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MNOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma y4ueOHOTO Kypca «Anredpa U Hayajia MaTeMaTUYECKOTO
aHanu3za» 0a3oBoro ypoBHs mid oOywaromiuxcs 10 —11 xnaccoB pa3zpaboraHa Ha
ocHoBe DenepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEAHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYECKOMY OOpPa30BaHMUIO, W TPATUIMA POCCHUUCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECTIEUMBACT OBIAJACHHE KIIIOUEBBIMU
KOMIETCHIIUSMH, COCTABIIAIONIMMU OCHOBY IS CAMOPA3BUTHS U HEMPEPHIBHOTO
00pa30BaHUs, LIEJIOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHUYECKOTO aHAIW3a» SBIISIETCS OJAHUM U3
HauOojiee 3HAYUMBIX B MpOrpaMMe CTapliedl MIKOJbl, MOCKOJbKY, C OJHOM
CTOPOHBI, OH oOOecneynuBaeT HHCTPYMEHTAIbHYIO 0a3y i U3y4YeHUs BCexX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMUPYET JIOTUUECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YalllUXCd Ha YPOBHE, HEOOXOJIMMOM JJii OCBOCHUS
KypcoB HHGOPMATUKH, OOIIECTBO3HAHUSI, HCTOPUHU, CIIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydalluecsl OBJIAJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas GopMyIupyeT CBOU JOCTHKEHUSI B MaTeMaTU4eCcKoil hopme.

Kypc anre0Opsl 1 Hayan MaTeMaTUUYECKOTO aHaIN3a 3aKIaJbIBAET OCHOBY JJIS
YCHEUIHOTO OBJaJACHUSI 3aKOHAMHM (PU3UKW, XUMUHU, OHOJOTHH, TOHUMAaHUs
OCHOBHBIX TEHJCHIIMA HKOHOMHUKM U OOUIECTBEHHOM JKM3HU, TIO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMMOBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOIB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIajeHUE
a0CTpPaKkTHBIMU W JIOTMYECKHM CTPOTUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIEHHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJjoruo, GopMHUpPyeT KPeaTUBHOE U KPUTHUUYECKOE MbIluIeHHE. B xoae u3yueHus
anreOpsl M Hayall MaTEeMaTUYEeCKOTO aHaldu3a B CTaplied IIKoJe YydJalluecs
MOJIy4yalOT HOBBIM ONBIT pEIICHUS MNPUKIAAHBIX 3a7a4y, CaMOCTOSTEIbHOIO
MOCTPOCHUSI MaTeMAaTHYECKUX MOJENeH pealbHbIX CHUTYyallM M HHTEpHpeTaluu
MOJIYYEHHBIX  pElIeHHM, 3HAKOMSITCS €  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B MPUPOAEC, HAYKE M B UCKYCCTBE, C BbIJAIOIINUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMUA U UX aBTOPAMH.

Kypc o6nagaer 3HAYUTEIBHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CocOOCTBYIOIIUN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 cnenuduky yd4eOHOU IeaTesbHOCTH,



TpeOyromen CaMOCTOSTENBHOCTH, AKKypaTHOCTH, MPOJIOJIKUATEITBHON
KOHIIEHTPALIMM BHUMaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocHoBe MeTtonuku oOydeHHs anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTENbHOCTHBIN NPUHLINIT O0yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOTO aHaJIM3a» BKIKOYAET
CIEAYIOLIHUE COACPKATEIbHO-METOAUYECKAE JIMHUUA: «YHCiIa W BBIYUCIICHUA,
«Dynknuu  u rpaduku», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro ananusa», «MHOXecTBa U JIoruka». Bce OCHOBHBIE
COAEPKATEIBHO-METOANYECKUE JIMHUM H3Yy4aroTCsl Ha MPOTSHKEHUM JBYX JIET
oOydeHHMs B CTapllei IIKOJIe, €CTECTBEHHO JOMOJIHSSA APYr ApPyra U MOCTENEHHO
HACBIIIASICh HOBBIMM TE€MaMM M pasaenaMu. JlaHHBIA  Kype  SBIISIETCA
MHTEIPAaTUBHBIM, IOCKOJbKY OOBEAUHSET B cebe CcOAep)KaHhe HECKOIbKUX
MaTeMaTUYeCKUX AUCIUIUIMH: anredpa, TPUrOHOMETpPHsI, MATEMAaTUUECKUI aHaIu3,
Teopus MHOXecTB U np. [lo mMepe Toro kak ydvamiumecs OBIaIeBalOT BCE Ooiiee
HIMPOKUM MAaTEMAaTHUYECKUM amlapaTroM, Y HUX MOCJIENI0BaTeIbHO (popMupyercs u
COBEpILUECHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTUYECKYK) MOJENb pPEaIbHOU
CUTyallud, TPUMEHSATh 3HaHUA, IMOJyYeHHbIE B Kypce «Anredpa W Havana
MaTEeMaTUYECKOTO aHallu3ay, JJI PELIEHUs CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTEeMaTUYECKOU 3a1a4t, a 3aTEM HUHTEPIPETUPOBATH IIOJIYYEHHBIN pe3yJIbTaT.

ConepxarenbHo-MeTOANYECKasA JTUHUSA «Uucna ¥ BBIYMCIEHUS) 3aBEpIIACT
(opMHpOBaHUE HABBIKOB MCHOJIb30BAHMS ACHCTBUTENIBHBIX YHCEI, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MHIKojie. B crapmeil mkone ocoboe BHUMaHHUE YIEISETCS
(GOpPMHPOBAHUIO MPOYHBIX BBIYMCIHUTEIbHBIX HAaBBIKOB, BKIIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE pa3MYHBIX (OpPM 3amMUCH  JIEHCTBUTENBHOIO YHCIIA, YMEHHUE
pPALlMOHAJILHO BBINOJHATL JEUCTBUS C HUMH, Je€jaTh IPUKUAKY, OLCHUBATH
pesynbrar. OOyyaromuecs NOJyYarOT HAaBBIKM MNPUOJMKEHHBIX BBIYUCIEHUH,
BBITIOJIHEHUS JICHUCTBUUA C 4YHCJIaMH, 3alUMCaHHBIMU B CTaHJIapTHOU (dopme,
HCIIOJIb30BAHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BbIPaKECHUM.

JInHusa «YpaBHEHUs U HEPABEHCTBA» PEAJIU3YETCS HA IPOTSHKEHUH BCETO
oOydyeHMs] B CTaplied IIKOJIe, IOCKOJbKY B KaXJOM pasleie MporpaMMbl
IPETYCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3adad. OOyyarolmuecs OBIIAJIEBAIOT
pPa3IMYHBIMU METOJAMHU pELICHUS LEbIX, PalHUOHAIBHBIX, WUPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cUCTeM. [loirydyeHHbIE yMEHUS UCTIOJIB3YIOTCS IIPU UCCIECIOBAHUN
(GyHKUMH C MOMOILIBIO MPOU3BOJHOM, pEHIEHUMH MPHUKIAJAHBIX 3aJad M 3a7ad Ha
HaxXOXKJEHUE HauOONbIIMX W HAUMEHbIIMX 3HaueHud QyHkouu. JlanHas
colep)KaTelibHasg JIMHMS BKIIOYAaeT B ce0s Takxke (OpMUpPOBAHHE YMEHUI
BBINIOJIHATD pacy€Thl Mo ¢opMmyrnaMm, HpeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX,
APPALMOHAIBHBIX U TPUTOHOMETPUYECKHMX BBIPAXKEHUM, a TaKXKE BBIPAKECHUM,



collepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHUro aiareOpandeckoro
Marepuaja  MPOUCXOAUT  JaJIbHEWIee  Pa3BUTUE  AITOPUTMHUYECKOrO0 U
a0CTPAaKTHOI'O MBILUJIEHUS y4aluxcsd, (OPMHUPYIOTCS HABBIKA JIE€IyKTHBHBIX
paccykiaeHud, paboTbl C  CHMBOJBHBIMM  (QopMaMH,  NIpeICTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE PABEHCTB M HEpPaBEHCTB. AnreOpa
npeajaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI JUJISl pEIICHHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToANYECKass JMHUA «DyHKIMUM U TpaduKU» TECHO
NEePeruIeTaeTcs ¢ IPYruMHU JJMHUSAMH Kypca, OCKOJIbKY B KAKOM-TO CMBbICIIE 3a1a€T
MOCJIEIOBATENBHOCTD U3Y4YEHUS Martepuaia. N3ydyenue CTETIIEHHOM,
MOKAa3aTeJIbHOM, JTOrapu(pMUUYECKON U TPUTOHOMETPUUECKUX (QYHKLUMN, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a1ad U3 APYrHuX Y4eOHbIX
MPEIMETOB U PEAJIbHON XU3HU TECHO CBSA3aHO KaK ¢ MaTEMaTUYECKUM aHaJIU30M,
TaKk M C pelIeHWEeM ypaBHEHUW M HepaBeHCTB. [Ipum »TOM OoOsblIOE BHUMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMUA BEJIUYMHAMH, MCCIEI0BaTh IOJyYEHHbIE (YHKUUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
YW HaBBIKOB, IMO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXKIY BEJIMYMHAMU B
paznuuHON (Qopme: aHAIUTHYECKOW, rpaduueckoit u cioBecHou. Ero msydyenue
CIIOCOOCTBYET ~ Ppa3BUTUIO aJTOPUTMUYECKOTO MBIILIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTUH.

CopnepxarenbHast nuHus «Hauyana mMareMaTHyeckoro aHajins3ay MO3BOJISIET
CYLIECTBEHHO PaCUIMPUTh KPYT KaK MaTeéMaTHYeCKHX, TaK W MPHUKIAIHBIX 3aj]ad,
JOCTYIHBIX 00Yy4arouuMcsl, y KOTOPBIX MOSIBISETCS BO3MOXHOCTh MCCIIEI0OBATh U
cTpouth Tpaduku GYHKIUN, ONpeAessTh HUX HauOOJbIIME W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTU M
YCKOpeHHsI TpoueccoB. JlaHHas conaep)kaTeiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MaTeMaTHYECKUX MOJENIed peabHbIX CHUTYaluH,
HAXOXKJEHUS HAWIY4ylIero pelieHUs B MPUKIAJAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHMYECKHUX, 3a7adyax. 3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOTO aHaiIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (hOPMaTIBLHO-JIOTHYECKOT0 U KPEaTUBHOTO
MBIIUIEHUsI, (OPMHUPOBAHUIO YMEHHMH pACIO3HABATH MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKe U HcKyccTBe. OOyuaromuecs y3HAKOT O
BBIIAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEeMaTUKHU Kak
HAyKH, U UX aBTOpax.

CopeprxareabHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JOTUKa» B OCHOBHOM
MOCBSIIIEHA  3JJIEMEHTaM  TEOpPUHM  MHOXKECTB.  [€0peTHKO-MHOXECTBEHHBIE
MIPEICTABIICHUS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKH W IpeIsiararor



HanOoJiee YHUBEPCAIbHBIN A3BIK, OOBEIUHSIOIMN BCE pa3/iesibl MaTEMATHUKU U €€
[IPUIIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BaXHO AaTh BO3MOMKHOCTH ILIKOJBHUKY IOHUMAThb TEOPETUKO-
MHO>KECTBEHHBIN SA3bIK COBPEMEHHOM MATEMaTUKA U HCIOJIB30BaTh €r0 JUJIA
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa um Havajla MaTeMaTUYECKOI'O aHAIM3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI MAaTEMaTH4YE€CKOI0  MOJECIMPOBAHUSA, KOTOpbIE IPU3BAHBI
c(OpMHPOBATh HABBIKK OCTPOEHUSI MOJIENIEH pealibHbIX CUTYyalluild, HCCIEOBaHUS
ATUX MOJEJIEH C MOMOULIBIO ammapara aiaredpbl U MaTeMAaTHUYECKOro aHaliu3a U
MHTEPIPETALUN MOJYYCHHBIX PE3YyIAbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIbIU
U3 Pa3geaoB MIPOorpaMMBbl, IOCKOJIBKY BECh MaTEpHaAll Kypca IUPOKO UCIOJIB3YETCs
IUI pellieHus NMPUKIAaAHbIX 3anad. Ilpu pelieHun peanbHbIX NPAKTUYECKUX 3a1a4
ydalecs: pa3BUBAOT HAOIONATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsl, HCIOJNb30BATh AHAJIOTHIO, 0000IIAaTh W KOHKPETHU3UPOBATh
npobnemy. JlesrenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIATHBIX
3aJa4 OpraHu3yeTcsl B MPOLECCE U3YYEHUs BCEX TEM Kypca «AnredOpa M Hadana
MAaTEMaTUYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM miaHe Ha HW3ydYeHHE Kypca aiareOpbl M Hadall MaTeMaTH4eCKOIo
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henelnto B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenust — 170 yacos.



