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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hadajza MaTeMaTHUYeCKOTrO
aHanm3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero o0pa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAaeT HWHCTPYMEHTAIbHYIO 0a3y Uil HU3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauana MaTeMaTHueCKOTo aHajIn3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUA 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMUYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKLIMSIMU
pa3BMBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MblieHne. B xone u3yuenus
anreOppl W Havall MATEMaTUYECKOrO aHajdu3a B CTaplied IIKOoJe YydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAEC, HAyKe U B HCKYCCTBE, C BBIJAIOIINMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBLHBIM BOCHUTATEIBHBIM IOTECHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEILHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOTrO
aHaJIn3a JEKUT ACSTEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayala MaTeMaTH4YE€CKOIO aHaIN3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa M JOrHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUKA H3Y4aloTCd Ha IPOTSDKEHWM JIBYX JIET
oOyuyeHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TeMaMH W pasfaenaMu. JlaHHBIM Kypc  SABISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COIAepKaHHE HECKOJIbKHUX
MaTeMaTHUYECKUX JUCLUUILUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaJeBalOT BCE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpYETCs U
COBEPULICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb pEeaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3yIbTAT.

ConepxaTenpHO-METOANYECKAs TUHUA «Hucna W BBIYMCICHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHUCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesynbrar. OOyuyaromuecs NOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXIOM pa3felie MporpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALUOHAIBHBIX, HWPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiiaM, NpeoOpa3oBaHUsS IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTEMEeHUu U JiorapudMmbl. braronaps W3ydeHHIO anredpanyeckoro
Marepuana NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxlieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. AJjreOpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI JJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM W TpaduKU» TECHO
MepEIIETaeTCs C APYrUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD WU3YYCHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKLINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJIyYeHHbIE (YHKLUHH, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO AITOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havaia mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBIISETCA BO3MOKHOCTh UCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAn (GUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJENeH peanbHbIX CHUTyaluH,
HAXOXKJEHUSl HAWY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U UX aBTOpax.

CopeprkarenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JIOTHKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiaratroT



Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATUYECKHUE TUCLUIUIMHBI B €IHHOE
uenoe. IToatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHMUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYallUH, UCCIIEIOBaHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYEeCKOro aHalu3a U
UHTEPIIPETALNY MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXKIbIH
U3 pa3JeNioB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIBb3YETCS
JUISl pelieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peabHbIX MPAaKTHYECKUX 3adad
yyalecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HM3yYeHHE Kypca aiureOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonansapie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu. ApudMeTHYecKue  omepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpaciiel
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nciia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEJCTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTENIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

YpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1ay
W 3a]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKH

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIEC (PYHKIIUH.

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



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTpPEeCcCHH st
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JJisli OMUCaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEHWHBIX YpaBHEHMU. PellleHne NpUKIagHbIX 33a/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JacTell HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMmeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckre PyHKITUU, IX CBOMCTBA U TpaUKH.

[TokazaTtenpHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yskuuu. ['eomerpudecknii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJeMEHTApHBIX  (QYHKUUNA.  DopMysbl  HAXOXKACHUS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IlIEero pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOUX JUIYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPa)kIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYIYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOO0Opa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAPABIECHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO AIKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIASHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMel Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM U1 pElIeHUs 3a7a4 B
0o0JaCTH  OKpYy)Karomiel cpepl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLIEH CPEIbl.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeéMaTUKM M MATeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JESATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTepPU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  VYuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowmuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeNCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OTpEeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA ISl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
POBOJIUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CrOco0 pernieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOUIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOSITEIIbHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarueii:

BBISIBIIATH JIepUIMTH MHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOMIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh MH(POpPMAIHIO, TIPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOopMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KoMMyHuKamuenwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMSI B YCTHBIX U NHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3Miyle U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaessTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneyusarom

@ opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4¥, BHIOMPATH CIIOCOO PEIICHHUS C

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

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcud Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3ysibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IPUYMHBI TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIHUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECrednBaTh JTOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoINoONHATS TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKAa3aTejeM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHATh MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PealbHOM KU3HH.



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIACTh
OTNpeeNeHNs] ¥ MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKINUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CtpouTh U 4nTaTh TPAPUKU JTUHEHHON (QPYHKINH, KBAAPATUIHONH (PYHKIUH,
CTETIEHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

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

Havana mareMaTH4eCcKOro aHAJIN3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBarh NOHATUAMH: OECKOHEUHO YOBbIBaoLlasi Te€OMETpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MIPOTPECCUM IS PEILICHMS
peanbHbIX 33]a4 PUKIIATHOTO XapaKTepa.

MHnoxxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBatb  MOHATUSMHU: omnpeneNeHue,  Teopema,  CIIEeJCTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH IIEJIbIX YHCEN, PA3JI0KEHUE YHCJIa Ha MPOCThIE MHOXKUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

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



YpaBHeHMs U HEpaBeHCTBA

[IpumensaTs cBoOWCTBa CTemeHM JJid NPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEpPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH JJIs PELICHMS IPAKTUYECKUX 3a1a4.

HaxoauTp pemreHnst mpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHUEM ammapara aiareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, HauOoibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX I
UCCIEeN0BaHNS (PYHKIMH, 3a]JaHHON IpaduKoM.

OnepupoBath MOHATUAMM: TpaUKU NOKA3ATEIbHOH, JIOrapupMUUYecKoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TIJIOCKOCTHU TpadUKH JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS;, MPOU3BOAHAS (DYHKIIMH;
WCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3az1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJIS HUCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh MOHATHSMHU: TIepBOOOpa3Has U  UHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3NUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3J€MEHTApHBIX (HYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jlenbuua.

Pemarps npuknagHble 3a7ayd, B TOM YHUCIE COIMAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontpoapueie  Ipakruueckue o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MHoecTBa pallHOHAJIBHBIX U
1 JNIEWCTBUTENILHBIX Uyncel. PaloHaisHbIe 14 1 0
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguxu. CTeneHs ¢ 1elbIM 6 0 0
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 0
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmybl
4 TPUTOHOMETpHUH. T pUroHOMETpUUECKHE 22 1 0
ypaBHEHUS
5 [Tociie10BaTeILHOCTH U TIPOTPECCHH 5 0 0
6 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
CreneHb ¢ paliOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarensHas pynkus. [lokazaTenpHble 12 1
yYpaBHEHMS U HEpaBEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoabuble IIpakTHyeckue 06pAI0OBATEBHELE
padoThI padoThI pecypes:
1 MHox€ecTBO, Onepaluy Hajl MHOKECTBAMHU. 1
Huarpammsl Ditiepa—BenHa
Panmonaneueie uncna. OOBIKHOBEHHBIC U
2 JECATUYHBIC IPOOH, MTPOLICHTHI, 0ECKOHCUHBIC 1
MIePUOIUYECKHIE IPOOH
ApudmeTndeckue oneparuu C
3 palMOHATIBHBIMH YU CIIaMH, TPeoOpa30BaHuUs 1
YHUCIJIOBBIX BbIPAXKEHUN
[Tpumenenue apoGeit ¥ NPOLIEHTOB IS
4 pELIeHUs TPUKIAJAHBIX 3374 U3 PA3TUUYHBIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
[Ipumenenue npobeit U MPOLEHTOB JIst
5 pELIeHUs TPUKJIAJAHBIX 3374 U3 PA3TUUYHBIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
6 JlewicTBuTenbpHbIE unciia. PaimonanbHbIC U 1
UppalyoHaIbHbIE YHCIIa
7 Apudmernueckue onepanum ¢ 1
JENCTBUTEIBHBIMY YMCIIaMU
[TpuGnuxEHHbIE BEIYMCIEHUS, TPaBHIIa
8 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1

