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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hadajza MaTeMaTHUYeCKOTrO
aHanu3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero o0pa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LIEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO 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 OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS 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
JJAHHOT'O Kypca y4alllMecsl OBJIAJ€BAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauana MaTeMaTHueCKOTo aHajIn3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIUMA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, IO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMU U JIOTMUYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
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 aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJeH pealbHbIX CHUTYyallMd W WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBLHBIM BOCHUTATEIBHBIM IOTECHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesTeIbHOCTH,



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 Hayaia MaTeMaTH4YECKOIO aHaIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4YecKoro aHanusa», «MHoxkecTBa M JOrHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM 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
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTrOHOMETPHsI, MAaTEMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaJeBalOT BCE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpYETCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIH0) MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, 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 BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 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, OLIEHUBAHUS YMCIOBBIX 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, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  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 HAaUMEHBIIMX 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 CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuana NPOUCXOJUT  JAJbHEWIEeEe  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JETyKTHBHBIX
paccyxlieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
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 APYTUMH 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 3a7ad U3 JAPYTUX Y4eOHBIX
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
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, 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 aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana MaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh 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 TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiel peajbHbIX CHTyaluu,
HAXOXKJEHUSl HAWY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOI0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAcloO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCSL pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U UX aBTOpax.

CopeprkarenbHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» 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 MATEMAaTUYECKUE TUCLUUIUIMHBI B €IUHOE
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 ~MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYallUH, UCCIIEIOBaHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYEeCKOro aHalu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
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 AHAJIOIHIO, 0000IIATh U KOHKPETH3UPOBATH
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 HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbupie unciaa. 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
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas ¢opma  3alucu
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. ApKCHUHYC, apKKOCHUHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (YOPMYIIBI.

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

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaT€MAaTHYECKHUX 3aJad
W 3a]1a4 U3 PA3JIMYHbIX 00JacTel HAYKH U PealbHOU KU3HH.

@OyHkuuu U rpadpuku

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHuil pynkunu. Hymn yskumu.
[TpomexyTku 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

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 aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpudeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcronb3oBaHUE MPOrPEeCcCHH s
pelieHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKkrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JJisli OMUCaHUSl peabHBIX
MIPOIIECCOB U SBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOKCTBA CTEIICHH.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbpHbIE YPABHEHHS M 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  ypaBHEHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 Pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HU.

DYyHKIUHN U TPAPUKH

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

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[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, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBable GyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

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

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

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

[IpumMeHeHnEe TPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4dIlIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no popmyne Hetorona—IJleliOHuna.



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

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
U OTBETCTBEHHOTO YICHAa POCCHUUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS 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
YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTHYECKUM aCIeKTaM pa3JInuHbIX BUIOB UCKYCCTBA.

PuU3nYeCcKOEe 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); (bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIMTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
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 PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOM HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIpl, OCO3HaHHEeM TJ00adbHOTO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpHUEHTAlMel Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM U1 pElIeHUs 3a7a4 B
0o0JaCTH  OKpYy)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLIEH CPEIbl.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OONIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykM Kak c(epbl UelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJIAJECHUEM SI3BIKOM
MaTeéMaTUKM M MAaTeMaTUYECKOW KyJNbTYpOHW KaK CPEACTBOM IIO3HAHUS MUPA;
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
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcarvnvie — noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowmuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCaowe20  Mupda,  NpuMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeNCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpEeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA ISl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

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

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
POBOJIUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

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

Bba3oBrle nccienoBaTelIbCKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT MO3HAHMS;
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOUIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

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

Pabota ¢ undopmarueii:

BBISIBIIATH JIePUIIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh  WHGOpPMAIIMI0 W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

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



2)

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX U NHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3Miyle U CXOJCTBO IMO3ULIUMN; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaessTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

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

y4€TOM HMMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpMALUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediaekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3ysibTaTa pelieHus MaTeMaTHYECKOMN 3aauu;



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

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBICHITH
IPUYMHBl JTOCTHXKEHUSI WIM HEIOCTUKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaIu3a
Ha ypOBHE CpemHero obmiero oOpa3oBaHHS JOHKHO 00eCrednBaTh JOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH,
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIbHBIX YHCEIT TSl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

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

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

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

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PeaibHOU KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIEN0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKIUHU, 00JIaCTh
OTpEe/eNIEHNs] M MHOXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUINUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonp3oBatk rpaduku pyHKUNN I pELICHUS] YpaBHEHUI.

CrtpouThs U uuTaTh rpa@UKu JTUHEHHON (QPYHKINU, KBAAPATUYHON (PyHKIINH,
CTETIEHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U peaJbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAsL IIPOIPECCUM.

OmnepupoBarh NOHATUAMH: OECKOHEUHO YOBbIBaoLlasi Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUMN.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELLICHHUS
peaNbHBIX 3aJ1a4 IIPUKJIAHOIO XapaKTepa.

MHnoxxecTBa M JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOKECTBO, ONEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONHCAHUSA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  TEOopeMa, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(M UYHCIA, NECITHUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMs U HEpaBeHCTBA

[IpumensaTs cBoiicTBa CcTemeHM il MpeoOpa3oBaHUs  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUH, cOAepXkKalluX JIOrapu(Mmsbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst mpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogaenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLMH, TOUYKH OJKCTpeMyMmMa (yHKuuH, HauOonbpliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX I
UCCIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

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

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHUCUMOCTEH U3 IPYruX yu4eOHBIX AUCHUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3az1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHI.

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COMAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUI CMBICI UHTErpaia.



