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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanibHOro TOCYIapCTBEHHOIO 00Pa30BaTEIBLHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MareMaTHYECKOTO aHAIIA3a» SIBIAETCS OAHUM H3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneuynBaeT WHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYTrOd CTOPOHBI, (POPMUPYET JOTUYECKOE U aOCTPaKTHOE
MBIIJICHUE YYalluXcsd Ha YpPOBHE, HEOOXOAMMOM JJIi OCBOCHHS KYpCOB
UH(OpMATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax JaHHOTO Kypca
y4daluecs OBJIAJIECBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
(bopMyIupyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOU popme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAINM3a 3aKJIabIBA€T OCHOBY AJIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAaMU (PU3UKH, XUMUHU, OHOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM JKU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJb30BAaTh UX B IMOBCEAHEBHOW KMW3HU. B TOXe Bpems OBIaleHHE
aOCTpaKTHBIMU M JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLUHSIMHU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0CTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KpeaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3yuenus
anreOppl W Hayal MaTeMaTHYEeCKOro aHalii3a B CTaplueil IIKoJe Yydaliuecs
MOJIYYalOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIEH pealbHbIX CUTYyalluii M MHTEpIpeTaluu
NOJIYYEHHBIX  pPEUIEHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHIM
peanusyercs Kak 4epe3 y4eOHbI MaTepuasl, COCOOCTBYIONUN (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaKk W dYepe3 crneuuduxky ydeOHONl AesaTenbHOCTH,



TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOAOJKUTEITBHON
KOHIICHTPAIIMM BHUMAHUSA U OTBETCTBEHHOCTH 3a MOJYYECHHBIN PE3YJIbTarT.

B ocHOBe MeTouKM 00yUeHHSs alire0pe U HayajaaM MaTeMaTHYeCKOIro aHalu3a
JICKUT JEATCIbHOCTHBIN MIPUHIIUI O0yUYCHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CHEYIOIINE COAEPKATEIbHO-METOIUYECKAE JIMHUN: «YHHCIa W BBIYUCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHHs U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHann3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKaTEIbHO-METOIUYECKUE
JUHUM U3Y4aloTCs Ha TMPOTSKEHUU ABYX JIET OOYYeHHMs B CTapliied IIKoJIe,
€CTECTBEHHO JIOTOJIHSS APYT APYra ¥ MOCTENEHHO HACHINIAsCh HOBBIMU TEMaMHU U
paznenamu. JlaHHBIN Kypc SIBJISIETCS WHTETPATHBHBIM, MOCKOJBKY OOBEIUHSIET B
cebe coaepkaHUE HECKOJbKMX MaTeMaTHYeCKMX JUCIUIUIMH:  anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydalluecs OBJIQJIEBAlOT BCE 0oJiee IIMPOKUM MATEMATHUYECKUM alllapaToM, Y
HUX TMOCIE0BATEeIbHO (OPMHUPYETCSI U COBEPILICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATHYECKYIO MOJIENIb PEATbHOM CUTYalld, IPUMEHSTh 3HAHUS, TTOJTy4YECHHBIE B
Kypce «Auredpa W Hadajlla MAaTeMaTHYECKOro aHaliu3a», [JIs pEIICHUs
CaMOCTOATENLHO  CPOPMYJIMPOBAHHON MaTeMaTHYEeCKOM 3adaud, a 3aTeM
VHTEPIPETUPOBATH NIOJYUYCHHBIN PE3YJIbTAT.

ConepxarenbHO-MeTOIMYECKas JIMHUA «YHHCIa W BBIYMCICHUS 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB MCIOJIB30BAHUS JEHCTBUTEIBHBIX UKCEI, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW MIKojie. B crapiell mikoiae oco0oe BHUMaHUE YJEseTCs
(GOpMHPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
WCIIOJIb30BAHUE PA3NIUYHBIX (OPM 3amuch JIEWCTBUTEIBHOTO YHCTA, yYMEHUE
pallMOHATIBLHO BBIMIOJIHATH JIEUCTBUS C HHUMH, J€NaTh NPUKUAKY, OILCHUBATH
pesyapTar. OOyuaronuecss MOIy4YalT HAaBBIKM MPUOIMKEHHBIX BBIUHUCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
VCIIOJIb30BaHUsl MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BbIPAXKECHUM.

