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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTH O0OYUaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHAIW3a» SBJISIETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOTo aHajIn3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKoHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIUMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, IO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH HWCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3yuenus
anreOppl W Havall MaTEMaTUYeCKOrO aHajiu3a B CTapllel IIKoJie Yydarluecs
MOJy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHbIX CHUTYallM W HHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHWH, 3HAKOMSTCA C  [pUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAyKEe HU B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHBIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIbHOCTH,



TpeOyromen CaMOCTOATEIIBHOCTH, aKKypaTHOCTH, IPOJOJDKUTEIIBHON
KOHIIEHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIYYEHHBIN PE3YIIbTAT.

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

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucna M BBIYUCICHUD,
«Dyakiuun  u - rpadukmy, «YpaBHEHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOyuyeHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKHUIl aHaIu3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaZeBalOT BCcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTEIbHO (hOopMUpYETCsS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOT0 aHaIM3ay, ISl PELIEHUS] CaMOCTOSTENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7ja4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopnepxkaTenpHO-MeTOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW miKojie. B crapiedt mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLICHHUBATh
pesynbTar. OOyuaromuecs: MOMy4YalOT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEANHU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pa3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaJeBaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJIbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaXOXJIEHWE HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIepKalIMX CTENEeHU M JorapudMbl. braromaps u3ydeHHIo anreOpandeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS YyYaruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKU» TECHO
MepEIIeTaeTCs C APYTrUMHU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosibllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMUA BEJIMYMHAMU, HCCJIEAOBaTh MOJy4YeHHbIE (DYHKIHU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofepKaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, Tpaduyeckoi M ciioBecHou. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHas nuHUs «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (YHKIUH, OMpeAeisaTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUCHUS, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojaepkaTeibHas JHHUS OTKPBHIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNiedl peajbHbIX CHUTYyallUi,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIHUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3YyJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU KAk
HayKH, U KX aBTOpax.

CopepkarenbHO-METOAUYECKas: TUHUS «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOPUH  MHOXKECTB. [€0peTHKO-MHOKECTBEHHbBIE
MIPEACTABIICHUS POHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKHU WU IMPEJIararor



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
INPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havama MaTeMAaTHUYECKOTO aHAlN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEANIbHBIX CUTYALUN, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MAaTeMaTUYECKOro aHaliu3a U
VWHTEPHPETALUN TOJyYCHHBIX PE3yJbTaToB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOIb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yudeOHOM miiaHe Ha HM3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
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.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  Jpodu. ApudMeTHyecKue  omnepanuu  C
palMoHaNIBHBIMU YHCIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTrnueckue omnepauud ¢ JACUCTBUTEIbHBIMU uHcliaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢opma  3amucu
JNEeUCTBUTEIbLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JleicTBus ¢
apru(pMETUYECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M. OcCHOBHBIE
TPUTOHOMETpHUUYECKUE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton MHTEPBAJIOB.

Pemmenue nensix ¥ 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHble PYHKIINU.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkumu. Hymm yskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS 7-0M CTENEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATENLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKJIAJHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3aJ1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEITbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaIHbIX 3a7a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeil HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumMyMbl M1 MUHUMYMBbI (QyHkiuu. HanGosblnee u HauMeHbluee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIHUN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH 71 WCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBable GyHKIMH. MeTOT HHTEPBAJIOB sl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[TpousBoguble  3neMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXKAECHUSA
MIPOU3BOJHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpoU3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM MU HAXOXKACHUS HAWJIY4dIlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpoLecca, 3adaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabmiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid W (U3MYECKUU CMbICT. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/ISI ClIcayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YyYAIOIIEerocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
poIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMECHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHHU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHUICKON IPakIaHCKOW UJICHTHYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH, IIECHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, chepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  TOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTONYHBOTO OYIYIIEro.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHMMAHHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0iieM;
OpPHUEHTAIIMEM HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWUW [JIA PELICHUs 3a7ay B
0o0JIaCTH  OKpY)Karomiel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCJICICTBUU JIJIL OKPY’KAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOM  MpAaKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIIbHOCTH, HTAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIBbHOCTD
VHJIMBUIYaJIbHO U B ITPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeUusMU, YHUBEPCATIbHBIMU PeCYIIMUBHBIMU OetiCMBUIMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpEe/NeNICHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIIMK, OCHOBAaHUSA /i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (HOPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITD ~ MAaTEMAaTHMYEeCKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAOIIOJACHUSX U YTBEPKIACHUSX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTHYECKHX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHMs, BBHIOMpATh HauboJee NOAXOIAIUNA C YU4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrIe nccenoBaTelIbCKiue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOIHME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIIBUTATH
TIPEATOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUINTH MHPOpPMAIMH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl PELLICHU 3a/1a4u;

BbIOMpAaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO
pa3IMYHBIX BUJOB U (HOPM IMPEICTaBICHHUS;

CTPYKTYpUPOBaTh HHGOPMAIUIO, TIPECTABIATh €€ B Pa3InYHbIX Popmax,
WLTIOCTPUPOBATH TpapuiecKi;



e OIICHUBATH HaJEXHOCTD uH(popManuu o CaMOCTOSATEIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvuvie KOMMYHUKamu@Huwvle Oelicmeus, o0Oecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oo61enue:

e BOCIPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

e B X0J€ 00CYXJeHH 3a7]aBaTh BOIPOCHI IO CYILIECTBY OOCYKIaeMON TEMBI,
poOJIEMBI, pelIaeMoi 3a/1a4M, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKICHUS C CYXKICHUSIMUA JIPYyTUX
YYaCTHUKOB JHayiora, OOHapy>XUBaTh Pa3IMuMe U CXOJICTBO IMO3UIIMM; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

e TMpPEACTAaBIATh  PE3yJNbTAaThl  PEIIEHWs  3aJayd,  HKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHJMBUAYAJILHOU pabOThI MPU PEIICHUH YU4EOHBIX 3a/1a4; MPUHUMATh 1IEJTb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10roBapUBaThCs, 00CYKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacTBOBATh B IPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ MITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPJAUHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHUCTBUSI.

3) VHueepcanvnvie  pecynramuenbvie Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHHSI 3aJ1a4H, BHIOUPATHh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIAQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA THpolecca u
pe3yibTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;



e TNPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH PEIICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIH U YCJIOBHSIM, OOBSICHITH
IPUYMHBl TOCTHXKEHUSI WIM HEJOCTUIKECHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATHAMH: PAUOMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLICHTHI.

Bomonusate  apudmernyeckue — omepauMd € palUMOHAIBHBIMU U
JNEWCTBUTEIbHBIMU YUCIIAMU.

BbInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JeNaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCU IEUCTBUTENIBHBIX YHCEIT ISl pELIeHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHaIbHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHECHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeimmonuaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW W  pelarbh OCHOBHBIE THIBI  LEJIbIX, PANUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUS U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a7a4
¥ 3371a4 U3 pa3IMuHbIX 001acTell HAyKU U PeaJIbHOM KU3HHU.



MopenupoBaTh peallbHble CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKECHUsI, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 33Ja4d, HCCIEIOBATH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKLHMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTNpEAeNeHNs] ¥ MHOXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKIKUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATHUAMU: UYETHOCTh M HEUYETHOCTh (PYHKIMM, HYJIH
GyHKUIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A1 peIICHUS YpaBHEHUI.

Crpouth M unTaTh TpadUKu JUHEHHON (PYHKIUMU, KBAAPATUYHON (PyHKIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTEJIEM.

Hcnonp3oBatk rpadpuku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCcKOro aHajin3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0OBATEIBHOCTEN U IIPOTPECCUN [T PELIEHUS
peanpHbIX 3a7a4 IPUKIAJHOTIO XapakTepa.

MHokecTBa M JI0rHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, OTIEPALIMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar sl  ONHCAHUsA
pealibHbIX MPOLECCOB W SBJICHUM, MPU PEIICHUH 33aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, Teopema, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YHCIIA HA MPOCTHIE MHOXKUTEIHN
JUUISL pELLIeHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATh CBOMCTBa CTENEHW I NpeoOpa30BaHUsA  BbIPAXKECHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonHsaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX Jorapugmsl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; peIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus: MpoCTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHMHBIX YpaBHEHUW U €€ PEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp pelnreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara ajareOpsl

@OyHKuHuU U rpadpuku

OnepupoBaTh MOHATUSAMM: [EepUoOANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosbllee U
HauMEHbIllee 3HAUYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JorapupmMuieckol u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBaTh rpadukd (QyHKIMH IS  KCCIEIOBAHMS IPOIECCOB MU
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHAST (QYHKUHUS; TPOU3BOIHAS (QYHKLNU;
UCITIOJIb30BaTh FEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTh MPOU3BOAHYIO IJIs UCCIEA0BaHUS (DYHKIIMKM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TTOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO U1l HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMH: TIEpBOOOpa3Hass U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpalia.