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

Pemarps npuknagHble 3a7add, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/iejioB U TeM JJieKTpoHHbIe (uppoBbIe)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
MHoxecTBa palliOHABHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PalinoHaIbHbIE 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHEHHUS U HEPABEHCTBA
O .C
2 yHKUAH 1 rpagpHki. CTeICHE C uebiM 6 https://m.edsoo.ru/ESM1F56M3
MoKa3areieM
A 7 n—ou .
3 puueTIICCKui KOpens N-0fi crenein 18 1 https://m.edsoo.ru/W2CV80370
HppanmoHansHbie ypaBHEHUS M HEPABEHCTBA
DopMyiibl
4 TpUroHoMmerpun. Tpuronomerpuueckue 22 1 https://m.edsoo.ru/WN9ES6GMP
YpaBHEHHS
5 ITocnenoBaTenbHOCTH U POrPECCUU 5 https://m.eds00.ru/01INY8KYRU
IT 6006
6 OBTOP CHIE, ODODIICHIE, CHCTEMATHSAIA 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 68 4 0

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB H TeM JJieKTpoHHbIe (1UppoBbIe)
n/n NPOrpaMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
CrernieHb ¢ palMOHATBHBIM ITOKA3aTEJIEM.
1 IToka3zarenbHas pynkuus. [TokasarenbHble 12 1 https://m.edso0.ru/SSEJGAPNA
ypaBHEHHsI U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.eds00.ru/107CT1AVS
HEpPaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 https://m.edsoo.ru/DK9VLOTN4
5 WHTerpan u ero npuMeHeHHs 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUN 12 1 https://m.eds00.ru/GT0833N3F
7 HatypanbHble u ensle uncia 6 https://m.edsoo.ru/RSRO5SJFR
8 Hoetoperie, 00obuerite, 18 2 https://m.eds00.ru/BEUNEIBGN
cUCTEeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O0 102 6 0
I[MPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTepaIuy Haj
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—Benna

PanmonanasHbIE YKCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIC
MIEPUOIUYECKHE TpoOH

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/HUOLULGL9

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

Apudmerrueckue oneparum ¢
palOHaIbHBIMU YHCIIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKCHUIN

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

[Ipumenenue npobeit u
IIPOLICHTOB ISl PELLICHMS
MIPUKJIAIHBIX 33Ja4 U3 pa3IN4HbIX
OTpacjeil 3HaHUH U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V68I

[Ipumenenue apobeit u
MIPOLICHTOB JIJISl PEIICHMS
MIPUKJIAJHBIX 33Ja4 U3 pa3IN4HbIX
OTpacjeil 3HaHUH U pealbHOU
AKU3HU

https://m.edsoo.ru/MHOTOXNS3E

JleicTBUTEIbHBIC YHCIIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubeie u
HppalMOHANIbHBIC YHCIIA

Apudmerrueckue ornepaum ¢
JNEHCTBUTENbHBIMH YUCIIAMU

https://m.edsoo.ru/IMQWZ24T1

[TpuGnuxEHHBIC BEIYUCIICHHUS,

IIpaBUJIa OKPYIJICHUS, IPUKUIKA U

OIIEHKA PE3yJIbTaTa BbIYMCICHHI

https://m.edsoo.ru/JFSKM11EJ

10

TO)KI[GCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VHE6PJD

https://m.edsoo.ru/KFDEBHI7I

11

12

HepaseHctBo, pemienne
HEPaBEHCTBA

MeTton HHTCPBAJIOB

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

https://m.edsoo.ru/EIXGRN3D0

13

Pemrenue nensix u Apo6HO-
paIMoOHaTBbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/ASCWMJUIR

14

KonTponbHas pabota no teme
"MHO€ecTBa palllOHAJIbHBIX U
JeWCTBUTEILHBIX YUCETT.
ParmonanbHble ypaBHEHUS U
HEpaBEHCTB"

https://m.edso0.ru/T95VYRBXM

15

OyHKIHA, CTIOCOOBI 3aaHus
¢bysakuu. Bzaumuo obpaTHbie

byHKIIT

https://m.edso0.ru/LUY75YGCX

16

I'padux Gpynkuu. O6mactb
OTIpeIeIICHUS] © MHOYKECTBO
3HaueHni Gpynkuu. Hynu
dbyakuun. [IpomexyTku

https://m.edsoo.ru/KN7K418VC




17

3HAKOIIOCTOAHCTBA

Yérabie 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrereHb ¢ 1eJIbIM [TOKa3aTeIIeM.
CrangaprHas ¢hopMma 3arucu
JNIEUCTBUTEIILHOI'O YHCIIa

Hcnonp3oBanue moaxomsiein
(hOpMBI 3aITUCH ACHCTBUTEIBHBIX
YUCEJ JJIS1 PEeIIeHUs
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JaHHBIX

CrenenHast GyHKIIHS C
HATypaJIbHBIM U LIEJIbIM
nmokasarenneM. E€ cBolicTBa u
rpaduk

ApudmeTnueckuii KOpeHb
HaTypaJbHOM CTENEHU

https://m.edso00.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

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

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

22

ApudpmeTrueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo0.ru/KOBCYHL5Y

23

24

CaoiicTBa apumMeTnyecKoro
KOpHS HaTypaJIbHOM CTEMEHU
CaoiicTBa apumMeTnyecKoro
KOpHS HaTypAJIbHOM CTEIEHU

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

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

25

CaoiicTBa apu(pMeTHyecKoro
KOpHS HaTypaJIbHOM CTEIIEHU

https://m.edso0.ru/G5SWZ3RWF

26

JlelicTBus ¢ apuMeTHIeCKUMU
KOpPHSIMU N—OM CTENEHU

https://m.edsoo.ru/KBGV9J41B

27

JlevicTBus ¢ apuMeTHIECKUMU
KOpPHSIMU N—Oii CTENEHU

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMEeTUUECKIMHU

28 - https://m.eds00.ru/3SMIGAHQSM
KOpHAMHU N—OH CTEIECHU

29 fleticraus ¢ aI“)H(bMeTquCKHMH https://m.edso0.ru/3MOROG1D3
KOpHAMH N—OM CTCIICHU