BBIYHUCIICHUN




TO)I(,I[CCTB& U TOXKICCTBCHHBIC

9
npeoOpa3oBaHUs
10 VYpaBHeHue, KOPEHb YPaBHEHHS
11 HepaBeHncTBoO, pelieHre HepaBeHCTBA
12 MeToa UHTEpBaJIOB
13 Pemenue nensix u IpoOHO-pAIIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB
KonTponbhas pabota no reme "MHOxkecTBa
14 paloOHAIbHBIX U JEHCTBUTEIBHBIX YHUCE.
PannonanbHble ypaBHEHUs U HEPABEHCTB"
15 OyHKIMS, CIIOCOOBI 3a1aHus HYHKIUH.
B3aumuo obpaTHbIe HyHKIIUU
I'paduk pyakmumu. OOIACTh ONIpEeICICHHS U
16 MHO’K€CTBO 3HaueHui pyHkuuu. Hynu
dbyskun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA
17 UYérHble 1 HEYETHBIE PYHKIINU
CrerneHs C eNbIM MTOKa3aTeleM.
18 CranpaptHas ¢popma 3arucH
JEHCTBUTENHLHOTO Yncia
Hcnonb3oBanue noaxosien GopMbl 3aIUCH
19 JEHCTBUTEILHBIX YHCET IS PEIICHHS
MPAKTUYECKHX 33724 U MPECTaBICHUS
TAHHBIX
20 CrenenHast GQyHKIUS C HATypalIbHBIM U
1eJIbIM MoKa3aTeneM. E€ cBolicTBa u rpadux
21 ApudmeTniecknii KOpeHb HATYpaIbHOM
CTCTICHH
22 Apudmernueckuii KOpeHb HaTypaTbHON




CTCIICHHU

CaoticTBa apu(pMETUIECKOTO KOPHS

23 HaTypaJIbHOHM CTENEHU

24 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

26 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHA N—
0i1 cTeneHun

97 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMHA N—
Ol CTeneHn

28 JeiicTBus ¢ apudMeTHuecKuMu KOPHIMHU N—
0i1 cTeneHun

29 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Ol CTETICHU

30 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Oi1 CTeneHn

31 Pemenune nppanoHalbHBIX YpaBHEHUN U
HEPABEHCTB

39 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemienne nppaliuOHAIBHBIX YPaBHEHUU U
HEPABEHCTB

34 Pemenne nppannoHalbHbIX ypaBHEHUN U
HEPABEHCTB

35 Pemrenne nppaninoOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KopHs N-0ii cTeneHn




37 CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU 1
KontponpHas pabora o Teme

38 "ApudmMeTrnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCUHYC ¥ TaHT'€HC YHCIOBOTO 1
aprymeHTa

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

43 oTpesiesieHue TPUTOHOMETPUICCKIX 1
(GyYHKIIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 OIpEEIIEHNE TPUTOHOMETPUYECKHUX 1
(GYHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

46 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

48 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

49 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

50 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIpOKEHUH

51 [IpeobpazoBanue TPUTOHOMETPHUECKUX 1




BBIPAXKEHUM

[IpeobpazoBanue TPUTOHOMETPUUECKUX

52 . 1
BBIpaXKEHUI

53 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUI

54 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

o7 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

58 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

59 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUU 1
KonTponbhas pabota no teme "®opmyrb

60 TPUTOHOMETpHHU. TPUTOHOMETPHUECKUE 1
ypaBHeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

61 nociuenoBarenbHocTel. MOHOTOHHBIE 1
MIOCJIEIOBATEIBEHOCTH
Apudmerndeckas 1 reoMeTpuUecKas

62 nporpeccuu. Mcnoab3oBaHue Iporpeccuu 1
JUIS PEeLIeHUs pealbHbIX 3a7a4 MPUKIaTHOTO
Xapakrepa
beckoneuHo yObIBaroIias reoMeTpruuecKkas

63 nporpeccusi. CyMMa 0€CKOHEYHO 1
yOBIBaroIIei reOMETPUUECKOMH MPOrpeccHu

64 dopmyiia CIIOKHBIX MTPOIEHTOB 1

65 ®opmya CI0KHBIX TPOLEHTOB

66 O0001Ienre, cucTeMaTH3alus 3HaHUH 3a




KypcC aireOpbl ¥ HaYall MaTEMaTHIECKOTO
anaimmsa 10 xiacca

67 HroroBast koHTpoIbHAs paboTa 1
O0001enue, cucreMaTA3alus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadall MAaTEMaTHIECKOTO 1
ananm3a 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Crerens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM

CBoiicTBa cTeneHu

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
paloHaIbHBIE CTETICHH

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHBIE CTETICHH

[TpeoOpazoBaHue BhIpAKEHHIA, COIEPIKAIITIX
paluoHaIbHbIE CTENIEHU

IlokazaTenpHEIC YpPaBHCHHA U HCPABCHCTBA

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

O© o N o

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

e

11

12

13

[TokazarenpHast GyHKIMS, €€ CBOWCTBA U
rpaduk

KonTtponbHas padora o teme "Cremnens ¢
panoHaIbHBIM NoKa3aTeneM. [lokazaTenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"

Jlorapudm uymncna

14

JecsTuuHble U HaTypaJibHbIE JIOTapU(PMBI




[Tpeobpa3zoBanue BhIpaXKEHH, COIEPIKALTIX

15 1
J0rapupMbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
JorapudMbl

17 [IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX 1
Jorapupmbl

18 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX 1
J0rapupMbl

19 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1

20 Jlorapugmuueckue ypaBHEHHS 1 HEPAaBEHCTBA 1

21 Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA 1

22 Jlorapugmuueckue ypaBHEHHS 1 HEPAaBEHCTBA 1

93 Jlorapugmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

24 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

o5 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA 1
u rpaduKu

26 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 1
u rpaduKu

97 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA 1
u rpaduKu

28 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA 1
u rpaduKu

29 [IpumMepsb! TPUTOHOMETPHUUECKUX HEPABEHCTB

30 [TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1




32 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KontponpHast pabora o Teme
"Jlorapudmuueckas ¢yHKIIHS.