Jluans «YpaBHEHUSI U HEPABEHCTBA» PEANU3YETCS HAa MPOTSIKEHUU BCETO
oOy4yeHUss B CTaplieil IIKOJe, MOCKOJBbKY B KaXJOM paszfeie MporpaMMbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3ajad. OOyuaroniuecs OBIaJEBAIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cUCTEM. [loTydeHHBIE YMEHUS UCTIOJIB3YIOTCA MIPU UCCIIEIOBAHUN
GYHKIIUN ¢ TTOMOIIBIO MPOU3BOJIHOM, PEIICHUU MPUKIATHBIX 3ajJad M 3a7ad Ha
HAaXOXXJEHUE HauOOJBIINX W HAUMEHBbIINX 3HadeHuW Qyukuu. JlanHas
collepKaTelibHasl JIMHHUS BKJIIOYaeT B ceOs Takke (QopMupoBaHHEe yMEHUI
BBITIOJIHATh pacy€Thl 1Mo ¢GopMmysaMm, MpeoOpa3oBaHUs IETbIX, PAMOHAIBHBIX,
WppAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKEHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps M3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST ydamuxcs, (HOPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMamMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ heKTUBHbIC
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK S3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjieTaeTcs ¢ JpyruMH JJUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a7a€T
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. M3yueHne cTeneHHo, oka3aTeabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, MX CBOMCTB U TpaduKOB,
UCITOJIb30BaHUE (DYHKIMI U1 pelieHus 3aia4d U3 JPYruxX y4eOHBIX MPEAMETOB U
peabHOM XU3HHU TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. llpu 3ToM Oonbllioe BHUMaHUE YIEISIETCS
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTH MEXY pPa3IMYHbIMU
BEJIMUMHAMH, HCCJIEA0BATh INOJYYCHHbIE (PYHKIWU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coaepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUUN U HaBBIKOB,
MO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEKy BEIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOW, Tpaduueckoid u cloBecHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKpETU3aIUH, UCIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHas auHMs «Hauyama mareMaTudyeckoro aHajinza» IO3BOJISIET
CYLIECTBEHHO PAcCHIMPUTh KPyr KaKk MaTeMaTU4YecKUX, TaK W MPUKIAJHbIX 3ajad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEN0BAaTh U
CTPOUTH rpapuKu PYyHKIUHN, ONPEENATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH IUIOWAIU QUryp U OOBEMBI TEN, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYEeCKUX MOJEeNeld peanbHbIX CHUTyaluil, HaXO0XKJIECHUs
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE COLUATbHO-IKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOIO aHajau3a CIocOoOCTBYET
pPa3BUTHIO a0CTPAaKTHOTO, (POPMaIbHO-IOTMYECKOTO0 U KPEAaTHBHOTO MBIIUICHHUS,
(GbopMHUPOBAHNIO YMEHHH PacIIO3HABATh MPOSBICHUS 3aKOHOB MaTEMAaTHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIONIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUSA MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopeprkarenbHO-MeToAnYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0peTHKO-MHOKECTBEHHbBIE
IpEJCTaBICHUS MPOHU3BIBAIOT BECh KYpPC HIKOJBHOM MaTeMaTHKU M NpejiararT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3fesibl MAaTEMAaTUKU U €€
NPUWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IToaToMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTUKU M UCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpbIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PEaNIbHBIX CUTYallUid, UCCIIETOBAHMS
TUX MOJEJIEH C MOMOIIBI0 anmmapara aiareOpbl U MaTeMaTHYECKOTo aHalln3a U
WHTEPHPETALUN TOJIYYSHHBIX pe3yIbTaToB. Takue 3a/1aHusl BIUIETEHBI B KaXKIbIN U3
pa3zienoB MPOrpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIONIb3YeTCs AJis
pelieHusl TpUKIaJHbIX 3a7ad. [Ipu peleHun peayibHbIX MPAKTHYECKUX 3ajad
ydanecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000ATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B IMpoOIlecce U3yUeHHUs BCEX TeM Kypca «Aurebdpa W Havalia
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha MU3y4YeHUE Kypca aareOpbl U Hauall MAaTEMaTHYE€CKOT0 aHaIN3a
Ha 0a30BOM yYpOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HEZCINIO B
11 kmacce, Bcero 3a Ba rojga ooy4yenus — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucia ¥ BIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHYecKue  omnepanud  C
palMoOHANIBHBIMU YHCIIAMU, TPEe0Opa30BaHMS YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIRHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JIAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JleWictBus ¢
apru(pMETUIECKUMH KOPHSMH HATypaJIbHOM CTEIIEHHU.

CHHYC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, pelienre HepaBeHcTBa. Meron
UHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaniMoOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKU U pealbHOW XKU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoOwl 3amgaHus GyHkuuu. [paduk  Pysknuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymn Qyskumu.
[TpomexxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM 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 MMPOTPECCUU. 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

MHoXxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpuMeHeHUE TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKECHUM, COJEpKAIIUX CTEMEHU C PalMOHAIBHBIM
IIOKA3aTEJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpABHEHMN. PellleHne NpUKIIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IuyHbIX 001acTel HAyKU U peaIbHOM JKU3HHU.

DYyHKIUHN U TPAPUKH

Oyukius. [Tepuonnueckue pynaknmn. [IpomexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl ¥ MUHUMYMBI (pyHkiuu. HauOosbiiiee W HavMeHbIlIee 3HAYCHUE
(GyHKIHMY Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuueckas GQyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB (PYHKIMIA AJS PELICHUS YPAaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (GYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayajia MaTeMaTH4eCKOro aHajIu3a

HenpepriBabie ¢pyHKIMH. MeTOT MHTEPBAJIOB sl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUN  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUH.  DopMyibl  HAXOXKIACHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCThH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOOHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabnuiia nepBooOpPa3HbBIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdyeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

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

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
poLenyp TpaxIaHCKOoro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 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
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINH BBIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHUS
COLIMAJIbHO-OKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTaIlMel Ha MPUMEHEHUE MATEMaTHYECKHX 3HAHUW JUIs PEIICHHsS 3ajlady B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJITAHUPOBAHUS MMOCTYIKOB U OILICHKU X BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEIBI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKu M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ATAaroB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAIACHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypOW KakK CpEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYIO M HCCIENOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeamMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAUie2o0  Mupa;  NpuMeHeHue  J102UYecKUXx,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble nOornueckue NqeNCTBU:

. BBISIBJIATH M XapaKTepU30BaThb  CYLIECTBEHHbIE  IMPU3HAKU
MaTE€MaTUYeCKUX OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATHUIMU;
bopMyaMpoBaTh ONpEAEICHNs MOHITHI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK
Kjlaccu(ukanmy, OCHOBaHMS I  OOOOINEHHST U CpPaBHEHHUS, KpUTEPUU
MPOBOJIMMOI0 aHAJIN3A;



. BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpPa3OBBIBATH CYKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

. BBIABJIITD  MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U
npoTuBOpeurs B (haKkTax, JAaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUAX; IpeljaraTh
KPUTEPUHU IS BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUH;

