


MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Havajla MaTeMaTHYeCKOIo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pa3paboTaHa Ha
ocHoBe DeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOpOHBI, OH oOOecneynMBaeT HWHCTPYMEHTAJIbHYIO 0a3y Jisi HU3y4eHUs BCeX
€CTEeCTBEHHO-HAYUHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIUICHUE YyYalllUXCsd Ha YPOBHE, HEOOXOIWMOM [IJIi OCBOCHUSI
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJallluecs OBJIAJEBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIUPYET CBOU JOCTUKEHUSI B MaTeMaTU4YeCKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJNIoOTuI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHajiu3a B CTaplleld IIKOJIE Yydallhecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEIbHOTO
MMOCTPOCHHSI MAaTEMATHYECKUX MOJENEH pealbHbIX CUTyaluid W WHTEpIpETalnu
MOJIYYEHHBIX  pEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MpPHUPOAE, HAYKE M B HCKYCCTBE, C BBIJAIOIIMMUCA
MaTeMaTH4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcs Kak depe3 ydeOHbIM Marepuall, CocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTr0 MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOW AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSD,
«Dynkuun  u rpadukuy, «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHBIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe coaepkKaHUe HECKOJbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHau3,
Teopusi MHOXkeCTB U Jp. [lo Mepe Toro kak yuamuecsi OBlafieBalOT Bc€ Oosee
MIUPOKMM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PEUIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpOBaAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHO-MeTOANYECKasA JTUHUSA «YUuciaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIIOJIB30BAHUS JEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOW ImKoje. B crapmieit mkoje ocoboe BHUMaHUE YIEISCTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO 4YHWCIIA, YMEHHE
pallMOHAIIBHO BBINOJHATH JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHHUBATH
pesynbrar. OOyyaromuecs TOMYyYarOT HaBBIKM TPHUOTMKEHHBIX BBIUMCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIAApTHOW ¢opme,
HCIIOIb30BAHUA MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS M HEPABCHCTBA» pEaNU3yeTCs Ha IHMPOTSHKECHUU BCETO
oOyueHus B cCTaplied IIKOJE, IOCKOJbKY B KaKJIOM pasieie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU PELICHUS LENbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU()MHUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHbIe yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(YHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxO0XXJI€HUE HauOOJbIIMX M HAUMEHbIIUX 3HaueHu GyHkuuu. JlanHas
colepkaTeslbHas JUHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHH
BBITIOJIHATh pacy€thl 1o ¢opmyliaMm, NpeoOpa3oBaHUsl LEJNbIX, PALUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TAKXE BBIPAKCHU,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUio aiareOpanveckoro
Marepuala MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHBIE HWHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcs ¢ IPYruMU JIMHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIMOIB30BaHUE (PYHKIMUMU JJIs1 PEIICHUS 3a7ay U3 JAPYTUX yu4eOHBIX
NPEIMETOB U PEAbHOM KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyiIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BAaTh TMOJy4YeHHbIE (DYHKIUU, CTPOUTH WX
rpaduku. Marepuan 3Toil cofepkaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Haudanma maTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK W MPHUKIAIHBIX 3a7]ady,
JOCTYIHBIX 00YYalONIMMCS, Y KOTOPBIX MOSIBISIETCS BOZMOXHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIIHEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEeH peaabHbIX CUTyalui,
HaXO0XJICHUSl HAWJIYYIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COLHUAJIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUM pacCllO3HABaTh MPOSIBICHUA 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HucKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIC MAaTEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
nesoe. IloaroMy BaXHO AaTh BO3MOJXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICJIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAKXX€ OCHOBBI MAaTeMaTHYECKOI'0  MOJEIUPOBAHUSA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C MOMOIIbIO ammnapara ajreOpbl U MAaTeMaTHYECKOrO aHajlu3a |
WHTEPIIPETAllMU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YeTCs
IUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a1a4
yyaliMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsiemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa m Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM muiaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadall MaTeMaTHYECKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooyuenus — 170 yacos.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yucjia ¥ BIYUCTCHUSA

Panmonanbabie uncna. OOBIKHOBEHHBIE W JECATHYHBIC JPOOH, TMPOIEHTHI, OCCKOHEUYHBIE MEPUOJAUYECKUE IPOOHU.
ApudmeTndeckue onepanyu ¢ palmoHaTIbLHBIMU YHUCIIaMU, PeoOpa30BaHMs YUCIOBBIX BbhIpakeHuil. [IpuMenenue apobeit u
MPOIEHTOB JIJIsI PEIICHUS] TPUKIIAAHBIX 33]1a4 U3 Pa3JIMUHbIX OTpacie 3HAHUN U pEATbHOM KU3HHU.

JleticTBuTenbHBIC YKcia. PalimoHaibHbIe U UPpAIMOHANIBHBIC YUCIa. ApU(DMETHIECKUE ONEepalluu C ICUCTBUTEILHBIMU
yuciamu. [IpubmmkEHHbIC BEIYUCICHUS, TTpaBUiia OKPYTIICHUS, TPUKU/IKA U OIICHKA pe3yJIbTaTa BIYUCICHUM.

Crenensb ¢ 1enbiM nokazatenem. CtangapTHas (GopMa 3anmucu JeUCTBUTENBHOTO Yucia. Vcronb30BaHue TOAXOIIEH
(dbopMBI 3amicH IEUCTBUTEIBHBIX YHCEI JUISl PEIICHUS MPAKTUYECKUX 3a/1a4u U MPEICTABIICHUs] TaHHBIX.

ApudmeTndeckuii KOpeHb HaTypaJIbHOU cTeneHu. [leficTBus ¢ apuMETHIECKUMH KOPHSIMU HATypaabHOM CTENCHHU.

CuHyc, KOCHHYC M TAHT€HC YHUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAHT€HC YHCIOBOIO apTyMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[IpeoGpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo 1 HHTEPBaIoB.

Pemenue nienpix u 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenune nppanimoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenune TpuroHOMETpUYECKUX YPAaBHEHUM.

[IpumeneHue ypaBHEHUN ¥ HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHUX 3a71a4 U 3a7a4 U3 PA3INYHbIX 00JIacTel HAYKH U
pEATBHOM KU3HMU.

DOyHKUUH U TPaPUKH

OyHk1ms, crocoOs! 3aaanust GyHkuu. ['paduk Gynkimmn. Bzanmao obpaTHbie QyHKITUN.



O6umacth onpeneneHus U MHOXKECTBO 3HaueHuid pyHkiuu. Hynu @ynkiuu. IlpomexxyTku 3HakonocTosHcTBa. YETHBIE U
HEYETHBIE (DYHKIINH.

CreneHHas (QyHKUMS ¢ HATypaJbHBIM U II€JIbIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaguk KOpHs n-oi
CTEIICHHU.

Tpuronomerpuueckas OKpyKHOCTb, ONIPEEICHIUE TPUTOHOMETPUUECKUX (PYHKIIMN YMCIIOBOTO apryMEHTA.

Havana MaTeMaTH4Ye€CKOro aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 33/JaHUS TIOCIIEN0BATEILHOCTEW. MOHOTOHHBIE 11OCIIEI0BATEILHOCTH.

Apudmernyeckas U reomeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromiasi reomerpuyeckas mnporpeccus. Cymma
OecKOHEe4YHO YObIBAIOIIEH reoMeTprueckoil mporpeccur. @opmyia CIOXKHBIX MPOLEHTOB. Vcnonb3oBaHue mporpeccuu s
peLIeHUs peallbHbIX 3a7a4 IIPUKIIAJHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

MHoOXxecTBO, onepaluy HaJ MHOkecTBaMHu. Jluarpammel Jilsiepa—BeHHa. [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmapara Jijisi OlMCaHMsl peajbHBIX IPOLECCOB U SBJICHUHN, IPU PEIICHUH 3a]a4 U3 APYTUX yU4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIJACC

YucJa 1 BLIYUCTIEHUS

Harypanbnsbie u nienbie uyncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCE.

CteneHb ¢ palioOHaJIbHBIM MTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapudm uncina. JlecssTuaHbIC U HaTYpadbHbIC JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoGpazoBanre BEIPAKEHHI, COACPIKAITUX JTOTAPUPMBI.

IIpeobpa3oBaHue BBIPAXKCHHM, COJIEPKAITUX CTETICHU C PalliOHAIBLHBIM ITOKa3aTeIeM.
[TprmMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToxasaTenbHbIC YpaBHEHHS U HEPABEHCTRBA.



Jlorapudmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

CucTembl INHEVMHBIX YPABHEHM. Penenne npukiIa HbIxX 3a/1a4d ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUI.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[IpumMeHeHue ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1a4 U 3a7a4 U3 pa3IuvHbIX obOjacTen
HAYKH U PEAIbHOM KU3HMU.

DYyHKIUHN U TPAaPUKHU

Oynknus. [lepuogunueckue Gynkuuu. [IpomMexyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHUMYMbI ()YHKITUU.
HauGonbiiee u HauMeHbllIee 3HaYeHHe PYHKIIUU Ha TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKu.

[loka3zarenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U TpaduKu.

Hcnonb3oBanue rpaduxoB GyHKUUN ISl peICHUS] YPABHEHUM U TUHEHHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB (YHKUUNA IS UCCIENOBAaHUS IPOIIECCOB U 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TMpHU
pEIIeHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB U PEAbHOM KU3HU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIHU3A

HenpepriBubie hyHKIIMKA. MeTOI HHTEPBAIOB JIJIs1 PEIICHNs HEPABEHCTB.

ITpousBonnas ¢pyuknuu. ['eomeTpuueckuii U GuU3MIECKU CMBICT TPOU3BOTHOM.

[IpousBoaHbie dMeMeHTAapHBIX (PYHKIUNA. DOpMyIIbl HAXOXKACHHUS MPOU3BOIHOM CYMMBI, TIPOU3BEACHHS W YAaCTHOTO
byHKIMA.

[IpumeHeHnEe TPOU3BOHON K MCCIASAOBAaHUIO (PYHKIIMM HA MOHOTOHHOCTBH M dKCTpeMyMbl. Haxoknenue HanOoIbIIero
Y HAaMMEHBIIIETO 3HaYeHus1 QYHKIIMU Ha OTPE3KeE.

[IpuMmeHeHne TPOU3BOAHOM Uil HAXOXKICHUS HAWIYUILIEr0 PEUICHHMS B MPUKIAAHBIX 3aJadax, I ONpPEIeJICHUs
CKOPOCTH TIpoliecca, 3aIaHHOT0 (POpMYIIoi Wi rpaguKoM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii U puznueckuii cmbici. Berancnenue unterpana no Gpopmyne Hetotona—JleitOnuna.



IINTIAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebOHOro mpenMera «MaTemaTuka» IOJKHO OOECIeYMBaTh JOCTH)KEHHE HAa YPOBHE CpPEIHEro OOIIero
0o0pa3oBaHus CIETYIONUX JUYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnaHckoe BociUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3ZUIIMU OOYYAIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO
oO1iecTBa, MPEJICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYp, SBICHHM, MPOLETYP
IPaXJIaHCKOTO o0ImecTBa (BBIOOPHI, OMPOCHI U TMp.), YMEHHUEM B3aUMOJEHCTBOBATh C COIMATLHBIMU HHCTUTyTaMU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

[TarprioTYeCcKO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Tpa)KAaHCKOW MICHTUYHOCTH, YBaXKEHUS K MPOILIOMY U HACTOSIIEMY POCCHUCKOMN
MaT€MaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKCHHUSAM POCCUMCKMX MATEMaTHUKOB M POCCHUMCKOW MaTeMaTHUYeCKOU
IITKOJTBI, K MCITOJIb30BAHUIO ATUX JOCTIKCHUH B IPYTUX HaAyKaxX, TEXHOJOTHAX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO
MOBEJICHUSA, CBS3aHHOIO C IPAKTUYECKUM MPUMEHEHUEM JOCTHMXKCHMN HAyKHM U JESITEIbHOCTHIO YUYEHOTO; OCO3HAHUEM
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYHUBOTO OYIYIIIETO.