COIAEPKXAHUME YYEBHOI'O KYPCA
10 KVIACC

Yucsia 1 BIYUCICHUSA

Panrionanbabie uncna. OOBIKHOBEHHBIE W JACCATUYHBIE IPOOU, MPOIEHTHI,
OCCKOHEYHBIE  MepHoAMYecCKHe  Apodu.  Apudmerndeckue  omepamuu ¢
palMoOHAIBLHBIMU YHCIIaMU, TPe0Opa30BaHUs YUCIOBBIX BhipakeHul. [Ipumenenue
npo0eil U MPOLEHTOB JJIsl pelIeHUs] MPUKIAIHBIX 33a/1ad U3 Pa3IM4YHBbIX OTpacien
3HAHUW U PEaIbHOM KU3HH.

JlecTBuTenbHble uKcna. PanvoHanbHblE U UppalMOHANIBHBIE YHCIA.
Apudmernyeckue onepanud ¢ JACHCTBUTENbHbIMU yuciaamMu. [IpubnuxéHHbie
BBIUMCJICHUS, [IPABUJIA OKPYTJICHUS, IPUKHUJIKA U OLIEHKA PE3YJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1enbIM — TokazateneMm. CranpgapTHas  ¢opma  3alucH
JNEeUCTBUTENBHOTO uucia. Vcmonp3oBanue moaxopdsmier ¢GOpMbl  3alUCH
JNEUCTBUTEIIBHBIX YHUCENI Ul PELICHUS MPAKTUYECKUX 3a4ad U MPEACTABICHUS
JIAHHBIX.

Apudmetnyeckuii  KOpeHb  HaTypalibHOM  crtemeHu.  JleicTBus ¢
apupMEeTHUYECKUMH KOPHSIMU HATYPaIbHON CTEIEHH.

CuHyC, KOCUHYC ¥ TAaHT€HC YKCJIOBOTO apryMEHTa. APKCHUHYC, apKKOCHUHYC,
APKTAHI'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbBIE TPEOOpPa30BaAHUS.

[Ipeo6paszoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE POPMYIIBI.

YpaBHEHUE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, pelIeHUE HEpPABEHCTBA.
Meron HHTEPBAJIOB.

Petienue 1enbix U ApOOHO-PAIIMOHAIBHBIX YPABHEHHU 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHNU U HEPABEHCTB K PEUICHUIO MATEMAaTHYECKUX 3a/1a4
W 3aJ1a4 U3 pa3jIu4HbIX 00JIacTell HAYKU U PEaIbHON KU3HHU.

DYyHKUNM U TPapuKHU

Oyukuus, crnocodbl 3amanus ¢GyHkuuu. [paduk dynkuuu. B3aumHo
oOpatHbie (QyHKIUY.

OO0macth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkmum.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMS ¢ HATypaJIbHBIM U LIEJBIM MokazaresieM. E€ cBolicTBa u
rpa¢uk. CBolicTBa U TpaduK KOPHS 7-OM CTEIECHH.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(yHKIMI YUCIOBOTO apryMeHTa.

Havajna mareMaTH4eCcKOro aHajausa

[TocnenoBarenbHOCTH, crocoObl 3aaHUs MOCJIEIOBATENLHOCTEM.
MOHOTOHHBIE TTOCIIENOBATEIBHOCTH.

Apudmernyeckas U reoMeTpudeckasi mporpeccun. beckoneuHo yoObiBaroiast
reomeTpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOU
nporpeccund. PopMysa CHOXKHBIX NMPOLEHTOB. VCronbp3oBaHKWE MPOTrpeccuu s
peLIEHUs peallbHbIX 3a7a4 MPUKIAJHOTIO XapaKTepa.

MHo:kecTBa M JIOTUKA

MHokecTBO, omepalnuy HajJ MHOKecTBaMu. Jlmarpammbl Jiliiepa—BeHHa.
[IpumeneHne TEOPETUKO-MHOKECTBEHHOIO armnapara [Jjisg OIMCAHMUS PEaJIbHbIX
MIPOIIECCOB U SIBJICHUI, IPU PEILICHUH 3a]1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia 1 BIYMCICHUSA

Harypanbnsbie u nenble yncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCEIT.

CreneHb ¢ palMOHAIBHBIM TTOKa3aTenaeM. CBOKWCTBA CTENCHH.

Jlorapudm umncna. JlecssTuuHble U HATYpaIbHbIE JOTrapU(MBbI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHHM, COAEPKALIUX JOTAPUPMBI.

[IpeoOpa3zoBaHue BBIpAKEHUN, COJIEpXKAIIUX CTENEHH C PALMOHAIBHBIM
ITOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YPABHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHCHUU. PelieHne mpuKiIagHbIX 3a7ad C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHECHUM.

CucreMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lInyHbIX 00JIacTel HAayKu M pealbHOU
KU3HU.

DYyHKUUM U TPaPuKHU

Oyukuus. [lepuogmueckue  pynknuu. [IpoMexXyTku  MOHOTOHHOCTHU
bynkiuu. MakcuMyMbl U1 MUHUMYMbl (QyHKIUU. Haunbonbliee 1 HauMeHbIIEe
3HaueHUE (QYHKIIMU HA IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOMUCTBA U rpaduKy.

[lokazarenbHas u norapudpmudeckas GyHKINHU, KX CBOMCTBA U TpaPUKH.



Hcnonw3oBanue rpadukoB QyHKIMN sl pelIeHUs YPABHEHUN U JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QYHKIUI I HCCIEIOBAaHMS MPOIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEHICHUU 3aJad U3 APYrUX YYEOHBIX
MPEAMETOB U PEATTBHOU KU3HU.

HayvaJyia MaTeMaTH4Y€CKOI0 aHAJIM3A

HenpepoiBubie pyHkiuu. Metoq HHTEPBAIOB ISl PEIICHUSI HEPABEHCTB.

[IpousBonnass  ¢pynkuuu. [eomerpuueckuit u  Quanueckuit  CMBICH
MIPOU3BOIHOM.

[IpousBomHbie  3neMeHTapHbIX  QyHKUMiA.  DOpMynbl  HAXOXKICHUS
MIPOU3BOIHOM CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIUH.

[IpumMeHeHue NMPOU3BOJIHON K UCCIIEIOBAHUIO (PYHKIIMM HA MOHOTOHHOCTbH U
sKcTpeMyMbl. Haxoxxnenne HauOoJblllero 1 HAMMEHbIIEro 3HaYeHUsT (PYHKIMU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM ISl HAXOXKIACHHUS HAWIY4YIIEr0 pEIICHUS B
NPUKIAAHBIX 3a/adaxX, g ONPEAENEHUs CKOPOCTH Ipolecca, 3aJaHHOrO
dbopmyoi unu rpaguKoMm.

[lepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WNurterpan, ero reomerpuyeckuii u Qusnueckuit cmbica. Brruncienue
unrterpaia no gpopmyine Herotona—JleiiOuuiia.



INJNIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOrO mpemMera «MaremaThka» JOKHO O0OECIIeYnBaThH
JIOCTH>KEHUE Ha YPOBHE CpeHEero o0111ero o0pa3oBaHusl CIEIYIOUUX TUYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUYHOCTHBLIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPaMMbl Y4eOHOrO MpeameTa
«MaremaTuKa» XapakTepU3yTCS:

I'paxmanckoe BoCcnIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUUA O0YYAIOIIETOCs! KaK aKTUBHOTO
M OTBETCTBEHHOI0 WIE€HAa POCCUHCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoILeayp TpaxaaHCKOro ooOmiecTtBa (BbIOOPBHI, OMPOCHl M TIp.), yMEHUEM
B3aHMOJICMCTBOBATh C COLMAIbHBIMU WHCTUTYTAMHU B COOTBETCTBUH C WX
(GYHKUMAMH U Ha3HAYEHHEM.

[TatprioTyeCcKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUUCKOW MAaTE€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHHUIO ATUX JOCTHKEHUM B JIPYTUX HayKaX, TEXHOJOTuAX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUA:

OCO3HAHHUEM TYXOBHBIX IIEHHOCTEMN POCCHMCKOTO HApoOJa;
Cc(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, JTHUYECKOTO  TOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJla B HOCTPOCHUE YCTOMUYUBOrO OYIyIIIETO.

DCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOUICHHEM K MHpPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJau, peLIEeHU, pacCyXICHUM;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

DOu3nyecKkoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MATeMaTUYECKUE 3HAHUS B
HHTEpecax 3J0pPOBOTO U O€30MacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbIO (3710pOBOE€ MUTaHKE, COANIAHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT/bIXA, peryiisipHas dbuznyeckas aKTUBHOCTH); (dbuznyeckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTHIO.

TpynoBoe BocluraHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCUOHAIBHOM  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymieit npodeccud W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHbBIC IUJIAHBI;
FOTOBHOCTBIO W CIIOCOOHOCTBIO K  MaTreMaTH4eCKOMY OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]la4y MaTeMaTUYeCKON HAIPaBICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO JKOJOTUUYECKOW KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMATBLHOMN
Cpelbl, OCO3HAHMEM TJIO0AJIBHOTO  XapakTepa HSKOJOTMYECKUX MpooJieMm;
OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU ISl PEIICHUs 3aJlad B
o0JlacTh OKpyXalollel cpeabl, T[UIAHUPOBAHUS TOCTYNKOB M OLEHKU UX
BO3MOKHBIX MTOCJEACTBUM JIJIsI OKPY>KAIOIIEH CPeibl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM U  OOIIECTBEHHOM MPAaKTUKHU, [MOHUMAaHUEM
MaTeMaTU4YeCKOM HayKuh Kak cdepbl 4enoBEYECKOW MAesTeIbHOCTH, 3TamnoB €&
pa3BUTHA M 3HAYMMOCTH JJIS Pa3BUTUS IUBWIMW3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTU4YECKOW KyJIbTYpOW Kak CpEJCTBOM [O3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 W HCCIETOBATEIbCKYIO AEATEIbHOCTh
WHJIMBUAYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MareMaTuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATBHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YVHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsAMY, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznagamenwvmvie  Oeticmsus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 obyuarwuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpyJcalowe2o0  Mupa,  NpuMeHeHue  J102UYeCKUX,
uccne008amenbCKux onepayuti, ymeHui pabomams ¢ uHgopmayueti).

ba3oBeble slornueckue 1enuCTBuUs:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH; (OPMYIHPOBATH
OTIpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIICCTBEHHBIA  TPHU3HAK
KiaccupuKanuy, OCHOBaHUSA [Jisi 0OOOIIEHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCIIpUHUMATh, (QopMyaupoBaTh H  NPeOOPA3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE W OTpULATENIbHbIC, €IUHUYHBbIC, YACTHbIE U OOLIUE;
YCIIOBHBIE;

BBISIBIISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOopeursi B (akTaxX, JAHHBIX, HAOIOJCHUSX U YTBEPKICHUAX;
npejyiaratb ~ KpUTepud  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
[IPOTUBOPEUNL;

JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX W
MHJYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;
MIPOBOJUTH CaMOCTOATENIEHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJAEHUN (MPSAMbIE U OT MPOTUBHOIO), BHICTPAaUBATh apryMEHTAIHIO,
MPUBOAUTHL TPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIEC
CYXKJICHHSI U BBIBOJIbI;

BBIOMpaTh CHNOCOO pelieHus: y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BapUaHTOB peUIeHUs, BbIOMpaTh HauOoee MNOAXOASAIMN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBrle nccienoBaTenbCKUe IEHCTBU:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopmMynHpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHUBOpEUHE, MpodiieMy,
yCTaHaBIIUBaTh  HMCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJIUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIN AKCTIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTH4E€CKOIo
o0beKTa, SBJICHUS, MpOLecca, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIY
00bEeKTaMU, SBICHUSIMH, MPOLECCAMU;

CaMOCTOSITEIbHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HCCIIEA0BaHUs, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000O0IIECHHUI;

MIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTHE IIpollecca, a TAaKKE BBIIBUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmarnueii:

BBISIBIISITh JeUIUThl MHDOpPMALMK, JAHHBIX, HEOOXOAUMBIX JJisI OTBETa
Ha BOMIPOC U JJIsl PEUICHUS 3a/1a4H;

BbIOMpaTh  MHGOpPMALMIO U3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTABICHNUS;

CTPYKTYypUpOBaTh UHGOPMAILIUIO, TPEACTABIATh €€ B pa3IU4HBIX (popMmax,
WJUTIOCTPUPOBATH rpaduuecKu;



e OIICHUBATH HAAEKHOCTD nHpopMaIu 10 CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKaAmMUGHble  Oelcmeus, 0Oecnedusarom

CPOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00VUAIOUWUXCSL.

