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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaronmuxcst 10 —12 xmaccoB paspaborana Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIIOIIMMH OCHOBY IS CAMOPA3BUTHsI M HEMPEPHIBHOTO
00pa3oBaHMsl, 1IEJTOCTHOCTh OOIIEKYIBTYPHOTO, THMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

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

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA HW3Yy4aloTCsd Ha IPOTSDKEHHHM [JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepkaTenpbHO-METOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, WPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkaTenpbHO-METOANYECKasl TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUUIUIMHBI B €IMHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTEeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOITYYEHHBIX PE3YyJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbIH
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Uucno gacoB B coorBercTBUM ¢ YueOHbIM TiaHOM ['KB(C)OVY «YKII npu OKY
«KII Ne3 YOCHH Poccun no bpsiHckoi obnactu» ajig u3ydeHus «Aireopbby
(6a30BbIl ypoBeHB) : 2 yaca B Henento B 10 kiacce, 2 yaca B Henento B 11 kinacce
U 2 4aca B Hejiento B 12 kiacce, Bcero 3a Tpu rojaa ooydenus — 204 gaca.

dopMa MPOMEKYTOUHOM aTTECTAI[MN — KOHTPOJIbHAS paboTa.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSATUYHBIC JIPOOH, MPOIICHTHI,
OeCKOHEYHBIE  MepHoauYeckre ApoOu.  ApudpMeTHUecKHe  Olepamuu  C
palMoHaNbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
JIpoOelt U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHUUW U pEaJbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenp ¢ uensiM  nokasareneMm. CrangaptHas  ¢opMa  3alucu
JNEeUCTBUTEIbHOTO yucia. lcnonws3oBanue mnoaxozsimied (GopMbl  3alucH
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix u 1poOHO-PAIMOHATEHBIX YPaBHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPpUYECKUX YPAaBHEHUM.

[IppuMeHeHnEe ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
U 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIINU.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOoKa3zateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-O CTENEHHU.



TpuronomeTpuyeckass OKPYXHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

11 KIIACC

Hauana MaTeMaTH4ecKOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIET0BATENTLHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX OPOLEHTOB. Mcronbs3oBaHue mporpeccuu st
pELIEHUs peaJIbHBIX 33/1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHEeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BBIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpAaBHEHMI. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTel HayKu U peaibHOM
KU3HU.

DyHKIUHN U TPAPUKH



Oynkuusa. Ilepuogmueckne  pynkumu. IIpoMexyTku MOHOTOHHOCTH
byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKIuu. HaunGomnplee u HauMeHblee
3HaYeHHE (PYHKIIUU HA TIPOMEXKYTKE.

Tpuronomerpruyeckue PyHKIIUU, KX CBOMCTBA U IPaPUKU.

[TokazaTenbHas u Jorapudmuueckas GyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEIICHUU 3aJlady U3 JAPYTHX y4ueOHBIX
MPEAMETOB U PEATbHON KU3HHU.

12 KIIACC

Havana MmaTeMaTH4€CKOr0 aHAJIN3a

HenpepoiBHble (yHKIMHA. METOA UHTEPBAJIOB JIs PEIICHHS] HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuidi ©  (QU3UUECKUH  CMBICTT
ITPOU3BOTHOM.

[TpousBoguble  3neMeHTapHbIX — QyHKIui.  Dopmynbl  HaXOXKAEHUSA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIUI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

[IppumeHeHne NpPOM3BOJHOM Uil HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3aja4yaxX, I ONPENENICHUs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmynoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (U3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)KTaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

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

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:!

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

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTHYECKUX MpodiieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU ¥ MAaTeMaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM IO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJxHCAowe2o  mMupa,  NpuUMeHeHue  J102UYeCcKUx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



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

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CIOCO0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHNUIH;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

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



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOATEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCSATEIHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(OpPMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTUXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTAaTOB JIEATEIIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEACTBUTEIBHBIMU YU CIIAMH.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASAUIYIO0 (hOpMY 3aIMCU TEUCTBUTENIBHBIX YHCEIT ISl pELIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

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

YpaBHeHHS U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 PA3IMYHbIX 00JacTeil HAYKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (QYHKIMs, COCOOBI 3alaHus (PyHKUMHU, 00IacTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonps3oBate rpaduku GyHKUNN I PELICHUS] YPaBHEHUH.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

11 KVIACC

Hauaja MaTeMaTH4ecKOro aHajamn3a

OnepupoBaTh TMOHATHUSMH: IIOCJICIOBATEILHOCTh, apudMeTHUecKas W
TEOMETPUYECKast POTPECCHUH.

OnepupoBaTh MOHATHUSAMH: OCCKOHEUHO YyOBIBAaIOIIAas TeOMETpUUYecKas
mporpeccusi, cyMmMa OE€CKOHEUHO yObIBaroIel reOMeTPUICCKON MPOTPECCHH.

3agaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMHA CTIOCOOAMH.

Hcronp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U MIPOTPECCUI JIST PEIICHHMSI
peanbHBIX 337a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHUKA

OneprpoBaTh MOHATHAMU: MHOXKECTBO, OTIEPAIIUU HAJl MHOKECTBAMH.

Hcmonp30BaTh  TEOPETUKO-MHOKECTBCHHBIM — ammapar Ui OTHCAHHS
peanbHBIX TPOILIECCOB W SBJIICHWMA, NMPU PEIICHWH 3a7ad W3 JPYTUX y4eOHBIX
MIPEIMETOB.

OnepupoBaThb  TOHSATHSMH: ompeneyieHne,  Teopema, CICACTBUE,
JIOKa3aTeIbCTBO.

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUISL pELICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJEM.



OmnepupoBaTh NOHATUAMHU: JOrapupM 4ucia, ACCATHUUHBIE U HATYpaJbHBIC
Jorapu@mel.