[ ACJIaTb BBIBOABI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
HNHAYKTHUBHBIX YMOSaKJIIO‘IGHI/Iﬁ, YMO38,KHIO‘I€HI/II>’I I10 aHaJIOT'HNH,
U IMPOBOJUTD CaMOCTOATCIIBHO JOKa3aTCJIbCTBA MaTEMAaTH4YCCKHUX

YTBEPKIECHUA (MpsAMbIE M OT NPOTHUBHOIO), BBICTPAUBATH AapTryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

. BBIOMPATH CIIOCOO peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHHS, BHIOMPATh HaNOOJIee MOAXOASIINN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBeIe Hccileq0BaTENBCKUE ACCTBU:

. UCIIOJIB30BaTh  BONPOCHI KaK HCCIEAOBATEIILCKUNA  MHCTPYMEHT
No3HaHUs; (POpPMyIHpPOBaTH BONPOCHL, (GUKCUPYIOLIUE MPOTUBOPEUHE, MPoOIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO ITO3ULIUI0, MHECHHE;

. IPOBOJUTE  CAMOCTOSITENIBHO  CIUIAHWPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
SIBJICHHSI, TPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOLIECCAMH;

. CaMOCTOSITEIbHO ~ (popMyupoBaTh OOOOIIEHUST U  BBIBOJLI  IIO
pe3ynbTaTtaM  OPOBEAEHHOIO  HAONMIOJEHUSA,  HCCIEAOBaHUS,  OLICHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IIEHNUI;

. IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUTATh
IPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmariueii:

. BBISBJIATh JePUIIUTHI HHGOPMAIIUM, JAaHHBIX, HEOOXOAUMBIX IS
OTBETa Ha BOIMPOC U JJI PEIICHUS 3a]1a4H;
. BBIOMpaTh HWH(POpMAIMI0O W3 HCTOYHHUKOB PA3JUYHBIX THIIOB,

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HUH(POPMALIHIO
pa3IUYHBIX BUJOB M (POPM MPENCTABICHHUS;

. CTPYKTYpUpOBaTh HMH(POPMAIUIO, MPEACTABIATH €€ B Pa3IMUYHBIX
dhopmax, WILTIOCTPUPOBAThH TpaPUIECKH;
. OIICHUBATh  HAAGKHOCTH  MHGOpPMAIIUM  TO  CAMOCTOSITEIILHO

c(hOpMYyJIMPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvbhvie KOMMYHUKAmMueHble Oelicmsus, 00ecnedusarom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Ob1enue:

. BOCIIpUHUMATh HW (OPMYIUPOBATH CYXKICHUS B COOTBETCTBHH C
YCIIOBUSIMU U TIEISIMU OOIIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY



3peHUs B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOMY PEIICHUS
3a7a4i, KOMMEHTHUPOBATH TIOJTYyUYEHHBINA PE3yIIbTAaT;

. B X0j/ie¢ OOCYXKJEHHSI 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXKIaeMOit
TEMBI, TTPOOJIEMBI, pelIaeMOi 3aJaun, BHICKA3bIBATh WJICH, HAIICIICHHBIC HA MMOUCK
PEIICHUS; COMOCTABIATh CBOM CYXACHUSA C CYXICHHUAMU APYTUX YYaCTHHUKOB
nuanora, oOHapyXUBaTh Pa3IMUUE M CXOJACTBO MO3HWIMI; B KOPPEKTHOH ¢opme
dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

. MPEACTABIATh  PE3yJbTAaThl  PEIICHHsS  3a]a4yd, JKCIICPUMEHTa,
WCCJICIOBAHMSI, TPOEKTA; CaMOCTOATEIHLHO BHIOMPATh (HOpMAT BBICTYIUICHUS C
y4€TOM 3aJ]1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

. MOHMMATh W  HWCIOJh30BAaTh  MPEUMYIIECTBA KOMAHIHOW U
WHIUBUIYyaIbHOH paOOTHl TPU pPENICHHHM Y4YeOHBIX 3a7ad; NPUHUMATh IeTh
COBMECTHOM JeSATEIbHOCTH, IUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOM paloTHI,
pacmpenenarTb BUIIBI paboT, JOTOBapHBaThCs, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

. y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXKIeHUs, oOMeH
MHEHUW, «MO3TOBbIE IITYPMbD» W HHBIC); BBIIOJHITH CBOI 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJICHAMU KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamuenwvie  Oeilicmeus, obecneyusarom
G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranuzanus:

COCTAaBJISITH IJIAH, AJITOPUTM PELICHUS 3aJa4l, BHIOMPATh CIIOCOO PEIICHHUS C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUK.

CaMOKOHTPOJIb:

. BJa/IeTh HaBbIKAMHM [O3HABATEIbHOM pe(pIeKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAACTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs
MaTeMaTHUYEeCKOM 3aJ1auM;

. IPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH pPELICHUH
3aJlayd, BHOCUTh KOPPEKTUBBI B JIECSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYHOCTEH;

. OLICHMBATh COOTBETCTBHE pPE3yJIbTaTa LI€JM U YCIOBHUSAM, OOBACHSTH
IMPUYUHBI TOCTUKEHUS WA HEJOCTUXKEHHUS PE3yJIbTaTOB ACSITEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



OcBoeHne yueOHOTro Kypca «Anredpa M Hadaa MaTeMaTHUECKOTO aHAIIA3a)
Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHUS JOJDKHO 00ECIIeUHBATH JOCTHKEHUE
CIICAYIONINX TPEJMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIICHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHAIBHBIMU U
JNEUCTBUTEILHBIMU YHCIIAMH.

