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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Hadajga MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaromuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYE€CKOTO aHalW3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTAapUIEd IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOoill CTOPOHBI, (OPMHUPYET JOTUUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsli Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(OpPMAaTHKH, OOILECTBO3HAHUS, WCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa y4Yalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyJIupyeT CBOU JOCTHKEHUSI B MaTEMaTUUYECKOH (opme.

Kypc anreOpsl u Hauan MaTreMaTUueCcKOro aHajanu3a 3aKJIaJbIBA€T OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIb30BAaTh MX B MOBCEIHEBHOW KU3HU. B TOXe BpeMsi OBIaJCHUE
a0CTpPaKTHBIMM M JIOTMUYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETU3aLMI0, a0CTparupoBaHue 1
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHaldu3a B CTapiield IIKOJe ydJaliuecs
MOJy4arOT HOBBIM ONBIT PEHICHUS TMPUKIAIHBIX 3a]a4, CaMOCTOATEIbHOIO
MOCTPOCHHUSI MATEMATHUYECKUX MOJEJIEH pEabHBbIX CUTyalluidi M WHTEPIpPETALUU
MOJYYEHHBIX  PEUICHUM, 3HAKOMSTCA C  NpPUMEpaMHM  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEW B TMPHUPOJIC, HAYKE M B MCKYCCTBE, C BbIJIAKOIIAMUCA
MAaTEMATUYECKUMHU OTKPBITUSMHU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENBbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmetoauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEAYIOIIME COACPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYMCICHUS,
«Dyakun  u - rpadukmy, «YpaBHEHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YecKoro aHanusa», «MHoxkecTBa M JOoruka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JIBYX JIET
oOyuyeHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMH M pasfaenaMu. JlaHHBIM Kypc  sABISIETCSA
VUHTErPAaTUBHBIM, TOCKOJIBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JAUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHHWA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHYECKOTI0 aHalIN3ay, JUIsl PEIIEHUs] CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYEHHBIN PE3YIbTAT.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOHM IkoJyie. B crapmiell mkone ocoboe BHUMaHHME YAENAETCA
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATH
pesynbrar. OOyuyaromuecss MNOJY4arOT HABBIKM TNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JIEHUCTBUM C YHCIAMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pa3iene MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3aAad. OOyuaromiyecs OBIaJ€BaIOT
pa3IUYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmupoBaHHe YMEHUU
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMyiiaM, NpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pPa3BUTUE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluxcsi, (OPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
MepEIIeTaeTCs C APYrUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepHaIa. N3yyenue CTEIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIEJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi U cioBecHou. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOYKHOCTh UCCIEN0BATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOManun (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJENed peanbHbIX CUTyaluH,
HaXOXKJEHUSl HAWJY4YlIero pEHIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (QOPMUPOBAHUIO YMEHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHMKE W HucKyccTBe. OOyuwarommecss y3HAOT O
BBIJIAIOLIUXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEICTABICHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTeMAaTHKU W Mpeasiararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUil, HCCIET0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
UHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIBb3YETCS
JUISl peIeHUs] PUKIAAHBIX 3a1a4. [Ipu penieHnn peasbHbIX MPAaKTHYECKUX 3a4ad
yyaliyecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBAThH
npobiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydyeHHE Kypca ainreOpbl U Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 knacce u 3 daca 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,
OCCKOHEUHbIE  MepuoAudeckue napoOu. ApudMmeTudyeckue  omepanud ¢
palMoHaNIbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0el U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciien
3HAHUU U PEATBbHOM )KU3HH.

[JelictBuTenpHblE 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue ornepandd ¢ JeHCTBUTENbHBIMUA yuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1enbiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmied  ¢GopMmbl  3alucu
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(PpMETUIECKUMH KOPHSMH HATypaJIbHON CTEIIEHHU.

CHHYC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue uensix ¥ 1poOHO-paLIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U PeabHOU KU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoObl 3amanus Gyskouu. [paduk  GyHknuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkunu. Hymn yskumu.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U 1IeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. 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 Jilnepa—BenHa.
[IpuMeHeHuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl pealbHBIX
IIPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ paMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BRIPAKEHUH, COJIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHMU. PellleHne npuKIIagHbIX 3a1a4 ¢ MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeid HaAyKu WU pealbHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuuu. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblliee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmudeckas 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

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yakuuu. [eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

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

[TpumeHeHre MPOM3BOIHON K MCCIIEOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIIY4dIEro pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH Ipolecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIHNX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUHUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
IpoLenyp TpaxIaHCKOoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

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

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:!

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

Pu3nYeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢du3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHIX CIIOPTHUBHO-03J0POBUTEIBHOM
JEeATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MAaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHUS
COI[MATIbHO-Y)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUU JJIs pelIeHUs 3aaad B
0o0JaCTH  OKpYy)Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS LMBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIENOBATENbCKYIO JESITEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEpU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpYXCaAlowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeCHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MNpeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNI;

JIeJIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IbI;

BBIOMpATh Croco0 pernieHus: yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOAAIMNH C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIME MNPOTUBOpeUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJIICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TAaKKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

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

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



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOILEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh 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,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIIMI0 COBMECTHOM
paboThI, pacnpeaensaTh BUABI padboT, JOrOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOK YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnuvie  pezynamuenvie  Oelicmeus, obecneyusarom

G opmuposanue cMbLCIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33a]1a4¥, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBL TOCTHXKEHUSI WIM HEJOCTHKECHUSI PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

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 ¥ BIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbINONHATE TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONb3YS MPaBUia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOpMY 3allUCH AEHUCTBUTENBHBIX YUCEIN JJIS pELICHUS
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 NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
paLMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHUs ILENbIX, PALMOHAIBHBIX W HPPALlMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTel HayKU U PEaIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKIHMS, CIIOCOOBI 3aJaHusl (PyHKUUHU, 00IaCTh
OTpEe/eNeHUs] U MHOXECTBO 3HaueHHi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(YHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUUN A1 pELICHUS YpaBHEHUI.

CrtpouTh U 4nuTaTh TPaPUKU JTUHEHHONW (QPYHKIMH, KBAAPATUUHON (PyHKINH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BETMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKkas M
reOMETPUYECKAsL IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMM: OECKOHEUHO YOBbIBaOLlasi Te€OMETpUYecKas
Iporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 IPUKIAJHOTO XapakTepa.