OO6menue:

e BOCIpPUHUMATL U (OPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMH | TIEJISIMH OOIICHHMS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS II0
X0y peIIeHUs 3a/1a4i, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ysIbTaT;

e B X0Ji¢ OOCYXIICHHUS 3a7]aBaTh BOIIPOCHI MO CYIECTBY 00CY)IaeMOU TEMBI,
poOJIeMBl, pelaeMoOr 3aJ1aui, BhICKA3bIBaTh WJICH, HAIICICHHBIC HA TIOMCK
pEIICHMS; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXKUBATh Pa3IMuMe W CXOJICTBO IO3UIIMMA;, B
KOppekTHOU popme hopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHHSI,;

e TMPEACTABIATH  pPE3yJNbTaThl  pEHIEHUs  3aJaud,  AKCIEPUMEHTA,
UCCIIEIOBAHUSI,  TMPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1au MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

CoTpyaHHUYECTBO:

e TMOHMMATh M  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW |
WHJMBUYaJIbHOU paOOThl MpU PEIICHUH y4eOHBIX 3aj/1ay; MPUHUMATh 1EJb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3aAlMI0 COBMECTHOMU
paboThI, pacnpeensiTh BUAbl padoT, JOrOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTaT paboThl; 0000111aTh MHEHUSI HECKOIBKUX JIIOJIEH;

e Y4acCTBOBaTh B IPyNMHOBBIX popmax paboThl (00CYkaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPAVUHUPOBaTh CBOU JIEUCTBUSL C JIPYTMMHM 4YICHAMU KOMAaHJbL;
OLICHMBAaTh KAa4e€CTBO CBOETO BKJIaJla B OOLIUNA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

3) Yuusepcanvnvie  pecynamuenuie oelicmausl, obecneuugarom
Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
CamMoopranuzanmsi:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUs 33J]aui, BBIOUPATh CIIOCOO PEIICHUs C
Y4E€TOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN ¢ yYETOM HOBOUM MHGOPMAIIUU.

CaMOKOHTpOJIb:

e BIAJCTh HAaBBIKAMU [IO3HABATEIbHOM pedJeKCMU KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJE€Th CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIL Ipolecca |
pe3yibpTaTta pelleHrus MaTeEMaTUIEeCKOW 3a/1a4u;



e TPEABHAECTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH NpPU PEHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [I€STECIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBAaTb COOTBETCTBHE peE3yJibTaTa LEJIU U YCIOBUAM, OOBICHSITH
MPUYMHBI JTIOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJbTATOB JESATEIBHOCTH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAIIA3a)
Ha YpPOBHE CpPEIHEro o0miero oOpa3oBaHUs JOJDKHO OOECIEeUMBATH JOCTUKEHUE
CJIEIYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia 1 BIYUCICHUSA

OnepupoBaTh MNOHATUSMM: PALUOHAIBHOE M JEHCTBUTENIBHOE YHUCIO,
OOBIKHOBEHHAsI U IECATUYHAS IPOOb, MPOLICHTHI.

BeimosiHAT  apupMeTHUYECKHME ~ Olepauud € paldOHAIbHBIMU |
JNEUCTBUTEIILHBIMU YUCIIAMM.

BeimosiHATh TpUOIMKEHHBIE BBIYMCIEHUS, UCIIONb3Ysl MpaBuia OKPYIJICHMUS,
JeJ1aTh PUKUJIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN.

OnepupoBaTh NMOHATHAMU: CTENEHb C LEIbIM IIOKa3aTeseM; CTaHAapTHas
dbopma 3amKcu JIEUCTBUTEIBHOTO YKCJIA, KOPEHb HATypaJIbHOM CTENEHU;
MCII0JIB30BaTh MOAXOAAIIYI0 (POPMY 3aMUCH I€MCTBUTENIbHBIX YHCEI ISl pELICHUS
MIPAKTUYECKUX 3a7a4 U NIPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC W TaHI'€HC IPOM3BOJIBHOTO YTJIA;
MCII0JIb30BaTh 3aMHCh MPOU3BOJBHOTO yIila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHAMH: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJOE,
paLMOHAIIbHOE, UPPALIMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHUE,

BeimosiHATh npeoOpa3oBaHus TPUTOHOMETPUUYECKHX BBIPAKEHUM M pelIaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BeimosiHATE mpeoOpa3oBaHMs LEJbIX, PALMOHAJIBHBIX W HpPpPalUOHAIBHBIX
BBIDOXEHUM W pellaTb OCHOBHBIE  THUIIBI  LEJBIX, pAalUOHAIBHBIX W
HMppaLOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATs ypaBHEHMsI U HEPABEHCTBA JJIs PELICHU MaTeMaTUYECKUX 3a1a4
W 3aJ1a4 U3 pa3jIu4HbIX 00J1acTell HAYKU U PeabHON KU3HH.



MogenupoBaTh peanbHbIE CHUTYallUM Ha S3bIKE alreOpbl, COCTaBIISThH
BBIpa)KCHUSI, YpaBHEHHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIH C HCIOIb30BAHUEM allllapaTa ajreopsbl.

DYyHKUNM U TPaPUKU

OnepupoBaTh MOHATUSAMHU: (PYHKIUS, CIIOCOOBI 3aJaHus (PYHKIMH, 001acTbh
OMpeNIeNICHUs] U MHOXECTBO 3HAaYCHUM (QyHKUMH, Tpaduk (QyHKUIHH, B3aUMHO
oOpatHbie (QyHKIUY.

OnepupoBaTh MOHATHSAMU: UYETHOCTh M HEYETHOCTh (QYHKIHUHM, HYIU
(yHKIIMHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Ncnonw3oBaTh rpaduku GyHKIUN IS PEIIEHUS] YpaBHEHUH.

Crpouth U uutath rpaduKu JUHEHHON (PyHKUIMM, KBagpaTUUHON (DyHKUUH,
CTENEHHOW (DYHKIIMU C 1IEJIBIM NTOKA3aTEJIEM.

Ucnonw3oBate rpaduku GyHKOME s HCClEIOBaHUS TMPOLIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUH 3a7a4 W3 JPYruxX Y4eOHBbIX MPEAMETOB U peaabHOU
KU3HU; BbIpaxkaTh (hOPMyJiaMu 3aBUCUMOCTH MEXKAY BEIIMUUMHAMMU.

Hauana MaTeMaTHuecKoro aHajamnsa

OnepupoBaTh TMOHATHSMHU: TOCIEIOBATEIBHOCTh, apupMeThyeckass u
reOMETPUYECKask IPOrPECCHUM.

OnepupoBaTh TMOHATHUSMU: OECKOHEUHO YyOBbIBalOllass TeOMETpUuecKas
nporpeccusi, CcyMMa 0€CKOHEUHO yObIBaIOIIEH T€OMETPUUECKOM MPOTrPECCUu.

3agaBath MOCIEAOBATEILHOCTH PA3IMUYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATENBHOCTEN U MPOTPECCUN IS PEIIEHUS
peanbHbIX 337a4 MPUKIATHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPAIIH HaJ MHOXECTBAMH.

Hcnons30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar JJii  ONUCAHUS
peanbHBIX MPOLIECCOB M SIBJICHUM, NPU pPEHICHUU 3a7ad U3 JPYyrux Yy4eOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHSITHUSIMH: onpeeeHue, Teopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KVIACC

Yucsia v BBIYHCTICHUSA

OnepupoBaTh TMOHATUSIMH: HATypaJibHOE, I€J0€ YHCJIO; HCIOJIb30BAThH
MPU3HAKU JIEIMMOCTH 1IEJIbIX YUCEN, Pa3JI0KEHUE YMCIa HAa MPOCThIE MHOXKUTEIU
JUTSL pelIeHUs 3a/1au.

OnepupoBaTh MOHATHEM: CTENIEHb C PAIIMOHATBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHUSIMU: JorapudM UHCia, TECITUYHBbICE W HATypaJibHbIC
norapu@mel.



YpaBHeHHsI U HEPAaBEHCTBA

[IpuMensTs CBOWCTBA CTEMEHW IS  MOpeoOpa3oBaHUs  BBIPAXKEHUI;
ONEPUPOBATh MOHATHSIMH: IOKA3aTEJIbHOE YPAaBHEHHWE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIbI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BoinonusaTh mpeoOpa3oBaHusi BBIPAXKEHHM, COAEpKaIUX Jorapudmel;
ONEepUPOBATH MOHATUSIMU: JIOTAPUPMUUYECKOE YpPABHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts pemenns npocTeUINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMHU: CUCTEMA JIMHEWHBIX YPABHEHUW U €€ PEIICHUE;
WCIMOJIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUH JJIs1 PELICHUS MPAKTUYECKUX 3a7a4.

Haxonuth pemrenuss npoCTENIINX CUCTEM M COBOKYIHOCTEN PalMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopgenupoBaTh peanbHble CHUTYallUM Ha S3bIKE alreOpbl, COCTaBIISThH
BBIPAKCHUS, YPABHEHHUs, HEPABEHCTBA M CHUCTEMbI IO YCIOBHUIO 3aJ1auH,
MCCJIEeI0BATh MOCTPOEHHBIE MOJIETH C UCIIOJIB30BaHUEM ammapara ajareOpsl

DYyHKUUM U TPaPUuKU

OnepupoBaTh  MOHIATUSMU: TepuoAnYecKas  (YHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIIMM, TOYKM JKCTpeMyMa (QYyHKUHUHM, HaubOobliee U
HauMEHbIIee 3HAuYeHHs (QYHKIUMM Ha MPOMEXKYTKE; HCIOIb30BaTh UX s
UCCIEe0BaHNs (PYHKIMH, 3aJaHHOI rpa)uKoM.

OnepupoBaTh MOHATHSAMU: TpadUKU MOKa3aTEIbHOM, JorapupMuUYecKon u
TPUTOHOMETPUUECKUX (PYHKIMIA; n300paxaTh UX Ha KOOPAUHATHOW MIOCKOCTH U
WCIOJIb30BATH JJISl PELICHUS] YPABHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH T'paUKHU JTUHEHHBIX ypaBHEHUI
Y UCTO0JI30BaTh UX JIJIsl PELICHUSI CUCTEMbI IMHEUHBIX YPaBHECHU.

UcnonwzoBate rpaduku GyHKOME s HCClIEIOBaHUS TMPOLIECCOB U
3aBUCUMOCTEH U3 JPYTruX y4eOHbIX AUCHUILIVH.

Hauasia MaTeMaTH4YeCKOI0 aHAJIM3A

OnepupoBaTh MOHATUSIMU: HENPEpbIBHAS (DYHKIUS;, TPOU3BOHAS (DYHKIUU;
UCIIOJIb30BaTh FT€OMETPUUYECKUMN U (PU3NUECKUNA CMBICI MPOU3BOAHOM ISl pEICHUs
3a7ay.

HaxonuThs npon3BoiHbIC 3JIEMEHTAPHBIX (PYHKIIHMI, BHIYUCISATH MPOU3BOAHBIC
CYMMBI, IPOU3BEJICHUS], YACTHOTO (YHKIIHIA.

Hcnons3oBaTh NPOU3BOAHYIO JUISl KCCIIeIOBaHMS (DYHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBbI, IPUMEHSTh PE3YJIbTaThl UCCIAEAOBAHUS K TOCTPOCHUIO IPA(PUKOB.

Hcnonb3oBaTh NPOU3BOAHYIO ISl HAXOXKJICHUS HAWIIYUIIErO0 PENICHUS B
MPUKJIAAHBIX, B TOM YHCJIE€ COLMATIbHO-3KOHOMHUYECKHX, 3aa4ax.

OnepupoBaTh TOHSATUAMH: MEepBoOOpa3Hass U  HMHTErpaj; IOHUMATh
r€OMETPUYECKUN U PU3HUECKUN CMBICI UHTETpaa.



HaxomuTe mepBooOpaszHbie dJIEeMEHTAPHBIX (DYHKIHA, BBHIYUCISATH WHTETPA
o ¢popmyine Hotorona—JleiOnuna.

