. Hynu
¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

https://m.edsoo.ru/Q5R1X9T4X

17

YérHble U HeYETHBIE PYHKIINU

https://m.edsoo.ru/O2Z5E9WO0Y




18

19

20

21

CrerneHb ¢ IeIbIM [TOKa3aTesIeM.
CrannaprtHas opMa 3ariucu
JEUCTBUTEILHOTO YHCIIa

Hcnonp3oBanue noaxoasmen
(hOpMBI 3aMCH TEHCTBUTEIIBHBIX

YUCCIT IJIs1 pCHICHUA MPAKTUHYCCKHUX

3ala4q v MpEACTaBJIICHUA JaHHBIX

CreneHHast GyHKIHS C
HATYpaJIbHBIM U LEJIbIM
nokasarenem. E€ cBoiicTBa u
rpaduk

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTeNeHn

https://m.edsoo.ru/Z900V2S4Y

https://m.edsoo.ru/M4POM7X9K

https://m.edsoo.ru/KOM2W6VIK

https://m.edsoo.ru/S4J1X0T7L

22

23

24

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEIIEHU
CgoiicTBa apuMeTHIecKoro
KODPHSI HATypaJIbHON CTEIIEHU
CaoiicTBa apu(pPMETUYECKOTO
KODPHSI HATypaJIbHON CTEIIEHU

https://m.edsoo.ru/NOV6N2M2V

https://m.edsoo.ru/KOI3A1X9Y

https://m.edsoo.ru/Y6M6E6KOV

25

26

27

CaoiicTBa apu(pPMETUYECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU
HeiicTBus ¢ apudmMeTnuecKkumMu
KOPHSIMM N—OM CTETIEHH
JeiicTBus ¢ apupmMeTHUECKUMHU
KOPHSIMH N—OM CTETEHU

https://m.edsoo.ru/W1A102C5K

https://m.edsoo.ru/U6D1K9X0R

https://m.edsoo.ru/K4K6P3V61

28

29

JeiicTBus ¢ apupmMeTHUECKUMHU
KOPHSIMU N—OM CTENIEHU

HeiicTBus ¢ apudMeTnuecKkuMu

https://m.edsoo.ru/X2S80Q4P3X

https://m.edsoo.ru/A4Z3X7N7S




30

KOPHAMU Nn—OH CTENeHHU

HeiicTBus ¢ apudMeTHIecKuMu
KOPHSIMHU N—O¥ CTEeTIeHH

https://m.edsoo.ru/F3USZ2K6B

31

32

33

Pemenue nppannoHanbHbIX
YpaBHEHUM U HEPABEHCTB

Pemmenue nppannoHaabHbIX
yYpaBHEHUU U HEPABEHCTB

Pemenue nppannoHanbHbIX
yYpaBHEHUU U HEPABEHCTB

https://m.edsoo.ru/G2A6K108B

https://m.edsoo.ru/R61I9G7Y4N

https://m.edsoo.ru/I5Q5J3M4W

34

35

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue HppallMOHAJIbHBIX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/W0Z90Q2Y3D

https://m.edsoo.ru/A30O5H3Y7Y

36

CoiicTBa u rpaduk KOpHS N-0if
CTEINICHU

https://m.edsoo.ru/J9G9P7F5Z

37

38

39

CaoiicTBa U rpauK KOpHS n-oi
CTENeHU

Konrponbnas pabora no reme
"ApupmeTrueckuii KOpeHb N—oif
creneHu. MppannoHnaibHele
ypaBHEHHUS U HEpaBeHCTBA"

CI/IHYC, KOCHUHYC U TAHT'CHC
YUCIIOBOI'O apryMmeHTa

https://m.edsoo.ru/VIDIUIA2Y

https://m.edsoo.ru/Z2UOM7L2T

https://m.edsoo.ru/U9C203P9P

40

41

42

CuHyc, KOCHHYC ¥ TaHT€HC
YHCIIOBOTO apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIOBOTrO apryMeHTa

ApKcuHyC, apKKOCUHYC U

https://m.edsoo.ru/X008C4S8U

https://m.edsoo.ru/V6P6E6T1C

https://m.edsoo.ru/R3L0OU402]




43

APKTAHI'€HC YUCJIOBOI'0 aprymeHTa

Tpuronomerpuueckas
OKPYKHOCTB, OIIPENIETICHHUE
TPUTOHOMETPUUYECKUX (QYHKLUIH
YHCIIOBOT'O apryMeHTa

https://m.edsoo.ru/K7S8Y 1J4X

44

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEAEICHUE
TPUTOHOMETPUUYECKUX (QYHKLUIH
YHUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/D8J7B317N

45

46

47

OCHOBHBIC TPUTOHOMETPUYCCKHUEC
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopMyIbl

https://m.edsoo.ru/I4W7L3MO0J

https://m.edsoo.ru/E4C3Y1T6R

https://m.edsoo.ru/B1YOP6Z74S

48

49

50

OCHOBHBIC TPUTOHOMETPUIECKHUE
bopMyIbI

[TpeoGpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH

[TpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH

https://m.edsoo.ru/Y6V4Y3Z8I

https://m.edsoo.ru/T4U9P7F6P

https://m.edsoo.ru/Z9P5U91L.4X

51

52

53

[Ipeo6paszoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN

[IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUH
[Tpeo6pa3zoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUIN

https://m.edsoo.ru/N6K6P30Q2C

https://m.edsoo.ru/MOI1I3W7W

https://m.edsoo.ru/L6H7Q3160

54

Pemrenne TpuroHOMeTpUYECKUX

https://m.edsoo.ru/J2D1X904H




55

ypaBHEHUH

Pewenne TpuroHOMeTpu4ECKUX
ypaBHEHU M

https://m.edsoo.ru/FSMIWIZ7D

56

57

58

Pewienne TpuroHOMeTpU4ECKUX
yYpaBHEHUI

Penienne TpUroHOMETpUYECKUX
ypaBHEHU M
Pemienne TpuroHOMeTpU4ECKUX
YpaBHEHUU

https://m.edsoo.ru/K114Z3R41

https://m.edsoo.ru/USO5A1D50

https://m.edsoo.ru/HENSK4V1E

59

60

61

62

Pemienne TpuroHOMeTpUYECKNUX
ypaBHEHUH

O6061eHMe 10 TeMaM "OCHOBHBIE

TPUTOHOMETpHYECKHE (DOPMYIIBI.