Muo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmapar Uil ONHUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHNE,  TEOpeMa, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypajlbHOE, I€JI0€ YHCIO; HCHO0JIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YHCEN, PA3JI0KEHHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, ECATUYHBIE U HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEPaABeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW U1 NIpeoOpa3oBaHUs  BBIPAKECHHIA;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBL;
ONEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHHUW U HEPABEHCTB.

MognennpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3a]auy,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENU C UCTIOJIb30BAHUEM ammapara aareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOYKM OHKCTpeMyMa (yHKuMH, Hauboibpliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUUM Ha TPOMEXKYTKE; HCIOJIb30BATh MX IS
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMH: TpadUKH NOKA3ATEIbHOH, JIOrapupMU4ecKoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUsS] YPAaBHEHNUN U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIBb30BaTh UX IS PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Ucnonw3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yu4eOHBIX TUCHUILINH.

Hayana MaTeMaTH4YeCKOro aHajau3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOIHAS (QYHKLNU;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHOM AJIs pelIeHUs
3a1ay.

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

Hcnonb30oBaTh MPOU3BOAHYIO JJI UCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh TMOHATHSAMHU: TEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemarhe npukiagHple 3aa4d, B TOM YHUCIIC COIIHAIBHO-DKOHOMHUYECKOTO M
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmenoBaHue pa3jiesioB U TeM JuekTpoHHbIE (UG POBHbIE)
KonTpoabHbie
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHosxecTBa palliOHAIBHBIX U
1 NEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
Oynkuuu U rpaguku. CTeneHsb ¢ 1elbiM
2 YyHKI pad t 6 https://m.edsoo.ru/EEM1F56M3
MoKazaresiem
Apudmernueckuit KOpeHb N—0i CTETIICHHU.
3 pad p Herenen 18 1 https://m.edsoo.ru/W2CV80370
HppanmonaibHble ypaBHEHHUS! U HEPABEHCTBA
Dopmysl
4 TPUTOHOMETPUU. TpUroHOMETpUYECKHE 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 ITocnenoBaTeaIbHOCTH U IIPOIPECCUU 5 https://m.edsoo.ru/0INYSKYRU
IToBTOpenue, 0000IIEHIE, CHCTEMATH3a
6 P THCHME, CHeTEMaTH At 3 1 https://m.edsoo.ru/SEBER9VKS5
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4




11 KJIACC

KoanuectBo yacos
Ne HanmeHoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG pPOBHbIE)
n/n NPOrpamMmbl Bcero Konrpoapurie o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas pynkuus. [lokazareapHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTpruiecKkue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpPaBEHCTBA
4 IIpousBoaHas. [IpumeHneHne Mpou3BOIHON 24 1 https://m.edsoo.ru/DKIVLOTN4
5 WNHuterpain u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUN 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypanbsHsle u nensie yucna 6 https://m.edsoo.ru/RSRO5SJFR
8 HOBTOP cHine, 000DMEHHE, CHCTEMATH3ALIA 18 2 https:/m.edsoo.ru/BFUNE9BGN
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

MHo03ecTBO, Onepaluy HaJl MHOKECTBAMHU.
Juarpammsl Diinnepa—Benna

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe PecypChl

https://m.edsoo.ru/HUOLULGL9

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

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

Apudmerndeckue onepaum ¢
palOHaJIbHBIMHA YUCJIAMHU,
npeoOpa3oBaHMs YUCIOBBIX BBIPAKCHUI

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

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
penIeHus NPUKIAAHbIX 331a4 U3 Pa3IUIHBIX
OTpacieil 3HaHUW U peabHOW KU3HU
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
peLIeHUs IPUKIAAHBIX 3a1a4 U3 Pa3IUYHbIX
OTpacjell 3HaHUW U pealbHOU KU3HU
HeiicTBuTenbHble uncia. PanimoHaabHbIC U
HUpPALMOHAIIBHBIE YHCIIA

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

https://m.edsoo.ru/MHOTOXN3E

https://m.edsoo.ru/P3JPHC8MO

Apudmerrueckue ornepauu ¢
)IGfICTBI/ITGJ'IBHIaIMI/I qucjiaMu
[TpuGnuxEHHbBIE BEIYUCIIEHUS, TPABUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA
pe3yiabTaTa BBIYUCICHUN

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JESKM11EJ

ToxxmecTBa U TOXKIECTBEHHEIE

https://m.edsoo.ru/VA4VH6PID




npeoOpa3oBaHUs

10 VYpaBHeHuUEe, KOPEHb YPABHEHUS https://m.edsoo.ru/KFDEBHI7I

11 HepaBeHnctBo, penieHne HepaBeHCTBA https://m.edsoo.ru/83KWSU6M4

12 Merton nHTEpBaAIOB https://m.edsoo.ru/EIXGRN3D0

13 Pemeriite ?eHHX H APOGHO-paLlHOHATLHEIX https://m.edsoo.ru/1SCWMJUIR
YpaBHEHUN U HEPABEHCTB
KontposbHas padora mo teme "MHOXKecTBa

14 palMOHAIBHBIX U IEUCTBUTEIIBHBIX YHCE]L. https://m.edsoo.ru/T95VYRBXM
PanmonansHble ypaBHEHUS U HEPABEHCTB"

15 Dynicuns, Ci0co0p! 5a7AHNA GyHKIHH. https://m.edsoo.ru/LUY75YGCX
B3aumno obpaTHbie HyHKIIUN
I'paduk Gyakmuu. O0IACTE ONPEACTICHUS U

16 MHOX€ECTBO 3HaueHu# pyukuuu. Hymm https://m.edsoo.ru/KN7K4I8VC
dbyakumn. [IpomMexyTKH 3HaKOTIOCTOSTHCTBA

17 YérHble 1 HeUETHBIE (PYHKLIUU https://m.edsoo.ru/TCHOJOUPK
CreneHn ¢ eJIBIM ITOKa3aTeaeM.

18 CrangaprtHas ¢popMma 3amucu https://m.edsoo.ru/7TS62DZBQ
JEHUCTBUTENBHOIO YUCIIA
Hcnons3zoBanue moaxosiieit hGopmbl
3aMUCH JICUCTBUTEIBHBIX YHCEIT IS

19 https://m.edsoo.rt/UWPAJ7N10
pereHust MPaKTUIECKHX 3a/1a4 U
MpeACTaBICHUS JaHHBIX