BoeimonHaTe npuOIMKEHHBIE BBIYUCIIECHUS, UCIIONIB3YS MpaBUila OKPYTJIEHMUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKa3aTesleM; CTaHJapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BAaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]a4 U NIPEACTaBICHUS JaHHBIX.

OnepupoBaTh MNOHATUSMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
MCITI0JIB30BAaTh 3aMKMCh MPOU3BOJIBHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
panuoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonuaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W UpPpPALMOHATBHBIX
BBIPKEHUI U PelliaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JUJIS PELIEHUS MATEMAaTUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIDOKEHUS, YpaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara ajreophl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusi QYyHKIUH, 00JIaCTh
ONpEJENeHUs] U MHOXKECTBO 3HaueHMM (PyHKIuHU, Tpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKLIMHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.



Hcnons3oBate rpaduku GyHKUUN A peLICHUS] YpaBHEHHI.

CtpouTs U uuTaTh rpaduKu TUHEHHON (QYHKINU, KBAAPATUUHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonb3oBate Tpaduku (QyHKIUE Ui MCCIEAOBAaHHS IPOLECCOB |
3aBUCUMOCTEH NpU pelIeHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U peallbHOU
KU3HU; BBIpaxaTh POpMyJIaMH 3aBUCUMOCTH MEXI1Y BEIMUYNHAMHU.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reoMeTpHUecKasi IpPOrpecCu.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBalOLIas TIe€OMETpUYECKas
nporpeccusi, cymma OECKOHEYHO YOBIBAIOLIEH T€OMETPHUUECKOM ITPOrPECCHH.

3agaBaTh MOCIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MMOCIIEAOBATEILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JJis ONKMCAHUS PEaTbHbBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX MIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAEICHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KITIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TMOHATUSAMH: HATypaJIbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBaTh MOHATUSAMU: JOrapu(p™M UHcCa, NECATUYHBIE U HATypajbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHMIA;
ONEPHUPOBATh MOHATUSMH: TMOKA3aTEIbHOE YPABHEHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAepXKaIlUX JOrapu(msbl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI TIOTApU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB.

HaxoauTe pemenust mpoCcTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEMHBIX YPABHEHUN U €€ PEILICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a4a4.



HaxoauTp pemeHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUS, YpPaBHECHMS, HEPAaBEHCTBA M CHUCTEMbI II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM ammapara ajareOphl.

DOYyHKIUHN U TPAPUKH

OnepupoBaTh TNOHATUAMM: TEpHOANYECKass  (QYHKUUSA, TMPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyMma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; UCIOJIb30BaTh WX A
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKA3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUNM U HEPABEHCTB.

N306paxaTh Ha KOOPJUHATHOM INIOCKOCTU TpaUKU JTMHEWHBIX YPAaBHEHUHN U
WCIIOJIb30BaTh MX I PEIICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonw3oBath rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

OmneprpoBaTh MOHATUSAMU: HENpepbIBHAs (YHKIUS; MPOU3BOJHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUS
3a1ad.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpapUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYUYLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSIMU: [EpPBOOOpa3Hass M  MHTErpaj; IOHUMATH
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonuth nepBooOpa3HbIe 3JIEMEHTAPHBIX QYHKIUN; BBIYUCIATH HHTETpa Mo
dbopmyne Herorona—JleliOnuiia.

Pemwars mpukiiagHele 3aJa4d, B TOM YHUCIE COLUAIBHO-DKOHOMHYECKOIO M
($u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HaumeHoBaHue pa3/ie/ioB U TeM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Kontpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHoOXxecTBa palluOHAJIbHBIX 1
1 NEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
2 Dyuicuunin u rpagpuicit. CTeneny ¢ ueibin 6 https://m.edsoo.ru/EEM1F56M3
MOKa3aTeseM
Apudmerndeckuii KOpeHb N—OH CTETICHU.
3 HppauronanbHble ypaBHEHUS U 18 1 https://m.edsoo.ru/W2CV80370
HEpaBEHCTBA
Dopmysl
4 TpUrOHOMETpUH. TpUroHoMeTpruyecKHe 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/01INYSKYRU
6 HOBTOP eHHe, 00600meHHe, CHCTEMATH3AIHA 3 1 https://m.edsoo.ru/SEBER9VKS
3HAHWUI
OBULIEE KOJIMYECTBO YACOB I10 63 4 0

[TPOI'PAMME




11 KIIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
CreneHs ¢ pallMOHAIBHBIM I10KA3aTEIEM.
[TokazaTenbHas KIIMS.
1 ymru 12 1 https://m.edsoo.ru/SSEJGAPNA
[loka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/I0O7CT1AVS
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. TpuronHomerpuieckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEPABEHCTBA
[IpounsBoaHas. [Ipumenenne
4 POHSBOATA. TP 24 1 https://m.eds0o.r/DK9VLOTN4
IIPOU3BOTHON
5 WHTerpai u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
CucreMbl ypaBHEHUH 12 1 https://m.edsoo.ru/GTO833N3F
Harypainbnsle u niensie yucna 6 https://m.edsoo.ru/RSROSSJFR
IToBTOpEHMEe, 00001IEHNE,
8 p HI . 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTeMaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

[MTPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

MHo03ecTBO, Onepaluy HaJl MHOKECTBAMHU.
Juarpammsbl Dilnnepa—Benna

KoauuecTBO 4acoB

Bcero

KonTposbHbie
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 ¢
pallnOHaJIbHBIMHA YU CJIAMHU,
npeoOpa3oBaHMs YUCIOBBIX BBIPAKCHUI