HaxoauThs mepBooOpa3HbIe 3JeMEHTApHBIX (DYHKIIWN; BBIYHCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemare npukiagHple 3aa4d, B TOM YHUCIIC COIHAIBHO-2KOHOMHUYECKOTO H
(u3nUecKoro xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM deKkTpoHHbIE (LM (pPOBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n | NpoOrpaMmal Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHo)kecTBa palMOHAIIbHBIX U )
. https://math-ege.sdamgia.ru
1 JICACTBUTEbHBIX YUCEN. PallnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
o .C
2 YHKLIH 1 rpaguich. CTeneHb ¢ uetsim 6 http://www.alleng.ru/edu/math 1 .htm
[I0Ka3aTeieM
Apudmerndeckuii KOpeHb N—O# CTETICHH.
3 WppaumnonanbHble ypaBHEHHS U 18 1 math100
HEpPaBEHCTBA
DopMyuibl
4 TPUTOHOMETPUU. TPUTOHOMETPUYECKHE 22 1 math100
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M POTPECCUN 5 http://alexlarin.net
I1 6006
6 OBTOPEHHE, 000 meHI:Ie’ 3 1 http://www .kokch.kts.ru/cdo/
CHUCTEMAaTH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 63 4 0
I[TPOI'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrporbubie  Ipakririeckie o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTEJIEM.
1 [TokazarenbHast pynkuus. [lokazarenbHbie 12 1 http://www fipi.ru/
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUA.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://learningapps.org
HEPaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduxu. TpuroHoMeTpruecKre 9 1 http://alexlarin.net
HEPaBEHCTBA
4 [IpounsBonHas. [IpuMeHeHne Npon3BOIHOM 24 1 https://math100.ru/
5 WHTerpai u ero npuMeHeHus 9 http://www fipi.ru/
6 Cucrtembl ypaBHEHUHN 12 1 https://math100.ru/
7 HatypanbHble U 1ie1ble YKclia 6 http://mathege.ru
8 HoeToperie, 0Go0IERIe, CHCTEMATH3AILE 18 2 http://www.kokch kts.ru/cdo/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPO'PAMME







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

MHo03k€eCTBO, ONepauy Hal
MHOK€CTBaMU. /[narpaMmbl
Ditnepa—Benna

http://www.alleng.ru/edu/math1.htm

PanuonansHBIC UKCa.
OOBIKHOBEHHEIE U
JIECATUYHBIC IPOOH,
MPOIIEHTHI, OECKOHECYHBIC
MIEPUOIUUECKHIE IPOOH

https://math-ege.sdamgia.ru

ApudmeTnieckue onepanun
C palOHAILHBIMHU YHCIIaMHU,
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI

[Tpumenenue apobeii u
IIPOLIEHTOB ISl pEIICHUs
MPUKIATIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACIel 3HAHUI
Y peaJbHOM KU3HU

http://alexlarin.net

https://math100.ru/

[Ipumenenue apooeii u
MIPOLIEHTOB ISl pEIICHUS
MPUKIATIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpacieil 3HAaHUN
Y peajbHOU KU3HU

http://www.fipi.ru/




JlelicTBUTEIbHBIEC YHCIIA.
PanmonansHbie U
HMppanyoHaIbHbIC YHCTIa

https://math-ege.sdamgia.ru

ApudnmeTndeckre onepanuu
C ICHCTBUTEIHHBIMU YHUCITAMH

[TpubnmkEHHBIE BHIYHCICHUS,
IpaBujIa OKPYIJICHMUS,
IMPpUKHUAKA 1 OICHKAa
pe3yJibTaTa BEIYMCIIECHUM

ToxkaecTBa U TOXKJIECTBEHHBIE
npeoOpazoBaHus

https://learningapps.org

https://math100.ru/

http://www fipi.ru/

10

YpaBHEHHE, KOPEHb
ypaBHEHUS

http://www.alleng.ru/edu/math1.htm

11

12

13

14

15

HepaseHctBo, pemieHue
HEPaBEHCTBA

Meto UHTEPBAIOB

Pemienue nensix u ApoOGHO-
palMOHATIBLHBIX YPaBHEHUN U
HEPABEHCTB

KonTponbhas pabota mo Teme
"MHOk€eCTBa pallMOHAIBHBIX
Y ICUCTBUTEIIBHBIX YHCE]L.
PanmonaneHbie ypaBHEHUS U
HEpaBEHCTB"