Tpuronomerpuyeckue ypaBHEeHHS"

KonrponbHas pabora no reme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Beepoccuiickas
npoBepoyHas paboTa

HToroBas KOHTpOJIbHAsA paboTa /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/S7G1E2YS5F

https://m.edsoo.ru/B3J1F4A8N

https://m.edsoo.ru/B4G8P9HOY

https://m.edsoo.ru/ASO1L6W90O

63

O06006111EH1E, CUCTEMATU3ALIUS
3HAaHUH 3a Kypc anredpbl U Hayas
MaTemMaTruyeckoro aHamusa 10
Kjacca

https://m.edsoo.ru/Q2US5I5V3U

64

Apudmernueckas u
reoMeTpHuyecKas Mporpeccuu.

https://m.edsoo.ru/B2C5D5Q8W




Hcnonbp30BaHue MPOTPECCUU IS
pelleHus peaabHBIX 3a1a4
MIPHUKJIATHOTO XapaKTepa
beckoneuHno yObIBaroras
reOMETpUYECKasl IPOrPECCHUs.

65 . 1 https://m.edsoo.ru/T5P4Y 1T3F
CyMMa OecKOHEUYHO yObIBarommen
TEOMETPHUECKON MPOTPECCHH

66 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 https://m.edso0o.ru/T3Z6P6Y6C

67 dopmyiia CIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/O9B5Y8P3V
O0001IeHNEe, CHCTEMAaTA3ALUA

68 3HAHHH 33 Kype areOpe! 1 Hatan 1 https://m.eds00.ru/I8G4S5T8S
MaremaTuyeckoro anainusa 10
KJ1acca

OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

CreneHs ¢ pallMOHAILHBIM

1 patt 1 0 0 https://m.edso0.ru/EQIOK1U8Q
okKasaTrelieM

2 CBOICTBA CTEIIEHU 1 0 0 https://m.edsoo.ru/U4K5B4S2T
[IpeobOpazoBaHue BBIpAXKEHUH,

3 COJIEpKaIlNX paliOHAIbLHbBIC 1 0 0 https://m.edsoo.ru/T8T1W2K0R
CTEIEHU
[IpeoOpazoBaHue BBIpAXKEHUH,

4 CoZIepIKaIllNX pallMOHAIbHBIE 1 0 0 https://m.edso0o.ru/W2C2A806P
CTEIEHU
[IpeoOpa3oBaHue BEIpAKCHUH,

5 coJiepKallIuX parmoHaIbHbIC 1 0 0 https://m.edsoo.ru/K8Q6X2K9E
CTENEHU
Iloka3zaTensHble ypaBHEHUA U

6 yp 1 0 0 https://m.edsoo.ru/ESY0Z3D0U
HEpPaBEHCTBA
IToka3aTennHBIE ypaBHEHUS U

7 yp 1 0 0 https://m.edsoo.ru/N3X3Y3G6Z
HEpPaBEHCTBA
Tloka3zaTensHble ypaBHEHUA U

8 P 1 0 0 https://m.edsoo.ru/M6GSZ8SIW
HEpPaBEHCTBA
Tloka3zaTenpHble ypaBHEHUA U

9 yp 1 0 0 https://m.edsoo.ru/Z5X8NI1T5V
HEpPaBEHCTBA
IToka3aTennHbBIE ypaBHEHUS U

10 P 1 0 0 https://m.edsoo.ru/O7V3I4MI11
HEpaBEHCTBA

11 [TokazaTenpHas GyHKIHS, €€ 1 0 0 https://m.edsoo.ru/LEW3M1D6P




12

13

CBOICTBa U rpaduK

KonrtponsHas pabora o teme
"Crenens ¢ palmoHaIbHbIM
nokasaresnem. [lokazarenpHas
¢bynkus. [lokazaTenbHble
ypaBHEHUS U HEpaBEHCTBA"

Jlorapudwm yucia

https://m.edsoo.ru/B1Y1G1X0B

https://m.edsoo.ru/W8W8H702K

14

15

JlecaTu4HBIEC U HATypAJIbHbIE
norapupmMsbl

[TpeoOpa3oBanue BEIpaKeHUH,
COZIepIKAIHX JIOTapUPMBI

https://m.edsoo.ru/Z2X60Q2791

https://m.edsoo0.ru/G9O0K2H1S

16

[IpeoOpazoBaHue BEIpAXKCHUH,
COZIepIKALIHX JIOTapr(pMbI

https://m.edsoo.ru/ESF1U3Z1Y

17

18

[TpeoOpa3oBanue BBIpaKeHUH,
COZepPIKAIHX JIOTapU(MBI
IIpeoOpa3oBaHue BeIpAKEHUI,
COJIepKaIIHX JIOTapu(MBI

https://m.edsoo.ru/I9N3F6B7T

https://m.edsoo.ru/AY9HOW 1N8B

19

Jlorapudmuueckue ypaBHEHUS U

HEpaBEHCTBA

https://m.edsoo.ru/A3W6EOKON

20

21

Jlorapudpmuueckue ypaBHEHUs U

HEepaBEHCTBA

Jlorapudmuueckue ypaBHEHUs U

HCEpPAaBCHCTBA

https://m.edsoo.ru/L8T4R574)

https://m.edsoo.ru/P1TSK2S7R

22

23

24

Jlorapudmuueckue ypaBHeHUS U

HEepaBeHCTBA

Jlorapudpmuueckas pyHkuus, eé

CBOMCTBa U rpaduk

Jlorapudpmuueckas pyHkuus, eé

https://m.edsoo.ru/U7S3A004X

https://m.edsoo.ru/POJ9AIB6X

https://m.edsoo.ru/P9G4H30Q00




CBOICTBa U rpaduk

Tpuronomerpuueckue GyHKIUH, UX

25 . https://m.edsoo.ru/X6R4J9BOW
CBOICTBa U rpaduku
T

26 pH\,r OHOMETPHHICCKHE (YHKIIH, HX https://m.edsoo.ru/T2T2K7Y61
CBOWCTBA U TpapuKu
T e ecKHue