DCTETUUECKOS BOCITUTAHHUE:

ACTETUYECKUM OTHOIICHWEM K MHUPY, BKJIIOYasg SCTETHUKY MaTeMaTUYE€CKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIIEHUM, PACCYKICHUM; BOCTIPUMMUYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIIMTAaHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTHYECKHE 3HAHHMS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obpasa
KU3HHM, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3J0pPOBBIO (3JI0pPOBOC MHTAHUE, COATaHCHPOBAHHBIA PEKHM 3aHATHH M



OTIbIXa, peryispHas (u3MUecKass aKTUBHOCTh); (DPU3MUECKOTO0 COBEPIICHCTBOBAHUS, IMPU 3aHATHSIX CIOPTUBHO-
03JOPOBUTEIIBHON NE€ATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM LEHHOCTH TPYAOIIO0MS; MHTEPECOM K pas3iudHbIM cpepaMm mnpodhecCruoHaNbHON
NEeSTENbHOCTH, CBSI3aHHBIM C MaTEeMaTHUKOM MU €€ MPWIOKEHUSIMHU, YMEHUEM COBEpILIATh OCO3HAHHBIA BbIOOp Oymymiei
npodeccun U peanu3oBbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHbI; TOTOBHOCTHIO U CHOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa30BaHMI0 M CamMOOOpPa30BaHUIO HA MPOTSXKEHWHM BCEHM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PELIECHUHU
IIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAIPABICHHOCTH.

DKOJI0rn4ecKoe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKON KYJIbTYpbl, TIOHUMAHUEM BIUSHUS COLIMAIBbHO-D)KOHOMHYECKUX MPOLIECCOB Ha
COCTOSIHME IPUPOJHON M COLIMAIBHOM CpeJibl, 0CO3HAHUEM III00AIBHOTO XapakTepa HKOJIOIMYECKUX MPOo0sIeM; OpueHTauei
Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM JIJIsl pElIeHHs 3a/1a4 B 00JACTH OKPYXAIoIel Cpe/ibl, TUIAHUPOBAHUS MTOCTYIKOB U
OLICHKHU X BO3MOXKHBIX ITOCJIEACTBUN IS OKPYKAIOLIEH CPEBI.

IleHHOCTH HaYYHOTO ITO3HAHUA:

c(OpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOLECTBEHHON
NPaKTUKH, MOHMMAHMEM MAaTEeMaTHUYeCKON HayKu Kak c(epbl 4YeIOBEUECKON [eATeNbHOCTH, J3TaloB €€ pa3BUTHUS U
3HAYMMOCTH JUIA Pa3BUTHUA LIMBWIM3ALKU; OBJIAJICHUEM SI3bIKOM MATEMATUKU U MATEMATUYECKOU KYJIBTYPOM KaK CPEICTBOM
IIO3HAHKS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIBHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pE3yJabTaThl OCBOEHUS IporpaMMbl ydeOHOro mpenmera «MaTeMaTuka» XapaKTEepU3YIOTCS
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU,
VHUBEPCANbHBIMU PESYNAMUBHBIMU OCUCTNBUAMU.



1) Vnusepcanvuvie nosnasamenvuvie oeiicmsus, odecneuusaiom gopmuposanue 0A308bIX KOZHUMUBHBIX NPOYUECCO8
obyuarowuxcs (oceoenue mMemooo8 NO3HAHUSL OKPYHCAIOWe20 MUpd, npuMeHeHue 102U4eCcKUx, UCcieo008amenbCKux onepayutl,
YyMeHuti pabomams ¢ uHpopmayueti).

ba3oBble slornueckue 1enCTBUs:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUNH MEXIY
MOHATUAMU; (POPMYITUPOBATH OINpEJETeHUs TOHATUMN; YCTAaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCUPUKAIINH,
OCHOBaHUS 711 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMAThH, (DOPMYIHPOBAThL U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, SIUHUYHBIE,
YacCTHBIE U OOIIKE; YCIOBHBIE;

BBISIBJIATH MaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEeUHs B ¢akTax, JaHHBIX, HAOIIONCHUSIX U
YTBEPKIACHUAX; IPEIIaraTh KPUTEPUU JJIS BBISIBICHUS 3aKOHOMEPHOCTEW U ITPOTUBOPECUHNI;

JIeJIaTh  BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIAYKTUBHBIX YMO3aKJIHOUEHHM,
YMO3aKJIHOUYEHHUH 10 aHAJIOTUH;

IPOBOAUTH CaMOCTOATENBHO JOKa3aTelbCTBA MATEMAaTUYECKHX YTBEPXKACHHM (MpsMble W OT TMPOTUBHOTIO),
BBICTpAaMBaTh apryMEHTAINIO, IPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/JIBI;

BBIOMpATH CMOCOO pelIeHus] yuyeOHOU 3ajauu (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB pEIICHHUS, BHIOMpATh Haunbosee
HNOAXOASIIUHN C YYETOM CAMOCTOSATENIBHO BBIEICHHBIX KPUTEPUEB).

baz3oBrle uccienoBaTenbCKue IEUCTBU:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIBCKANA HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH BOMPOCH], PUKCUPYIOITIE
MPOTUBOpEYHE, MPoOJieMy, YCTaHABIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3ULAI0, MHEHUE;

MIPOBOJIUTh CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, HUCCIEAOBAHUE IO YCTAHOBJICHHUID OCOOEHHOCTEM
MaTeMaTH4eCKOro OOBEKTa, SIBICHUS, MPOILECCA, BBISBICHHUIO 3aBUCUMOCTEN MEXAYy OOBEKTaMH, SIBJICHUSAMH,
MpoLECCaMU;



e CaMOCTOSITENILHO (OPMYTUPOBATH OO0OOIIEHUS W BBIBOJALI MO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
HCCJICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIhTaTOB, BHIBOJAOB M 000OIIECHNUI;

e TMPOTHO3UPOBATH BO3MOXXKHOE PA3BUTHE IMPOIECCA, & TAKKE BBIIBHUTaTh MPEIITOJIOKEHUS O €ro Pa3BUTHH B HOBBIX
YCIIOBUSX.

Pabota ¢ nundopmanmeii:

e BBIABIATH JepUIUTH HHGOPMAITUH, TaHHBIX, HCOOXOAMMBIX JJISI OTBETA Ha BOTIPOC U JIJIS PEIICHHMS 3a1a49H,

e BBHIOMpaTh WHPOPMANMIO W3 HCTOYHUKOB pPA3IUYHBIX THIOB, AaHAJIW3UPOBATh, CHCTEMAaTH3UPOBATH W
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3TMYHBIX BUIOB U (POPM IpeICTaBICHUS;

e CTPYKTYypUPOBaTh MHPOPMAIIHIO, TIPEICTABIIATH €€ B Pa3IUIHBIX (POpMax, WILTIOCTPUPOBATH TPadhUUECKH;

e OIICHUBATH HAJEKHOCTh HH(POPMAIIUHU TTO CAMOCTOSATEIHHO CPOPMYIIUPOBAHHBIM KPHUTEPHSIM.

2) Vhueepcanvrvie KOMMYyHUKAmMUGHble Oeclicméus, 00ecneyusam cOOpMUpOBaAHHOCHb COYUATIbHbIX HABLIKOG

00VUaAOUWUXCAL.

O6mienHue:

e BOCIPUHUMATHL U (OPMYIHPOBATH CYKJICHHS B COOTBCTCTBHH C YCJIOBHSAMH U IICJIIMH OOIICHHS; SICHO, TOYHO,
IPaMOTHO BBIpaXkaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS 10 XOJy PEIICHUS
3aJ1ayd, KOMMEHTHUPOBATh ITOTYUYECHHBIH pE3yiIbTaT;

e B XOIe OOCYXICHHUS 3aJaBaTh BONIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMBbI, MpPOOJIEMBI, peIIacMOi 3ajauw,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha TIOWCK PEIICHUS; COMOCTaBISATh CBOU CYXKACHHUS C CYXICHHSAMHU JPYTHX
YY4aCTHUKOB JUajora, OOHapy»XUBaTh pPa3jIMYMe W CXOJCTBO IO3WIIMN;, B KOPPEKTHOW (opme (opMyaIupoBaTh
pa3HOIJIACHs, CBOU BO3PAXKCHHUS;

e TMPEACTABIATH PE3YyIbTaThl PEIICHHS 3aJa4M, SKCIIEPUMEHTA, UCCIIEIOBAaHUA, MPOCKTA; CAMOCTOSTEIHLHO BBHIOMPATH
dbopMat BBICTYIICHUS C YIETOM 3aJ1a4 MPE3EHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e TIOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M MHIAUBHUAYATHHOU paOOTHI MpU PEIICHUH YYEOHBIX 3a7ad;
MPUHUMATH 11eJTb COBMECTHOM NIEATEIbHOCTH, TUTAHUPOBATH OPTaHU3AIUI0 COBMECTHOU paOOThI, pACIIPENEIISATh BUIbI
paboT, ToroBapuBaThCs, 0OCYKIaTh MPOIIECC U PE3YIbTaT paboThl; 0000IIaTh MHCHHS HECKOJIBKHX JIIOJICH;



e y4YacTBOBaTh B TPYNNOBBIX (opMax padoThl (0OCYXIEHUs, OOMEH MHEHUW, «MO3rOBbIE IUTYPMbI» U HHBIE);
BBINIOJIHATHh CBOIO 4YacTh pabOThl M KOOPJAMHHUPOBATH CBOMU JACUCTBUS C APYTMMHM WICHAMH KOMaH/bl, OLICHHUBATb
KauecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBUS.

3) Yuueepcanvnvie pecynamuenvie oeiicmeus, obecneuusaiom Qopmuposanue CMuiCl08bIX YCMAHOBOK U IHCUSHEHHBIX

HABBIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTaBIIATh IUIAH, AJTOPUTM pEIICHMs 3aJaud, BbIOMpaTh CMOCOO pelIeHHs ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHU [103HABATEIBHOM pe(IEKCUH KaK OCO3HAHUSA COBEpPIIAEMbIX JEUCTBUA M MBICIUTEIIbHBIX
IPOLIECCOB, UX PE3YJIbTATOB; BJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS MpOLecca U pe3ypTaTa pelIeHus
MaTeMaTUYeCKOM 3a1a4u;

e TMpPEABUACTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTbH MPHU PEIICHUU 337a4U, BHOCUTh KOPPEKTHUBBI B JIEITEILHOCTh
Ha OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCIOBUSAM, OOBSCHITh NPUYMHBI JOCTHIKEHUS WU HEJOCTHKCHUS
pe3yabTaTOB JEATEIBHOCTH, HAXOAUTh OMNUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOTo Kypca «Anredpa v Hauajga MaTEMAaTHYECKOTO aHAIM3a» Ha YPOBHE CPEIHETO 001Iero oopa3zoBaHus
JOJIKHO 00eCTIeunBaTh TOCTHKEHUE CIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITIACC

Yucya 1 BBIYUCTICHUA
OnepupoBaTh MOHATHIMU: PAIIMOHAILHOE U JICHCTBUTEIILHOE YHUCIIO, OOBIKHOBEHHAS M JICCATUYIHAS JTPOOb, MMPOICHTHI.
BeinosHATh apudMeTHYECKUe Onepaliuy ¢ paliMoHaIbHBIMU U JEHCTBUTEIbHBIMU YHCIIAMHU.



BreImoHATh TPUOIMKEHHBIC BBIYMCIICHUS, UCTIONB3Ys TIPaBUIa OKPYTJICHHS, JeNaTh MPUKHUIKY M OIEHKY pe3yibTaTa
BBIUHMCIICHUMN.