YpaBHeHUsI U HEPABEHCTBA

[lpuMeHsTH CBOWCTBA CTENMEHWM [UIA TNPEoOpa3oBaHMs  BBIPAKEHUI,
OIEPUPOBATH TOHATHUAMHU: IOKA3aTEIbHOEC YpaBHEHHE M HEPAaBEHCTBO; peEIIaTh
OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHusl BBIPAKEHUN, COACPXKAIIUX JIOTAPU(PMBL;
OIEPUPOBATH TOHATHAMHU: JIOTapu(MUIECKOE YPAaBHEHUE M HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JIOTAPU(PMUYECKIX YPAaBHEHUN 1 HEPABEHCTB.

HaxonuTe perieHust mpocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OmnepupoBaTh MOHATUSMHU: CHCTEMa JMHEWHBIX YpaBHEHHUH U €€ pelleHue;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JIJIs pEIIeHHs] MPAKTUYECKUX 3a1a4.

Haxoauts peleHus: mpoCTEHIINX CUCTEM U COBOKYNHOCTEM pallMOHAJIbHBIX
YpaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIDQXCHHS, ypaBHEHWs, HEPAaBEHCTBA U CHCTEMbI [0 YCIOBHUIO 3ajauH,
UCCIIEI0BAaTh TOCTPOEHHBIE MOJIEIHU C UCTIOIb30BAHUEM arapara aareopsl.

12 KIIACC

@OyHkuuu U rpadpuku

OnepupoBaTh HOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpemMyma (yHKIMH, Hauboibliee u
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHNS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh IS PELICHUS YPABHEHUM U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIMH IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX yu4eOHBIX AUCHUIUIMH.

Havana maTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (QYHKLINU;
UCITIOJIb30BaTh FTEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOIHON IJIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHII.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLUAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiiagHele 3a1auv, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 BBoaHoe noBTopeHue 5 1 http://school-collection.edu.ru
MHOXeCTBa paliOHAIBHBIX 1
2 NEUCTBUTENLHBIX YUCE. PalinoHaIbHbIE 9 1 http://school-collection.edu.ru
YpaBHEHUS U HEPABEHCTBA
®yaknyyu 1 rpadpuku. CTeneHs ¢ 1eJIbIM .
3 YHEH pad t 6 1 http://school-collection.edu.ru
MOKa3aTejIeM
ApubmMeTnueckuii KOpeHb N—OU CTEIEHH. .
4 puc P 18 1 http://school-collection.edu.ru
Hppanmonaibabie ypaBHEHHUS! U HEPABEHCTBA
Dopmyiibl
5 TPUTOHOMETpHUH. T pUroHOMETpUUECKHE 22 1 http://school-collection.edu.ru
ypaBHEHUS
6 ITocnenoBaTeabHOCTH U IIPOIPECCUU 5 0 http://school-collection.edu.ru
IToBTOpeHue, 0000IIEHNE, CUCTEMATHU3ALIUS .
7 P - 1 3 1 http://school-collection.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne (undposBbie)
HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl KonTpoJibHbIe
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcbl
1 CreneHb ¢ pallMoHaJIbHBIM TTOKa3ateneM. [lokazaTenbHas 12 1 bu6nmorexa [IOK
¢bynkums. [lokazarenbHble YpaBHEHHs] M HEPABEHCTBA https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas ¢pyakius. JlorapupmMudeckre ypaBHCHUS U bubmmoreka [JOK
2 12 1
HEpPaBEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerprudeckue GyHKIHHA U UX TpaduKu. 9 1 bubnnoreka [JOK
TpuronomeTpuuecKkre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
bubmuoreka [{OK
4 IT T i 24 1
POMSBORHAL. LIPHMCHEHHE HPOHSBOMION https://m.edsoo.ru/f11c4afd
5 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allusl 3HAHUN 7 1 E‘[I:S;/I//I&?:;(sigr(zﬁllc% fd
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

12 KIIACC

JJIeKTPOHHbIE
Ne KosmuecTBo yacos (uudposbie)
HaunmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl
n/n oOpa3oBaTejibHbIE
Bcero KonTpoabu pecypent
ble padoThbI
bu6mmoreka [IOK
L Huterpan i ero npuMereis d L https://m.edsoo.ru/fl1c4afd
. bubnuorexa [JOK
2 CHCTeMEI ypaBHCHHT 15 L https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
1
3 Harypanbube n emsie wucia 1 https://m.edsoo.ru/f11c4afd
. bubmuoreka [JOK
4 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3aIUsl 3HAHUN 29 2 https://m.edsoo.ru/fL1cdatd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

Jara
U3ydeHus

YpaBHEHHE, KOPEHb YPaBHEHUS

HepaBeHCTBO, PCUICHUC HCPABCHCTBA

Metox UHTEPBAIOB

ToxaecTBa U TOXKJIECCTBEHHEBIC npeo6pa30BaHI/m

~N o o bk WwWiIN e

Bxonnas koHTposbHas paboTa
MHoxecTBo, onepanuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa—Benna

MHoXxecTBO, orepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—Benna

N R R

PanmonanbsHeie uncina. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI,
OECKOHEUYHBIE TTEPUOINUECKHUE TPOOH

Apudmerndeckue onepanum ¢ pauoHaIbHBIMU YHCIAMU, TPE0Opa3oBaHMs

YHUCIOBBIX BLIpa)KCHI/II\/’I

10

[Tpumenenue npoOeii ¥ MPOLIEHTOB JIJISl PEIICHUSI MPUKIIATHBIX 33/1a4 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U pealbHOW JKU3HU

11

12

[Tpumenenue apobeii U MPOICHTOB I PEIlIeHUs TPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTpaCEd 3HAHUWM U pEATbHOM )KU3HU

