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MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
PEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanmm3zaiusi mporpaMMbl 0OCCIIEUMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, EJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO U TO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOTIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadaga MaTeMaTU4YEeCKOrO0 aHAINU3a» SIBJISETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIEeYMBAaeT HWHCTPYMEHTAIbHYIO 0a3y Il HU3Y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpPYrod CTOPOHBI, (POPMHUPYET JOTHUECKOE U
abCTpakTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOJWMOM JUJIsi OCBOCHMSI
KypcoB HWH(OpPMAaTHKH, OOILECTBO3HAHMUS, WCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO KypCa y4YalllMeCs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTEMaTHUYECKOUN opMe.

Kypc anredpsl 1 Hayasl MaTeMaTHYECKOro aHAIM3a 3aKJIabIBa€T OCHOBY AJIs
YCIICIIHOTO OBJIAJCHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUH, TOHHUMAaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILECTBEHHOMW JKM3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXE Bpems OBIIafeHuE
aOCTpakTHBIMU M JIOTHYECKH CTPOIMMHM MaTEeMaTHMYECKUMHU KOHCTPYKIUSIMU
pa3BUBAa€T YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTbH HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, abCTparupoBaHue U
aHaJOruI0, OPMUPYET KPEATUBHOE U KPUTHUUECKOE MbllieHue. B xone u3yuenus
anreOppl M Hayal MaTeMaTHYEeCKOro aHajlu3a B CTaplledl IIKojie ydaluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUSA MPUKIAAHBIX 3a4a4, CaMOCTOSTEIbHOTO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEAJbHBIX CUTYallM WM WHTEpHpeTaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pPUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TPHUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTHYECKUMU OTKPBITUSAMU U UX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENIbHBIM MOTEHIUAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4Yepe3 chneuuduky y4dyeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALlMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIn3a JISKUT ACSITEbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucrna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHEHHMS M HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JOoruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChI[AsCh HOBBIMM TeMaMHU W pasfaenamMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIaJeBalOT BCcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, NOJYyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTUYECKOI0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYECHHBIN PE3yIbTAaT.

ConepxaTenbHO-METOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJjie. B crapmiell mikose oco0oe BHUMaHHUE YIENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBATH
pesynbrar. OOyuyaromuecs NOJYYarOT HaBBIKM TNPUONMKEHHBIX BBIYMCICHUMH,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMU B CTaHJIApTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, MOCKOJbKY B KaXJOM pasleie MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIECHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEN0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
colepKaTeNbHasg JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo (opMysiaM, HpeoOpa3oBaHUs IIENIbIX, PALUOHAIIBHBIX,
UPpPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuana IPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPakTHOTO MBIIUICHUSA YYalluxcsi, (OPMHUPYIOTCS HABBIKH JIE€TyKTHBHBIX
paccyxaeHuil, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpadUKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepHaIa. N3yyenue CTENEHHO,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKINH, NX CBOICTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMN JUISL pelleHus 3aJad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHU W HepaBeHCTB. Ilpum 3ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalau3a» IO3BOJISET
CYILLECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUTYp U OOBEMBI Ted, HAXOOUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karejibHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJy4YlIero pEeHieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
DKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 AaHaIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U HuckyccrBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIUXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenpbHO-MeToANYECKask TMHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKW M MpeiararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBS3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIETOBaAHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
UHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHus BIUIETEHBI B KaXIbld
U3 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL peLIeHUs] IPUKIAAHBIX 3a1a4. [Ipu permeHnn peanbHbIX NPaKTUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh M KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHM3yeTCs B MPOLECCE M3YYEHHUs BCEX TeM Kypca «AusredOpa v Hagaiaa
MaTEMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl U Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAudeckue  Jpodu. ApudMeTHyecKue  omnepanud  C
palMoHaNIbHBIMU YHCIAMU, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHui. [IpuMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHMS NMPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHblE 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckre ornepandd ¢ JeHCTBUTENbHbIMU YHciaMmu. [IpubnuxEHHbIC
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JNEHUCTBUTEIBHBIX YHCEN JUI PELICHUS IMPAKTUYECKUX 3a1ad U NPEICTABIICHUS
JAHHBIX.

Apudmernuecknuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUUECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nuensix ¥ 1poOHO-paLIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemienne nppaOHAIBHBIX YPABHEHU U HEPABEHCTB.

PemieHrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkIus, crnocoObl 3amaHus GQyskmuu. [paduk  GyHkiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneieHuss U MHOXECTBO 3HaueHUi pynkumu. Hymn yskumu.
[TpomesxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosnb3oBaHUE MPOrpPEeCcCUH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jitnepa—BenHa.
[IpuMeHeHUuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUSl pealbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBL.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMN. PellleHne NpUKIagHbIX 33/1a4 ¢ OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JacTeid HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  QyHkuuu. [IpoMexyTkm  MOHOTOHHOCTHU
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnbliiee U HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpuueckne PyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

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

[TpumeHeHre MPOM3BOIHON K MCCIIEIOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4dIEero peElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH Ipolecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdeckuid cmbicia. Boruucnenue
uHTerpana no gpopmyie Herorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOAHCTO O6HICFO 06p&30BaHI/ISI CIcayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUHUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI U TMp.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHyeCcKO€ BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMSI, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DcTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, pelIeHnH, pacCyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBOro U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpodecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-Y)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0IieM;
OpHUEHTAlMe Ha NPUMEHEHHE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JIaCTH  OKpYXKaromel cpefpl, IUIAHUPOBAHMS TOCTYIKOB M  OLEHKH HUX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPEIbl.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUUECKONM HayKM Kak c(epbl 4YeJIOBEUECKOH MAESTeNbHOCTH, ITaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU W MAaTEMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JAESATEIBbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpUuMeHeHue  J02UYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeNeSieHUs]  TMOHSTUH; yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



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

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBHIOMpAaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMuUpoOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAaKKE BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U I PEIICHUS 3a/1a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

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



2)

OLICHUBATh HaJEXKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIICHHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€H, HAIICJICHHBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jMyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensaTh BUABI padboT, JOrOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyXKIeHUs, 0OMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcud Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIKUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa v Havalla MaTEMATUYECKOTO aHaIu3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECHednBaTh JTOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BBIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUIia OKPYTJIEHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
WCIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBLHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKINN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
paLOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHsATh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHAIBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBl  LEJIbIX, PANUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PeabHOM KU3HH.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTNpEAENeHUs] ¥ MHOXXECTBO 3HadeHW (yHKuuu, Tpaduk QyHKIHH, B3aHMMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 pELICHUS YpaBHEHUI.