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

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
penIeHus NPUKIAAHbIX 33/1a4 U3 Pa3IndHbIX
OTpacieil 3HaHUW U peabHON KU3HU
[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
peLIeHUs IPUKIAAHBIX 3a1a4 U3 Pa3IUYHBIX
OTpacjeil 3HaHUW U pealbHOU KU3HU
HeiicTBuTenbHble uncia. PanimonaabHbIC U
HMpPPALMOHAIIBHBIE YKCIIA

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

https://m.edsoo.ru/MHOTOXN3E

https://m.edsoo.ru/P3JPHC8MO

Apudmerrueckue ornepauu ¢
)IGfICTBI/IT@J'IIaHBIMI/I qucjiaMu
[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYTJIEHUS, IPUKU]IKA U OLIEHKA
pe3yiabTaTa BBIYUCICHUN

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JESKM11EJ




Tomnecma " TOXICCTBCHHBIC

9 https://m.edsoo.ru/VA4VH6PID
peoOpa3oBaHus

10 YpaBHeHUE, KOPEHb YpPaBHEHUS https://m.edsoo.ru/KFDEBHI71

11 HepaseHcTBO, pelieHre HEpaBeHCTBA https://m.edsoo.ru/83KWSU6M4

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

13 Petuietiie LEILIX i APOOHO-PAIIHOHATBHbIX https://m.edsoo.ru/ISCWMIUIR
YpaBHEHU U HEPABEHCTB
KontposbHas padora mo teme "MHOXKecTBa

14 palMOHAIBHBIX U IEUCTBUTEIIBHBIX YHCETL. https://m.edsoo.ru/T95VYRBXM
PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 DyHKUHS, CIOCOOR! 33NAHAA GYHKIHH. https://m.edsoo.ru/LUY75YGCX
Bzaumno obpatHbie GyHKIIUN
I'paduk pynkmuu. Obmacte onpeneneHus u

16 MHOXECTBO 3HaueHu# pynkuuu. Hymm https://m.edsoo.ru/KN7K4I8VC
¢dbysakun. [IpoMexyTKH 3HAKONOCTOSTHCTBA

17 YéErHble U HEYETHBIE PYHKIUH https://m.edsoo.ru/TCHOJOUPK
CreneHb C LIeJIbIM TOKA3aTEeNEM.

18 CrannaptHas ¢popma 3arucu https://m.edsoo.ru/7TS62DZBQ
JEHUCTBUTENBHOTO YUCIIA
Wcnonp3oBanue noaxosmien Gopmsl

19 SIIHCH JCHCTBHTCIEHEIX XIHCCI AL https://m.edsoo.ru/UWPAJ7N10
pelIeHust MpakTUYECKHUX 3a/1a4y U
MpeACTaBICHUS JaHHBIX

20 CTemeras QYHKIS C HATYPATLHEIM 1 https://m.edsoo.ru/13LI50GEE
IeTBIM Mmoka3areneM. E€ cBoiicTBa u rpadux

21 APHOMETINECKI KOpeih HATYPATbHON https://m.edso0.ru/7CVYEVAV7

CTCIICHU




Apudmernueckuii KOpeHb HATYpPaTbHOU

22 https://m.edsoo.ru/KQBCYHLS5Y
CTEIEHU
CaoiicTBa apuPMETHIECKOTO KOPHS
23 o https://m.edsoo.ru/I69L.4JVYQ
HaTypaJbHOW CTENEHU
CBoiicTBa apu(hMETHUECKOTO KOPHSA
24 . https://m.edsoo.ru/77PFLCQ8N
HaTypaJbHOM CTENEHU
CoiicTBa apu(MeTHYECKOro KOpHS
25 . https://m.eds00.ru/G5SWZ3RWF
HaTypaJbHOW CTENEHU
elicTBUA ¢ apu(PpMEeTHUECKUMU KOPHAMH N—
26 }1‘, pud p https://m.edsoo.ru/KBGV9J41B
OU CTEIeHU
elficTBUA ¢ apu(PpMEeTUIECKUMU KOPHAMH N—
27 H\, prd p https://m.edsoo.ru/YG9QJLHAI
OH CTEIEHHU
elicTBUA ¢ apu(PpMETHUECKUMHU KOPHAMH N—
28 Z[V pu¢ p https://m.edsoo.ru/3AMIGAHQSM
OH CTEINEHU
elicTBUA ¢ apu(PMETHUECKUMU KOPHAMH N—
29 A puch P hitps://m.eds00.ru/AMOROGID3
OH CTEIEHU
elicTBUA ¢ apu(PMEeTUUECKUMH KOPHAMH N—
30 ﬂu pu P https://m.edsoo.ru/NRYVSE6Z8
O CTEIEHU
Pemenue nppannoHaabHBIX YpaBHEHUHN U
31 ppatt yp https://m.edsoo.ru/NXMGYF8I5
HEPaBEHCTB
Perenue nppaninoHaIbHBIX YPAaBHEHWH 1
32 ppatt M https://m.eds0o.ru/OWXJFVOG]J
HEPaBEHCTB
Pemenue nppannoHaabHBIX YPABHEHUH 1
33 ppatt yp https://m.edsoo.ru/T66K2RMY 5
HEPaBEHCTB
Pemenue nppaninoHaabHBIX YPaBHEHUH U
34 ppatt yp https://m.edsoo.ru/OAIN4WIJO
HEPaBEHCTB
Pemrenuie uppaniioHaiabHBIX YpaBHEHU U
35 ppatt P https://m.edsoo.ru/HWHUD2NNC

