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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa u Hauaisa MaTeMaTHUYECKOTrO
aHanu3ay 0a3o0Boro ypoBHs aisa oOydvaronmuxcst 10 —11 xiaccoB pazpaborana Ha
ocHOBe DeniepalIbHOTO TOCYIapCTBEHHOI'O 00pa30BaTEIbHOTIO CTaHAapTa CPEIHETO
oOuiero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABABIAEMBIX K MaTeéMaTHUYECKOMYy OOpa3oBaHUIO, U TPAJHULMA POCCHIICKOTO
oOpazoBanus. Peanm3zanusi mporpaMMbl 00eCTIEUYMBAET OBIAJACHHUE KIIFOUEBBIMU
KOMIETEHIIUSIMH, COCTABIISIOIIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M MO3HABATEIbHOTO
Pa3BUTHUS JTMYHOCTU O0YYAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTUYECKOTO aHAIW3a» SBJSIETCS OJAHUM U3
HaubOosee 3HAUMMBIX B MpOrpaMMe CTaplield MIKOJIbI, MOCKOJIbKY, C OJHOMN
CTOpPOHBI, OH OOecrmeunBaeT HHCTPYMEHTAIbHYIO 0a3y UId HW3Yy4eHHs] BCEX
€CTECTBEHHO-HAY4YHbIX KYpPCOB, a C JIpYroid CTOPOHBI, (POPMHUPYET JOrHYECKOe U
abCTpaKTHOE MBIIIJICHUE YyYallluXCsl HAa YpPOBHE, HEOOXOAMMOM [UJIi OCBOCHMS
KypcoB HWH(OpPMAaTHKH, OOIECTBO3HAHMUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KoTopas (OpMyJIHPYET CBOM TIOCTHKEHUSI B MaTEMaTUYECKOM popme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajau3a 3aKiaJIbIBA€T OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHaMU (PU3UKH, XUMUHU, OWOJIOTHH, TMOHUMaHUSA
OCHOBHBIX TEHJICHIMA SKOHOMUKH M OOIIECTBEHHOW JKU3HH, IO3BOJSAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >KM3HHU. B TOXKEe Bpemsi OBIaJECHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaT€MAaTHUYECKHMMH KOHCTPYKLMSIMU
pa3BUBaeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKJICHHUSI, UCIIOJIb30BAaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMUPYET KpEaTUBHOE M KPUTHUECKOE MBIIIICHHE. B xo/1e u3yueHus
anreOppl M HauyaJl MaTeMaTHYEeCKOro aHalM3a B CTaplled IIKoJe Yydyalluecs
MOJIy4YalOT HOBBIA ONBIT PEMIEHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOIO
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH PEANbHBIX CHUTYallM WM WHTEPIpETalUuU
IIOJIyYCHHBIX  PELICHWM, 3HAKOMATCA C  [pPUMEpaMH  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN B IPUPOAEC, HAyKE M B MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSMU U UX aBTOPAMH.

Kypc obOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLHUAIOM, KOTOPBIN
peanu3yeTcsl Kak uepe3 y4eOHbI maTrepuan, CroCOOCTBYIOMIMA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK U dYepe3 crneuu(uky ydeOHOH AesaTenbHOCTH,



TpeOyrolei CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IPOJIOJKUTEIBHON
KOHIICHTpAI[MU BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYUYECHHBINA PE3yJIbTar.

B ocHoBe Meromuku oOydeHuss aireOpe M HavajlaM MaTeMaTH4YeCKOTro
aHaJIN3a JISKUT ACSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTEMaTUYECKOTO aHAIIM3a)» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JHUHUU: «YHucna W BBIYUCIECHUSY,
«DyHkuuu  u - rpadpuku», «YpaBHeHMS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHamusa», «MHoOXkecTBa W JIOTMKa». DBce OCHOBHBIE
COJIEPKATEIbHO-METOJJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSIKEHUH JBYX JIET
OoOy4eHHs B CTaplllel MIKOJIe, €CTECTBEHHO JOMOIHSS APYT APyra U MOCTENEHHO
HACHIAsCh HOBBIMH TeMaMu ©  pasfaenamMu. JlaHHBIA Kypc  sBISIETCSA
UHTErPaTUBHBIM, TOCKOJBKY OOBEIUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUINH: anredpa, TPUTOHOMETPHS, MAaTeMaTHYECKUN aHaJU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamuecs OBjIaaeBaloT BcE Ooliee
HIMPOKUM MATEMAaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (popmMupyercs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHYECKYIO MOJEIb pEeajJbHOU
CUTyallM¥, TPUMEHSATh 3HAHUSA, TOJNy4YCHHBIE B Kypce «AnreOpa W Hadana
MaTEMaTUYECKOTO aHallh3ay, JJIs PEHIeHUs] CaMOCTOSITENbHO CHOPMYITHUPOBAHHON
MaTeMaTU4YEeCKOW 3a7aut, a 3aTEM UHTEPIPETUPOBATH NOJIYUYEHHBIN PE3YJIbTAaT.

ConepxxaTtenbHO-MeTOANYECKAsA JTUHUSA «YUucna U BBIYMCIEHUS» 3aBEPILACT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IMiKoJie. B crapumeil mikosne oco00€ BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIMIMX B CeOs
UCIOJIb30BAHUE PA3NIMYHBIX (QOpPM 3aMuCH JICUCTBUTEIHHOIO YHCIIA, YMEHHUE
pallMOHAJIBHO BBIMOJIHATE JIEUCTBUS C HHUMH, JejaTh MPUKUIKY, OILICHUBATH
pesynpraT. OOyd4arommecs TMOIY4YalOT HABBIKA NPUOIMKEHHBIX BBIYMCICHHM,
BBITIOJTHEHUS JICMCTBUM C 4YHCJIAMH, 3allMCaHHBIMM B CTaHJIapTHOM (opme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKEHUI.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA MPOTSKEHUH BCETO
oOydyeHHs] B CTapuied IIKOJIe, IOCKOJbKY B KaXJOM pas3lene MporpaMMbl
PEeTyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ahad. OOyuaromuecs OBIaJeBalOT
pPa3IUYHBIMU METOJAMHU PEUICHUS] UEbIX, PAlMOHAIBHBIX, HUPPAIUOHAILHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUUYECKUX  YPaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydyeHHbIe yMEHNs UCTIOJIb3YIOTCS IIPU UCCIEA0BAHUN
(GyHKUIMNA C TOMOIIBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a/ad W 3a7ad Ha
HAaXOXXJICHUE HAMOONbIIMX M HAUMEHbIIUX 3HauyeHu GyHkuuu. JlanHas
colep)KaTeNibHasi JIMHHMS BKJIIOYaeT B ce0s Takxke (opmMupoBaHue ymeHUI
BBITIOJIHATDh pacy€Thl Mo ¢GopMmysaMm, MpeoOpa3oBaHUsl UEIbIX, PAMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUM,



COJIEpKAIllUX CTENEeHH W Jiorapudmsel. brarogaps u3yyeHUIo aiareOpandecKkoro
Marepruaja IPOUCXOAWT  JAJbHEWINEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
aOCTPAaKTHOTO MBIIIJICHUST Yy4aluxcs, (GOpPMHUPYIOTCS HABBIKA JIE€TyKTUBHBIX
paccyxJieHuil,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TPeJCTaBICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. Anre0Opa
npearaet d(PQGEeKTUBHbIE HHCTPYMEHTHI ISl PEIICHHS MPaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 334, HArJsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKHU.

CopepxxarenpbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKW» TECHO
NepervieTaeTcs ¢ APYruMHy JIMHUSIMU Kypca, HOCKOJIbKY B KAKOM-TO CMBICJIE 33/1a€T
MIOCJIEA0BATENBHOCTh W3Y4YCHUS Marepuaa. N3yuenne CTENEHHOMU,
MOKa3aTeNbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUH U1l peHICHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM AHAIU30M,
TaKk M C PEIIeHHWEM YpaBHEHUW WU HepaBeHCTB. [lpu 3TOM Oosibllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOPMYJIAMU 3aBUCUMOCTH MEXIY
pasTUYHBIMA BEJIMYMHAMH, HCCIICIOBATh TOJMyYCHHbIE (YHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofep:KaTeNbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXkaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paziuuHor dopMme: aHATUTHYECKOM, rpaduyeckor u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxartenbHas nuHusi «Hadana mareMaTM4ecKkoro aHaau3a» IO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYyr KaKk MaTeéMaTUYECKHX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
cTpouTh Tpaduku QYHKIUH, ONpenensTh WX HAUOOJBIINE W HAUMEHBITHE
3HAUEHWS, BBIYUCIATH IUIOMAAu (QUryp u o0bEMBI Te, HAXOAUTh CKOPOCTH U
yCKOpeHHusl TporieccoB. JlaHHas cojaep:kaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MATEMaTHYECKHX MOJEIEN peajJbHbIX CHUTYalHi,
HAXOXKJEHUSl HAWJIY4YlIero pElIeHHs B MPHUKIAJAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMHYECKHUX, 3aJayax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHYECKOI0 AHAIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JIOTMYECKOTO M KPEaTUBHOTO
MBIIIJICHUs, (OPMUPOBAHUIO YMEHHMM pACIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHMKE U HcKycctBe. OOyuaromuecs Y3HAIOT O
BBIIAIONINXCST pe3yjbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenbHO-METOANYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHbIE
MIPEACTABICHUS NPOHU3BIBAIOT BECh KyPC IIKOJBHOW MAaTeMaTUKHU WU MPELIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIOUMN BCE pa3/ieibl MATEMATHKU U €€
IIPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NHUCLUIUIMHBI B €IMHOE
nenoe. [IooToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHUKY ITOHUMAaTh TEOPETHUKO-
MHO>XECTBEHHBIN fA3BIK COBPEMEHHOM MAaTEMATUKM W MCIIOJIb30BATh €ro JUld
BBIPAKEHNS CBOMX MBICIIECH.

B kypce «Anrebpa ¥ Hadaja MaTeMaTHYECKOrO0 AHAIN3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI MAaTEMaTU4YEeCKOIO0  MOJECIMPOBAHUs, KOTOpbIE IPU3BAHBI
c(opMUPOBATH HABBIKM MTOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYAIIHi, UCCIIeIOBAHUS
TUX MOJeJied C MOMOUIbIO ammapara ajareopbl ¥ MaTeMaTH4YEeCKOro aHalu3a U
WHTEPIIPETALUU TOIYUYECHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETCHBI B Ka)KIbIU
U3 pa3fenoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpUaAll Kypca IUPOKO UCIIOJIB3YETCs
JUISL pEIeHUs NMPUKIaaHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKUX 3a4ad
ydaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIMIO, 0000IATh U KOHKPETH3UPOBATH
npobnemy. [lesreabHOCT MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIIATHBIX
3aJja4 OpPraHMU3yeTCs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa v Havaia
MaTeMaTH4YECKOr0 AaHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM mulaHe Ha HM3ydeHHE Kypca anreOpbl U Hadyall MaTEMaTUYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kacce u 3 daca B
Henento B 11 kmacce, Bcero 3a JaBa roga oOydenuss — 170 dyacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Panmonanpabie unciaa. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU, MPOIICHTHI,
OecKOHEUHbIE  mepuoAudeckue  Jpodu. ApudmeTrudyeckue  omnepanud  C
palMoOHANBHBIMU YHCIIAMU, TPE0OPA30BAHMS YUCIOBBIX BbIpakeHui. [Ipumenenue
JpoOeil U MPOLEHTOB ISl PEUICHUs MPUKIAIHBIX 3a/1ad U3 Pa3IudyHBIX OTpacien
3HAHUU U PEATbHOU KU3HMU.

JlelictBurenbHple yucia. PanuoHanbHblE W UPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckue omnepanud ¢ JIeWCTBUTENbHBIMU YHucaaMmu. [IpubmmxkEHHbie
BBIUMCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUKA U OLICHKA PE3YyJIbTAaTa BHIYMCICHUM.

Cremmenb ¢ menbiM  mokaszareneM. CranpmaptHas (Gopma  3ammcu
NeNUCTBUTENbHOTO uuncna. Mcemons3oBanue moaxonsmied  (GOpMbl  3alucu
JEUCTBUTENBHBIX YHCEN M1 PEIICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JleWcTBUS  C
apupMETHIECKUMH KOPHSIMU HATYpPaIbHON CTEIICHH.

CuHyC, KOCHHYC M TaHT'€HC YMCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC,
APKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKACCTBEHHbIEC MPEOOPa30BaAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHBIC
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

VYpaBHeHuEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton MHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-palIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienue nppaninoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a/1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U pealbHOU KU3HH.

DyHKIUU U TPAPUKHU

OyHkIusA, crnocoObl 3amanHus GyHkuu. [paduk  Gyskiuu. B3aumuo
oOpaTHbIe (DYHKITHH.