Pemate mpuknagHbie 3a7a4yd, B TOM YHCJIE COIMAILHO-DKOHOMHYECKOTO M
buznyeckoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosaunuyectBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM JIeKTPOHHBIE (LM(pPOBbIE)
KonTtpoabnbie | IlpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
MHoOxecTBa paliuOHAIBHBIX U
1 JNENCTBUTENBbHBIX YKcell. PallnoHaNbHBIE 14 1 https://m.edsoo.rt/KYG7NZURY
YPaBHEHUS U HEPABEHCTBA
@ynkuuu U rpaduku. CTEneHs ¢ LeabM
2 YK pad a 6 https://m.edsoo.rt/EEM1F56M3
[10Ka3aTeIeM
ApudpmeTrnueckuii KOpeHb N—OU CTENEHMU.
3 pucp P 18 1 https://m.edsoo.ru/W2CV80370
WppainmoHaibHble ypaBHEHNS U HEPABEHCTBA
DopMyiIbL
4 TpUrOHOMETpUU. T pUroHOMETpUYECKHE 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUs
5 IlocnenoBaTenbHOCTU U IIPOrPECCUU 5 https://m.edsoo.ru/0INYSKYRU
[ToBTOpeHue, 0000IIEHNE, CUCTEMATH3 AL
6 P H t 3 1 https://m.edsoo.ru/SEBER9VKS
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I1O 63 4 0

I[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM JIeKTPOHHbBIE (LM(pPOBbIE)
n/n NPOrpaMMblI Bcero Kontpoarbie | Tlpakritieciie o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Crenens ¢ palluOHAIBHBIM [T0KA3aTEIEM.
1 [ToxazatenbHast Qpynkuus. [ToxazaTenbHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmudeckue ypaBHEHUS U 12 https://m.edso00.ru/107CT1AVS8
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUN U UX
3 rpaduku. TpuroHoMeTprIecKue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpaBEHCTBA
4 IIpounsBoaHas. [IpuMeHeHne MPOU3BOIHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 HNuTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBW A4BH
6 Cucremsbl ypaBHEHUN 12 1 https://m.eds00.ru/GTO833N3F
7 HarypanbHble u nensie uncina 6 https://m.edsoo.ru/RSROSSJFR
8 Hostoperte, OGOGHICHIEG’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEMAaTH3alysl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTH4eckune
padoThI

Jara
U3YYeHUs

JIeKTPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl

MHO3K€eCTBO, Onepauy Hal
MHOXecTBaMHU. /luarpamMmsl
Olinepa—BeHHa

https://m.edsoo.ru/HUOLULGL9

PanmonanbHbIe YuCia.
OOBLIKHOBEHHBIE U IECATHYHBIE
IpoOu, IPOLIEHTHI, OECKOHEYHBIE
MEePHOTUIECCKHIE TPOOH

https://m.edsoo.ru/37WASYES4

ApudmeTrnueckue onepanum ¢
palMOHAILHBIMH YHCIIAMH,
peoOpa30BaHMs YUCIOBBIX
BBIPAXKCHUMN

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

[Tpumenenue npo0eit u
IIPOLIEHTOB JUIsl PELIEHUS
IIPUKIIAIHBIX 3a7ja4 U3 pa3IudHbIX
OTpaciiell 3HAaHUM U peanbHOU
AKU3HU

https://m.edsoo.ru/PFOU2V68I

[Tpumenenue npo0eit u
IIPOLIEHTOB JUIsl PELIEHUS
IIPUKJIAIHBIX 3a7ja4 U3 pa3IudHbIX
OTpaciiel 3HAaHUM U peanbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JleiicTBUTENIbHBIC YHCIIA.

https://m.edsoo.ru/P3JPHC8MO




PammmonanbHble 1
HWppalUOHAIbHBIE YHUCIIA

ApudmeTrnueckue onepanum ¢
JEeWCTBUTENBHBIMU YHCIaAMHU

https://m.edsoo.rt/IMQWZ24T1

[TpubnnKEHHbBIE BEIYNCIICHUS,
IIpaBUJIa OKPYIJICHHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUN

https://m.edsoo.ru/JFSKMI11EJ

ToxnecTBa U TOXAECTBEHHBIE
npeoOpa3oBaHUs

https://m.edsoo.ru/VA4VH6PJID

10

YpaBHEHHE, KOPEHb YPABHCHUS

https://m.edsoo.ru/KFDEBHI7I

11

HepaseHnctBo, pemenue
HEpPaBEHCTBA

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

12

Merox uHTEPBAJIOB

https://m.edsoo.ru/EIXGRN3D0

13

Pemenue nensix u 1poOHO-
palroHAIBHBIX YPABHCHUN U
HEPaBCHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KonTtponsHas padota Nel mo reme
"MHOXeCcTBa pallMOHAIBHBIX U
JNEVUCTBUTENLHBIX YHCETT.
PanmonansHbIe ypaBHEHUS U
HEpaBeHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

OyHKIHS, CTIOCOOBI 3aJaHHs
¢ynkuuu. Bzaumuo oOpaTHbie

byHKITII

https://m.edsoo.ru/LUY75YGCX

16

I'paduk pynkimu. O6macTh
OTIpe/IeNIeHUs] © MHOKECTBO
3HayeHui ¢pyHkiuu. Hymu
¢ynkuuu. [IpoMexyTku

https://m.edsoo.ru/KN7K4I8VC




3HaKOIIOCTOAHCTBA

17

Yérupie 1 HEUETHBIC (HYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

CTelneHn ¢ LEIbIM ITI0Ka3aTEIEM.
CrannaptHas ¢popma 3arnucu
JNEUCTBUTEIILHOIO YHCIIa

https://m.edsoo0.ru/7TS62DZBQ

19

Hcnonn3o0BaHue 1m0 X0 AAIICH
(OpPMBI 3aITUCH IEHCTBUTEIBHBIX
YUCEIl JUISl PELIEHUS
MPAaKTUYECKUX 3a7a4 U
MPECTaBJICHUS TaHHBIX

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast GyHKIUSA C
HaTypaJbHbIM U LEIBIM
nokazareyeM. E€ cBolicTBa u

rpaduk

https://m.edsoo.ru/13LJ5S0GEE

21

Apudmernueckuii KOpeHb
HAaTypaJbHOU CTEIECHU

https://m.edsoo.ru/7TCVYEVAV7

22

Apudmernueckuii KOpeHb
HAaTypaJbHOU CTEIECHU

https://m.edsoo.ru/KQOBCYHLS5Y

23

CoiicTBa apudmMeTrnaeckoro
KOpHs HaTypaJbHOM CTEIIEHU

https://m.edso00.ru/169L4JVYQ

24

CoiicTBa apudmMeTrnaeckoro
KOpHs HaTypaJbHOM CTEIIEHU

https://m.edsoo.ru/77PFLCQ8N

25

CoiicTBa apumMeTnaeckoro
KOpHs HaTypaJbHOM CTEIIEHU

https://m.eds00.ru/G5SWZ3RWF

26

JlelicTBuS ¢ apu(PpMETHIECCKUMHU
KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/KBGV9J41B

27

JlelicTBuS ¢ apu(PpMETHIECCKUMHU
KOPHSIMU N—O# CTENEHHU

https://m.edsoo.ru/YG9QJLHAI




JlelicTBuS ¢ apuPMETHICCKUMHU

28 = https://m.edsoo.ru/3AMIGAHQSM

KOPHSIMU N—OU CTENEeHU
elicTBUA ¢ apupMeTHUECKUMU

29 A 13 b https://m.edsoo.ru/3AMOROG1D3

KOPHSIMU N—OU CTENEeHU
elicTBUA ¢ apupMeTHUECKUMU

30 A 13 b https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMU N—OU CTENEHU
Pemenne uppamoHaiIbLHBIX

31 N ppatt https://m.edso0.ru/NXMGYF8I5
YpaBHEHUN U HEPABEHCTB
Pemenne uppamoHaibLHBIX

32 Upp H https://m.eds00.ru/OWXIFVOGJ
YpaBHEHU U HEPABEHCTB
Pemenne uppamoHaibLHBIX

33 Upp H https://m.edso0.ru/T66K2RMY5
YpaBHEHUU U HEPABEHCTB
Pemenne uppamoHaibLHBIX

34 Upp H https://m.edso0.ru/OAIN4WIJO
YpaBHEHU U HEPABEHCTB
Pemenne uppamoHaibLHBIX

35 Upp H https://m.edsoo.ru/HWHUD2NNC
YpaBHEHU U HEPABEHCTB
CBoiicTBa 1 rpaduK KOpHSI h-0if

36 pad p https://m.edsoo.ru/1E25E18SD
CTEIEHU
CaoiicTBa 1 rpad@uK KOpHSI h-0if

37 pad p https://m.edso0.ru/QNZBIV7GS
CTEIEHU
KonTtponsHas padota Ne2 o reme
" ApudMeTHIECKINIT KOPEHDb N—OU

38 pud p https://m.edso0.ru/Q1KQCUC4D
crenenu. MppauroHanbHbIe
YpaBHEHUS U HEpaBeHCTBA"
CuHyc, KOCHHYC ¥ TAHT'CHC

39 Y 4 https://m.edsoo.ru/CPX3082P7
YHUCJIOBOIO apryMeHTa
CuHyc, KOCHHYC ¥ TAHT'CHC

40 M Y https://m.edsoo0.ru/KEQV00CZZ

YKCJIOBOIO apryMeHTa




41

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

42

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpudeckas
OKPYXHOCTB, OIIpEICTICHHE
TPUTOHOMETPHUECKUX (YyHKIUN
YHCIOBOTO apryMeHTa

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

44

Tpuronomerpuueckas
OKPYXHOCTB, OIIpEICTICHHE
TPUTOHOMETPHUECKUX (YyHKIUN
YHCIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopmyIbl

https://m.edsoo.ru/ISF5SRJJ3N

46

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopmyIbl

https://m.edso00.ru/SC5U397F9

47

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopmyIbl

https://m.eds00.ru/918HYTGCO

48

OCHOBHBIC TPUTOHOMETPUYECKHUE
bopmyIbl

https://m.edso00.ru/CO9TMKQF48

49

[TpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKCHUI

https://m.edso0.ru/9IMOOAFCO

50

[TpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKCHUI

https://m.edsoo.ru/LTBOUHA4F

51

[TpeobpazoBanue
TPUTOHOMETPUUECKUX

https://m.edsoo0.ru/BOK9K8FGV




BBIpaXKCHUH

52

[TpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKCHUI

https://m.edsoo.ru/VM9110N5V

53

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAXKCHUI

https://m.edsoo.ru/GNKNPMR 1U

54

Penrenne TpuroHOMETpUYECKUX
YPaBHEHUHU

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

55

Penrenne TpuroHOMETpUYECKUX
YPaBHEHUHU

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

56

Penrenne TpUroHOMETpUYECKUX
YpaBHEHUHU

https://m.edsoo.ru/LEPISYY4W

57

Penrenne TpuroHOMETpUYECKUX
YpaBHEHUHU

https://m.edsoo.ru/MUSCZXE6Q

58

Penrenne TpUroHOMETpUYECKUX
YPaBHEHUHU

https://m.edsoo.ru/HPKOF4KJP

59

Penrenne TpuroHOMETpUYECKUX
YpaBHEHUHU

https://m.edsoo.ru/FNX4E5SLUC

60

OO6o01enue o remam
"OCHOBHBIE TPUTOHOMETPUUECKUE
¢dopmynsl. Tpuronomerpudeckue
ypaBHEHHUA"

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

61

KonTtponsHas padota Ne3 o reme
"®OopMyJIbl TPUTOHOMETPUHU.
Tpuronomerpuueckue
ypaBHeHus'"/Beepoccuiickas
mpoBepouHasi paboTa

https://m.edsoo0.ru/RCOOETONA




62

Hrorosas koHTpoJbHAs padoTa /
Bcepocculickas npoBepoyHas
pabota

https://m.edso0.ru/OINT7D20Q5

63

O0001enue, cHCTEMaTH3AIHA
3HaHUH 3a Kypc anreOpbl 1 Havyaj
MaTeMaTH4ecKoro aHaauza 10
KJIacca

https://m.edso0.ru/BO3X694VF

64

Apudmernueckas u
reoMeTpUYecKasi IPOTrPeCcCH.
Hcnonp30BaHue MPOTPECCHH IS
peleHus peanbHbIX 3a1a4
MPUKIIAJHOTO XapakTepa

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

65

BbeckoneuHo yObIBaromas
reoMeTprIecKasi Iporpeccusi.
CymMa O6eckoHeuHO yObIBaromeit
reOMETPUYECKOIl porpeccun

https://m.edsoo.ru/FSN2ANA4G

66

@opMyiia CI0KHBIX IIPOLIEHTOB

https://m.edso0.ru/DXJ82PMWO

67

dopmyJia CI0KHBIX TPOLIEHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O0001enue, cuCTEMaTH3aIHUA
3HaHUH 3a Kypc anreOpbl 1 Havyas
MaTeMaTH4ecKoro aHaauza 10
KJ1acca

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KoaunuyecTBOo 4acoB

Ne Hara DJIeKTPOHHbIe HH(ppoBbIE
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bcero u3y4eHusi ~ oOpa3oBaTeJibHbIE pecypchl
padoThI padoThI