OnepupoBaTh MOHATHUSMU: CTEMEHb C IEJBIM ITOKa3aTelieM; CTaHAapTHas ¢GopMa 3amucH IEeWCTBUTEIHLHOTO YHCIA,
KOpPEHb HATypajJbHOW CTENECHH; HCIOJb30BaTh MOAXOIANIYI0 (OpMYy 3amuch JEHCTBUTEIBHBIX YHUCEN I PEIICHUS
MPAKTUYCCKUX 3a71a4 U MPECTABICHUS JTaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC W TaHTCHC MPOM3BOJBHOTO YIJIa; MCIOJb30BaTh 3alMCh MPOU3BOJBHOTO
yria yepe3 00paTHbIC TPUTOHOMETPUICCKUE (DYHKIINH.

YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh NOHITHAMU: TOXKICCTBO, YPAaBHECHUE, HEPABEHCTBO; 11EJI0€, PAIlMOHAILHOE, HPPAIIMOHATLHOE YpaBHEHHE,
HEPABCHCTBO; TPUTOHOMETPUIECKOE YPaBHCHHUE;

BbIToJTHATH MpeoOpa3oBaHMs TPUTOHOMETPUICCKUX BBIPAXKECHUH U pelIaTh TPUTOHOMETPUUICCKHUE YPaBHCHUS.

BBINOJIHATE TpeoOpa3oBaHUs IENBIX, PAllMOHAIBHBIX W HPPAIMOHANBHBIX BBIPAXKEHWH M peliaTh OCHOBHBIC THIIBI
IEJIBIX, PAIMOHAIBHBIX M HPPAIIMOHATBHBIX YPAaBHECHUIN U HEPABCHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA JJI PEUICHUSI MAaTEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTeil HAyKu U
pEATBHOM KU3HMU.

MopenupoBath peajbHble CUTYalluu Ha SI3bIKE alireOphl, COCTABIIATh BHIPAXKECHMSI, YPABHEHHU S, HEPABEHCTBA 110 YCIOBHUIO
3aJlayu, UCCIIeI0BATh TOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM ammapaTa ajareopsl.

DOyHKUUH U TPaPUKH

OnepupoBaTh NMOHATUSAMU: (DYHKIHS, CIOCOOBI 3alaHusl (PYHKIMH, 00JIaCTh OTMpPENENICHUST U MHOKECTBO 3HAYCHUU
dbyakmu, rpaduk GyHKIMN, B3aUMHO 00paTHBIC (PYyHKIIUH.

OnepupoBaTh MOHATUSMU: YETHOCTh M HEUETHOCTH QYHKITUHU, HYIU (YHKIIMH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA.

Hcnonp3oBaTh rpaduku GyHKIUMA 715 PEIICHUsT YpaBHEHUIA.

Ctpoutrb W umTaTh TpaduKd JUHEHWHOW GYHKIWU, KBAaJAPaTUYHOW (YHKIWU, CTENEHHON (QYHKIUU C IEIbIM
MOKa3aTeIIeM.

Hcnonp3oBaTe rpadukn QyHKIUN JUIsI MCCIAEAOBAHMS MPOIECCOB M 3aBUCHMOCTEH TPU PEIICHUH 3a/ad W3 JAPYTHX
y4eOHBIX TPEAMETOB U PEATHHOU KU3HH;, BhIpaXKaTh (HOPMyIaMu 3aBUCUMOCTH MEKy BETHUYNHAMH.



HayvaJyia MaTeMaTH4Y€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSIMU: MOCIEAOBATEILHOCTD, apu(METHUECKAST U TEOMETPpUUECKask MPOTPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YyOBbIBaloIlas reoMeTpUuYecKas MporpeccHs, cyMMa OECKOHEYHO YObIBarouen
reOMETPUUYECKOM IPOrPECCUH.

3a/1aBaTh MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOKMCTBA MOCIEIOBATENILHOCTEN U ITPOTPECCUM JJI PELICHUS PEABHBIX 3aJa4 IMPUKIIAJHOTO XapakTepa.

MHuoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPALIUA HAJL MHOKECTBAMM.

Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisl OMMCAaHUS PealbHbIX MPOLECCOB U SIBJICHUMN, NPU PEUICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATHIMU: ONPEAEIEHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

YucJa 1 BLIYUCTIEHUS

OnepupoBaTh NOHATUSIMU: HATYpaJIbHOE, IIEJI0€ YUCII0; UCMOJIb30BATh MPU3HAKHU JIEIMMOCTH LI€JIBIX YUCEN, PA3JIOKECHUE
YHUCJia Ha IPOCThIE MHOXKHUTEIN JIJIS PEIICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTETICHb C PAIIMOHATIHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: JJOTapu(M ducia, TeCATUIHBIC U HATypaIbHbIE JTOrapu(MBbI.

YpaBHeHUs 1 HEPABEHCTBA

[IpuMeHsTh CBOWMCTBA CTEIICHH JJIs MPEe0Opa30BaHus BBIPAKEHUI; OTIEPUPOBATH MOHATHUSIMU: TTOKa3aTEIbHOE YPaBHEHHE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI ITOKA3aTEJIbHBIX YPABHCHU U HEPABECHCTB.

BrImonHATh npeoOpa3oBaHus BRIPAKCHHM, COJEpIKAIUX JOTapru(Mbl; ONMEpUpOBATh MOHATHAMU: JorapudMUIecKoe
ypaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THITHI JJOTApU(PMUUICCKHX YPAaBHCHHUI 1 HEPABECHCTB.

HaxoauTe pemenust mpoCTeUIMX TPUTOHOMETPHUIECKUX HEPABEHCTB.



OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHHU M €€ pELICHWE; HCIOJIb30BaTh CHCTEMY JIMHEWHBIX
YPaBHEHUH [l PELICHUs IPAKTUYECKUX 3a1a4.

Haxonuts perienus npocTetnX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBarh peabHble CUTYallUd Ha A3BIKE anreOpbl, COCTABIIATH BBIPAKEHUSI, YPABHEHHMSI, HEPABEHCTBA U CUCTEMBbI
0 YCJIOBHIO 33/1a4H, UCCIIEIOBATh NOCTPOCHHBIE MOJIENH C HUCIOIb30BaHUEM alllapaTa ainreopsl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh NOHATUSAMU: TEpUOAUYECKast (PYHKIMS, MPOMEKYTKM MOHOTOHHOCTHM (YHKLUHH, TOYKH SKCTpEMyMa
¢yHKIMHU, HauOoJIblIIee U HAMMEHbIIIee 3HaUeHUs1 PYHKIIUU HA MPOMEXKYTKE; UCIIOJIb30BATh UX ISl UCCIEA0BaHUS (DYHKLUU,
3aJlaHHOM TpadUKOM.

OnepupoBaTh MOHATUSMU: TpapUKU [OKA3ATENbHOU, JOrapuPMUYECKOd U TPUTOHOMETPUYECKUX (PYHKIUH;
MU300paXkaTh UX Ha KOOPJIUHATHOM MJIIOCKOCTH U UCIIOJIB30BATh JJI PEIICHUS] YPaBHEHUN U HEPaBEHCTB.

N300paxkaTh Ha KOOPAMHATHON MJIOCKOCTH T'padUKU TUHEHHBIX YpaBHEHUHN U UCIIOJIB30BATh UX JJIS PEUICHUS! CUCTEMBI
JIMHEVHBIX YPaBHECHUM.

Hcnonp3oBaThk rpaduky GyHKIUN 1715 UCCIEA0BAaHUS IPOLECCOB U 3aBUCUMOCTEN U3 IPYTUX yUEOHBIX JUCIUIIINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHSAMHU: HENpPEpbIBHAs (PYHKLMSA; NPOU3BOAHAA (QYHKIHMH;, HCIOIb30BaTh I'€OMETPUYECKUN U
(u3nyecKuil cMbICI MPOU3BOIHON JUIsl pelIeHUs 3a/1a4.

Haxonuth npou3BOAHBIE 3JIEMEHTAPHBIX (PYHKUMN, BBIYMCIATH MPOU3BOAHBIE CYMMBbI, INPOMU3BEACHUS, YaCTHOTO
byHKIMA.

Hcnonp30BaTh NPOU3BOAHYIO AJI UCCIENOBaHUS (DYHKIMHM HA MOHOTOHHOCTb U AKCTPEMYMbI, IPUMEHATh PE3yIbTaThl
HCCJIEJOBAHUS K IIOCTPOCHUIO TPapuKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHHs HAWIIY4IIEr0 PELICHUS B INPUKIANHBIX, B TOM YHCIE COLUAIBHO-
JKOHOMUYECKUX, 3a7a4ax.

OmnepupoBaTh NOHATUAMMU: IEPBOOOPA3HAS U UHTETPAJT; TOHUMATh TEOMETPUUECKUNA U (PU3HMUECKUN CMBICT UHTErpaJa.

HaxoauTte nmepBooOpa3Hbie d5IeMEHTAPHBIX (YHKIINI; BRIYUCISITH HHTETpant mo ¢hopmyie Hetorona—Jleitbnmua.



Pemiate mpukiagHbie 3ajadd, B TOM YHUCJIE COLUAIBHO-3KOHOMHYECKOTO M (PU3MUECKOTO XapakTepa, CpeACTBaMHU
MaTeMaTUYEeCKOTo aHaIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHOK€eCcTBa pallHOHAJIBHBIX U
. bubnuoreka [JOK
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
https://m.edsoo.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [IOK
IoxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 18 | bubnuoreka [IOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
bu6mmoreka [IOK
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KITHSL.
puc Py Bu6morexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckme KITUW U UX
P P Py Bu6nuorexa [IOK
3 rpaduku. TpuroHoMerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoreka [IOK
4 II LI i 24 1
DOHMSBO/HAS. LIPHMCHEHHE TPOH3BOAHON https://m.edsoo.ru/f11c4afd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHCHUH 12 1 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
7 HarypaneHble u nensie yucna 6 Bubmiorexa OK
https://m.edsoo.ru/f11c4afd
g [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 ’ bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxririeckie i[:;:e}[l/lﬂ :)Igg)azzil;fenbﬂble
padoTsI padoThI pecypest

MHO3K€eCTBO, ONepaIuy Hal

1 MHOXeCTBaMH. /lnarpaMmsl 1 brbnmorexa [TOK

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PammmonansHEIE YMCHa.

) OOBIKHOBEHHBIE 1 JECITUYHEIE 1 bu6moreka [IOK
JpoOH, TPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANIECKUE APOOH
ApubdmMeTrnueckue orneparuu ¢

3 palMOHAIBHBIMU YUCIIAMU, | bu6mmoreka [{OK
npeoOpa3oBaHUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUHN
[Ipumenenue npoOeli ¥ MPOLIEHTOB

4 JUISL pEIIeHUs MPUKIIAIHBIX 33734 U3 | bubnuoreka [JOK
Pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edsoo.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue npobeii ¥ MPOIEHTOB

5 JUISl peLIEHUs TPUKIIAHBIX 33/1a4 U3 | bubnnorexa [JOK
pa3JIMYHBIX OTpAcied 3HAaHUM U https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JleficTBUTENBHBIE YHCTIA. | bubnunoreka [JOK
PanmonaneHble 1 HppallMOHAIIBHBIE https://m.edsoo.ru/2f36a36f




qucia

ApupmeTrueckue oneparum ¢

bubmuoreka [JOK

¢bynkuuu. Hynu ¢pyHkuumu.