33 Jlorapugmuueckue ypaBHEHUs U 1
HepaBeHCTBa. TpuroHoMerpruyeckue GyHKIUN
U ux rpaduxu. Tpuronomerpuyeckue
HepaBeHcTBa"

34 HenpepoiBable GhyHKIIUN 1

35 Meroa MHTEPBAJIOB Ul pELIEHUS HEPABEHCTB 1

36 Metoa HHTEPBAJIOB ISl pEIICHUS HEPAaBEHCTB 1

37 [IpousBoanas pyHKIUN 1

38 [TpousBoaHas GyHKIMH 1

39 I'eomerpuueckuii u HpuU3NIECKHA CMBICI 1
MIPOU3BOAHOMN

40 ['eomeTpuueckuii u GU3NIECKU CMBICIT 1
MIPOU3BOAHOMN

41 [Tpon3BoiHBIE 37IEMEHTAPHBIX (HYHKINH 1

42 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

43 [Tpou3BoiHAs CyMMBI, TPOU3BECHHUS, 1
Y4acTHOTO (PYHKIIMH

44 [Tpou3BoHAS CYMMBI, TPON3BEICHHUS, 1
YacTHOTO QyHKIUH

45 [IpousBoaHast CyMMBI, IPOU3BEIECHUS, 1
YacTHOTO QyHKIUH

46 [IpumeHeHne MpoN3BOIHON K UCCIIETOBAHHIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI

47 [IpumeneHne MPOU3BOTHON K UCCIICIOBAHUIO 1




GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBbI

[Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO

48 (GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

49 [TpumeneHne mpon3BOIHON K UCCIIETOBAHHIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

50 Haxoxxnenue HauOoJbIIero 1 HAUMEHBLIETO
3Ha4YeHUs (PYHKLIHUU Ha OTpE3Ke

51 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (YHKIHUU Ha OTpE3Ke

59 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HaYeHUs (QYHKIIUU Ha OTPE3KE

53 Haxoxnenne HauOoJbIIero 1 HAaMMEHBLIETO
3HaYeHUs (YHKIHUU Ha OTpE3Ke

54 Haxoxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

55 Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO
3HaueHus QYHKIUU HAa OTPE3Ke
[TpuMeHeHHe TPOU3BOTHOMN JJIST HAXOXKIECHUS
HaWJTyYIlIero peleHus B MPUKIaJHBIX

56 3a/1auax, AJs ONpeieJIeHUsl CKOPOCTH
nporecca, 3alaHHOro GopMyJIoN WK
rpaduxom

57 KonTtponbHas padora no teme "[IponsBoanasi.
[Ipumenenne npousBoHOM"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

59 [lepBooGpasnas. Tabnuma nepBooOpa3HbIX

60 WuTerpain, reomeTpudeckuil 1 Gu3ndecKuit

CMBICJI MHTCIpaJia




WHuTerpai, reoMeTpudeckuii U Pu3nIeCKuii

61 CMBICTT HHTETpajia

62 WHTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICJI HHTETpaJIa

63 Brruncnenue uaTErpana no Gopmyiie
Herorona—JleliOuuia

64 Boruncnenue uarerpana no ¢gopmye
Hrrorona—Jleonumna

65 Boruncnenue uarerpana no gopmye
Herorona—JleitOHuma

66 Brruncnenue uaTErpana mo popmyie
Hrrorona—Jlebnumna

67 CucreMbl TUHENHBIX YPaBHEHHUN

68 CucTeMbl TUHEHHBIX YPpaBHCHHIMA

69 Pemenune npuknaaHbIX 3324 ¢ TOMOIIIBIO
CHCTEMBbI JINHENHBIX YPaBHEHU

70 Pemenne npuknaaHbIX 3324 ¢ TOMOIIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
CHcTeMbl U COBOKYITHOCTH IIETIBIX,

71 PaIMOHATLHBIX, HPPANHOHAIBHBIX,
MOKA3aTeIbHBIX, JTJOrapu(OMHIECKUX
yYpaBHEHU U HEPABEHCTB
CHCcTeMbI U COBOKYITHOCTH IIEJIBIX,

79 PaIMOHATLHBIX, HPPAMMOHATBHBIX,
MOKA3aTeIbHBIX, JOrapu(OMHIECKUX
YPaBHEHUI U HEPABEHCTB

73 CHcTeMbl U COBOKYITHOCTH IIEJIBIX,

palnuOHaJIbHBIX, UPpPALlMOHAIBHBIX,




MOKa3aTeNbHbIX, JOrapuMUIECKUX
YpaBHEHUM U HEPABEHCTB

Cucremsl COBOKYITHOCTH LECJbIX,
palluOHAJIbHbIX, UPPAIUOHAJIbHBIX,

4 HOKa3aTesbHbIX, JIOrapUu(HPMUIECKUX
YPaBHEHMI U HEPABEHCTB

75 Hcnonp3oBanue rpadukoB GyHKIUN A7
pelleHNs ypaBHEHUH U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7
peleHus: ypaBHEHUN U CUCTEM
[IpumeHeHue ypaBHEHUH, CUCTEM U

77 HEPaBEHCTB K PELICHUIO MaTEMAaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00s1acTell HayKu
Y pEaJbHOM KU3HU

78 Konrponbnas pabora no reme "MHTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

79 HarypanbHble 1 1ienple yncna B 3ajja4ax u3
pEATbHOM KU3HU

80 HatypanbHble U 1esble yncia B 3ajja4ax u3
pEATBHOM )KU3HHU

81 HatypanbHble U 11es1ble Yncia B 3aJja4ax u3
peanbHOU KU3HU

82 [Tpu3Haky AETUMOCTH LENbIX YUCEI

83 [Ipu3HaKy JeTUMOCTH LIEBIX YHCET

84 [Tpu3Haky AETUMOCTH LENbIX YUCEI

85 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HAHUU. YpaBHEHUS

86 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3AIUS




87

3HAHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS
3HAHUU. Y paBHEHUS

88

89

90

[ToBTOpeHnue, 06001IEeHNE, CHCTEMAaTH3AIUS
3HAaHUU. YpaBHEHUS
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHHUH. Y PaBHCHHS
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HaHHUHA. Y PaBHCHHS

91

92

IToBTOpenue, 06001IIEeHNE, CHCTEMAaTH3aINs
3HaHui. HepaBeHcTBa
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHui. HepaBeHcTBa

93

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

94

95

[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHui. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUi. CHucTeMbl ypaBHEHUN

96

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS
3HaHuU. CuCTeMBbl ypaBHEHUI

97

98

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui. OyHKIMH
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui. OyHKUIKH