OO6unacth ompeneneHuss ¥ MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu QyHkiuu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CremnienHas GyHKIHS ¢ HATYypaJbHBIM U IIEJIBIM TOKa3aTeneM. E€ croiicTBa u
rpaduxk. CBolicTBa 1 rpaguK KOpHs N-Oi CTENEHHU.



TpuroHoMmerpuueckass OKPY>KHOCTb, OIIPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Havana MaTeMaTH4ecKOro aHajimn3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MIOCJIEI0BATENBHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIBHOCTH.

Apudmernueckas 1 TeoMeTpruUecKas mporpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBarOUIEH reoMeTpUYeCKOn
nporpeccun. PopMyna CIOXKHBIX NPOLEHTOB. Mcnonbs3oBanue mporpeccun s
pelLIeHHUs] pealIbHbIX 33/1a4 MPUKIIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

MHoO)ecTBO, omnepanuud HajJ MHOXXecTBaMu. Jlunarpammbl Jiliepa—BeHnHa.
[IppuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara Uil ONMCAaHMS DPEalbHBIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 JIPYTUX yYeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

Harypansnsbie u nensle yncia. [IpuzHaku 1eMMOCTH LENbIX YHUCEL.

CrteneHb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapugm ymcna. JlecasTuuHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHI, COAEPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBanue BBIpAXKEHUN, COAEPKAIIUX CTENEHH C palOHaIbHBIM
IIOKa3aTeJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypPaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHMU. PellleHne NpUKIaIHbIX 33/1a4 C IOMOIIBIO
CUCTEMBI JIUHEHHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHUCTEM UM  HEPaBEHCTB K  PEILICHHUIO
MaTEeMaTUYECKUX 3aJad M 3aJady M3 Pa3IudHbIX O0JIacTel HayKu M pealbHOM
KU3HU.

DyHKIUY U TPaPUKHU

®ynkuusa. Ilepuogmueckue  pyHkumuu. I[IpoMexyTkM  MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl 1 MUHUMYMBbl QyHKUMA. HanOonblnee 1 HauMeHblee
3Ha4YeHHe (PyHKINUU HA IPOMEKYTKE.

Tpuronomerpuueckre QPyHKIIUU, UX CBOUCTBA U TPAPUKH.

[ToxazatenbHas u norapudmuyeckas GyHKIIUU, UX CBOWCTBA U TPapUKH.



Hcnonb3zoBanue rpa@ukoB QyHKUUN ISl PEIICHUsS] YPABHEHUM U JIMHEHMHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH [UIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELIEHUW 3a]ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOW KU3HU.

Hayana MaTeMaTH4eCKOro aHAJIM3a

HenpepsiBHble GyHKIIMH. METO UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[TpousBognast  ¢ynkuuu. ['eomeTpudeckuii W (U3HUECKUNH  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  dJE€MEHTApHBIX  QYHKUIUMNA.  DOpMynbl  HAXOXKACHUS
MPOU3BOJHON CYyMMBI, POU3BEICHUS U YACTHOTO (PYyHKIUH.

[TpumeHeHre MPOM3BOJHON K MCCIIEOBAHUIO (YHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanboJpIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUs B
NPUKIAIHBIX 3ajayax, [ ONPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOTO
dbopmyoit unmu rpaduKoMm.

[TepBooOpa3znas. Tabnuia mepBooOpas3HBIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Bwraucienue
MHTErpaja 1o bopmyie Hprorona—Jleitbuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoeHne yueOHOro mpeamera «MaremaTukay JOJDKHO oOecTeunBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHET0 00111er0o 00pa3oBaHUsl CICAYIOIINX JIUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yTCS:

I'paxkpaHCKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCUHUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
mporeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBHI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIBbHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMHA 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOILIOMY U HACTOAIIEMY POCCUMCKOM MAaTE€MaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTUUYECKOM IITKOJIBI,
K MCTOJIb30BAaHUIO ATUX JIOCTIDKCHUN B JPYTrUX HayKaxX, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHuecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOUICHHUEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ay, peLIeHuH, paccyXICHUN;
BOCHPUMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM PAa3JINYHbIX BUAOB HUCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U

OTZIbIXa, peryJsipHas dusnueckas AKTUBHOCTb); (du3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATUIX CHIOPTUBHO-030OPOBUTEIBHOM
JEeSITENIbHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAy, OCO3HAHHWEM IICHHOCTH TPYAOTIOOHS; MHTEPECOM K
paznuuHbiM  chepaM  TIPOPECCHOHATBHON  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBHIOOP
Oyaymiei mnpodeccuu W peann30BBIBaTH COOCTBCHHBIE JKU3HEHHBIC ILIAHBI,
TOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEU JKM3HHW; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 3aJ1a4 MaTEMaTHICCKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYypbl, MMOHUMAaHUEM BIUSHUS
COLIMAThHO-IPKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIHMATBHOM
Cpelmbl, OCO3HaHWEM TJ00AJBLHOTO XapakTepa SKOJOTHYECKHX IpoOseM;
OpHEHTaIMell Ha TMPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM JJIsS pelieHus 3aaad B
00JaCTH OKpY’Karomleil cpejbl, IUTAHHUPOBAHUS TMOCTYNIKOB ¥ OIEHKH WX
BO3MOJKHBIX MTOCIIEJCTBHH ISl OKPY’KAIOIIEH CPEeIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIIECTBEHHOM TMPaKTUKH, MOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c@epbl YeJOBEUECKOH AeSITeThbHOCTH, ITamloB ¢
Pa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIN3AINH, OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEJICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATH TMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACSATCIBHOCTD
WHUBUTYyJIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTo MpeaMeTa
«MaremaTuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  VYuueepcanvnvie  nozmasamenvuvie  Oeiicmsus, — 0becneuugarOm
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUA  OKpyJycanowe2o  Mupa,  NpuMeHeHue  J102U4eCcKUx,
ucciedo8amenbCcKux onepayuii, ymeHul pabomams ¢ ungopmayueti).

ba3oBsie lorMUecKue NENCTBUS:

e BBIBISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMATUYECKUX
OOBEKTOB, MOHATHH, OTHOLICHUN MEXIY MNOHATHAMH; (POPMYIUPOBATH
ONpe/AENeHUs] IOHATHUN; YCTaHABIMBATh CYLIECTBEHHBI  IpU3HAK
KJaccu(uKaluuy, OCHOBAaHMS JUIsi OOOOLIEHUS M CpPAaBHEHHUS, KPUTEPUU
IPOBOIMMOT0 aHAIN3a;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  IPEOOPa3OBBIBATh  CYXKIICHUS:
YTBEPJUTEIbHBIC U OTpHULIATENIbHBIC, €IUHUYHBIEC, YacTHbIE W OOIIUE;
YCJIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTHBOpeunsi B (akTaxX, JaHHBIX, HAOIIOJICHUSIX U YTBEPKICHUSAX;
npeajnaratb ~ KpUTEpUM U1  BBISIBICHUS. ~ 3aKOHOMEPHOCTEW U
MIPOTUBOPEUHNIL;

JI€JIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSTEIHO J0KAa3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUU (MIpSIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJAUTH TMPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOIBL;

BBIOMpATh C€rnocod penieHus: ydyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOoyiee MOAXOASAIMN € YYETOM
CaMOCTOATEILHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBrie HCCICOAOBATCIILCKHUC I[GﬁCTBI/I?IZ

MCITOJI30BaTh BOTIPOCHI KaK MCCIICIOBATEIHCKAA WHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME TMPOTHBOPEUYUE, MpoOIemy,
yCTaHAaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MPOBOJIUTH CaMOCTOSITEIIBHO CIJTAaHUPOBAHHBIN SKCIIEPUMEHT,
UCCJIEJIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOTO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIy
00BEKTaMH, SBJIICHUSIMU, TIPOIECCAMU;

CaMOCTOSITeNILHO (OPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOrHO3UPOBATE BO3MOXKHOC PA3BHUTUC IIPOLCCCA, a TAKIKC BBIABUIATH
IMPCAITOJIOKCHUA O €I'0 pA3BUTUHU B HOBBIX YCIIOBUAX.

Pabota ¢ undopmarmeii:

BBISBJIATH JePUIUTHl MHPOpMAIMK, JAaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U JJISl PELICHUS 3a7a4u;

BbIOMpaTh ~ MHPOpPMALMIO U3  MCTOYHMKOB  DPA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pPa3IUYHBIX BUAOB U (POPM MPEACTABICHHUS;



e CTPYKTYpUpPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B PA3IMYHBIX QopMmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OILICHUBATH HaIEKHOCTD uHpOpMaIUu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.
2) Vuusepcanvuvie KOMMYHUKamMuUeHble Oclicmeus, o0becnedusaom
CcPOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.
OO1ueHue:

e BOCHPUHMMATh M (QOPMYJIHMpPOBaTH CYXKJIECHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIECHHUS; SICHO, TOUHO, TPaMOTHO BbIpa)xaThb CBOIO
TOYKY 3pEHHsI B YCTHBIX U IIMCBMEHHBIX TEKCTaxX, 1aBaTh IIOSICHEHUS II0
XOJly peIeHUs 3aa4l, KOMMEHTHPOBATh MIOJIyYEHHBIN PE3YJIbTAT;

e B XO0JIe 00CYXKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, peliaeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HAa TIOUCK
pEUIEHUs; COMOCTABIATh CBOM CYXKJIEHHS C CYXACHUSMH JIPYTHX
YYaCTHUKOB Juajora, oOHapyKMBaTh pa3iMuve M CXOJCTBO MO3UIIMIL; B
KOPPEKTHOU GopMe HopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;

e TIPEACTABIATH  pPE3yJbTAaThl  PEIICHHWs  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YUETOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyIHMYECTBO:

e TOHMMATh W  WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
WHIUBUTYyTBHON pabOThI IPU PEIICHUH YUEeOHBIX 3a/1a4; TPUHUMATH IIE]Th
COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pactipeAeNaTh BUABI paOOT, JOTOBAPUBATKLCS, 00CYKAATh MPOIECC
U pe3yJIbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

e yYacTBOBATh B IPYNNOBBIX (hopMax paboThl (00CYKaeHUsI, 0OMEH MHCHHIA,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOJIHATH CBOIO 4YacTh paOOThl U
KOOPJMHUPOBATh CBOM JICHCTBHS C JPYTMMH YjIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvnvie  pezynamuenvle Oelicmeus, obecneuusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCIU.
Camoopranuzanus:

COCTaBJISITh TUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCOO PEIICHHS C
Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:



e BJIAJCTh HaBBIKAMH M03HABATEIILHOU pe(bJ'IGKCI/II/I KaK OCO3HaHHA
COBCpIIACMBbIX )IGI\/'ICTBI/II\/’I N MBICIUTCIBHBIX IMPOIECCOB, UX PE3YJIbTAaTOB,
BJIaACTh crocooamMu CaMOIIPpOBEPKH, CaMOKOHTPOJIA  IIpomecca H
pe3ysibTaTa PCUICHUA MaTeMaTUUYECKOM 3aJa4u,

e TMPEABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb IIPU PEILICHUH
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICSITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENNHCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHUE pe3yjbTaTa IEIU M YCIOBUSM, OOBSCHSTH
MIPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa M Hayanma MaTeMaTHUYECKOTO aHAIIA3a)
Ha YPOBHE CPEJHEro o0IIero oOpa3oBaHUs JOMAKHO OOECIEYMBATH JOCTHUKEHUE
CJIETYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucia 1 BHIYMCTICHUS

OnepupoBaTh MOHATHUSAMH: PALMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIeCATUYHAS APOOb, MPOIEHTHI.

Bemonusate  apudmernyeckue — omepamu € pAalMOHATBHBIMH U
JNENUCTBUTEIbHBIMHU YHCIAMU.

BoimonHaTe npuOiakEHHbIE BBIYUCIIEHUS, UCIIOJB3Ys MIPaBUila OKPYTJICHMUS,
JIeNaTh MPUKUAKY U OLEHKY Pe3yJIbTaTa BHIYMCICHUM.

OnepupoBaTh MOHATUSAMU: CTENEHb C ILEJIbIM IOKAa3aTeJleM; CTaHAapTHas
dopma 3amucu JEHCTBUTENBHOTO 4MCIA, KOPEHb HATypajibHOM CTENECHH;
UCIIOJIb30BaTh MOAXOIAUIYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YUCEI JUJISl PEILICHUS
MPaKTUYECKUX 3a]1a4 U NMPECTaBICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC U TaHT'€HC MPOM3BOJIBHOIO YIJa;
MCII0JIB30BAaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIUH.

YpaBHeHUS U HEPABECHCTBA

OmnepupoBaTh MNOHATUSMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMoHalbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrimonHaTe npeoOpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAXEHUH U pemiaThb
TPUTOHOMETPUUYECKNE YPABHEHUSI.