7
JNEUCTBUTEILHBIMHU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,
bubmmoreka [{OK
8 MpaBUiia OKPYTJICHHS, IPUKUIKA U
. https://m.edsoo.ru/cb723fbd
OIIEHKA Pe3yJIbTaTa BBIUUCICHUN
9 TokecTBa U TOXKISCTBCHHBIC bubmmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEHME, KOPEHDh YPABHEHUS bubnmorera [TOK
p » KOPEHD ¥p https://m.edsoo.ru/11ac68be
bu6mmoreka [IOK
11 HepaBeHcTBO, pellieHre HEpaBEeHCTBA
https://m.edsoo.ru/50bdf26d
bu6 OK
12 Meto UHTEPBAJIOB nomorexa I
https://m.edsoo.ru/775£5d99
Pemenue nensix u qpoOHO-
. bu6mmoreka [IOK
13 palMOHAIBHBIX YPABHEHUH U
https://m.edsoo.ru/6ec7a107
HEpPABEHCTB
KonTtponbHas padoTa o Teme
"MHOX€eCTBa pallMOHAIBHBIX U
. bu6mmoreka [JOK
14 NEUCTBUTELHBIX YUCE.
https://m.edsoo.ru/1914a389
PanmonanbHbie ypaBHEHHS U
HEepaBeHCTB"
DyHKIMA, CIOCOOBI 3aJaHUs
15 W) YHK HI/II/I B3aumuo 06H aTHBIC bubmmorexa [TOK
YHKUHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux kuuu. O0IacThb
padui byn . bubnmuoreka [JOK
16 ONpe/IeTICHUs] U MHOYKECTBO 3HAYEHUI

https://m.edsoo.ru/763e75ee




[IpomMexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HEUETHBIE (DYHKIUU brbmiorexa LIOK
https://m.edsoo.ru/ff4564ad
CreneHs C LEIbIM [T0OKA3aTEIEM.
18 CrangaptHas ¢popMa 3aricu bubmmorexa [HOK
. https://m.edso0.ru/66446d3e
JEMCTBUTENLHOTO YnCiIa
Wcnonb3oBanue noaxoasmiei popmsl
19 3aIMCH ICVCTBUTEIBHBIX YUCET JUIsS bubnuoreka [JOK
peLIeHNs IPaKTUYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBICHMS] TaHHBIX
Crenennas KIUS C HATypaJTbHBIM
20 U EBIM noiZ?I,{aTI;neM. Eé };l:soﬁCTBa u bubmmorexa [OK
https://m.edsoo.ru/3f25a047
rpadguk
)1 ApudmMeTnuecknii KOpeHb bubnuoreka [IOK
HaTypajdbHOW CTENIEHU https://m.edsoo.ru/d82c¢36d4
” ApudMeTnueckuii KOpeHb bubnuoreka [JOK
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypajibHOW CTENICHU https://m.edsoo.ru/d0f0b260
24 CpoiicTBa apuPMETUUECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/c3389865
)5 CpoiicTBa apuPMETUYECKOTO KOPHS bubnunoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK
KOpPHSAMH N—OW CTENEHU https://m.edsoo.ru/54b815¢5
27 JleicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK




KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/83105a0e

)% JlelicTBus ¢ apupMETHIECKUMU bubmuoreka [IOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/2ablc7bc
79 JlelicTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
KOpPHSAIMH N—OW CTEIIEHU https://m.edsoo.ru/eacb053c
30 JleiicTBus ¢ apupMeTHUECKUMU bubnuorexa [JOK
KOpPHSIMH N—OW CTENEHU https://m.edsoo.ru/8aSada51
31 Pemrenne nppanmoHaIbHBIX bubnnorexa [JOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/69106ae7
1 Pemrenne nppanmoHaiIbHBIX bubnuoreka [IOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
1 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPaBHEHH U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOccS5e3
37 CaoiicTBa u rpaduk KOpHS N-0i bubnuoreka [JOK
CTeIleHUu https://m.edsoo.ru/5f29b9b5
KonTposnpHas paboTa o teme
18 "ApudmeTrndeckuii KOpeHb N—0i bubnunoreka [JOK
creneHu. MppanoHanbHbie https://m.edsoo.ru/f13af630
YPaBHEHUs U HEPABEHCTBA"
39 CuHyC, KOCHHYC M TAHT€HC YHCIIOBOTO bubnunoreka [JOK
aprymeHra https://m.edsoo.ru/5{605ed0
40 CuHyc, KOCHUHYC M TAHT€HC YUCIOBOTO bubnmoreka [JOK




aprymeHTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubmuoreka [IOK
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC bubnuorexa [JOK
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpudeckasi OKpyKHOCTb,
43 0111) e CJ'IGHI/I: T HFOHOMeIT)y:quKHx bubmorexa HOK
PEACTIEHIE TP P https://m.edsoo.ru/6df195a0
(YHKIIMI YHMCI0BOrO apryMeHTa
Tpuronomerpudeckasi OKpy HOCTb,
44 05 € eneHHep T I/IFOHOMeE yI)/IK'-IeCKI/IX bubmorexa HOK
pex . P P https://m.edsoo.ru/6b61¢c578
(yHKIIHMI YHUCIOBOTrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuotexa [JOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/fcdd2a2e
A7 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [JOK
(hopmyIbt https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUECKHE bubnuoreka [JOK
hopmyIbl https://m.edsoo.ru/12d1413¢
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnunorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09baSb3d
51 [IpeobpazoBanue bubnnorexa [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
50 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 [IpeoOpazoBanue bubnmoreka [JOK




TPUTOHOMETPUYECKUX BBIPAKEHUN

https://m.edsoo.ru/8fa598b5

54 Pemenune TpuroHoMeTpuuecKux bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/6baefe19
55 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pewrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
53 Pemrenne TpuroHoMeTprU4YECKUX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Peurenne TpuroHoMeTpu4YECKUX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/ebeec650
O06006menne no temaM "OCHOBHBIE
bu6mmoreka [IOK
60 TPUTOHOMETPUYECKUE (HOPMYIIBI.
" https://m.edsoo.ru/aed44acdc
Tpuronomerpruueckue ypaBHEHU
KonTposnpHas paboTa 1o teme
"®opMyJbl TPUTOHOMETPUH.
MY P P bu6mmoreka [JOK
61 Tpuronomerpuyeckue
" . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
IIpoBepoyYHas pabora
& Hroropas koHTpoJbHas padoTa / bubnnorexa [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/188bbf6e
O06o0meHre, cucTeMaTH3alus 3HaHUI
m H bu6mmoreka [JOK
63 3a Kypc anreOpsl ¥ Hayall
https://m.edsoo.ru/33e6629¢
MaremaTHdeckoro aHanusa 10 kiacca
64 Apugpmerrueckas 1 reoMeTpruyecKas bubnuoreka [IOK

nporpeccuu. Mcnonb3zoBanue

https://m.edsoo.ru/d36669{8




MPOTIPECCUU ISl PELLIEHUS PEATIbHBIX
3a/1a4 IPUKIAJHOTO Xapakrepa

BeckoneuHo yObIBaromias

65 reomeTpuueckas nporpeccusi. Cymma | bubnuorexa [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1¢bf72b1
TreOMETPUIECKON TIPOTPECCHH

bubmmoreka [{OK

66 DopMyTa CAOKHEIX MPOICHTOR ! https://m.edsoo.ru/538c437

bubmmoreka [{OK

67 PopMmyIIa CHOKHEIX MPOLEHTOB ! https://m.edsoo.ru/c2627eca
O0o001Ienue, cucreMaTH3anus 3SHaHUH

68 3a Kypc anreOpsl U Hadas 1 bubmorera [OK

https://m.edsoo.ru/49f1b827
MaTeMmaThdeckoro ananuza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1
https://m.edsoo.ru/a52939b3
2 CpoiicTBa CTENEeHN 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BbIpaskeHUH, 1 bubnuoreka [IOK
COJZIEpKAIMX pallMOHATBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpakeHUH, 1 bubnuoreka [IOK
COJZIEpKAILMX PallMOHATIBHBIE CTEIEHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BhIpAKEHUH, | bubnuoreka [IOK
COJZIEpKAIMX PallMOHAJTIBHBIE CTEIEHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U | bubnuoreka [IOK
HEPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHble ypaBHEHUS U | bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
2 IToka3arenbHbIC ypaBHEHUS U | bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3arenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [loka3zarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/536de727
1 IToxa3zaTtenbHast GpyHKIMA, €€ CBOICTBA U | bubnuoreka [IOK
rpapuk https://m.edsoo.ru/85bc8132




KonTpoabHas padoTa no reme
"CreneHb ¢ palMOHAJIbHBIM

bubmmoreka [{OK

12 nokasareJiem. IlokasareabHas hitps://m.eds0o.ru/58¢8e22
(pynkuus. Iloxka3areabHbie
YPaBHeHHs M HepaBeHcTBA"
bubmmoreka [{OK
13| Jlorapugw smena https://m.edsoo.ru/3¢3230d4
14 JlecaTuuHbIe U HaTypaIbHbIE bubnnorexa [JOK
Jorapu(pmsl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
coJieprKalux Jorapu@mol https://m.edsoo.ru/4beffO3b
17 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
[IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
18
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aas
19 JlorapudmMuueckue ypaBHEHUS U bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/3034724e
20 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHEHUS U bubnnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmuueckue ypaBHEHUS U bubnunoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK
CBO#cTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast QyHKIM, €€ bubnuoreka [IOK




CBOIiCTBa U rpaduk

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

)5 Tpuronomerpuieckue GyHKIUH, UX bubmuoreka [IOK
CBOMCTBA ¥ rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuveckne GyHKINHU, HX bubnuorexa [JOK
CBOMCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/0c837397
a1 [TIpumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6el1901f
1 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso0.ru/0f903c75
KonTpoabHasi padbora mo reme
"Jlorapupmmuueckasi QyHKIUA.
Jlorapudgmuyeckue ypaBHeHHUs U
33 Hepall:qu:TBa.Tpnrofllt))MeTpnqecKne Bubmrorexa LIOK
https://m.edsoo.ru/10130727
GyHKIUM U Ux
rpad¢uku. Tpuronomerpuueckue
HepaBeHCTBA'"
bu6mmoreka [JOK
34 Henpeprrsrbic gynim https://m.edsoo.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB [ PELIECHMUS bubnuoreka [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423




36 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS bubmmoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0Oadbcelb
bubmmoreka [{OK
37 I1
POU3BOZIHAA pyHKIIMH https://m.edsoo.ru/0731ad3d
bubmmoreka [{OK
38 [IpousBoHa
POHSBOTAs yHKLLIH https://m.edsoo.ru/723dd608
39 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnuorexa [JOK
MPOU3BOJHOM https://m.edso0.ru/6¢8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnnorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/a413eca9
bu6moreka [IOK
41 [Ipousso € DJIIEMEHTAa 7
POU3BOZIHBIC DIICMCHTAPHEIX (yHKLLHil https://m.edsoo.ru/c7550e5f
bu6mmoreka [IOK
42 [Ipousso € DJIIEMEHTAa 7
POU3BOZIHBIC DIICMCHTAPHEIX (yHkLLHid https://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4acCTHOTO (DYHKIIUHA https://m.edsoo.ru/c12a0552
m [IpousBoHAs CyMMBI, MPOU3BEICHHS, bubnuoreka [IOK
4aCTHOTO (YHKITUH https://m.edsoo0.ru/d598f201
45 [IpousBoHAsS CYyMMBI, MPOU3BEICHHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUH https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npon3BOIHOM K
. bubnuoreka [JOK
46 UCCle0BaHUI0 (YHKIMI Ha
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
47 HCCIIeIOBaHUIO PYHKIIMNA Ha Bubmmorexa LIOK
& YHI https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBbI
43 [IpumeHeHne Mponu3BOIHON K bubnuoreka [IOK

UCCIIeIOBAaHUIO (PYHKIIMNA Ha

https://m.edsoo.ru/Ob411edd




MOHOTOHHOCTB U 3KCTPEMYMBbI

IIpuMeHeHnne npon3BOIHON K

. bubnuorexa [JOK
49 WCCIIEIOBAaHUIO (PYHKIIMIA HA
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBI
HaxosxieHre HanOoJIbIIIero u
bubmmoreka [{OK
50 HAaMMEHBIIETO 3HaYCHUs (PYHKIIUU HA
https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxnenne HanOoIbIIIeTo 1
bubmmoreka [{OK
51 HauMEHBIIETO 3HaueHus (PyHKIUH Ha
https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
52 HauMEHBIIEero 3HaueHus: (PyHKIUH Ha bubamorexa LOK
YHKH https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
bu6mmoreka [IOK
53 HaWMEHBIIIETO 3HaYeHUs (PyHKIINHA HA
https://m.eds00.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
bu6mmoreka [JOK
54 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMH HA
https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxosxenue HanOobIIero u
bu6mmoreka [JOK
55 HauMEHBIIIETo 3HauUeHUs (PYHKIIMH Ha
https://m.edsoo.ru/86adcbfd
OTpE3Ke
[IpuMeHeHre MPOU3BOIHOM /IS
HAXO0XJACHUS HaWIY4IlEero peleHus B
bubmuoreka [JOK
56 MPUKIIAHBIX 33a/1a4ax, JUIsl ONPEICICHHS
https://m.edsoo.ru/13205d80
CKOPOCTH MpoIecca, 3aJaHHOTO
(bopmynoit uim rpaguxkom
57 KonTpouabHnas pabora no reme bubnuoreka [IOK