99
100

HtoroBast KoHTpoJIbHAs paboTa

Wrorosas KoHTpoJIbHASA paboTa




O06001menne, cucreMaTru3aiys 3HaHHH 32 Kype
101 anreOpbl M Ha4YaJl MaTeMAaTHYECKOTO aHAIN3a
10-11 xnaccos

O0o00meHne, cucTeMaTH3alus 3HAaHUN 33 KypC
102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a
10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabrara
1 Yucia v BEIYUCICHUS
11 OnepupoBarh NOHSATHUSMHU: pALUOHATIBHOE U JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, TPOIICHTHI
19 BremonasaTe  apudmerndeckue  omepalMd ¢ palMOHAJIBHBIMH U
' JICHCTBUTEIBHLIMH YK CJIaMU
13 BrinonasaTe npuOnmkEHHBIC BHIYUCICHUS, UCTIONB3Ysl MPAaBUIIa OKPYTJICHUS,
' JienaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BhIYMCICHUN
OnepupoBarh MOHATUSIMU: CTENEHb C IEJbIM IIOKa3aTejieM, CTaHJapTHas
14 dbopMa 3amucH ACHCTBHTEIBLHOTO 4YHCIA, KOPCHb HATYPaJbHOW CTCIICHH,
' WCIIOJIb30BaTh MOIXOJANIYI0 (OpMY 3aluCU JACUCTBUTEIBHBIX UYUCET IS
pelieHust MPaKTUYECKHX 3a/1a4 U MPEICTABICHUS TAHHBIX
OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOIO YIJIA;
1.5 WCIIONB30BaTh  3alUCh  NPOW3BOJIBHOIO  yrjla  4epe3  oOpaTHbIe
TPUTOHOMETpHUECKUE (DYHKIIUU
2 VYpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATHUAMH: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEIIOE,
2.1 palnroHaIbHOE, HUPpALOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BoimonusaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN M pelaTh
' TPUTOHOMETPUYECKHE YPABHEHUS
BrinonHsaTe mpeoOpa3oBaHus 1ETbIX, PAMOHATIBHBIX W HPPAIMOHATBHBIX
2.3 BBIDQXKEHUII M pElIaTh OCHOBHBIE THUIIBI LEJNbIX, PALMOHAIBHBIX U
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHSI M HEPABEHCTBA MJisi PELIEHUS MaTEeMaTUYECKUX
' 3a/1a4 W 3aJ]1a4 U3 Pa3TudHbIX 00JacTel HAyKH M peaTbHON KU3HU
MopenupoBaTh peajgbHbIE CHUTYyalldd Ha S3bIKE alreOpbhl, COCTaBISAThH
2.5 BBIPAXXECHUS, YPaBHEHHUs, HEPABEHCTBA MO YCJIOBHUIO 3a/laud, HCCIEI0BATh

IMOCTPOCHHBIC MOACIIN C UCITOJIB30OBAHUEM arirapara anre6pH




OyHK1IMU U Tpaduku

OnepupoBarh MOHATUAMU: (YHKIHS, CIIOCOOBI 3aAaHus (PYHKIIMH, 00JaCTh

3.1 OTIpeNieJIeHUs W MHOXXECTBO 3HaueHWH ¢(yHkuu, rpaduk (yHKIHH,
B3aUMHO OOpaTHbIC PYHKITUU
39 OnepupoBaTh HNOHATUSAMM: YETHOCTh M HEYETHOCTb (YHKIMH, HYJIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaguky GyHKIMHA U1 pelieHus ypaBHEHUN
34 CtpouTth U 4uTaTh TpaPUKN JTUHEHHOU (YHKINHU, KBAIPATUIHON (DYHKIIHH,
' CTENEeHHON (YHKILIMU C LEJIbIM [ToKa3aTeIeM
Hcnonb3oBare Trpaduku (GYHKUUN A7 HCCIENOBAHUS MPOIECCOB H
3.5 3aBUCUMOCTEH IpHU pELIeHWH 3aJad U3 JAPYruX Y4eOHBIX IMPEIMETOB U
peanbHOMN )KU3HHU, BBIpaXKaTh (YOPMyJIaMH 3aBUCUMOCTH MEXITY BETUINHAMHU
4 Hadana maTemMaTi4eckoro aHaimsa
41 OnepupoBarh MOHATHAMHU: I[OCIENIOBATEIBHOCTh, apu(MeTHdecKas u
' reoMeTpHUEecKasi IPOrpeccuu
42 OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBbIBaloIlasi reoMeTpuyecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON IPOTPEeCCHH
4.3 3a/aBath MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOWCTBA MOCIEOBATEILHOCTEH M MIPOTPECCH [T peIlIeHHs
' peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
) MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh MOHIATHSIMHU: MHOXKECTBO, OTIEPAIIMH HAJl MHOXECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisi  ONHCAHHS
5.2 peanbHBIX MPOIIECCOB U SIBIECHUH, IPU PELICHUH 3a/1a4 U3 JAPYIUX Y4eOHbIX
MIPEIMETOB
53 OnepupoBaTh  TOHATHUSMHU:  OINpENEICHUE,  Teopema,  CIEICTBUE,

JA0Ka3aTCJIbCTBO




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBaTh NOHATUSAMHU: HATypaJbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
11 MPU3HAKK JCIMMOCTH LEJIbIX YHCEJ, Pa3JIOKEHUE 4YHUCIa Ha MPOCThIE
MHOKUTENH JUIsl pElIeHUs 3a]1a4
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PALlUOHAJIBLHBIM IIOKA3aTEIEM
13 OnepupoBarh MOHATUAMH: JOTapH(PM YUCIIA, TECATUYHBIC U HATypaJIbHBIC
' Jorapudmbl
2 YpaBHEHMS U HEPABEHCTBA
IIpumensaTh cBoOiicTBa cTemeHW [uid HpeoOpa3oBaHUs  BBIPAXKECHUH,
2.1 ONEpUPOBATh MOHATHSAMM: IIOKA3aTeIbHOE YpAaBHEHHWE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHATe npeoOpa3zoBaHUs BBIPAKEHUH, COJAEpKAIUX JIOrapu(Mmbl;
2.2 OIIEPUPOBATH MOHATHAMHM: JIOTApU(MHUIECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOrapU(MUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxoauTh perienus npocTeNInX TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelleHue;
2.4 HCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN JUIS PELIECHUS PAKTHUECKUX
3a1a4y
25 Haxomuts pemenus npocTennx CUCTEM U COBOKYITHOCTEH pallOHAIbHBIX
' YPaBHEHUI U HEPABEHCTB
MogenupoBaTh pealbHble CHTyalldd Ha S3bIKE aiareOpbl, COCTaBIAThH
2.6 BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA M CHUCTEMBbI 10 YCJIOBMIO 3ajauH,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara ajreopbl
3 OyHKIMH U TpaduKH
OnepupoBaTb MOHATUSAMHU: TEpUOAMYECKAs (QYHKUUS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (YHKLIUH, HauOojbllee U
' HauMEHblIee 3HAYeHUs (YHKLIMU Ha TMPOMEXKYTKE; HCIOJIb30BaTh UX JUIs
uccienoBaHus (yHKIUH, 331aHHOH rpadKomM
3.9 OnepupoBaTh MOHATUAMM: T'padHUKH MOKA3aTeIbHOM, JorapupmMuyeckoil u