Crenens ¢ paluoHaIbHBIM

1 1 https://m.edso0.ru/3SOCUH3 W0
MOKa3aTeleM

2 CaoiicTBa cTeneHu 1 https://m.edsoo0.ru/S5J1IROGOM
[TpeoOpa3oBanme BEIpa)KEHUH,

3 COZIEpXKAILIUX pallMOHAIBHBIE 1 https://m.edsoo.ru/R3VSPAH19
CTENEHU
[TpeoOpa3oBanme BEIpa)KEHUH,

4 COEpPKAIIUX pALlMOHAIBHBIE 1 https://m.edsoo.ru/10P1F2ZAS
CTENEHU
[TpeoOpa3oBanme BEIpa)KEHUH,

5 COJEpKAIIUX pAllMOHAIBHBIE 1 https://m.eds00.ru/DOYGI6WX7
CTENEHU
Iloka3arenbHble ypaBHEHUS U

6 1 https://m.edsoo0.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3aTenbHbIe ypaBHEHUS U

7 P 1 https://m.edsoo.ru/TSL5ZRHAJ
HEpaBEHCTBA
Iloka3arenbHble ypaBHEHUS U

8 1 https://m.edso0o.ru/M3KPYXT09
HEpaBEHCTBA
Iloka3arenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
Iloka3arenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/43EARX0D3
HEpPaBEHCTBA

11 [Toxa3zaTenpHast QyHKIMS, €& 1 https://m.edsoo.ru/TEO869HTH




CBOIicTBa U rpaduk

KonTtponsHas padota Nel mo reme
"CreneHp ¢ palOHAIbHBIM

12 nokazareneM. Iloka3arenbHas https://m.edsoo.ru/SBWZVFW9F
¢bynkuus. [TokazarenbHble
YpaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm uucna https://m.edsoo.ru/S2PYSSME7

€CSITUYHBIE U HATYPaJIbHbIE

14 A yp https://m.edso0.ru/AJ51DTX9E
sorapupmMsl
[IpeoOpa3oBaHue BRIPAKCHUIA,

15 beobp P https://m.edsoo.ru/TAWFA1Q50Q
CoJIepKaIUX JOTApHPMBI
[IpeoOpa3zoBaHue BRIPAKCHUI,

16 beobp P https://m.edsoo.ru/GBGH44TGC
CoJIepKAaIUX JOTapHPMBI
[IpeoOpa3zoBaHue BBIPAKCHUI,

17 beobp P https://m.edso0o0.ru/M8QS8RFDMS
CoJIepKaIUX JOTapHPMBI
[IpeoOpa3oBaHue BRIPAKCHUIA,

18 beobp P https://m.eds00.ru/6CDNOWZBQ
CoJIepKaIUX JOTapHPMBI
JlorapudmMmuueckue ypaBHEHUS U

19 pud yp https://m.edsoo.ru/HWUB2LHFU
HEPaBEHCTBA
JlorapudmMmuueckue ypaBHEHUS U

20 pud yp https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA
JlorapudmMmuueckue ypaBHEHUS U

21 pud yp https://m.edsoo.ru/VOQR1JP1IKW
HEPaBEHCTBA
JlorapudmMmuueckue ypaBHEHUS U

22 pud yp https://m.eds00.ru/0OYNMCK9RD
HEPaBEHCTBA
Jlorapupmuueckas pyHKIus, eé

23 . https://m.edso0.ru/JOOHWINGL
CBO#cTBa U rpaduk

24 Jlorapupmuueckas pyHKIus, eé https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpuyeckue GyHKINH,

25 . https://m.edsoo.rt/LQZVIYRDG
UX CBOICTBa U rpaduku
TpuroHoMeTpuyecKkue KLY,

26 P . P Py https://m.edsoo.ru/UUWKBSL6F
UX CBOICTBa U rpaduku
TpuroHoMeTpuyecKkue KLY,

27 P . P Pymicu https://m.edsoo.ru/95VB5SABJO
UX CBOICTBa U rpaduku
TpuroHoMeTpudyecKkue KLY,

28 P . P Py https://m.edsoo.ru/SP4IPSHQM
UX CBOICTBa U rpaduku
[TpuMepbl TPUTOHOMETPUIECKHIX

29 PUMEPEL 1P P https://m.edsoo.ru/SLSQ4AYYN
HEPABCHCTB
[TpuMepbl TPUTOHOMETPUIECKHIX

30 PHMEPBLTP P https://m.edsoo.ru/IJ19ZJZRQ
HEPABCHCTB
[TpuMmepbl TPUTOHOMETPUIECKIX

31 PUMEPEL 1P P https://m.eds00.ru/QY8YSBTCF
HEPaBEHCTB
[TpuMepbl TPUTOHOMETPUIECKHIX

32 PUMEPEL 1P P https://m.edsoo.ru/LL8LZOCDP
HEPABCHCTB
KonTtponrHast padota Ne 2 o treme
"Jlorapudmuueckast GyHKITHSL.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUTOHOMETPUUECKHE https://m.edsoo.ru/X8GZYMSHR
(GYHKIIMH B HX
rpaduku. TpuroHomerpuueckue
HepaBeHCTBa"

34 HenpepbiBHBIE GYHKITUT https://m.edsoo.ru/7ULWADO6B
Metoa UHTEPBAJIOB VISl PELLIEHUS

35 8 P AP https://m.edsoo.ru/RML4LS6CD
HEPABEHCTB

36 Meroa UHTEpBaJIOB ISl pEeLICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaBEHCTB

37 [TpousBoaHas GyHKIMH https://m.edsoo.ru/WWI1RR5VGS

38 [TpousBoaHas GyHKIMH https://m.edsoo.ru/TXVIGQIO2
I'eomeTpuueckuii u pU3UIECKUMN

39 P \(,b https://m.edsoo.ru/JZHKVI8M1
CMBICTT TIPOU3BOIHOM
I'eomeTpuueckuii u pU3UIECKUMN

40 P \(,b https://m.edsoo0.ru/3CPCCY4M6
CMBICTT TIPOU3BOIHOM
IIpou3BogHBIE PIEMEHTAPHBIX

41 p UH p https://m.edsoo.ru/JW5SAJQU3
byHKIHII
IIpou3BogHBIE PI€MEHTAPHBIX

42 P UH P https://m.eds00.ru/4G1IOYGVZ
byHKIHII
IIpou3BogHAas CYMMEI,

43 P 8 ™ . https://m.edsoo.ru/E952RO0JH
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA
IIpou3BogHAas CYMMEI,

44 P A m . https://m.edsoo.rw/VVIMX6YMG
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIA
IIpou3BogHAas CYMMEI,

45 P 8 ™ . https://m.edsoo.ru/4BJSFF974
MIPOU3BEACHHUS, YACTHOTO (PYHKITHIA
IIpuMeHeHne nNpon3BOIHOM K

46 UCCIIeIOBAHUIO (DYHKIIMIA Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

47 UCCIIeIOBAHUIO (DYHKIIMIA Ha https://m.edso0o.ru/SWLITUSNG6
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

48 UCCIIEIOBAaHUIO (QYHKIIMIA Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpumeHeHne Tpou3BOAHOM K

49 P P s https://m.edsoo.ru/SD0D4AJ44

UCCIIEIOBAaHUIO (QYHKIIMHA Ha




MOHOTOHHOCTb U IKCTPEMYMBbI

50

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIETO 3Ha4YCHUs (DYHKITUN
Ha OTpe3Ke

https://m.edsoo0.ru/7272CUKCS

51

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIETO 3Ha4YCHUs (DYHKITUN
Ha OTpe3Ke

https://m.edsoo0.ru/N1RZQXS50

52

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIETO 3Ha4YCHUs (DYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenue HauOOJIbIIErO U
HAaUMEHBIIIETO 3Ha4YCHUs (DYHKITUI
Ha OTpe3Ke

https://m.edsoo0.ru/AKTKOA3GX

54

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIET0 3Ha4YCHUs (DYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxnenne HauOOJIbIIErO U
HAaUMEHBIIIETO 3Ha4YCHUs (DYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/B1IUM1880F

56

[IpumeneHnre npou3BOIHOM IS
HAXOJKJCHUS HAWITYYIIEro PEHICHUs
B IIPUKJIAIHBIX 33/1a4ax, JUIs
OTIpEIENIEHUsI CKOPOCTH IpolLiecca,
3aJJaHHOTO (POPMYJION MK
rpaduKomM

https://m.edsoo.ru/76RUOWSL4

57

KonTtponsHas padota Ne3 o reme
"IIpousBoanas. IIpumenenune
IIPOU3BOIHOMN"

https://m.edsoo.ru/I1 TOP2ZW6




[TepBooOpasnas. Tabmuma

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
ITepBooOpasuasa. Tabmuia

59 p p H https://m.edsoo.rt/EKWEW6ZVN
MepBOOOPA3HBIX
HuTerpai, reoMeTpuueCKuii U

60 p . p https://m.edsoo.ru/GXN2ALIAF
(buznUecKuil CMBICT HHTETpaJa
HuTerpai, reoMeTpuueCKuii u

61 p . p https://m.edsoo.ru/1D9F617XS
(bu3nUeCKuil CMBICT HHTETpAJa
HuTerpai, reoMeTpuueCKuil U

62 p . p https://m.edsoo.ru/R41DMTCOB
(buznUecKuii CMBICT HHTETpAJa
Briuucienne narerpaia no

63 p . https://m.edsoo.ru/ WOFLPOB9R
dbopmyne Hetorona—Jleiibuuna
Briuucienne narerpaia no

64 P . https://m.eds00.ru/8W8SCCYVO
dopmyne Hetorona—Jleiibnuna
Brluucienue narerpaia no

65 p N https://m.edsoo.ru/YZNS8QLCS5
dopmyne Hetorona—JleiiOuura
Briuucienne narerpaia no

66 p . https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleiibHuna

67 Cucrempl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 Cucrembl TMHENHBIX YPaBHEHUN https://m.edsoo.ru/ VMRPNPCKE
Pemrenne npukiiagHelx 3a1a4d C

69 IIOMOIIBI CUCTEMEI IMHENHBIX https://m.edsoo.ru/SLBVSWHAH
YPaBHEHUHU
Pemrenne npukiiagHelx 3a1a4 C

70 MOMOIIBIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
YPaBHEHUHU
CucTeMBl U COBOKYITHOCTH LIENBIX,

71 i H https://m.edsoo.ru/HKFHNLZWS5

pallnOHAJIbHBIX, UPpPALIMOHAJIbHBIX,




MOKa3aTeNbHBIX, JOrapu(PMUIECKUX
YPaBHEHUI U HEPAaBEHCTB

72

Cucrembl 1 COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTAPHPMUIECKUX
YPaBHEHUI U HEPAaBEHCTB

https://m.edsoo.ru/YLE9C41W2

73

Cucrembl 1 COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTAPHUPMUIECKUX
YPaBHEHUI U HEPAaBEHCTB

https://m.edsoo.ru/ WOM6V504U

74

CucremMbl 1 COBOKYITHOCTH LIETIBIX,
palOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTAPHPMUIECKUX
YPaBHEHUH U HEPABEHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonbs3oBaHue rpagukoB
(byHKIUH 1151 peleHus] ypaBHEHHHA
U CUCTEM

https://m.edso0.ru/6INYNDX7V

76

Hcnons3oBanue rpagukoB
(byHKIUH 1011 peleHus] ypaBHEHHHA
U CUCTEM

https://m.edsoo.ru/YFM784B20

77

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pa3nuyHbIX 00JacTeil HayKu U
peanbHOM )KU3HU

https://m.edso0.ru/8RGQ8CIOM

78

KonTtponsHas padota Ne4 o reme
"NHTerpan u ero NpuMEHEHHUS.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/ULRCW8K3K




HarypanbHble u 1ie1ble yncna B

79 . https://m.edsoo.ru/FXISL411G
3a/1ayax U3 pealbHOM KU3HU

80 Hatyparehsie i uenfle mena B https://m.edsoo.ru/V8YAT62FH
3a/1ayax U3 pealibHOM KU3HU

81 Haryparerbie u uenfle mena B https://m.edsoo.ruw/VUIEOO3ZE
3a/1ayax U3 pealibHOU KU3HU

82 [Ipu3Haku QeNMMOCTH LEIIBbIX YUCEI https://m.edsoo.ru/9D0OSUTKS0

83 [Ipr3HaKy IETMMOCTH LIENIBIX YUCEN https://m.edsoo.rt/TMXKTQFQM

84 [Ipu3Haku QeNMMOCTH LEIIBbIX YUCEI https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpeHue, 060061ICHNE,