27 pﬂf OHOMETPHUECKHE (YHKIHH, HX https://m.edsoo.ru/EOL1T2Z5S
CBOICTBa U rpaduku
Tpuronomerpuyeckue KWK, UX

28 P . P ymxu https://m.edsoo.1u/JSEQY7L3D
CBOMCTBa U rpaduku
IT

29 PHMEPBI TPHTOROMETPIHCCIHX https://m.eds00.ru/HATOJ7DTS
HEPABCHCTB
II

30 PHMEPBI TPHTOHOMETPHHCCKIX https://m.edsoo.ru/UIR9A8RIF
HEPaBCHCTB
IIpumepsl TPUTOHOMETPUYECKAX

31 PHMEPBLTP P https://m.edsoo.ru/T707C9E3V
HEPaBCHCTB
IT

32 PHMEPBI TPHTOROMETPHACCIHIX https://m.edsoo.r/EOBORTT4E
HEPABCHCTB
KonTponbHas pabota mo Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmudeckue ypaBHeHUS U

33 HepaBeHCTBa. T pUroHOMeTpHUUECKHe https://m.edsoo.ru/X3E3X1E5Q
GbyHKIMH B UX
rpaduku. TpuronomMmeTpudeckue
HepaBeHCTBA"

34 HenpepbiBHble QyHKIIUT https://m.edsoo.ru/C1T1J7H2F
Meto epBaJIo ernie

35 TOML HHTEPBATIOB JUIA PELCHHA https://m.edsoo.ru/V4SSHODI9C
HEPaBEHCTB

36 MeTto HHTEPBAJIOB JJIS PEIICHUS https://m.edsoo.ru/D4D611F4C




HCpPaBCHCTB

37 [TpousBomHas GyHKIIUN https://m.edsoo.ru/STP6F5BOL

38 [TpousBogHas GyHKIHH https://m.edsoo.ru/W1G7I8V7]
['eomerpuueckuii u puznyecKuii

39 . https://m.edsoo.ru/R5V6ISP2W
CMBICJI IPOU3BOIHOM
I'eomeTpuueckuii u pusznueckuii

40 p ib https://m.edsoo.ru/J7T7IM2K7E
CMBICIT TPOU3BOTHOM
[Ipou3BoIHBIE ATIEMEHTAPHBIX

41 . https://m.edsoo.ru/T9B4D2W3D
byHKIUH
[Ipon3BOHBIE 3JIEMEHTAPHBIX

42 . https://m.edsoo.ru/D3M10Q4K50
byHKIUH
IIpou3BogHAas CYMMEL,

43 POMSBOATA EYM . https://m.edsoo.ru/E1 X3I8W6L
MIPOU3BE/ICHUS, YACTHOTO (PYHKITHIA
[IpousBoHAs CYMMBI,

44 p a y . https://m.edsoo.ru/JIR70004U
MIPOU3BEICHNUS, YACTHOTO (PYHKIIMIA
IIpou3BogHAas CYMMEL,

45 P A ™ . https://m.edsoo.ru/PSWS5D6I7E
MIPOM3BEICHHUS, YACTHOTO (PYHKIIMIA
[IpuMeHeHne npou3BOHOM K

46 UCCIIEIOBaHUIO (PYHKIIMM Ha https://m.edsoo.ru/VOPSA8C9Z
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

47 UCCIIEIOBaHUIO (PYHKIIMM Ha https://m.edsoo.ru/KOROM2W6L
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

48 UCCIIeIOBaHUIO (PYHKIMH Ha https://m.edsoo.ru/X5S 1TH2F9I
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHON K

49 P POHIBOT https://m.edsoo.ru/V6K2VSCSH

UCCIIeIOBaHUIO (PYHKIMH Ha




50

MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUs () YHKITUU
Ha OTpE3Ke

https://m.edsoo.ru/W2G 111 K0S

51

Haxoxneaue HaubOoIbIIErO U
HAaUMEHBIIETO 3HAYCHUST ()YHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/QON7C8Y2B

52

53

54

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIETO 3HAYCHUS ()YHKITUU
Ha OTpe3Ke

HaxoxneHrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u

HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/Z0W4R6Y2H

https://m.edsoo.ru/A4LOH2Z1D

https://m.edsoo.ru/I4M8J4S8X

55

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (P YHKIIUU
Ha OTpEe3Ke

https://m.edsoo.ru/P1IH6N9T88G

56

[IpuMeHeHne npou3BOJHON IS
HaXO0XJACHUS HaWIY4IlIero pereHus
B IIPUKJIAQIHBIX 3a7a4ax, JUIst
OIIpeJIeJIEHUs] CKOPOCTH IIpolecca,
3aJJaHHOTO (POPMYIION MK
rpaduKom

https://m.edsoo.ru/ROV2M2S2T

57

KonTponbhas pabota no teme
"[IponsBonnas. [Ilpumenenue
MIPOU3BOJHOMN"

https://m.edsoo.ru/ X8§WINIMS5B




58

59

[TepBooOpaznas. Tabnuma
1€pBOOOPA3HBIX

[TepBooOpaznas. Tabnuma
epBOOOPa3HBIX

https://m.edsoo.ru/NSWSL1110Q

https://m.edsoo.ru/D8P4P3A3G

60

61

62

NHTerpai, reoOMeTpUYECKU U
(bu3nvecKuil CMBICT HHTErpasia
HuTterpan, reomeTpuyeckuii u
(bu3nvecKuil CMBICT HHTErpasia