TPUTOHOMETPUYECKHX (DyHKIUMI; u300pakaTb HMX Ha KOOpPAMHATHOM




TUIOCKOCTHU M MCTIOJIb30BATh JJISl pEIIEHUs] YPaBHEHUHN U HEPAaBEHCTB

N3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadKH JMHEHHBIX YpaBHEHUN

33 Y MCTIOJIb30BATh UX JUISA PELICHUsI CUCTEMBI JINHEHHBIX YpaBHEHUN
34 Hcnonp3oBare rpadpukn (QyHKOUA A7 HUCCIEAOBAaHHMS TPOLECCOB H
' 3aBUCHMOCTEH U3 APYTUX y4eOHBIX AUCIUILINH
4 Hauana MmaTemMaTHyeckoro aHaimmsa
OmnepupoBaTh NOHATHAMHU: HENpEpbIBHAS  (QYHKIMSA, IMPOU3BOIHAS
4.1 (GyHKIMU; HCHONB30BATh TEOMETPUYECKHA M (U3UYECKUH  CMBICIH
MPOM3BOAHOM JJIsl pELICHUS 3a1a4
42 Haxoaute  mpouW3BOIHBIE  DJIEMEHTAapHbIX  (QYHKIMHA,  BBIYUCIATH
' MPOM3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DyHKIIUIA
Hcnonp30BaTh  NMPOM3BOAHYIO  JUIA  HMCCIEAOBaHMA  (QYHKIUH  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHATh PE3YJIbTaThl UCCICAOBAHUS K
MOCTPOCHUIO rPaHKOB
W Hcnonp30BaTe MPOM3BOAHYIO JJIsl HAXOXKICHHS HAWIYYIIErO pPEIICHHsS B
' MPUKIIAAHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHX, 3a1auax
r OnepupoBarh MOHATHAMHU: MEPBOOOpa3HAas W HHTETpal; IOHUMATh
' TeOMETPUYECKUI U (PU3MYECKUI CMBICI MHTETpaja
46 Haxoaute nepBooOpa3Hble JIeMEHTapHbBIX (PYHKIWH, BBIYUCIATH HHTErPaj
' o opmyne Hototona — Jleitonuia
47 Pemare npukianHele 3a1a4i, B TOM YHCJIE COLMAIbHO-?PKOHOMHUYECKOTO U

(bu3H9IecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHaIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeckoHEeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 paloOHaIbHBIMU YHCIaMM, NIPEOOpa30BaHUs YUCIIOBBIX BblpaxkeHUH. [IpumeneHune
IpoOeil U IPOLIEHTOB JUIsl pelleHUs] NPUKIAAHBIX 3a7ad U3 Pa3jIMYHbIX OTpacieil
3HAHUU U PEAILHON KU3HU
JenictBuTenbHble  4yMcia.  PalMOHaJIbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], TpaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIUYMCICHUN
Crenenp ¢ nenbiM nokaszareneM. CrtaHgapTHas (opma 3amucu JeMCTBUTENBHOIO
1.3 yrcna. Vcnonp3oBanue moaxossiiei GopMbl 3alHCH ACHCTBUTEIBHBIX YHCEN IS
pelIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypajdbHON creneHu. JleHcTBUS ¢ apupMeTHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE IPE0Opa30OBaHUS
25 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBA. Meton
' MHTEPBAJIOB
2.4 Pemenue nensix v 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppalinOHaIBHBIX YPaBHEHUI U HEPAaBEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
97 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTeMAaTUYECKUX 3a]ad U 3a/1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON KU3HU
3 @OyHKIMH U TpaduKu
31 Oyukuus, cnocodsl 3amanus ¢yHkiuuu. ['paduk ¢dynxunuu. BzanmHO 0OpaTHBIE
' byHKIIH
3.2 OO6nacTp ompeneneHUs W MHOXKECTBO 3HaueHuM ¢ynkuuu. Hymn ¢dyHkimm.




[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU

Crenennass (yHKIuS C HaTypaJbHBIM M LENbIM IOKa3areneMm. EE cBoiicTBa u

33 rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTpuyeckass OKpyKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX (DYHKIIUH
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaamsa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3agaHUs MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEILHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo —yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAIOIICH T€OMETPHUYECKON
' nporpeccuu. dopmysia CIOXHBIX MPOIEHTOB. Mcnonp30BaHHWE MPOrPEeccCUM MAJis
pelIeHus pealibHBIX 3a/1a4 MPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOTHKa
MHoxecTBO, omepanuud Haj MHOxecTBamu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHrne TEeOpPEeTUKO-MHOXKECTBEHHOTO amnmapara JUisi OMHCAHMS PeabHBIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO




11 KIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BIYUCICHUS
1.1 Hatypanbhblie u nesnsie uncina. [Ipu3Haku eTuMOoCTH LeNbIX Yucelt
1.2 Crenensb ¢ palmoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpalIbHbIE JOrapupMbl
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(MBI
2.2 [TpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX CTENCHH C PAllHOHAIBHBIM IIOKa3aTeIeM
2.3 ITpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
oy CucteMbl JTUHEHHBIX ypaBHEHUH. PellieHre npukiagHbiX 3aa4 ¢ MOMOILBIO CUCTEMBI
' JINHEMHBIX YPaBHCHUHN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH M HEPABEHCTB
’g [IpumeHeHne ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 3a1a4 U
' 3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU M peaibHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oyukuus. Ilepuonnueckune ¢ynkuuu. [IpoMekKyTKM MOHOTOHHOCTH —(QYHKIUH.
3.1 Maxkcumymbl ¥ MUHMMyMbl (yHKiuu. HauOonblnee M HauMeHbllee 3HauYEHUE
(GYHKIIMN Ha IPOMEXKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.3 [TokazarenpHas u orapudmMudeckas GyHKIINU, KX CBOHCTBA U TpaduKu
3.4 Ncnonp3oBanue rpadukoB QyHKUUN I peLIEHUs] YPaBHEHUH U IMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUH JUIsI HCCIIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH,
35 KOTOPBIE BOSHHUKAIOT MPH PEIICHUH 3a]1a4 U3 JPYTUX YIeOHBIX MPEIMETOB U PEaTbHOM
KHU3HU
4 Hauana maTemMaTiueckoro aHaimsa
4.1 HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB JAJIS pEIIeHUs] HEPAaBEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM
43 [IpousBosaHble 31eMeHTapHBIX (yHKIMNA. DPOpMyNbl HaXOXICHUS IMPOU3BOIHOM
' CYMMBI, TIPOU3BENCHUS U YaCTHOTO (DYHKIIAN
4.4 [IpumeHeHre NPOM3BOJHONM K HCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTH H