OyHKIUS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao o6paTHbie

byHKIIIHN

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net




16

17

I'padux pyakmmu. O6macTh
oTpeziesieHUs] U MHOXKECTBO
3HaueHu pynkuu. Hymu
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA

YérHbie 1 HEUETHBIE (QYHKIIUN

https://learningapps.org

https://math100.ru/

18

19

CrenieHs ¢ 1EJIBIM
nokasareneM. CtangapTHas
dbopma 3amucu
JNEUCTBUTEILHOTO YHCIIa

Hcrionb30BaHue MOAXOSIICH
(bopMBI 3amcH
JEHCTBUTEILHBIX YHCET TS
PEIICHUS TPAKTUICCKIX
3a[a4 ¥ MPeICTaBICHUS
JTAaHHBIX

http://alexlarin.net

http://www fipi.ru/

20

21

22

CrenenHast GyHKITHUS C
HATypaJbHBIM U IEJIBIM
nokaszaresem. E€ cBoiicTBa u
rpaduk

ApudmeTnieckuii KopeHb
HaTypaJbHOM CTETIEHU

Apudmerndeckuit KOpeHb
HaTypaJbHOH CTeNeHn

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

http://mathege.ru

23

24

CaolicTBa apu(pMETUYECKOTO
KOpHSI HAaTypaJIbHOM CTENEHU
CgoiicTBa apu(MeTHIECKOro
KODPHSI HATypaJbHON CTENIEHU

http://www.fipi.ru/

https://math100.ru/




25

CgoiicTBa apu(MeTHIECKOro
KOPHSI HaTYpaJIbHON CTEIICHU

http://alexlarin.net

26

27

28

JlewicTBus ¢
apuPMETHIECKUMU KOPHIMH
Nn—Oil CTENEHU

JlewcTBus ¢
apupMETHUYECKUMH KOPHIMH
n—oil cTeneHu

JlewicTBus C

apupMETHYECKUMH KOPHIMH
N—OU CTEIEHU

http://alexlarin.net

http://www.fipi.ru/

https://math100.ru/

29

JlewicTBus ¢
apupMETHYECKUMH KOPHIMH
N—OU CTEIEHU

https://learningapps.org

30

JlewicTBus ¢
apupMeTUYECKUMH KOPHIMHU
N—OH CTEIEeHU

http://www.fipi.ru/

31

32

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemienne HppanuOHAJIbHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://math100.ru/

https://math-ege.sdamgia.ru

33

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

https://math100.ru/

34

35

Pemenue nppannoHanbHbIX
YpaBHEHUH U HEPABEHCTB

Pemienne HppanuoOHaJIbHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

https://math-ege.sdamgia.ru

http://www.fipi.ru/

36

CaoiicTBa U rpaguK KOpHS n-

https://math100.ru/




Oil cTereHn

37

38

39

CgoiicTBa u rpaduK KOpHS N-
O CTEeNIeHU

KonTponbhas pabota no teme
"ApudmeTnueckuii KOpeHb n—
Oi1 CTEeNneHH.
HppanmonansHble ypaBHEHUS
U HepaBeHcTBa"

CI/IHYC, KOCHUHYC U TAHI'CHC
YHUCIIOBOI'O aprymeHTa

http://www.fipi.ru/

https://math100.ru/

https://math-ege.sdamgia.ru

40

CuHyc, KOCUHYC U TaHT'€HC
YHCJIOBOI'O apryMeHTa

http://www.alleng.ru/edu/math1.htm

41

42

43

44

ApKCHHYC, apKKOCHHYC U
APKTaHTEHC YHCIIOBOTO
aprymMeHTa

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OIpe/IeTICHHUE
TPUTOHOMETPUUYECKUX
(GYHKLUH YUCIOBOTO
apryMeHTa
Tpuronomerpuieckas
OKPY>KHOCTb, OIpe/IeTICHHE
TPUTOHOMETPUUYECKHX
(GYyHKLUH YUCIOBOTO
apryMeHTa

