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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajinu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHkuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxkaTenbHO-METOANYECKast JIUHUS « MHOKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrpPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB (QYHKIMNA U1l peLICHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIIMH. MeToT MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumMeHeHne MpOU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOAHCTO O6HICI‘O O6p8,30BaHI/I$I CICAYIOINX JTUYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIUN 00YUAIOMIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHMs, HATHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MATE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 33/1a4 MATEMAaTUUECKON HAPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM I pelleHus 3a1ady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATh NMPOEKTHYK) M HCCIEAOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXHCaAlowe2o  Mupa,  NpuMeHeHue  J102UYeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3a7aun (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCHI, (UKCHPYIOUIUME MPOTHUBOpPEYHUE, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

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

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pEelIeHus; COMOCTaBIATh CBOM CYXACHHS C CYXACHUSAMHU JAPYTHX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opMmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
[IPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PE3YIbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATE TPUOIMAKEHHBIE BBIYUCIECHUS, UCITIOIb3YS MPaBUia OKPYTIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOPMY 3allUCH AEUCTBUTENBHBIX YUCEN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh npeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALUOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JIacTel HAyKU U PEaIbHOM KU3HH.



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

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QYHKIUHU, 00JIacCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATUSMU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CtpouThs U 4uTaTh TPaQUKU JTUHEHHON (PYHKIMHU, KBAAPATUUHON (PyHKIHUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]y BETUUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUECKON MPOTPECCUM.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: OIIpENIEIICHHUE, TeopeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, IE€J0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHsaTe mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpPXKAIIUX JIOTapU(PMBI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCITIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAQXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayd,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh HUX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4YeCKOro aHajau3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb3oBaTh NPOU3BOAHYIO AJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSMHU: TEpPBOOOpa3Has U  HHTErpajig; TMOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpAT
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIE COIIHAIBHO-DKOHOMHUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHYCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHoecTBa pallHOHAJIBHBIX U
1 EeMCTBUTEIbHBIX YKCEl. PalinoHabHbIC 14 1 bubmorexa [IOK
a -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 bubnuoreka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—Oi CTETIeHHU. 18 1 bubnuotexa [HOK
HppauroHanbHble ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyisl
4 TPUTOHOMETPHUHU. T pUTOHOMETPUICCKHE 22 1 bubmorexa [JOK
p TP 2P p https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 ITocnenoBaTebHOCTH U MTPOTPECCHU 5 bubmorexa LHOK
a porp https://m.edso0o.ru/1568aba3
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bu6nuoreka [IOK
3HAHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4



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

Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
CreneHsb ¢ palioOHaIbHBIM MTOKA3aTENIECM.
1 [TokazarensHast pynkms. [TokazaTenpHbIe 12 1 bubmmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapupmudeckast QyHKIIHS.
2 HorapniMquCKHe Q)yaBIfIleHI/DI u 12 bubmorexa LHOK
P P https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
TpuronomeTpuieckre GyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeT(I)IZ‘IeCIj(I/Ie 9 1 bubmorexa HOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmmoreka [IOK
4 IIponsBonHas. [IpuMenenue npon3BoaHON 24 1 https://m.edsoo.ru/fL1cdafd
5 HnTerpan u ero npuMeHEHUS 9 bubmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
. bubmorexa [JOK
6 CHCTeMEI ypaBHeHH# 12 . https://m.edsoo.ru/f11c4afd
7 HarypanbHble U 1ie/ble Yucia 6 bubmorexa HOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 18 5 bu6nuoreka [IOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Homep
Ne uudgposbie .
Tema ypoka KoHnTpoJbHbie y4eOHoit
n/n Bcero o0pa3oBaTte/ibHbIE
padoThbI HeaeJHn
pecypchl
1 MHo03ecTBO, Onepaluy HaJl MHOKECTBAMHU. bubnmnoreka HOK 1 nenens
Huarpammsl Diinepa—Benna https://m.edsoo.ru/746d5dce = ceHTSIOps
Panmonaneubie yncia. OObIKHOBEHHBIE U
2 €CATUYHBIC TPOOH, TTPOLICHTHI bubmorexa HOK I nepens
A APODH, TIpott ’ https://m.eds00.ru/be888093 = ceHTSAOpsI
OecKkOHEUYHbIE IEPUOANYECKUE APOodH
Apudmernueckre onepanum ¢
3 ZEII/I(i())HaJIBHBIMI/I qncnI;Mn npeoOpazoBaHUs bubmorexa LHOK 2 nepens
P L peobp https://m.edsoo.ru/4d7f95fe | ceHTsOpst
YHUCJIOBBIX BBIPAKEHUM
IIpnmenenue apoOeii U IPOLEHTOB IS
4 epmeHI/m 1} I/IKJI'I)aJIHI)IX 335)12111 W3 pa3JIMYHbIX bubmmorexa [JOK 2 nepens
P . P i . p https://m.eds00.ru/44dd1046  ceHTs0Ops
oTpacyeil 3HaHUI U peaTbHOM KU3HU
IIpumenenne apoOeii U OPOIEHTOB s
5 epmeHm[ 1} I/IKJI'I)a HBIX 3ap a4 U3 Pa3INIHBIX brbmmorexa [JOK 3 Hepels
P N P vﬂ a . p https://m.eds00.ru/d99d8c74  ceHTSOPS
oTpacyeil 3HaHU U peaTbHOU KU3HU
6 JleficTBUTENbHBIC YKClIa. PalioHaabHbIE but6mmoreka [IOK 3 Hemens
HppaMOHAIIbHBIE YHCIIA https://m.edsoo.ru/2f36a36f CEHTSIOpsI
- Apudmerndyeckue orneparuu ¢ Bubmmoreka [TOK 4 Henerst
JNEUCTBUTEIBHBIMU YU CIIAMH https://m.edsoo.ru/a97al2d9  ceHTs0Ops
[TpubmmxEHHBIC BEIYUCIICHHUS], IPABHIIA
8 OKPYTJICHUS, IPUKUIKA U OIICHKA PE3yIbTaTa bubmmorexa [JOK 4 e
PyE > T pesy: https://m.edsoo.ru/cb723fbd | centsOpst