I[eﬁCTBHTCHBHBIe yncia. PalinoHaabHBIE U HUpPpalfMOHAJILHBIC YHUCJIa

13

14

ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YHUCIAMU

HpI/I6J'II/DKéHHBIC BBIYUCJICHUA, IIpaBUJIa OKPYIJICHUS, IPUKUAKA U OLCHKA
pe3yibTara BBIYKCIICHUH

15
16

Pemenue nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

KonTpomnpHas pabota o Teme "MHOXKeECTBa palliOHATBHBIX U




JEHCTBUTENBHBIX YKcel. PalinoHanbHbIE YpaBHEHMSI U HEPABEHCTB"

17 DyHK1UA, criocoObl 3a1anus GyHkiuu. BzaumHo oOpaTHble HyHKIIMH 1
18 I'padux pynkunu. O6macTs onpeaeaeHus 1 MHOXKECTBO 3HAYCHUH (YHKIUH. 1
Hynu ¢ynxnuu. [TpomexyTku 3HaKOIOCTOSHCTBA
19 Yérubie 1 HEUETHBIE QYHKIIUN 1
20 Crenens ¢ nensiM nokaszaresneM. CrangapTHas GopMa 3anucu 1
JEeMCTBUTENIBHOTO YKCIIa
21 Hcnonp3oBanne noaxosieil opMbl 3alHCH ACHCTBUTEIBHBIX YHCEIN IS 1
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX
99 CrenenHas GyHKLHMS C HaTypaJlbHBIM M LIEJIbIM NTOKa3aTeneM. EE coiicTBa u 1
rpaduk
93 KonrponbHas padora no reme "®@ynkuuu u rpadpuku. CTEneHp ¢ LeabIM 1
nokasareynem"
24 Apudmerndeckuii KOpeHb HATYPATHHON CTENCHH 1
25 ApudmeTnueckuii KOpeHb HaTypaIbHOW CTETIEHH 1
26 CBoiicTBa apu(hMETHIECKOTO KOPHS HATYPAIbHOU CTETIEHN 1
27 CoiicTBa apu(MeTHUECKOro KOPHS HaTypalbHOM CTeneHn 1
28 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O CTENeHU 1
29 JeiicTBus ¢ apudMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1
30 JeiicTBus ¢ apudMeTHIecKuMU KOPHIMH N—O0ii cTeneHn 1
31 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—OU CTENeHU 1
32 JeiicTBus ¢ apudMeTHIecKuMU KOPHIMH N—O0ii cTeneHn 1
33 Pemnenne nppanmoHaNbHBIX YpaBHEHUH 1 HEPABEHCTB 1
34 Penienne uppanmoHanbHbIX YpaBHEHUI U HEPAaBEHCTB 1
35 Pemrenne nppalinOHANIBHBIX YPaBHEHNUN U HEPABEHCTB 1
36 Penienune uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB 1




37

Pewienne nppalimOHaIBHBIX YPABHEHUN U HEPABEHCTB

38 CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU
39 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn 1
40 KonTtponsnas padora no Teme "Apudmerniyeckuii KOpeHb N—Oi CTENEHH. 1
WppannonaibHble ypaBHEHUs U HEpaBeHCTBA"
41 CuHyc, KOCHHYC ¥ TAaHT€HC YHCJIOBOTO apryMEeHTa 1
42 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa 1
43 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOIO apryMeHTa 1
44 ApKCUHYC, apKKOCUHYC U apKTaHT€HC YUCIOBOTO apryMEeHTa 1
45 Tpuronomerpuyeckas OKpyKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
46 TpuroHomeTpuveckas OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUIECKUX 1
(YHKLUI YUCIOBOrO apryMeHTa
47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
48 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI 1
49 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
50 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
ol [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
52 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHUH 1
53 [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
54 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
55 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHHUI 1
56 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUI 1
57 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
59 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1




60 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHUNA 1

61 KoHnTtponbHast pabota o teme "®opmysibl TPUTOHOMETPHH. 1
Tpuronomerpuueckue ypaBHeHuUs"

62 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEOBATEIHLHOCTEH. 1
MOHOTOHHBIE MOCIEI0BATENILHOCTH

63 Apudmernueckast ¥ reoMmeTpuueckas mporpeccuu. Mcnoiap3zoBanue 1
IPOTPECCUU ISl pEIICHHs PeaibHBIX 3a]1a4 IPUKIIAIHOTO XapaKTepa

64 beckoneuno yOwiBarorias reomerpuueckas rnporpeccus. Cymma 0€CKOHEUHO 1
yOBIBaOIIEH T€OMETPUIECKOM MMPOTPECCHH

65 ®dopmyna CIOKHBIX MPOIEHTOB 1

66 O06o006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOphl U Haval 1
MaTemaTtuyeckoro aHanuza 10 kiacca

67 O00011enre, cucTeMaTH3alysg 3SHAHUH

68 KonTponpsHast paboTa Ha MPOMEKYTOUHOM aTTECTAIIH

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoxka Koutposbupie  AaT2
n/n Bcero padoThI U3YYEeHUs
1 CreneHb ¢ paliOHaJIbHBIM II0Ka3aTeleM 1
2 CaoiicTBa cTeNeHU 1
3 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILNX pAllMOHAIbHbIE CTEIICHU 1
4 [IpeoOpa3oBaHue BBIpAKESHH, COACPIKAIINX PAIIHOHATLHBIC CTEIICHH 1
5 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILNX pAllMOHAIbHbIE CTEIICHU 1
6 [TokasaTenbHble YypaBHEHUS U HEPABEHCTBA 1
7 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA 1
8 IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokasaTenbHble YypaBHEHUS U HEPABEHCTBA 1
10 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA 1
11 [TokazarenbHas pyHKIMSI, €€ CBOMCTBA U IrpaduK 1
12 KonrtponbHas padora o Teme "CremneHb ¢ palliOHaIbHBIM [T0Ka3aTeNeM. 1 1
[Toka3zarenbHas pyHkuus. [loka3arenbHble ypaBHEHHs U HepaBeHCTBA"
13 Jlorapugm uncna 1
14 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1
15 [IpeoOpa3oBanue BbIpaXeHU, CoepKaLUX JOrapu(pMbl 1
16 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI 1
17 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapu@mbl 1
18 [IpeobOpazoBanme BeIpaXEHUH, COIEPKAIIUX JTOTAPHUPMBbI 1
19 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA 1
20 Jlorapudmmuueckue ypaBHEHHs 1 HEpaBEHCTBA 1