WuTerpan, reoMeTpuyecKui u
(bu3nuecKuil CMbICT UHTETpaja

https://m.edsoo.ru/C1C5Z0A9A

https://m.edsoo.ru/R4R2T1C7Z

https://m.edsoo.ru/E2K9S 1K9F

63

64

65

Brrunciienne uarerpana no
dbopmyiie Hetorona—JleiibHuna
Brruuciienue nnTerpana mo
dbopmyne Hetorona—JleiiOHuna

Brluucnenue unTerpania no
dopmyne Hetorona—IJleiiOHuna

https://m.edsoo.ru/H2X2H7N4N

https://m.edsoo.ru/I2T2HI9F6K

https://m.edsoo.ru/USSON4T1X

66

67

Brruncnenune uaterpana no
dbopmyne Hetotona—JleitOHuia

CucreMpl TMHEVHBIX YpaBHEHUN

https://m.edsoo.ru/H1J90O7S3L

https://m.edsoo.ru/N7F3G3C2N

68

69

70

71

CucreMbl TMHENHBIX YpaBHEHUN

Pemenune nmpuknaausix 3amay ¢
IIOMOIIBXO CUCTEMBI JIMHEUHEIX
YpaBHEHUU

Pemrenne nmpukiagHeIX 3a1a4y ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

CucreMsl 1 COBOKYITHOCTH LECJIBIX,
palluOHAJIBHBIX, UPPALIUOHAJIbHBIX,

https://m.edsoo.ru/I6O3R1COJ

https://m.edsoo.ru/N2D2G1U8U

https://m.edsoo.ru/W10Q4N2J3G

https://m.edsoo.ru/D9X6P9E7T




72

73

MOKa3aTeIbHbIX, Jorapu(pMUIecKux
YpPaBHEHUI U HEPABEHCTB

CucreMsbl U COBOKYITHOCTH LIENbIX,
paloHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX, JorapupMUIecKux
YpaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
paluOHAJIbHBIX, UPPALIUOHAJIbHBIX,
IIOKa3aTCJIIbHbBIX, JIOFapI/I(l)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

https://m.edsoo.ru/DOQ6G7L7A

https://m.edsoo.ru/V8I7R1L2X

74

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallMOHAJIBHBIX, UPppAllMOHAIBbHBIX,
IIOKa3aTCJIIbHbBIX, JIOFapI/I(bMI/I‘IeCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

https://m.eds00.ru/C4G2N9T4C

75

76

77

78

Hcnonp3oBanue rpadukoB GyHKINH
JUISL pEILICHUs] YPABHEHUM U CUCTEM

Hcnonb3oBanue rpadukoB GyHKIUN
JUISL PEIICHUs] yPaBHEHUH B CUCTEM

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuuHbIX o0aacTeil HayKu U
peanbHON KU3HU

KonrtponsHas pabora no Teme

"MHTerpan u ero NnpuMeHEHUsl.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/D5SL7D5T5D

https://m.edsoo.ru/M9U508X4C

https://m.edsoo.ru/B9Z6K514L

https://m.edsoo.ru/R4F4I15N4X

79

HarypanbHble u niensle yucna B
3a7a4ax U3 peajbHOU KU3HU

https://m.edsoo.ru/I9B6D2W 1 H




HaTypaJ'IBHI)IC " 1 CJIbIC YKUCiia B

80 . https://m.edsoo0.ru/Y2G3E5Y0Q
3a/1auax U3 peaibHOM KU3HU
HarypanbHble u 11en1ple 4ucia B

81 . https://m.edso0.ru/SOU3U5J7V
3a/1auax U3 peaslbHON KU3HH

82 [Ipru3Haky ETMMOCTH LEJIBIX YUCENT https://m.edsoo.ru/AOG3U6LSK

83 [Ipu3HaKku JeTMMOCTH LEIbIX YHCE https://m.edsoo.ru/P2I11MOF5A

84 [Ipru3Haky ETMMOCTH LEJIBIX YUCENT https://m.edsoo.ru/K9E3B1Q9V
[ToBTOpeHHE, 0000IIEHNE,

85 cucTeMaTH3alis 3HaHUH. https://m.edsoo.ru/GOM8Z4G5W
YpaBHeHust
[ToBTOpeHME, 0000IIEHNE,

86 cucTeMaTH3alisl 3HAaHUH. https://m.eds00.ru/D9J3FOW0C
YpaBHeHus
[ToBTOpeHme, 06001EeHNE,

87 cucTeMaTH3alis 3HAaHUH. https://m.edsoo0.ru/A3R0X109V
YpaBHeHus
[ToBTOpenue, o6o0IIEHNE,

88 CHUCTEMAaTHU3AIN SHAHUM. https://m.edsoo.ru/A2H0Y2S71
YpaBHeHust
[ToBTOpenue, 06001IeHNE,

89 CHCTEMATH3aIlUs 3HAHUH. https://m.edsoo.ru/DOJ3K1N5I
YpaBHeHust
[ToBTOpenue, 06001IeHNE,

90 CHCTEMAaTH3allHs 3HAHHIA. https://m.edsoo.ru/M4Z7B9HIG
YpaBHeHust
[ToBTOpenue, o6o0mEH e,

91 CHCTeMaTHu3alus 3HaHUH. https://m.edsoo.ru/LL7B3G6H8O

Hepasencrsa




92

93

94

[ToBTOpEeHue, 0600mIEHNE,
CHCTeMaTHu3alus 3HaHUH.
HepasencrBa

[ToBTOpeHue, 0600IIEHNE,
cUCTeMaTHu3aIys 3HaHHH.
HepaBencrtBa

[ToBTOpeHme, 06001IeHNE,
CUCTEMaTHU3alMs 3HAHUM.
Hepagencrtpa

https://m.edsoo.ru/P8S3U2747

https://m.edsoo.ru/HSK400V7P

https://m.edsoo.ru/TOSOW3O7E

95

[ToBTOpenue, 06001eHNE,
cucreMarmni3anuia 3HaHHfI. CI/ICTCMI)I
YpaBHEHUU

https://m.edsoo.ru/Q1 WI9L6F6F

96

97

98

[ToBTOpeHme, 06001IEeHNE,
cucreMarmni3anuia 3HaHHfI. CI/ICTCMI)I
YpaBHEHUU

[ToBTOpenue, 06061IeHNE,
cucremartusauus 3HaHui. OyHKIUU
[ToBTOpenue, o6o0IIEHNE,
cucremartusauus 3HaHui. OyHKIUU

https://m.edsoo.ru/M3E1K6Z30Q

https://m.edsoo.ru/Y IW5U4M2A

https://m.edsoo.ru/S2S1Y7P7H

99
100

Wrorosas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/X3W9D8Z2B
https://m.edsoo.ru/C2W1N2T5F