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org

http://alexlarin.net




45

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIBI

http://www.fipi.ru/

46

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopmybl

https://math-ege.sdamgia.ru

47

48

49

OcHOBHbIE
TPUTOHOMETPHUYCCKHE
bopmybl

OcHOBHbIE
TPUTOHOMETPHYECKHE
bopMyIbI
IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

https://math100.ru/

http://alexlarin.net

http://www fipi.ru/

50

[Ipeo6paszoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

https://math-ege.sdamgia.ru

51

52

53

[Ipeo6paszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUIN

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPKECHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

http://www.fipi.ru/

http://alexlarin.net

http://www.fipi.ru/

54

Pemenne

https://math100.ru/




TPUTOHOMETPUUYECKUX
ypaBHEHUH

55

56

57

Pemenne
TPUTOHOMETPUUECKUX
yYpaBHEHUI

Pemrenne
TPUTOHOMETPUUYECKUX
ypaBHEHUI

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUU

http://www.alleng.ru/edu/math1.htm

http://alexlarin.net

https://math100.ru/

58

Pewenne
TPUTOHOMETPUUECKHUX
YpaBHEHUU

https://math100.ru/

59

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

http://alexlarin.net

60

61

62

Konrponbnas pabora no reme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEeHUA"

ITocnenoBaTeILHOCTH,
CII0COOBI 3a1aHuU
MOCJIENOBATEIILHOCTEN.
MonoToHHEBIE
MOCJIETOBATEILHOCTH

Apudmernueckas u
reoMeTpHUUecKasl IPOrpeccuu.

https://learningapps.org

http://www.fipi.ru/

https://math100.ru/




Hcnonb3oBanue mporpeccuun
JUTSI pEIICHUS peallbHbIX 3a]a4
MIPUKIIATHOTO XapaKTepa

63

BeckoneuHo yObIBaromas
reOMEeTPHYECKast TPOTPECCHsl.
Cymma 6eCKOHEYHO
yOBIBAIOIICH TE€OMETPHUIECKOM
IPOrpeccuu

http://alexlarin.net

64

65

66

Dopmyiia CIOKHBIX
IIPOLIEHTOB

CDOpMy.]'Ia CJIOKHBIX
IMPpOLCHTOB

O0001IeHNEe, CHCTEMAaTA3aLU
3HaHMI 32 Kypc anreopsl U
HavaJl MaTeMaTHYECKOTO
a"anm3a 10 xiracca

http://alexlarin.net

http://www.alleng.ru/edu/math1.htm

http://www.kokch kts.ru/cdo/

67

Hrtorosast KOHTpoOJIbHASA
pabota

https://math100.ru/

68

O06006111EH1E, CHCTEMATU3ALIUSA
3HaHMUM 3a Kypc anreOpsl U
Ha4yaja MaTeMaTHYECKOro
ananuza 10 kmacca

http://www .kokch.kts.ru/cdo/

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakruyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypcbl

Crenens ¢ pallMOHAIbLHBIM

1 patt 1 http://mathege.ru
[I0Ka3aTeieM

2 CBolicTBa CTENIEHU 1 https://ege.sdamgia.ru/
IIpeoOpa3oBaHue BEIpaKEHUH, )

3 peobp P 1 https://learningapps.org
COJIepKalIiX pallMOHAIbHbIE CTEIIEHU
[IpeoOpazoBanue BbIpaKEeHHIH,

4 peobp p 1 http://mathege.ru
COJIepKaliX pallMOHAIbHbIE CTEIIEHU

5 [IpeoOpa3zoBaHue BhIpaKEHUH, | https://math-ege.sdamgia.ru
COJIeprKalINX PallMOHATbHbBIE CTETICHU
[Toka3arenbHble ypaBHEHHUS U

6 P 1 https://math100.ru/
HEPaBEHCTBA
[Toka3zarenbHbIE ypaBHEHUS U .

7 P 1 https://ege.sdamgia.ru/
HEPaBEHCTBA
[Toka3zarenbHbIC ypaBHEHUS U

8 P 1 http://mathege.ru
HEpaBeHCTBa
Iloka3zaTenpHBIC YpaBHCHUS U i

9 P 1 https://ege.sdamgia.ru/
HEPaBEHCTBA

10 IToka3arenbHble YpaBHEHHUS U ] https://math-ege.sdamgia.ru
HEpaBEHCTBA
[Toxa3zarenbHas KIMs, €€ .

11 . Py 1 https://learningapps.org
CBO¥CTBa U rpaduK
KonTponbhas pabota no teme

12 " P P 1 1 https://math100.ru/

CreneHs ¢ pallMOHATBLHBIM




nmoka3areinem. IlokazarenpHas

¢byukuus. [TokasarensHble ypaBHEHUS

1 HepaBeHCTBA"

13 Jlorapudm umncna http://www.ege.edu.ru/

14 JlecaTuuHble U HaTypalbHbIE http:/mathege.ru
norapudmbl

15 [Ipeobpa3oBanue BbIpakeHUH, https://math100.ru/
coJiepKalUX JorapuQmbl

16 [Ipeo6pa3oBanue BbIpakeHUH, http://mathege.ru
COJepKAIINX JIOTapH (MBI

17 [IpeoOpazoBanue BbIpaKEeHHIH, https://math-ege.sdamgia.ru
coJiepKalX JorapuQmbl
[Ipeo6 i