21 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
22 JlorapudmMuueckre ypaBHCHHsI 1 HEpAaBEHCTBA 1
23 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1
24 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK 1
o5 KonTponbnas pabota no teme Jlorapudmuueckue ypaBHeHUs U 1
HepaBeHcTBa. Jlorapudmuueckas pyHkius,e€ cBoiicTa u rpaduk
26 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U rpauKu 1
27 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
28 Tpuronomerprudeckue GyHKIMH, UX CBOWCTBA U TpapuKu 1
29 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1
30 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1
31 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
32 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1
33 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
34 KonrtponsHas pabora no teme "Tpuronomerpuyeckre GyHKIMUA U UX 1
rpaduku. TpuroHomeTpuueckue HepaBeHcTBa"
35 HenpepriBHble QyHKIINN 1
36 MeTto MHTEpPBAJIOB [UIsl PEIIEHNS HEPABEHCTB 1
37 MeTtoa HHTEpPBAJIOB ISl pEIICHHsI HEPABEHCTB 1
38 [TpousBonHas GyHKIUU 1
39 [TpousBomHas GyHKIUU 1
40 I'eomeTprueckuil ¥ GU3NIECKUN CMBICT TIPOU3BOTHON 1
41 I'eomeTpuueckuit 1 GU3NYECKUI CMBICI TPOU3BOTHOM 1
42 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKIUH 1
43 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
44 [IpousBoiHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI 1




45 [Tpon3BoHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI
46 [Ipou3BoHAs CyMMBI, IPOU3BEACHHS, YACTHOTO () YHKIIHMA
47 [TpumMeHeHre TpOM3BOIHON K UCCIEIOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI
48 [TpumeHeHne TpOM3BOTHON K UCCIEIOBAaHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI
49 IIpuMeHeHne NpOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U 1
KCTPEMYMBI
50 [TpumMeHeHne TpON3BOTHON K UCCIIETOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H 1
KCTPEMYMBI
ol Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIUY Ha OTPE3Ke 1
52 Haxoxaenne HaubobIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIHUU Ha OTpe3Ke 1
53 Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIUY Ha OTPE3Ke 1
54 Haxoxaenne Hau6obIIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIUY Ha OTpe3Ke 1
55 Haxoxnaenne HauboIbI11ero 1 HaMEHbIIEro 3Ha4eHUsl (PYHKLUU Ha OTpe3Ke 1
56 HaxoxxaeHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHNs (YHKIIUY Ha OTpe3Ke 1
o7 Haxoxaenne HauboIbIIero 1 HauMEHbIIEro 3HaYeHHsI (PYHKIIMM Ha OTPE3Ke 1
58 Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIIUY Ha OTpe3Ke 1
[TpumMeHeHre TPOU3BOTHOMN /ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS B
59 NPUKIIAAHBIX 33/1a4ax, U ONpeeIeHNs CKOPOCTH Mpoliecca, 3aJaHHOTO 1
¢bopmyoit umu rpadukom
[TpumeHeHre TPOU3BOTHON JIS1 HAXOXK/IEHUS HAWIIYUIIETO PELIeHNs B
60 MPUKIIAJHBIX 33a4ax, U ONpeIeTIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOTO 1
dhopmymnoit uiu rpagukom
61 KonTponbnas padota no teme "llpousBoanas. [Ipumenenue npousBoaHoin"
62 O06o001eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyall




MaTemaTruueckoro aHanusa 11 kiacca
63 O06o001eHue, cucTeMaTu3alus 3HaHU| 3a Kypc aiareOpsl U Havyall 1
MaTemaTruueckoro aHanusa 11 kiacca
64 O06o001eHne, cucTeMaTu3alus 3HaHU| 3a Kypc anreOopsl U Havyall 1
MaTeMaTudeckoro aHanusa 11 kiacca
65 O06o00menne, cucTeMaTu3aus 3HaHUK 33 Kypc aiareOpsl U Havyall 1
MaTemaTruueckoro aHanusa 11 kiacca
66 O06o001eHue, cucTeMaTu3alus 3HaHUH 3a Kypc aiareOpsl U Havyall 1
MaTemaTruueckoro aHanusa 11 kiacca
67 O0001enue, cucTeMaTH3alus 3HaHUH
68 KonTtponsHast paboTa Ha MPOMEXKYTOUHOM aTTECTAIIH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
12 KJIACC
N KonnyectBo 4yacos
0 Darta
Tema ypoka
n/n KouTpoibHpie — M3YHeHUA
Bcero padoThI
1 WuTerpan, reomerpuueckuii 1 pU3MUECKUI CMBICT HHTETpajia 1
2 WuTerpai, reomeTpudeckuil 1 PU3NYECKHUI CMBICI HHTETpasia 1
3 WuTerpan, reomerpuueckuii 1 pU3MUECKHii CMBICIT HHTETpaja 1
4 WuTerpai, reomeTpuyeckuil 1 GU3NUECKHUI CMBICI HHTETpasia 1