Crtpouts U uuTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIINH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM TTOKa3aTeeM.

Wcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BbIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTth MOHATUSMHU: IOCJIENIOBATEIBHOCTh, apudmMeTHueckas M
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLIasi Te€OMETpUUECKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MMPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MTOCIIEIOBATEIBHOCTEW U MIPOTPECCUM ISl PEIICHHUS
peanbHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

MHuo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB W SBJICHUH, NMPU PELICHUH 3a4ad M3 JAPYTrux Y4eOHBIX
IIPEIMETOB.

OnepupoBath  MOHATUSMHU: omnpeneNeHnue,  Teopema,  CIIeJCTBHUE,
J0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJIbHOE, IE€J0€ YHCIO; HCHOJIb30BaAThH
MPU3HAKU JICJIMMOCTH LEJIbIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCThIE MHOXKUTEIU
JUJISL pELLICHUS 3aa4.

OnepupoBaTh NOHATHUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIIA, NECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEPaABeHCTBA

[IpumensTs cBoOMcTBa CTemeHM Ui MpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
ONEepPUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE ypaBHEHUE U HEPAaBEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUH JJIs PEIICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelmreHnst MpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJb30BaHUEM anmnapara ajareOpsl

@OyHKkuuU U rpadpuku

OnepupoBaTth MNOHATUAMH: [epuoANYEcKas  (QYHKLUMS, [POMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKM OJKCTpeMyMa (yHKuMH, Hauboibpliee U
HauMEHbIllee 3HA4YCeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCJEeI0BaHNS (PYHKIMH, 3aJaHHON TpaduKoM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3ATEIbHOH, JIOrapupMUUecKkoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTHU TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QyHKIME IS UCCIEIOBAaHMUS MPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLHUS; TPOU3BOAHAS (YHKIINY;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHOM IJIs pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30oBaTh NPOU3BOAHYIO JJI UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBarh MOHATHSAMHU: TEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarp npuknagHble 3a7add, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoOkecTBa pallMOHAJIBHBIX U
e CTBUTEIILHBIX UHcell. PainoHaIbHBIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
@®yukunu u rpaduku. CTeneHsb ¢ LeabM
YL rpag t 6 https://m.edsoo.ru/ESM1F56M3
MOKa3aTeleM
Apudmernaeckuii KOpeHb N—O1 CTETICHH.
18 1 https://m.edsoo.ru/W2CV80370
UppanmonanbHbie ypaBHEHHS 1 HEPABEHCTBA
Dopmyiibl
TPUTrOHOMETpUHU. T pUroHOMETPUYECKUE 22 1 https://m.edsoo.ru/ WNNOES6GMP
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/OINYS8KYRU
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
. 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
n/n NPOrpamMmbl Bcero Kontpoapueie  Tpaxkruueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
CreneHsb ¢ palMoHaIbHBIM TOKA3aTEJIEM.
1 [TokazarenbHas pynkuus. [lokazarenapHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBEHCTBA
Tpuronomerprudeckue GyHKIHHA U UX
3 rpaduku. TpuroHOMeTpHIECKUE 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpPaBEHCTBA
4 [IpousBoanas. [IpumeHneHre npou3BOIHON 24 1 https://m.edsoo.ru/DKOVL.OTN4
5 Nuterpain u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUNI 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypanbsHsle u nensie yucna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropenre, 0606meHPfe’ 18 2 https://m.edsoo.ru/BFUNEIBGN
CUCTEMaTHU3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTepaIuy Haj
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—Benna

PanronanasHbIE YnCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
JIpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/HUOLULGL9

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

Apudmernueckue onepauu ¢
panMoHaIbHBIMU YUCIIAMH,
peoOpa3oBaHus YUCIOBBIX
BBIPAKCHUIN

https://m.edsoo.ru/8J YFUB5SM4

[Ipumenenue npobeit u
IIPOLICHTOB JUJISl PELICHMS
MIPUKJIAJHBIX 33Ja4 U3 pa3IM4HbIX
oTpacjei 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apobeit u
IIPOLICHTOB ISl PEILICHUS
MIPUKJIAHBIX 33Ja4 U3 pa3IM4HbIX
OTpacjei 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JlelicTBUTENbHBIC YHCTIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubeie u
HppalMOHANIbHBIC YHCIIA

Apudmerrueckue onepaum ¢
JNEHCTBUTENbHBIMH YUCIIaAMU

https://m.edsoo.ru/IMQWZ24T1

[TpubnuxEHHBIC BEIYUCIICHHUS,

IIpaBUJIa OKPYIJICHUS, IPUKUIKA U

OLIEHKA PE3yJIbTaTa BbIYMUCICHHI

https://m.edsoo.ru/JESKM11EJ

10

ToxxmecTBa U TOXKIECTBEHHEIE
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VH6PID

https://m.edsoo.ru/KFDEBHI7I

11

12

HepageHctBo, pemienne
HEPaBEHCTBA

MeTton HHTCPBAJIOB

https://m.edsoo.ru/8§3KWSU6M4

https://m.edsoo.ru/EIXGRN3D0

13

Pemrenue nensix u Apo6HO-
palroHAIBLHBIX YPAaBHCHUN U
HEPaBEHCTB

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

14

KonTponbHas pabota no teme
"MHO€ecTBa palllOHAJIbHBIX U
JeCTBUTEILHBIX YUCETT.
ParyonanbHble ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/T9SVYRBXM