18 peODPasoRAe BHPAKCHIH, https://ege.sdamgia.ru/
COJepIKAIINX JIOTapH(PMbI
JI

19 OTapHPMIICCKIC YPABHCHIL 1 https://ege.sdamgia.ru/
HEpaBEHCTBA
JI

20 OrapHQMICCKHC YPABHCHIL 1 https://math100.ru/
HEepaBeHCTBA

21 Jlorapudmuueckre ypaBHEeHUs U http://mathege.ru
HEpaBEHCTBA
JI

22 OrapHMICCKHC YPABHCHIL 1 https://learningapps.org
HEpaBEHCTBA
1 .

23 Orfl pumiricckas pymkis, ¢8 https://ege.sdamgia.ru/
CBOWCTBa U TrpauK

24 HOl"fth/I(bMI/I‘—IeCKaSI byHKus, e€ http://mathege.ru
cBOiicTBa U rpaduk

25 Tpuronomerpuyeckue GyHKINHU, UX https://math100.ru/

cBOIcTBa U rpaduKu




Tpuronomerpudeckue GyHKINHU, UX

26 . http://www.ege.edu.ru/
CBOWCTBA U rpaduKu

7 TpHUFOHOMeTqueCKHe byHKINH, UX http:/mathege.ru
CBOWCTBA U TpaduKu

73 Tpuronomerpuueckue GyHKIMH, UX https://math-ege.sdamgia.ru
CBOWCTBA U rpaduKu
IT

29 PHMEPBL TPHIOHOMCTPHACCIHX https://learningapps.org
HEPaBEHCTB
IT

30 pPUMEPBI TPUTOHOMETPUIECKUX https://ege.sdamgia.ru/
HEPaBEHCTB

31 [TprMepbl TPUTOHOMETPUUYECKUX http:/mathege.ru
HEPaBEHCTB

1 [Tpumeps! TPUTOHOMETPHUYECKUX https://math100.ru/
HEPaBEHCTB
KonTtponpsHast pabora o Teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckre ypaBHEeHUS U

33 HepaBeHCTBA. T pUrOHOMETpUUYECKHE https://ege.sdamgia.ru/
GYHKIMHA U UX
rpa¢uku. TpuroHomerpuueckue
HepaBeHcTBa"

34 HenpepsiBable QyHKIIUN https://math100.ru/

35 MeTtoa HHTEpBAIOB JJIs pEIICHUS http://mathege.ru
HEPaBEHCTB

36 VICTOAMHTEPBATIOB A ettt https:/math100.ru/
HEPaBEHCTB

37 TpomsBoHas hyHKIMH https://math-ege.sdamgia.ru




38 [IpousBoanas pyHKIUU
I'eomerpruueckuii U GU3NIECKUN

39 P b https://math100.ru/
CMBICII IPOU3BOAHOM
I'eomeTpruueckuii U GU3NIECKUI

40 p 11) http://mathege.ru
CMBICJI IPOM3BOIHON
ITpousBogHBIC dIEMEHTAPHBIX .

41 p _ p https://learningapps.org
byHKIII
[Tpon3BoiHBIE 3NIEMEHTAPHBIX

42 POHIBOR P https://math100.ru/
byHKIUI
[Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,

43 P A Y . P A http://mathege.ru
4acTHOTO (PyHKIMH
[IpousBonHas CyMMbl, IPOU3BEACHMUS,

44 P YMMBL, P https://math100.ru/
4acTHOTO (DYHKIIMIA

45 [Ipou3BoHast CyMMBI, TPOU3BEICHUS, https://math-ege.sdamgia.ru
4acTHOTO (DYHKIIMIA
IIpuMeHeHne MpOU3BOIHON K

46 UCCleIoBaHHI0 (PYHKIMH Ha http://www fipi.ru/
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IprMeHeHne npon3BOIHON K