"IlpousBoanas. Ilpumenenue
NPOU3BOIHOM"

https://m.edsoo.ru/f8ed5f99

[lepBooOpa3uas. Tabmuua

bubmmoreka [{OK

58 nepBoOOpa3HBIX https://m.edsoo.ru/d777edf8

59 [lepBooOpasnas. Tabmuua bubmorexa [IOK
nepBooOpa3HBIX https://m.edsoo.ru/30c3697b

60 HHTerpain, reoMeTpUYECKHil 1 bubnnorexa [JOK
(u3nueckuil CMbICI UHTErpaja https://m.edsoo.ru/391272¢9

61 WHTerpain, reoMeTpUYECKUil 1 bubnnorexa [JOK
(buznuecKkuil CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f

2 WHTerpain, reoMeTpUIECKHi 1 bubnuoreka [IOK
(buznueckuil CMbICT UHTErpaja https://m.edsoo.ru/07eb464b

63 Brruucnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleiiOaumna https://m.eds00.ru/b9b225¢3

64 Brruucnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4

65 Brruucnenue unrerpana no gopmyie bubnuoreka [JOK
Herorona—JleiiOauna https:/m.edsoo.ru/f5eed075

66 Brruncnenue unTerpaia no Gopmyie bubnuoreka [JOK
Herorona—JleiiOHuna https://m.edsoo.ru/41da431a

67 Cucrembl IMHENHBIX YPaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/b648235a

68 Cucrembl IMHENHBIX YPaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/5ab83864

| novonmaa erevss manein biGmorexa LIOK
. https://m.edsoo.ru/a4d65ee5

YpaBHEHUM
70 Pemenue npuknanHeix 3amad ¢ bubnunoreka [JOK




IIOMOIIIBIO CUCTEMBI JIMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/aa5962el

CucreMsl u COBOKYITHOCTH LCJIbIX,
palluOHAJIbHBIX, UPpPAllMOHATIbHBIX,

bubmmoreka [{OK

71
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/48190472
YPaBHEHUH U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

7 palMOHANBHBIX, UPPALUOHAIBHBIX, bubnnorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LETBIX,

73 paloOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOTapUPMHUUECKUX https://m.edsoo.ru/7ab8d17e
YPAaBHEHU U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

74 palMOHANIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUH U HEPABEHCTB

75 Hcnons3oBanne rpadukoB GYHKIMHN 715 bubnuoreka [JOK
pellIeHHs] ypaBHEHUM U CUCTEM https://m.eds00.ru/039949bf

76 Hcnonws3oBanne rpadukoB GyHKIMHN s bubnuoreka [JOK
peuieHus: ypaBHEHUI U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEILICHUIO

bubnuoreka [JOK
77 MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
. . https://m.edsoo.ru/ca878deb
pa3IUYHBIX 00JaCTel HAYKH U peallbHOM
AKUZHU
bubnunoreka [JOK
78 KounTtpoJsbHas padora no reme i

https://m.edsoo.ru/471c735b




"HHTerpaJj u ero npuMeHeHHusl.
Cucrembl ypaBHeHui'"

79 HarypaneHble u niensle ynca B 3aa4ax bubnuorexa [JOK
U3 pEAIbHOM )KU3HU https://m.edsoo.ru/3cee1327
20 HarypaneHble u niensle yucna B 3aa4ax bubnuorexa [JOK
U3 pEAbHOM )KU3HU https://m.edsoo.ru/a35a131d
31 HarypanbsHble 1 1enbie uncia B 3aJa4ax bubmmoreka [IOK
W3 pEAbHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky eNMMOCTH LEIBIX YUCE bubmmoreka LIOK
https://m.edsoo.ru/51696a67
83 [Ipu3HaKy 1€TMMOCTH LEJIBIX YHCEN bubamorexa LOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky JeTMMOCTH LEJIBIX YHCE bubmmorexa [OK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpEeHue, 0600IICHNE, bubnuoreka [IOK
cUCTeMaTU3alus 3HaHW. Y paBHEHUS https://m.eds00.ru/0312cf8¢
26 [ToBTOpEeHue, 0600IICHNE, bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEeHUE, 0000IICHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpEeHUE, 0000IICHNE, bubnnorexa [JOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/9c44cbca
90 [ToBTOpeHnue, 06061IeHNE, bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpEenue, 060061IeHNE, bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. HepaBeHCTBa

https://m.edsoo.ru/a86014¢el




[ToBTOpEeHue, 060061ICHNE,

bubmuoreka [JOK

02 cucremaTtusauus 3Hanuil. HepaBenctsa https://m.edsoo.ru/5c¢45a60a
93 [ToBTOpEenue, 060061ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpEHue, 06001IICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
IToBTOpEHune, 0000IICHHE,
95 CI/ICTel\faTI/BaIII/IfI 3}2}11/11?1. CucreMsl bubmorexa HOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHU
[ToBTOpEeHuUEe, 0600IICHNE,
96 cucTeMaTu3anus 3HaHui. CucTeMbl bubmorexa OK
. https://m.edsoo.ru/a012476d
ypaBHEHUM
97 [ToBTOpenue, 060611eHNE, bubnuoreka [IOK
cuctemaTu3anus 3HaHuil. OyHKuu https://m.eds00.ru/d620c191
08 [ToBTOpEeHue, 0600IICHNE, bubnuoreka [IOK
cuctemaTu3anus 3HaHuil. OyHKIuu https://m.eds00.ru/7017196f
bu6mmoreka [IOK
99| Mroropas Kontpoubhas pabora https:/m.eds00.ru/513c9889
bu6mmoreka [JOK
100 Hrorosas koHTpOJIbHAs paboTa hitps://m.eds0o.r/2276973
O06o001Ienne, cucTeMaTH3anus 3SHaHUH
101 3a Kypc anreOpbl U Hadas bubnuoreka [IOK
MaTeMmaTudeckoro ananuza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0o001Ienne, cucTreMaTH3anusa 3SHaHUH
102 3a Kypc anreOpsl ¥ Hayall bubnuoreka [IOK

mareMatudeckoro agammsa 10-11
KJIaCCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI
10 KIIACC
Kon . o
IIpoBepsieMble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeiHero 001ero
NpoBepPsieMOro oBpazoBams
pe3yjabTara
1 Yucna v BEIYUCICHUS
1.1 OmnepupoBaTh MOHATHAMU: PAIMOHAIIBEHOE M ICUCTBUTEIHHOE YMCIIO, OOBIKHOBEHHAS M IECATUYHAS IPOOB, TIPOIIEHTHI
1.2 BrimonHsaTe apudMeTHueckue oneparuu ¢ paiioHaIbHBIMU U ICUCTBUTEIHHBIMH YU CIIAMHU
13 BoinonHATe npuOIMKEHHBIE BBIUMCICHUS, MCIIONb3Yys MpaBUja OKPYTJeHHs, AeNaTh NPUKUAKY U OLEHKY pe3yibTara
' BBIUYHUCIICHU I
OnepupoBaTh NOHATUSAMU: CTENIEHB C IIEJIBIM MOKa3aTeaeM, CTanaapTHas ¢popMa 3alucu JeHCTBUTEIHHOIO YUCIa, KOPEHb
1.4 HaTypaJIbHON CTENEHH; UCIOIb30BaTh NOIXOIANIYI0 (POPMY 3alUCH ACHCTBUTEIbHBIX YHCEN AJISl PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ IPEACTABICHUS JAHHBIX
s OnepupoBaTh NOHATUSMHU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YIJla; UCIOJIb30BaTh 3alIMCh IPOU3BOJIBHOIO yria
' yepe3 00paTHbIe TPUTOHOMETpHUECKUE (DYHKIIMH
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
)1 OnepupoBaTh NOHATUSIMH: TOXIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE, PAlMOHAIIBHOE, UPPALMOHAIBHOE ypaBHEHMUE,
' HEPaBEHCTBO, TPUTOHOMETPUUECKOE YpaBHEHUE




2.2 BrImostHATE IpeoOpa3oBaHusi TPUTOHOMETPUICCKUX BBIPAXKEHUI U PEIIaTh TPUTOHOMETPUICCKIE YPABHCHHUS

53 BrImostHATE TpeoOpa3oBaHus MEbIX, PAIIMOHAIBHBIX U HPPAMOHAIBHBIX BRIPAKEHUN U PEIIaTh OCHOBHBIE THITHI LIETIBIX,
' palMoOHAIBHBIX U UPPALIMOHATIFHBIX YPABHEHUI U HEPABEHCTB

4 [IpuMeHsTh YpaBHEHUS W HEPABEHCTBA JJIsl PEIICHHUS] MAaTEMaTHYCCKHUX 3a/1a4 M 3a/1a4 U3 Pa3IMIHBIX 00J1aCTe HAyKH U
' peanbHOM KU3HU

) s MopenupoBaTh peajibHble CUTYalluU Ha sI3BbIKE alire€Ophbl, COCTABISATh BBIPAKECHUSI, yPABHEHUS, HEPABEHCTBA 10 yCIOBUIO
' 3aJ1a4uM, UCCIIEeI0BAaTh OCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM amapara aureOpbl
3 OyHKIMU U TpaduKu

31 OnepupoBaTh MOHATHAMH: (YHKIUS, CHOCOOBI 3aMaHusi (PYHKIUH, OOJACTh OMNPEACIICHUs WU MHOXKECTBO 3HAYCHHM
' ¢byHKIMY, rpa@uk GYHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIUU

3.2 OnepupoBaTh MOHATHAMU: YETHOCTh M HEUETHOCTH (DYHKITUHU, HYJIU (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA

3.3 Hcnonws3oBarh rpaduku GyHKITUHN I pEIICHUsT ypaBHEHUH

34 CtpouTth u unTaTh rpaduKu JUHEHHON QYHKIINU, KBAAPATUIHON (QYHKITUH, CTENIEHHON (DYHKITUH C IIEJIBIM ITOKa3aTeIeM

35 Hcnonb3oBathe rpaduxu QyHKUMNA Ui HCCIEIOBAaHUS IPOLECCOB M 3aBHUCHUMOCTEH MpH pPEUICHUH 3aJad U3 APYrux
' y4eOHBIX MPEAMETOB U PEaTbHOM KHU3HU, BBIpAXaTh (GOpMyJIaMU 3aBUCUMOCTH MEXy BEIHUYNHAMU
4 Hauana maTtemaTuyeckoro aHaauza

4.1 OnepupoBaTh NOHATUSAMU: MOCIEI0BATEIBHOCTD, apuMeTHUECKas U TeOMETPUUYECKasi MPOrpeccuu

12 OnepupoBaTh MOHATUSMU: OSCKOHEYHO YOBIBaIOIlas I'€OMETpHUYEcKas IMporpeccus, CyMMa OCCKOHEYHO YOBIBaoIIeH
' reOMETPUYECKON IPOTPECCHH

4.3 3amaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCOOaMU

4.4 Hcnonp30Bath CBOMCTBA MOCIEAOBATENBHOCTENW U TPOTPECCUI AJIs PEIICHUS PEAIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

MHoOXecTBa U JOTHKA




5.1 OrniepupoBaTh NOHIATHSAMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOXKECTBAMHU

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM annapar Uil ONMCAaHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUMN, IPU PELICHUU