20 Crenertias QYHKLI C HATYPATbHEIM i https://m.edsoo.ru/13LIS0GEE
LeTBIM Mmoka3areneM. E€ cBoiicTBa u rpadux

21 APHOMETHYCCKHIH KOPEHE HATYPATBHOH https://m.edsoo.ru/7CVYEVAV7
CTEIIEHU

22 APHpMETHHCCKII KOPCHE HATYPAIILHON https://m.edsoo.rt/KQBCYHLSY

CTCIICHHU




CpoiicTBa apuPMETHICCKOTO KOPHS

23 . https://m.edsoo.ru/I69L.4JVYQ
HATypaJbHOW CTENEHU
CpoiicTBa apuPMETHIECKOTO KOPHS
24 . https://m.edsoo.ru/77PFLCQ8N
HaTypaJbHOW CTENEHU
CaoiicTBa apu(MEeTHIECKOTO KOPHS
25 o https://m.edsoo.ru/G5SWZ3RWF
HATypaJbHOW CTENEHU
elicTBUA ¢ apU(PpMETHUECKUMU KOPHAMH N—
26 H\, pud p https://m.edsoo.ru/KBGV9J41B
OU CTEIleHU
elicTBUA ¢ apu(PpMEeTHUECKUMU KOPHAMH N—
27 }1‘, pud p https://m.edsoo.ru/YG9QJLHAI
OU CTEIeHU
elicTBuA ¢ apupMETUUECKUMHU KOPHIMU N—
28 H\, pud p https://m.edsoo.ru/3AMIGAHQSM
OU CTEIleHU
elicTBUA ¢ apu(PpMETHUECKUMHU KOPHAMH N—
29 Z[V pud P https://m.edsoo.ru/3MOROG1D3
OU CTEIIeHU
elicTBUA ¢ apu(PpMETHUECKUMHU KOPHAMH N—
30 [[V pud p https://m.edsoo.ru/NRYVSE6Z8
OU CTEIIeHU
Pemnrenue uppanioHaldbHBIX YPaBHEHUN U
31 ppatt yp https://m.edsoo.ru/NXMGYF8I5
HEpPABEHCTB
Pemenue nppannoHaabHBIX YpaBHEHUHN U
32 ppatt yp https://m.edsoo.ru/OWXJFVOGJ]
HEPABEHCTB
Pemrenue uppaniioHalIbLHBIX YpaBHEHUN U
33 ppall P https://m.edsoo.ru/T66K2RMY5
HEPABEHCTB
Pemrenue uppanioHalIbLHBIX YpaBHEHUN U
34 ppatt yp https://m.edsoo.ru/OAIN4WIJO
HEpPABEHCTB
Pemenue nppaninoHanbHBIX YPaBHEHUHN 1
35 ppatt P https://m.edsoo.ru/HWHUD2NNC
HEPABEHCTB
36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU https://m.edsoo.ru/1E25E18SD
37 CBoiicTBa U rpaduk KOpHS N-0if CTENEeHN https://m.edsoo.ru/QNZBI9V7GS




KonTponbhas pabota no teme

"ApudmeTrnueckuii KOpeHb N—OH CTETIeHHU.

38 1 https://m.edso0o.ru/Q1KQCUC4D
WppaumoHanbHble ypaBHEHUS U
HepaBeHCTBa"
Cunyc, KOCUH e

39 Y, KOCHIYE 1 TAHTEHE THETOBOTo 1 https:/m.edsoo.r/CPX3082P7
aprymMeHTa
CuHyc, KOCHHYC ¥ TAHT'€HC YHCIIOBOIO

40 Y Y 1 https://m.edsoo.rt/KEQV00CZZ
apryMeHTa
Apkc

41 PICHIYC, APRROCHHYE 1 apRTaTene 1 https://m.edsoo.n/FOAWHASBG
YHCIIOBOTO apryMEHTa
ApKCHHYC, apKKOCUHYC ¥ apKTaH

42 P Ye @P 4 P reme 1 https://m.edsoo.ru/N4889EZ8R
YHCIIOBOTO apryMEHTa
Tpuronomerpuveckast OKpy>KHOCTb,

43 onpeeIeHue TPUTOHOMETPUUECKHUX 1 https://m.edsoo.ru/5SZT2FBB9
(GyHKIUI YKMCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

44 onpe/ieJIeHue TPUTOHOMETPUUECKHIX 1 https://m.edsoo.ru/YYZPF36KN
(GyHKIMI YKCIOBOTO apryMeHTa

45 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1 https://m.edsoo.ru/ISFSRII3N

46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://m.edsoo.ru/SC5U397F9

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/918HYTGCO

48 OcCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITBI 1 https://m.edsoo.ru/COITMKQF48
[IpeoOpa3zoBanue OHOME ec

49 peodp f HHE TPHIOHOMETPHACOIIX 1 https://m.edso0o.ru/9IMO0AFCO
BBIpOKECHU I
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

50 beoop . p P 1 https://m.edsoo.ru/LTBOUHA4F
BBIpKEHU N
[IpeoOpa3oBaHne TPUTOHOMETPHIECKUX

51 peobp ™ P 1 https://m.edsoo.ru/BOK9IKSFGV

BBIPAKCHUI




[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

52 . 1 https://m.edsoo.ru/VM9110N5V
BBIpXKCHU I
53 Hpeo6pa30uB AHHE TPUTOHOMETPHHICCIHX 1 https://m.edsoo.ru/GNKNPMR 1U
BBIpAKEHUN
54 Pemenne TpUroHOMETpUYECKUX YPaBHEHUU 1 https://m.edsoo.ru/S6K8SEHZU
55 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/6XXPVVIXA
56 Pemienue TpuroHoMeTpUYECKNX ypaBHEHUN 1 https://m.edsoo.ru/LEPISYY4W
57 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1 https://m.edsoo.ru/MUSCZXE6Q
58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/HPKOF4KJP
59 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 1 https://m.edsoo.ru/ENX4ESL.UC
O6006mienne o Temam "OCHOBHBIC
60 TPUTOHOMETPHUYECKHE (POPMYIIBI. 1 https://m.edsoo.ru/796P4UYBR
Tpuronomerpuueckne ypaBHeHUs"
KonTponbhas padota no teme "®opmysis
61 TPHTOHOMETpITH. T pHTOHOMETpIecKHe 1 https://m.edso0.r1u/RCOOETQNA
ypaBHeHus'"/Bcepoccuiickast mpoBepovHast
pabota
62 Mroroas komTpoxshas padora / 1 https://m.edso0.ru/OINT7D2Q5
Bcepoccuiickas nmpoBepouHas padboTa
O0001enue, cucTeMaTH3allds 3HAHUH 3a
63 Kypc aiareOpbl ¥ Hayal MaTeMaTHIeCKOTro 1 https://m.edsoo.ru/BO3X694VFE
ananu3a 10 kimacca
Apudmerndeckasi 1 reOMeTpHIecKas
64 nporpeccii. Hcnonpsopariie nporpeccii 1 https://m.edsoo.ru/2T49MHHH9
JUTSL peLlIEHUs peabHBIX 33]1a4
MIPUKJIATHOTO XapaKTepa
65 beckoneuyHo yObIBaromiasi reoMeTpruiecKast 1 hitps://m.cdsoor/FSN2ANA4G