85 CHCTeMaTHU3alus 3HaHUH. https://m.edsoo.ri/VC4TMOM?20
YpaBHeHust
[ToBTOpeHue, 060061ICHNE,

86 CHCTEMAaTU3aLMs 3HAHUH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpeHue, 060061ICHNE,

87 CUCTEMAaTH3alMs 3HAHUH. https://m.edsoo.ru/YOA4RM3BK
YpaBHeHust
[ToBTOpeHue, 060061ICHNE,

88 CHUCTEeMaTH3aIvsl 3HaHHH. https://m.edsoo.ru/L88XDG22C
YpaBHeHust
[ToBTOpeHue, 060061ICHNE,

89 CHCTEMAaTU3aLMs 3HAHUH. https://m.edsoo0.ru/1ZYOYJIL7E
YpaBHeHust
[ToBTOpeHue, 060061ICHNE,

90 CHUCTEeMaTH3aIvsl 3HaHHH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpeHue, 060061ICHNE, https://m.edsoo.ru/QWF7KCSIU




CUCTEMATU3alUs 3HAHWI.
Hepasencra

92

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUH.
Hepasencrpa

https://m.edsoo.ru/LDIZHGSWE

93

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUH.
Hepasencrpa

https://m.eds00.ru/OC78SW60OK

94

[ToBTOpeHue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHUH.
Hepasencrpa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpeHue, 060061ICHNE,
cuctemaTu3aius 3HaHui. CHCTEMBI
YPaBHEHUU

https://m.edso00.ru/D6Z5D67XQ

96

[ToBTOpeHue, 060061ICHNE,
cuctemaTu3aius 3HaHui. CHCTEMBI
YPaBHEHUHU

https://m.eds00.ru/S6P9OSBDO

97

[ToBTOpeHue, 060061ICHNE,
cucremMaTusauus 3HaHu. OyHKIHU

https://m.eds00.ru/678RGWN7D

98

[ToBTOpeHue, 060061ICHNE,
cucremMaTu3auus 3HaHu. OyHKIHU

https://m.eds00.ru/O2WTFDI9XN

99

HTorosas KOHTpoJbHAsA padoTa

https://m.edsoo.ru/XDBSV0O654

100

O0001enue, cucTeEMaTH3aIHsA
3HaHUH 3a Kypc anreOpbl 1 Havyam
MateMaTndeckoro aaiansa 10-11
KJIACCOB

https://m.edsoo.rt/LMTCHG70QX

101

O0001enue, cuCTeEMaTH3aIHsA
3HaHUH 3a Kypc anreOpbl 1 Havyaj

https://m.edsoo.ru/CKSK7PI30




mareMarudeckoro apaiania 10-11
KJIACCOB

O0001enue, cuCTEMaTH3aIHUA
3HaHUH 3a Kypc anreOpbl 1 Havyam

102 1 https://m.edsoo.ru/7GHSLC527
mareMarudeckoro agammsa 10-11
KJIACCOB
OBIIEE KOJIMYECTBO HACOB I10O 102

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbI

10 KVIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTaTa
1 Hucna v BIUKCICHUS
1 OnepupoBaTh HOHATHSAMH: PAUOHAIBHOE M JCUCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOLIEHTHI
- BeimonHATe  apudMeTHyeckue omepalu  C  PAalUOHAIBHBIMU |
' JEeWCTBUTENLHBIMU YHCIAMHU
13 BeimonHATe  npuOMMKEHHBIE — BBIUMCICHHS, HUCIONb3YyS  MpaBUIIa
' OKpYTJICHUS, 1eJIaTh MPUKUIKY U OLEHKY pPe3yJbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM MOKa3aTeleM, CTaHJapTHas
L4 ¢dopma 3anucH IEHCTBUTEIBHOTO YMCIIA, KOPEHb HATYpaJbHOW CTENEHU;
' MCIOJb30BaTh MOAXOIAIIYI0 (GOPMY 3aIHCH JEHCTBUTENBHBIX YHCEN JUIS
peleHus MPaKTHYECKUX 3a7a4 U MPeICTaBICHHS JTaHHBIX
OnepupoBaTh NOHATHSAMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIHLHOTO
1.5 yIJla; HCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yria depe3 oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKIHH
2 VYpaBHEHHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paLoHaIbHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
)5 BeimonHATe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKMX BBIPAKEHUH H
' pemaTh TPUrOHOMETPHUYECKHE YPaBHEHUS
BoImonHATh mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALMOHATBHBIX
23 BBIPQKCHUH M peIlaTh OCHOBHBIE THIIBI IIENIBIX, DPAlMOHAIBHBIX H
UppalMOHAIFHBIX YPaBHEHUN U HEPABEHCTB
24 [TpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJISI PEIICHUS MaTeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaslbHOM KU3HU




MO,Z[CJII/IpOBaTI: PCAJIBHBIC CHUTYyAllUU Ha SA3BIKC anrerH, COCTaBJIATH

2.5 BBIPAXKCHHUS, YPaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 337a4H, UCCIEI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHHEM amIapara anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTb MNOHATHUSAMH: (YHKLHUS, CIOCOOBI 3akaHus  (PyHKIHH,
3.1 o0acTh OmpeneNieHus] M MHOXKECTBO 3HA4YeHUH (QYHKIHMH, Tpaduk
(byHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEUETHOCTh (YHKLUHU, HYIH
' (byHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA
33 Hcnonb3oBatk rpaguky GyHKIMNA U1 pELIeHUs] ypaBHEHUN
34 Ctpouth W uuTaTh TpapuKH JMHEHHONW (YHKIUHU, KBaIPATHUYHOM
' (GyHKIMH, CTENEeHHON (QYHKIIMHU C IIeTTBIM NOKa3aTeneM
Hcnonp3oBatk Tpaduku (GYHKIUH A7 HMCCIEIOBaHUS MPOIECCOB H
35 3aBHCUMOCTEH TpU PEUICHWU 3aJad U3 JPYruX Y4EeOHBIX NPEIMETOB H
' peanbHOW JKM3HHM, BBIpaXaTh (QOpPMyJaMH  3aBHUCUMOCTH  MEXKIY
BEJIMYUHAMHU
4 Hauana maTemMaTu4eckoro aHaiamusa
41 OnepupoBaTh MOHATHAMHU: IOCIEAOBATEIBLHOCTb, apU(PMeTHUYeCKas H
' reoMeTpUYEcKasi IPOrpeccuu
OnepupoBaTh MNOHATHAMH: OECKOHEYHO YOBIBaroIias reoMeTpuyecKas
4.2 mporpeccus, CcyMMa OECKOHEYHO  YOBIBAIOIICH  T€OMETpPHUYECKOM
porpeccun
4.3 3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonp30Barh CBOMCTBA IOCIIEIOBATEIBHOCTEM U IIPOrPECCUM UL
' peleHus peanbHbIX 3aa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTuKa
5.1 OnepupoBaTh NOHATUSMH: MHOKECTBO, ONIEPAIIUH HA/l MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il ONUCaHMA
5.2 peambHBIX TPOIECCOB U SIBICHUH, NpU pEIIeHUH 3aJad M3 JPYrux
y4eOHBIX MPEAMETOB
53 OnepupoBaTh  MOHATHUAMHU:  OIpENEICHUE, Teopema,  CJIEICTBHE,

A0Ka3aTCJIbCTBO

11 KVIACC




Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUA

1.1

OHepI/IpOBaTI: MOHATHUAMU: HATYPAJIBHOC, MECJIOC YHUCIIO, HCIIOJb30BATh
MNpU3HAKKU JCIMMOCTHU LECJIbIX YHUCCI, Pa3JIO’KCHUC YHCJIa Ha ITPOCTBIC

MHOXHUTCIIN JIs1 pCUICHUA 3a1a4

1.2

OHepI/IpOBaTI: MOHATUCM: CTCIICHL C pallMOHAJIbHBIM MMOKa3aTCJIIEM

1.3

OHepI/IpOBaTI: IIOHATUAMMU: norapn(bM qucia, JACCATUYHBIC u

HaTypaJbHbIE JTOTapU(HMBI

VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumeHsTH CBOMCTBAa CTENMEHW [UId NpeoOpa3oBaHUS BBIPAKCHUH,
OIIEPUPOBATH IOHATUAMU: II0KA3ATEIBHOEC YPAaBHCHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BeimonHaTe mpeoOpa3oBaHusi BBIPAKEHHM, COJEpIKALIUX JIOTapu(MBbI;
OTIEPHPOBATH MOHATUSAMH: JIOTapU(MUIECKOE YpaBHEHHE U HEPABEHCTBO;

peraTh OCHOBHBIE THIIBI JIOTApU(MUUECKUX YPABHEHUN U HEPABCHCTB

2.3

Haxonuts pemienus npocTelinx TPUrOHOMETPUUYECKUX HEPABEHCTB

2.4

OnepupoBaTb NOHATUAMM: CHCTEMA JIMHEHHBIX YypaBHEHUHM U €€
pelieHue; UCIOoIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH I PELICHUS

MPaKTUYCCKUX 3adaY

2.5

Haxonute  pemieHuss IOPOCTEHIIMX CHUCTEM M COBOKYIIHOCTEM

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MO,Z[CJII/IpOBaTI: PCAJIbHBIC CUTyallUM Ha A3BIKC aJIFCGPBI, COCTaBJIATH
BBIPpAKCHHA, YPAaBHCHHA, HCPABCHCTBA U CUCTCMbI 110 YCJIIOBUIO 3aJia4H,
HCCIICA0BAaTL MOCTPOCHHBIC MOACIM C HCIOJB30BAHUCM allrapara

anreOpbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATHAMHU: TEPHOAMYECKas (YHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOUYKH SKCTpeMyMma (PyHKIMH, HauOoJbIIee U
HaMMeHbIIIee 3HaYeHUs] (QYHKIIMU Ha MPOMEXYTKE; UCIIOIb30BaTh UX IS

uccuenoBanus GyHKINM, 3aaHHON rpaduKoM

3.2

OnepupoBaTh MOHATUAMHU: TPadHKH ITOKa3aTeIbHOMN, JIOTapuPMUIECKON 1

TPUTOHOMETPUUYECKUX (QYHKIMHA; W300pakaTh HMX Ha KOOPIMHATHOMN




IIJIOCKOCTHU U UCIIOJIB30BaTh Ul PELICHUs YPABHECHUN U HEPABEHCTB

N300paxxaTh Ha KOOPJAMHATHOW IUIOCKOCTH TpapuKH JTHHEWHBIX

33 YpaBHEHUH M HCHOJB30BATh MX JUIS PEIICHUS CUCTEMbl JMHEHHBIX
YpaBHEHUH
34 Hcnonw3oBare rpadguku (yHKUMNH 7151 HCCIEAOBAHUS IPOIECCOB H
' 3aBHCUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILTUH
4 Hauana maTemMaTu4eckoro aHaiamusa
OnepupoBaTh MOHATUSAMH: HENpepbIBHAas (YHKIMSA, MPOU3BOJHAS
4.1 (GYHKUIMHU; HCHONB30BaTh TEOMETPUYECKMA M (PU3HUECKUH CMBICH
MIPOU3BOIHOM ISl pelIeHUs 3a1a4
42 HaxomuTh  mpOW3BOAHBIE  DIEMEHTAPHBIX  (DYHKIMHA, BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKIMH
Hcnonp3oBaTh MPOU3BOJHYIO JUIS  HCCIEOBaHUS  (YHKIUU  Ha
4.3 MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHATH PE3YIbTAaThl UCCIEAOBAHUS K
MOCTPOEHHIO IPahuKOB
14 Hcnonp30BaTh TPOU3BOIHYIO JJISI HAXOXKACHUS HAWIYYLIETO PEIICHUs B
' MPUKIIAJHBIX, B TOM YHUCIIE COIMATbHO-DKOHOMUYECKUX, 3a1auax
45 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATb
' reOMETPUYECKUI 1 (PU3MUYECKHI CMBICIT HHTETpaja
46 Haxomute mepBoOOpa3Hble 3JEMEHTapHBIX (YHKIUH, BBIYUCIATH
' uHTerpai no gopmyne Herorona — JleitOnuma
47 Pemare npuknanHeie 3a1a4, B TOM YHUCJE COLUATBHO-3KOHOMHYECKOTO