5.2
3a/1a4 U3 JIpyrux y4eOHBIX MPEIMETOB
5.3 OrniepupoBaTh NOHIATHSAMU: OTPEICTICHUE, TEOPEMA, CIIEJICTBHUE, T0KA3aTEIIbCTBO
11 KUIIACC
Kon N o
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl cCpeiHero oo1ero
NpoBepPsieMoOro
POBER o0pa3zoBaHusi
pe3yJibTara
1 Yucna v BRIYUCICHUS
1 OnepupoBaTh MOHATHSMHU: HaTypajibHOE, LEJI0€ YHWCIO; HCIOJIb30BaTh MPHU3HAKU JAETUMOCTH LENbIX 4YHCel,
pa3oKeHue Yncia Ha MPOCThle MHOKUTENHN ISl pellieHus 3a/1a4
1.2 OnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHAIBLHBIM MMOKa3aTeIeM
1.3 OnepupoBath NOHATUAMHU: JIOTapUM YKCia, JECITUUHBIE U HATYpaJbHbIE JTOTapU(PMbI
2 YpaBHEHUS U1 HEPABEHCTBA
)1 [IpumeHsTh CBOWCTBAa CTEMEHU Ui MPEOOpa3OBaHUS BBIPAKEHUN, ONEPUPOBATH TMOHATUSAMU: IOKa3aTEIbHOE
ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHHUM U HEPABCHCTB
59 BrinonHATe peoOpazoBaHusl BhIPAXKEHHUM, COAEpXKaIIUX JOorapu(Mbl; ONeprupoBaTh MOHATUSAMU: JIOTapuMUYECKOe
ypaBHEHUE U HEPABEHCTBO; pelIaTh OCHOBHBIE THIIBI JIOTApU(MUUYECKIX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuts penieHust npoCcTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB




OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEHHBIX YpaBHEHMM U €€ pelleHue; HCIO0JIb30BaTh CHUCTEMY JIMHEHHBIX

24 YPaBHEHUH JJIs PELLIEHUs IPAKTUUECKUX 3a1a4

2.5 Haxonuts pemienus mpocTeNInX CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YPABHEHUI U HEPABEHCTB

"6 MonennpoBaTh peajbHble CUTYallU Ha A3bIKE aareOpbl, COCTABISATh BhIPAXKEHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
' 10 YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJEH C UCII0JIb30BAHUEM alapara ajireopsl
3 OyHKIMU U TpaduKu

OnepupoBaTh MNOHATHAMU: TEepUOANYECKas (QYHKIUS, MPOMEKYTKM MOHOTOHHOCTH (YHKLHH, TOYKH 3KCTpeMyma
3.1 ¢byHKIMM, HauOoJblllee U HaUMEHbIIEE 3HAUEHUs (YHKIUU Ha MPOMEXKYTKE; HCIIOJIb30BaThb WX I HCCIEIOBAaHUS
(GbyHKIMH, 3a1aHHON TpadrKOM

32 OnepupoBaTh NOHATUAMU: I'padUKU MOKa3aTeIbHOM, Jorapu(MUUECKOl 1 TPUTOHOMETPUUECKUX (PYHKIUI; H300paxaTh
' MX Ha KOOPJIMHATHOM TJIOCKOCTH M UCHOJIb30BATh /ISl PEILICHHs] YpaBHEHUHM U HEPABEHCTB

33 N3006paxaTh Ha KOOPAMHATHOH IJIOCKOCTH I'paMKK JIMHEHHBIX YPaBHEHUH U UCTOJIB30BaTh MX JUISl PELLICHHSI CUCTEMBbI
' JINHENHBIX YpaBHCHUMN

34 Hcnonws3oBarh rpaduku GyHKIUH 1 UCCIAEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH U3 JPYTUX yU4eOHBIX TUCITUTIIINH
4 Havana maTtemaTuyeckoro aHaauza

il OmnepupoBaTh NOHATHAMM: HeENpepblBHAs (QYHKLUSA, MPOM3BOAHAS (YHKLMHU; HCIOJIb30BaThb T'€OMETPUUYECKHH U
' (bu3nyeckuil CMbICI IPOU3BOIHON AJIS peIIeHUs 3a1a4

12 HaxonuTth npou3BOJHBIE 3JEMEHTapHBIX (QYHKIUM, BBIUUCIATH HPOU3BOJHBIE CYMMBbI, NPOU3BEACHUS, YaCTHOIO
' byHKIMI

43 Hcnonbs30BaTh MPOM3BOAHYIO IS UCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTh Pe3yIbTaThl
' UCCIIEIOBAHUS K TIOCTPOEHUIO IpapuKoB

4.4 Hcnonp30BaTh NPOM3BOAHYIO Ui HAXOXKIECHUS HAWIYYLIEro PELIEHUS B NPHUKIAAHBIX, B TOM YHUCJIE COLMAJIBHO-




OKOHOMHMHYCCKHX, 3aJadax

4.5 OmnepupoBaTh MOHATUSAME: IEPBOOOPA3HAS U HHTErpaAJl; TOHUMATh T€OMETPHUCCKUI U (PU3NIECKUN CMBICI HHTETpaa
4.6 HaxonuTh mepBooOpa3Hbie 2IeMEHTAaPHBIX (PYHKIUH, BEIYUCIATH HHTErpall o ¢opmyne HeroTona — JleliOauma
47 Pemate mpukimagHble 3a7aud, B TOM YHCJE COIMAIBHO-3KOHOMUYECKOTO M (PHU3UYECKOTO XapakTepa, CpeACTBaMHU

MaT€MaTU4YCCKOI'O aHaJin3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BBIUMCIECHUS
Panmonansubie yncina. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOU, MPOIEHTHI, OECKOHEUHbIE MEePUOAUYECKre Npoou. ApudmeTndeckue
1.1 omepanuy C pallMOHAJIbHBIMU YUCIIaMH, Pe0Opa30BaHusl YHCIOBBIX BhlpakeHUH. [IpuMeHeHne qpolelt U MpOLEHTOB ISl peLIeHUs
MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUN U PEAIbHON KU3HU
15 JleiicTBuTenpHble yucia. PanuoHanbHble W UppaloHaibHble YHcia. ApupMeTHdyeckre ornepanuyd ¢ JeHCTBUTENbHBIMUA YHCIIAMU.
' [TpubmxEHABIC BRIYUCIICHUS], PABHUIIA OKPYTJICHUS, IPUKUIKA U OT[CHKA PE3YJIbTaTa BRIYNCICHUN
13 Cremnens ¢ 1ienpM nokazaTteneMm. CtangapTHast oopMa 3amucu JeHCTBUTEBHOTO uncia. Mcnonb3oBanue noaxoasmeid Gopmel 3anucu
' JNEHUCTBUTENBHBIX YMCEN IS PEIICHHS IPAKTUYECKUX 3a/1a4 U MTPEACTABICHUS JAHHBIX
1.4 ApubmMeTnuecKknii KOpeHb HaTypaJIbHOU cTeneHH. JleicTBUS ¢ apu(MEeTHIECKUMHU KOPHAMHU HATypaIbHON CTETICHH
1.5 CuHYC, KOCHHYC M TAHT'€HC YHCJIOBOTO ApryMeHTa. APKCHHYC, apKKOCHHYC, ApKTAaHT'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxnecTBa 1 TOXKAECTBEHHBIC MPE0OPA30BAHMS
2.2 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHbBIE TPUTOHOMETPHUECKHUE (DOPMYIIBI
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHcTBa. MeTo ] MHTEpBaJIOB
2.4 Pemenue nensix u [poOHO-palMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanioHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pelrenne TpUroHoMeTpUYECKUX YpaBHEHUI
2.7 [IpumeHeHrne ypaBHEHH U HEPaBEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX 3a7ady U 3a7ad M3 pa3NUYHbIX oOJacTell Haykd M pearbHOI




HKUZHU
3 OyHKIMH U TpapUKH
3.1 Oynknus, crocoosl 3amanus Gpyakuuu. ['paduk Gynkuun. Bzanmuao obparubie GpyHKINN
32 OO6nacte onpeneneHuss U MHOKECTBO 3HaueHHH (yHkuuu. Hymu ynkmun. TIpoMexyTKu 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIE
. byHKIIH
3.3 CrenenHas GyHKIMSI C HaTypaJIbHBIM U LIeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHS n-OW CTENIEHU
34 Tpuronomerpryeckas OKpyKHOCTb, OIIPE/IETICHUE TPUTOHOMETPUUECKUX (PYHKIIUHA YUCIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanusa
4.1 ITocnegoBaTenbHOCTH, CIOCOOBI 3aJaHUs ITOCIEA0BATEILHOCTEH. MOHOTOHHEIE OCIEN0BATEILHOCTH
Apudmernueckas U reoMmerpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reomeTrpuueckas mnporpeccus. Cymma OecKOHEYHO
4.2 yObIBaromieil reoMmerpuueckoi nporpeccun. Gopmyna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHue MPOrpeccuu JUlsl PelieHusl pealbHbIX
3aJ1a4 MPUKJIAJHOTO XapaKkTepa
5 MHo3xecTBa U JIOTHKa
51 MHO3K€ecTBO, ONepaluu HajJ MHOKeCTBaMH. Jlnarpammsl Ditiepa — Benna. [IpuMeHeHue TEOpEeTUKO-MHOKECTBEHHOTO anmnapara s
' OTMCAHHUS PeaJIbHBIX MPOIECCOB U SIBJICHUM, IPU PELLICHUU 3a7a4 U3 JPYTruX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeCTBUE, I10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uucna v BeIUMCHEHUS
1.1 Harypanbsublie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE




1.2 Crenenb ¢ pallMOHaJIBHBIM MOKa3arenaeM. CBOWCTBA CTEIIEHU

1.3 Jlorapudm uucna. /lecaTnynble U HaTypaJlbHBIE JOTapH(PMbI
2 VYpaBHEHHUS U HEPABEHCTBA

2.1 [IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIINX JIOTAPU(OMBI

2.2 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKALINX CTENIEHH C PAllOHAIBHBIM TIOKa3aTeIeM

2.3 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA

2.6 Cucrembl TMHENHBIX YpaBHEHUH. Pelenne npukiaaHbIX 3a7a4d ¢ MOMOIIbIO CHCTEMBI JINHEWHBIX YPABHEHHUM

2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

)3 [IpumeHeHne ypaBHEHHM, CHCTEM M HEPAaBEHCTB K PEILIEHHI0 MaTeMaTHYeCKHX 3a7ay U 33Ja4 U3 pa3lInyHbIX oOnacTeld HayKu U
' peaIbHOM JKU3HU
3 OyHKIMU U TpaduKu

31 Oynknus. [lepuogndeckue Gpynkmuu. [IpomexxyTkun MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIH. Hanbombiee
' Y HauMeHblllee 3HaYeHHe (PYHKIIUU Ha MPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

3.3 [TokazarenbHas u gorapudpmMudeckas GyHKIIMH, ©X CBOWCTBA U IpaduKu

3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHus] ypaBHEHUI U TMHEWHBIX CUCTEM

35 Hcnonb3oBanue rpagukoB GYHKIMHN A UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPbIe BOZHUKAIOT MPU PEIICHUU 33/1a4 U3

Apyrux y‘IC6HHX npeaMETOB U peaHBHOﬁ JKHU3HHU

Hauana MaTemMaTuueckoro aHaimsa




4.1

HenpepwiBabie (hyHKITMH. MeTO 1 MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

4.3 [TpousBoaHbIC 31eMeHTAPHBIX QYHKIINH. DOPMYITBI HAX0XKACHUS POU3BOTHON CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKITUI

14 [IpumeHeHre NPOU3BOAHON K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH M JKCTpeMyMbL. HaxoxjeHue HamOOIbIIEro u
' HaMMEHBUIETO 3HauYeHUs1 (QYHKIMU HA OTPE3Ke