15

OyHKIMA, CTIOCOOBI 3aJaHUs
¢byskun. BzaumHo oOpaTHbie

byHKIIH

https://m.edsoo.re/LUY75YGCX

16

I'paduk Gyakuun. O61aCcTh
orpezieNieHUs] 1 MHOXECTBO
3HaueHul Qpynkuuu. Hynu
¢byukuu. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




17

3HAKOIIOCTOAHCTBA

Yérabie 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrerneHb ¢ 1eJbIM [TOKa3aTeIIeM.
CrangaprHas popMa 3arucu
JNIEUCTBUTEIILHOI'O YHCIIa

Hcnonp3oBanue moaxomsiein
(hopMBI 3aITUCH ACHCTBUTEIBHBIX
YUCEJ JJISl peIeHUs
MPaKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JaHHBIX

CrenenHast GyHKIIHS C
HATypaJIbHBIM H LIEJIbIM
nokazaresnem. E€ cBolicTBa u
rpadux

Apudmerrndeckuii KOpeHb
HATypaJIbHOM CTETEeHU

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

https://m.edsoo.ru/UWPAJ7N10

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

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

22

ApudpmeTnueckuii KOpeHb
HATYpaJbHOW CTENEHU

https://m.edsoo.ru/KOBCYHLS5Y

23

24

CaoiicTBa apumMeTnyecKoro
KOpHS HaTypaJIbHOM CTEIEHHU
CaoiicTBa apumMeTnyecKkoro
KOpHS HaTypAJIbHOM CTENEHU

https://m.edsoo.ru/I69L.4JVYQ

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

25

CaoiicTBa apu(pMeTHnyecKoro
KOpHSI HaTypaJIbHOM CTEIEHU

https://m.edsoo.ru/G5SWZ3RWF

26

27

JlelicTBus ¢ apudMeTHIeCKUMU
KOPHSIMU N—OW CTENEHU

JlelicTBus ¢ apuMeTHIeCKUMU
KOPHSIMU N—OU CTEIIEHU

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMEeTUUECKIMHU

28 . https://m.edsoo.ru/3IMIGAHQSM

KOPHSIMU N—OU CTEIIEHU
en eTu4e

29 JleficTas ¢ apumeTHrIeCKHMH https://m.eds00.r/AMOROGID3

KOPHSIMH N—OW CTETICHH
eificTBUA ¢ apu(pMeTHIECKUMU

30 A 13 ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMH N—OU CTEIIEeHU
Pemrenne nppainoHaabHbBIX

31 vpp H https://m.edsoo.ru/NXMGYF8I5
YpaBHEHU U HEPABEHCTB
P

32 CIHeHe I:IppauHOHaHBHHX https://m.edsoo.ru/OWXJIFVOG]
ypaBHEHUI U HEPABEHCTB
Pemrenue uppanmoHaabHBIX

33 vpp 1 https://m.edsoo.ru/T66K2RMY5
YpaBHEHU U HEPABEHCTB
Pemenne nppainoHaibHbIX

34 upp H https://m.edsoo.ru/OA IN4WIJO
ypaBHEHUI U HEPABEHCTB
Pemrenne nppainoHaibHbBIX

35 upp H https://m.edsoo.ru/HWHUD2NNC
ypaBHEHU U HEPABEHCTB
CsoiicTBa a 0 n-oi

36 BOWCTBA M rpadui KOpHS " https://m.edsoo.ru/1E25E18SD
CTEIEHU
CaoiicTBa 1 rpauk KOpHs n-oi

37 p (b p https://m.edsoo.ru/QNZB9V7GS
CTEIEHU
KonTponbHas padota no teme
"ApudmMmernueckrii KOpeHbL N—OH

38 pud p https://m.eds0o.ru/Q1KQCUC4D
creneHu. UppaunoHanbHbie
YPaBHEHUs U HEpaBeHCTBA"
Cunyc, KOCHHYC U TAaHT€HC

39 Y Y hitps://m.eds0o.r/CPX3082P7
YUCJIOBOTO apryMeHTa
Cunyc, KOCHHYC U TaAHT'€HC

40 FIHYE, KOCHIYC H TAHren https:/m.edsoo.r/KEQV00CZZ

YHUCJIOBOTO apryMeHTa




41

42

ApKcUHYC, apKKOCHHYC U
apKTaHT'€HC YHUCIIOBOTO apryMEHTa
ApKcUHYC, apKKOCHHYC U
apKTaHTe€HC YMCIOBOI0 apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YKCIJIOBOI'O apryMeHTa

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

44

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

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIE TPUTOHOMETPHUIECKUE
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIibI

https://m.edsoo.ru/ISFSRJJ3N

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

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

48

49

50

OCHOBHbBIE TPUTOHOMETPUUECKHE
(bopMyIibI

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[Ipeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUIN

https://m.edsoo.ru/C9TMKQF48

https://m.edsoo0.ru/9IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F

51

[IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX

https://m.edsoo.ru/BOK9KEFGV




52

BbIpaKCHU I
[TpeoOpaszoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHU I

https://m.edsoo.ru/VM9110ON5V

53

[TpeoOpaszoBanue
TPUTOHOMETPHYECCKUX
BBIPA)KCHUI

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

54

55

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUU
Perienue TpUroHoMeTprUUECKUX
ypaBHEHUH

https://m.edsoo.ru/S6K85EHZU

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

56

Pemenne TpuroHoMeTpu4ecKux
YpaBHEHUI

https://m.edsoo.ru/LEPISYY4W

57

58

Pemenne TpuroHoMeTpuuecKux
YpaBHEHUU
Pemenne TpuroHoMeTpuuecKux
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/FENX4ESLUC