nporpeccus. Cymma 6€CKOHEYHO




yObIBatoIeil reOMETPUUECKON MTPOrPeccCUuu

66 dopMyia CI0KHBIX TPOLEHTOB 1 https://m.edsoo.ru/DXJ82PMWO
67 dopmyJia CIOKHBIX TPOLICHTOB 1 https://m.edsoo.ru/H7S9QLKEA
O0001enue, cucTeMaTH3alusI 3HaHUH 3a
68 KypcC aJireOpbl ¥ Hayall MaTeMaTUYECKOTO 1 https://m.edsoo.ru/2193BZQ4A
ananu3a 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Nenn/m | Tema ypoka KonTpoJabHbIe
Bcero o0pa3oBaTesbHbIE PeCcypChl
padoThI
CteneHb ¢ pallMOHAILHBIM TTOKa3aTeleM 1 https://m.edsoo.ru/3SOCUH3WO
2 CaoiicTBa cTeneHn 1 https://m.edsoo.ru/S5J1ROGOM
[TpeoOpazoBaHue BbIpaKEHHI, COIEPIKAIITIX
3 peobp P > ColepAatt 1 https://m.edsoo.ru/R3VSPAH19
panuoHalIbHbIE CTENIEHU
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIINX
4 peobp P Aeprat 1 https://m.edsoo.ru/IOP1F2ZAS
palMOHAIBHBIE CTENIEHH
[TpeoOpazoBanue BhIpAKEHHI, COIEPIKAITIX
5 peobp P APt 1 https://m.edsoo.ru/DI9YGI6W X7
palMOHAIbHBIE CTENIEHH
6 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/YX6Y735P2
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/TSLSZRHAJ
8 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/M3KPYXT09
9 IToka3zaTenbHbIE ypaBHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGQXIL
10 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/43EARX0D3
ITokazarenpHast KIIMs, €€ CBONCTBA U
11 Py 1 https://m.edsoo.ru/TEO869HTH
rpadguk
KonTpomnpHas pabota o Teme "CremneHs ¢
palMOHATBHBIM MTOKA3aTEIEM.
12 1 1 https://m.edsoo.ru/SBWZVFWIF
[TokazarenpHas ¢pyaknus. [TokazarensHbIe
ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapudm ymncna 1 https://m.edsoo.ru/S2PYSSME7
14 JecsTruuHble U HaTypaJibHbIE JIOTapU(PMBI 1 https://m.edsoo.ru/AJS1DTX9E
15 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIIX 1 https://m.edsoo.ru/ITAWFA1Q50Q




JorapudMbl

[IpeobOpa3zoBanue BeIpaxXeHUM, COECPKAIINX

16 https://m.edsoo0.ru/GBGH44TGC
JorapuMbl
IIpeoOpa3oBanue BeIpAKEHUI, CONEPIKALLINX

17 beodp P AepHatit https://m.eds00.r/M8QSRFDMS
norapudmsl
IIpeoOpa3oBanue BEIpaKEHUH, COmEPIKAIIIX

18 peobp p Feprai https://m.edsoo.ru/6CDNOWZBO
JorapudMbl
Jlorapudpmuueckue ypaBHSHUS U

19 pud P https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlorapudpmuueckue ypaBHe

20 puep YpaBHei https:/m.edso0.r/2UAGIZCSB
HEPABCHCTBA
Jlorapudmuyeckue ypaBHEHHS U

21 pd yp https://m.edsoo.ru/VOR1JPIKW
HEPaBEHCTBA
Jlorapudpmuueckue ypaBHSHUS U

22 pud P https://m.eds0o.ru/OYNMCK9RD
HEPaBEHCTBA
Jlorapundmudaeckas KITUs, €€ CBOMCTBA

23 puep Pyt poneTEat https:/m.edso0.r/JOOHWINGL
rpaduk
Jlorapudpmuyeckas pyHKIUA, €€ CBOMCTBA U

24 pro ymu https://m.edsoo.ru/N7K1UXIZQ
rpaduk
TpuroHomMeTpHYECKHE KIIUH, UX

25 P . P Py https://m.edsoo.ru/LQZVIYRDG
cBOIicTBa U rpaduKu
TpuroHomMeTpruYECKHe KIIUH, UX

26 put P Py, https:/m.edsoo.rs/UUWKBSLGE
CBOIcTBa U rpaduKu
Tpuronomerpudeckue GyHKIIUU, UX

27 p . p ymxn https://m.edsoo.ru/95VB5ABJ0
CBOICTBa U TpaduKu
TpHUroHOMEeTpUUECKHE KIIMH, UX

28 p . p ymxn https://m.edsoo.ru/SP4IPSHOM
CBOMCTBa U Tpaduku

29 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/SLSQ4AYYN




30

[Tpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

https://m.edsoo.ru/IJ19ZJZRQ

31 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/QY8YSBTCF

32 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edsoo.ru/LLSLZOCDP
KonTponbhas pabota no teme
"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckre ypaBHEeHUS U

33 HEepaBeHCTBA. [ puroHoMeTpuyecKue https://m.edsoo.ru/X8GZYMSHR
(GYHKIIIHT | UX
rpaduxu. Tpuronomerpudeckue
HepaBeHcTBa"

34 HenpepoiBable GhyHKIIUU https://m.edsoo.ru/7ULWADO6B
MeTto UHTEPBAJIOB ISl PEILICHUS

35 A P AP https://m.edsoo.ru/RML4LS6CD
HEPaBEHCTB
Metoa MHTEPBAJIOB IS pELICHUS

36 & p AP https://m.edsoo.ru/UV2R8QHUH
HEPaBEHCTB

37 [TpousBoHas GpyHKIIUH https://m.edsoo.ru/WWI1RR5VGS

38 [IpousBonHas pyHKIUU https://m.edsoo.ru/TXVIGQIO2
I'eomeTpuyeckuil 1 PU3NUECKUNA CMBICIT