BBEIYMCIICHUH



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

ToxnaecTBa U TOXKAECTBEHHbIE bubmmoreka [IOK 1 menens
9
npeoOpa3oBaHus https://m.edsoo.ru/3a23acl5  okTs0ps
10 VYpaBHeHHEe, KOPEHb YPaBHEHUS bubmmorexa LHOK I repens
P > KOPEHE 3P https://m.edsoo.ru/11ac68be = okTsOps
11 HepaBeHctBo, pelieHre HepaBEeHCTBA bubmmorera LIOK 2 Hejiens
P P P https://m.eds00.ru/50bdf26d = oxTs0ps
12 Merto HHTEpBAIOB bubmorexa [JOK 2 nepens
A p https://m.eds00.ru/775f5d99  okTsi0ps
13 Pemrenue nenpix U ApoOHO-pAIIOHATBHBIX bubnuoreka [JOK 3 menens
YPaBHEHHH U HEPABEHCTB https://m.edsoo.ru/6ec7al07 = okTsOps
KontposbHas padora mo Teme "MHOXKecTBa
14 allMOHAJIBHBIX U AEUCTBUTEIbHBIX YHCEI bubmmorexa LIOK 3 HeJeIIA
patt g . https://m.eds00.ru/1914a389 = oxTsOps
PanyonanbHble ypaBHEHHS U HEPABEHCTB
15 @OyHKIMSL, cIOCOOBI 3aJaHUST PYHKIIUH. bubnmnorexka HOK 4 nenenst
B3aumHuo oOpatHble pyHKIMN https://m.edsoo.ru/226eeabf = oxTa0ps
I'padux Kkuuu. O651acTh ONpeeeHus U
16 Mio?i(ecflg};HI;quHﬁ byHK I/II/II) JPII T bubmmorexa LOK 4 menens
YHIIHHI. Ty https://m.edsoo.ru/763e75ee = OKTsIOps
¢bynakuuu. [IpoMexyTKH 3HAKOTTOCTOSIHCTBA
17 UérHble ¥ HeYETHBIE (PYHKITUH bubnmorexa LIOK 2 Henens
Y https://m.edsoo.ru/ff4564ad HOS0ODs
CreneHb ¢ 1ETbIM MOKa3aTeNeM.
18 CrannaptHas ¢popma 3arucu bubnmorexa LHOK 2 Hezens
3 Hap P https://m.eds00.ru/66446d3e = HoOs0ps
JeMCTBUTENILHOTO YHCIIa
Hcnons3oBanne moaxoasiieit hopmbl
19 3aIIMCU JEUCTBUTEIBHBIX YUCET I but6mmoreka [IOK 3 genens
peLIeHus IPaKTUYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6fl =~ HOsIOps
NPEJCTaBICHUS JAHHBIX
20 Crenennast GyHKIHS C HATYPATbHBIM U bubnuotexa [JOK 3 Henmens
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1eNbIM 1oka3zareneM. E€ cBoiicTBa u rpaduk https://m.eds00.ru/3f25a047 | HostOps
91 ApudmeTnueckuii KOpeHb HaTypalbHOU bubnumoreka [JOK 4 nenens
CTENEHU https://m.edsoo.ru/d82c36d4 = HOsOps
ApudmeTrueckuii KOpeHb HaTypalbHON bubnmoreka [JOK 4 nenens
22
CTETEeHU https://m.edsoo.ru/fe7fc4db HOSIOps
93 CaoiicTBa apu(hMEeTHIECKOTO KOPHS bubnmoreka [JOK 1 nenens
HATYpaJIbHOH CTEIICHH https://m.edsoo.ru/444c4b9c = nexabps
24 CBoiicTBa apu(pMeTHYECKOTO KOPHS bubnuoreka [JOK 1 Henens
HATypaJIbHOH CTEeTIEHH https://m.edsoo.ru/d0fOb260  mexaOps
CaoiicTBa apu(MeTHYeCcCKOro KOpHs bubnuotexa [HOK 2 "Henens
25 .
HaTypaJlbHOM CTENEHU https://m.eds00.ru/c3389865  nexabps
26 JleiicTBHsI ¢ apruMETHUSCKUMHA KOPHIMH N— bubnmnoreka HOK 2 "Henens
Ol cTereHn https://m.edso0.ru/54b815¢5 = nexabps
97 JlelicTBus ¢ apuMeTHUECKUMU KOPHIMU N— bubmuoreka [JOK 3 Henensa
Ol CTeneHn https://m.edsoo.ru/83105a0e = nexabps
28 JlelicTBus ¢ apuMeTHIEeCKUMHU KOPHIMHU N— bubnmnorexka HOK 3 Henensa
Ol cTeneHu https://m.edsoo.ru/2ablc7bc = nmexabps
29 JeiicTBus ¢ apuMeTUUECKUMU KOPHSIMHU N— bubnmnoreka [JOK 4 nenens
OU CTEIIeHU https://m.edsoo.ru/eacb053c nexaopst
30 JlelicTBus ¢ apuMeTHUECKUMU KOPHIMHU N— bubmuoreka [JOK 4 nenensa
Oli CTeNeHU https://m.edsoo.ru/8a5ada51 = nmexalOps
31 PeleHne nppalMOHAIBHBIX YPABHEHUN U bu6muoreka [JOK 3 Henensa
HEPABEHCTB https://m.eds00.ru/69106ae7 = stHBaps
39 Pemenue nppanmoHanbHBIX YpaBHEHUN U bubnmoreka [JOK 3 Henmens
HEPaBEHCTB https://m.eds00.ru/9362fea9 = sHBaps
33 Pelienue nppalioHanbHbIX YpaBHEHUN U bubmuorexa [JOK 4 nenens
HEPABEHCTB https://m.eds00.ru/78d9b391  sHBaps
34 Pemenue nppanmoHanbHBIX YpaBHEHUN 1 bubnuotexa [JOK 4 Henens
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HEPABEHCTB https://m.edsoo.ru/de7ca33e = suBaps
35 Peurenne nppanoHanbHbIX YpaBHEHUN U bubnumoreka [JOK 5 Henens
HEPABCHCTB https://m.edsoo.ru/87e5e52d = stHBaps
. . bubmuorexa [JOK 5 Henmens
36 C n-
BOHCTBA M rpaduk KOpHs N-Off cTeneHH https://m.edsoo.ru/ebOcc5e3 = sHBaps
bubmuorexa [JOK 1 Henens
37 Caoii N-oif
BOHCTBA 1 IPAQHI KOPHA N-Of CTeMeHK https://m.eds00.ru/5f29b9b5 = derpans
KonrtponbHas pabora no teme
"Apudmernueckuii KOpeHb N—Oi CTEIEHH. bubmoreka LIOK 1 Henens
38
HppanmonanbHble ypaBHEHUA U https://m.edsoo.ru/f13af630 dbespans
HepaBeHCTBa"
39 Cunyc, KOCUHYC ¥ TaHI'€HC YUCIIOBOTO bubmmorexa LIOK 2 menens
aprymeHTa https://m.edsoo.ru/5f605ed0 = deBpans
40 CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO bubmuotexa [JOK 2 Henens