60

61

O06o0uieHne no TemMam
"OCHOBHBIE TPUTOHOMETPUYECKHE
dbopmynbl. TpuroHoMeTpHIeCKHe
ypaBHEHHUS"

KonrtponsHas pabota no reme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"/Beepoccuiickast
mpoBepoyHas pabora

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

https://m.edsoo.ru/RCOOETQNA




62

63

64

65

66

Hroroas koHTpOabHAs paboTa /
Bcepocculickas npoBepodHas
pabora

O0001enue, cucTeMaTH3alus
3HaHWH 3a Kypc aJreOpbl U Havall
MaTeMaTrudeckoro aHammza 10
Kjacca

Apudmerndeckas u
reOMETPHUECKAs IIPOTPECCHH.
Hcnonp30BaHue MpOrpeccuu Jis
pelIeHHsI peabHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaromas
reoMeTpUYIecKasi IPOTPECcCHs.
CymMma 6eckoHeuHO yObIBaroILei
reOMETPUYECKON MPOrPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/OINT7D2Q5

https://m.edsoo.ru/BO3X694VF

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

https://m.edsoo.ru/FSN2ANA4G

https://m.edsoo.ru/DXI§2PMWO

67

68

dopmyJia CIIOKHBIX TPOLICHTOB

O0001enne, cucTeMaTH3aMs
3HAHUU 32 Kypc anreOpbl U Hayal
MaTeMaTHdeckoro aHaimza 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/H7S9QLKEA

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




11 KJIACC

KoaudecTBO 9acoB

] Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoxa Kontpoabnbie IlpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Crenens ¢ pallMOHAIbHBIM

1 1 https://m.edsoo.ru/3SOCUH3 WO
MOKa3aTeseM

2 CBolicTBa CTEIICHU 1 https://m.edsoo.ru/S5J1ROGOM
[IpeoOpazoBanue BbIpaKEeHHIH,

3 CoZIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/R3V5PAH19
CTENeHU
[IpeoOpazoBanue BbIpaKEHHH,

4 CoZIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/10P1F2ZAS
CTENEHU
[IpeobpazoBanue BeIpaxeHUH,

5 COJIEpKAILUX palMOHAJIbHbIE 1 https://m.edsoo.ru/D9Y GO96WX7
CTENEHU
IToka3aTenbHbIE ypaBHEHUS U

6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3zaTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo.ru/TSL5ZRHAJ
HEpaBEHCTBA
[Toka3arenbHble ypaBHEHHUS U

8 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
[Toka3arenbHble ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
[Toka3zarenbHble ypaBHEHUS U

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

11 [TokazaTtenpHas GhyHKIHS, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOIicTBa U rpaduk

KontponsHast pabora o Teme
"CreneHsb ¢ paliiOHaIbHBIM

12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/SBWZVFWO9F
¢dbynakuust. [TokazarenbHble
ypaBHEHUS U HEpaBeHCTBA"

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

ec € 4 HaTypa. €

14 JIeCATHYHPIC W HATYPATIbHEI https://m.edsoo.ru/AJ51DTX9E
norapudmel
[IpeoOpa3zoBaHue BhIpaKEHUH,

15 https://m.edso0o0.ru/ITAWFA1Q5Q
CoJIepXKaIIuX Jorapudmpl
[IpeobpazoBanue BhIpaxeHUH,

16 https://m.edsoo.ru/GBGH44TGC
CoJep KAIINX JIOTapH(PMbI
[IpeoOpa3zoBanue BhIpaKEHUH,

17 https://m.edsoo.ru/M8QS8RFDMS
COJep KAIINX JIOTapH(PMbI
IIpeoOpa3zoBaHue BhIpaKEHUH,

18 https://m.eds00.ru/6CDNOWZBQ
coJIeprKalIuXx Jorapudmol
Jlorapudmudeckue ypaBHEHUS U

19 pud yp https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUI U

20 pud yp https://m.edsoo.ru/2UAGJZC5B
HEpaBEHCTBA
Jlorapudmuueckue ypaBHEHUSI U

21 pud yp https://m.edsoo.ru/VQR1JPIKW
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEeHUS U

22 pud yp https://m.edso0o.ru/OYNMCK9RD
HEpaBEHCTBA
Jlorapudgmuueckas GyHKIus, e

23 . https://m.edsoo.ru/JOOHWINGL
cBOiicTBa U rpaduk

24 Jlorapudgmuueckast pyHKIus, e https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpudeckue GyHKINH,

25 . https://m.edsoo0.ru/LQZVIYRDG
WX CBOMCTBA U Trpaduku
T

26 pHFOI‘I,OMeTqueCKHe ysuit, https://m.edsoo.ru/UUWKBS8L6F
UX CBOMCTBA U rpauku
T e ecKue

27 pHrO%OM TPHHECKHE yHKIIMN, https://m.edsoo.ru/95VB5ABJO
WX CBOMCTBA U Trpaduku
Tpuronomerpudeckue PyHKIINH,

28 p . p (ymxn https://m.edsoo.ru/SP4IPSHOM
WX CBOMCTBA U TpaduKu
11 e OHOME ec

29 PHMEPH! TPHTOHOMETPHACCIHX https://m.eds00.r/SLSQ4AYYN
HEPABCHCTB
IIpuMepbl TPUTOHOMETPUUECKAX

30 p PRLIP p https://m.edsoo.ru/1J19ZJZRQ
HEPaBEHCTB
ITpuMepsI TPUTOHOMETPHIECKUX

31 PUMEPBLTP p https://m.eds00.ru/QY8YSBTCF
HEPaBEHCTB
11 e OHOME ec

32 PHMEPE! TPHTOHOMETPHACCIHX https://m.eds00.r/LL8LZOCDP
HEPABCHCTB
KonTponbhas pabota mo Teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHEeHUS U