39 P . ¢ https://m.edsoo.ru/JZHKV18M1
MIPOU3BOHOM
['eomeTpuyeckuii u GU3NYECKUN CMBICTT

40 prHieciui it ¢ https://m.edsoo.r/3CPCCY4M6
MIPOM3BOTHOM

41 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN https://m.edsoo.ru/JW5SAJQU3

42 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN https://m.edso0o.ru/4G110YGVZ
IIpousBoaHas ¢ ou3Bele

43 POTSBOAHAT CYMMBL, TPOHSBEACHILL, https://m.edsoo.r/E952RO0IH
YacTHOTO (QPYHKIUH
IIpousBoaHas ¢ , IpOU3BEE ,

44 POTISBOAHEAT CYMMEL, TPOHSBCACHIA https://m.edsoo.ru/VVIMX6YMG

YacTHOTO (DYHKITHIA




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

45 . https://m.edsoo.ru/4BJSFF974
4acTHOTO (DYyHKIIMHA
I[Tpumenenue IPoN3BOIHON K UCCIETOBAHUIO

46 p N p a a https://m.edsoo.ru/SW35GSVPK
(GYHKIIMIA HA MOHOTOHHOCTb U OKCTPEMYMBI
IIpuMmenenue npou3BOIHON K UCCIIEJOBAHUIO

47 P . p A A https://m.edsoo.ru/8WILI91USN6
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne TpOU3BOIHON K UCCIIEIOBAHUIO

48 p . p A 8 https://m.edsoo.ru/NE66XE267
(GYHKIMI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne TPOU3BOAHON K UCCIIEIOBAHUIO

49 p . p a . https://m.edsoo.ru/SD0D4AJ44
GbyHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBbI
HaxoxneHue HanOOJIBIIErO0 U HAUMEHBIIIETO

50 a https://m.edsoo.ru/7272CUKCS
3HaYeHHs (QYHKIIUU Ha OTPE3KE
Haxoxxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO

51 a https://m.edsoo.ru/N1RZQXS50
3HaueHusl (YHKIIUU Ha OTPE3Ke
Haxoxnenne HanOOJIBIIIEr0 1 HAUMEHBIIIETO

52 a https://m.edsoo.ru/MAFI1GQ68
3HaueHusl (YHKIUU Ha OTPE3Ke
HaxoxneHue HanOOJIBIIETO U HAUMEHBIIIETO

53 g https://m.edsoo.ru/AKTKOA3GX
3HaueHus QYHKIUU HAa OTPE3Ke
Haxoxxnenne HanOOIIBIIEr0 U HAUMEHBIIIETO

54 A https://m.edsoo.ru/FOQUM5SMOW
3HaueHusl (YHKIIUU Ha OTPE3Ke
Haxoxneaue HanOOIbIIErO0 U HAUMEHBIIIETO

55 g https://m.edsoo.ru/B1UMI188OF
3HaueHusl (YHKIIUU HA OTPE3Ke
[TIpumeHeHre mporu3BOIHOMN ISt
HAXOXJICHUS HAWTYYIIIETO PEIICHUS B

56 MPUKIIAIHBIX 3a/a4ax, sl ONPEACIICHUS https://m.edsoo.ru/76RUOW8L4
CKOPOCTH TPOIIecca, 3aJaHHOTO (HOPMYJIIOM
WK TpapuKOM

57 KoHnTtponbHas pabota 1o Teme https://m.edsoo.ru/I1 TOP2ZW6




"[IpousBoanas. [Ipumenenre npon3BoHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX https://m.edsoo.ru/IMD2K21JP

59 [TepBoobOpaznas. Tabnuia nepBooOpa3HbIX https://m.edsoo.rt/EKWEW6ZVN
HuTerpan, reomeTpuueckuil U (pu3nuecKuil

60 pai, p ¢ https://m.edsoo.ru/GXN2ALIAF
CMBICJI HHTETpaJIa
Huarterpan, reome €CKHH 3UYECKUU

61 HTCTPAJI, FEOMCTPHUCCKITi . (u3HHCCKHi https://m.edso0o.ru/IDIF617XS
CMBICTT HHTETpajIa
HHTerpai, reoMeTpuiyecKuii U pu3nIeCKuii

62 https://m.edsoo.ru/R41DMTCOB
CMBICJI HHTETpaJia
Briuncnenune unrerpana mo popmyie

63 . p bopmy https://m.edsoo.ru/WOFLPOB9R
Herorona—JleitOHuma
B clicHHEe erpaja 1mo ¢o e

64 PIMMCIICHHE HHTErpaNa 1o Gopmyst https:/m.edsoo.r/SW8SCCYVO
Herorona—JleiiOHuma
Brruncaenue unrerpaina mo popMmyiie

65 N p bopmy. https://m.edsoo.ru/YZNSQLCS5
Herorona—Jleiibaumna
Briuncnenune uaTerpana mo popmyie

66 . P (bopmy https://m.edsoo.ru/PEINSCBKG
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/VMRPNPCKE
Pemrenyie npukiagHeIx 3a71a4 ¢ IIOMOIILIO

69 p . A A . B https://m.edsoo.ru/SLBV5SWHAH
CUCTEMBI JINTHCWHBIX ypaBHEHUH
Pemenne npukinagHeIx 3a4a4 ¢ IOMOIIBIO

70 p . A A . Hl https://m.edsoo.ru/YBRDA3AEN
CUCTEMBI JINTHEWHBIX ypaBHEHUH
CucreMbl U COBOKYITHOCTH LIETIBIX,
AllHOHAJIBHEIX, HPPAllMOHAIBHBIX,

71 pall ppant https://m.edsoo.ru/HKFHNLZWS5

MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YpaBHEHUI U HEPABEHCTB




72

73

74

75

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPAaBHEHUI U HEPABEHCTB

CucTembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHAIbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNbHbBIX, JOrapu(HMUUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN ATs
pElIeHUs] YpaBHEHHI U CUCTEM

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WIM6V504U

https://m.edsoo.ru/GSDPSMHWW

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

76

77

78

79

Ucnonb3oBanue rpadpukoB GyHKIUN A5
pelIeHns ypaBHEHUN U CUCTEM

IIpruMmeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX
3a/1a4 W 3aJ1a4y U3 pa3aIudHbIX 00JacTei
HayKU U PeAIbHOW KU3HU