HEPABEHCTB




36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU 1 https://m.edsoo.ru/1E25E18SD
37 CaoiicTBa ¥ rpad UK KOpHS N-Oi CTCTICHH 1 https://m.edsoo.ru/QNZBI9V7GS
KonuTponbhas pabota no teme
"ApupmMeTHUecKUii KOPEHb N—OW CTEIIEHM.
38 pid Peth IOt CTEHEHH 1 https://m.edsoo.ru/Q1KQCUCAD
WppatmonansHble ypaBHEHUS U
HepaBeHCTBa"
CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO
39 1 https://m.edsoo.ru/CPX3082P7
apryMeHTa
CuHyc, KOCUHYC U TAaHT€HC YHUCIIOBOTO
40 Y 4 1 https://m.edsoo.rt/KEQV00CZZ
aprymeHra
ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC
41 P e @p Y P 1 https://m.edsoo.ru/FOAWH45BG
YHCIIOBOTO apryMEHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC
42 P Y, @p Y P 1 https://m.edsoo.ru/N4889EZ8R
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,
43 onpeeIeHue TPUTOHOMETPUUECKHUX 1 https://m.edsoo.ru/5SSZT2FBB9
(GyHKIUI YMCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,
44 onpeielIeHue TPUTOHOMETPUUECKHIX 1 https://m.edsoo.ru/YYZPF36KN
(YHKIUI YMCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/ISFSRII3N
46 OcCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://m.edsoo.ru/SC5U397F9
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 https://m.edsoo.ru/918HYTGCO
48 OcCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://m.edsoo.ru/COITMKQF48
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
49 peobpasor P P I https://m.edsoo.ru/9IMOOAFCO
BBIpAKEHU I
ITpeoOpasoBanue OHOME ecK
50 PEODPAsOBAHE TPHIOHOMETpHHECKIX 1 https://m.edsoo.ru/TLTBOUHA4F

BBIPAKCHUIN




[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

51 N 1 https://m.edsoo.ru/BOK9KS8FGV
BBIpXCHUI

52 Hpeo6pa30uB AHHE TPHTOHOMETpHACCRIX 1 https://m.edsoo.ru/VM9110N5V
BBIpAKEHUN

53 HpeoGpa30vB AHHC TPUTOHOMETpIRECKIX 1 https://m.edsoo.ru/GNKNPMR 1U
BBIpXKCHUI

54 Peurenue TpuroHoMeTpu4eCKuX ypaBHEHUM 1 https://m.edsoo.ru/S6K85SEHZU

55 Pemienue TpuroHoMeTpUUECKUX YpaBHEHUI 1 https://m.edsoo.ru/6XXPVVIXA

56 Peurenue TpuroHoMeTpu4eCKuX ypaBHEHUM 1 https://m.edsoo.ru/LEPISYY4W

57 Pemienue TpuroHoMeTpUYECKNX YpaBHEHUN 1 https://m.edsoo.ru/MUSCZXE6Q

58 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1 https://m.edsoo.ru/HPKOF4KJP

59 Pelrenue TpuroHoMeTpu4EeCKUX ypaBHEHUM 1 https://m.edsoo.ru/FENX4ESL.UC
O6061menne no Temam "OCHOBHBIE

60 TPUTOHOMETPUYECKHE (DOPMYIIBI. 1 https://m.edsoo.ru/796P4AUYBR
Tpuronomerpuyeckue ypaBHeHHs "
KonrtponbHas padota no teme "Popmyibl

61 TPHTOHOMETPIi. TpHroROMETpICcKie 1 https://m.edsoo.r/RCOOETQONA
ypaBHeHus'"/Bcepoccuiickast mpoBepodHast
pabora

62 Hrorosas f( OHTpOJIbHas paboTa / 1 https://m.edsoo.ru/OINT7D20Q5
Bcepoccuiickast mpoBepouHas paboTa
O0o001enue, cucTeMaTH3alus 3HaHUH 3a

63 Kypc aiareOpbl ¥ Hayal MaTeMaTHIeCKOTro 1 https://m.edsoo.ru/BO3X694VFE
ananu3a 10 kimacca
Apudmernueckas U reoMeTpuyecKas

64 nporpeccuu. Vcnonb3oBaHue nporpeccun | https://m.edsoo.ru/2 TAOMHHEHS

JUIs PELIeHUs pealbHbIX 3a1a4
IIPUKJIAHOTO XapaKTepa




beckoneuno Y6BIBaIOH_[aH réoMETprUICCKas

65 nporpeccus. Cymma 0€CKOHEYHO 1 https://m.edsoo.ru/FSN2ANA4G
yOBIBaroIeil reOMETPUYECKON MPOTPECCHH

66 dopMyta CII0KHBIX TIPOIEHTOB 1 https://m.edsoo.ru/DXJ82PMWO

67 dopmyJia CIOKHBIX ITPOLICHTOB 1 https://m.edsoo.ru/H7S9QLKEA
O0001eHue, cucTeMaTH3alusI 3HaHUH 3a

68 Kypc aiare0pbl ¥ HayaJl MaTeMaTH4eCKOTro 1 https://m.edsoo.ru/2193BZQ4A
anHaymza 10 kiacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