sKcTpeMyMbl. HaxoxaeHue HauOOJbIIero M HauMEHBIIETO 3HaueHus (QYHKIUH Ha

OTpe3Ke
45 [IpuMeHneHnne MpoOU3BOTHON JIJIi HAXOXKACHUS HAWIYUIIETO PEIICHUS B MPHUKIATHBIX
' 3a/layax, JJs ONpeAeseHUs] CKOPOCTHU IMPoLiecca, 3a1aHHOT0 (GOopMYIIOi UK rpaduKoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
A7 HHuterpai, ero reoMeTpuyeckuii U (HU3MIECKUN CMBICI. BBIYMCIICHHE MHTETpayia 1o

¢dbopmynie Hetotona — JleitOnuna




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

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnagenne wmeromamu JOKa3aTENbCTB, AQITOPUTMAMH DPEIICHUS 3a/1ay;
yMeHue (opMynupoBaTh ¥ ONEPUPOBATH IMOHATUSAMHU: OINpEACICHHUE,
aKCMoMa, TeopeMma, CIEICTBUE, CBOMCTBO, NPU3HAK, JOKa3aTelIbCTBO,
paBHOCWIIbHBIC (DOPMYJTUPOBKH; MPUMEHATh HX; YMEHHE (OpPMYJINPOBATh
oOpaTHOE W TPOTUBOMOJIOKHOE YTBEPKICHHE, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTHYeCKOW WHAYKIIUH;
MIPOBOJNTH JTOKA3aTEIbHBIC PACCYKICHUS MPU PEUIICHUH 3a/1a4, OICHUBATh
JIOTHYECKYI0 ~ MPAaBUIBHOCTh  PACCY)KICHUH; YMEHHE  OIEPUPOBATH
MOHATHSIMH: MHOXECTBO, IMOJMHOXECTBO, OIEpaI HaJl MHOXKECTBAMU;
YMEHHUE UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIH armapar Jyis ONHCaHUsS
pPEATBHBIX TPOIECCOB M SBJICHHUA M NIPHU PEIICHUH 3a7ad, B TOM YHUCIC W3
JIpYyruxX y4eOHBIX MPEIMETOB; YMECHHE OIEPUPOBATh MOHATUSAMH: Tpad,
CBSI3HBIH Tpad, AepeBo, IMUKI, rpad Ha IJIOCKOCTH; YMEHHUE 3a/laBaTh M
OIKCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HCIOJIb30BaTh TIpadbl MpH

pelieHnu 3aaa4y

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJIOC YHCIIO,
CTEMeHb C LIeJbIM MOKa3aTesleM, KOPeHb HAaTypalbHOW CTENEHH, CTENEHb C
palOHAJIBbHBIM ITIOKAa3aTcJIEM, CTCIICHL C HeﬁCTBHTGHBHLIM IIOKa3aTeJIEM,
morapudM dYHCIa, CUHYC, KOCHHYC W TAaHIEHC MPOU3BOJIBLHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PAaIMOHAIBLHOE YHCIIO0, HpPPAIMOHAIBFHOE YHCIIO,
MHOJKECTBA HATYpPaJIbHBIX, UENbIX, PAIMOHANBHBIX, JIEHCTBUTEIbHBIX
YUCCII; YMCHHUC HUCII0Jb30BaTh NNPHU3HAKNU JCIUMOCTH, HanuMEHbIITNN O6IIIPII>1
JenuTeNh M HauMeHbllee oOliee KpaTHoe, ainroput™m EBkmuaa mnpu
pEeIICHUN 3a/ad; 3HAKOMCTBO C pPa3JIMYHBIMU IMO3UIMOHHBIMH CHUCTEMAaMH
CUHCTICHHS; YMEHHE BBIMOJIHATH BRIYHCIICHUE 3HAYCHU U MPeoOpa3oBaHUs
BBIPOKEHHUI CO CTENeHsSMU W JiorapudMaMu, Tpeodpa3zoBaHUs IPOOHO-
palMOHANBHBIX  BBIPAKEHUH;  YMEHHE  ONEpUPOBATH  MOHATHSIMHU:
MOCJIeIOBATEIbHOCTh, apu(MeTHUecKass TpPOTpeccusi, TeoMeTpudecKast
nporpeccusi, OECKOHEYHO YOBIBAIOIAs TE€OMETPUYECKas IPOTPECCHS;

YMCHHUEC 3aJaBaTb IIOCJICAOBATCIBHOCTH, B TOM 4YHCJIIC C IIOMOIIBIO




PEKYPPEHTHBIX (OPMYIT; YMEHUE OTIEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE
YUCJIO, COMNpPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb M apPryMEHT
KOMIUIEKCHOI'O  YMCIa, dbopmMa  3amMCHM  KOMIUIEKCHBIX  YHCEI
(reomeTpuueckas, TPUTOHOMETpUYECKass H anredpanyeckas); yMeThb
MPOU3BOJIUTh aApU(PMETUUECKHE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI UCIOJb30BaHUS KOMILJIEKCHBIX YHCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2  w  3%3, omnpeaeauTe]b  MaTpUIIbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh IOHSATUSMH: PAaUUOHAIBHBIE, WPPALMOHAIBHBIE,
MOKa3arejbHble, CTENEHHBIEC, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATH MOHATUSIMH:
TOKJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHUE, HEPABEHCTBO,
CUCTEMa YypaBHEHHMI M HEPABEHCTB, PaBHOCWIBHOCTb YpPaBHEHUI,
HEPAaBEHCTB M CHUCTEM; YMEHHE pELIaThb YPABHEHMS, HEPABEHCTBA U
CUCTEMBl C IIOMOLIBIO pA3JUYHBIX MPUEMOB; pEIIaTh ypPaBHEHUS,
HEpAaBEHCTBA M CHUCTEMBbI C I[1ApaMETPOM; IPUMEHSTb YpaBHEHWH,
HEpPABEHCTBA, UX CUCTEMBI JISl PEUICHUS MaTEMATHYECKUX 3a7a4 U 3a/1a4 U3