30 JleficTBits ¢ apumeTHeckiMi https://m.eds00.ru/NRYVSE6Z8
KOpHAMHU N—OU CTEIECHU
P

31 cHicHHe prpauHOHaHBHHX https://m.edso0.ru/NXMGYF8I5
YpaBHCHUH N HCPABCHCTB
P

32 cHichie prpauHOHaHLHHX https://m.eds00.ru/OWXJFVOGJ
YpaBHCHHUU U HEPABCHCTB
P

33 CILICHIE HPPattionaIbHbIX https://m.eds00.ru/T66K2RMY5
YpaBHCHHUH 1 HCPABCHCTB
P

34 cHichie prpauHOHaHBHHX https://m.eds00.ru/OAIN4WIJO
YpaBHCHHUU U HCPABCHCTB
P

35 CINCHHE HPPATMOHANBHR https://m.edsoo.r/HWHUD2NNC
YpaBHCHHUU U HEPABCHCTB

. ot

36 CBoficTBa i rpadiic kopis N-oif https://m.edsoo.ru/1E25E18SD
CTCIICHU
Caoii n-oi

37 BOHCTBA 1 IPaHI KOpHs N-Of https://m.eds00.ru/QNZBI9V7GS
CTCIICHHU
KonTponbhas pabota no teme
HA = n_ 4

38 pH(MeTICCIHi Kopeib N-0if https://m.eds00.ru/Q1KQCUC4D
CTCIICHHU. I/IppaLII/IOHaJILHLIC
YpaBHEHUs U HEpaBeHCTBA"
C

39 FHYC, ROCHHYC H TaHrenc https://m.edsoo.ru/CPX3082P7
YHCIIOBOTO ApTYMEHTA
C

40 HHYC, ROCHHYC H TaHrenc https://m.edso0.ru/KEQV00CZZ

YHCIIOBOTO apryMeHTa




41

42

ApKcuHYC, apKKOCHHYC U
apPKTaHT'€HC YUCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOIO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edso0.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YKCIJIOBOT'O apryMeHTa

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

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOT'O apryMEHTa

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIC TPUTOHOMETPUYCCKHE
(hopMyIibI
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

https://m.edsoo.ru/IS8F5RJJ3N

https://m.edso0o0.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKUE
(bopMyIIbI

https://m.edso00.ru/918HYTGCO

48

49

50

OCHOBHbBIE TPUTOHOMETPUUECKHE
(hopMyIibI

[IpeoOpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[Ipeo6pa3zoBanue

TPUTOHOMETPUYECKUX
BBIPAKCHUI

https://m.edsoo.ru/C9TMKQF48

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

https://m.edsoo.ru/LTBOUHA4F

51

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX

https://m.edsoo.ru/BOK9K8FGV




52

BbIpaXKCHU I
[TpeobOpaszoBanue
TPUTOHOMETPHUYECKHX
BBIPAKECHU I

https://m.edsoo.ru/VM9110N5V

53

[TpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI

https://m.edsoo.ru/GNKNPMR1U

54

55

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU
Perienue TpUroHoMeTprUUECKUX
ypaBHEHUH

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

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

56

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

S7

58

PelreHne TpUroHOMETPUYECKUX
YpaBHEHUU
PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXEGQ

https://m.edsoo.ru/HPKOF4KJP

59

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/FNX4E5LUC

60

61

Oo6o0uienue no TemMam
"OCHOBHbBIE TPUTOHOMETPUYECKHE
¢dbopmyibl. TpuroHoMeTpuyeckue
ypaBHeHUA"

KonrtponsHas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccutickas
mpoBepoyHas pabora

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

https://m.edsoo.ru/RCOOETONA




62

63

64

65

66

Hroroas koHTpoabHas paboTa /
Bcepoccuiickas npoBepodHas
pabora

O0001enue, cucTeMaTH3aus
3HaHWH 3a Kypc aJreOpbl U Havall
MaTeMaTrndeckoro aHammza 10
Kjacca

Apudmernueckas u
reoMeTpUYecKas IpOrpeccuu.
Hcnonb30BaHue mporpeccuu st
pellleHrs peanbHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaroIIas
reoMeTpUYecKast IPOTPECcCHs.
CymMma 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON MPOTPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/OINT7D2Q5

https://m.edsoo.ru/BO3X694VF

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

https://m.edsoo.ru/FSN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67

68

dopmyJia CIOKHBIX TPOLICHTOB

O0001enne, cucTeMaTH3alMs
3HAHUU 32 Kypc anreOpbl U Havyall
MaTeMaTHdeckoro aHaimza 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.eds00.ru/2193BZQ4A




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Beero u3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThI padoThI

C

1 TEHCHE € PAIHONATBHBIM 1 https://m.edso0.ru/3SOCUH3W0
[oKa3arejieM

2 CBoiicTBa cTENeHN 1 https://m.eds00.ru/S5J1R9GQM
[IpeoOpa3zoBaHue BhIpaKEHUH,

3 COJIEpXKaIINX palioOHAIbHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTCIICHU
[IpeoOpa3zoBanue BhIpaKEHUH,

4 COJIEpXKaIINX palioOHAIbHBIC 1 https://m.edso0.ru/I0P1F2ZAS
CTENEHU
[Ipeobpa3zoBanue BhIpa)eHUH,

5 COJIepXKaIINX paliOHATbHBIC 1 https://m.edsoo.ru/D9Y G96WX7
CTENEHU
I1

6 OKASATCILHDIC YPABHEHHA 1 1 https://m.edsoo.ru/Y X6Y735P2
HEPABCHCTBA
I1

7 OKASATCILHRIC YpaBHeHHA 1 1 https://m.eds00.ru/TSL5ZRHA]
HEPaBEHCTBA
ITokazare € ypaBHE

8 KASATCIRHDIC YpABHCHHA 1 1 https://m.edsoo.ru/M3KPYXT09
HEPaBEHCTBA
IT

9 OKAsaTCILHRIC YPaBHeHHA 1 1 https://m.eds00.ru/USNVGOXIL
HEPaBEHCTBA
I1

10 ORASATCILHRIC ypanHeHbL 1 1 https://m.eds00.ru/43EARXOD3
HEPaBEHCTBA

11 [TokazaTenpHas GyHKIINA, €€ 1 https://m.edso00.ru/TEO869HTH




CBOIicTBa U rpaduk

KonTtponsHast pabora o Teme
"CTeneHb ¢ paliiOHaIbHBIM

12 rnmokasareiieM. [lokaszarenpHas https://m.edsoo.ru/5BWZVFW9F
¢byukmus. [TokasarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edso0.ru/S2PYSSME7?