5 Brruncnenue unrerpana no ¢popmyne Herorona—Jleitonuma 1

6 Brraucnenue unrterpana no gopmyne Herotona—Jleiibnumna 1

7 Brraucnenue unrterpana no gopmyne Herotona—Jleiibnumna 1

8 Brruncnenue unrerpana no ¢popmyne Hetotrona—Jleitbuuia 1

9 KonTtponbnast padora o Teme"MHTErpan u ero npuMeHenue" 1

10 CHCTEMBI JIMHENHBIX yPABHEHUMH 1

11 CucreMbl TUHEHHBIX YpaBHEHUN 1

12 CuHCTeMBI IMHEHHBIX YPaBHEHUHN 1

13 Pemenne npukiIagHbIX 3324 C MOMOIIBIO CUCTEMBI IMHEWHBIX YpaBHEHHIA 1

13 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1

14 CucTteMbl U COBOKYITHOCTH LEJIBIX, pAllMOHAJIbHBIX, UPPALIUOHATIBHBIX, 1
MOKa3aTeIbHbIX, JIOTapU(HMUIECKUX YpPaBHEHUH U HEPABECHCTB

15 CucTteMbl U COBOKYITHOCTH LIEJIBIX, pAllMOHATIbHBIX, UPPALIMOHATIBHBIX, 1
NoKa3aTesIbHbIX, JIOrapu(hMUUECKUX YpaBHEHHH U HEPAaBEeHCTB

16 CucTeMbl 1 COBOKYITHOCTH IEIBIX, PAIIHOHATBHBIX, UPPAIMOHATIBHBIX, 1
MOKa3aTebHBIX, JIOTApU(HMUIECKUX YpaBHEHUH U HEPABEHCTB

17 CucTteMbl 1 COBOKYITHOCTH LEJIBIX, pAllMOHATIbHBIX, UPPALlMOHATIBHBIX, 1
MOKa3aTeJbHBIX, JIOTApU(HMUIECKUX YpaBHEHUH U HEPABECHCTB

18 CucTeMbl U COBOKYITHOCTH LIEJIBIX, pAllMOHATIBHBIX, UPPALIMOHATIBHBIX, 1
NOKa3aTesbHbIX, JIOTapU(PMUUYECKUX YpaBHEHHI U HEPABECHCTB

19 Hcnonp3oBanue rpagukoB GyHKIMNA 15 peIIeHUs] ypaBHEHUI U CUCTEM 1

20 Hcnonp3oBanue rpadukoB GyHKIUHN A1 peLIeHUs] YPaBHEHUM U CUCTEM 1

21 Hcnonp3oBanue rpagukoB GyHKIMHA IS peIIeHUs] ypaBHEHUHN U CUCTEM 1

29 [IpumeneHnue ypaBHeHUH, CUCTEM U HEPABEHCTB K PEILICHHIO 1

MaTeMaTUYECKHX 3a/1a4 M 3aJ]1a4 U3 Pa3IMIHbIX 001acTe HAYKH U peaTbHOMN




KHU3HHU

23 KonrponbHas pa6ora 1o teme " CucTeMbI ypaBHEHUH" 1
24 Harypanbnbie 1 1enbie yncia B 3aJja4ax U3 pealibHOM KU3HU 1
25 HaTypanbHble 1 LeJIble YHCIIa B 33Ja49aX M3 PEalbHOM KU3HU 1
26 HaTypaibHbIE U LEeNIble YUCIA B 331a4aX U3 PEATbHON KU3HU 1
27 HaTypanbHble ¥ LeJIble YHCIIa B 33]a49aX M3 PEalbHOM KU3HU 1
28 HaTypaibHbI€ U LeNble YUCIA B 331a4aX U3 PEaTbHON KU3HU 1
29 [Ipyu3HAKK JETMMOCTH LENBIX YUCEI 1
30 [pu3HAKK JIETMMOCTH LEJBIX YUCEI 1
31 [Ipyu3HAKK JETMMOCTH LENBIX YUCEI 1
32 [Ipu3HAKK TETMMOCTH IIEIBIX YHCE 1
33 [pu3HAKK JIETMMOCTH HEJBIX YUCE 1
34 KontponbHas pabota 1o teme « HaTypanbHbIE U LENbIE YUCIa» 1
35 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUNU. Y paBHEHUS 1
36 [ToBTOpEHHME, 0000IIEHNE, CHCTEMATH3AIIUS 3HAHUI. Y paBHEHHUS 1
37 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUNU. Y paBHEHUS 1
38 [ToBTOpEHHE, 0000IIEHNE, CHCTEMATH3AIUS 3HAHUH. Y paBHEHHUS 1
39 [MToBTrOpenue, 0600IIEHNE, CHCTEMATH3AINS 3HAHUN. Y paBHEHHS 1
40 [ToBTOpEHHE, 0000LIEHNE, CHCTEMATH3AIUS 3HAHUI. Y paBHEHHUS 1
41 [ToBTOpenue, 0600mIEHNE, cCHCTEMaTH3anus 3Hanui. HepaBeHcTBa 1
42 [ToBTOpenne, 0600mIEHNE, CHCTEMaTH3anus 3Hanui. HepaBeHcTBa 1
43 [oBTOpenue, 0000LIEHNe, CHCTEMaTH3alus 3Hanuil. HepasencTsa 1
44 IToBTOpenue, 0600mEnNE, cCHCTEMaTH3anus 3Hanui. HepaBeHcTBa 1




[ToBTOpeHue, 06001IeHNE, CHCTEeMaTU3allks 3HAHUW. Y paBHECHUS U

45
HEpaBEHCTBA

46 [ToBTOpeHue, 06001IeHNE, CHCTeMaTU3allks 3HAHUW. Y paBHECHUS U
HEPAaBEHCTBA

47 [ToBTOpEeHHE, 0000IICHUE, CUCTEMAaTH3allisl 3HAHUW. Y paBHEHUS U
HEpaBEHCTBA

48 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTU3allks 3HAHUW. Y paBHECHUS U
HEpaBEHCTBA