A5 [IpuMeHeHre NPOM3BOMHOM I HAXOXKJEHUsS HAWIY4YLIEro PEUIeHHs B NPHUKIAJHBIX 3a7adax, I OIpPEAEICHUs CKOPOCTH
' nporecca, 3a1aHHOT0 GopMYJIoi Ui rpaduKomM

4.6 [TepBooOpaznas. Tabnuiia nepBooOpa3HBIX

4.7 Wurerpan, ero reomerpuyeckuit 1 puandeckuii cMpici. Berancnenue naterpana mo gpopmyne Hetorona — JleliGHuma




INPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOIT'PAMMBI CPEJTHET'O OBIIIET'O OGPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pPe3yJbTaTaM OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Brnagenne meromamMu JOKa3aTeNIbCTB, aTOPUTMAMU PEIICHHS 337ad; yMeHHue (GOopMyIHpOBaThH W OINEPHUPOBATH
MOHATUSAMH: OTIpEACTICHNEe, aKCHOMa, TeOpeMa, CIEICTBHE, CBOMCTBO, MPHU3HAK, JIOKA3aTENbCTBO, PAaBHOCHIIBHBIC
(hopMyITUPOBKYU; MPUMEHSTH UX; YMEHHE (GOPMYIUPOBaTh 0OpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOIUTH
OpUMEPBI W KOHTPHOPUMEPLI, HCIIOJIB30BATH MCETO/ MaTeMaTHYECKON HHAYKOHUHW, [OIPOBOAWUTL O0Ka3aTCIbHBIC
pacCyXJIeHHsI TIPU PELICHWM 3aJa4, OLCHHMBATh JIOTMYECKYIO IPABUIBHOCTh PACCYKICHUN; YMEHHE ONEPUPOBATH
IMOHATUAMU. MHOXKECTBO, IMOAMHOXECTBO, OII€CpallMh HaA MHOXCECTBAMHU, YMCHHEC MHCIIOJIb30BATH TCOPETUKO-
MHOJKECTBEHHBIN amIapar JJIsl OMUCAHUs PEANBbHBIX MPOIECCOB U SIBIICHUH W MIPU PEUICHUH 3a/1a4, B TOM YHUCIIC U3
JIPYrUX y4eOHBIX MPEIMETOB; YMEHHE ONEPHpPOBaTh MOHATHSAMU: Tpad, CBA3HBIN Tpad, mepeBo, UK, rpad Ha
TUTOCKOCTH; YMEHHUE 3aJaBaTh W OMKCHIBATh rpadbl pa3IMUHBIMU CHOCOOAMH; MCIIOIB30BaTh Tpadbl MPHU PEIICHUH

3a1a4

VYmenune OIICpHUPOBATh IOHATHUAMU. HATYPAJIBHOC YHCIIO, LCJIO0€ 4YHCIO, CTCIICHb C LEJBIM IIOKa3aTCJIEeM, KOPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C palduOHAJIBHBIM II0Ka3aTCJIE€M, CTCIICHb C HeﬁCTBHTeHBHBIM IIOKa3aTeJIEM,
norapmbM quciia, CHHYC, KOCMHYC W TAaHI'CHC IPOU3BOJIBHOI'O YHCJId, OCTATOK IO MOAYJIIO, PAallUOHAIBHOC YHUCIIO,
HUppalluOHAJIIBHOC YHCIIO, MHOXKCCTBA HATYPAJIbHBIX, LCJIbIX, pPAOUOHAJIBHBIX, HeﬁCTBHTeHBHBIX quceil; yMCHUC
HCIIOJIb30BAaTh IMPHU3HAKHU OCIUMOCTH, HauMEHBIIHNN O6H.[PII>1 JCIIUTCIIb 1 HAMMCHBIICC 06].].[66 KpaTHOC, aJI'OpUTM
EBknupga Inpu peHICHUU 3aaav; 3HAKOMCTBO C Pa3JIMYHBIMU TMO3UIMOHHBIMHU CHCTCMaMH CUYHUCIICHHSA; YMCHHC

BBINIOJTHATH BBIYHCICHUE 3HAYCHUN U npeo6pasoBaHI/Is[ BI:Ipa)KCHI/Iﬁ CO CTCIICHAMU U J'IOl"apI/I(I)MaMI/I, Hp606pa3OBaHI/IH




IpOOHO-pAllMOHATIBHBIX BBIPAKCHUN; YMEHHE ONEPHPOBATh IMOHATUSMH: TOCIEIOBATEILHOCTh, apu(pMeTHdYecKas
Iporpeccusi, TeoOMEeTpUYecKas Iporpeccusi, OECKOHEUHO YyObIBarouiass TreoMeTpudecKkass MpOTrpecCHsl; YMEHHUE
3aJaBaTh IOCIIEAOBATEIFHOCTH, B TOM YHCJIE C IOMOIIBIO DPEKYPPEHTHBIX (OPMYN; YMEHHE ONEepUpOBATh
MOHATUSMH: KOMIUIEKCHOE YUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apryMEHT KOMILIEKCHOTO 4YHcIa,
dopma 3ammMcH KOMIUIEKCHBIX 4YHceld (TeOMEeTpHuYecKas, TPUTOHOMETpUYecKas U ajredpanueckas); yMeETh
MIPOU3BOJUTE apU(PMETHUYECKUE AECUCTBUS C KOMIUIEKCHBIMM 4YHCJIaMHU; IMPUBOAUTH IPUMEPHI HCIOJIb30BAHUS
KOMIIJIEKCHBIX YHCEN; ONEpUPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3, onpeaenuTellb MaTpUILIbl, F€OMETPUUYECKUN

CMBICJI OTIPCACIINTECIIA

YMeHue  omepupoBaTh  TOHSATHSAMHU:  pallMOHAIIbHBIC, HWpPpAlMOHAJbHBIE, TOKa3aTeJIbHbIC,  CTEICHHEIE,
norapuMuYecKue, TPUTOHOMETPUYECKHE YpaBHEHHUS W HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIEPUpPOBATH
TIOHATUSMH: TOXJECTBO, TOXJIECTBEHHOE TMpeoOpa3oBaHUE, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHCHUH U
HEPaBEHCTB, PABHOCWJIBHOCTh YpPaBHEHWW, HEPABEHCTB U CHCTEM; YMEHHE pEIIaTh ypaBHECHHS, HEPaBEHCTBA M
CUCTEMBbl C MOMOIIBIO PA3JIMYHBIX MPUEMOB; pelIaTh YpPaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C TapaMeTpoM;
MPUMEHSTh YpaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI JUIsl PEIICHHUs MaTeMaTHUYeCKUX 3aJad U 3aJad U3 pa3iIHyuHBIX

obJyacTell HayKu U PeasIbHON KU3HH

YMeHue omnepupoBarh MOHATHUAMU: (DYHKIUSA, YETHOCTh (PYHKIUHU, MEPHUOJUYHOCTH (YHKIIHMH, OTPaHUYCHHOCTh
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIMHU, SKCTpeMyM (YHKIMH, HauOojblliee U HauMeHbllee 3HAUeHUs (YHKIHMHM Ha
MIPOMEXYTKE, HEmpepbIBHAs (YHKIHS, aCUMITOTHI rpaduka (yHKIHUH, 1epBas W BTOpas MPOU3BOAHAS (DYHKUIHU,
reOMETPUUECKUN U (PU3HUECKUN CMBICI TPOU3BOIHOM, TEPBOOOpa3Has, OonpeAeNEHHbIM HUHTErPall; yMEHUE HAXOUTh
aCUMNTOTHI Tpaduka PYHKINUU; YMEHUE BHIYUCISATH IPOU3BOIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO U KOMITO3UIIUU
(GyHKIMHI, HAXOIUTH YpaBHEHUE KacaTelbHON K rpaduky QyHKINN; YMEHHE HAXOIUTh MIPOU3BOIHBIC AIEMEHTAPHBIX
GyHKIMI; yMEHHE WCIOJIb30BaTh MPOU3ZBOJIHYIO sl HccienoBaHus (DyHKIUN, HAaXOOUTh HAWOOJBIINE U

HaAaNMMCHBIINEC 3HAYCHUA (I)YHKHHﬁ; CTPOUTH rpa(bI/IKI/I MHOT'OYJICHOB C UCIIOJIB30BAHUCM allllaparta MaTeMaTH4Y€CKOIo




aHaliM3a; NPUMEHATh IPOU3BOJHYIO JUIS HAXO0XKACHUSA HAWIYYIIErO0 PEUICHUs B MPUKIAAHBIX, B TOM YHUCIE
COIHMAIILHO-9KOHOMHYECKUX U (PU3NICCKHUX 3a7a4axX; HAXOJUTh TUIOMIAIU U 00BEMBI PUTYP ¢ TIOMOIIBIO HHTETrpaa;

MPHUBOANTH PUMEPHI MATEMAaTHIECKOTO MOACTHPOBAHUS C MMOMOIIBIO Jr(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBarh MOHATHAMHU: Tpapuk QyHKIuH, oOpatHas (QyHKIHS, KOMHO3ULUS (QYyHKIHNA, JTUHEHHAs
GbyHKIMS, KBapaTUIHAs (QYHKIHS, paldOHaNbHAs (QYHKIMS, CTeleHHas (GYHKIHS, TPUTOHOMETpUIecKrue (pyHKIHIH,
oOpaTHbIE TPUTOHOMETpPUYECKHE (DYHKIMHU, TMOKa3aTeabHas M Jiorapupmuueckas (QyHKIUU; yYMEHHE CTPOUTH
rpaduky M3y4eHHBIX (QYHKIMHA, BBIIOJHATH MpeoOpa3oBaHus rpadukoB (QyHKUUN, HCHOIb30BaThb Tpadukd AJs
M3Y4EHHUs MPOILIECCOB M 3aBUCUMOCTEH, MPU PEIIEHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U 3aJad U3 peanbHON
KU3HU; BbIpaxaTb (popMyllaMy 3aBHCHUMOCTH MEXIYy BEJIMYMHAMH; HUCIIOJIb30BaTh CBOMCTBA U Ipaduku (yHKIUN
JUId pelIeHMs] YpaBHEHMI, HEpPaBEHCTB U 3aJad C IapamMeTpaMu; H300paxaTb Ha KOOPAMHATHOM IIOCKOCTH

MHOYECTBA PEIICHUIN YPABHEHUI, HEPABEHCTB U X CUCTEM

YMeHue peraTh TEKCTOBBIE 33/Ja4M pa3HBIX TUTIOB (B TOM YKCJIE HA MPOIEHTHI, TOJIM U YaCTH, Ha IBIDKEHHE, paboTy,
CTOMMOCTh TOBAapOB U YCIYT, HaJOTH, 3aJauyd U3 OOJacTH yNpaBiCHHS JIMYHBIMU M CEMEUHBIMH (PUHAHCAMH);
COCTaBJISATh BBIPAKEHUS, YPaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI 0 YCIOBUIO 3aJayH, UCCIENI0BaTh MOJIyYEHHOE
pellleHre W OLIEHHWBATh MPaBIONOAOOHOCTh PE3yJIbTAaTOB; YMEHHUE MOJCIUPOBATh PEabHblEe CUTYallUd Ha S3bIKE
MaTeMaTHKHU; COCTABJIATh BHIPAKEHHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI [0 YCIOBHIO 33JlauM, UCCIEI0BATh

IIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM allliapara anre6pLI, HHTCPIIPCTUPOBATDH HOHy‘ICHHBIﬁ peE3yiabTaT

YMeHue onepupoBaTh MOHATHAMH: CpefHee apudMeTHdyeckoe, MeauaHa, HauOoJblllee U HaUMEHbIIee 3HAYCHMUS,
pa3Max, IUCHepCHs, CTaHIApPTHOE OTKJIOHEHHWE YHCIOBOro Habopa; yMeHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(popMalIKIO, TPEJICTAaBICHHYI0 B Ta0lMlax, Ha AMarpaMMax, rpadukax, OTpPaKalollyld CBOWCTBA pealbHBIX
MIPOLIECCOB U SIBJICHUIA; IPEICTABIATh HHPOPMAIUIO C TIOMOIIBIO TaOIHII U JHarpamMm; UCCIE0BATh CTATUCTUYECKUE
JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TIpadudecKuX METOJOB U AJIEKTPOHHBIX CPEJACTB; rpaduuecKku HUCCIeT0BaTh