101

O0006111eH1E, CUCTEMATH3AIIMS
3HAHUU 32 Kypc anredpbl U Havyall
MaTeMaTudeckoro aHammza 10-11
KJIacCOB

https://m.edso0o.ru/KOK5C9J8Z

102

O0001enue, cucTeMaTH3aIus
3HaHUH 3a KypcC aireOpbl U Havall
MaTeMaTudeckoro aHammza 10-11

https://m.edsoo.ru/B3X6R4T31
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yabTara
1 Yucna 1 BIYUCICHUS
1 OnepupoBaTh MNOHATUSIMU: pPallMOHAIBHOE U JEWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAs U JIeCATHUYHAs! JPpOOb, IPOLIEHTHI
- BbimonHATe  apudmernyeckue omepanuM € PalUOHAIBHBIMU U
' JEHCTBUTEIIbHBIMU YU CIIAMH
13 BemonHATe  TpuUOMMKEHHBIE  BBIYMCICHHS, HUCIONB3YysS  IpaBUIIa
' OKpYIJICHUS, 1e]aTh IPUKUIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN
OnepupoBarh NOHATUAMM: CTEIIEHb C LIEJBIM [I0KA3aTeIeM, CTaHAApTHAs
14 (dopMa 3anmucH AEMCTBUTENBHOIO YKCIa, KOPEHb HATypalbHOW CTEIEHHU;
' UCIOJIb30BATh MOAXOIAILYI0 (GOPMY 3alMCHU ACHCTBUTENBHBIX YHCE JUIS
penieHus MPakTUYECKHX 3a/1a4 U IIPEICTABICHUS] TaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC U TaHTE€HC INPOU3BOJIBHOTO
1.5 yIja; MCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO YIJIa uepe3 oOpaTHbIe
TPUTOHOMETpUUYECKHE (PYHKIIMU
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHAIBHOE, UppanyoHaIbHOe YpaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
55 BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' penaTh TPUTOHOMETPUYECKHUE YPABHEHUS
BoinonHATE peoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEIbIX, PAlUOHAIBHBIX H
MPPALMOHAIIBHBIX YPABHEHNUW U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTell HayKu U peallbHOM JKU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJaul, HUCCIIEI0BaTh
MIOCTPOEHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHKIIMU U Tpaduku
OnepupoBarh MNOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHusl (QyHKUIHH,
3.1 o0acTh OmpeJeNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 00paTHbIC PYHKITUU
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (YHKIIUY, MPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNsT ypaBHEHUH
34 Ctpouts u uuTaTh rpaduKu IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINHU, CTENeHHON (DYHKIMH C IIETTBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKUIUH IS HMCCIEIOBAHUS TPOIECCOB U
35 3aBUCHMOCTEI MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCHMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
Al OnepupoBaTh TOHATUSMU: TOCIEIOBATENLHOCTh, apupMeTH4YecKas u
. reoMeTpuuecKas porpeccun
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlell  IeoMeTpHuYecKOu
MIpOrpeccuu
43 3amaBaTh MOCIEI0BATENBHOCTH PA3TUYHBIMU CIIOCOOaMU
44 Hcnonb3oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMU: MHOKECTBO, OTIEPAIIMN HAJlI MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaT s OMNHCAHUS
5.2 peanbHBIX MPOLIECCOB U SABJICHHWM, MpPU PEIICHUH 3a4ad U3 JPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

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

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, ILIEJI0€ YHMCIIO; HCIOJIBb30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YMCEeN, Pa3j0oKEHHE 4YKClia Ha TMPOCThIC

MHOXXUTEIIN IJI1 pCHICHUA 3aaa4

1.2

OHepI/IpOBaTB IOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJICM

1.3

2.1

22

OHepI/IpOBaTB IIOHATHUAMM J'IOl"apI/I(bM quciia, JCCATHYHBIC n

HaTypaJbHbIE JOTapUPMBI

YpaBHEHMS U HEPABEHCTBA

[IpumeHsITH CBOMCTBA CTENEHU JMJi1 IpeoOpa3oBaHUs BbIPAKEHUM,
OIEpUPOBATh IOHATHSAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIIUX JOorapupMbl;
OTIEPHPOBATH MOHATUSIMHU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;

peuiatb OCHOBHBIC THUIIbI HOFapI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.3

Haxoauts peliCHUA HpOCTCfIIJ.IPIX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUEe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUW IS PELICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCT@ﬁH.IPIX CHUCTEM )51 COBOKYHHOCTCP'I