49 [ToBTOpenue, 06061IeHNEe, cucTeMaTH3anus 3HaHuil. CUCTeMbl ypaBHEHU N

50 [ToBTrOopenue, 0600IeHNE, cucTeMaTH3aIys 3HaHui. CHCcTeMBbl ypaBHEHU I

51 [ToBTropenue, 06o0IeHNE, cucTeMaTH3ays 3HaHui. CHcTeMBbl ypaBHEHU I

52 [ToBTOpenue, 06o0mIeHNE, cucTeMaTu3amys 3HaHuid. CUCTEMBbI ypaBHEHUI

53 [ToBTOpenue, 06061IeHNE, cucTeMaTH3anus 3HaHui. CUCTeMbl ypaBHEHU I

54 KonTponbhas pabota nmo Teme « YpaBHEHUS, HEPABEHCTBA H UX CHCTEMBI»

55 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIs 3HaHUH. DYHKITUU

56 [ToBTOpenue, o6o0IIeHNEe, cCUCTEMATH3AIHS 3HaHUH. DyHKIIUH

57 [ToBTOpenue, o6o0IIeHNEe, CUCTEMATH3AIMS 3HaHUH. DyHKIIUH

58 [ToBTOpeHnue, 06001mIeHNE, cucTeMaTu3alus 3HaHui. OyHKIUN

59 [ToBTOpeHnue, 06001mIeHNEe, cucTeMaTu3alus 3HaHui. OyHKIUN

60

[ToBTOpeHnue, 060061IeHNE, cucTeMaTu3alvs 3HaHu. OyHKIUN




O6o006menne, cuctemMaTu3anus 3HaHUK 3a Kypc anredpsr 10-12 kiaccos

61 1
62 O06o0meHue, cucTeMaTr3alus 3HaHui 3a Kypce anreopsr 10-12 kimaccos 1
63 O06o0menue, cucTeMaTr3alus 3HaHui 3a Kypce anreopsr 10-12 kimaccos 1
63 O6o006menne, cuctemMaru3anus 3HaHUK 3a Kypc anredpst 10-12 kiaccos 1
64 O6o006menne, cuctemMaTu3anus 3HaHUK 3a Kypc anredpsr 10-12 kiaccos 1
65 KonrtponbHas padora no teme « OyHKIUN» 1
66 O06o0061enue, cuctemMaTu3anus 3HaHul 3a Kypce ainredpsl 10-12 kiaccos 1
67 O06o006menne, cuctemMaru3anus 3HaHUK 3a Kypc anredpsr 10-12 kiaccos 1
68 O06o0061enue, cuctemMaTu3alus 3HaHul 3a Kypce ainredpsl 10-12 kiaccos 1

OBILIEE KOJIMYECTBO YACOB IIO ITPOIT' PAMME 68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTrara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarh TMOHATUSMH: PALMOHATIBHOE U JEHCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS IPOOb, IPOIICHTHI
12 BreimonHaTe  apudMeETHYECKHE  ONEpalk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIHHBIMU YHCIAMHU
13 Boimonasate  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpPYTJICHUS, Ie]aTh IPUKUIKY U OILICHKY pPe3yJbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C ILIEJIBIM MOKa3aTeeM, CTaHIapTHas
w dbopMa 3amucH ACHCTBUTEIHHOIO YMCIIA, KOPEHb HATYPAITBHOW CTEICHHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (hOPMY 3alUCH JIEHCTBUTENBHBIX YUCEN AJIs
pelieHust MPaKTUUECKHX 3a/1a4 U MPEICTABICHUS TAHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
15 yIJla; WCIOJIb30BaTh 3alKCh IMPOU3BOJIBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
25 BoimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHH WU
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIP@XKEHUII M pelaTh OCHOBHBIE THUIBI LEJNbIX, PAllMOHAIBHBIX H
HMPPAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHHS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a71a4 U3 Pa3TudHbIX 00JacTell HAyKH M peabHOM KU3HU




MonenpoBaTh peajbHbIE CHUTYyallUM Ha SI3bIKE aireOpbl, COCTAaBIISTH

2.5 BBIPQ)XEHUS, YpaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 o0nacTh OmpeneNeHusT MU MHOXKECTBO 3HAUYCHUH (QYHKUMHU, Trpaduk
(dhyHKIIMM, B3aUMHO 00paTHbIC PYHKITUN
39 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKUMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpadguky GyHKIMHA U1 peLIeHNs] ypaBHEHUI
34 Ctpouts u uutTaTh rpaduku IUHEHHONW (YHKUIMK, KBagpPaTUYHON
' (GyHKINH, CTENCHHON (PYHKITNH C IeITbIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
i1 OnepupoBarh MOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHUecKas |
' reOMETPHYECKasi IPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb3oBare CBOMCTBA IMOCIEAOBATEIBHOCTENM W IPOrPECCUU  JUIS
' peleHsI peaabHBIX 33129 IPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHIATHSIMHU: MHOXKECTBO, OTIEPAIIMH HAJI MHOXXECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTCJIbCTBO




11-12 KJIACCBbI

Kon IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
OnepupoBaTh NMOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JEJTUMOCTH LEJNBIX YHCEI, Pa3JI0KEHUE YHCIIa Ha IPOCTHIE
MHOKUTENHN JUIsl PEIICHUS 3aa4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAMOHAIBHBIM [T0OKA3aTeIeM
13 OnepupoBaTb  MOHATUSAMM:  JiorapudM  UuClA, JECATUYHBIE U
' HaTypaJbHbIE JOTapUPMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU JMJii IPeoOpa3oBaHUs BbIPAKEHUH,
2.1 ONEpUPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE YpPAaBHEHUE U HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, cOAEpKaIUX JOrapupMbl;
2.2 OTIEpPHPOBATH MOHATUSIMHU: JIOTapU(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
2.4 pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHM ISl perieHUs
IIPAKTUYECKUX 3a7a4
25 Haxogute  pemeHuss NpPOCTEHIIMX CHCTEM W COBOKYIHOCTEH
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
26 BBIPQXCHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI T10 YCJIOBHIO 3aJa4H,
' UCCJIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM armapara
anreopsl
3 OynHkmy 1 rpadukm
OnepupoBaTb TMOHATHSAMU: TEepUOAMYECKass (QYHKUHUS, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOOJbIlee U