14 JleCATHYHBIC M HATYPAIbHEIC https://m.edsoo.ru/AJ51DTX9E
J0rapupMbl
[Ipeo6 I

15 PEODPA3OBAHE BLIPBRCHHHL, https://m.eds00.ru/IAWFA1Q50
COJICpIKaIIMX JoraprudMbl
IIpeoOpa3zoBa i,

16 PEODPASOBANHE BLIPLKCHHH https://m.edsoo.ru/GBGH44TGC
COJep KAIINX JIOTapH(PMbI
IIpeo6 I

17 PEODPASOBAHUE BHIPAKCHIH, https://m.edsoo.ru/M8Q8RFDMS
CoJIepXKanux Jorapudmol
IIpeo6 I

18 PEODPASOBAHUE BHIPAKCHIH, https://m.eds00.ru/6CDNOWZBQ
coJIeprKalIux Jorapudmol
Jlora €CKHe ypa

19 rapHQMHIECKUE yPABHCHHA H https://m.edso0.ru/HWUB2LHFU
HEPABCHCTBA
JI

20 OrapUMIIECKNE ypaBHEHHS 1 https://m.eds00.ru/2UAGIZCEB
HEPaBEHCTBA
JI

21 OrapHMIECKUE yPaBHEHHS 1 https://m.edsoo.ru/VQR1JP1IKW
HEPaBEHCTBA
Jlora €CKHE ypaBHE

22 rapUQMIECKHE YPABHCHNA 1 https://m.edsoo0.ru/0YNMCK9RD
HEPaBCHCTBA
Jlorapudmuueckas GpyHKIus, e

23 . https://m.edso0.ru/JOOHWINGL
CBOMCTBA U Tpaduk

24 Jlorapudmuueckas GpyHKIus, e https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpudeckue GyHKINH,

25 . https://m.edso0.ru/LQZVIYRDG
UX CBOMCTBA U rpapuKu
T

26 pHFO}iOMeTqueCKHe ymcr, https://m.edsoo.ru/UUWKBSL6F
UX CBOWCTBA U rpauku
T

27 pHrO}iOMeTqueCKHe (ymxcru, https://m.edsoo0.ru/95VB5ABJO
UX CBOWCTBA U rpapuKu
T

28 PHIOHOMETPUHECKHE GyHKILHH, https://m.eds00.ru/SPAIPSHOM
UX CBOMCTBA U rpapuKu
IT

29 PHMEPBI TPHTOHOMETPHHCCIHX https://m.edso0.ru/SLSQ4AYYN
HEPABEHCTB
IT

30 PHMEPHI TPHTOHOMETPIICCIIX https://m.edso0.ru/1J19ZJZRQ
HEPABCHCTB
IT

31 PHMEPBI TPHTOHOMETPIHCECKHX https://m.edso0.ru/QY8YSBTCF
HEPaBEHCTB
IT

32 PHMEPBI TPHTOHOMETPHHCECKHX https://m.edsoo.ru/LL8LZ0CDP
HEPABEHCTB
KontponbHas pabora 1mo teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHECHUS U

33 HepaBeHCTBA. TpuroHoMeTpudecKne https://m.edso0.ru/X8GZYM5HR
GYHKINH 1 UX
rpadukn. TpuroHoMeTpuiecKre
HepaBeHCTBA"

34 HenpepoiBHble QyHKIINN https://m.edsoo.ru/7TULWADO6B
M

35 CTOL HFTEPBATIOB JUT PEIIeHHA https://m.edsoo.ru/RML4LS6CD
HEPABEHCTB

36 MeToa UHTEpPBAJIOB JJI PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaBCHCTB

37 [IpousBonHas GpyHKIIUU https://m.edsoo.ru/WW1RR5VG8

38 [TponsBogHas GyHKIHH https://m.eds00.ru/TXVIGQIO2
r o .

39 comeTputieckiii i Gusnieckiit https://m.edso0.ru/JZHKV18M1
CMBICJT TPOU3BOTHOM
r . .