Pa3JIMIHBIX obnacrei HAaYyKHU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaThb HOHATUSAMM: (QYHKIMA, YETHOCTh (YHKLHUH,
NEePUOJUYHOCTh (PYHKIMM, OTPAaHUYEHHOCTh (PYHKLIHH, MOHOTOHHOCTb
GyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJipllee M HauMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HEeNmpephIBHAST (YHKIMs, aCUMIITOTHI I'paduka
¢byHKIMH, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPUYECKHH U
¢u3nueckuif CMBICI IPOU3BOJHOM, MEpBOOOpa3zHas, OMPECIEHHBIN
UHTErpaj,; yMEHHE HaXOAMTh AaCUMOTOTHl Tpaduka (YHKIMH; yMEHHE
BBIYHCIISTH TPOU3BOJHBIE CYMMBI, TPOU3BEIECHNUS, YACTHOTO U KOMITO3ULIUI
(GyHKIMN, HAXOUTh ypaBHEHHE KacaTelbHOH K rpaduKy QyHKIUU; yMEHHE
HaXOJUTh MPOU3BOJIHBIE AJIEMEHTApHbIX (DYHKIUH; YMEHUE HCIIOIb30BaTh
MPOU3BO/IHYIO Ul HUCCIIEAOBAaHUS (QYHKIUIM, HAaXOAUTh HAMOOJbIINE U
HauMEHbIINE 3HA4YeHUS (YHKUMHA; CTPOUTH TIpaUKH MHOTOYJIEHOB C
HCIIOJIb30BAaHUEM  allllapaTa MaTeMaTH4eCKOro aHalu3a; I[PUMEHATh
MIPOU3BOJIHYIO ISl HaXOXACHUSI HAWIYYILIero peuieHus] B MPHUKIAIHBIX, B
TOM YHCJI€ COL[MAIbHO-DPKOHOMMYECKMX M (PU3MYECKUX 33/1a4ax; HaXOIUTh
wiouaau U 00bEMbI GUTYp C MOMOIIBI0 UHTErpaia; MPUBOAUTH MPUMEPDI
MaTeMaTHYeCKOr0 MOJEIMPOBaHUSA C ToMouUIblo auddepeHInaIbHbIX

YpaBHEHUI




YMeHue onepupoBaTh NOHATHAMU: rpaduk GyHKIIUU, 0OpaTHAs (PyHKITUS,
KOMNO3ULMsl (YHKIMH, JWHEHHAas QYHKIUSA, KBaapaTuyHas (QyHKIus,
panmoHanbHas (QYHKIUS, CTENeHHas (YHKOUS, TPUTOHOMETPHUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKUIWH, MOKa3aTelbHas |
norapumuueckass (GYHKIUHM; YMEHHE CTPOUTh TpaduKd H3Yy4EHHBIX
(GyHKINH, BBITOIHATH peoOpa3oBaHust TpaguKoB (PyHKIMHI, HCIIOIB30BATh
rpaduKy Ui U3y4eHUs MPOIECCOB U 3aBUCHMOCTEH, NPU PEIICHUH 3a1ad
U3 JPYrux y4eOHBIX IPEJAMETOB W 3a/a4 U3 PEbHOW >KU3HU; BBIPAXKAThH
dbopMynamMH 3aBUCHMOCTH MEXIY BETMYMHAMH; HCIOJIb30BaTh CBOMCTBA U
rpadukyd (QYHKOMA JUIs pelIeHUs ypaBHEHHWH, HEPAaBEHCTB M 3a/a4 C
napameTpamu; H300pakaTb Ha KOOPJMHATHOW IIJIOCKOCTH MHOYKECTBA

pELIEHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, JOJAM U YacTu, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4d U3 O0JIaCTU YIpPAaBJIEHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHMS, YPAaBHEHUsS, HEPAaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, MCCICNOBaTh IIOIYYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBJONOJO0OHOCTh pE3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peanbHble CHUTyallMH Ha SA3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIEJ0BATh
MOCTPOEHHBIE ~ MOJEIU C  UCIOJNb30BAaHUEM  ammapara  ajureOpsl,

UHTEPIPETUPOBATh NOJIYUECHHBIA pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMU: cpefHee apudMeTHYecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCUs], CTaHIApPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaInIo, MPEACTaBICHHYIO B TaOJIUIAaX, Ha AUarpaMmmax, rpadukax,
OTPaXKaroIlyl0 CBOWMCTBA pEaJbHBIX MPOIECCOB M SIBIECHUM; MPEACTABIAThH
vHpOpMAIUIO ¢ TIOMOIIbI TaOMUIl ¥  JUarpaMM; HCCIIe0BaTh
CTaTUCTUYECKUE JaHHbIEe, B TOM YHCIE C TNPUMEHEHHEeM TIpaduuecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; IPaPUUIECKU HCCIETOBATh COBMECTHBIC

Ha6J'IIO,Z[CHI/ISI C MOMOLIBIO JUarpaMm pacCcCuBaHusa U JIMHEMHOMN perpeccuun

YMeHHne onepupoBaTh IOHATHSAMH: CIIYy4allHbI ONBIT M CIydalHOe
COOBITHE, BEpPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TpapUUecKUX METO/]OB; IMPUMEHSTh
(bopMysIbl CIOXKEHHS W YMHOXXEHHMS BEpOSTHOCTEH, (OpMyIy IOJIHOM

BepOATHOCTH, popmyny bepnymiu, komOuHaTOpHBIE (DAaKTHI U (HOPMYIIBI;
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OLICHUBATh BEPOSITHOCTH peajbHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
MOHATUAMM: CIydallHas BEJIMYUHA, paACIPEACIICHHE BEPOSTHOCTEM,
MaTeMaTUYeCKOE OKUJAHUE, JHUCIEepPCUs M CTAaHAApPTHOE OTKIOHEHUE
CllyyailHOH  BeNMYUHBI, (YHKIMM  paclpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOTO U HOPMAJIBHOI'O Paclpe/leICHU; YMEHHE
HCIIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACIpPENCIICHUN Ul pEelICHUs 3a7ad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBLIMX YHCEJ, METOJIbI BHIOOPOYHBIX
HCCIEAOBAHUHN; YMEHHME [PUBOJIUTH IIPUMEPHI IIPOSBICHUSA 3aKOHA
0OJBIIMX YHCEd B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUIX; YMEHHE
OIIEPUPOBATh IOHATUAMM: COYETAHHE, IEPECTAHOBKA, YMCIIO COYETAHMM,
YHUCIIO  MEpecTaHoBOK; OumHOM  HploTOHa;  ymMeHHUE  NPUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PACCY)KICHHsS Il PEIICHUsS 3a/1a4; OIICHUBAThH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIATH BEPOSITHOCTHYIO MOJEIH U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTb HOHATUAMU: TOYKa, IpsMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIa, IJIOCKUWA YroJ, JBYIPaHHbIN
yroJi, TpEXTpaHHbIN Yro, CKPEIMBAIOIINECS MPsSMbIE, NapauIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIoJl MEKY HNPSIMBIMH, YroJl
MEX1y NPSMOI U MJIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JO0 IUIOCKOCTH, PACCTOSIHHE MEXAY HPSMBIMU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHME HCIIONIb30BaTh IPU DPELIECHUH 337ad H3Y4YEHHbIE
(bakThl U TeopeMbl MIIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOILIEr0 MHpA; CTPOUTh MAaTEMaTHYECKHE MOJEIU C TMOMOIIbIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pEIlaTh CBS3aHHbIE C HUMU