HanMCEHbIIEC 3HAUYCHUS beHKIII/II/I Ha MMPOMCEXKYTKE, UCIIOJIB30BAaTh UX JJIA

uccien0BaHus QYHKIUH, 331aHHOM rpagukom



OneprpoBaTh MOHITHIMHE: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMH; U300pakaTb MX Ha KOOPAMHATHOMN
IUIOCKOCTHU U UCIIOJIb30BATh JUIsl PeIlieHHs ypaBHEHUH U HEPAaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TpadUKU JIMHEHHBIX
3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpadguku (GyHKUMN JUIsI UCCIEAOBaHMs IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSAMH: HENpepbIiBHAas (YHKIHSA, MPOU3BOIHAS
4.1 (GYHKIIMHM; HCIONb30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pELICHUs 3a1a4
45 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTe NPOM3BOAHYIO U WCCIEAOBAaHHUS  (DYHKIUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATh PE3YyJIbTAaThl UCCIEI0BAHUS K
MIOCTPOCHUIO rpapuKoB
w Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' HPUKJIAJHBIX, B TOM YHMCJIE COLUATbHO-3KOHOMUYECKHUX, 3aauax
A5 OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATh
' reOMETPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKUMH, BBIYUCIATH
' uHTerpan o popmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJE COLUAIBHO-DKOHOMUYECKOTO

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



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BIYKCICHUS
Pammonanbupie  ymncna. OOBIKHOBEHHBIE M JICCATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
IpoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 337ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHON KU3HHU
JevictBuTenpbHble  uyKcia.  PalMoHanbHbIE WM HMpPpPALMOHAIBHBIE  YHUCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTENbHBIMM uuciaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIUYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtaHgapTHas (opma 3amucu JeCTBUTENBHOTO
13 yucia. Mcnonb3oBanue noxaxozsmeil GopMbl 3anucu AEHCTBUTENbHBIX YUCEN AJIS
pelIeHHs IPaKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCMHYC M TaHIE€HC YHCJIOBOIO apryMmMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE IPEOOpa30OBaAHUS
25 [TpeoGpa3oBanue TPUTOHOMETPHUYECKHUX BBIPAXKECHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Mertop
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanrioHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHHUI
97 [IpymeHeHre ypaBHEHHI U HEPABEHCTB K PEIICHUIO0 MaTeMaTUYECKUX 3aJ1ad U 3a7a4

U3 pas3JIMYHbIX oOnacreit HAaYKH U pCaHBHOﬁ JKHN3HHU



DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn ¢dyHkimm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuS C HaTypaJbHBIM M ILeNbIM IOKa3arteneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpPEAEICHUE TPUTOHOMETPUYECKHX (DYHKIIMN
' YHCIIOBOTO apryMeHTa
4 Hauana maTtemaTu4eckoro aHaausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3amaHHs IOCIEAOBAaTEIbHOCTEH. MOHOTOHHEIE
' MOCIIE0BATEIbHOCTH
Apudmernueckas M TeoMeTpuyeckas mporpeccud. beckoHeuHo —yObIBaroIias
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH T'€OMETPHYECKON
' nporpeccuu. dopmyria CIOXKHBIX MPOIEHTOB. Mcnonp30BaHWE MPOrPEeCcCUM s
pelIeHus pealbHBIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepanuu Haja MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEOpPEeTUKO-MHOXKECTBEHHOTO amnmapara JUisi OMHCAHMS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33Ja4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO

11-12 KJIACCBI

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCET
1.2 CreneHb ¢ palioHaJIbLHBIM MOKa3aTeneM. CBOWCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUs U HEpAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBanue BBIpaXKEHU, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATb MOHATHSMM: OIpE/eNEeHuE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0Ka3aTEJbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis OMCaHUs peajlbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, IEJI0€ YHCIIO,
CTENEHb C LEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHUCIa, CHUHYC, KOCHMHYC M TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKW JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNhb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™M EBKIMIA U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeyHO yObIBaloIlasi TE€OMETpHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTelb  MaTpULbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIEC, MPPALMOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OIPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKE, HepepbIBHas (YHKIIHS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHAS (DYHKLMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (QYHKIHA,
HaXOJUTh HaMOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amnmapara MaTeMaTH4ecKoro
aHaIN3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXAEHUS HAWIy4dlIEro

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




(GU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
byHKIMsA, KOMIO3UIUS (YHKUMH, JTUHEWHas (yHKUIMSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpapUKH H3YYCHHBIX (YHKUIUH, BBIIOJIHATH MpPeoOpa3oBaHUS
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ady U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTU yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apudmMeTndeckoe, MeuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, MPEACTABIEHHYI0O B TaliMIax, Ha
quarpaMmax, rpadukax, OTpaxarollyto CBOMCTBA pealbHbIX IPOIIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJUI U THarpaMM;
UCCIIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIHarpaMm

paccenBaHMs U JINHEWHOW perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyin, koMOnHaTOpHBIC GaKThl U GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIydallHOW  BEJIMYWHBI, (QYHKIMHA pACIPENCICHUS W  IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH  JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI; YMEHUE MPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM YroJl, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TMOHATUH HU

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHIATUSIMH: ILIOMAAL GUTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh OMpeesIeHNs U3y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11
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YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHUS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB U M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBbIC (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa Ha YHUCIO, Pa3JIOKEHHWE BEKTopa 1o 0asucy,
CKaJISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOW3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO.
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUN METON Ui PEUICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SBICHHWI;, YMCHHE pPAacIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUUCKOM W  MHUPOBOU




INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA
Er3(IrBd) 110 MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOIUUCCKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypaldbHOUW cremneHu. JlelicTBus ¢ apudmeTHdyecKuMu
' KOPHSIMU HAaTypaJlbHOW CTETIEHU
14 Crenensb ¢ nenslM nokaszareneM. CTeneHb ¢ palnoOHaIbHBIM MoKa3ateseM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble  uncia. ApuMeTHUECKHEe OmNepalud ¢  JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIC BEIYMCICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA U OIICHKA
pe3ysbTara BBIYMCICHUN
1.8 [IpeoOpazoBanue BhIpaXKeHUH
1.9 KommnekcHeie uncna
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUECKre HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. OTNpeenuTens MaTpULbl
3 OyHKIMH U TpaduKu




Oyukuus, crnocoObl 3amanus ¢ynkuuu. ['paduk QyHkiuu. BzaumHo oOpaTHbIe

3 byakuun. YérHple n HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIIN
Ob6nacTe ompezeneHuss W MHOXECTBO 3HaueHud ¢GyHkuuu. Hymm dyHknum.
3.9 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MUHUMYMBbI (yHkuud. HauGomnbiiee M HauMeHbllee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HATypalbHBIM M IETbIM IOKazarereMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U IpadUKu
35 Touku paspeiBa. AcumnroTel TpadukoB ¢yHkuil. CBoiicTBa  (YHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEMN
3.8 ApudmeTrnueckas v reomeTpuyeckas nmporpeccuu. opmyia CiI0XKHBIX MPOIIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIC FM€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne NPOU3BOJHON K MCCICNOBAHMIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero ¥ HauMEHBIIET0 3HaueHUs (YHKIMH Ha
oTpe3Ke
4.3 [TepBooOpasnas. UnaTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Havyasia MaTeMaTudeckoro ananusa. 10 kinacc. YueOHuk. ba3oBsiii u
yriyosieHHbiid ypoBHHU (aBTOpHI: FOpuit Komsrun, Mapus TkaueBa, Hagexxna ®enoposa,
Muxann [1laGyHun).

Nz narensctBo: [Ipocsemenne, 2023 r.

Anrebpa u Hauana MareMaTudeckoro aHanuza. 1 1kiacc. Yuebuuk. ba3zoBsiii u
yray6nensslil ypoBuu (aBtopsl: FOpuii Konsirun, Mapus TkaueBa, Hanexxna ®enoposa,
Muxaun HlaGyHun).

NznarensctBo: [Ipocsemenue, 2023 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
Conepxanue Anpec

Xpanunuiie eauHoi Koiuteknuu nuposeix | http://school-collection.edu.ru
00pa3oBaTEeIbLHBIX pecypcos, rie
MPEICTABIICH IMUPOKUI BHIOOP AIEKTPOHHBIX
rmocoouii
denepanbHas  cucremMa uHbopmanmoHHo- | http://wmolow.edu.ru
00pa3oBaTEeIbHBIX pecypcoB

(nHGbOPMAITMOHHBIN TTOPTAT)

XpaHWIUIEe WHTEPAaKTHUBHBIX AIIeKTpoHHBIX | http://fcior.edu.ru
00pa30BaTeIbHBIX PECYPCOB

Marepuansl a1 u3ydeHus: u npenoaasanus | http://www.numbernut.com/
MareMaTHKu B  IIKoyie. TemaTudeckui
cOOpHHMK:  4Hcla,  ApoOH,  CIOXKEHHE,
BBIUMTAHUE U Ip. TeopeTnueckuil Marepuainl,
3a]]auu, UTPbl, TECTHI

Komnekuust kHUT, BUaeo-JeKIui, moxodoopka | hitp://www.math.ru
3aHMMATEIbHBIX MaTeMaTH4YeCKuX (PakKToB.




Wudopmanus 00 onuMnuanax, HaydYHBIX
IKOJIaX 0 MaTemMaThke. Menuarexka

Cerp TBOpueckux yuutene. Meroguueckue
rocoous TUTS YUHTEJIS; y4eOHo-
METOIUYCCKHUE rmocoous; CJIOBApH;
CIIPaBOYHMUKH; MOHOrpaduu;  y4eOHUKH;
pabouue TeTpagu; CTaThbH IEPHOAMYECKON
neyaTu

http://www.int.ru

«Yuurens.py». [lenarornueckue
MacTepcKue, WnTepuer-oOpa3oBanue.
HucranunonHoe  oOpazoBanue.  Katanor
pecypcoB «B nmomoub y4uTenro»

http://teacher.ru
http://teacher.fio.ru

Kpatkas ucropust MaTeMaTWKu: C JAPEBHUX
BpeMeH 10 snoxu Bospoxaenus. Iloprpersl
u 6uorpadun. CoOBITHS M OTKPBITHUS

http://sbiryukova.narod.ru

[IpaBuIbHBIE MHOTOTPAHHUKU: JTIOOOTBITHBIE
bakTbl, ucTOpHUs, MpUMEHEeHHe. Teopema
Olinepa. IlnaroHoBBl U ApXMMEIOBBI Tena.
buorpaduueckue cempenus o Ilmarowne,
Apxumene, EBkiauae u JApYrHMX Y4YEHBIX,
HUMEIOIIUX OTHOIIICHHE K TeMe.
MHororpaHHUKH B HCKYCCTBE u
apXUTEKType. 3aHMMAaTeJIbHbIE CBEIEHUS O
HEKOTOPBIX JHHUAX JIMHUU: ompeneneHus,
JF00OTBITHBIC (baKThl, IPUMEPHI
ucnosb3oBanus.  [wmepOona, mapabodna,
AIUTUIIC, CUHYCOWJA, CHOHpaib, IUKIOUA,
Kapauonaa

http://www.tmn.fio.ru/works/

IloaroToBka K sK3aMeHaM

https://math-ege.sdamgia.ru
http://alexlarin.net
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