40 COMCTPHHACCKHN 1 ib HaHecKit https://m.edso0.ru/3CPCCY4M6
CMBICJI IPOU3BOTHOM
IT

41 pOHSB(iﬂHHe HICMEHTAapHEIX https://m.edsoo.ru/JW5SAJQU3
byHKIMi
11

42 POHSBOAHBIC STCNCHTAPHBIX https://m.edso0.ru/4G1I0YGVZ
byHKIMi
11

43 DOHSBOAT CYMMEL, . https://m.edso00.ru/E952RO0JH
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
IT

44 POMSBORHA CYMMB, . https://m.edsoo.ru/VVIMX6YMG
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
11

45 POMSBOIHAN CYMMEL, . https://m.edsoo.ru/4BJ5FF9Z4
MPOU3BENICHUS, YaCTHOTO (PYHKIIUH
[IprMeHeHne npon3BOIHON K

46 UCCIIeIOBAaHHIO (DYHKIMI Ha https://m.edso0.ru/SW35GSVPK
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K

47 UCCIIEIOBaHMIO (QYHKIIMI Ha https://m.edsoo.ru/8WL91USN6
MOHOTOHHOCTH ¥ IKCTPEMYMBI
[IpuMeHeHne Nponu3BOIHON K

48 UCCIICIOBAaHHIO (DYHKIIHI Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
IT €HEHME IIPOU3BOTHOM

49 PUMEHEHHE IPOHIBOAHOM K https://m.edsoo.ru/SDOD4AJ44

UCCJICIOBAaHMIO (YHKITHI Ha




50

MOHOTOHHOCTBH U 3KCTPEMYMBIL

Haxoxnenue HanbonbLIero u
HAaUMEHBIIIETO 3HAUYCHUS (YHKITUH
Ha OTpe3Ke

https://m.edso0.ru/7272CUKCS

51

Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAUCHUS ()YHKITUI
Ha OTpe3Ke

https://m.edso0.ru/N1RZQXS50

52

53

54

Haxoxnenrne HanOopIIero u
HAUMEHBIIIETO 3HAUYCHUS () yHKITUH
Ha OTpE3Ke

HaxoxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

HaxoxaeHre HanOOoIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo0.ru/FOQUM5MOW

55

Haxoxxnenne HanbOobIIero u
HAaWMEHBIIIETO 3HAYCHUS Q) YHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880F

56

[IprmeHeHnre mporu3BOIHOMN ISt

HaXOXIACHUA HAWJITYUYIICTO PCHICHUA

B TIPUKJIAIHBIX 3a/1a4ax, JJIs
OIIpeZIeTICHNs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (POPMYJION MK
rpadpukom

https://m.edsoo.ru/7T6RUOWSL4

57

KonTponbhas pabota no teme
"[IponsBoanas. [lpumenenne
MPOU3BOAHOI"

https://m.edsoo.ru/I1TOP2ZW6




[TepBooOpaznas. Tabnauma

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
I1 0 . Tab

59 cPEOODPasHA. TabIIHa https://m.edso0.r/EKWEW6ZVN
epBOOOPa3HBIX
u .

60 HTErpall, TCOMCTPHHICCIHH U https://m.eds00.ru/GXN2AL IAF
(u3uUecKuii CMbICT HHTETpasa
" .

61 Hrerpal, rUeOMeTqueCKHH 1 https://m.eds00.ru/1D9F617XS
(bU3HYECKUI CMBICIT HHTETpaia
" .

62 HTCTPai, TCOMETPHHACCKHIH 1 https://m.eds00.ru/R41DMTCOB
buznyecKkuit CMbICT UHTErpaia
B

63 PIEMCIICHIIE HHTerpata ?0 https://m.edsoo.ru/WOFLPOB9R
dopmyne Herorona—JleliOamIa
B

64 PIACIICHIC HHTCTpaNa EIO https://m.eds00.ru/8W8SCCYVO
dopmyne Herorona—JleltOHuIa
B

65 PIAMCIICHIC HHTerpasa EIO https://m.edsoo.ru/YZN8QLCS5
dopmyne Herorona—JleltbHua
B

66 PIAMCIICHHE HHTerpata EIO https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleliOnura

67 CucreMbl TUHENHBIX YPaBHEHHUN https://m.edsoo.ru/2ZBXZCOHMO

68 CucTeMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/VVMRPNPCKE
Pemenune npuknaaHbIX 3a1a4 ¢

69 [IOMOILBIO CUCTEMBI JTUHEWHBIX https://m.edsoo.ru/5LBV5WHAH
ypaBHEHUU
Pemenne npuknaaHbIX 3a1a4 ¢

70 IIOMOIIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUI
C

71 VICTEMEL I COBOKYITHOCTH LSIRLY, https://m.edsoo.ru/HKFHNLZW5

PalOHAJIbHBIX, UPPALIUOHAIIBbHBIX,




72

73

MOKa3aTeNbHbIX, JOrapuMUIECKUX
YpaBHEHUU U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapuMUUECKUX
YpaBHEHU U HEPABEHCTB

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, HPPAIUOHAIIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHCHI/Iﬁ U HCPABCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WIM6V504U

74

CucteMsl 1 COBOKYITHOCTH LCJIbIX,
palrOHAJIbHBIX, UPpPALlMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Ucnonb3oBanue rpa¢ukos
GYHKUIMMA 7151 pelieHus ypaBHEHUN
U CUCTEM

https://m.eds00.ru/6JINYNDX7V

76

77

78

Ucnonb3oBanue rpa¢ukos
GYHKUIMMA 715 pelieHus ypaBHEHUH
U CUCTEM

[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PEILICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHBIX 00J1aCTe HayKu U
peaTbHOM KU3HHU

KonTtponsHas pabora o Teme
"MHTerpal u ero NpuMeHEHUs.
Cucrembl ypaBHeHUI"

https://m.edsoo.ru/YFM784B20

https://m.edso0.ru/SRGQ8C80M

https://m.edsoo.ru/ULRCWS8K3K




HaTypaIH:HBIC U L CJIbIC YKClia B

79 N https://m.edsoo.ru/FXI8L411G
3a/1a4ax U3 pealibHOM KU3HH

g TIATYPAIBHEIC H LCIbIC HCIA B https://m.eds00.ru/VV8Y AT62FH
3a/1ayax U3 pealbHON KU3HU

81 HaryparbHie Heﬂfle nena s https://m.edsoo.ru/VU1EQO3ZE
3a/1a4ax U3 pealibHOM KU3HH

82 [Ipr3HaKku AETMMOCTH LEJbIX YUCEI https://m.edsoo.ru/9D05UTK50

83 [Ipu3Haku eMMMOCTH LETBIX YUCEI https://m.edso0.ru/TMXKTQFQM

84 [Ipr3HaKku AETMMOCTH LEJbIX YUCEI https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 06001ICHNE,

85 cucTeMaru3alus 3HaHuil. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, o6odIIEHNE,