apryMmeHra https://m.edsoo.ru/ec9f4d78 = despans
41 ApKCHHYC, apKKOCUHYC U apKTaHT€HC bubnmnoreka [JOK 3 Henmens
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a  derpans
42 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubnmnoreka [JOK 3 Henens
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1ff9220 dbespans
Tpuronomerpuyeckas OKpy>KHOCTb,
43 05 e eﬂeHI/ITf T I/IFOHOMCEYI/I‘-IGCKI/IX bubnrorexa LOK 4 mezens
pedl B p p https://m.edsoo.ru/6df195a0 = deBpas
(GYHKIMN YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyXKHOCTb,
44 05 e eneHHT: T I/IFOHOMepyI/ILIeCKI/IX Bubmmorexa [IOK 4 Hepens
pen N P P https://m.eds00.ru/6b61c578  derpans
(GyYHKIMI YKCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI bubmmorera LOK | repens
™ R pMy https://m.edsoo.ru/6ed2b3ba  maprta
46 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI bubnmorexa [JOK 1 nenens
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https://m.edsoo.ru/fcdd2a2e =~ wmapra
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI bubmmorexa LHOK 2 Hezels
P P Py https://m.edsoo.ru/b8a0ff2f Mapra
48 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI bubmmorexa [IOK 2 HefeIL
R R pMY https://m.eds00.ru/12d1413c ~ mapra
49 [Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX bubnmoreka [JOK 3 Henens
BBIPAKCHUI https://m.edsoo.ru/e248c5fc =~ maprta
50 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnuoreka [JOK 3 Henens
BBIPAKECHUN https://m.edsoo.ru/09ba5b3d =~ mapra
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnuotexa [HOK 4 nenens
51 .
BbIpaXKCHUI https://m.edsoo.ru/1f4655da  maprta
59 [Ipeobpa3oBaHre TPUTOHOMETPUUSCKUX bubnmnoreka HOK 1 Henens
BBIPAKCHUI https://m.edsoo.ru/76¢ce9958 = ampenst
53 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnmnoreka [JOK 2 "Henens
BBIPAKEHUN https://m.edsoo.ru/8fa598b5  ampens
54 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN bubmmorera LOK 2 Hegelts
p p P https://m.edsoo.ru/6baefel9 amnpels
55 Perrenue TpuroHOMeTpUYECKUX YpaBHEHUM bubmmorexa [TOK 3 Hepens
P P P https://m.edsoo.ru/alf8d141 = ampesns
56 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN bubmmorexa LHOK 3 HepeILA
P P P https://m.eds00.ru/65a0f2d0 = ampesnst
57 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN bubnrorexa LOK 4 mezens
p p P https://m.edsoo.ru/0d8a770d  ampens
58 Pemrenne TpUroHOMETpHUECKUX YpaBHEHHUI bubmmorexa LOK 4 mepens
P P P https://m.edsoo.ru/cec28774 = ampenst
59 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN bubmmorexa LOK > Heflells
P P P https://m.edsoo.ru/e6eec650 = ampesnst
60 0O0600menue 110 TemaMm "OCHOBHBIE but6mmoreka [IOK 5 Henmens
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TPUTOHOMETPHYECKHE POPMYJIBIL. https://m.edsoo.ru/aed44ac4c = ampens
Tpuronomerpuieckue ypaBHeHU"
KonrtponsHas padora o teme "®@opmyibl
61 TpUrOHOMETpHUU. TpUroHOMETpUYECKHE 1 bu6nmoreka [IOK 1 menmens
ypaBHeHus'"/Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/b46a8228 | wmas
pabora
62 HroroBas koHTpoONBHAs paboTa / 1 bubnuoreka [JOK 1 Henens
Bcepoccuiickas npoepounas pabota https://m.edso0.ru/188bbf6c mas
O0001enue, cucTeMaTH3allks 3HaHUH 3a
63 KypcC aJre0Opsl U Hayal MaTEMaTUYECKOr0 1 bubmorexa LOK 2 Henens
yp p https://m.edso0.ru/33e6629% | wmas
againn3a 10 kimacca
Apudmerndeckas 1 reoMeTprUIecKas
64 nporpeccuu. Mcnonp30BaHue Nporpeccuu 1 bubnuorexa [HOK 2 "Henens
JUISL PELIEHUS pealIbHBIX 3a/1a4 IPUKIIATHOTO https://m.edso00.ru/d36669f8 Mas
Xapaktepa
beckoHeuHo yObIBaromiasi reoMeTpruiecKast
65 nporpeccusa. Cymma OECKOHEUHO 1 bubmorexa HOK 3 mepens
porp . M . https://m.edsoo.ru/1cbf72bl = wmas
yOBIBaIOIIEH reOMETPHUUECKON MPOrPEecCUuu
66 dopmya CIIOKHBIX IPOLIEHTOB 1 Bubmorexa ITOK 3 mepens
PMY pont https://m.edsoo.ru/538fc437 Mas
67 ®opMmyiia CI0KHBIX IPOLEHTOB 1 bubmmoreka LIOK & HezcI
pMY pont https://m.edsoo.ru/c2627eca mas
O0o001enue, cucTeMaTH3alusa 3HaHUH 3a
68 KypC allreOpsl ¥ Hauall MaTEMaTUYECKOTO 1 bubmmorexa TIOK 4 nepens
M p https://m.edso0.ru/49f1b827 Mas
a"ammza 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Homep
Ne uudgposbie .
Tema ypoka KoHTpoJibHbIC yueOHOM
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI HeaeJHn
pecypchl