COBMCCTHBIC Ha6J'IIOI[CHI/I$I C MOMOIIIBbIO JHUArpaMM paCCCUBAHUS U JIMHENHOM perpeccuun




YMeHue onepupoBaTh NOHATUSMH: CIIyYaiHBIN OMBIT U CIIy4aifHOE COOBITHE, BEPOATHOCTh CIY4ailHOTO COOBITHS,
YMEHHUE BBIYUCIATH BEPOSTHOCTH C HCIOJIb30BAaHHEM I'paUUYeCKUX METOJIOB; MPUMEHSATH (HOPMYIBI CIOKEHUS H
YMHOXXCHHUSI BEPOSITHOCTEH, (OpPMYIy TIOJHON BeposTHOCTH, (opmyrny bepHymmm, komMOWHATOpHBIE (AKTHI |
(opMyIbI; OLIEHUBATh BEPOSITHOCTH PEATBHBIX COOBITHI;, YMEHHE OIEPHPOBATH MOHATUSMH: CIy4ailHas BEJIMYMHA,
pacmpenesieHue BEPOSATHOCTEH, MAaTeMaTHYEeCKOe OXKUAAHUE, MUCIEPCUS M CTaHAAPTHOE OTKIOHEHUE CIy4alHOW
BEIMYUHBI, (YHKIMH pACHIpENeNIeHUusT W IUIOTHOCTH pPaBHOMEPHOTO, IIOKa3aTeNbHOTO W HOPMAaJbHOTO
pacnpenesieHui; YMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICIICHUN Ul PEIICHUS 3a1a4; 3HAKOMCTBO C
MOHATUSAMM: 3aKOH OOJIBIIUX YHCEN, METOJbl BBHIOOPOYHBIX MCCIEIOBAHUN; yMEHUE NPUBOJUTH MPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATh MOHATHIMMU:
coueTaHue, IEepPecTaHOBKA, YHCIIO COYETaHWH, YHMCIO TepecTaHOBOK, OMHOM HblOTOHA; yMeHHE TNpPUMEHSTh
KOMOMHATOpHbIE (DAaKThl M PACCYXACHUS ISl pElIeHHs 3aJay; OIEHUBATh BEPOSTHOCTU pEabHBIX COOBITHIA;

COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH ITOJTYyYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, NpsMas, IUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIyd, BEIUYHMHA YIJa,
IUIOCKUM  Yroj, [ABYTpaHHBIA yroi, TPEXTPaHHBIM YroJi, CKpelMBaloIIMecs MpsMble, MapauIeNbHOCTh H
MEePIEeHIUKYIAPHOCTDh NPSIMBIX M IJIOCKOCTEH, yrosl MEeXIy MPSMBIMHU, YroJl MEXKIY NMPSMON U IJIOCKOCTHIO, Yroj
MEXAY IJIOCKOCTSIMH, PACCTOSIHHME OT TOYKU JI0 IJIOCKOCTH, PACCTOSHUE MEXIY MNPSMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPU PELICHUH 3a]la4 M3yuyeHHbIE (DaKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKUe MOJEIU C IOMOIIbIO

TCOMCTPUICCKUX MOHATUH U BCJIMYHH, p€IIAaTb CBA3aHHBIC C HUMH IMPAKTHYCCKUC 3ala9un
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YMeHue onepupoBaTh NOHATUSIMU: IJIOIAAb PUTYPBI, 00bEM QUTypbl, MHOTOTPAaHHUK, TPABUIILHBIM MHOTOTPAHHUK,
ceueHrne MHOTOTpaHHUKa, KyO, mapaiienenumne], npu3Ma, nupamuia, Gurypa u moBepXHOCTb BpallleHUs, [IUIHH/D,
KOHYyc, map, cdepa, miomaas chepsl, MI0MaAb MOBEPXHOCTH MUPAMHU/IBL, IPU3MBI, KOHYCA, [IIUHAPA, 00BEM Kyda,

IpsAMOYT'OJIbHOTO IMapaJUICIICTIMIICAd, MMUpaMU/bl, TPHU3MbI, HUWJIHWHIApPA, KOHYCA4, IIapa, pasBépTKa IOBCPXHOCTH,




CEUYeHUs KOHyca U IMINHJPA, apauIesIbHbIE OCH WM OCHOBAHUIO, CEYEHHE I1apa, IMJIOCKOCTb, Kacarouascs chepsl,
HWIMHIpPA, KOHyCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTpaHHHMKA, H300pakaTh MHOTOTPAaHHUKH, (UTYpHI H
IIOBEPXHOCTH BpAIICHUS, UX CEYEHUs, B TOM YHUCJIE C IIOMOLIBIO JJIEKTPOHHBIX CPEJICTB; YMEHUE IPHUMEHSITh
CBOMCTBA TEOMETPHUECKUX (DUTYP, CAMOCTOSTEIBHO (OPMYIUPOBATH OTPENEICHUSI U3y4aeMbIX (HUTYp, BBIIBUTATh
THIOTE3bl O CBOMCTBaX M NPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATH WIJIM OIPOBEPraTh HX; yMEHHE
MPOBOJUTH KJIacCHUKAIMIO (GUTYp TO pa3IHuYHBIM MpPHU3HAKAM, BBHIMOJHATH HEOOXOIUMBIE OIMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMU: JBUKEHUE B MPOCTPAHCTBE, MapajljiebHbIN EPEeHOC, CUMMETPHS Ha IJIOCKOCTH
U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOJO0MS, MOJAOOHBIE (UIYpHl; YMEHUE DPACIIO3HABATh paBHBIE U
o00HbIE (QUTYPBI, B TOM UYHKCJE B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BaTh F€OMETPUUECKUE OTHOIIICHHS
P peLIeHUH 3a/1a4; HaXOAUTh F€OMETPUUECKHE BETMUMHBI (JJIMHA, YTOJ, IJIOLadb, 00bEM) IIPU pEIICHUH 3a]1a4 U3
JIPYrux y4eOHBIX MPEAMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYMCISATH T€OMETPUUYECKHE BEIUUUHBI (IJIMHA, YroJl,
IUI0IA b, 00BEM, IMJIOIIAb MOBEPXHOCTH), UCIONB3Ysl M3ydeHHbIE (OPMYIbI U METOJbI, B TOM 4YMCIE: IUIOIIAAb
MOBEPXHOCTH NHUpPaMM[bI, MPU3MBI, KOHyca, LWIMHApA, IUlomanb cdepsl; 00bEM Kyba, HPIMOYTOJbHOIO

napasuiesenumnea, MMpaMmu/ibl, IPU3MbL, HWINHIPA, KOHYCA, [1apa; YMEHWE HaX0IUTh OTHOIIEHUE 0O0bEMOB MOJOOHBIX

uryp

VYmenune ONICpHUPOBATH NOHATHAMU: IIPAMOYI'OJIbHasd CUCTEMA KOOpAMHAT, BEKTOP, KOOPAWHATBI TOUKHW, KOOPAHWHATBL

BCKTOpa, CymMMa BECKTOPOB, IIPOU3ZBCACHHEC BCKTOpa Ha YHCIO, PAa3JI0KECHUE BEKTOpa II0 6a31/1cy, CKaJIIPHOC

12 MMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHHUC, YroJl MCEKAY BCKTOpaMH; YMCHHC HUCIOJIB30BATb BeKTOpHLIﬁ u
KOOpI[I/IHaTHHﬁ MCTOA I peICHUA I'COMCTPUUCCKUX 3a1aY U 3aa4 APYTUX y‘Ie6HBIX npeaMCcTOB
YMeHue BLI6I/IpaTB HOI[XOI[HIJ.IPIIZ MCTOA JIA PCHICHUA 3a4a4d; IIOHUMAaHHUEC 3HAYNMMOCTU MATCMATUKU B N3YYCHHUU
13 IPpUPOAHBIX U 06LHCCTB€HHBIX mponeccoB u HBHGHHﬁ; YMCHHUC PACIIO3HABATH IMPOABJIICHUC 3dKOHOB MATEMATUKU B

HCKYCCTBC, YMCHHUC NPUBOJUTH HNPUMEPBI MATCMATUUCCKUX OTKpHTI/Iﬁ pOCCHfICKOfI )51 MHpOBOfI MaTeMaTH4YeCKOH




HayKH1




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COAePKAHUS
Kon
1 Yucna v BBIYMCICHUS
1.1 Harypanenbie u nensie uyncina. [Ipu3Haky qeIMMOCTH HEIbIX YUCE
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOHU, TPOLIEHTHI, OECKOHEUHBIE IEPHOINIECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JleficTBUs ¢ apu(pMETUUECKUMU KOPHSIMU HaTypaJlbHOM CTETIeHU
1.4 Crenensp ¢ nenbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM MoKa3aTenaeM. CBOMCTBA CTENIEHU
1.5 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
17 JlelficTBuTenbHbIE YHCIA. ApudMETHYECKHE OTepalud C JACUCTBUTEIBHBIMU uuciaamMu. [IpuOmmkEHHBIC BBIUYMCICHUS, TMpaBUia
' OKpPYIJICHMS], IPUKUKA U OLIEHKA PE3YJIbTaTa BBIYNCICHUI
1.8 [IpeobpazoBaHme BhIpaKEHU
1.9 KommnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-paIMOHATILHBIE YPaBHEHUS
2.2 WppaumonanbHble ypaBHEHUS
2.3 TpuroHomeTprueckrue ypaBHEHUs
2.4 [TokazarenbHbIe U JIOTapu(MUIECKHE YPaBHEHUS
2.5 [enble U ApoOHO-paIOHATbHBIE HEPABEHCTBA




2.6

HppaumnonaibHble HEPABEHCTBA

2.7 [TokazarenbHbIC U JIOTApUPMUICCKIE HEPABEHCTBA

2.8 TpuroHomeTpuyeckre HEPaBeHCTBA

2.9 CucremMbl U COBOKYTHOCTH ypaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu

2.11 Martpuia cucTembl TMHEWHBIX ypaBHEHUH. OnpeennuTesb MaTPUILIbI
3 OyHKIMU U TpaduKu

31 OyHkuus, cnocodsl 3amanusg ¢yHkuuu. ['paduk ¢yHknuu. B3aumHo oOpatHble (yHKiuu. YETHbIE W HE4€THBIE (YHKIMH.
' [lepuoanueckue GyHKIUU

39 Ob6nacTh ompeaenaeHus] U MHOXKecTBO 3HaueHUM QyHkumu. Hymu dyaxouu. I[IpoMexyTkn 3HaKomocTosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI (DyHKITMK. Hanbonpiiee n HanMeHbIlee 3Ha9eHne PyHKITUU Ha TTPOMEKYTKE

3.3 CrenenHas ¢GyHKIMSI ¢ HaTypaJIbHBIM U 1IeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS n-Oi CTENEHH

34 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

3.6 Touku pazpsiBa. AcumntoTsl rpadukoB (yHkiuil. CBoiicTBa PyHKIMH, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MOCIEA0BATENLHOCTEN

3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana maTemarnueckoro aHanmsa

4.1 [IpousBonnas ¢pynkuun. [Ipor3BoAHbIE 37I€MEHTAPHBIX PYHKIUN

12 [IpumeHenre NTPOU3BOAHONW K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTh U OKCTpeMyMbl. Haxoxxiaenwe HamOoONbLIEro Hu

HANMMCHBIICTO 3HAYCHU (I)YHKI_II/II/I Ha OTPE3KE




4.3 [TepBooOpa3nas. MuTerpan
5 MHoXecTBa U JIOTUKa
5.1 MHuoxecTBO, onepanuu Haj MHOXKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpPXHOCTH BpAILICHUS
7.5 KoopauHats! 1 BEKTOpBI
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