86 CHUCTEMaTH3aIUs 3HAHHH. https://m.edsoo.ru/Y5SBSWMEC3
YpaBHeHus
[ToBTOpenue, o6odIIEHNE,

87 CUCTEMATH3AIN 3HAHUI. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHus
[ToBTOpenue, 06001IEHNE,

88 CUCTEMATHU3aIUs 3HAHUM. https://m.edso0.ru/L88XDG22C
YpaBHeHuUs
[ToBTOpenue, 060061IeHNE,

89 CHCTEMAaTU3alHs 3HaHUH. https://m.eds00.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpenme, 0600IIEHNE,

90 CHUCTEMAaTU3aIUs 3HAHHH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpeHme, 0600MIIEHNE, https://m.edso0.ru/QWF7KCSIU




92

CHUCTEMAaTU3aI1sl 3HAHHH.
HepasencrBa
[ToBTOpeHme, 0600IICHNE,

CUCTeMaTH3alMsl 3HAaHHUH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIlnsI 3HaHUH.
Hepagencrtra

https://m.edsoo.ru/OC78SW60K

04

95

96

97

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIlnsI 3HaHUH.
HepasencrBa

[ToBTOpEeHHE, 0000IICHUE,

cucreMaTu3sanusa 3HaHuii. CUCTEMEBI

ypaBHEHU U

[ToBTOpenue, 06001IIEHNE,

CHCTEeMaTHU3allus 3HaHUH. Cucremsl

yYpaBHEHUNU

[ToBTOpenue, o6odIIEHNE,

cucremaTu3anus 3HaHui. OyHKIUU

https://m.edsoo.ru/X8AR14AUP

https://m.edsoo.ru/D6Z5D67XQ

https://m.edso00.ru/S6P90SBDO

https://m.edso00.ru/678RGWN7D

98

99

[ToBTOpenue, 0600IIEHNE,

cucremaTusanus 3Hanuil. OyHkuun

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edso0.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0O654

100

101

HtoroBast KOHTpoJIbHAs paboTa

O0001IeHNEe, CHCTEMATA3ALUA

3HAHMI 32 Kypc aareOpbl U Haval
mMareMaTnueckoro anaiamia 10-11

KJI1aCcCOB

https://m.eds00.ru/LMTCHG70QX

https://m.edso0.ru/CKSK7PI30

102

O0001enne, cucTEMaTA3aLUA

https://m.edsoo.ru/7GHSLC527




3HAHUU 32 KypcC alreOpbl U Havyas
mareMaTuueckoro anaiania 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
pe3yjabTara
1 Yucnia v BEIYUCICHUS
11 OnepupoBarh MOHATUSIMH: PALUOHAIBHOE W JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, TPOIICHTHI
12 BreimonHaTe  apudMeETHYECKHE  ONEpali ¢ palMOHAIBHBIMH U
' IEHCTBUTEIBHBIMU YHCIAMHU
13 BoinonHsaTe  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh NOHATUAMU: CTEIIEHb C ILIEJIBIM MOKa3aTeeM, CTaHIapTHas
w (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYpPAITbHOW CTEICHHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (hOpPMY 3alUCH JIEHCTBUTENBHBIX YUCEN AJIs
pelieHust MPaKTUYECKUX 3a/1a4 U TIPEICTABICHUSI IaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC W TaHT'€HC MPOU3BOJBHOIO
15 yIJla; WCIOJIb30BaTh 3alKCh IMPOU3BOJBLHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (DYHKIIUU
2 VYpaBHEHHUSs 1 HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LEJIOE,
2.1 palnroHanbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHUE YPAaBHEHUS
BrimonasaTe npeodpazoBaHus 1EIBIX, PATMOHAIBHBIX U UPPAIIMOHATIBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAallMOHAIBHBIX U
HMPPAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHHS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacCTel HAYKH M peaTbHOM KU3HU




MopnenpoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIPQ)XEHUS, YpAaBHEHUS, HEPABEHCTBA O YCIOBHUIO 33/1a4H, UCCIIE0BAThH
IIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAHUEM allllapara alnreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (DYHKLIHSA, CHOCOOBI 3adaHusl (PYHKIIHH,
3.1 o0acTh OmpeneNeHuss M MHOXECTBO 3HAueHUil (QyHKIuH, Trpadux
(hyHKIIMM, B3aUMHO 00paTHbIE QYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTH M HEUYETHOCTh (PYHKLUMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaguky GyHKIMHA U1 pEeLIeHUs] ypaBHEHU I
34 Crpouth W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKINH, CTENCHHON (PYHKITNH C IIeITBIM TIOKa3aTeIeM
Wcnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHMOCTEH TpU pEeHIeHUH 33/a4 U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXKIY
BEJTMYUHAMU
4 Havana matematuyeckoro ananusa
i1 OnepupoBaTh TOHATUSAMHU: IOCIEIOBATENLHOCTh, apupMeTHUecKas |
' reOMEeTPHYECKasi IIPOTPECCHH
OmnepupoBaTh NOHATHSIMHU: OECKOHEYHO YOBIBAIOMIAsi T€OMETPHUYECKAs
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell IeoMeTpHYecKOi
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTEM W IPOrPECCUU  JUIS
' peleHs peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHITHIMHU: MHOKECTBO, OTIEPAIIMH HAJI MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWH, TpPH pPEIICHWH 3adady W3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KUIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NPoOBEPSIEMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh NMOHATUSAMHU: HATypaJIbHOE, LIEJIO€ YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JETMMOCTH LEJNBIX YHCEI, Pa3IOKEHUE YHKCIIa Ha IPOCThIE
MHOKUTENH JUIsl PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMM: JiorapuM  UuCla, JECATUYHBIE U
' HaTypaJbHbIEC JOTapuPMBbI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHsITH CBOMCTBA CTENEHU MJIi IPeoOpa3oBaHUsl BbIPAKECHUI,
2.1 OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE yPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMs BBIPAXKEHUH, COAEpKaIUX JOrapupMbl;
2.2 OIEpUPOBATH MOHATHAMMU: JIOTApU(PMUUECKOE YPAaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHbBIE TUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM ISl pelieHus
IIPAKTUYECKUX 3a7a4
25 Haxogute  pemeHuss NpPOCTEHIIMX CHCTEM W COBOKYIHOCTEH
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh
26 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3aJa4H,
' UCCJIEIOBaTh TMOCTPOEHHBIE MOJEIM C HCIOJb30BaHHWEM ammapara
anreOpbl
3 OyHKMY 1 rpaduKH
OnepupoBaTb MOHATHSAMU: TEpUOANYECKAass (QYHKLHUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMma (DYHKIIMH, HauOoOJbIlee U
' HalMEHblIIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
3.9 OnepupoBaTh NOHATUSAMU: IpapHKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIsl pEIlICHHUS] YpaBHEHUI U HEPAaBEHCTB