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIe CUTYyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3a1ayH,
HCCIIEN0BATh IIOCTPOEHHBIE MOJEIH C HCIOJIB30BAaHWEM ammapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTb TMOHATHSMU: TEpUOAMYECKas (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS

uccien0BaHus (QyHKIUH, 331aHHOM rpagukom

3.2

OnepupoBaTh MOHATUSAMU: IPpapHUKH TOKA3aTEIbHON, JJOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEeHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JHMHEHHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpadguku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEHN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOIb30BaTh T'€OMETPUYECKHMH U (U3HYECKUN CMBICI
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (QYHKIUI
Hcnonp30BaTh NPOM3BOJIHYIO Ui  MCCIENOBaHUSA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHUIO TPpaHUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATh
. reoMeTpUUYECKUN U (U3NYECKUI CMBICT UHTErpajia
16 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIMM, BBIYUCIATH
' uHTerpai mno gpopmyne Herotona — JleitOnuma
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpeACTBAMU MATEMATUYICCKOT'O aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymncna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHEeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 paloHaIbHBIMU YHCIaMM, NIPEOOPa30BaHUs YUCIIOBBIX BblpaxkeHHH. [IpumeHneHune
npoOeil U MPOLIEHTOB JUIsl pelleHUs] NMPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HHU
JerictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uyuciaaMu. [IpuOiamxkéHHble
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTATa BBIYUCICHUN
Crenenp ¢ nenbiM nokaszareneM. CrangapTHas (opma 3anmucu JeiCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmeld (GopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUs ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypaJIbHOM CTENIEHU
13 CuHyCc, KOCMHYC U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
' apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHHE, KOpeHb ypaBHEHHMsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN
57 [IpuMeHeHre ypaBHEHHI Y HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 33]1a4 U 3a/1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHON KU3HU
3 @yHKIMH U TpaduKu
3.1 Oynaknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknuu. B3zanmaOo oOpaTHBIC




byHKIUA

Ob6nacte ompeneneHus U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuuu.

32 [IpomexxyTKH 3HAKONMOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
3.3 Crenennass (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3atreneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIEHU
Y TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YHCJIIOBOT'O apryMEHTa
4 Hauana maTeMaTnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCIEA0BaTENIbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
ApudmeTrndeckass M TEOMETpUYECKas Mporpeccud. bBecKOHEYHO YOBIBarOIIas
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEW TeOMETPHUYECKON
' nporpeccuu. PopMyia CIOXKHBIX MNPOIEHTOB. Mcronb30BaHWE NPOrpeccuu st
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haja MHOxecTBaMmu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO arlfapara Jjisi OMNHCAHUsl pPEabHBIX
MPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucia 1 BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens Cc pallMOHANbHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBaHue BhIpaXXeHUH, COAEPKAIUX TOTapUPMBI
55 [Ipeobpa3oBaHue BbIpaX)eHU, COAECPIKAIIUX CTEIIEHHU C paIlMOHATHLHBIM
' MOoKa3aTeaemM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUS U HEPABEHCTBA



CucteMbl JMHEWHBIX ypaBHEHHWU. PelieHWe NpHUKIAIHBIX 3aJad C MOMOIIBIO

>0 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
53 IIpumeHneHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMaTUYECKUX 3314
' W 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peaIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumymMbl 1 MUHUMYMBI (QyHKUuH. HanGosplnee W HauMeHbIIee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
32 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
33 [TokazarenpHas u orapudmMudeckas GyHKIUU, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN 7S pEIICHNs] YpaBHEHUH U JIMHEWHBIX CHCTEM
Hcnons3oBanne rpadukoB  QYHKIOWA IO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IpPU pEIIEHUM 3a7ad W3 APYruX Yy4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUi CMBICI TPOU3BOIHOM
43 ITpousBonHble 3neMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeHeHne NPOU3BOAHONM K HCCIEIOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HauOOoNbIIero 1 HaUMEHBIUIETo 3Ha4eHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne Npou3BOAHOM JUIsl HAXOKJIEHUS! HAWTYUILEro pelIeHNs B IPUKIIaIHbIX
4.5 3ajjayax, M ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOro (opMmysoil wuam
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuil U pusnueckuii cmpici. Boruncienne uHTerpana mno

dhopmyne HetoTona — JleiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUS K PEAMETHBIM pe3y/JbTaTaM OCBOCHHS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Biagenue meronamMy J10Ka3aTenbCTB, AJITOPUTMAMM PELICHMS 3a/1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATDH
0o0paTHOE M NPOTUBOINOJIOKHOE YTBEPXKJIEHUE, MPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMM Haj
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PEIICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX IPEIMETOB; YMEHHE
OIIepUPOBATh NOHATUSAMM: Ipad, CBA3HBINA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUIHBIMU
crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMHU: HATYPAJIBHOE YHUCIO, LIEJI0€ YHUCIIO,
CTEMNEeHb C IeJIBIM TTOKa3aTesieM, KOpeHb HaTypalbHOM CTETICHH, CTETICHb
C palMOHAJIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JIEUCTBUTEIbHBIM
nmokaszaTtesneMm, JorapudmMm dYHCIa, CHUHYC, KOCHHYC M TaHTEHC
MPOU3BOJIBHOTO YHUCJA, OCTATOK IO MOJIYJI, PALMOHAIBHOE YHUCIIO,
WUppAIOHATIEHOE  YHCIIO, MHOXECTBA  HaTypaJbHBIX, IIEJIBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIINK OOIIUNA JENUTENTh W HaUMEHbIIEEe
oOmiee kpaTHoe, anropuT™ EBKinaa mpu pemieHuu 3agad; 3HaKOMCTBO C
Pa3IUYHBIMH ~ TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBHITIOJHATh BBIYMCIICHHE 3HAYCHWH M MPeoOpa3oBaHUs BBIPAKEHUU CO
) CTETICHAMH H norapu@mamu, npeoOpa3oBaHusl APOOHO-PAUOHATIBHBIX
BBIPDAKEHHI; YMEHHE ONEpUpPOBATh MOHATHSAMHU: IOCIEI0BATEIbHOCTD,
apupmMeTrIecKas mporpeccus, reoMeTpruUecKast mporpeccus,
OeCKOHEYHO YOBIBaOIIas TeOMEeTpUYecKas MpOrpeccus; YyMEHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJI€ C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEpUpPOBATH TMOHSATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPsDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOJIYJIb U aPTYMEHT KOMITJIEKCHOTO
yrcna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen  (TeoMeTpuuecKas,
TPUTOHOMETpPUYECKass W  anreOpawdeckas); yMeThb TMPOU3BOJHTH
apudmeTnuecKue ACUCTBUS C KOMIUIEKCHBIMH YHCIAMH; MPUBOAUTH
MpUMEPBl  HCTIOJB30BAHHUS  KOMIUIEKCHBIX ~ YHCEJN;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2x2 wu  3x3, omnpeAenuTenb  MaTpUlbI,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEIS

3 YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, HWPPALMOHAIBHEIE,
NoKa3aTebHbIC, CTENEeHHBIE, JOrapu(pMHUUECKHe, TPUTOHOMETPUUYECKHE




YPaBHEHHsS W HEPAaBEHCTBA, HMX CUCTEMBI; YMEHHE OIEPUPOBATH
HOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABCHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YypaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIATh
YPAaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IPUMEHATH
YPaBHEHHs, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHs MaTeMaTUYECKUX
3aj7a4 M 3a]1a4 U3 PA3IUYHbIX 00JIaCTel HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh HOHATHUSAMH: (QYHKUIWSA, YETHOCTh (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPAaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKUIMHU, SKCTpeMyM (YHKLINHU, HAUOOJbIEE M HAUMEHbBINEE 3HAUYCHUS
(GYHKIMM Ha IPOMEXYTKE, HeTpepbIBHAS (QYHKIMS, aCHMOTOTHI T'paduka
¢byHKLIMY, TIepBas ¥ BTOpasi NPOU3BOIHAS (YHKIMHU, TECOMETPUUECCKUN U
¢u3MYecKuii CMBICT TPOU3BOAHOW, TEPBOOOpa3Hasi, ONpeneNEHHbIH
MHTETPa], YMEHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH  NPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO H
KOMITO3UIIMN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTelIbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOMHYIO JUIsl HCCIENOBaHHUA (DYHKIUH,
HAXOJUTh HAWOONbIIME ¥ HAaUMEHBIIWE 3HAYCHUS (QYHKIMW; CTPOUTH
rpaiKu MHOTOWICHOB C MCIOJB30BAHHMEM arapaTa MaTeMaTHUYECKOTO
aHaJM3a; TPHUMEHSATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHusT B NPUKJIAIHBIX, B TOM YHCIIE COIHAIbHO-IKOHOMHYECKUX H
(du3HyYecKrX 3a/1a4ax; HaXOAUTh IUIOMAAN U 00BEMBI (GUTYDP C TIOMOILBIO
MHTETpajia; MPUBOIUTH NPUMEPHl MATEMAaTHYECKOTO MOACITUPOBAHHS C
NOMOIIBIO AU depeHInanbHbIX YpaBHEHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMH, oOpaTHas
GyHKIUSA, KOMIO3ULMS (QYHKIUM, JuHeiHas (yHKIUS, KBaIpaTUyHas
byHKLu, palnuoHaIbHas byHKLu, CTENeHHast byHKIHSA,
TpUTOHOMETpHUYecKre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
¢GbyHKUMU, TOKa3aTedabHas M Jorapudmuyeckas (QYHKUUU; YyMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKIMH, BBIIOJIHATH IPEeoOpazoBaHUs
rpaduKoB (YHKLHUH, UCTIOIB30BaTh TpapUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYEOHBIX MPEIMETOB H
3aJjay U3 peabHOM JKU3HU; BBIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rTpadukm QyHKOMA uIs
pelleHHs] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IMapamMeTpaMu; U300pakaThb
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHH,
HEPaBEHCTB U UX CUCTEM

VYMeHue pematb TEKCTOBbIE 33/1a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHCTEMBI IO YCIOBMIO 3a/lauyM, HCCIEI0BaTh IOJYyYEHHOE pEIIEeHHE U
OLIGHUBATh MPaBAONOAO0HOCTh pE3yJIbTATOB; yMEHHE MOJEINPOBAThH
peasibHble CHUTYyallMM Ha SI3bIKE MAaTEMAaTHUKH; COCTaBJISATh BBIPAXKEHHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl 110 YCIOBHIO 3aJ1a4H,
UCCIIIOBaTh IIOCTPOEHHBIE MOJEIU C HCIOJb30BaHMEM armrmapara
anreOpbl, HHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuPMeTHYecKoe, MeInaHa,




HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUcCHepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHE W3BIIEKaTh,
MHTEPIPETUPOBATh MHGOPMAIMIO, MPEACTABICHHYI0O B TaliHIlax, Ha
quarpammax, rpadukax, OTpakarollyr0 CBOWCTBA PeallbHBIX MPOIIECCOB
SBJIGHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHUCJE C IMPUMEHEHUEM
rpadUyecKuXx METOJOB U  DJIEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIICIOBATh COBMECTHBIC HAONIOACHHS C TOMOINBIO JHarpaMm
paccerBaHus U JUHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4aillHOE
COOBITHE, BEPOATHOCTH CIYyYaWHOTO COOBITHSI; YMEHHUE BBIUUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; NPUMEHATH
(GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyITy IOJHON
BEpOATHOCTH, popmyny bepHymnu, komOuHaTopHbIe (HaKThl U POPMYIIBL;
OIICHUBATHh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEpUPOBATH
MNOHATUSIMM:  CIy4aiiHass BENUYMHA, pacCIpellelieHue BepOATHOCTEH,
MaTeMaTUYeCcKoe OXUJAHWEe, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIMU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO Y HOPMAJIBHOTO  PpaCIpeCIICHH;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpefeNieHudl Juis
pelIeHusl 3a/iay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUIM; YMEHUE TNPUBOAUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TMEepecTaHOBOK; OuHOM HbroTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJIsl PELICHUS 3a7a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NOJYUCHHBIA PE3YNIbTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH  Yroul,
JBYIpaHHBIA yroji, TPEXTPaHHBIM yrojy, CKpEeIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY MNPSAMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3a1a4 U3ydeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa;  CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0O T€OMETPUUECKUX TOHATHH H
BEJIMYMH, PEIaTh CBS3aHHbIE C HUMH NPaKTHYECKHUE 3a]1aun
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YMeHue onepupoBaTh MOHATUSIMHM: IJIOWAAbL (UTYpbl, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mnapajuienenunen, Nnpu3Ma, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepsl, MIomanb
MOBEPXHOCTU NUPAMUJBI, MPU3MBIL, KOHYyCa, IWIMHApA, 0o0BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesieuIeaa, MUpaMUAbl, TPU3MBI, LWIMHIpA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUs KOHyca W LWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; YMEHHE CTPOMTb CEUYCHHE
MHOT'OIpaHHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUTYpBl U MOBEPXHOCTU
BPALLEHUS, UX CEUYEHUs], B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
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yYMEHHE NPUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBaTH ONpPEEIICHUS U3Yy4aeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3BI
0 CBOICTBaxX W IMpU3HAKaX IeOMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuoo Quryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIIBHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh NOHATHUSAMH: JBUKEHHE B TPOCTPAHCTBE,
napajieNIbHbl MEepeHoC, CUMMETPUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA0OMsA, TOAOOHBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUIYpBI, B TOM YHCJE B IIPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BAaTh T'€OMETPUYECKHE OTHOLICHHS
IOpU PELICeHUWU 3a/a4; HaXOAWUTh IEOMETPUYECKHE BEJINYMHBI (AJIUHA,
yroj, IUIOMAAb, OOBEM) MpPH pEUICHHH 3a1a4 M3 APYruX Y4eOHBIX
IPEIMETOB U U3 PealbHOMN KU3HU; YMEHHUE BBIYUCIATH F€OMETPUYECKHE
BEIIMYUHBI (JUIMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCMONb3Yysl H3y4yeHHble (DOpPMyJbl M METOABI, B TOM YHCIE: ILJIOMIAMb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb CHEpHI;
00bEM Ky0Oa, NMpsIMOYTOJILHOTO MapajulesieNuIesa, MUpaMuibl, MPU3MBI,
IIMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB
oJI0OHBIX QUryp
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YMeHue onepupoBaTh MOHATHSIMU: NPSMOYTOJIbHAs cCUCTEMa KOOPIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3JIoKEHHE BeKTopa 1o Oasucy,
CKaJIIpHOE IIPOM3BEIECHUE, BEKTOPHOE IIPOM3BEIEHUE, YIol MEKAY
BEKTOpaMH; YMEHHE HUCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOX
JUISL pelIeHUs] TeOMETPUYECKHMX 3aJad M 3aJad JpYyrux Yy4yeOHbIX
IIPEIMETOB
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VYMeHue BbIOMpATh MNOAXOASIIMM MeTOJN Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTEeMaTUKH B W3YYEHUU IMPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBIEHHUH; yMEHHE pacIO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJMTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHPOBOM
MaTE€MaTU4eCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
10 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOICHTHI,
’ OCCKOHEYHBIC MTEPUOTUUCCKHUE TPOOH
13 Apudmernaeckuit KopeHb HaTypaJibHOW cTeneHu. J[ecTBus ¢ apupMETHYECCKUMHU
KOPHSIMU HAaTypaJIbHON CTENEHU
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3arenaeM. CBoMCTBa
CTETeHH
15 CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYPAIbHBIC JTOTaPHUPMBI
HeiictButenpuble  uyucia. ApudMeTHYECKHE Olepaluu C JAeUCTBUTEIbHBIMU
1.7 ymuciamu. [IpubnnxEnHble BBIYUCIIEHUS, IpaBUa OKPYIJIEHUS, IPUKHUKA U OL[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpaszoBanue BhIpaKEeHUH
1.9 KommiekcHbie yncna
2 YpaBHEeHHs 1 HEPaBEHCTBA
2.1 [{enbie 1 IpOOHO-paIMOHATBHBIE YPABHEHUS
2.2 HppauroHaibHbIE YpaBHEHUS
23 Tpuronomerpuieckue ypaBHEHHS
24 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUSI
2.5 Ienbie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenpHbIe U TOTapuPMHUUECKIE HEPABEHCTBRA
2.8 TpuroHomeTpru4ecKue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEeHUN. OnpenenuTennb MaTpHLIbl
3 OyHKIHH U TpaduKu
31 Oynkuus, crnocoObl 3ananus ¢yHkuuu. ['paduk QyHkiuu. BzaumHO oOpaTHbIE
' byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
OO6nacte ompeeneHuss W MHOXKECTBO 3HaueHuW GyHKimu. Hymm ¢yHKIum.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHUH.
' Makcumymbl U1 MUHUMYMBl (QyHknuu. Hawmbonbliee W HauMEHbIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE
33 CrenenHass (yHKIuS C HaTypaJbHbIM M LEJIbIM MOKa3zarerneMm. EE cBoiictBa u
rpadux. CBoiicTBa U rpaduK KOPHS n-0i CTENEHU
34 Tpuronomerpuueckue GYHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarensHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U rpaduKu




Toukm paspeiBa. AcumnTorel TpadukoB ¢GyHkumii. CsoiicTBa  (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 3aaHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmysa CI0XKHBIX TPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (HYHKIMNA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIHMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxosxaenne HamOONbIIer0o ¥ HauMEHbBILIET0 3HAYeHUs (YHKIMU Ha
OTpE3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BPAICHUS
7.5 KoopauHnats!l 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaTeMartuka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Hadasia MatremaTuuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AxumonepHoe o611ecTBo «3narenbcTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Mabynun M.J., TkaueBa M.B., ®enoposa H.E. "Anredpa u Hauana
MaremaTuieckoro ananusa. 11 knacc. Jlupakruueckue Marepuaisl. ba3oBblil u
yrayOJaeHHBIN ypOoBHU"

LU®POBBIE OBPA3OBATEJBHBIE PECYPCHI M PECYPCHI CETH
VB 1LIOK
WHTEPHET

Caiit cmam I'MA https://sdamgia.ru/,

Hagurarop camocrositensHoi noaroroskn @UIIN https://fipi.ru/navigator-

podgotovki/navigator-ege#ma
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