1 PU3NYECKOro XapakTepa, CPEACTBAMH MaTEMaTHYECKOTO aHaJIH3a




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon
1 Hucna v BIUKCICHUS
Pammonanbubie  uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE JAPOOH, IPOLEHTHI,
OeCKOHEUHbIE  TEepUOTUYECKHEe  Jpodu.  ApudMeThdyeckue  Omepauuud ¢
1.1 panMoHaNbHBIMU YMCIIaMH, MPeoOpa30BaHUsl YHUCIOBBIX BBhIpakeHWH. [IpumeHeHue
npoOeil M MPOLIEHTOB JUISl PEIICHUs] MPUKIATHBIX 33734 U3 Pa3InYHbIX OTpacieit
3HaHUU U PEAILHOM KU3HU
JleicTtBUTEnbHBIE  4ucia.  PanuMoHanmpHple M MpPpAlMOHAIBHBIE  YHUCIHIA.
1.2 Apudmernueckue omnepanuu ¢ JCHCTBUTENBHBIMU 4HcHamMH. [IpuOmmkEéHHbIE
BBIYMCIIEHUS, IPAaBUJIa OKPYIJIEHUs, IPUKUAKA U OLICHKA pPe3y/bTaTa BEIYUCICHUI
Crenenp ¢ 1ensiM mokaszareneM. CranpmapTHas (opma 3amuc JeWCTBUTENBHOTO
1.3 yucia. Vcnonbp3oBaHue moaxosimiei (Gopmbl 3aMCH JEHCTBUTENBHBIX YUCET JUIS
pelIeHNs IPAaKTUYECKUX 3aJad U IPEJICTaBICHUS TaHHBIX
14 Apudmernueckuii KopeHb HaTypajdbHOU cTeneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HATYPAJILHOU CTEIICHU
15 CuHyc, KOCHHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKAECTBEHHbIE TPEOOpa30BaHUS
55 [TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHUYECKHE (POPMYIIBI
53 VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HepaBeHCTBA. Meron
' UHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-PAIMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemrenne nppanoHaJIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMETpUUECKUX ypaBHEHUI
57 IIpumeHeHne ypaBHEHUI M HEPABEHCTB K PELLIEHUI0 MAaTEMaTUYECKUX 3a/1ad U 3a]1a4

U3 Pa3JINYHbIX 00JIaCTe HAYKU U peallbHOM KU3HU




3 OyHKIMH U TpadUKu
31 @Oynkius, cnocoObl 3amanus QyHkiuu. ['paduk ¢yHkumu. B3aumuao oOparHbIe
' b yHKITII
12 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymm QyHKmm.
' [TpomexyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIEC (DYHKIIUU
13 Crenennass (yHKUMS C HATypalbHbIM M LEJNbIM Moka3aTeneM. EE cBolictBa u
' rpa¢uk. CoiicTBa U rpauk KOpHS #-Oi CTETIEHU
34 Tpuronomerpudeckass OKpYy>XKHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKHX (HYHKIUN
' YKCJIOBOTO apryMeHTa
4 Havana maTemarnueckoro aHajinsa
41 INocnemoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIENOBATENbLHOCTEH. MOHOTOHHBIE
' IIOCJIE0BATEIBHOCTH
Apudmernueckass U TreoMeTpuueckas Iporpeccuu. beckoHeyHOo yObIBaromias
4o reomerpuueckasi mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH I'€OMETPHUECKOM
' nporpeccun. @opmyna CI0XHBIX NPOLEHTOB. Mcnosib30BaHKME MNPOrpeccuu Uis
pELIEHNs pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa U JIOTuKa
MHoxecTBO, omepauuu HaJl MHOXecTBamH. Jluarpammsl Oiinepa — Benna.
5.1 IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO ammapara s OINHCAHUS pealbHbIX
MPOIIECCOB U SBJICHUHN, IPH PEILICHUH 3a]1au U3 APYrUX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, JOKa3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Hucna v BBIYKCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCET
1.2 Crenens ¢ pallnoHaIbHBIM NT0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uucna. JlecsiTuuHble 1 HATypalIbHbIE JOrapu(pMBbI
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpaKEHHM, COEPIKALIUX JIOTAPUPMBI
)5 [TpeoOpazoBaHue BBIpaKEHH, COJEPIKALINX CTETICHH C PALMOHAIBHBIM
' [10Ka3aTeIeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 Iloka3arenbHble ypaBHEHUs U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPAaBEHCTBA
26 Cucrembl JUHEHHBIX ypaBHEHWH. PemieHue MNpuKIagHbIX 3aJad C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 Cucrembl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
53 IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a1a4
' M 337124 U3 pa3IMYHbIX 001acTe HayKN U peaIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkius. Ilepuognueckue ¢ynkuuu. I[TpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl U MHUHUMYMBI ¢yHKIuH. HaunOosbiiee M HauMeHblee 3HAYEHUE
(GyHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku
33 [Toxa3zaTtenbHast u norapudmuyeckas GyHKINU, UX CBOWCTBA U TpapUKH
3.4 Hcnonb3oBanue rpagukoB (GyHKUIUH 17151 peIIeHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonws3oBanue rpagukoB (YHKUMH s HCCIHENOBAaHMS  MPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3HHKAIOT NpPU PEIICHUH 3aJad M3 JPYyruX Y4eOHBIX
IIPEAMETOB U PEAIILHOM KU3HU
4 Havana maTemaTrnueckoro aHajinsa
4.1 HenpepbiBHbie GyHKIIMN. MeTO UHTEPBAJIOB ISl pEIICHUs] HEpAaBEHCTB
4.2 [TpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM
43 [TpousBoaHbIe 3MeMEHTApHBIX QYHKIHA. DOpMybl HAXOXICHUS IMPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKLIUH
[IpuMeHeHre NPOU3BOAHON K HCCIEIOBaHMIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKCTpeMyMbl. HaxosxaeHne HamOOJbLIET0O M HAaUMEHBILIETro 3HA4YeHUs (PyHKIMHU Ha
OTpE3Ke
IIpumeHeHre NTPOU3BOAHOM JUIsl HAXOXKIEHUS HAWIYYILEro peleH!s B IPUKIIAJIHbIX
4.5 3aavax, s ONpeNeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMylnod Hiu
rpadpuKom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
47 WHTerpan, ero reoMeTpuuecKuil 1 GU3HMUeCcKuil cMbIci. Beluncnenne uHTerpaia mo

dopmyne Hetorona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJBHOM
IPOI'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHUS

Kon
NpoBepPSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHus

Brnanenne meromamu J0Ka3aTenbCcTB, AITOPUTMAMHU DPELICHHUS 3a/1ad;
yMmeHue (GopMyaupoBaTh W ONEPUPOBATH HOHATHSAMH: OIpENeJICHUE,
aKcHoMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPU3HAK, JOKa3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYTHUPOBATH
o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKICHHE, NMPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BaTh METOJ] MaTeMaTHYeCKOW WHJIYKIINU;
NPOBOJUTH JIOKAa3aTeNbHbIE PACCY)KJIEHHs TpH PEHICHWH 3ajad,
OLICHUBATh  JIOTMYECKYI0  TPAaBWIBHOCTh  PACCYXKJICHUH;  yMEHHE
OTIEPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXECTBO, ONEpALUU Hal
MHO>KECTBAMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juis OIMCaHUs PEATbHBIX MPOIIECCOB U SBICHUN U MPU PEIICHUH
3aJady, B TOM UHCIE M3 JPYTUX YYEOHBIX MPEIMETOB; yMEHHE
OTIepHPOBATH MOHATHAMHU: Tpad, CBA3HBINA rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHME 33JaBaTh M OINHUCHIBATh Trpadbl pa3IMYHBIMU

crioco0amu; UCHOIB30BaTh Tpadbl IPU PEIICHUH 3a1a4

YMeHue omnepupoBaTh MOHATUAMU: HATYpalbHOE YHCIIO, LEJIOE YHCIIO,
CTEIeHb C IIeNIBIM MOKa3aTeleM, KOPeHb HaTypaJlbHOM CTENeHH, CTENEeHb
C palMOHAJBHBIM  TOKa3aTejeM, CTeNeHb C  JICHCTBUTENbHBIM
nmokaszaTeneM, JiorapupM YHCIa, CHHYC, KOCHHYC M  TaHIEHC
MPOU3BOJIBHOTO YHMCIIA, OCTATOK IO MOJIYJIIO, PAlMOHAIBHOE YHUCIIO,
UppalMoOHAIFHOE  YHMCJIO,  MHOXECTBAa  HATypaJbHBIX,  ILEJIBIX,
palMOHANBHBIX, JICMCTBUTENBHBIX YHCEN; YMEHHE HCIOJb30BaTh
NpPU3HAKH AETMMOCTH, HAaUMEHBIINH OOIIMH NenuTeNah W HauMEHbIIee
oOrmiee KpaTHOE, aNropuT™ EBKIMIA MpH pelIeHn: 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMU ~ TO3ULMOHHBIMH  CHUCTEMaMHU  CUHUCIICHUS;  yMEHHE
BBITIOJIHATh BBIYMCIICEHUE 3HAYEHUH W MPeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsMHU M Jorapudmamu, npeodpazoBaHHs APOOHO-pAIMOHATIBHBIX

BBIPAXKCHUHN; YMEHHE OIIEPUPOBATH IMOHATUSAMHU: IIOCIECIOBATEIBLHOCTD,




apupmeTnyecKas Iporpeccus, reoMeTpUUECKas Iporpeccus,
OeckOHeyHO YyOBIBaloOIIasi T'eOMETpUYecKas MpPOrpeccus; YMEHHE
3aJ1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dopmynn; yMEHHE OINEepUpOBaTh MOHATHAMHU: KOMILJICKCHOE YHCIIO,
CONpPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yuciaa, (opmMa 3amMcH  KOMIUIGKCHBIX  4Hcen (reoMeTpHuecKas,
TPUTOHOMETpPHUECKass W  ajreOpanueckas); yMeTb IPOU3BOAUTH
apupMeTHYeCKre IEUCTBUS C KOMIUIEKCHBIMU YHCIIAMH; IMPHBOIUTH
IIPUMEPBl  WCIIOJIB30BAHMSI ~ KOMIUIEKCHBIX  YHCEN;  OIEPUpOBATh
NOHATUAMM: Martpuna 2x2 wu  3x3, onpeneiauTrenb MaTpPHULIbI,

FCOMCTpI/I‘ICCKI/Iﬁ CMBICJT OITPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUSAMHU: PALMOHANIBHBIC, HPPALMOHAJIBHBIE,
MoKa3aTeNbHbIe, CTENECHHbIE, JOTapu(pMHUECKHE, TPUTOHOMETPHUYECKHE
YpaBHEHUs M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIIEpUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKAECTBEHHOE IMpeoOpa3oBaHuE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMA YPAaBHCHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPaBHCHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO DPA3IUYHBIX INPUEMOB; pelIaTh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIapaMEeTpPOM; IIPUMEHSThb
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTEeMaTHYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U peaslbHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAMH: (QYHKUUSA, YETHOCTh (YHKIUH,
NEPUOJANYHOCTh (PYHKIIUH, OTPaHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (YHKIHH, HauOOJbIIee U HAaNMEHbIIee 3HAYCHUS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAsL (PYHKLMS, aCHMITOTHI rpaduka
¢byHKIMHU, TIepBasi U BTOpas MPOU3BOAHAs (DYHKLIMU, TEOMETPHUECKUI U
¢u3nyeckuif CMBICT TPOU3BOJHON, IepBOOOpa3Has, ONpeAeIEHHBIH
MHTETpaj; YMEHHE HaXOJIUTh ACUMMOTOTHI Ipaduka (QYHKIUH; YMEHHE
BBIUMCIIATH NPOU3BOJHBIE CYMMBI, MpPOHM3BEIEHUS, YACTHOTO H
KOMMO3ULUHU (YHKIUH, HAXOIUTh YpaBHEHHE KacaTelbHOH K TrpaduKy
(GyHKUIMU; yMEHUE HaXOIUTh MPOU3BOJHBIC HIIEMEHTAPHBIX (DYHKIHM;
YMEHHE HCHOJb30BaTh IPOU3ZBOAHYIO JJsl HCCIIEAOBaHUS (YHKUUH,
HAXOJUTh HauOOJIbIIME M HAMMEHBIINE 3HA4YeHUs (YHKIMNA; CTPOUTH
rpadMKd MHOTOUWICHOB C MCIIOJH30BAHUEM arnapaTa MaTeMaTH4eCKOTo
aHaIM3a; TMPUMEHATh TPOU3BOJHYIO JUIS HAXOXKICHHS HAWIYYIIEro

pelicHrd B MPUKIAAHBIX, B TOM YHCJIC COUHUAJIbHO-DKOHOMHUYCCKUX U




buznUecKuX 3aadax; HaXOUTh TUIOMIAAN U 00BbEMBI (PUTYP C TOMOIILIO
WHTETpana; IPUBOIUTh MPUMEPhl MAaTEMATHUYECKOTO MOICITUPOBAHUS C