N3o0pakath Ha KOOPJAWHATHOM TUIOCKOCTH TpauKu JTUHEHHBIX

3.3 YpPaBHEHUH M HCIIOJIB30BATh MUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHU U
34 Hcnons3oBarh rpaduku GyHKIUN A8 HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTUX Yy4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MNOHATHUSAMH: HENpepbiBHAs (YHKLIUSA, TMPOU3BOAHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'€OMETPUYECKHMH U (U3HUYECKUU CMBICI
IIPOU3BOJHOMN JUIS pelleHUs 3a1a4
4 Haxomuth  mpou3BOJHBIE  AJIEMEHTapHbIX  (QYHKUMH, BBIYUCIATH
' MPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (PYHKIIUI
Hcnonp30BaTe TPOM3BOAHYIO U WCCIEAOBAaHHUS  (QYHKIUH  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIAEAOBAHUS K
MIOCTPOCHUIO rpapuKOB
14 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYUILEro peleHus B
' MPUKIIAHBIX, B TOM YKCJIE COLMATIBHO-?)KOHOMUYECKHUX, 3a7a4ax
A5 OnepupoBaThb NOHATUAMHU: TMEepBOOOpa3Hass W HHTErpan; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUN CMBICI MHTETpaa
46 Haxomute mepBoOOpa3zHbIe ANEMEHTAPHBIX  (PYHKIUH, BBIYHUCISTH
' uHTerpan o popmyne Herorona — Jleitonuna
47 Pemarp npukiaaHble 3a1a4u, B TOM YHCJIE COIUATIbBHO-IPKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CPpEACTBAMU MATEMATUYICCKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Panmonanbupie  ymucna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOHM, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 paloOHaIbHBIMU YHCIaMU, [IPEOOpa30BaHUs YUCIIOBBIX BblpaxkeHMH. [IpumeHneHue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JenictBuTenbHble  4yMcia.  PalMOHaJIbHBIE W HUPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOiamkéHHble
BBIUMCJIEHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIUYMCIECHUN
Crenenp ¢ mensiM TokaszareneM. CrtaHmapTHas ¢opma 3amucu JIeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noxaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pelIeHHs PaKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa30OBaAHUS
25 [TpeoGpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAXKECHU. OcHoBHbIE
' TPUTOHOMETpHUECKHUE (HOPMYIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTof
' WHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanrioHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHI
97 [TpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3aJad U 3a/1a4

U3 pas3JIMYHbIX oOacreit HAaYKH U pCaHBHOﬁ JKHN3HHU




DOyHKINUK U TpaPUKH

Oynknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknmu. B3zaumaO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn ¢dyHkimm.
' [TpomexyTKH 3HaKOIOCTOSHCTBA. YETHBIE U HEUETHBIC PYHKIIUU
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKpYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIHUN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTn4eckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBAaTEIbHOCTEH. MOHOTOHHEIE
' [0CJIE10BATEIbHOCTH
Apudmernueckass U TreoMeTpuueckas Iporpeccuu. beckoHeuHo yObIBaromias
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH T'€OMETPHYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmosnb30BaHue mnporpeccuu Jis
pelIeHus peaabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammapaTta s ONMCaHUs peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIEICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 CreneHb ¢ paliMoHaJIbHBIM MOKa3aTeneM. CBOMCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynpie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUs U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHHA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIINX CTENEHH C PAl[MOHAIBHBIM

IIOKa3aTejiIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHS 1 HEPaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHEHUH. PemeHue NpUKIAIHBIX 3a4ad C IIOMOLIBbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a1a4
' U 3aJa4 U3 pa3IMyuHbIX o01acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkus. Ilepuoguueckue ¢ynkunu. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIHMH.
3.1 MakcumMymbl ¥ MUHUMYMBbI (yHKUIMW. HawmGomnbiiee ¥ HauMeHblllee 3HAUYCHUE
(GyHKINMN Ha TPOMEXKYTKE
3.2 Tpuronomerpuiecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenpHas u orapudmMudeckas GyHKINN, KX CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHus] ypaBHEHUH 1 JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB (yHKUMH A7 HMCCIEIOBaHHUA  IPOLECCOB U
3.5 3aBUCHUMOCTEHM, KOTOpblE BO3ZHUKAIOT IpPHU PELIEHUU 3ajad U3 JIPYTUX YydeOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremaTueckoro aHajinsa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIEHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nIecKuit CMBICI TPOU3BOIHOM
43 IIpousBosHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS TPOU3BOJIHON
' CYMMBI, IPOU3BEACHMS U YACTHOTO (PYHKIIHI
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpemyMbl. Haxoxnenrne HanOoOJbIIero U HaUMEHbIIEro 3Ha4eHUs (QYHKIHUU Ha
OTpe3Ke
[TpuMeHeHne POU3BOAHOM A HAXOXKJICHUS HAWITYUIIero pelieHus B MPUKIAaTHBIX
4.5 3aja4ax, JJs ONpeAeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod wWin
rpaduKom
4.6 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuil U pusnueckuii cmpici. Berancienne uHTerpana mo