33 HEepaBeHCTBA. T pUrOHOMETpUUYECKHE https://m.edsoo.ru/X8GZYMS5HR
GYHKIMHA U UX
rpaduku. TpuronHoMmeTpudeckme
HepaBeHcTBa"

34 HenpepoiBHble QyHKIINN https://m.edsoo.ru/7ULWADO6B
Merto epBalIo elie

35 TON MHTEPBATIOB JUTA PEHIeHI https://m.edsoo.ru/RMLALS6CD
HEPABEHCTB

36 MeToa UHTEPBAJIOB ISl PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaBCHCTB

37 [IpousBonHas GpyHKIIUU https://m.edsoo.ru/WWI1RR5VG8

38 [TpousBogHas GyHKIHH https://m.edsoo.ru/TXVIGQIO2
I'eomerpuyeckuii u puzndecKuii

39 . https://m.edsoo.ru/JZHKV18M1
CMBICJI IPOU3BOAHOMN
I'eomerpuueckuii u puznueckui

40 P b https://m.edso0.ru/3CPCCY4M6
CMBICIT TPOU3BOTHOM
[Tpou3BogHBIE JIEMEHTAPHBIX

41 X https://m.edsoo.ru/TW5SAJQU3
byHKIMI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 . https://m.edsoo.ru/4AG11I0YGVZ
byHKIMI
IIpou3BogHAsS CYMMBEI,

43 POHSBOATA €Y . https://m.edsoo.r/E95S2ROOIH
MPOU3BEICHUS, YaCTHOTO (PyHKIINI
[TpousBoHAs CYMMBI,

44 p 8 y . https://m.edsoo.ru/VVIMX6YMG
MPOU3BEICHUS, YACTHOTO (PYHKIIMIA
IIpou3BogHAsS CYMMBEI,

45 P s Y . https://m.edsoo.ru/4BJ5FF974
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
[IprMeHeHne npon3BOIHOM K

46 MCCIJIEIOBaHUIO (YHKIIMI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

47 UCCIIEIOBaHUIO (QYHKIIMH Ha https://m.edsoo.ru/SWLI1TUSNG
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K

48 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprmeHeHnre nponu3BOIHOMN K

49 P P g https://m.edsoo.ru/SDOD4AJ44

UCCIIeIOBaHHIO (PYHKIMH Ha




50

MOHOTOHHOCTBH U 3KCTPEMYMBIL

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS (YHKITUH
Ha OTpe3Ke

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

51

Haxoxnenue HanubonbLIErO U
HAUMEHBIIIETO 3HAUCHUS ()yHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/N1RZQXS50

52

53

54

Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAYCHUS () yHKITUH
Ha OTpe3Ke

HaxoxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A (I)YHKI_[I/II/I
Ha OTPE3KE

https://m.edsoo.ru/MAFI1GQ68

https://m.edsoo0.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxxnenne HanOoIbIIEr0 1
HAaWMEHBIIIETO 3HAYCHUS ) YHKIIUN
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880OF

56

[IpumeneHnre npou3BOIHOM IS

HaXOXIACHUA HAWJTYUYIICTO PCHICHUA

B TIPUKJIA/IHBIX 3a/1a4ax, s
OIIpeIeTICHUs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (OPMYJION WK
rpadpukom

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

57

KonTponbhas pabota no teme
"IIpousBoanHas. [Ipumenenue
MPOU3BOTHON"

https://m.edsoo.ru/I1TOP2ZW6




[TepBooOpaznas. Tabnuia

58 https://m.edsoo.ru/IMD2K2IJP
epBOOOPA3HBIX
ITepBooOpa3nas. Tabmuia

59 P P i https://m.edsoo.rt/EKWEW6ZVN
epBOOOPa3HBIX
WHterpan, reoMmeTpuyecKuii U

60 P . P https://m.edsoo.ru/GXN2ALIAF
(u3uUecKuii CMBICT HHTETpasa
HaTerpan, reoMeTpu4YeCKUN B

61 pall, . P https://m.edsoo.ru/1D9F617XS
(u3uUecKuii CMBICT HHTETpasa
HHTerpan, reoMeTpuYeCKuil u

62 pasl, . P https://m.edsoo.ru/R41DMTCOB
(GU3UYECKUI CMBICIT HHTETpajia
Brrunciaenue uHTErpaga mo

63 P . https://m.edsoo.ru/WOFLPOB9R
dopmyne Herorona—JleliOamIa
Brruncienue uaTerpaa mo

64 . https://m.edso0.ru/SW8SCCYVO
dopmyne Herorona—Jleli6Hua
Brrunciienue uHTerpaia mo

65 p N https://m.edsoo.ru/YZNS8QLCS5
dopmyne Herorona—JleltoHua
B CJICHUE erpaja 1o

66 PIHUCIICHIE HHTCTD ? https://m.edsoo.ru/PEINSCBKG
dbopmyne Herorona—JleliOnura

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucTtembl TUHEHHBIX YpaBHEHUHN https://m.edsoo.ru/VMRPNPCKE
Pemenune npuknaaHbIX 3a1a4 ¢

69 IIOMOIIIBI0 CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/SLBV5SWHAH
ypaBHEHUU
Pemenune npuknaaHbIX 3a1a4 ¢

70 MOMOIIBIO CUCTEMBI JIMHEUHBIX https://m.edsoo.ru/YBRDA3AEN
YpaBHEHUN
CucreMsl ¥ COBOKYITHOCTH IIEJIBIX,

71 y " https://m.edsoo.ru/HKFHNLZW5

palrOHAJIBHBIX, UppAllUOHAIBbHBIX,




72

73

MOKAa3aTeNNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNNbHbIX, JOrapuMUUECKUX
YpaBHEHUU U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palluOHAJIbHbIX, UPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(bMI/I‘IeCKI/IX
ypaBHCHI/Iﬁ H HCPABCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WIM6V504U