47 MCCIIeI0BaHMIO (DYHKIIMI Ha https://math100.ru/
MOHOTOHHOCTb Y 9KCTPEMYMBI
[IprMeHeHne npou3BOIHON K

48 UCCIIEIOBaHUIO (QYHKIIHI Ha http://www.ege.edu.ru/
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

49 UCCIeIOBaHMIO (PYHKIMH Ha http://mathege.ru
MOHOTOHHOCTb M 3KCTPEMYMBbI

50 Haxoxnenne HanOobIIero u http://www fipi.ru/




HaMMEHBIIIETO 3HAYeHUs (PYHKIUHU HA
OTpE3KE

51

52

53

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUST QYHKITUN HA
OTpe3Ke

Haxoxxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUST QYHKIIMH HA
OTpEe3Ke

Haxoxxaenue HanOOJIbIIETO U

HAanMMCHBIICTO 3HAYCHU A (1)YHKI_[I/II/I Ha
OTPE3KE

https://math100.ru/

https://learningapps.org

http://mathege.ru

54

Haxoxnenne HanOoIbIIero u
HAUMEHBIIIETO 3HaUYEHUS PYHKIINH Ha
OTpEe3Ke

http://www fipi.ru/

55

Haxoxnenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYCHUST QYHKIIUUA HA
OTpEe3Ke

https://ege.sdamgia.ru/

56

IIprMmeHeHne nporu3BOIHOMN ISt
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAHBIX 3a/1a4ax, st
OnpeAeseHus CKOPOCTH Mpoliecca,
3aIaHHOTO (POPMYJION MM TpadhUKOM

http://www.ege.edu.ru/

57

58

Konrponbnas pabora no reme
"IIponsBoanas. [Ipumenenue
MIPOU3BOJHON"

[TepBooOpasnas. Tabmuma
epBOOOPA3HBIX

https://math100.ru/

https://learningapps.org

59

[TepBoobOpaznas. Tabmauma

https://math100.ru/




epBOOOPA3HBIX

WNuterpan, reomeTpuyecKkuii u

https://math-ege.sdamgia.ru

60 .
(u3uUecKuii CMbICT HHTETpasa
HuTerpan, reoMeTpHUYSCKUN U .
61 P . P http://www .fipi.ru/
(u3uyeckuii CMbICI UHTErpaa
WHterpan, reomeTpuyecKuii 1
62 FPaL, TEOMETP https://math100.ru/
(u3uUecKuii CMbICT HHTETpasa
Brruucnenue nnrterpana no gpopmyiie
63 . P Popy http://mathege.ru
Herorona—1Jleiibanma
Brruucnenue nnrterpana no gpopmyiie
64 = https://learningapps.or
Herorona—JleitOHuma P £apps-org
65 Brrurcnenue wHTErpana no Gopmyiie https://math-ege.sdamgia.ru
Herorona—1Jleiibanma
Berruucnenue nnrterpana no gpopmyiie
66 JIeIp Popy https://math100.ru/
Herorona—1Jleiibanma
67 CucreMbl TMHENHBIX YPaBHEHUN http://www.ege.edu.ru/
68 CucreMbl TUHEHHBIX YpaBHEHUH https://math100.ru/
Penienune npukinagHbIxX 3a1a4 ¢ )
. https://math-ege.sdamgia.ru
69 IIOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU
Pemenue npuknaaHeix 3aaa4 ¢
70 MIOMOILBIO CUCTEMBI JINHEUHBIX https://math100.ru/
yYpaBHEHUN
CHCTeMBI U COBOKYITHOCTH TIEITBIX,
AIMOHATBHBIX, HPPAITHOHATEHBIX .
71 patt ppatt ’ http://www.fipi.ru/
MOKa3aTeIbHBIX, JIOTAPU(HMUIECKUX
YpaBHEHMI U HEPABEHCTB
72 CucreMbl U COBOKYITHOCTH LIETIBIX, https://math100.ru/




palroHAIbHBIX, UPPALIMOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(HMUUECKUX
yYpaBHEHUU U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
PpalMOHAIbHBIX, UPPALIUOHAIIBHBIX,
NOKa3aTeJbHbIX, JIOTapU(YMUIECKUX
YPaBHEHUI U HEPABEHCTB

https://learningapps.org

74

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeIbHBIX, JJOrapu(MHIECKUX
YpaBHEHUI U HEPABEHCTB

https://math100.ru/

75

76

Hcnons3oBanue rpadukoB GyHKIUI
JUTSL pEIICHUST YPAaBHEHUH M CHCTEM
Hcnons3oBanue rpadukoB GyHKIUI
JUTSL PEUICHUS] YPABHEHUN M CUCTEM