BoinonHaTh npeoOpa3oBaHMs LENbIX, PAlMOHATBHBIX W UPpPalUOHATBHBIX
BBIDQXKEHUW W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAlNMOHAIBHBIX U
UPPaLMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUIS PELICHUS MATEMaTUYECKUX 3a1ad
W 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKH U pealbHOU KU3HHU.

MopnenupoBarh peajibHbIE CHUTyallMd Ha S3bIKE aureOpbl, COCTABIIATH
BBIPDAXXCHUS, YPABHEHHs, HEPABEHCTBA II0 YCIOBHMIO 3a/a4d, HCCIENOBATh
MOCTPOCHHBIE MOJIETU C UCIIOJIb30BAHUEM armapara aireOpsl.

DOyHKUNH U TPaPuKu

OmnepupoBaTh MOHATUAMH: (PYHKIMS, CIIOCOOBI 3a1aHusl (QyHKUUHU, 00JIacTh
ONpEJIEICHUs] U MHOXKECTBO 3HA4Y€HMM (QyHKUMH, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbI€ (PYHKIIIH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKLUUH, HYJIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 17151 pelieHus] ypaBHEHUH.

Crpoutb M ynTaTh rpaUKu JUHEHHON (PYHKIMU, KBAAPATUYHON (PYHKIUH,
CTETIEHHOM (PYHKIIMH C LEJIBIM MOKa3aTeNeM.

Hcnonp3oBaTth rpaduku (QYHKUMA JUIsi HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYrHX y4eOHBIX MPEIMETOB U peanbHOMN
’KM3HU; BBIpaXXaTh (popMysIamMu 3aBUCUMOCTH MEX]Ty BEIMUMHAMH.

Havana mareMaTH4eCKOro aHAIN3a

OmnepupoBaTh TOHATUAMU: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas u
reOMETPUYECKast IPOIPECCUH.

OmnepupoBaTh HNOHATUSAMM: OECKOHEUHO YyOBIBaIOLIAs TIe€OMETpUUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBarOIIel reOMETPUUECKOM MPOTrpeccuu.

3amaBaTh NOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MTOCIEI0BATEIBHOCTEN U MIPOIPECCUN T PEILIEHUS
peanbHBIX 334 PUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHUKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, OIIEPALIMHN HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM — anmapar il  ONHCAHUsA
peabHBIX NPOLECCOB W SIBJIEHWW, MPU PELIEHUWU 3alad U3 JIPYTrux Y4eOHBIX
IIPEAMETOB.

OnepupoBaTtb  INOHATUSAMH: OlpeNieNICHUe,  Teopema, CIIEJICTBHE,
JI0Ka3aTeJIbCTBO.

11 KJIACC

YucJia 1 BLIYUCJTICHUSA



OnepupoBaTh MOHATUSMH: HATypaJIbHOE, ILEJIOE€ YHCIO; HCIOJIb30BAThH
IIPU3HAKH JIEIIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXUTEIN
JUISl PELLIEHUS 3a/1a4.

OnepupoBath MOHATUEM: CTEIIEHD C PALMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOrapup™m 4Hcia, NECATUYHbIE U HATypajbHbIE
JgorapupMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHWM i1 NpeoOpa3oBaHUsA  BBIPAXKECHMIA;
ONEPUPOBATH TMOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHEHUWE U HEPABEHCTBO; pPeEIIaTh
OCHOBHBIC THUIIBI [I0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX  JIOrapuMbl;
OIEepUPOBATh MOHATUSAMU: JoTapu(PMHUUECKOe YypaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute peleHus npocTenmnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YPABHEHHW M €€ PELICHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUS PAKTUYECKUX 3a1a4.

Haxonuts penieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEW PalMOHAIBHBIX
YPaBHEHUHN U HEPABEHCTB.

MopnenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMbI 110 YCIOBHMIO 3aJayH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIb30BaHUEM armapara ajareOphi.

DOyHKUMHA U TPaPuKn

OmnepupoBaTh NOHATHSAMM: MEpUOJUYECKass  (PYHKIMS, TPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKHM OJKCTpeMyMa (yHKuMH, Haubojbliee U
HauMeEHblllee 3HayeHuss (QYHKUMM Ha MPOMEXYTKE; HCIOJIb30BaTh HX I
uccienoBanus pyHKINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOMU, JIOrapupMUUYECKOW U
TPUTOHOMETPUUYECKUX (YHKUUH; N300paxaTb UX Ha KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHNS YPABHEHU U HEPABEHCTB.

N300paxatb HA KOOPIAMHATHOM IJIOCKOCTH T'pa(UKU JTUHEHHBIX YpaBHEHUU
Y WCIIOJIb30BaTh UX I PEICHUs] CUCTEMBI JIMHENHBIX YPABHEHU.

Wcnonp3oBath Tpaduku (QYHKIUN JUISI  WCCIICIOBAHUS MPOIECCOB U
3aBHCUMOCTEN U3 IPYTrUX y4eOHBIX TUCIUIUINH.

Havana MaTeMaTH4ecKOro aHaju3a

OnepupoBaTh MOHATUSIMH: HENPEPbIBHAS (QYHKIMS; TPOU3BOAHAS (YHKIIMH;
UCIIOJIb30BaTh TEOMETPUUYECKUNA M (PU3HUECKHUI CMBICI MPOU3BOIHOM Il peIIECHUs
3a/1ad4.

Haxoautb npou3BOAHBIE JIEMEHTAPHBIX (PYHKIMH, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (DYHKIIHIA.



Hcnonb30BaTh MPOU3BOAHYIO AJIA HCCAEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEAOBAHUS K IOCTPOCHHUIO TPapUKOB.

Hcrnonb30BaTh MPOU3BOAHYIO JUI HAXOXKICHHS HAWIyYIIEro pELICHUs B
IPUKJIAJAHBIX, B TOM YUCIIE COLUAIbHO-3KOHOMHUYECKHX, 3a1a4ax.

OnepupoBaTh MNOHATUSMHU: T[EpBOOOpa3Hasi W  HUHTErpajl; MOHUMATH
T€OMETPUYECKUNA U (PU3NYECKUN CMBICI HHTETpaIa.

Haxonute nepBooOpa3Hble 3J€MEHTAapHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne Herorona—JIelOnuna.

PemaTe npukiiagHeie 3aJaud, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOTO U
(du3znyecKoro XapakTepa, CpEICTBAMHU MaTEMaTUYECKOro aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NpOrpamMmsbl

MHokecTBa pallMOHAJIbHBIX U
NEUCTBUTENBHBIX yncell. ParimoHanbHbIe
YpaBHEHMS U HEPABEHCTBA

Oyukuuu u rpadpuku. CTeneHs ¢ LeabM
noKa3areieM

Apudmernueckuii KOpeHb N—Oi CTETICHH.
HppanumoHanbHble ypaBHEHUS U HEPABEHCTBA

DopMysl
TpuroHomerpun. Tpuronomerpuyeckue
YPaBHEHHUS

[TocnenoBaTeIbHOCTH U IPOTPECCHH

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBO 4acos

Bcero KonTpobHbl
e padoThI

14 1

6

18 1
22 1

5

3 1
68 4

IIpakTuyeckun
e padoThl

DJICKTPOHHBIE

(uudpossbie)
o0pa3oBaTejibHbIE

pecypchbl

bubmmorexa [JOK
https://m.edsoo.ru/1568aba
3

bu6mmorexa [{OK
https://m.edsoo.ru/1568aba
3

bu6mmorexa [JOK
https://m.edso0.ru/1568aba
3

bu6nmoreka [JOK
https://m.edsoo.ru/1568aba
3

bubmnorexa [IOK
https://m.edsoo.ru/1568aba
3

bubmuorexa [[OK
https://m.edsoo.ru/1568aba
3




11 KJIACC

Ne
n/n

HanMeHnoBaHue pa3jie/ioB U TeM
NPOrpamMMbl

Crenens ¢ pallMOHAIBLHBIM [TOKA3aTEIEM.
[Toka3zarenbHas ¢pyHkuus. [lokazarenbHble
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIuS.
Jlorapudmuueckue ypaBHEeHUs U
HEPABEHCTBA

TpuronomeTrpuyeckue QyHKIUN U UX
rpaduku. TpUroHOMETpUIECKHE
HEpaBEHCTBA

IIpoussonnas. IIpumenenue npous3BoaHON

I/IHTerpaﬂ " €TI0 IPUMCHCHHA

Cucrembl ypaBHEHUH

HarypanbHble U 1ienbIe ynciia

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HAHUH

KoanuecTBO 4acos

Bcero KoHTpobHbI
¢ padoThI

12 1

12

° 1
24 1

9

12 1

6

18 2

IMpakTuyeckun
e padoThI

JIEKTPOHHBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorekxa [JOK
https://m.edsoo.ru/f11c4af
d

bubmmoreka [IOK
https://m.edsoo.ru/f11c4af
d

bubmnorexa [IOK
https://m.edsoo.ru/f11c4af
d

bu6nuorexka [JOK
https://m.edsoo.ru/f11c4af
d

bu6nunorexa [JOK
https://m.edsoo.ru/f11c4af
d

bu6nmoreka [JOK
https://m.edsoo.ru/f11c4af
d

bu6mmoreka [{OK

https://m.edsoo.ru/fl11c4af
d

bu6mmoreka [IOK
https://m.edsoo.ru/f11c4af




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

(=X



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ne
o/ Tema ypoka

MHOXeCTBO, Onepariy HaJl
MHOK€eCTBaMH. /[narpamMmmel
Ditnepa—Benna

PanmonansHbIe ncia.
OOBIKHOBEHHBIE U JECATUYHBIE
JIpoOH, IPOLIEHTHI, OECKOHEYHBIS
MePUOIUYECKHE IpoOH

ApudmeTrueckue oneparuu ¢
paloHaTbHBIMU YHCTIAMH,
peoOpa3oBaHus YHCIOBBIX
BBIPAKCHUIN

[Ipumenenue apoOei U IPOILIEHTOB
JUISL pellieHUs] IPUKIIAHBIX 33/1a4 U3
Pa3JIMYHBIX OTpacyieil 3HaHUHU 1
peanbHOU KU3HU

[Tpumenenue qpoOei U IPOIIEHTOB
JUISL peLEeHUs MPUKIIAHBIX 33/1a4 U3
Pa3IMYHBIX OTPACJIEH 3HAHUU U
pEATbHOM KU3HU

JlelicTBUTENbHBIC YHCIIA.
PannoHnanbpHbIe 1 HppalMOHAIBHBIE

KoanuyecTBo 4acoB

Bcero

KonTpoabHbl
e padoThI

IIpakTuyeckun
e padoThl

Jlara
HU3YYeHH
1

DJICKTPOHHBIE
uugposbie
o0pa3oBarte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [JOK
https://m.edsoo.ru/be888093

bubmuoreka [IOK
https://m.edsoo.ru/4d7f95fe

bu6mmoreka [IOK
https://m.edsoo.ru/44dd104
6

bu6mmoreka [JOK
https://m.edso0.ru/d99d8c74

bu6mmorexa [JOK
https://m.edsoo.ru/2f36a36f




10

11

12

13

14

15

16

qucia

Apudmernueckue onepanuu ¢
JeHCTBUTENLHBIMU YHCIIAMHU
[TpuOmmKEHHBIC BHIYNCIICHHS,
NpaBUiIa OKPYTJICHUS, IPUKUAKA U
OLICHKA PEe3yJIbTaTa BHIYNCICHUN
ToxmecTBa ¥ TOXK/IECTBEHHbIE
npeoOpa3oBaHMs

VYpaBHEHHE, KOPEHb YPaBHEHUS
HepaseHcTBO, pelieHre HepaBeHCTBA

Merton HHTCPBAJIOB

Pemenue niensix u 1poOHO-
palroHaNbHBIX YPaBHEHUN U
HEPABCHCTB

KonTponbhas padota no teme
"MHoOxecTBa parmOHAIBHBIX U
JEHCTBUTEILHBIX YHCEIT.
PanmonansHble ypaBHEHUS U
HEpaBEHCTB"

OyHKIHUA, CTIOCOOBI 3a1aHus
dbynkuun. B3anmMuao oOpaTHbIe
byHKIIUN

I'padux pynkumu. O6macTb
OTIpe/IeIICHUS] U MHOXECTBO 3HAUCHUI
bynkuun. Hymu GyHkimn.