74

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

https://m.edsoo.ru/GSDPSMHWW

75

Hcnons3oBanue rpagukos
GYHKIMH U1 pelieHus ypaBHCHUN
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

77

78

Ucnonb3oBanue rpa¢pukos
GYHKUIMMA 7151 pelieHus ypaBHEHUH
U CUCTEM

IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEILIECHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a]1a4 U3
pa3IUYHbBIX 00J1aCTe HAyKu U
pEATbHOM KU3HU

KonTtponbHas pabora o Teme
"MHTerpall u ero NpuMEHEHUS.
Cucremsl ypaBHeHHUI"

https://m.edsoo.ru/YFM784B20

https://m.edso00.ru/SRGQ8C8OM

https://m.edsoo.ru/ULRCW8K3K




HaTypaIH:HHC U L ECJIbIC YKClia B

79 . https://m.edsoo.ru/FXI8L411G
3a/1auax U3 peaybHOU KU3HU
HarypanbHble u 11e51bIe Yrciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1ayax U3 pealbHON KU3HU
Harypasbnsle u 1iesble yucna B

81 . https://m.edsoo.ru/VUIEOO3ZE
3a/1auax U3 peaybHOU KU3HU

82 [Ipr3HaKku AETMMOCTH LEIbIX YUCEIT https://m.edsoo.ru/9D0O5SUTKS50

83 [Ipu3Haky 1€IMMOCTH LEJIBIX YUCEN https://m.edsoo.rt/TMXKTQFQM

84 [Ipu3Haku NETMMOCTH LENBIX YACENT https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 06001ICHNE,

85 cUCTEMaTU3alMsI 3HAaHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

86 CHCTEeMaTH3aIrs 3HaHHM. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

87 CUCTEMATH3AIN 3HAHUIA. https://m.edsoo.ru/Y9OA4RM3BK
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

88 CUCTEMATHU3aIUA 3HAHUM. https://m.edso0o.ru/L88XDG22C
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

89 CHCTEMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpenme, 0600IIEHNE,

90 CHCTEMAaTH3alMs 3HAHUH. https://m.edsoo.ru/A20UYR3BH
YpaBHeHus

91 [ToBTOpenwue, 0600IIEHNE, https://m.edsoo.ru/QWF7KCSIU




92

CHUCTEMAaTU3aI1sl 3HAHHH.
HepasencrBa
[ToBTOpeHme, 0600IICHNE,

CUCTeMaTH3alMsl 3HAaHHUH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIys 3HaHUMH.
HepaBencrtpa

https://m.edso0o.ru/OC78SW60K

94

95

96

97

[ToBTOpenue, 06001ICHNE,
cuCTeMaTH3aIns 3HaHUMH.
HepasencrBa

[ToBTOpEHHE, 0000IICHUE,

cucTeMaTu3anusa 3HaHuii. CUCTEMEBI

ypaBHEHUI

[ToBTOpEHHE, 0000IICHUE,

CUCTCMAaTHU3al Ui 3HaHui. CucTeMBI

yYpaBHEHUU

[ToBTOpenue, o6odIIEHNE,

cucremaTu3anus 3HaHui. OyHKIUU

https://m.edsoo.ru/X8AR14AUP

https://m.edso0.ru/D6Z5D67XQ

https://m.edsoo.ru/S6P9OSBDO

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

98

99

[ToBTOpenue, o6odIIEHKE,

cucremMaTu3anus 3HaHuil. OyHKINU

Hrorosas KOHTPOJIbHaA pa60Ta

https://m.edso0o0.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0654

100

101

102

Wrorosas koHTposibHasA paboTa

O0001IeHNEe, CHCTEMAaTH3ALUSA

3HAHMI 32 Kypc aareOpbl U Hava
mareMmaTuueckoro aHaimusa 10-11

KJIaCCOB

O0001IeHNEe, CHCTEMATA3AIUA

https://m.edsoo.ru/LMTCHG7QX

https://m.edsoo.ru/CKSK7PI30

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




3HAHUU 32 KypcC alreOpbl U Havdas
mareMaTuueckoro amainmnia 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Ywucia v BEIYUCICHUS
. OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS M JICCSITHYHAS JIPOOb, MTPOIICHTHI
. BreimonHaTe  apudMeTHYECKHE  ONEpalMk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIBHBIMU YHCIAMHU
13 Boimonasate  npuOMMKEHHBIE  BBIYMCIICHHUS,  UCIOJB3YS  MpPaBHIIA
' OKpYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C IIEJIBIM MOKa3aTeseM, CTaHIapTHas
14 (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPATBHOW CTEICHHU;
' HCIOJIb30BaTh MOJAXOANIYI0 (DOpPMY 3aMUCH IEUCTBUTEIBHBIX YUCEIN IJIs
pelieHust MPaKTUYECKHUX 3a/1a4 U TIPEICTaBIICHUSI IAaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
1.5 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBLHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (YHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIEIOE,
2.1 palnroHanbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BoinmonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPaBHEHUS
BrimonHsaTe npeodpazoBaHus 1ETBIX, PATMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQXKEHUI M pelaTh OCHOBHBIE THUIBI 1EJNbIX, PAallMOHAIBHBIX U
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS MaTeMaTUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudIHbIX 00JacTel HAYKH M peaTbHOM KU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKe aireOpbl, COCTABIATH