No KoanuyecTBO YacoB Hara
DJIeKTPOHHbIE HU(PPOBbBIE
n/ Tema ypoka Bcer KoHTpoJbHbI IIpakTHyeckn H3Yy'YeHU
o0pa3oBaTe/ibHbIE PeCypPChI
I 0 e padoThbl e padoThbl Al
Crenenb ¢ pallMOHATbHBIM
1 1 https://m.edso0o.ru/3SOCUH3WO
oKa3arTejieM
2 CBOICTBA CTEIIEHU 1 https://m.edsoo.ru/S5J1ROGQOM
[IpeoOpazoBaHue BBIpAXKEHUH,
3 CoZIEpIKaIllMX pallMOHATbHBIE 1 https://m.edsoo.ru/R3V5PAH19
CTEIECHU
[IpeobOpazoBaHue BBIpAXKEHUH,
4 COZEPIKALIMX PallMOHAIBHBIE 1 https://m.edsoo.ru/10OP1F2ZAS
CTEIICHU
[IpeoOpazoBanue BhIpAXKEHUH,
5 COJIepKalluX paloHalbHbIe 1 https://m.eds00.ru/D9Y GO6W X7
CTEIICHU
ITokxa3arensHBIE YpaBHEHUS U
6 P 1 https://m.edsoo.ru/YX6Y735P2
HEpPaBEHCTBA
[TokazaTenbHble ypaBHEHUS U
7 1 https://m.edsoo.ru/TSL5ZRHAJ
HEpaBEHCTBA
[TokazaTenbHbIE YypaBHEHUS U
8 1 https://m.edsoo.ru/M3KPYXT09
HEpPaBEHCTBA
[TokazaTenbHbIE ypaBHEHUS U
9 1 https://m.edsoo.ru/USNVGQXIL
HEpPaBEHCTBA
[Toka3zaTenbHble ypaBHEHUS U
10 1 https://m.edsoo.ru/43EARX0D3

HEpaBEHCTBA




[TokazarenpHas QyHKIMS, €€

11 . https://m.edsoo.ru/TEO869HTH
CBOWCTBA U TpaduK
KontponbHas paboTa mo teme
"Crenens ¢ paluoHaIbHbIM

12 nokazareiieM. [lokazatensHas https://m.edsoo.ru/SBWZVFW9F
¢dbynkuwms. [TokazarenbHbIe
YpaBHEHHUSI U HEpaBeHCTBA"

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

ec € ¥ HaTypal e

14 /lCCATHUHBIC H HATYpRTbHbI https://m.eds0o.ru/AJ51DTX9E
norapu@mbl
[IpeoOpazoBaHue BBIpAXKEHUH,

15 https://m.edsoo.rt/TAWFA1Q50Q
coJiep KalIux JorapupmMbl
[IpeoOpazoBaHue BEIpAXKCHUH,

16 https://m.edsoo.ru/GBGH44TGC
COJIEp KaIIMX JorapudMbl
[IpeoOpazoBanue BhIpaXKEHUH,

17 https://m.edsoo.ru/M8QS8RFDMS
coJieprKalIux Jorapudmol
[IpeoOpa3oBanne BEIpaKEHUH,

18 peobp P https://m.edsoo.ru/6CDNOWZBQ
coJiep>Kalux Jorapudmol
Jlorapudmudeckue ypaBHEHHUS U

19 pud yp https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlora €CKHE ypaBHE

20 FapUMICCKHE YpaBHCHH I https:/m.edso0.r/2UAGIZCSB
HEpaBCHCTBA
Jlorapudmuueckue ypaBHEHUS U

21 P yp https://m.edsoo.ru/VOR1JP1KW
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U

22 pud yp https://m.edsoo0.ru/OYNMCK9RD
HEPaBCHCTBA
Jlorapudmuueckas GyHKIMs, €€

23 https://m.edsoo.ru/JOOHWINGL

CBOlCTBa U Tpaduk




Jlorapudmuueckas GyHKIUs, €€

24 . https://m.edsoo.ru/N7K1UXIZQ
CBOWCTBaA U TpaduK
TpUroHOMETPUYECKHE KLU

25 P . P ymxumm, https://m.edsoo.ru/LQZVIYRDG
WX CBOMCTBA U rpaduku
TpuronoMmeTpudeckue QyHKIIUH,

26 P . p ymxn https://m.edsoo.ru/UUWKBSL6F
UX CBOICTBa U rpaduku
TpuronoMmerpuueckue GyHKIIHMU

27 p . p ymxun, https://m.edsoo.ru/95VB5SABJO
UX CBOWCTBA U rpaduKu
Tpuronomerpuueckue HyHKIHH,

28 P . P ymxn https://m.edsoo.ru/SP4IPSHQM
WX CBOKMCTBA U rpaduku
[IpuMepsl TPUTOHOMETPUUYECKUX

29 PUMEPEL TP P https://m.edsoo.ru/SLSQ4AYYN
HEPaBEHCTB
[IpuMepsl TPUTOHOMETPUUYCCKUX

30 p prLIp p https://m.edsoo.ru/IJ19ZJZRQ
HEPaBEHCTB
[IpuMepsl TPUTOHOMETPUUYCCKUX

31 PUMEPBI TP P https://m.eds00.ru/QY8YSBTCF
HEPaBEHCTB
ITpnMmepsl TPUTOHOME ec

32 PUMEPRITP TPHCCRIX https:/m.eds00.ru/LL8LZOCDP
HEPaBEHCTB
KonTponbHas pabota mo Teme
"Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HEpaBeHCTBA. T pUrOHOMETPUUECKU https://m.edsoo.ru/X8GZYMSHR
€ QYHKIHMH U UX
rpaduku. TpuroHoMeTpudeckue
HepaBeHCTBa"

34 HenpepriBHble GyHKIIUN https://m.edsoo.ru/7ULWADO6B
MeToa HHTEpPBAJIOB IS peIlle

35 A p FUTE pettieri https://m.edsoo.ru/RML4LS6CD

HEPABEHCTB




MeTOI[ HWHTEPBAJIOB JIA pCHICHUSA

36 https://m.edsoo.ru/UV2R8QHUH
HEPABEHCTB

37 [TpousBogHas GyHKIHH https://m.edsoo.rt/ WW1RR5VGS8

38 [TpousBonnas GyHKIUU https://m.edsoo.ru/TXVIGQIO2
['eomerpuueckuii u GpuznyecKuin

39 . https://m.edsoo.ru/JZHKV18M1
CMBICJI IPOU3BOIHOM
I'eomerpuueckuii u puzndecKuii