bu6mmoreka [JOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [IOK
https://m.edsoo.ru/cb723fhd

bubmuoreka [JOK
https://m.edsoo.ru/3a23ac15

bubnuoreka [JOK
https://m.edsoo.ru/11ac68be
bubmuoreka [JOK
https://m.edsoo.ru/50bdf26d

bu6mmoreka [IOK
https://m.edsoo.ru/775f5d99

bu6mmoreka [IOK
https://m.edsoo.ru/6ec7al07

bu6mmoreka [IOK
https://m.edsoo.ru/1914a389

bu6mmorexa [JOK
https://m.edsoo.ru/226eeabf

bu6mmoreka [JOK
https://m.edsoo.ru/763e75ee




17

18

19

20

21

22

23

24

25

26

27

28

[IpomexyTKH 3HaKOIIOCTOSTHCTBA
YérHble 1 HeUETHBIC (YHKIIUU

CTeleHb ¢ IeIbIM ITOKA3aTeIIeM.
CrannaptHas hopma 3amnmucu
JIEUCTBUTEIILHOIO YHCIIa
Hcnonb3oBanue noaxosmieit Gopmol
3aIMCU JCHCTBUTEIBHBIX YUCET IS
pELIeHUS TPAKTUYECKUX 3a]1a4 U
MIPEICTABICHUS JTAHHBIX

CrenenHas GyHKLUS C HATYPAJIbHBIM

U LEeNBIM TToKa3aTeaeM. Eé CBOMCTBA U

rpadpux
ApudmeTndeckuii KOpeHb
HaTypajibHOU CTETICHU

Apudmerndeckuii KOpEeHb
HaTypaJlbHOU CTEIICHU

CaoticTBa apu(hMEeTUYECKOTO KOPHS
HATypaJIbHOU CTEIICHU

CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

CaoticTBa apu(PMETHUIECKOTO KOPHS
HaTypajabHOMN CTETICHU

JleiicTBusl ¢ apupMeTHUECKUMU
KOPHSAMU N—OW CTENEHU

JeticTBus ¢ apupMeTHUESCKUMHU
KOPHSIMU N—OM CTENEHU

JeiicTBus ¢ apudpMeTnaecKuMu

bub6mmorexa [JOK
https://m.edsoo.ru/ff4564ad

bubmuoreka [JOK
https://m.edso0.ru/66446d3e

bu6mmoreka [JOK
https://m.edsoo.ru/6eadc6fl

bubmuoreka [IOK
https://m.edsoo.ru/3f25a047

bubmuoreka [JOK
https://m.edsoo.ru/d82c36d4

bub6mmorexa [JOK
https://m.edsoo.ru/fe7fc4db

bu6mmoreka [JOK
https://m.edso0.ru/d0f0b260

bubmmorexa [JOK
https://m.edso0.ru/c3389865

bu6mmorexa [JOK
https://m.edsoo.ru/444c4b9c

bu6mmoreka [JOK
https://m.eds00.ru/54b815c5

bu6mmoreka [JOK
https://m.edsoo.ru/83105a0e

bu6mmorexa [JOK




29

30

31

32

33

34

35

36

37

38

39

40

KOPHSMU N—OW CTENEHU

HeiicTBus ¢ apudMeTnaeckuMu
KOPHSIMHU N—0i1 cTeneHn

JeticTBus ¢ apupMeTHUESCKIMHU
KOPHSIMH N—OH CTENEHU
Pemenne nppanoHaIbHBIX
YpaBHEHUH U HEPABEHCTB

Pemenne nppannoHaibHbIX
YPaBHEHHUI U HEPABEHCTB

Pemenue nppanmoHanbHbIX
YpaBHEHUH U HEPABEHCTB

Peienune upparmoHaibHbIX
YpaBHEHUH U HEPABEHCTB

Pewienne nppanoHaIbHbIX
YpaBHEHUH U HEPABEHCTB

CgoiicTBa u rpaduk KOpHs n-oif
CTCTICHH
CaoiicTBa U rpaguK KOpHs n-on
CTCTICHH

KonTtponbHas pabora o teme
"Apudmerndeckuil KOpeHb N—Oif
crenenu. MpparmonaibHbie
ypaBHEHHUS U HEpaBeHCTBA"

CuHyc, KOCHHYC U TaHT€HC
YHCIIOBOTO apryMeHTa
CuHycC, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa

https://m.edsoo.ru/2ablc7bc

bu6mmoreka [JOK
https://m.edsoo.ru/eacb053c

bu6mmoreka [IOK
https://m.edsoo.ru/8a5ada51

bubmunorexa LIOK
https://m.edsoo.ru/69106ae7

bu6mmoreka [IOK
https://m.edso0.ru/9362fea9

but6mmoreka [IOK
https://m.edso0.ru/78d9b39
1

bubmunorexa LIOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [JOK
https://m.edsoo.ru/87e5e52d

bu6mmoreka [IOK
https://m.edsoo.ru/eb0cc5e3

bu6mmoreka [IOK
https://m.edsoo.ru/5f29b9b5

bu6mmorexa [JOK
https://m.edsoo.ru/f13af630

bu6mmoreka [JOK
https://m.edsoo.ru/5f605ed0

bu6mmoreka [IOK
https://m.edsoo.ru/ec9f4d78




41

42

43

44

45

46

47

48

49

50

51

52

53

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

YUCJIOBOI'O apryMcHTa

ApKcuHyC, apKKOCUHYC U apKTaHI'€HC

YHUCJIOBOT'O apryMeHTa

TpuronomeTpuyeckast OKpy>KHOCTb,
olpeJieIeHue TPUrOHOMETPUUYECKUX

(YHKLUI YUCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpy>KHOCTb,
oTpeieJICHUE TPUTOHOMETPUUECKHIX

(GYHKIUH YUCIIOBOTO apryMeHTa
OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopMyIIBI

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIb

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopMyIBI

[TpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUIN

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKCHUH
[Ipeo6pa3oBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI
[IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN

bubmuoreka [JOK
https://m.edsoo.ru/b8f5d49a

bubmuoreka [JOK
https://m.edsoo.ru/f1ff9220

bu6mmoreka [JOK
https://m.edsoo.ru/6df195a0

bu6mmoreka [IOK
https://m.edsoo.ru/6b61c578

bu6mmoreka [JOK
https://m.edsoo.ru/6ed2b3ba

bu6mmoreka [JOK
https://m.edsoo.ru/fcdd2a2e

bu6mmoreka [IOK
https://m.edsoo.ru/b8a0ff2f

bubmuoreka [JOK
https://m.edsoo.ru/12d1413c

bubmuoreka [IOK
https://m.edsoo.ru/e248c5fc

bubmuoreka [JOK
https://m.edsoo.ru/09ba5b3d

bubmuoreka [JOK
https://m.edsoo.ru/1f4655da

bubmuoreka [JOK
https://m.edsoo.ru/76ce9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598b5




54

55

56

57

58

59

60

61

62

63

64

Pemienne TpuroHOMETPUYIECKUX
ypaBHEHUH
Pelienne TpuroHoMeTprUUECKUX
ypaBHEHUH
Pemienne TpuroHoMeTpu4eCcKux
ypaBHEHUH
Pemienne TpuroHOMETpUYECKUX
ypaBHEHUH
Pemienne TpuroHOMeTprUUECKHX

ypaBHEHUH

Pemenne TpuroHoMeTpu4eCcKux
yYpaBHEHUH

0000menue 110 temaM "OCHOBHEIE

TPUTOHOMETpHUUYECKHE (POPMYIIBI.

TpuronomeTprudeckue ypaBHEHUs "

KonTtponsHas pabora o Teme
"®opMyJbl TPUTOHOMETPHH.
TpuronomeTpuieckue
ypaBHeHus'"/Bcepoccutickas
npoBepoyHas paboTa

Nrorosas koHTposbHas paboTa /

Bcepoccuiickast mpoBepouHas paboTa

O0001Ienre, cUCTEMAaTH3aIis 3HAHUH

3a Kypc ainreOpsl U Havyal

MareMaTuueckoro anaiusa 10 kiracca

ApudmeTrnueckas U reoMeTpUUYecKas

nporpeccuu. Mcnonb3oBanue

MPOTPECCHUU JJISI PEIICHUS PEATbHBIX

bubmuoreka [JOK
https://m.edsoo.ru/6baefel9

bubmuoreka [JOK
https://m.edsoo.ru/alf8d141

bu6mmoreka [IOK
https://m.edsoo.ru/65a0f2d0

bubmuoreka [JOK
https://m.edso0.ru/0d8a770d

bubmuoreka [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [JOK
https://m.edsoo.ru/e6eec650

bubmmorexa [JOK
https://m.edsoo.ru/ae44ac4c

bubmmorexa [JOK
https://m.edsoo.ru/b46a8228

bu6mmoreka [JOK
https://m.edsoo.ru/188bbf6c

bubmuoreka [JOK
https://m.edso0.ru/33e6629¢e

bu6mmoreka [JOK
https://m.edso00.ru/d36669f8




65

66

67

68

3aJa4 MPUKIIATHOTO XapaKTepa
Beckoneuno yOsIBaromas
reomerpuueckas nporpeccus. Cymma
OECKOHEYHO yOBbIBarOIIEH
TeOMETPUYECKOM MPOrpecCun

dopmyiia CIOKHBIX IPOLICHTOB

Dopmyiia CIOKHBIX IPOLIEHTOB

O0001enne, cucreMaTn3amusa 3SHaHUH
3a Kypc anreOpbl U Hadal
MaTemaTruueckoro aHanusa 10 kmacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/1cbf72bl

bu6mmoreka [JOK
https://m.edso0.ru/538fc437

bu6mmorexa [JOK
https://m.edsoo.ru/c2627eca

bu6mmorexa [JOK
https://m.edsoo.ru/49f1b827




11 KJIACC

Ne
Tema ypoxka
n/n

1 CreneHs ¢ palMoHaIbHBIM
IIOKa3aTelneM

2 CaoiicTBa cTeneHu

3 [IpeobpazoBaHue BBIpaKCHUH,
COJIEpKalNX PALIMOHAIBHBIE CTEIIEHU

4 [Ipeo6pa3oBanue BbIpakeHUH,
CoJIeprKallliX pallMOHAIbHbIE CTEIIEHU

5 [IpeobpazoBaHue BBIpaKECHUH,
CoJIeprKalliX pallMOHAIbHbIE CTEIIEHU

5 [TokazarenapHbIe ypaBHEHUS U
HEpaBEHCTBA

7 [TokazarenbHble ypaBHEHUS U
HEpaBEHCTBA

8 [Toka3aTenbHble YpaBHEHHUS U
HEpaBEHCTBA

9 [Toka3aTenbHble YpaBHEHHUS U
HEpaBEHCTBa

10 [TokazarenbHble ypaBHEHUS U

HCpPaBCHCTBA

KoanuyecTBO 4acoB

Bcero

KoHTpoibHBI
e padoThI

IpakTuyecku
e padoThl

Jlara
U3yYeHH
|

DJIeKTPOHHBIE

nugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [JOK
https://m.edso0.ru/a52939b3

bu6mmoreka [JOK
https://m.edsoo.ru/ff601408

bubmmorexa [JOK
https://m.edsoo.ru/3d87e248

bubmmorexa [JOK
https://m.edsoo.ru/343c6b64

bubmmorexa [JOK
https://m.edso0.ru/4064d35
4

bu6mmoreka [JOK
https://m.edsoo.ru/be76320c

bu6mmoreka [JOK
https://m.edso0.ru/3d40800
9

bub6mmorexa [JOK
https://m.edsoo.ru/bd5ffOec

bu6mmoreka [JOK
https://m.edsoo.ru/cebf10c6

bu6mmoreka [JOK
https://m.edsoo.ru/536de727




11

12

13

14

15

16

17

18

19

20

21

22

23

[TokazarenpHast GyHKIHS, €€ CBOMCTBA
u rpadux

KonTponbHas pabota mo Teme
"CteneHs ¢ palliOHaIbHBIM
noka3arenieM. IlokazarenpHas
¢ynkus. [loka3aTenbHbIC YpaBHCHHS U
HepaBeHCTBA"

Jlorapudwm uucna

JlecaTnuHbIE U HaTypaJIbHbBIE
aorapudmbl

[IpeoGpaszoBanue BbIpaKeHUA,
coJiep KaliX JIorapu(mbl
[IpeoGpaszoBanue BbIpaKeHU,
coJIepXKaIiux jJorapudMbl
[Ipeobpa3zoBanue BeIpaKEHUN,
coJIepXKaIiux jJorapudmMbl
[IpeoGpaszoBanue BbIpaKeHU,
coJiepKaIX JIorapu(pmbl
Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuyeckie ypaBHEHHS U
HEepaBeHCTBA

Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckas QyHKIus, €€

bubmuoreka [JOK
https://m.edso0.ru/85bc8132

bubmunorexa LIOK
https://m.edsoo.ru/58e8e2f2

bub6mmorexa [JOK
https://m.edsoo.ru/3e3230d4

bubmmorexa [JOK
https://m.edsoo.ru/lea72162

bu6mmoreka [JOK
https://m.edsoo.ru/da48154c

bubmuoreka [JOK
https://m.edsoo.ru/4beffO3b

bub6mmorexa [JOK
https://m.edsoo.ru/fe189f2d

bu6mmoreka [JOK
https://m.edsoo.ru/fadb8aa5

bubmmorexa [JOK
https://m.edso0.ru/3034724e

bu6mmorexa [JOK
https://m.edsoo.ru/712ac2d9

bu6mmoreka [JOK
https://m.edsoo.ru/9e3f4bc9

bu6mmoreka [JOK
https://m.edsoo.ru/15bclcfb

bu6mmorexa [JOK




24

25

26

27

28

29

30

31

32

33

34

CBOIicTBa U rpauk

Jlorapudmuueckas hyHKIH, €€
CBOIicTBa U rpaduk

TpuronomeTrpuyeckue GyHKIMH, UX
CBOWCTBA U TpapuKu

Tpuronomerpudeckue GyHKINU, UX
CBOICcTBa U rpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U rpaduKu