KonTtponbHas padora no teme "UnTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHUI"
HatypasibHble U Liesble uKcia B 3aa4ax U3
peanbHOU KU3HU

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/SRGO8C8OM

https://m.edsoo.ru/ULRCW8K3K

https://m.edsoo.ru/FXI8L 411G

80

81

HarypanbsHble 1 1ieble yucia B 3aa4ax u3
peanbHON KU3HU

Harypaibnsle 1 1ienble yucna B 3aa4ax us3
peanbHOU KU3HU

https://m.edsoo.ru/V8YAT62FH

https://m.edsoo.ru/VUIEOO3ZE




82 [Ipr3HaKu AETMMOCTH LEIbIX YUCEI https://m.edsoo.ru/9D05SUTKS50

83 [Ipu3Haky 1€IMMOCTH LIEJIBIX YUCEN https://m.edsoo.ru/TMXKTQFQM

84 [Ipr3HaKu AETMMOCTH LEIbIX YUCEI https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

85 . https://m.edsoo.ru/VC4TMOM?20
3HaHWH. Y paBHCHHS
[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

86 . https://m.edsoo.ru/YSBSWMEC3
3HAaHUU. YpaBHEHUS
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL

87 = https://m.edsoo.ru/Y9A4RM3BK
3HAHUU. YpaBHEHUS
[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS

88 N https://m.edsoo.ru/L88XDG22C
3HAHUU. YpaBHEHUS
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

89 . https://m.edsoo.ru/1ZYOYJL7E
3HAaHUHU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS

90 . https://m.edsoo.ru/A20UYR3BH
3HaHWUUA. Y paBHEHUS
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS

91 N https://m.edsoo.ru/QWF7KCSIU
3HaHuii. HepaBeHcTBa
[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS

92 . https://m.edsoo.ru/LD1ZHGSWE
3HaHui. HepaBeHcTBa
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIMS

93 P H H https://m.eds00.ru/OC78SW60OK
3HaHuii. HepaBeHcTBa
[ToBTOpEeHme, 0000IIEHNE, CUCTEMATH3AIIHS

94 N https://m.edsoo.ru/X8AR 14AUP
3HaHuii. HepaBeHcTBa
IToBTOpEHmE, 0000IMICHNE, CHCTeMaTH3AITHS

95 P HI . & https://m.edsoo.ru/D6Z5D67XQ
3HaHUU. CUCTEMBI ypaBHEHUH
[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs

96 https://m.edsoo.ru/S6P9OSBDO

3HaHUi. CrucTeMbl ypaBHEHUN




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

97 N 1 https://m.eds0o.ru/678RGWN7D
3HaHuil. OyHKUIKH
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

98 . 1 https://m.eds0o0.ru/O2WTFD9XN
3HaHuW. OyHKIUH

99 Wrorosast KoHTpOJIBbHASA paboTa 1 https://m.edsoo.ru/XDBSVO654

100 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.rt/LMTCHG7QX
O0001enne, cucreMaTH3amus 3HaHUH 3a

101 KypcC alnreOpbl ¥ Ha4all MaTEMaTHIECKOTO 1 https://m.edsoo.ru/CKSK7PI30
ananu3a 10-11 knaccoB
O0001enne, cucreMaTH3amus 3HaHUH 3a

102 KypcC alnreOpbl ¥ Ha4all MAaTEMaTHIECKOTO 1 https://m.edsoo.ru/7GHSLC527
ananmuza 10-11 xmaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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 TMOHATUSIMH: PALMOHATIBLHOE U JACHCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAS M JICCSITHYHAS JIPOOb, TPOIICHTHI
. BreimonHaTe  apudMeTHYECKHE  ONEpalvd C  paldOHAIBHBIMH |
' IEHCTBUTEIIHLHBIMU YHCIAMHU
13 BeimonHATe  TpUOMKEHHBIC — BBIYMCIICHHUS,  HWCIONB3YyS  MPaBUIIA
' OKpPYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh NOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeeM, CTaHIapTHAs
14 (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPAITbHOW CTEICHHU;
' HCIOJIb30BaTh MOJIXOISAIIYI0 (hOPMY 3aITUCH TEHCTBUTENBHBIX YUCEN IS
pelieHus: MPaKTUYECKHUX 3a/1a4 U MPEJICTABICHUS IAaHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJBHOIO
1.5 yIila; WCIOJIb30BaTh 3alKCh IPOU3BOJIBHOTO YIJla uepe3 oOpaTHBIC
TPUTOHOMETpHUUECKUE (HYHKIIUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, 1IENOE,
2.1 palnroHanbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
55 BoimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA H
. peraTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrimonHsaTe npeodpa3oBaHus 1ETBIX, PAITMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIPQXKEHUI M pelaTh OCHOBHBIE THUIBI 1EJbIX, PAllMOHAIBHBIX W
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHS U HEPABEHCTBA JIsl PEIICHHUS MaTeMaTUYECKHX

3a/1a4 W 3aJ]1a4 U3 Pa3aIudHbIX 00JacTel HAYKH M peaTbHON KU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJaul, HUCCIIEI0BaTh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (PYHKUIHSA, CHOCOOBI 3afaHus (QyHKUIMH,
3.1 o0acTh OmpeJeNeHus] MU MHOXXECTBO 3HAueHUH (QyHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 00paTHbIC PYHKITUU
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonp3oBatk rpaduky GyHKIMHA U1 pelieHus ypaBHEHUN
34 Ctpouts u uuTaTh rpaduKu IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINH, CTENEHHON (PYHKIIUH C TIeITBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKUIUH IS HMCCIEIOBAHUS TPOIECCOB U
35 3aBUCHMOCTEI MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMylTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
il OnepupoBaTh TOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHUYeCKass U
. reoMeTpuyecKas porpeccun
OnepupoBaTh NOHATHUSIMU: OECKOHEUHO YOBIBaOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlell  IeoMeTpHuYecKOu
MIpOrpeccuu
4.3 3anaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb3oBare CBOMCTBA IOCIEAOBATEIIBHOCTEN M MPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBarh NOHATUSAMHU: MHOXECTBO, OTIEpPAIK HAJl MHOYKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapaT MJis OMNHCAHUS
5.2 pEeabHBIX TPOIECCOB U SIBICHHWM, TpPH pPEIICHWH 3aJady W3 JAPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  OIpPENEIECHHE, TEOPEMA,  CIEACTBHUE,