1 CreneHb ¢ palMOHAJILHBIM IIOKa3aTeleM bubmmorexa LIOK 1 mepems
patt https://m.eds00.ru/a52939b3  ceHtsa0Ops
2 CBONCTBA CTOICHI bu6mmoreka [IOK 1 Hepens
https://m.eds00.ru/ff601408  ceHTs0ps
[IpeobpazoBanue BbIpaKEHUM, COACPIKAIIIX bubnmnoreka [HOK 1 Henens

3
palMoHalIbHbIE CTEIICHU https://m.edsoo.ru/3d87e248 = ceHTSOPs
4 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubnuoreka [JOK 2 "enens
paloOHaJIbHBIE CTEIIEHU https://m.eds00.ru/343c6b64  centsOps
5 [IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX bubmuorexa [JOK 2 nenens
paloOHaIbHBIE CTEIIEHU https://m.eds00.ru/4064d354  ceHts0ps
6 ITokxa3aTensHEIC AdBHCHUA U HCPABCHCTBA bubmmorexa HOK 2 HeAe
P P https://m.edsoo.ru/be76320c = ceHTIOPs
7 [Toka3arenbHbIC ypaBHEHHs U HEPAaBEHCTBA bubmmorexa LOK 3 HepeILA
P P https://m.eds00.ru/3d408009 = ceHTSOpsI
8 IToka3aTennHEIC AaBHCHUA U HEPABCHCTBA bubmorexa HOK 3 Heae
yp P https://m.edsoo.ru/bd5ffOec CEHTS0ps
9 IToka3aTennHEIC AaBHCHUA U HEPABCHCTBA bubmmorexa HOK 3 Heae
P P https://m.edsoo.ru/cebfl0c6 = ceHTSIOpSs
10 [Toxa3aTenbHbIe YpaBHEHUS 1 HEPABEHCTBA bubnuorexa LHOK 4 mezents
P P https://m.eds00.ru/536de727 = ceHTSOps
1 [TokazaTenpHast GyHKIMS, €€ CBOWCTBA U but6mmoreka [IOK 4 nenens
rpaduk https://m.eds00.ru/85bc8132  ceHts0ps
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KonTtponpHas padora no teme "CremneHs ¢

panMoOHAIbHBIM NOKa3ateneM. [lokazarenbHas bu6nuoreka [IOK 4 Henens
12
¢dbynakuus. [TokazareabHble ypaBHEHUS U https://m.edsoo.ru/58e8e2f2 = cents0ps
HepaBeHCTBA"
bubmuorexa [JOK 1 Henens
13 JI
orapugm wncna https://m.eds00.ru/3e3230d4  oxtsi6pst
14 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(pMBI bubmmorexa LIOK I mepems
P P https://m.edsoo.ru/lea72162  okTAOps
[TpeoOpazoBaHue BbIpAKEHHIA, COJIEPIKAITIX bubnuotexa [HOK 1 Henens
15
norapudmbl https://m.edsoo.ru/da48154c =~ okTs0ps
[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX bubnuotexa [HOK 2 nepens
16
J0TapuQMbI https://m.edsoo.ru/4beff03b OKTAODS
17 [TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX bubnmnoreka HOK 2 "enens
J0rapupmsl https://m.edsoo.ru/fe189f2d OKTAOp
18 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubmmoreka [JOK 2 Henenst
aorapumbl https://m.edsoo.ru/fadb8aa5  okTsaOps
19 Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA brbmmorexa LTOK 3 HefleI
P P P https://m.eds00.ru/3034724e  okTs0ps
20 Jlorapugmuueckue ypaBHEHHs 1 HEpPaBEHCTBA bubmmorexa LOK 3 HeJloIA
3 P P https://m.edsoo.ru/712ac2d9  okTs0ps
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA bubnrorexa LOK 3 HeJleIA
P yp p https://m.edsoo.ru/9e3f4bc9  okTaOps
22 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA bubmmorexa LOK 4 mepens
p P P https://m.edsoo.ru/15bclcfb ~ okTs0Ops
93 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U bubnmoreka [JOK 4 nenens
rpaduk https://m.edsoo.ru/d68bbed9d =~ oxTsa0ps
24 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U bubnuotexa [JOK 4 nenens