Tpuronometrpuyeckue GyHKIMH, UX
CBOIiCcTBa U TpaduKu

[Ipumepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[Ipumepbl TPUTOHOMETPUUECKHUX
HEpPaBEHCTB

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

Konrtponbnas padora o Teme
"Jlorapudmuueckas QyHKIHUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. T puroHoMeTpudecKne
GyHKIMM B UX

rpaduku. Tpuronomerpuueckue
HEepaBeHCTBA"

HenpepsiBHble QyHKIIUU

https://m.edsoo.ru/d68bbe9d

bub6mmorexa [JOK
https://m.edso0.ru/9d10205
1

bu6mmoreka [IOK
https://m.edsoo.ru/beeff646

bubmunorexa LIOK
https://m.edsoo.ru/d2e4601b

bu6mmoreka [JOK
https://m.edsoo.ru/ba9da96d

bu6mmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubmunorexa LIOK
https://m.edsoo.ru/5272b9%al

bu6mmoreka [JOK
https://m.edso00.ru/0c837397

bu6mmoreka [IOK
https://m.edsoo.ru/e6e1901f

bu6mmoreka [IOK
https://m.edso0.ru/0f903c75

bu6mmoreka [JOK
https://m.edso00.ru/1013072
7

bu6mmoreka [JOK
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36

37

38

39

40

41

42

43

44

45

46

Metoa UHTEpPBAJIOB ISl pEUICHUS
HEPaBEHCTB

Metox HHTEPBANIOB AJISI PELLICHUS
HEpPABEHCTB

[IpousBonHas GyHKIUU

[IpouzBoanas GyHKIIH

I'eomerprueckuii u PU3NUECKHUIA CMBICT
MIPOU3BOAHOMN

I'eomerprueckuii u PU3NUECKHUIA CMBICT
MPOU3BOAHOMN

[Tpou3BoHBIEC 37TIeMEHTAPHBIX (DYHKITHI

[IpousBoHBIE AIEMEHTAPHBIX (PYHKINUN

[IpousBomHast CYyMMBI, IIPOU3BEICHHS,
4acTHOTO (YHKIIUHA

[IpousBoaHasi CyMMBI, IPOU3BEICHHS,
9acTHOTO (DYHKIHUH

[IpousBosHas CyMMBbl, IPOU3BEICHHUS,
9acTHOTO (DyHKIUN

[IpuMeHeHne Mpou3BOHOM K
MCCIIeIOBaHMIO (DYHKIIMI HA
MOHOTOHHOCTb U AKCTPEMYMBI

https://m.edsoo.ru/403bfb0d

bubmuoreka [JOK
https://m.edsoo.ru/6db0b42
3

bu6mmorexa [JOK
https://m.edsoo.ru/0adbcelb
bu6mmoreka [IOK
https://m.edsoo.ru/0731ad3d
bubmmorexa [JOK
https://m.edsoo.ru/723dd60
8

bu6mmoreka [JOK
https://m.edsoo.ru/6¢c8d36ff
bubmmorexa [JOK
https://m.edsoo.ru/a413eca9
bu6mmorexa [JOK
https://m.edsoo.ru/c7550e5f
bubmuoreka [JOK
https://m.edsoo.ru/14ab3cdb
bubmuoreka [JOK
https://m.edsoo.ru/c12a0552

bubmuoreka [IOK
https://m.edsoo.ru/d598f201

bubmuoreka [IOK
https://m.edsoo.ru/l1de34d4d

bubmuoreka [JOK
https://m.edsoo.ru/17af2df9
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48

49

50

51

52

53

54

55

56

[IpuMeHeHne Npon3BOHOM K
UccleI0BaHuI0 PyHKIMM Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne npou3BOJHOM K
nccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
WCCJICJIOBAHHIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxaenne HanOOoJIbIIEro 1
HauMEHBIIIETO 3HaUCHUsI (YHKIIUU HA
OTpe3Ke

Haxoxnenue HanOoIbIIETrO U
HAaMMEHbILIET0 3HaYCHUS (PYHKIIMH Ha
OTpe3Ke

Haxoxnenue HauOOJIbIIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpE3Ke

Haxoxxaenre HanOOJIBIIETO U
HAMMCHBIIICTO 3HAYCHUS (PYHKIIMH Ha
OTpe3Ke

Haxoxxaenre HanOoJIbIIETO U
HaWMEHBIIIETO 3HAUCHUsT (DYHKIIUU HA
OTpe3Ke

Haxoxenre HauboJIbIIETO U
HaMMEHBIIETO 3HaUCHUsI (PYHKIIUU HA
OTpE3Ke

[IpuMeHeHne MPOU3BOTHOM ISt

bu6mmorexa [JOK
https://m.edsoo.ru/a8ca5ad4

bubmunorexa LIOK
https://m.edsoo.ru/0b411edd

bubmuoreka [IOK
https://m.edsoo.ru/caf9bd2f

bu6mmoreka [IOK
https://m.edsoo.ru/fac78f05

bu6mmoreka [IOK
https://m.edsoo.ru/fb6a8acft

bu6mmorexa [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [JOK
https://m.edsoo.ru/d946991
6

bu6mmoreka [JOK
https://m.edsoo.ru/ad15000e

bu6mmoreka [JOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [IOK



57

58

59

60

61

62

63

64

65

66

67
68

HaXO0XIACHUA HAWJTYUUICTO pCIICHUS B

IMPUKIIAIHBIX 3aaa4ax, I

OTIpeIeIIeHUs] CKOPOCTH TpoIiecca,
3alaHHoTO (popMyJIoii miH rpadukom

KonTponbhas pabota no teme
"IIpousBoaHas. [Ipumenenue
MPOU3BOAHOMN"

IlepBooOpasnas. Tabnuna
NepPBOOOPA3HBIX
[TepBooOpaznas. Tabauma
NepBOOOPA3HBIX

HuTterpan, reomeTpuyeckuii u
(bU3UYECKU CMBICIT HHTETpasIa
HHrerpai, reoMeTpUYECKUN U
(u3nueckuil CMbICT UHTErpaja
HuTterpan, reomeTpuyeckuii u
(u3nyeckuil CMBICI UHTErpaa

Brruncnenue unrerpana no ¢popmyiie

Herorona—JleiiOauma

Brruncnenue uHTErpana mo popmyiie

Herorona—JleiiOauma

Boruncnenue unrerpana no ¢popmyiie

Herorona—Jleiibauna

Boruncnenue unrerpana no ¢popmyiie

Hprorona—JleitOnuira
CucTeMbl TMHEUHBIX YPABHEHHI

Cucrembl TMHEMHBIX YpaBHEHUN

https://m.edso0.ru/13205d8
0

bubmuoreka [JOK
https://m.edsoo.ru/f8ed5f99

bu6mmoreka [IOK
https://m.edsoo.ru/d777edf8

bu6mmoreka [JOK
https://m.edso0.ru/30c3697b

bu6mmorexa [JOK
https://m.edso0.ru/391272c9

bu6mmorexa [JOK
https://m.edsoo.ru/d359fb5f

bu6mmoreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmorexa [JOK
https://m.edsoo.ru/b9b225c3

bubmunorexa LIOK
https://m.edsoo.ru/b800deb4

bu6mmoreka [IOK
https://m.edsoo.ru/f5eed075

bu6mmorexa [JOK
https://m.edsoo.ru/41da431a

bu6mmorexa [JOK
https://m.edsoo.ru/b648235a

bu6mmorexa [JOK




69

70

71

72

73

74

75

76

77

Pemenne npukiagHeIx 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JINHEUHBIX
yYpaBHEHUI

Pemenue npukinaaHeix 3a7a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEUHEIX
ypaBHEHUH

Cuctembl U COBOKYITHOCTH IIEJIBIX,
paLMOHAIBHBIX, UPPALUOHAIBHBIX,
MIOKA3aTeNIbHBIX, JIOTApU(PMUICCKUX
YpaBHEHUH U HEPABEHCTB

Cucremsl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(pMUUECKUX
YPaBHEHUH U HEPABEHCTB

CucremMpl 1 COBOKYITHOCTH LENbIX,
palOHAIbHBIX, HPPALMOHAJIBHBIX,
MOKa3aTebHbIX, JIOTapu(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

CucremMpl 1 COBOKYITHOCTH LENbIX,
paloOHaIbHBIX, HPPALMOHAIIBHBIX,
MOKa3aTebHbIX, JIOTapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB
Hcnonb3oBanue rpadukoB GyHKINH
JUISl pELLICHUs] YPAaBHEHUN U CUCTEM
Wcnonb3oBanue rpadukoB GyHKIUI
JUISl pEILICHUs] YPABHEHUN U CUCTEM

IIpuMeHeHne ypaBHEHUN, CUCTEM U

https://m.edsoo.ru/5ab83864

bu6mmorexa [JOK
https://m.edsoo.ru/a4d65ee5

bu6mmoreka [JOK
https://m.edsoo.ru/aa5962el

bu6mmoreka [IOK
https://m.edso00.ru/4819047
2

bu6mmoreka [JOK
https://m.edsoo.ru/2dbd385
9

bu6mmoreka [JOK
https://m.edsoo.ru/7ab8d17e

bu6mmoreka [JOK
https://m.edsoo.ru/81cccfe9

bu6mmoreka [IOK
https://m.edso00.ru/039949bf

bu6mmoreka [IOK
https://m.edsoo.ru/a7d95f79

bu6mmoreka [JOK




78

79

80

81

82

83

84

85

86

87

88

89

HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTei HAyKu U
peaabHOM KU3HU

KonTponbhas pabota no teme
"NHTerpan u ero npuMeHEHUsl.
CucremMbl ypaBHeHUI"

HatypanbHble U ienble yucia B 3a7a4ax
U3 peallbHOM KU3HU

HaTypaJ'IBHBIe M 1OCJIbIC YHCJIa B 3aJadax
nu3 peanLHoﬁ JKHN3HHU

HatypanbHble 1 11enble yrciia B 3aa4ax
U3 peIbHOM )KU3HHU

[Ipu3HaKK AETMMOCTH LIETBIX YUCET
[Ipu3HaKK AETMMOCTH LETBIX YUCET

HpI/ISHaKI/I ACIIMMOCTH LECJIBIX YUCCII

[ToBTOpeHue, 06001IEHNE,
CUCTEMAaTH3alMs 3HAHWIA. Y PaBHCHHUS

[ToBTOpenue, 06001IEHNE,
CUCTEMaTH3alus 3HaHUW. Y paBHEHUS

[ToBTOpenue, 06061IeHNE,
CUCTEMaTU3alus 3HAHUW. Y paBHEHUS

[ToBTOpeHmE, 0600IIEHNE,
CUCTEeMAaTH3alHs 3HAHWHA. Y paBHEHHUS

[ToBTOpeHue, 06001IIEHNE,

https://m.edsoo.ru/ca878deb

bubmuoreka [JOK
https://m.edsoo.ru/471c735b

bu6mmoreka [IOK
https://m.edsoo.ru/3ceel327

bu6mmoreka [JOK
https://m.edsoo.ru/a35a131d

bu6mmorexa [JOK
https://m.edsoo.ru/ef10c4f9

bubmmorexa [JOK
https://m.edso0.ru/51696a67

bubmuoreka [JOK
https://m.edsoo.ru/fab81cOe

bu6mmoreka [IOK
https://m.edsoo.ru/ef2c6e43

bu6mmoreka [IOK
https://m.edso0.ru/0312cf8c

bu6mmoreka [JOK
https://m.edsoo.ru/247d2fe7

bu6mmoreka [JOK
https://m.edsoo.ru/e8b87729

bu6mmoreka [IOK
https://m.edsoo.ru/1bf2fb98

bu6mmoreka [{OK




90

91

92

93

94

95

96

97

98

99

100

101

CHUCTEMaTH3alus 3HAHUW. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
CUCTeMAaTH3alMsI 3HAHUA. Y paBHEHUS
[ToBTOpeHmEe, 0600MIIEHNE,
cucTeMmarusanus 3HaHuii. HepaBeHcTBa
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui. HepaBeHcTBa
[ToBTOpenue, 060061IeHNE,
cucteMmarusanus 3HaHui. HepaBeHcTBa
[ToBTOpeHue, 06001IIEeHNE,
cucTeMaru3anus 3HaHui. HepaBeHcTBa
[ToBTOpeHue, 06001IIEHNE,
cucTeMaTu3anus 3Hanuii. CucTeMbl
ypaBHEHUH