dbopmyne HeroTona — JleiiOauia




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

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH TMOHATUSMU: OIpEAeTICHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBONCTBO, IPU3HAK, J0KA3aTEJbCTBO,
paBHOCUJIbHBIE (DOPMYIHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTH4YeCKOW WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYXKIEHHUS TpU pPELIEHUU 3ajad,
OIICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHHUE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar Ui ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IPU PELICHUN
3aJa4, B TOM UYHCJIE€ W3 JAPYruX Y4eOHbIX MpPEeIMETOB; YyMEHHE
OTIepHPOBATH MOHATUSAMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHKCHIBaTh Tpadbl pa3IuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, LEI0E YHUCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK IO MOAYJI, PalMOHAIBHOE YHCIIO,
UppPAllMOHATIBHOE  YWCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMKA OOIIMH JETUTeNhb U HauMeHbIlee
o01iee KpaTHOe, aNropuT™ EBKIMIA MU pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ TO3UIMOHHBIMM  CHUCTEMaMM  CUUCJICHHS;  yYMEHHE
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeyHO yObIBaloIiasi TEeOMETpPHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb MU apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIGKCHBIX 4ucen  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAJIbHBIEC, MPPALMOHAIIBHBIE,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE peEllaTh YpPaBHEHWS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO DPA3JIMUYHBIX IMPUEMOB; pEIIATh
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIAPaMETPOM; IPUMEHATH
YPaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUs MaTeMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIMH, HauOoJblliee U HauMEHbIlIee 3HAUCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (YHKIIMSA, aCUMIITOTHI Ipaduka
(GbyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOJIWUThb aCUMIOTOTHI rpapuka (YyHKIUU; yMEHHE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (QYHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJHYIO Ui HCCIeAOBaHUS (GYHKIUH,
HaXO/JUTh HaWOOJbIIME M HAUMEHbBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKu MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO U HAXO0XAEHUS HAWIYy4dlIEro

p€mi€HUA B NPHUKIIAJHBIX, B TOM YHCJIIC COHAIIBHO-DKOHOMHWYCCKUX M




(bU3MYEeCKUX 3a/1auax; HaXOAUTh TUIOMIAJAN U 00bEMBI (PUTYD C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKOMM, oOpaTHas
GbyHKUIMSA, KOMIO3UIUSA (QYHKUIUH, TUHEWHas (YHKLIWS, KBaJIpaTU4Has
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpapUKU H3YyYCHHBIX (YHKUIUN, BBIIOJIHATH IMPeoOpa3zoBaHuUs
rpaguKoB (YHKLUH, UCIIOJIb30BaTh I'PpaQUKH A U3yUSHUsI POLIECCOB U
3aBHCHUMOCTEH, NIpU pEeIIeHUH 33Jad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA yis
pelleHus ypaBHEHUH, HEPaBEHCTB M 3a/1a4 ¢ IMapamMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4i U3 00JacTH YIpaBJICHUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBath MOHIATHIME: CpeiHee apudmeTnyeckoe, MeAnaHa,
HauOoJiblllee UM  HAWUMEHBIIEE 3HAUCHHUs, pa3Max, JHUCIepPCHUs,
CTaHJapTHOE OTKIOHEHHE YHCIOBOIO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETUPOBaTh WH(OOPMAIUIO, TPEICTABICHHYI0 B TaOmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SIBJICHH; TIPEACTABIATH, MHPOPMAIIMIO ¢ TIOMOIIBIO0 TaOJIUIl ¥ TUATPAMM;
HCCIIEIOBATh CTAaTUCTUYECKHUE JAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaguYecKux METOJIOB UM  DJJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEpOSATHOCTH, hopmyny bepHyin, koMOUHATOpHBIE (GaKThl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpelleiecHue BEpOsSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIlydallHOW  BEJIMYWHBI, (QYHKIHUU paCIpelesieHus W  IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH JUIs
peIIeHus 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIUX YHCEN B MPUPOAHBIX U OOIICCTBCHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAHHE, MEPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TIEPeCcTaHOBOK, OWMHOM HpIOTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSTHOCTH  PEaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJECJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH — Yroil,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aJa4 U3ydeHHbIe (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOILIBI0 T'€OMETPUUECKHUX TIOHATHH HU

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00bEM (UTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, mnpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUJBI, TMPHU3MBI, KOHYycCa, IMIMHApA, 00BEM Kyba,

IpAMOYTOJIBHOI'O ITapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, HUIXMHApPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHYCa W LWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTHb CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHLHO
dbopMyIUpoBaTh OMpeesIeHNs N3y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKType; HCIIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHHUS
IpH PEIICHUU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3y4YCHHBIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOP/IUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1Mo 0asucy,
CKaJIIPHOE TIPOM3BEJCHUE, BEKTOPHOE IIPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO.
JUIS peIIeHWs TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHUM; YMEHHE paclo3HaBaTh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUH  POCCUUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE
19 Panuonanbnele uyuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHu. JeHcTBHA ¢ apuMETHUYECKUMH
' KOpPHSIMU HaTypaJIbHOW CTETIEeHU
14 Crenenb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ palnoHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
JeiictBuTtenpHble uyncna. ApupMeTHyecKue Oonepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCIACHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Henble 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTrpuieckue ypaBHeHUs
2.4 [Toka3arenbHble U TorapupMUUIecKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl JMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIIbl




DOyHKINUH U TpaPUKH

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

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKkuud. Haumbonblnee W HauMeHbllee 3HAYEHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOMCTBA U Ipaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIE FeMEHTAPHBIX (YHKIUN
[TpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOONbIIero M HauMEHBIIETro 3HA4eHUs (PYHKUIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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