rpaduk

https://m.edso00.ru/9d102051

OKTAODA
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Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA bubmumoreka [IOK 2 menens
25
u rpaduku https://m.edsoo.ru/beeff646 HOSIOps
26 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA bubnunoreka [JOK 2 menens
U rpad Ky https://m.edsoo.ru/d2e4601b  HOsOps
Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA bubnmoreka [JOK 2 "Henens
27
U rpaQuKu https://m.eds00.ru/ba9da96d = Hos6ps
Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA bubnmnorexka HOK 3 menens
28
u rpaduKu https://m.edsoo.ru/24ab3c53  HOsOps
29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB bubmmorexa LIOK 3 Heptons
PHMEPRLTP P P https://m.edsoo.ru/5272b%l  HOsOps
30 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB bubnuorexa LOK 3 Henens
PUMEPHITP p P https://m.eds00.ru/0c837397 = HosOps
31 [IpumMepsl TPUTOHOMETPHUUECKUX HEPABEHCTB bubnuoreka LOK 4 Hepm
PHMEPBLTP P P https://m.edsoo.ru/e6e1901f = HosOps
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB brbmmorexa LTOK 4 Heper
PHMEPRLTP P P https://m.eds00.ru/0f903c75  HOsIOps
KonrponbHas pabora no reme
"Jlorapudmuueckast pyHKIuUS.
33 Jlorapugmuueckue ypaBHEHUs U bubmuoreka [JOK 4 uenens
HepaBeHCTBA. TpUronoMerpuueckrue QyHKIUU https://m.eds00.ru/10130727  HOSIOps
u ux rpadukn. TpuroHoMeTpudecKue
HepaBeHCTBA"
bubmmorexa [JOK 1 Henens
34 H
CTPEPIBHBIC (yHKIIH https://m.eds00.ru/403bfb0d ~ niexaGps
35 MeTtoa HHTEpBaJIOB JIJIs pEIICHUS] HEPABEHCTB bubmmoreka LTOK L menens
A P AP p https://m.edsoo.ru/6db0b423  nexalOps
bubmuorexa [JOK 1 Hepens
36 MeToa UHTEpBAJIOB TSI pEIICHUST HEPAaBEHCTB

https://m.edsoo.ru/0adbcelb

nexkaopst
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37 [IpousBonHas GpyHKIIUU bubmorexa LOK 2 nepens
https://m.edsoo.ru/0731ad3d =~ mexaOps
38 Tpomseonas pywkiin ﬁﬁ?ﬁfﬁggﬁmdﬁoa ielgé??
39 FCOMeTpI/I‘Ie(jKI/Iﬁ 1 GU3UYECKUN CMBICIT bubnmoreka [JOK 2 "Henens
MIPOU3BOJHOM https://m.eds00.ru/6c8d36ff =~ nexabps
40 I'eomeTpuueckuii 1 Gpu3nvecKuii CMBICIT bubmmoreka [JOK 3 menens
MIPOU3BOHOM https://m.edsoo.ru/a413ecad  nexabps
41 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN bubmmorexa LIOK 3 HefleIL
https://m.edsoo.ru/c7550e5f = mexaOps
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH bubmorexa LHOK 3 Hejiens
https://m.edsoo.ru/14ab3cdb  nmexabps
43 [IpounsBoiHass cyMMBI, IPOU3BEACHMUS, bubnmnorexka HOK 4 menens
YacTHOTO (PyHKIUH https://m.edsoo.ru/c12a0552 = nexaOps
44 [IpousBoiHas CyMMBbI, MPOU3BEACHHUS, bubnmnoreka [JOK 4 nenens
Y4acTHOTO (DyHKIIUH https://m.eds00.ru/d598f201 =~ nexabOps
45 IIpousBoaHass CyMMBI, IIPOU3BEICHHUS, bubmuotexa [JOK 4 nenens
YaCTHOTO (pyHKUMI https://m.edsoo.ru/lde34d4d =~ nmexalOps
46 [IpumMeHenne mpou3BOIHON K UCCIEAOBAHUIO bubmmoreka [IOK 3 Henend
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI https://m.edsoo.ru/17af2df9 STHBaPs
47 IIprMeHeHre TPOU3BOIHON K UCCIIENOBAaHHIO bubmorexa LIOK 3 Henenst
(GyHKIMI Ha MOHOTOHHOCTB M 3KCTPEMYMBI https://m.edsoo.ru/a8cabad4  sHBaps
48 [Ipumenenne npou3BOIHOM K UCCIEA0BAHUIO bubnuotexa [JOK 3 Henens
(GyHKLIMH HA MOHOTOHHOCTD U AKCTPEMYMBI https://m.edsoo.ru/Ob41ledd  sHBaps
49 [IpruMmeHeHrne nporu3BOJHOMN K UCCIIEA0BAHUIO but6mmoreka [IOK 4 Hepens
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI https://m.edsoo.ru/caf9bd2f STHBapPs
50 Haxoxxaenre HauOoNbIIEr0 U HAMMEHBIIIETO Bbubnuoteka LIOK 4 nenens