[ToBTOpenue, 060061IIEHNE,
cucTeMaTu3anus 3HaHui. CUCTeMEbl
ypaBHEHUU

[ToBTOpenue, 060061IeHNE,
cucremaTusauus 3HaHui. OyHKIUKU
[ToBTOpeHue, 0600IIEHNE,
cucTeMarusanus 3HaHui. OyHKIMH

Hroroas koHTpoabHas paboTa

Wrorosas koHTpoNbHas paboTa

O0001I€enre, cucTeMaTH3alusa 3HaHUH
3a Kypc anreOpsl U Havda
MaTemarunuyeckoro aHammsa 10-11

https://m.edsoo.ru/9c44c6ca

bu6mmoreka [JOK
https://m.edsoo.ru/337aad59

bu6mmoreka [IOK
https://m.edsoo.ru/a86014el

bubmunorexa LIOK
https://m.edsoo.ru/5c45a60a

bu6mmoreka [IOK
https://m.edsoo.ru/19304aba

bu6mmoreka [IOK
https://m.edsoo.ru/c3d4b282

bu6mmoreka [IOK
https://m.edsoo.ru/a20b8a4c

bu6mmorexa [JOK
https://m.edsoo.ru/a012476d

bu6mmoreka [IOK
https://m.edsoo.ru/d620c191
bu6mmoreka [IOK
https://m.edsoo.ru/7017196f

bubmunorexa LIOK
https://m.edso0.ru/513c9889

bu6mmoreka [JOK
https://m.edso0.ru/2276973

bu6mmoreka [JOK
https://m.edsoo.ru/3330f7ef




KJ1aCCOB

O0001enue, cucTeMaTH3aIusa 3HaHUH

3a Kypc anreOpbl U Haval bu6nuorexa LIOK

102 1
MaTemaTuyeckoro aHanuza 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 0 0






MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBbBI

10 KJTACC

Kon
npoBepsieMor
0 pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 0o1ero 06pa3oBaHus

Yucia ¥ BEIYUCIIEHUSA

OHepI/IpOBaTB MOHATHUAMU: PAllMOHAIIBHOC H JIEHCTBUTEIILHOE quciio,

OOBIKHOBEHHAsI U J€CSITUUHAs APOOb, TPOLEHTHI

BremonHATe  apudmMerHueckue omepanMd ¢ palMoOHAIBHBIMH U

,Z[eflCTBHTeHBHBIMH qyHucjiaMu

BreimoaHsTh HpI/I6JII/I)KéHHBIe BBIYHCJICHHA, HCIIOJIb3YA IpaBujia

OKpYTJICHUA, JACJIaTh IPUKUAKY U OLICHKY PE3yJibTaTa BEIUMCIICHUH

OniepupoBaTh MOHATUSIMHU: CTENEHB C IIEJIBIM MTOKa3aTesieM, CTaHJapTHAs
(opma 3amnucu JeWCTBUTENBHOIO YUCIA, KOPEHb HATYpPaJIbHOM CTENEHH;
UCTIONB30BaTh MOAXOASAIIYI0 (GOPMY 3alUCH JEHCTBUTEIBHBIX YUCE IS

peICHUA ITPAKTHYCCKUX 3a/la4 U ITPCACTABJICHHUA JaHHBIX

OnepupoBarh MOHATHUAMH: CHHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOIO
yIila; HCIOJB30BaTh 3alKCh IMPOMU3BOJBHOIO yIyia uepe3 oOpaTHbIE
TPUTOHOMETpUUYECKUE (QYHKIIUU

YpaBHEHHUsI 1 HEpABEHCTBA

OnepupoBaTh NMOHATUSIMU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, 1IENIOE,
panoHaIbHOE, HppaLMOHATIbHOE YpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE

BoinonHATe  mpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U
pemarb TPUrOHOMETPUYECKHUE YPABHEHUS

BoinonHsATe mpeoOpa3oBaHus LEIbIX, pAlMOHATBHBIX U UPPALIMOHATIBHBIX
BBIpQXEHUM W pemarb OCHOBHBIE THUIIBI LENbIX, PALMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

[IpumMeHATh ypaBHEHHsI U HEPABEHCTBA I PELUCHUS MAaTEeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U PeaIbHOM KU3HH



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KJIACC

MonenupoBaTh peanbHBIC CUTYallUd Ha SI3BIKE anreOphl, COCTaBISATh
BBIpQXEHUSI, yPAaBHEHUS, HEPABEHCTBA [0 YCIOBUIO 33/1a4H, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIHU C UCIOJIB30BAaHUEM anmapara ajareopbl

OyHKIIMU U Tpaduku

OnepupoBarh MOHATHSIMH: (DYHKIHSA, CHOCOOBI 3ajaHus (YHKIUH,
o0jacTb oOmpeleNeHuss U MHOXECTBO 3HadeHHM QyHKuuH, rpaduk
(GyHKIIUYM, B3aUMHO 00paTHBIE ()YHKITUU

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIHMH, HYIU
(yHKIHMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA

Hcnonb3oBath rpaduku QyHKIMN 111 pEIICHUsS] YPAaBHEHHMA

Crpouth W uWTaTh TpapuKu JUHEHHON QYHKINUH, KBAAPATUIHOMN
(GyHKIUY, cTeNeHHOW (QYHKIIMU C IIETBIM MTOKa3aTeaeM

Hcnonp3oBath rpaduku (QYHKIMA I HCCIEAOBAHUS MPOILIECCOB U
3aBUCHMOCTEH TIpHU PEIICHUU 3a/ad U3 JIPYIHX Y4eOHBIX MPEIMETOB U
peabHOM  JKW3HH, BBIpaXaTh (HOPMYITaMH 3aBHCHMOCTH  MEXKIY
BEITMYMHAMU

Hauana maTemaTtnueckoro anajinsa

OnepupoBath MOHSATUSMHU: TOCIIEIOBATEILHOCTD, apUpMETHIECKasT |
reoMeTpHuuecKas Mporpeccun

OnepupoBaTh NOHATHUAMHU: OECKOHEYHO YOBIBaOIlas TIeOMeTpUYecKas
nporpeccusi, CcymMma OCCKOHEYHO yOBIBAIOMICH T'eOMETpHUYECKOM
IpOrpeccuu

3amaBaTh MOCIEA0BATEIPHOCTH PA3TUIHBIMH CTIOCOOAMH

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH W TMPOrPECCUU  IJIsS
pelleHus peaabHbIX 3a7au MPUKIATHOTO XapaKTepa

MHoOkecTBa U JJOTHKA

OnepupoBaTh NOHATHSIMU: MHOKECTBO, ONIEPAIMU HaJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapar [Uisl  OMUCaHUs
pea’bHBIX MPOLIECCOB U SIBIICHUM, MPH PEUICHUWH 3a]ady U3 APYrux
y4eOHBIX MPEIMETOB

OHCpI/IpOBaTB INOHATUAMMU: OIIPCACIICHUC, TeOpeMa, CJIICACTBHUC,

J0Ka3aTCJIbCTBO



Kon
NPoOBEPSIEMOT0
pe3yJbTarTa

1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOI MPOrPaMMBbI CpeIHero o01ero o0pazoBaHus

Yucia ¥ BEIUMCIIEHUS

OrnepupoBaTh NOHATHSMHU: HATYPAJIbHOE, LIETI0€ YHCIIO; HCIOJIB30BATh
MPU3HAKK JCIMMOCTH LIETBIX 4YHCEN, Pa3lio’KEHHE 4YHcia Ha MPOCThIE

MHOXHUTCIIN AJIA PECIICHUA 3aaa4
OHGpHpOBaTb MOHATUCM: CTCIICHb C PAllMOHAJIbHBIM IMOKAa3aTCJIEM

OHGpI/IpOBaTB IIOHATUAMU: JIOFapI/I(I)M quciJia, JACCATHUYHBIC n

HaTypasbHbIe JOrapupMbl
YpaBHEHHs 1 HEPABEHCTBA

[IpuMmeHsTH CBOMCTBA CTENEHU M TMpeoOpa3oBaHUS BBIPAKCHU,
ONEPUPOBATH TMOHATUSIMH: TOKA3aTEIHHOE YpPAaBHEHHE M HEPABEHCTBO;

p€maTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

BoinonHATe mpeoOpazoBaHusl BBIPAXKEHHM, COAEp)KALIUX JIOTrapu(MBbl;
OIEepUPOBATH NOHATUAMMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

pemaTh OCHOBHBIE THITHI JJOTAPU(PMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB
Haxonuts pemeHns NpoCcTeNINX TPUTOHOMETPUYECKUX HEPABCHCTB

OnepupoBaTb TOHATUSAMHU: CHCTEMA JIMHEMHBIX YpaBHEHHMM u €€
peLICHUEe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHUU Ul PELLEHUs

MPAKTUYCCKUX 3aaa4

Haxomute  pemeHus  OpOCTEHIIMX  CUCTEM U COBOKYIIHOCTEH

palnOHAJIBHBIX ypaBHeHHI’I 1 HCPABCHCTB

MogenupoBaTh peajbHble CUTyallUM Ha fA3bIKE alureOpbl, COCTABIATh
BBIPA)KCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3a/1a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM amIapara

anreOpbl

OyHKIMU U TpaduKu

OnepupoBaTh MNOHATHUSAMH: TEpUOIUYECKas (YHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH (DYHKITMH, TOUYKH dKCTpeMyMa (yHKIIUU, HAMOOJbIIEE U
HaMMEHbIIIee 3HaYeHNUs (PYHKIIMN Ha TPOMEXYTKE; UCIOIb30BATh UX JIJIS
uccienoBaHus pyHKIMU, 3aJaHHON TrpaduKoM

OnepupoBaTh MOHATUAMU: TPAPUKH TMOKA3ATEIBHOM, JOTapuPMUIECKOI

U TPUTOHOMETPHUYECKUX (YHKUMH; M300paxarh MX Ha KOOPAMHATHOMN



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IJIOCKOCTH M MCIIOJIB30BATh JUUIS PEIICHHs] YPAaBHEHUH U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JIMHEHHBIX
YPaBHEHUH M HCHOJB30BaTh MX IS PEHICHHS CHCTEMbI JIMHEHHBIX

ypaBHEHUH

Hcnonb3oBate rpadukn (QYHKUMH JUIS WCCIENOBaHMS IPOIIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCIUILINH

Hayana maTreMaTn4ecKoro aHaausa

OnepupoBaTh MOHATUSMH: HENpepbIBHAS (QYHKIMS, MPOU3BOIHAS
(GYHKLIMU; HUCHONb30BATh T'€OMETPUYECKUH U (U3NYECKHH CMBICIT
IIPOU3BOJHOMN I PEILIECHUS 3aa4

Haxoauth  mpou3BOJAHBIE  AJIEMEHTapHbIX  (QYHKIUH, BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IIPOU3BE/ICHHS, YACTHOTO (PYHKIIUH

Hcnonb3oBaTh MPOM3BOJHYIO JJIsi  HCClelOBaHMA  (QYyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSAThH PE3YJIbTAThl UCCIEI0BAHUS K
MOCTPOCHUIO I'pahuKOB

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHHUS HAWITYYILIEro PEIICHUs B
IIPUKJIAHBIX, B TOM YHCJIE COLMAIIbHO-3KOHOMHUYECKHX, 3a7auax
OnepupoBaTh MOHATHUSMHU: TEpBOOOpa3Has W MHTErpasl; IMOHUMATh
TEOMETPUUSCKHUIN ¥ (PU3MUECKHUI CMBICT HHTETpaja

Haxomute mnepBooOpa3Hble 3JIEMEHTApHBIX (DYHKUMN, BBIYHUCIATH
uHTerpan o popmyne Herorona — JleiiOnuma

PemaTes npuknaaHbele 3a1auu, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKOIO

U QU3MUECKOro XapaKkTepa, CpeICTBAMH MaTEMAaTUYECKOr0 aHAIN3a



HPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24
2.5
2.6
2.7

[IpoBepsiemMblii 3JIEeMeHT CO/IepKAHUS

Yucna ¥ BEIYUCIIEHUS

Panmonaneupie  uyncna. OOBIKHOBEHHbIE U JECSITUYHBIE JpoOHM, MPOLEHTHI,
OeckoHeuHble  NepuoAuyeckue  ApoOu.  Apudmernueckue  omepanuu  C
palMOHATBLHBIMU YHCIIAMH, TPeoOpa30BaHUsl YUCIOBBIX BbIpakeHuil. [Ipumenenue
ApoOeil ¥ MPOLEHTOB Ul PELIeHUs NMPHUKIAIHBIX 3aJad U3 pa3IM4YHbIX OTpacien