MPAaKTUYCCKHE 3ala4r

YMeHue onepupoBaTh MOHATHAMH: IUIOMAAL (QUryphl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPaBUIbHBIA MHOTOIDAaHHUK, CEYEHHE MHOIOTpaHHMKA,
KyO, mnapamienenunen, Ipu3Ma, OuUpamuaa, (urypa U TMOBEPXHOCTh
BpallleHHs], IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAAb
MOBEPXHOCTH NHUPaMUIbl, MPU3MBI, KOHyca, LWIMHIpa, OO0BEM KyOa,
MPSMOYTOJIBHOTO ~Napajulelienunena, NUPaMUIbl, MPU3MBI, IMWINHAPA,
KOHycCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHYCa W LMIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHUIO, CEUYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromascs cdepsl, LWIMHApPA, KOHYCa; YMEHHE CTpPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pakaTb MHOTOTPAaHHUKH, (UIYphl U TMOBEPXHOCTH

Bpalmi€Hus, X CCUCHHUA, B TOM YHCJIIC C IIOMOLIBIO DJICKTPOHHBIX CPCIACTB;
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YMEHHE IPUMEHATh CBOMCTBA T€OMETPHYECKUX (DUTYp, CaMOCTOSTEIHHO
(bopMyIHpOBAThH OINpeNeIeHUsI U3ydyaeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX TIEOMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
ompoBepraTb HMX; yMEHHE MPOBOAWUTH Kiaccupukauuioo ¢Guryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omepupoBaTh NOHATUSIMH: JIBWKGHHE B  IPOCTPAHCTBE,
napajulebHBI TEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOAOOHs, NOAOOHBIE (UTYpB; yMEHUE
pacno3HaBaTh paBHBIE M IMOJOOHBIE (UTYpHl, B TOM YHCIIE B IMPHPOJE,
HCKYCCTBE, apXUTEKTYpPE; MCIIOIB30BaTh T€OMETPUIECKAE OTHOIICHHS TPH
pELICHUH 33/1a4; HAaXOAUTh TEOMETPHUYCCKHE BEIWYMHBI (JJIMHA, YTOII,
ouaab, 00bEM) MpPU PELICHUH 33aJa4 U3 JPYTUX Y4eOHBIX IPEIMETOB U
U3 peajbHOM JKW3HU; yMEHHE BBIYUCIATH TI'€OMETPUYECKHE BEITUYMHBI
(mHA, yrom, IoHmAagb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIONIB3YS
n3y4eHHbIe (OPMYJBI U METOABI, B TOM 4YHCIE: IUIOMIAAb IOBEPXHOCTH
MUpaMHJIBI, TIPU3MBI, KOHYCa, IMIMHIpA, IUiomanb chepsl; 00bEM Kyoa,
IpSMOYTOJIBHOTO  TapajUIesIeNue/ia, MHUPaMUIbl, TPHU3MBI, LWIUHJpPA,

KOHYCa, [1apa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB MOI00OHBIX QHUTYp

VYMmenne ONCprUpOBaAThH IMOHATHUAMU: IMPAMOYTOJibHasd CHUCTEMAa KOOpPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJAHMHATHI BEKTOpPa, CyMMa BEKTOpOB,
NPOM3BEJCHAE BEKTOpa HAa 4YHCJIO, pa3joKeHHe BeKkTopa Mo 0a3ucy,
CKJISIPHOE TIPOM3BEICHUE, BEKTOPHOE MPOM3BEACHUE, YIOJl MEXIY
BCKTOpaMH; YMCHHEC MHCIIOJIb30BATh BCKTOpHBII\/'I u KOOp)II/IHaTHBII\/JI METO/

JJIg PEIICHUA TCOMCTPUYCCKUX 3a/1ad U 3aia4 JPYTrux y‘{e6HBIX npeaMeToOB
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YMeHue BrIOMpaTh MOIXOIAIINNA METO SISl PEUICHUs 3a/1au; TOHUMaHNe
3HAYUMOCTH MAT€MaTUKU B HW3YYCHHHM TPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJIGHWH; YMEHHUE paclio3HaBaTh IPOSBIEHUE 3aKOHOB
MaTEMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH NMPUMEPHI MATEMATHUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HAyKH




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI' 1O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Hucna u BBIYUCIICHUS
11 Hatypanbhblie u nesnsie uncina. [Ipu3Haku eTuMOoCTH LeNbIX Yucelt
19 Panmonanbhbple uucia. OOBIKHOBEHHbIE M JECATUYHBIE JApPOOM, IPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHU. JlencrBus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETEHU
14 Crenenp c 1menbiM mokazateneM. CTelneHb € palMOHAJbHBIM I10Ka3aTeleM.
' CBoiicTBa CTENEeHU
. CuHyc, KOCHHYC ¥ TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHbIE U HATYpaAJIbHBIC JIOTApH(PMBI
JleiicTBUTENbHBIC YHUCITA. APUPMETHYCCKHE ONEPaAlUUd C JEHCTBUTCIHHBIMH
1.7 yuciaamu. IlpuOnukEHHbIE BBIYUCIEHMS, IpaBUia OKPYIJICHHs, MPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [TpeoOpazoBanme BEIpaKEHUI
1.9 KomrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPpMUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U TIOrapupMUUECKIE HEPAaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTemMsl IMHEWHBIX ypaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKu




OyHK1UA, crocoOs! 3amanusa Ghyakuun. ['paduk Gynkmuu. Bzaumuo oOparHbie

3 ¢ynkuuu. Yétneie u Heu€THbIe pyHKuMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuuu.
3 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIHUH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIuH. HanOonpliee ¥ HauMeHbIIee 3HAYECHUE
(GYHKIIUU Ha IPOMEKYTKE
33 CrenenHas ()yHKIMS C HaTypaJbHBIM W LEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U rpaduKH
3.5 [TokazarenpHas u norapudmuueckas GyHKINU, UX CBOMCTBA U rpaduku
36 Touku paspsiBa. AcuMnTorsl rpadukoB ¢yHkiuil. CpoiicTBa GyHKIHA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
38 Apudmernueckass W reoMmerpuyeckas mnporpeccun. DopMmyna  CIO0XKHBIX
IIPOLIEHTOB
4 Havana marematuuyeckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIIUN
[IpumeHeHne NpPOM3BOAHOM K HCCIENOBaHMIO (DYHKUIUMNH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHrne HanGosiblIero 1 HauMEHbIIEro 3HauyeHUs (YyHKIHUN
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, onepanuy HaJl MHOKecTBaMu. Jlnarpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHaTsl 1 BEKTOPHI
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