3HaYeHUs (PYHKIIMH Ha OTPE3Ke

https://m.edsoo.ru/fac78f05

SIHBaps
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51 Haxoxxaenrie HanOobIIEr0 U HAMMEHBIIIETO bu6nuoreka [IOK 4 nenens
3Ha4YeHUs GYHKIIMU HA OTPE3KE https://m.edsoo.ru/fb6a8acf STHBApS
59 Haxoxxaenrie HanOobIIEr0 U HAMMEHBIIIETO bu6nmoreka [IOK 5 nenens
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke https://m.edsoo.ru/cffcb7e5 STHBaPs
53 Haxoxnenne HanOOJIbIIEro U HaNMEHBIIIETO bu6nuoreka [IOK 5 Henens
3Ha4YeHUs PYHKIIUU HA OTPE3KE https://m.eds00.ru/d9469916  sHBaps
54 HaxoxneHre HanOoIbIIero 1 HANMCHBIIIECTO bubnnoreka IIOK 5 Henend
3HaueHusl (YHKIUU HA OTPE3Ke https://m.edsoo.ru/ad15000e = sHBaps
55 HaxoxneHre HanOoIbIIero 1 HANMCHBIIIECTO bu6nuoreka [IOK 1 nenens
3HaYeHHs (HYHKIMU Ha OTPE3Ke https://m.edsoo.ru/86adcbfd =~ deBpains
[TpumeHeHne MPOU3BOTHON IS HAXOXKACHHUS
S saeuax, aia onpecncau cropocit Bimtorexa LIOK L nezens
HpoLECea, 3A1AHHOrO GOpMYIOH Wt https://m.eds00.ru/13205d80  deBpans
rpaduxkom
57 KonTponbnas pabota no teme "IIponsBoanas. bubmuotexa [JOK 1 Henens
[Tpumenenne npou3BogHOR" https://m.edsoo.ru/f8ed5f99 dbespans
58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX E;I[?sj:jlpllr(r)f:é(;gr(afj???e 4 é::;a?;
59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX E;I[?SHE;T;?)ES/I; 0c3697h é::;)la?;
60 Wurerpan, reomeTpudeckuii U GU3NIECKUit bubnuotexa [JOK 2 "Henens
CMBICJI HHTETpaia https://m.eds00.ru/391272c9  dempans
61 WuTerpain, reoMeTpudeckuii 1 PuU3NIeCKuii bubnuotexa [JOK 3 "Hexenst
CMBICJI HHTETpaJIa https://m.eds00.ru/d359fb5f = derpans
62 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii bubmuoreka [JOK 3 Henens
CMBICJI MHTETpaja https://m.edsoo.ru/07eb464b  derpans
63 Brruncnenue uaTErpana no Gopmyie bubnmoreka [JOK 3 Henens
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Hrrorona—Jleitonuia https://m.eds00.ru/b9b225¢3 = (eBpains

64 Breruucnenne uHTEerpana no Gopmyie bubnnoreka HOK 4 nenens
Herorona—IJleiiOanna https://m.eds00.ru/b800deb4 = deBpains

65 Brruncnenue nnrerpania mno gpopmyine bubnmoreka [JOK 4 nenens
Hrrorona—JleiiGHuna https://m.edsoo.ru/f5eed075  depans

66 Brruncnenue uaTErpana no hopmyiie bubnmoreka [JOK 4 nenens
Herorona—1Jleiibanma https://m.edsoo.ru/41da431a  deBpais

67 CucreMbl TUHENHBIX YPaBHEHUN bubmmorexa [IOK | nepers

https://m.edsoo.ru/b648235a  mapra

68 CucreMbl TUHENHBIX YPAaBHEHUN brbmmorexa LTOK | neners

https://m.edsoo.ru/5ab83864  mapra

69 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO bu6nmoreka [IOK 1 menens
CHCTEMBI JINHENHBIX YPAaBHEHUN https://m.edsoo.ru/a4d65ee5 = maprta

70 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO bubnuoreka [JOK 2 Henens
CHCTEMBI JINHENHBIX YPaBHEHU https://m.edsoo.ru/aa5962el =~ mapra
CucreMbl U COBOKYITHOCTH LIETIBIX,

71 PalMOHAIBHBIX, UPPALMOHAIIBHBIX, bubmuotexa [JOK 2 "Henens
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.eds00.ru/48190472  mapra
YpaBHEHMI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

79 pPalMOHAIBHBIX, UPPALUOHAIBHBIX, bubnuotexa [JOK 2 "Henens
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/2dbd3859 = mapra
YpaBHEHMI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

73 palMOHANTBHBIX, UPPAMOHAIIBHBIX, but6mmoreka [IOK 3 genens
NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX https://m.edsoo.ru/7ab8d17e = mapra
YpaBHEHMI U HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEJIBIX, but6mmoreka [IOK 3 Henmens
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palMOHAIBHBIX, UPPALUOHAIBHBIX, https://m.edsoo.ru/81cccfe9 Mapra
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
yYpaBHEHUU U HEPABEHCTB
75 Ucnonb3oBanue rpadhukoB QyHKIUN 15t bubnmnoreka HOK 3 Henens
peleHus: ypaBHEHUN U CUCTEM https://m.eds00.ru/039949bf = maprta
76 Hcnonb3oBanue rpadukoB pyHKIUN 115 bubnnoreka HOK 4 nepens
pelIeHUs] YpaBHEHHUI U CUCTEM https://m.edsoo.ru/a7d95f79 = mapra
[IpumeHeHue ypaBHEHUH, CUCTEM U
77 HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX bubnuotexa [HOK 4 nenens
3a/1a4 U 3a/1a4 U3 pa3InYHbIX 00acTeil HayKu https://m.edsoo.ru/ca878deb Maprta
Y peajbHOMU KU3HU
78 KonTponsHas padora o teme "MuTerpan u bubnuotexa [HOK 2 nepens
ero npuMeHeHus. CUcTemMbl ypaBHeHUN" https://m.eds00.ru/471c735b = ampenst
79 Harypanbnbie u 11e1pie yucia B 3aja4ax u3 bu6nuoreka [IOK 2 Henenas
peaNbHON JKU3HU https://m.edsoo.ru/3ceel327  ampens
80 HarypanbHble 1 nienpie yrcna B 3aja4ax u3 bubmuotexa [JOK 2 "Henens
pealbHON JKU3HU https://m.edsoo.ru/a35al31d = ampens
81 Harypanbnbie u 11e1p1e Yucia B 3aja4ax u3 bubmmoteka [IOK 3 Henmens
peaIbHOM )KU3HU https://m.edsoo.ru/ef10c4f9 anpes
82 [Ipu3HaKy AEMMMOCTH HETBIX YUCET bubnnorexa LIOK 3 mepens
https://m.eds00.ru/51696a67 = ampenst
83 [Ipu3Haku qeMUMOCTH LEJBIX YHCE Bubmmorexa [IOK 3 Hepens
https://m.edsoo.ru/fab81cOe = ampens
84 [Ipu3HaKy AETMMOCTH LETBIX YUCE bubmmorexa [TOK 4 e
https://m.edsoo.ru/ef2c6e43 arnpens
85 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs bu6nuoreka [IOK 4 nenens
3HAaHUW. Y PaBHEHHS https://m.eds00.ru/0312cf8c = ampens
86 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUs Bbubnuoteka LIOK 4 anpens
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3HAaHUU. YpaBHEHHUS https://m.edsoo.ru/247d2fe7 anpess
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6nmmoreka [IOK 5 Henend