2.5 BBIPQ)XEHUS, YpaBHEHHUS, HEPABEHCTBA MO YCIOBUIO 33/1a4H, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (DYHKLIHSA, CHOCOOBI 3adaHusl (PYHKIIHH,
3.1 o0JacTh OmpefeNeHusT M MHOXECTBO 3HaueHUil (QyHKIuH, rpadux
(dbyHKIIMM, B3aUMHO 00paTHbIE QYHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKLIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBatek rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHU I
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaJAPATHYHOMN
' (GyHKINH, CTENEeHHON (PYHKITNH C TIeITbIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKIUH s HMCCIEJOBAaHUS TPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33734y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (opMylaMH  3aBHCHMOCTH  MEXKIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
il OnepupoBaTh MOHATUSAMU: TOCIEIOBATENLHOCTh, apUpMeTHUeCKas U
. reoMeTpuyecKas Iporpeccuu
OnepupoBaTh NOHATHUSAMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell IeoMeTpHYecKOi
MIpOrpeccuu
4.3 3anaBaTh NOCIEI0BATENIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTENM U IPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OmnepupoBarh MOHATUSMHI: MHOKECTBO, ONIEPAITUH HAJ MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapaT s ONMCAHUS
5.2 pEeabHBIX TPOIECCOB U SIBICHHWM, TpPH pPEIICHWH 3aJady W3 JAPYrux
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  OIpPENEIEHHE, TEOpPEMa,  CJIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KUIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, IIEJI0€ YHUCIIO; HCIOJIB30BaTh
MPU3HAKK JETUMOCTH IIEJIbIX YMCEJI, Pa3j0oKEHHE 4YKCla Ha TMPOCThIC

MHOXXUTECIIN IJI1 pCIICHUA 3aaa4

1.2

OHCpI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM I10Ka3aTCJIeM

1.3

2.1

22

OnepupoBaTb  MOHATUAMM: JiorapupM  UuCla, JECSATUYHBIE U
HaTypaJbHbIC JOrapuPMBbI

YpaBHEHMS 1 HEPABEHCTBA

[IpumeHsITH CBOMCTBA CTENEHU MJIi IPeoOpa3oBaHUsl BbIPAKEHUI,
OIEpUPOBATh IOHATUAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuniaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, cOAepKalluX JorapupMmbl;
OIIEpUPOBATH MOHATUAMHU: JIOTApU(PMUUECKOE YPAaBHEHNUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI J'IOl"apI/I(I)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

23

Haxoguts pCeUICHUA HpOCTCﬁHIHX TPUTOHOMETPUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUEe; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHMM IUIA PEIICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCTeI\/’IH_II/IX CHUCTEM )51 COBOKyrIHOCTCfI

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIE CUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHUIO 3aJa4H,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEINM C UCIOJIB30BAaHWEM armnapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTb TMOHATHSMU: TEpUOAMYECKas (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS

uccien0BaHus (QyHKIUH, 331aHHOM rpagukom

3.2

OnepupoBaTh MOHATUSAMU: IPpapHUKH TOKA3aTEIbHON, JJOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIsl pEIlICHUS] YpaBHEHUI U HEPAaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JHHEWHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh HUX JUIA DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaTr4eckoro aHanmsa
OnepupoBaTh MNOHATUSAMH: HENpepbIBHAass (YHKIMSA, MPOU3BOIHAS
4.1 (YHKIMM, HCIOJIb30BaTh T'€OMETPUYECKHMH U  (U3HUYECKUU CMBICI
IIPOU3BOJHOMN JUIS peLeHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' MIPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS, YACTHOTO (PYHKIIUH
Hcnonp30BaTh NPOW3BOAHYIO U UCCIEAOBAaHHUS  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIAEAOBAHUSA K
MIOCTPOCHUIO rpauKOB
44 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYUILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMU: IE€pBOOOpa3Has W UHTErpajig; IOHUMATh
. reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpaa
16 Haxomute nepBooOpa3zHble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpai o gopmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4u, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Panmonanbupie  ymucna. OOBIKHOBEHHBIE U JIECATHYHBIE ApOOHM, TPOLIEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHUil. [IpumeHeHue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHOU KU3HU
JeWictBuTenbHble  4YMcia.  PalMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOmamxéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTATA BBIYUCICHUI
Crenenp ¢ mensiM TokaszareneM. CrtanmapTHas (Gopma 3amucu JIeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue noxaxozsmeil GopMbl 3anucu AEHCTBUTENbHBIX YUCEN IS
peleHus MpakTHYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHON CTEIIEHU
13 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHHE, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meron
' HUHTEPBAJIOB
2.4 Pemenue uenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
57 IIpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4

N3 pas3JIMIHbIX oOacreit HAaYKH U pCaHBHOﬁ JKHN3HHU




DOyHKINUH U TpaPUKH

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

3.1
byHKIIIN
32 Obnactp ompeneneHUs W MHOXKECTBO 3HadeHWH ¢GyHkumu. Hymm QyHKmm.
' [TpomMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaATypaJbHbBIM M ILENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 TpuroHomeTpuyeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUUECKHUX (DyHKINN
' YHUCJIOBOI'O ApryMeHTa
4 Hauana maTeMaTnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHHs TOCJIENOBATEILHOCTEH. MOHOTOHHBIC
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHOo yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMma OECKOHEYHO YOBIBAIOIICH IeOMETPUYECCKOU
' nporpeccur. PopMyna CIOXHBIX MNPOUEHTOB. Mcronb30BaHHE MNPOrpeccuu s
pelIeHus: peasibHBIX 3a]1a4 MPUKIAJIHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepanuud Haja MHOxecTBamu. Jluarpammbl Diiiepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO anmnapara JJisi ONHCAHMS pealbHbIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucia 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens c pallMoOHaIbHBIM MOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXKEHHH, COAEepKAIUX Torapu(Mbl
55 [Ipeobpa3oBaHue BbIpaXeHUH, COAEPIKAIIUX CTEIIEHHU C PaIlMOHATHLHBIM