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: HATypalbHOE, II€JI0€ YHMCIO; HCIOIb30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YMCEeN, Pa3j0oKEHHE 4YKClia Ha TMPOCThIC

MHOXXUTEIIN IJI1 pCHICHUA 3a1a4

1.2

OHepI/IpOBaTB IOHATHUEM: CTCIICHb C pallMOHAJIBHBIM I10Ka3aTCJICM

1.3

2.1

22

OHepI/IpOBaTB IIOHATHUAMM J'IOl"apI/I(bM quciia, JCCATHYHBIC n

HaTypaJbHbIC JOrapuPMBbI

YpaBHEHMS U HEPABEHCTBA

[IpuMmeHsITH CBOMCTBA CTENEHU MJi1 IPEeoOpa3oBaHUsl BbIPAKECHUI,
OIEpUPOBATh IOHATHSAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonuaTe npeoOpa3oBaHus BbIpaXKEHUH, COAEpKAIIMX JIorapu(Mbl;
OTIEpPHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHUE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI HOFapI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

23

Haxoguts pCeUICHUA HpOCTGﬁHIHX TPUTOHOMETPUYCCKHNX HCPABCHCTB

24

OnepupoBaTb NOHATHAMHU: CHCTEMAa JIMHEMHBIX YypaBHEHUHM U €€
pELIeHUE; UCIO0JIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHUU ISl PELICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCT@ﬁH.IPIX CHUCTEM )51 COBOKYHHOCTCP'I

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIe CUTYyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEIHA C HCIOJIB30BaHWEM ammnapara

anreOpbl

3.1

@OyHKIMU U TpaduKH

OnepupoBaTb TMOHATHSMU: TEpUOAMYECKas (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHHUs (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 pEIlICHUsS] YpaBHEHUI U HEPAaBEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JHMHEWHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpadguku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBHCUMOCTEH U3 APYruX y4eOHbIX AUCUUIUINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATHUSAMH: HENpepbiBHAass (YHKIMSA, MPOU3BOIHAS
4.1 (YHKIMM, HCIOIb30BaTh T'€OMETPUYECKHMH U (U3HYECKUN CMBICI
IIPOU3BOJHOMN JUIS peLeHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOT'O (QYHKIUI
Hcnonp30BaTe  TPOW3BOAHYIO U WCCIEAOBAaHHUS  (QYHKIMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHUIO TPpaHUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATUAMU: IEpBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMETPHUYECKUI U (PU3NIECKUI CMBICI MHTETpaa
16 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKIMM, BBIYUCIATH
' uHTerpai mno gopmyne Herorona — JleitOnuma
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJE COLMAIbHO-IKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CpeACTBAMU MATEMATUYICCKOT'O aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYUCICHUS
Pammonanbupie  uymucna. OOBIKHOBEHHBIE M JIECSATUYHBIE JAPOOH, IPOLEHTHI,
OeckoHEeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 paloHaIbHBIMU YHCIaMM, NIPEOOPa30BaHUs YUCIIOBBIX BblpaxkeHHH. [IpumeHneHune
IpoOell U MPOLIEHTOB JUIsl pEeIIeHUs MPUKIAJHBIX 3373y U3 PA3JIMYHBIX OTpaciei
3HAHUH U PEAILHON KU3HU
JerictBuTenbHble  4yMcia.  PanMOHaJIbHBIE W HUPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uyuciaaMu. [IpuOiamxkéHHble
BBIUMCJICHMS], [IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ nensiM nokaszareneM. CrannaptHas (Gopma 3alucH JeHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBanne moaxossmeld (GopMbl 3alMCH JICHCTBUTEIBHBIX YHCET IS
pELIEeHUs IPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypalbHON CTENEHU
13 CuHyC, KOCMHYC M TaHIEHC 4YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUECKHUE (HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN
57 [IpyMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]ad U 3a1a4
' U3 PA3IUYHBIX 00JIaCTel HAYKU U peaibHON KU3HU
3 @yHKIMH U TpaduKu
3.1 Oyukuus, cnocodsl 3amanus ¢yHkuuu. ['paduk ¢ynxnuu. BzanmHO oOpaTHBIE




byHKIUA

Ob6nacte ompeneneHus U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymu dynkuuu.

32 [IpomexxyTKH 3HAKONMOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
3.3 Crenennass (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3atreneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIIEHU
Y TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YKCJIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaausa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCIEA0BaTENIbHOCTEH. MOHOTOHHBIE
' [0CJIE0BATENbHOCTH
Apudmernueckass W TEOMETpHUYECKas TPOTpeccMu. beckoHewyHo yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEW TeOMETPHUYECKON
' nporpeccud. dopmysia CI0XHBIX TNPOLEHTOB. Mcnoip30BaHHWE HPOrpeccuu s
pELIeHUs pealIbHbIX 3a7a4 PUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omnepanuu Haja MHOxecTBaMmu. Jlmarpammbl Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammnapara Jjs ONUCAaHUS pealibHbIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATypajIbHbIE JOrapu(MbI
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX JorapuQmbl
- [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALIUX CTENIEHH C PallMOHATbHBIM
' II0Ka3aTeseM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

CucteMbl JMHEWHBIX ypaBHEHHWU. PeleHWe NpPUKIAIHBIX 3aJad C ITOMOIIBIO

20 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
53 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX 3a]1a4
' W 337124 U3 pa3InYHbIX 00J1acTe HAyKU U peasIbHOM KU3HU
3 OyHKIIMU U Tpaduku
Oynkius. Ilepuognueckue ¢Gynkuuu. I[IpomMexyTKM MOHOTOHHOCTH (DYHKITUH.
3.1 Makcumymbl U1 MHHUMYMBbl GyHKIMH. HanOosbliee W HaWMEHbINEE 3HAYCHHE
(GyHKIHMN Ha TPOMEXYTKE
32 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
33 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs] YpaBHEHUHA 1 JIMHEWHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIOWA IO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHMKAIOT IpPU pEIIEHUM 3a7ad W3 APYrHX Yy4eOHbIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Hauana maTremaTnueckoro aHaimsa
4.1 HenpepsbiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM
43 ITponsBosnHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXO0XKIAEHUS MTPOU3BOIHON
. CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOAHON K HCCIEIOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HauOoNbIIero 1 HaUMEHBLIETo 3HaueHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHneHne NpoU3BOAHOM JUIsl HAXOXKJIEHUS! HAWTYUILEro pelieHNs B IPUKIIaIHbIX
4.5 3ajjayax, M ONpeleNieHHs CKOPOCTH Tpollecca, 3aJaHHOro (opMmysoil wuiam
rpaduxom
4.6 IlepBooOpaznast. Tabnuma nepBooOpasHbIX
47 WuTterpan, ero reoMeTpuueckuil U pusnueckuii cmMpici. Boruncienne uHTerpana mno

dbopmyne HetoTona — JleiiOauia




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnageHne meromamMM I0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeJICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATD
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpU PEIICHUM 3aj]ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruxX Y4eOHBIX IPEIMETOB; YMEHHE
OINepUpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, UUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMUA

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOIO YHCJIA, OCTATOK IO MOAYJI, PALMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIbIX,
pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
NPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI JAETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHnH 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapupmMamu, npeodpazoBaHus IpOOHO-palOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATh IMOHATUSAMU: IOCIENOBATEIbHOCTD,

apupmMeTuIecKas mporpeccus, reoMeTpuyecKas rporpeccus,




OCCKOHEYHO yOBbIBalOIIas TIeOMETpUYecKass TMpPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
gyucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apu(MeTUYECKHE JCUCTBUS C KOMIUICKCHBIMU YHCJIAMH; IPUBOIHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUICKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSIMU: MaTpumia 2xX2 u  3X3, omnpeneaureslb  MaTpUIlbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue OIICPpHUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPAHOHAILHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606p3.30BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIbBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaTb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIapaMCTPOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHUYCCKHUX

3aJla4 ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaHBHOﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
GbyHKLIMH, KCTpeMyM (YHKLUHU, HAUOOJbIlIee M HAUMEHbIIEE 3HAUECHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢byHKLMY, IepBast U BTOpasi NPOU3BOJIHAS (YHKIMU, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUSA, YacTHOIO U
KOMIIO3ULIMN (YHKIUH, HaXOJUTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIIMM; yMEHHWE HaxXOIUTh IMPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUIL;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHMUS (YHKIUH,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUeCKOro
aHaINM3a; MPUMEHATh TMPOU3BOAHYIO Ui HAXOXKACHUS HAWIYy4dIIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHYECKHUX U

bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCErpaia; NpuBOAUTL NPUMEPbI MATEMATHUYCCKOro MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMA, KOMITO3ULUS (QYHKIMHA, JuHEeWHass (QyHKIus, KBaapaTHYHAS
byHKLuS, paroHaibHast byHKLUS, CTENIeHHast byHKIMA,
TpUrOHOMeTpHU4Yeckne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKkuMu, TOKa3aTredbHas M Jorapudmudeckas QYHKUUH; yMEHHUE
CTPOUTH TIpaUKH H3YyYCHHBIX (DYHKUIUH, BBINOIHATH MPeoOpa3oBaHUs
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUEHHs TPOLIECCOB H
3aBUCHMOCTEH, NPH PEIICHUU 3a]ad U3 APYTUX Y4EOHBIX NMPEIMETOB M
3a7a4 U3 peabHON JKU3HU; BBIPAXKaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUIH ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUYHBIMU U CEMEHHBIMH
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peanbHbBlE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJISITH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIEN0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIPETUPOBATDH MOJyYEHHBIH pe3yabTar

YMeHue onepupoBaTh NMOHATUSAMU: cpefHee apru(pMeTHIYeCcKoe, MeInaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HaOOpa; YMEHHME U3BIIEKATh,
MHTEPHPETHPOBaTh HH(GOpPMAIMIO, TNPEACTaBIEHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAOIMIl U TUATrpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHCIIE C NPUMEHEHUEM
rpadu4yeckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAHarpaMm

pacccuBanusd U JIMHEMHOM perpeccuun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiin, kKoMOMHAaTOpHBIC (GaKTHl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYMHBI, (YHKIUMA pacmpelneieHuss U IUJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO © HOPMAJIBHOTO paCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Juis
pelIeHusl 3a/ia4y; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TMPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YHUCIO TMepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCY>KICHUS AJISl PELICHUS 3a/1a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTart

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH  Yroul,
JBYTPaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpELIMBAIOIIUECsS IMpsMBbIE,
NapajuIeIbHOCTh U NMEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pelleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, pCIIAaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHITUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QHUTYpHI,
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 THUPAMUIBI, MPHU3MBI, KOHyca, IWIMHApA, 00BEM Kyba,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynUpoBaTh OMpEeNICHUs U3Y4aeMbIX (DUTYp, BBIIBUTaTh TUIIOTE3BI
O CBOHMCTBaxX M NpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CAMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUU 3a7a9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MPEIMETOB M U3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIC (POPMYJIBI M METONBI, B TOM YHCIE: 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 MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO/
JUIS pEIIeHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOSIIAN METON Ui PEUICHHS 3aJlauu;
MOHMMaHWe 3HAYUMOCTH MAaTeMaTHKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBIICHUH, YMEHHE paclo3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATCMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKONM W  MHUPOBOH




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

IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

Kon
1 Yucna u BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1o Panyonanbnple  uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, TPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON cTeneHu. JeHCcTBHS ¢ apupMETHUYECKUMH
' KOPHSIMM HaTypaJbHOU CTEIICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM IT0Ka3arenaeM. CBoHCTBa
' CTEIICHU
s CuHyC, KOCHMHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndabple U HATypaIbHbIE JOTapupMBbI
HevictButenbHble  4ucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIUMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeobpa3zoBanue BeIpaxeHUH
1.9 KomrmuiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppaunroHainbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TOrapupMUUECKHE YpaBHEHUS
2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpHLIbl
3 OyHKIUHU U TpadUKu




OyHKIU, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHMH QyHkiuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Hambomblnee M HauMeHbIlee 3HAYEHUE
(GYHKLINU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJbIM Iokas3arteneMm. E€ cBoiictBa u
' rpaduk. CBoiicTBa u rpaduK KOPHS n-0i CTEIIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
35 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmernueckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[TpumeHeHHe MNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HamOONbIIer0o M HauMEHBIIETr0 3HAYeHUs (PYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy Hajli MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpPALLEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMartuka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Hadasia MatremaTuuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u 1p. AxkumonepHoe o61ecTBo «M3narenbcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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