87 .
3HAHUW. Y PaBHEHHUS https://m.edsoo.ru/e8b87729  ampens
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6nuoreka [IOK 5 Hemens

88 .
3HaHWI. Y paBHEHUS https://m.edsoo.ru/1bf2fb98 = ampens

89 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS bu6nuoreka [IOK 5 Henensd
3HAaHUU. YpaBHEHUS https://m.edsoo.ru/9c44c6ca = ampens

90 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 AL bu6nuoreka [IOK 1 Henens
3HAHUU. Y PaBHEHHUSA https://m.edsoo.ru/337aad59  wmas

01 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bubnnoreka IIOK 1 Henmens
3HaHui. HepaBeHcTBa https://m.edsoo.ru/a86014el = mas

92 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6nmoreka [IOK 1 nenens
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/5c45a60a = mas

03 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS bu6nuoreka [IOK 2 nwenens
3HaHui. HepaBeHcTBa https://m.edsoo.ru/19304aba  wmas

94 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS bubmmoreka [IOK 2 Henels
3HaHui. HepaBeHcrBa https://m.edsoo.ru/c3d4b282  wmas

95 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS bu6nuoreka [IOK 2 Henenas
3HaHui. CucTeMbl ypaBHEHUI https://m.edsoo.ru/a20b8a4c = wmas

96 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS bu6nuoreka [IOK 3 nenens
3HaHUH. CHucTeMbl ypaBHEHUN https://m.edsoo.ru/a012476d = mas

97 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs but6mmoreka [IOK 3 Henens
3HaHUU. DYHKIIMH https://m.edsoo.ru/d620c191  wmas

08 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bu6nuoreka [IOK 3 Henmens
3HaHui. yHKIMH https://m.edsoo.ru/7017196f | wmas

99 Htorosast KOHTpOJIbHAS padoTa bubmorexa [IOK 4 nepens

p p https://m.edso0.ru/513c9889 = mas
100 Hrorosast koHTpoOIBHAs paboTa bubnuotexa [JOK 4 Henens



https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889

https://m.eds00.ru/2276973 Mas
O0001IeH1Ee, cUCTEMaTH3aLMs 3HAHUH 3a KypC
n . P bu6nmoreka [IOK 4 nenens
101 anreOpbl U HAYall MAaTEMAaTUYECKOTO aHaTN3a 1
https://m.edso0.ru/3330f7ef mast
10-11 xmaccoB
O0001Ienre, cuCcTeMaTH3aLis 3HAHUH 33 KypC
" ; P bubmuorexa [JOK 4 nenens
102 anreOpsl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a 1
https://m.edsoo.ru/cead345e = mas
10-11 knaccoB
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTrara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarTh MOHATUSIMH: PANMOHAIBLHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS JIPOOb, TPOIICHTHI
12 BeimonHaTe apudMeTHYECKHE  ONEpalvd  C  paldOHAIBHBIMH |
' IEHCTBUTEIHLHBIMU YHCIAMHU
13 BeimonHATe  TpUOMMKEHHBIC — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIA
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeseM, CTaHIapTHAs
w dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPAITbHOW CTEICHHU;
' WCIOJIb30BaTh MOAXOANIYI0 (JOpPMY 3aMUCH IEUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U MPEICTABICHUS IAHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOIO
15 yIJjia; WCIOJb30BaTh 3aliCh TMPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' peraTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATIBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIIBI 1IEJbIX, PAllMOHAIBHBIX H
HMPPAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JIsl PEIICHHUS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peabHOM KU3HU




MopnenpoBaTh peajbHbIE CUTyallUd Ha SI3bIKe alreOphl, COCTABIATH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOCHHBIE MOJIEJIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHus (PYHKUIHH,
3.1 o0nacTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (yHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 0OpaTHbIC PYHKITUN
39 OnepupoBarTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatek rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINHU, CTENeHHON (PYHKIMH C IIETTBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QGyHKIUE I UCCICIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
i1 OnepupoBarh TOHATUSMHU: TOCIEIOBATENbLHOCTh, apudMeTHdecKkas u
' reoOMeTpPHUECKas MPOTPECCHH
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBAOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  TeoMeTpHuYecKOM
MIpOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30oBare CBOMCTBA IMOCIEAOBATEIBHOCTEN U INPOrPECCUU  JUIS
' peleHusI peaabHBIX 3329 MPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Ui OINHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OINpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KJIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NPOBePsIeMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATHUAMHU: HATypaJlbHOE, LEJIO€ YHCIIO; HCIOJIb30BATh
11 MPU3HAKU JEJIMMOCTH LEJNbIX YHCEI, Pa3jIOKEHUE YHUCIa Ha IPOCThIE
MHOXHTENH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh OHIATUEM: CTEIIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTb  MOHATUAMH: Jiorapu(M  4uCia, JIECATHUYHBIE U
' HaTypaJbHbIE JOTapUPMBI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
[IpumeHsITH CBOMCTBAa CTENEHU JMJi IpeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIIEpUPOBATh MOHATUSAMM: IOKA3aTEJbHOE YpaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIUX JIOrapuMbl;
2.2 OTIEPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHUE W HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImxX TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CHUCT€Ma JIMHEHHBIX YpaBHEHUH u €
2.4 peIlIeHNe; UCTIONB30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHS
NPAaKTUYECKUX 3a/1a4
”E HaxonuTe  pemieHuss MNpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' paMOHATBFHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTYallMH Ha S3BIKE alreOpbl, COCTaBIATH
26 BBIP)KEHUS, YPAaBHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3a/1a4H,
' UCCIIEIOBaTh IOCTPOCHHBIE MOJIENTM C HCIIOJIB30BAaHMEM arrapara
anreOpbl
3 OynHkmy 1 rpadukm
OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HavMeHbIlee 3HAYeHUsI (PYHKIIMK Ha MMPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
35 OnepupoBaTh NOHATUSAMU: IPapHKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHHEHHBIX

3.3 YPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBate rpaduku (QyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaTr4eckoro aHanmsa
OnepupoBaTb MNOHATUSAMH: HENpepbiBHAas (YHKIHSA, MPOU3BOIHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'C€OMETPUYECKHMH U (U3UYECKUH CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTe  TPOW3BOAHYIO UL WCCIEAOBAaHHUS  (DYHKIUMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHHUIO rpauKOB
w Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKJIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MNOHATUAMU: IEpBOOOpa3Has W UHTErpajg; IOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMM, BBIYUCIATH
' uHTerpai mno popmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BIYKCICHUS
Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] NPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHON KU3HHU
JenictBuTenbHble  4yMciaa.  PanvoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxojsmed GopMbl 3anucu ASHCTBUTEIbHBIX YHUCEN IS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merto
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanrioHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpymeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTeMaTHUECKUX 3aJ1ad U 3a7a4

U3 pas3JIMYHbIX obnacreit HAaYKH U pCaHBHOﬁ JKHN3HH




DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHkiuuu. ['paduk ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkuuu. Hymn Qysxmum.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIMN
' YHCIJIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHS IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIEI0BATEIbHOCTH
Apudmernueckass U TeoMeTpuueckas IMporpeccud. beckoHeuHo yObIBaroias
45 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPHYECKOM
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb3oBaHue mnporpeccuu Jis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOIO amnmapaTta s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ palioHaJIbHBIM TOKa3aTeneM. CBOMCTBA CTENIEHH
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEeHUs U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBanue BBIpaXKEHU, COACPIKAIINX CTENCHH C PAI[MOHAIBHBIM

IIOKa3aTejiIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHS 1 HEpaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHEHUH. PemeHue NpUKIAIHBIX 3a7a4d C IIOMOUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a7a4
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkmus. Ilepunognueckue ¢yHkuuu. IIpoMeKyTKM MOHOTOHHOCTH ()YHKIIHH.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHKIMU. Hambomnbiiee u HauMmeHblllee 3HAUYECHUE
(GyHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U rpapuKu
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN 1711 pellieHus] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEIOBAHUSA  HPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE€ BO3HHKAIOT NpPU pEIICHUH 3afad W3 APYrHX Yy4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremaTiueckoro aHaimsa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuit 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 IIpousBosHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIUI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpemMyMbl. Haxoxnenne HanOoONbIIEro U HaUMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpe3Ke
[TpuMeHeHre TPOU3BOAHOM A HAXOXKJICHHUS HAWIYUIIero pelIeHus B MPUKIAaTHBIX
4.5 3aja4yax, JJIs OINpefesieHuss CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnon win
rpaduKom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomMeTpuueckuil U pusnueckuii cmpici. Boruncienne uHTerpaia mno

dbopmyne HetoTona — JleitOauiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MHOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0OKAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU pPEIIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  NPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONMCaHUs pealbHbIX IPOLECCOB U ABJIEHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX IPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBarh MOHATUSMHU: HATypajbHOE YHUCIO, €0 YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCIA, OCTATOK IO MOXYJI, PALUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
oO1iee kpaTHOE, aNropuT™ EBKIMIA MU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHIATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3X3, oOIpenenuTeslb  MaTpULbl,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpPABHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIHSA, aCUMITOTHI Irpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YyMEHHE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Uil HCCIeAOBaHUS (GYHKIHA,
HaXO/JUTh HaMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXAEHUS HAWIy4dlIEro

pe€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYD C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKIMsA, KOMIO3UIMS (YHKUWH, JTUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPEeoOpa3zoBaHUS
rpaguKoB (YHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rpadukm QyHKOMA yIs
pelleHysl ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

VYMeHue onepupoBaTh MOHATUSAMU: CpellHee apu]mMeTHieckoe, MeuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
quarpaMmax, rpadgukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIMarpaMm

paccenBaHMs U JINHEWHOW perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC (GaKTHl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUMA paclpeneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH HPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCY>KICHUS AJIsl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN

10

YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL GUTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHUs N3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3BI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a9; HaXOJUTh TEOMETPUYCCKHE BEIUYHMHBI (JTHHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONbI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEACHHE, YTOJN MEXIy
BEKTOpaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIMH M KOOPAMHATHBIA METO.
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  yucna. OOBIKHOBEHHbIE U JECATUYHbBIE JpOOH, IPOLICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalbHOH creneHu. JleiicTBusa ¢ apudmMeTHIecKuMu
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble 4yncia. ApupMeTHUECKHEe Onepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anrebpa v Hadyasla MaTemMatuueckoro ananuza. 10-11 kmacc. Anumos 1A,
Kossarun F0.M., TkaueBa M.B. u 1p. AkurionepHoe o61miectBo «M3narenbcTBo
«IIpoceemenue»

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
1 Hayana MateMatudeckoro ananuza. 10-11 kmacc. Anumos III.A., Konsaruu
KO.M., TkaueBa M.B. u ap. Akimonepnoe o6miectBo «M3narenscTBo

«IIpocsemienue»

METOANYECKHNE MATEPHAJIBI JIUISA YUYUTEJIA
https://resh.edu.ru/for-teacher
https://edsoo.ru/metodicheskie-materialy/

https://edsoo.ru/metodicheskie_videouroki/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/