3HAHUM U peaIbHOMN )KU3HU

JevictBuTenpHble  4ucia.  PanuoHanmbpHblE W UMppalMOHAJIbHBIE — YHCIIA.
Apudmernueckre omnepanuu ¢ JACUCTBUTENbHBIMU yuciamu. [lpubmmkénubie

BBIYUCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysIbTaTa BEIYUCICHUN

Crenenp c nenbiM mokazatesneM. CrangapTHas (opma 3amucu JAeHCTBUTEIBHOTO
yucna. VMcnonb3oBanue noaxonasdieil GopMbl 3amucy JAEHCTBUTEIbHBIX YHUCEN IS

peICHUA NPAaKTUICCKUX 3a/lad U MMPCACTABJICHUA JaHHBIX

Apudmernueckuil KOpeHb HATYpajJbHOM cTeneHu. J[eHcTBHS ¢ apupMeTHIeCKUMHU

KOPHSIMU HaTypajibHOU CTEEHU

CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC,

APKTAHTCHC YU CJIIOBOI'O apryMCHTa
yr)aBHCHI/IH U HCpaBCHCTBA
ToxaecTBa U TOXKACCTBECHHbBIE npeo6pa3OBaHH51

ITpeoOpa3oBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUI. OcHOBHBIE

TPUTOHOMETpHUYECKHE (HOPMYJIBI

VYpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon

MHTEPBAJIOB

Pemenue nensix 1 [poOHO-palIMOHABHBIX YPaBHEHUH U HEPABEHCTB
Pemenue nppanmoHanbHbIX YpaBHEHU 1 HEPABEHCTB

Pemenne TpuroHomMeTprudeCKuX ypaBHEHUN

IIpumeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHNIO MaTEMAaTUYECKUX 3a4a4 U 33]1a4



U3 pa3IMuHBIX 00NacTell HAyKH U pealbHOM KU3HU

3 OyHKIMH U rpaduKu
31 @OyHkims, cnocoObl 3amaHus (yHkuH. ['paduk QyHkumu. BzanmHO 0oOpaTHBIE
' byHKIIUU
39 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMH ¢GyHkouu. Hymm  Qysknum.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M IIeJbIM ToOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHs N-Oi CTENEHU
3.4 TpuroHomeTpuieckas OKpY)KHOCTb, OINPEIEICHUE TPUTOHOMETPUUECKUX (PYHKUIUH
' YHCIOBOTO apryMEHTa
4 Hauana maTemaTuueckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCIENOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEI0BATEIBHOCTH
Apudmernueckass U TeoMeTpHueckas mporpeccur. beckoHeuHo yObIBaroIas
42 reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOLIEH TeoMeTpU4ecKoi
. nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHHE NPOTPECCUM JUIS
pelLleHHs] peabHbIX 3aJa4 NPUKJIAJHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
MHoxecTBO, omepanuy Haja MHOXecTBaMu. Jlumarpammbl Oinepa — BeHHa.
5.1 [IpuMeHeHHEe TEOpEeTHKO-MHOKECTBEHHOI'O ammnapaTta Jjsl ONUCAaHMUs pPeasbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 3a]a4 U3 APYIHX y4eOHBIX PEIMETOB
5.2 Ompenenenue, Teopema, CIEACTBUE, JOKA3aTEIHLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BIYUCICHUS
1.1 Hatypanbhble u nensle uncia. IlpusHaku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ palMoHaIbHBIM MTOKa3aTeneM. CBOWCTBA CTENEHH
1.3 Jlorapudm uncna. JlecATHYHBIE U HATYpPAIbHBIC JTOTapH(PMBI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpakeHUI, coepKaluX Jorapumbl
2.2 [IpeoOpa3oBanue BRIPAKEHHIA, COACPIKAIINX CTENICHH C PAIIIOHAIBHBIM



2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

IIOKa3aTesIeM

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
ITokasaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
Jlorapudmuyeckue ypaBHEHHS U HEPAaBEHCTBA

Cucrempl JHMHEWHBIX YypaBHEHWH. PemieHwe npuiiIagHbIX 3a4ad € IOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHHUN
CucreMbl 1 COBOKYITHOCTH pallMOHANbHBIX YPAaBHEHUI U HEPABEHCTB

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHUIO MaTEMAaTUYECKHUX 3a/1a4

W 3aJ1a4 U3 pa3INyHbIX 00JacTel HAyKu U pealbHOM KU3HU
OyHKIMH U TpaduKu
Oyukuus. [lepuonnyeckue ¢ynkuuu. [IpoMeKyTKM MOHOTOHHOCTH (YHKIUH.

MakcumMymMbl U MUHUMYMBI (QyHKUuH. HanGosbliee M HauMeEHbIIee 3HAYCHHE

(yHKIMH Ha IPOMEKYTKE

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U rpapuKu

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TrpaduKu
Hcnonws3zoBanue rpadukoB PyHKIIUHN AJI pEIICHUS] ypaBHEHUH U IMHEWHBIX CHCTEM

Ucnonws3zoBanne rpadukoB  QyHKIUN 1T MCCIAEAOBAHHUS  MPOIECCOB U
3aBUCHUMOCTEH, KOTOpBIE BO3HUKAIOT NpPHU PELICHUH 3a1ad U3 JPYruX Y4eOHBIX

IIPEAMETOB U PEaJIbHOMN )KU3HU

Hauana matemaTn4eckoro aHaiansa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAJIOB JJIsl pELIEHHSI HEPABEHCTB
[TpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

[TpousBonHble 37eMEHTapHBIX (GYHKIMNA. DOpMysIbl HAXOXKIEHHS MPOU3BOTHON
CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIUI

[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (PYHKUMH HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxoxaenue HanOOJbIIEro ¥ HAaMMEHBIIEro 3HaYeHUs (YHKIWU Ha
OTpE3Ke

[IpuMeHeHne PON3BOIHOM JUIS HAXO0KICHHS HAWJIYUIIErO PENIeHUs B IPUKIIATHBIX
3ajjayax, s ONpeeNieHHs CKOpOCTU Tpolecca, 3aJaHHOTro (opMynoil wmm
rpaduxom

[TepBoobOpasnas. Tabmuna nepBooOpasHbIX

WuTterpan, ero reoMeTpudeckuii M GU3NIECKHd CMBICI. BbIunciienue uHTErpaga no

dhopmyne HetoTona — JleliOHua



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI
NMPoOBEPSIEMOT0 OCHOBHO# 00pa30BaTeIbHOM NMPOrpaMMbl CpeIHero 0011ero
TpedoBaHus o0pa3oBaHusi

Brnagenne meromamu J10Ka3aTelbCTB, aJIlOPUTMaMHU DPEILIEHUS 3azad;
yMeHue (HopMyImuUpoBaTh U ONEPHPOBATH TOHATHAMHU: OIpEICIICHHE,
aKCUoOMa, TEOpeMa, CJICICTBUE, CBOMCTBO, INMPHU3HAK, JOKa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYIHPOBKH; MPUMEHAThH UX; YMEHUE (OPMYIHPOBATH
oOpaTHOE U MPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIHUU;
IIPOBOAMTH  J10KA3aTeIbHBIE PACCYXAECHHUA IIpU PELIEHUW 3ajady,
1 OLICHMBATb  JIOTUYECKYIO  IIPABWIBHOCTb  PACCYXKACHWUM;  yMEHHUE
OIIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, IOJAMHOXKECTBO, OINEPAaLlUU Hal
MHOXECTBAMH; YMEHHME HCIIOJB30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar JJis OIIMCaHUs peaabHBIX MIPOLIECCOB U SABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JPYyruxX Y4eOHBIX IPEIMETOB; YMEHHUE
ONepUpOBaTh MOHATHAMMU: Ipad, CBI3HBINA Ipad, nAepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pazIHIHBIMU

croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHATUSAMH: HAaTypaJlbHOE YHUCIO, IIEJIO€ YHUCIIO,
CTENEHb C IEJIBIM ToKa3aTeeM, KOPeHb HaTYpaJIbHOW CTENEHHU, CTETICHb
C palMoHAIbHBIM  [OKa3aTeleM, CTeNeHb C  JIEHCTBUTEIbHBIM
nmokaszarejaeM, Jorapupm UHMCIa, CHUHYC, KOCHHYC M  TaHTEHC
MPOM3BOJBHOTO YHCA, OCTATOK MO MOJIYJIO, pPalMOHAIBHOE YHCIIO,
UppallMOHATbHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IEJNBIX,
2 paloHaNIbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaWUMEHBIINM OOIIUN NEeNUTEIh U HAaWMEHbIIIEe
olmiee kpaTHoe, anroput™ EBkiuaa npu pemeHuu 3a/1ad; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBITIOJTHATh BBIYUCIICHHE 3HAUYCHUM W MPe0oOpa3OBaHMS BBIPAKEHUH CO
CTETCHSIMH M Jorapudmamu, mnpeoOpa3zoBaHUs APOOHO-PAIMOHATBHBIX

BBIpa)I(eHI/II;'I; YMCHHC OIICpUPOBATH IMOHATHAMU: ITOCICAOBATCIbHOCTD,



apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBalIIas T'€OMETpUYECKas MPOTPECCUs; yMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOUILI0 PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATH TMOHITHSIMH: KOMILIEKCHOE YHCIIO,
COTPSOKEHHBIE KOMIUJICKCHBIE YMCIIa, MOIYJb U apTyMEHT KOMIUIEKCHOTO
gyucna, ¢opMa 3aluCHd  KOMIUIEKCHBIX 4ucen (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass MW  aireOpanyeckas); yYMeTb  IPOU3BOIUTH
apupMETHIECKUE IEHCTBUS C KOMIUICKCHBIMH YHCIAMU; TMPUBOIUTH
MpUMEPBhl  UCIMOIB30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEepUpOBaTh
MOHATUSAMM: MaTpuma 2x2 u  3X3, omnpeaenuTeab  MaTpPHIIbL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSIMH: pallMOHAIbHBIC, HpPpAlMOHAIbHBIE,
MOKa3aTeNlbHble, CTENEHHbIE, JorapuMuyueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUSI W HEPABEHCTBA, WX CHUCTEMbl; YMEHHE ONEepUpPOBaAThH
MOHITUSIMH: TOXAECTBO, TOKIECTBEHHOE MPeoOpa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHHUH M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbI C TOMOIIBIO PA3JIUYHBIX MPUEMOB; peIIaTh
ypaBHEHHs, HEPaBEHCTBA U CHUCTEMBbl C TIapaMeTpPOM; MPHUMEHATH
ypaBHEHUS, HEPABEHCTBA, WX CHCTEMBI JJISl PEIICHUS MaTEeMaTHYECKUX

3aa4 U 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, 4YETHOCTh (YHKIMH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GbyHKIHH, SKCTpeMyM (GYHKIIUUA, HAMOOJIbIIIEe W HAaUMEHbIIee 3HAYCHHS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (YHKIIHMS, aCUMIITOTHI Tpaduka
¢GbyHKUIMY, TepBasi U BTOpas NPOM3BOJHAS (PYHKLUHU, TEOMETPUUECKUN U
¢bu3nveckuii CMBICT TPOM3BOJHON, IEpBOOOpa3Has, OIpeaeIEHHBIN
UHTErpaj; yMEHHE HaXOJIUTh aCUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YAaCTHOTO U
KOMIIO3ULMN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOW K rpaduky
(GyHKINW; yMEHHE HAaXOJUTh IMPOW3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE HCIOJIb30BaTh MPOMU3BOJHYIO [UIS MCCIENOBaHUS (YHKIMH,
HaXOJWTh HAWOOJBIIME W HAUMEHBIIUE 3HAUCHHs] (YHKUWH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BaHUEM allapara MaTeMaTH4ecKoro
aHauM3a; MPUMEHATh TIPOU3BOAHYIO [UIS HAXOXKACHUS HAWIYYIIEeTo

pEeIICHUA B MHPHUKIAAHBIX, B TOM YHUCJIC COLUATIBbHO-3KOHOMHYECKUX U



(bu3HYECKUX 3a7]a9ax; HAXOAUTh TUIOIMIAIU U 00BEMBI PUTYD C TIOMOIIBIO
WHTErpaja; MPUBOIUTH MPUMEPbl MATEMATHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHnnanbHbIX YpaBHEHUH