IIOKa3aTejIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIEe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
2t Cucrembl JHMHEHHBIX ypaBHEHMH. PelieHwe MNpUKIAagHBIX 3a7ad C I[IOMOIIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHMe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a1a4
' U 3a]a4 U3 pa3jMuHbIX o0acTell HayKU U PeasIbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuoguueckue ¢ynkunu. IIpoMeKyTKM MOHOTOHHOCTH ()YHKIIHH.
3.1 MakcumymMbl U MUHUMYMBI (QyHKUuu. HanGonpliee M HauMeHblIee 3HAYCHHE
(GyHKINMN Ha TPOMEXKYTKE
32 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINN, KX CBOHCTBA U TpaduKu
34 Hcnons3oBanue rpadhukoB GyHKIUN A1 pelICHUS] YPaBHEHHU U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEJOBAHUS  HPOLIECCOB U
3.5 3aBHCUMOCTEH, KOTOpPbIE€ BO3HHMKAIOT NPU PEIICHUH 3adad W3 JPYruX y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUi CMBICI TIPOU3BOIHON
43 [TponsBosiHble 31MeMeHTapHBIX (yHKIME. DOpMynbl HaXOXXACHUS INPOU3BOIHOM
. CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIUI
[IpuMeHeHne TNPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxkneHre HanOoJbIlero U HaUMEHBIIEro 3HaueHus (PyHKIMU Ha
OTpE3Ke
IIpumeHeHre NPOU3BOAHOM [UIsl HAXO0XKIEHNS HAWITYYIIEr0 PEMIEHUS B IPUKIIATHBIX
4.5 3ajayax, JJIs ONpefeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMysnod win
rpaduKom
4.6 IlepBooOpaznast. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuii u pusnueckuii cmpici. Beruncienue uaTerpaina mo

dbopmyne HetoTona — JleiOauia




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMyIupoBaTh U ONEPUPOBATh MOHATHSAMM: OIpe/eNIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSATh UX; YMEHHE (HOPMYITUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  IPAaBUJIBHOCTb  PACCYKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U SBJICHUHN U IIPU PELICHUN
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMM: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C paluOoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOJYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€MMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHn: 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpPOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas porpeccus, reomMeTpuyecKas nporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M @PTYMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALMOHAIIBHBIE,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIAPAMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (PYHKIIMHM, OrpaHMYEHHOCTh (YHKIIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, NEepBOOOpa3Hasi, ONpeneIEHHbIN
MHTETpall; YMEHHE HAaXOJIWUThb aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO JIi HCCIEAOBAHUA (QYHKIIHM,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpayKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKAEHUS HAWIy4dlIEro

p€miCHUA B NPHUKIIAJAHBIX, B TOM YHCJIC COUHUAIIBHO-DKOHOMHWYCCKUX M




(GU3HYECKUX 3a/layax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIUH, BBINOJIHATH MPEOOpPa3OBAHMS
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'papUKH sl U3yUEHUs IPOLIECCOB U
3aBHCHUMOCTEH, NIPpU pEIIeHUH 33aJad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peajibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIB30BaTh CBOMCTBA W Tpaduku QYHKOUN IS
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTU yNpaBJIEHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIEAOBATh IOJYYEHHOE PEILICHUE U
OLICHMBaTh MPABJIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHME MOJEINPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAYKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECINA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTHueckoe, MeIuaHa,
HauOosblllee W  HaWUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTh,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, MPEACTABIECHHYI0O B TalnMIax, Ha
quarpaMmax, rpagukax, OTpaxarollyto CBOMCTBA pealbHbBIX MPOLIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJUI U THArpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; PUMEHSThH
(GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (opMyny MOTHOU
BEepOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJMYWHBI, (QYHKIHUU paclpeleieHus] W  IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH JUIs
peIICHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIICAOBAaHUH; YMECHHE TPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh TOHSATHSIMH: COYECTAaHHE, TEPECTAaHOBKA,
YHCII0O COYETAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HpIOTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS JUISl PEILICHHS 3a]1a4;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTPaHHBIA yroj, TPEXTPaHHBIM yYroJyl, CKpEeLIMBAIOLIUECs IMpsMBbIe,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHE UCIOIb30BaTh IIPU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 TI'€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW NNPAKTUYCCKHUEC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, MNpu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUIBI, TMPU3MBI, KOHYycCa, IMIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
bopMynupoOBaTh OMpeesIeHNs N3y4aeMbIX (PUryp, BBIIBUTaTh TUIOTE3bI
O CBOHMCTBax W NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NWYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11

12

13

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HCIIOJIb30BaTh T€OMETPUYECCKUE OTHOIICHHSI
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M M3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAJb, OOBEM, IUIOMIAJb IOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJIBHOTO MapaijiesienuIeaa, MUpaMUIbl, PU3MEI,
WINHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3NIOKEHHWE BeKTopa 1o 0asucy,
CKaJIIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS peIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEHICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBIICHUM; YMEHHE paclo3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHC IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKON W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJdbHOH creneHH. JeHCTBHS ¢ apupMeTHIeCKUMHU
' KOPHSIMHM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuuynble U HaTypaJlbHbIE JOrapHUPpMbI

JeiictBuTtenpHble uyncna. ApupMeTHyecKkue omnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIECHUS, IpaBUia OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeobpaszoBanue BrIpaxeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

2.11

Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKLINH
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOOoNbIIero ¥ HauMEHBIIET0 3HA4YeHUs (PYHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Hadasia MatremaTuuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AkumionepHoe o611ectBo «3narenbcTBo

«IIpocsemienne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

Junaktuyeckue MaTepuabl 1o ajnredpe u Havasiam aHanu3a i 10 kimacca
(M.M.11a6ynun, M.B.TkauéBa, H.E.®&nopona u np.,

JlnnakTuyeckue Matepuaisl 1o ajiredpe u HayasiaMm aHanu3a Juis 11 kiacca
(M.N.1Tabynun, M.B.TkauéBa, H.E.®Enoposa u 1p.,

oros

EI'D. MaTtemaTuka, TUTIOBBIE YK3aMEHALIMOHHBIE BAPUAHTHI, IO/ pEAAKIIUEN

N.B.Amenko, 30 BapuaHTOB

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bubmuotexa [{OK https://m.edsoo.ru/

BIIP https://vpr-ege.ru/vpr

OTtkpoIThilt 0ank 3ananuii EI'D https://fipi.ru/
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