MOMOIIBIO T PepeHIINATbHBIX YPaBHEHUH

YMeHue omepupoBaTh MOHATHSAMHU: Tpaduk QYHKIUH, OOpaTHas
¢byHKIMs, KOMIO3ULUS (YHKUWH, JUHEHHAas (QyHKIMS, KBaJpaTU4HAs
byHKIuS, palnoHaIbHas byHKLuS, CTEIIEHHAas byHKIMS,
TPUTOHOMETPHUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
¢GbyHKIMHU, TOKa3aTelbHas U Jorapupmuueckas (yHKIUU; YMEHHE
CTPOUTH TpadUKH HM3YyYEHHBIX (YHKUUH, BBIIOJIHATH NMPEoOpa3OBaHUS
rpaduKoB (HyHKUIUH, UCTIONB30BaTh TPApUKH IS U3YUEHHsI TIPOLIECCOB U
3aBHCUMOCTEH, NPU pEIIeHUH 3a1ad M3 JPYruX y4eOHBIX MPEIMETOB U
3aja4 U3 pealibHOW JKM3HU; BBIpaXKaTh (POpMyiIaMy 3aBUCUMOCTH MEXITY
BEJIMYMHAMM; UCIOJIb30BaTh CBOMCTBA M Tpapuku (QyHKIMHA Uis
peleHusl ypaBHEHH, HEPAaBEHCTB U 33/1a4 ¢ MapaMeTpamu; N300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA pCELICHUM YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIIE Ha
MPOIIEHTHI, JJOJIM U YaCTH, HA JABIKEHHE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HAJIOTH, 33Ja4d U3 00JIAaCTH YIPABJICHUS JIMUHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBIATH BBIPAXKCHHUS, YPaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBHUIO 3aJa4M, MCCIIEIOBATh IIOJY4EHHOE pELICHHUE U
OLICHUBATh IPaBAOTOJO0HOCTh pE3yJbTaTOB; yMEHHE MOJEIUPOBATh
pealbHble CUTyallUM Ha S3BIKE MAaTEMATHUKH; COCTAaBJIATH BBIPAKECHUS,
YPaBHEHUS, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHMIO 33J1ayH,
HCCIEA0BaTh IOCTPOCHHBIE MOJENM C HCIIOJIb30BAHMEM  alapara

anreOpbl, MHTEPIIPETUPOBATH MOJIyYCHHBIH pe3ynbTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHYecKoe, MeIuaHa,
HauOoJiblllee W HaWMEHblee 3HAa4YeHHUs, pa3Mmax, JAUCIepcHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; YMEHHE H3BJICKAaTh,
MHTEPIPETUPOBaTh HH(OPMAIMIO, MPEACTABICHHYIO B TaOiHMIax, Ha
auarpammax, rpagukax, OTpaXarollyio CBOHCTBA peajbHBIX MPOIECCOB U
SBJICHUI; TIPEICTABIATH UH(OOPMAIMIO C IOMOIIBIO TAOJIHII M AUATPaMM;
UCCIIeIOBAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpadUUecKuX METOJOB W  OJIEKTPOHHBIX  CPEACTB;  IpaduvecKu
UCCIIEIOBaTh COBMECTHBIE HAONIOACHUS C TOMOIIBIO JUarpamm

pacceuBaHys U JIMHEWHOU PErpecCuu




YMeHHe oInepupoBaTh IOHATUSAMHU: CIIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4aHOTO COOBITUS; YMEHUE BBIYHMCIIATD
BEPOSATHOCTh C HCIIOJBb30BaHUEM TpaUYeCKUX METOAOB; MPUMEHSTH
(bopMyNBI CIIOKEHUS M YMHOXEHHMS BEpOATHOCTEH, (GopMyny MOJIHOM
BEpOATHOCTH, popmyny bepHymin, koMOrHaTOpHBIE (DAKTHI U POPMYJIBI;
OLICHUBATh BEPOSATHOCTH pEaANbHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
MOHATUAMM: CIlydaliHass BEJIMYMHA, paCHpEACIICHUE BEPOSTHOCTEM,
MaTeMaTU4ECKOE OKMJAaHUE, IUCIEPCUS M CTaHJAPTHOE OTKIOHEHHUE
CIlyJyafHOH  BEJIMYUHBI, (YHKIMU paclpelesieHuss U IUIOTHOCTH
PAaBHOMEpHOTO, IIOKA3aTEJIbHOTO M HOPMAIIBHOIO  PACIPEICIICHMUI;
YMEHUE MHCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN Ul
pelieHus 3a/1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOJbl BBIOOPOYHBIX MCCIEIOBAHUN; YMEHUE TNPUBOIUTH HPUMEPBI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B MPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE OIEPUPOBATH NOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHW, YHUCIO TNepecTaHoBOK, OuHOM HproToHa; ymeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHUS JUTSI peIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTHU peanbHbIX COOBITHIA; COCTaBJISTh

BEPOSITHOCTHYIO MOJEIIb U UHTEPIIPETUPOBATH ITOJIyYCHHBINA PE3Yy/IbTaT

YMeHue onepupoBarb IOHATUSAMM: TOYKA, IpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yrja, IUJIOCKUU  Yroll,
JNBYTPAHHBIA YroJl, TPEXTPAHHBIA YroJI, CKPELIMBAIOLIUECS IPSIMBIE,
MapaJUIETIbHOCTD U MEPHEHAUKYIAPHOCTh NPSMBIX U IUIOCKOCTEH, yroi
MEXKIy NPAMBIMH, YIOJ MEXIY IPSAMOM U IIOCKOCTBIO, YrOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMU, PACCTOSTHUE MEKy IUIOCKOCTSIMU; YMEHUE UCIOJIB30BaTh IIPU
pelIeHNH 3a/1a4 U3y4eHHbIE (aKThl M TEOPEMBbl IUIAHUMETPHH; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOUIETO MHUPA;  CTPOUTH
MaT€MaTHU4YEeCKUE MOJEIU C IIOMOIIBI0 TI'E€OMETPUYECKUX IOHATUH U

BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU IMMPAKTHUYCCKUC 3a1a4Un
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YMeHue onepupoBaTh MOHATHUAMHM: IJIOMAAL (GHUTYpBl, 00bEM (UTYPHI,
MHOTOT'PAaHHUK, NMPaBWIGHBIH MHOTOTPAaHHUK, CEUEHHE MHOTOTPAHHUKA,
KyO, mapajulenenuresl, Npu3Ma, MUpaMuia, QGUrypa M TOBEPXHOCTD
BpallleHus, IHJINHIP, KOHYycC, map, chepa, miomans chepsl, Miomais
MOBEPXHOCTH NHUPAMHJIBI, TPU3MBI, KOHYCa, LWIHHApA, 00BEM Kyoa,

MIPSIMOYTOJIBHOTO IapajulelenuIleia, MUpaMubl, MPU3MBbI, LUIMHIPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHUs KOHYCa U IMIUHJpA,
napajjieibHble OCH WJIM OCHOBAaHHWIO, CEUeHHe IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIUHIPA, KOHyCa; yYMEHHE CTPOHUTH CeueHHE
MHOTOT'paHHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TMOBEPXHOCTH
BpAILEHHs, UX CEYEHUS, B TOM YHCIIE C TIOMOIIBIO 3JICKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTH CBOMCTBA reOMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMynUpoBaTh ONpeeNeHus] H3y4aeMbIX (PUTyp, BBIIABUTATh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MX; YMEHHE MPOBOAMUTH Kiaccuukanuio ¢uryp 1o
pa3NUYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIUMBIEC OIMOJHUTEIBHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajyieNIbHbIi MePeHOC, CUMMETPHs Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue MOAOOMs, NOJOOHBIE (QUIYpHI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (HUTYpHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIb30BATh T'€OMETPUUYECKUE OTHOLICHHS
IpU PELICHWU 3a7ay; HAaXOAWUTh T'€OMETPUUYECKHE BEIMYUHBI (IUIMHA,
yroi, IJomazab, O0ObEM) NpPU pEIICHHM 3a4a4 U3 JPYyruX Y4eOHBIX
NPEIMETOB U U3 PEabHON JKU3HU; YMEHHE BBIYUCIISATH T€OMETPUUYECKHE
BEJIMYUHBI (JUIMHA, Yroj, IUIOINaib, OO0BEM, IUIOIIAIb MOBEPXHOCTH),
UCTOJNB3ysl H3y4eHHBbIE (POPMYNIBI M METOIbI, B TOM YHCIE: TUIOLIA]b
MOBEPXHOCTU MUPAMHJIBI, IPU3MBI, KOHYCA, IIMIMH/PA, IJIOMAIb chepsl;
00bEM Ky0a, MPSAMOYTOJILHOTO TMapasuleNieNuIiea, TUPAMHIbl, MTPU3MBI,
IWIMHIPA, KOHYCa, INapa; YMEHHWE HaxXOJUTh OTHOIIEHHE OO0BEMOB

NOJIOOHBIX (UTYD
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YMeHue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOpPAMHATHI TOYKH, KOOPAMHATBI BEKTOPA, CyMMa BEKTOpPOB,
MPOU3BEJICHUE BEKTOpa HA YHWCIO, Pa3lIoKEHUE BEKTOpa Mo 0Oaswucy,
CKAJLIPHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOU3BEIACHUE, YIOJl MEXIY
BEKTOPAMH; YMEHHME HCIIOIb30BATh BEKTOPHBIM U KOOPIMHATHBIA METON
IVl pelIeHWs TEeOMETPUYECKMX 3ahad M 3afad JApYyruxX YdeOHbIX

MpEIMETOB
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YMeHue BbIOMpaTh MOIXOAALIMM METOA Ui pelIeHHs 337adH;
IIOHUMAHHUE 3HAYMMOCTU MATEMaTUKUM B H3YYEHUU MPUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M  SIBICHUH; YyMEHHME pacro3HaBaTb

MNpOsABJICHUC 3aKOHOB MAaTECMATUKKU B HUCKYCCTBC, YMCHHC IIPUBOJUTDH




IIpUMEpPBl  MAaTEMAaTHUYECKUX OTKPBITMM POCCUMCKOM M  MHUPOBOH

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, ITIPOBEPAEMbIX HA
EI'D 11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon

1 Hucna v BIUKCICHUS

1.1 HatypanbHble u nensle uncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCET

- Parmonanbubie uncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOHM, MPOICHTHI,
' OeCKOHEUYHbIE TIEPUOTMUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIIECHU. Jencreus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTENeHN

14 Crenenp ¢ nenbiM mnokaszareneM. CTeNneHb C palMOHAIbHBIM IOKa3aTeNEM.
' CBolicTBa CTENEHU

Ls CuHyc, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uuncna. JlecsiTuuHble 1 HATYpaIbHbIE JOrapu(pMBbl

JlelicTBUTeNnbHBIE 4YKCiIa. ApuUpMETHUYECKHE OIepalu C JEHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnmkEHHBIE BBIYMCICHUS, IpaBHiIa OKPYIJICHHS, MPUKUAKA U
OLICHKA pe3yJIbTaTa BbIUMCICHUN

1.8 [TpeobpazoBaHue BhIpasKeHHA

1.9 KommnekcHele yncna
2 VYpaBHEHHUS U HEPABEHCTBA

2.1 Lenbie u ApOOHO-pAITMOHANIEHBIE YPABHEHUS

2.2 HppauunonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHU

2.4 [Toxa3zaTenbHbIE U JOrapuPMHUUECKUE YPaBHEHHS

2.5 Lenbie u ApOOHO-palIMOHANBHBIE HEPABEHCTBA

2.6 HppauunoHaibHble HEPAaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapu(pMHUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HEPaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Martpuna cucTeMsl TMHEWHBIX ypaBHEHUIN. OnpeennuTeNb MaTpPULIbI

3 OyHKIMH U TpadUKU
31 Oynkius, crnocoOs! 3ananus ¢yHkuuu. ['paduk ¢pynkuuu. B3anmuao oOpatHbie
' ¢ynkuuu. Yérneie n HeuétHble PpyHkuuu. Ilepuoauueckue GpyHKIIM
OO6nacte ompesneneHUss U MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkuoum.
12 [IpoMeXyTKM 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DPYHKIIMH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIUH. HanOombliee ¥ HauMEHbIIEe 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
13 CrenenHas (QyHKIMS ¢ HATYpaldbHBIM U IEJBIM MOKa3areneM. EE cmoiicTBa u
' rpa¢uk. CBoiicTBa U rpauk KOpHS #-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, KX CBOHCTBA U Tpaduku
3.5 [Toxa3zaTenbHast u norapudmudeckas GyHKINU, UX CBOUCTBA U TpapUKH
16 Touku paspsiBa. Acumnrtotel rpadukoB ¢yHkuuid. CpoiicTBa (yHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMs IIOCIEA0BATEILHOCTEH
18 Apudmernueckass U reomerpuueckas nporpeccur. Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Hauana maTemMaTu4eckoro aHaiamusa
4.1 [TpousBoanas ¢pyHkuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (QYHKINUN
[IpuMeHeHre TPOU3BOJHON K MCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTH WU
4.2 sKcTpeMyMbl. HaxoxeHne HanOoJbIIero U HaMMEHBIIEro 3HaueHUs (pyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTterpan
5 MHoxecTBa U JIOTuKa
5.1 MHoxecTBO, onepalnuu HajJ MHOKecTBaMHU. JluarpaMmMsel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMbl€e U TUIOCKOCTH B IIPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena 1 mOBepXHOCTHU BpaIICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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