YMenue omnepupoBaTh MOHATUSAMU: Trpaduk (QyHKuMH, oOpaTHas
GbyHKUIMSA, KOMMO3UIMS (QyHKUUH, JUHEWHas (QyHKUMS, KBaJpaTHUHas
byHKIHA, panoHagbHas byHKIHA, CTETIEHHAs byHKIHA,
TpUrOHOMETpUUYeckre  (QyHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
¢byHKIMHK, TOKa3aTeldbHas M Jorapudmudeckas QGYHKIWU; YMEHHE
CTpOUTh TpadUKH H3YYCHHBIX (YHKIIMMA, BBIMOJIHATH MPeoOpa3oBaHMs
rpaduKoB (YHKIIMH, UCIIOJIB30BATh TPaQUKHU I U3yUYEHUS MIPOLIECCOB U
3aBUCUMOCTEH, NpU pelIeHUH 33a4a4 U3 APYrHX Y4eOHbIX MPEAMETOB U
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIB30BaTh CBOiicTBa W rpaduku QyHKIMHA A7
pelleHnsl ypaBHEHMI, HEPABEHCTB U 3aJ1au C MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOW TIJIOCKOCTH MHOXECTBA pELICHUHA YpaBHEHHIA,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3a/adMl pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUKEHHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4M U3 O0JIACTH YIPABICHHS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIEN0BaTh IOIYYCHHOE DPEIIECHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB;, YMEHHME MOJEIUPOBAThH
peanbHbIe CUTYallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBbl II0 YCIOBUIO 3a1a4H,
HCCIEA0BATh IIOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM amrapara

ayreOpbl, HHTEPIPETUPOBATH MOJIYUEHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apu(MeTHIecKoe, MeanaHa,
HauOoJpIlleé ¥  HAWMEHbIIEE 3HAYEHHUS, pa3Max, JUCIEPCHS,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO HAa0Opa; YMEHHE H3BIICKaTh,
MHTEPIPETHPOBaTh HMH(OPMAIIMIO, TNPEACTaBICHHYI0O B TabiHIax, Ha
auarpaMMax, rpaukax, OTpaskarollyto CBOHCTBA peabHBIX IPOLIECCOB U
SBJICHHIA; TIPEICTABIATH WHPOPMAIIHIO C TIOMOUIBIO TAOIHIl U THArpaMM;
UCCIIeI0BAaTh CTATUCTUYECKUE IaHHBIC, B TOM YHCJIE C MPUMEHEHHEM
rpaduuecKuXx  METOJOB UM  DIIEKTPOHHBIX  CPEICTB; TIpaduyuecKu
WCCIIeIOBAaTh COBMECTHBIC HAONIONEHUS C IOMOINBIO JHarpaMm

pacceuBaHud U JIMHEHOM perpeccuun
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YMeHue onepupoBaTh MOHATHAMU: CIy4YaWHBIA ONBIT W CIlydalHOE
COOBITHE, BEPOATHOCTh CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSATHOCTh C HCIOJIb30BAHUEM TpaPUUECKUX METOJOB; NPUMEHATH
(bopMyJIBl CIIOKEHUS] M YMHOXXEHHUS BEPOSTHOCTEH, (OpPMYIy HOITHOMH
BEPOSITHOCTH, popmyny bepHymnnu, komOuHaTOpHbIE (GAKThI U (HOPMYIIBI;
OLIEHMBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE ONEepHUpOBaThH
MOHATUSMM: Cly4yailHasi BEJIUYMHA, pacIpellelieHue BEpOATHOCTEH,
MaTEMaTHUYECKOE OKUIAaHWe, NUCIEPCUS W CTaHAAPTHOE OTKIOHEHHWE
ClyyallHOH BeNWYMHBI, (QYHKUUU pacupefeNeHHs ¢ IUIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEJbHOTO ¥ HOPMAIbHOIO pacHpelesICHUN;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeaeseHuil ams
peleHus 3ajay; 3HAKOMCTBO C IMOHSATHSMM: 3aKOH OOJBIIMX YHCE,
METOABI BBHIOOPOYHBIX HCCIIEAOBAHUM, yMEHUE MPUBOAUTH TMPUMEPHI
MPOSIBICHUS 3aKOHA OOJBIIMX YMCENT B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUAX; YMEHHE ONIEPUPOBATh NMOHATUAMU: COUYECTAaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IEepecTaHOBOK; OuMHOM HbioTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCYXACHUS JUIsl pELIeHUs 3a/1ay;
OLICHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIEIIb U HUHTEPIPETUPOBATH NIOJIYYCHHBIA PE3YIIbTAT

YMeHHue OnepupoBaTh IOHATUAMHU: TOYKA, IpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyIJIA, IUIOCKUHM  Yroll,
JBYTPAHHBI yTOJ, TPEXIPAHHBIA yIOJ, CKPEIIMBAIOIIUECS MNpPsAMBIC,
MapaJUIeIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSMBIX M IIOCKOCTEH, Yroj
MEXKIY MNPSMBIMU, YrOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSHHUE MEXAY
MIPSAIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHHUE UCIIOJIb30BATh IPU
peleHnH 3ajad U3ydeHHble (DaKTbl U TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOLIETO MHpa; CTPOUTh
MaTEMaTHYECKHE MOJENH C IOMOILIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU NPAKTHYCCKUC 3ada4n

YMeHnue onepupoBaTh MOHATUSAMU: IUIOLIAAb (GUTYphl, 00BEM (UTYpBHI,
MHOTOI'PaHHMK, MPABUIbHBIH MHOTOTPAHHHUK, CEYEHHE MHOIOIPaHHHUKA,
KyO, Tmapajulelienurena, Npu3Ma, NHpamMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LUWIMHAP, KOHYC, Liap, cdepa, IUomanab cdepsl, MIOLalb
MOBEPXHOCTU MHPaMHJIbL, MPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TMapaileNienuneaa, MUpaMuabl, MPU3Mbl, IWIKHIPA,
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KOHYycCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHUSI KOHyCa W IMIMHIPA,
napajulellbHble OCH WM OCHOBaHMIO, CEUCHHWE MIapa, IIOCKOCTb,
Kacamomasics chepbl, LWIMHAPA, KOHyCa; yYMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U IOBEPXHOCTH
BpAIICHHS, UX CEUYCHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTh CBOWCTBAa T€OMETPUYECKUX (PHUTYpP, CAMOCTOATEIHEHO
(bopMyIHPOBATH OIPENEICHUS] U3Y9aeMbIX (UTYp, BBIABHTATh THIIOTE3HI
O CBOWCTBax M NMPHU3HAKAX T€OMETPHUYECKHUX (PHUTYp, 0OOCHOBBIBATH WU
OlpoBepraTh MX; YMEHHE MPOBOJIUTH Kiaccupukanuio ¢uryp mo
pa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOMOJIHUTEIIBbHBIC

MMOCTPOCHUS

YMeHue omnepupoBaTh TOHSTHSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napauIebHBIH MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moao0us, TMOA00HBIE (UTYpPBI; YyMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YMCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T'€OMETPHYECKUE OTHOIICHUS
OpU PELICHUH 3a7ay; HaXOJUTh TEOMETPHYECKHE BEIMYHMHBI (JUIMHA,
yroj, IUIOm@aab, oOBEM) MpH peHIeHWH 3a7ad U3 JIPYTUX y4eOHBIX
NPeAMETOB M U3 PealbHOM KU3HU; YMEHUE BBIUUCISATH TEOMETPHUCCKHE
BEJIMYUHBI (AJUHA, YTOJ, IUIOWaab, OOBEM, IUIOIIAAb IOBEPXHOCTH),
UCMONb3ys U3yYeHHbIE (OPMYNIBI U METOABI, B TOM 4YHCIE: IJIONIAIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, WINHAPA, TUIOMAAb cepsl;
00b&M Ky0a, IPSMOYTOJIbHOTO HapauIeNeNueaa, MUPaMHIbI, TPU3MBL,
WINHAPa, KOHYyCa, IIapa; yMEHHE HaxXOAWTh OTHOLIEHHE OO0BEMOB

MoA0OHBIX uryp

YMeHue onepupoBaTh MOHATUAMU: MPSMOYTOJIbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOpa Ha YHCIIO, Pa3loXKeHHe BEeKTopa Mo 0as3ucy,
CKaJIIPHOE TPOW3BEJCHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXIy
BEKTOPaMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ
JUISL PEIICHHWS TEOMETPUYECKMX 3aJad W 3a7ad JAPYruX Yy4eOHBIX
MpeaMETOB

YMmenue BbIOUpaTh NOAXOIAIIMA METOA JJsi pElIeHUs 3a/Jayu;
MOHUMAaHHWE 3HAYUMOCTH MATeMaTUKA B M3YYEHUM MPUPOJIHBIX U
OOIIIECTBEHHBIX  TPOIIECCOB M  SBJIICHHWH; yMEHHE paclO3HaBaTh

MPOABJICHUC 3daKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHUC IPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHHCKOM H  MHUPOBOU

MaTeMaTU4eCKOM HaYKH
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IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

Uuncna v BEIUUCICHUS
HaTypaJ'IBHBIC " LECIbIC YHCa. HpI/I3HaKI/I JACIINMOCTH LECIIBIX YHUCEI

Panmonanpuple uucna. OOBIKHOBEHHbIE M JAECATUYHBIE JpOOH, TPOLEHTHI,

OCCKOHCYHBIC NepuoaANvICCKUC I[pO6I/I

ApudmeTrdeckuii KOpeHb HaTypandbHOUW cTereHu. JIeHcTBUA ¢ apudMeTHYECKUMHU

KOPHSIMHM HaTypaJbHON CTETIEHU

Crenenb ¢ 11es1bIM TToKazaTesieM. CTeneHb ¢ palmoHaIbHBIM Moka3aTesneM. CBoHcTBa

CTCIICHU

CuHyCc, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,

apKTaHT€HC YHUCIOBOIO apryMeHTa
Jlorapudm umcna. [lecaTudynble U HaTypaibHbIE JOrapupMbl

JleiicTBuTenbHBIE YHCHA. ApUPMETHYECKHE OINEpalud ¢ JeHCTBUTEIHHBIMH
yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKA

pe3yJibTaTa BbIUYMCICHUN

[TpeoOpa3oBaHue BbIpaKEHUIA

KommiekcHsle uncia

VYpaBHEHMS U HEpaBEHCTBA

Llenbie U 1pOOHO-paAIIOHANIEHBIE YPAaBHEHUS
HppanmoHanbHble ypaBHEHUS
TpuronomeTpruyeckue ypaBHEHUs
[ToxazarenbHble U JorapupMUUecKue ypaBHEHUS
Lenble u 1poOHO-paOHAIEHBIE HEPABEHCTBA
HppanuroHanbHble HEPABEHCTBA

[TokazarenbHbIe U JTOTapu(PMUIECKIE HEPABEHCTBA
TpuronomeTpruyeckue HEpaBeHCTBA

CucreMsl 1 COBOKYITHOCTH ypaBHCHI/Iﬁ " HCPABCHCTB

YPaBHeHI/ISI, HCPaBCHCTBA U CUCTCMEI C IMapaMCTpaMu
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7.2

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH. OnpeaeauTeIb MaTpUILIbl

DyHKIMU U TpaduKku

OyHk1usA, cnocobbl 3amanus ¢yHkuuu. ['paduk yHkiuu. BzaumHo oOpaTHble

¢ynkunu. YétHsie 1 HeuéTHBIC GyHKIUU. [leproanmueckue GyHKIIH

Ob6nactp ompeneneHuss U MHOXECTBO 3HaueHMd ¢GyHkuuu. Hymm  QyHkmmm.
[IpoMexXyTKH  3HAKONMOCTOSHCTBA. IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumymMbl ¥ MHUHUMYMbl ¢GyHKkuud. HaumOosbliee M HauMeHblee 3HAYEHUE

(GYHKIIMHM Ha TPOMEXKYTKE

CrenenHas (yHKOHMS C HaTypadbHBIM W 1EJIbIM TokKa3areneM. EE€ cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpauk KOpHS N-0i CTETIEHU
Tpuronomerpuueckue GyHKINHU, UX CBONCTBA U TpapUKH
[TokazaTenbHas u orapupmudeckas GyHKINH, HX CBOMCTBA U TpaduKu

Toukm paspeiBa. AcumntoThl rpadukoB ¢yHKnud. CBoicTBa  (QYHKIIHA,

HETIPEPBLIBHBIX HA OTPE3KE

ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs IT0CIIEA0BATEILHOCTEN
Apudnmerndeckast U reoMeTpuuecKkas nmporpeccuu. opMyina CI0KHBIX TPOICHTOB
Hauana maTemarnueckoro anajimsa

[TpousBoanas ¢pyukiuu. [IpousBoaHbIe AeMEHTApPHBIX (DYHKINN

[IpumeHnenre TPOUZBOAHOW K HCCIEAOBaHUIO (YHKIWA HAa MOHOTOHHOCTh H
9KCTPEMYMBEIL. HaXO)KJIGHI/Ie HanOOJIBIIIETO M HANMEHBIIEr0 3HAYECHUS q)YHKHI/II/I Ha

OTpe3Ke

[TepBooOpasnas. MaTerpan
MHoxecTBa U JIOTHKa
MHoOkecTBO, onepanuu HajJ MHOkecTBamMu. /luarpammel Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OrnucarenpHas CTaTUCTUKA
BepositHoCTh
Kombunaropuka
I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIe U TJIOCKOCTU B MIPOCTPAHCTBE



7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalLlEHUS

7.5 KoopauHatsl 1 BEKTOpPBI



YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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