http://www fipi.ru/

http://www.ege.edu.ru/

77

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTell HayKu u
peanbHON KU3HU

https://math-ege.sdamgia.ru

78

KonTponbHas padbora no teme
"NHTerpa u ero npuMeHeHusl.
Cucremsl ypaBHeHHN"

https://math100.ru/

79

80

Harypasbnble u 1iesnsle yucna B
3a71a4ax U3 peajsbHON KU3HU
Harypainbnsle u 1iesble yucna B
3a/1a4ax U3 peaJbHOU KU3HU

http://mathege.ru

https://learningapps.org

81

Harypasbable u niesnsle yucna B

https://math100.ru/




3a7ja4ax U3 peajgbHON KU3HU

82 [Tpu3HaKy AETMMOCTH LETBIX YUCEIT http://www fipi.ru/

83 [Ipu3Haku neIMMOCTH LIEIBIX YUCEN https://math100.ru/

84 [Ipu3Haku neIMMOCTH LIEIBIX YUCEN https://learningapps.org

85 Hosropene, 0606meHI:Ie’ http://www. fipi.ru/
cUCTeMaTH3alus 3HaHUI. Y paBHEHUS

86 Hosroperme, O6O6meHIfe’ http://mathege.ru
cUCTeMaTH3alus 3HaHUH. Y paBHEHHUS

g7 [ToBTOpenue, 06001ICHNE, https://math-ege.sdamgia.ru
CUCTeMaTH3allus 3HaHUH. Y paBHEHHUS

gg [losropenne, ododuenie, http://www.fipi.ru/
CUCTeMaTH3allus 3HaHUH. Y paBHEHHUS

89 Hostopete, O606HI€HI§G, https://learningapps.org
cUCTeMaTH3alus 3HaHUH. Y paBHEHHUS

gp  Ilosropenne, oboduienie, https:/math100.ru/
cucTeMaTH3alus 3HaHUM. Y paBHEHUS
[ToBTOpenue, 06001IIEHNE,

91 cUCTEeMaTU3alusa 3HaHUMN. http://www.ege.edu.ru/
Hepasencrta
[ToBTOpenue, o6odIIEHNE,

92 CHUCTEeMaTH3aIlus 3HAHWUH. http://mathege.ru
Hepasencrta
[ToBTOpenwme, 0600MIIEHNE,

93 CHUCTEMaTH3aIus 3HAHHH. https://ege.sdamgia.ru/
HepasencrBa
[ToBTOpeHnue, 060061ICHNE,

94 cUCTEeMaTU3alus 3HaHUM. http://www fipi.ru/

HepasencrBa




[ToBTOpenue, 06001ICHNE,

95 cucreMarusanus 3HaHu. CHCTEMBI 1 https://math100.ru/
ypaBHEHUU
Hovroperue, O6O6meHIfe’ https://math-ege.sdamgia.ru

96 cucreMartu3aius 3HaHui. CUCTEMBI 1
ypaBHEHUU

g7 [losropenue, ododuenie, 1 https:/math100.ru/
cucTeMaru3arys 3HaHui. OyHKITIH

gg ~ [losropenne, oboduiene, 1 http://www.kokch kts.ru/cdo/
cucTeMarusainus 3HaHui. OyHKIMN

99 Wrorosas koHTpoJsibHasA paboTa 1 http://www fipi.ru/

100 HroroBast kKoHTpoIbHAs paboTa 1 https://math100.ru/
O0001enne, cucreMaTA3aIus

joj | CHamuilsa Kype anreOphi  Hasan 1 http://www.kokch.kts.ru/cdo/
MaremaTuyeckoro ananuza 10-11
KJIACCOB
O06006111EH1E, CHCTEMATU3ALIUSA

jop | CHAHHH 33 Kype aIreOpel H Hatal 1 http://www.kokch.kts.ru/cdo/
MaTeMatuyeckoro ananusa 10-11
KJIACCOB

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: anredpa U Hauajga MaTeMaTUYECKOTO aHaJIn3a,
reoOMEeTpUs
Anrebpa 1 Hauana MmaTeMarndeckoro ananusa 10-11 kmaccel

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

®enoposa H. E., TkaueBa M. B. Anredpa u Hauana MaTeMaTHYECKOTO
aHanu3a. Meroanueckue pexkomenaanuu st 10 m 11 knaccos. Kaura
s yaurens. M, [Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.fipi.ru/
https://math100.ru/
https://math-ege.sdamgia.ru