40 . https://m.edsoo.ru/3CPCCY4M6
CMBICJI IPOU3BOIHOMN
[Ipou3BoIHBIE ATIEMEHTAPHBIX

41 . https://m.edsoo.ru/JW5SAJQU3
byHKIUH
[Ipou3BoIHBIE ATIEMEHTAPHBIX

42 N https://m.eds00.ru/4G1I0YGVZ
byHKIUH
IIpou3BogHAas CYMMEL,

43 POMSBOMHAA EYM ) https:/m.edsoo.r/E952RO0JH
MPOU3BEICHUS, YACTHOTO (YHKIIUNA
[Ipou3BogHast CyMMBI,

44 p a Y . https://m.edsoo.1u/VVIMX6YMG
MPOU3BEICHUS, YACTHOTO (YHKIIUNA
[Ipou3BogHast CyMMBI,

45 p a Y . https://m.edsoo.ru/4BJ5FF974
MIPOU3BEICHHUS, YACTHOTO (PYHKIIMIA
[IpuMeHeHne npon3BOJHOM K

46 uccaeaoBaHuio pyHKIMI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTB Y DKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

47 UCCIIeIOBaHHIO (PYHKIIMM Ha https://m.edsoo.ru/SWLI1TUSNG6
MOHOTOHHOCTB Y DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

48 UCCIIeIOBaHMIO (PYHKIMHA Ha https://m.edsoo.ru/NE66XE267

MOHOTOHHOCTb U 3KCTPEMYMBI




49

50

51

[Ipumenenue npou3BOIHOM K
MCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS () YHKIIUH
Ha OTpEe3Ke

Haxoxneaue HauOoJIbILIErO U

HaMMCHBIICIO 3HAYCHU A q)YHKI_II/II/I
Ha OTPE3KE

https://m.edsoo.ru/SD0D4AJ44

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

https://m.edsoo.ru/NIRZQXS50

52

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIETO 3HAYCHUS ()YHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

53

54

55

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHUS ()YHKITUU
Ha OTpe3Ke

Haxoxxaenne HanOOIbIIETO U
HaUMEHBIIETO 3HaUYeHUs (PYHKITUU
Ha OTpe3Ke

Haxoxxaenne HanOoOIbIIET0 U
HAaWMEHBIIETO 3HaUYeHUs ()YHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUMSMO
w

https://m.edsoo.ru/B1UM1880OF

56

[Tpumenenne npou3BOTHOM IS
HaXOXICHUS HATYJIIero
pelleHrs B MPUKIAIHBIX 3a7auax,
JUTSL OTIPEJIENICHUsI CKOPOCTH
mpolecca, 3a1aHHOTO (GOPMYIIOi
WK TpaduKoOM

https://m.edsoo.ru/76RUOWS8L4




KonTponbhas pabora no teme

57 "[IponsBonHas. Ilpumenenue https://m.edsoo.ru/I1 TOP2ZW6
MPOU3BOTHOMN"
[lepBoobpaznas. Tabnuna

58 P P i https://m.edsoo.ru/IMD2K21JP
epBOOOPa3HBIX
[TepBooOpaznas. Tabmuma

59 https://m.edsoo.rt/EKWEW6ZVN
1epBOOOPA3HBIX
WHTerpai, reoMeTpuyeCcKuil 1

60 . https://m.edsoo.ru/GXN2ALIAF
(bu3nvecKnii CMBICT HHTErpasia
WuTerpan, reoMmeTpuyecKkuii u

61 . https://m.edsoo.ru/ID9F617XS
(bu3nuecKuil CMBICT UHTETpaja
WHTerpai, reoMeTpu4YeCKuil 1

62 . https://m.edsoo.ru/R41DMTCOB
(bu3nvecKnuii CMBICT HHTErpasia
Brruncnenue uaterpana mno

63 N https://m.edsoo.ru/WOFLPOB9R
dbopmyne Herorona—JleitOnuia
Brruncnenue uaterpana mno

64 parar hitps://m.eds00.r/SW8SCCYVO
¢dbopmyne Hetorona—JleiiOnuna
Brruncnenne uaterpana no

65 N https://m.edsoo.ru/YZNSQLCS5
dbopmyne Herorona—JleitOnuia
Brruncnenmne uHTerpana mo

66 . https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetotona—JleitOnuIta

67 CucremMpl TMHENHBIX YpaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucremMbl TMHEHHBIX YpaBHEHUN https://m.edsoo.ru/VMRPNPCKE
Pemennie npukiaaHbIX 3a1a4 C

69 MIOMOIIIbIO CUCTEMBI JIMHEUHBIX https://m.edsoo.ru/SLBVSWHAH

YpaBHEHUH




70

71

72

73

74

75

76

Pemrenne npukiagHeIx 3a1a4 C
IIOMOIIBXO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

CuCTeMbI 1 COBOKYITHOCTH TEJIBIX,
palMoHALHBIX, UPPAIIMOHATILHBIX,
MOKa3aTeIbHbIX,
norapuMUYECKHX ypaBHEHUHN H
HEPABCHCTB

CucreMbl ¥ COBOKYITHOCTH LIETbBIX,
palMoOHABHBIX, UPPAIIMOHATILHBIX,
MOKa3aTesIbHbIX,
norapuMUYECKUX ypaBHEHUHN H
HEPABCHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALMOHANIBHBIX,
MOKa3aTeIbHBIX,
Jorapu(MHUYECKUX YpaBHEHUN U
HEPaBEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALMOHANBHBIX,
MOKa3aTEeIbHBIX,
orapu(MUYECKUX YpaBHEHUN U
HEPaBEHCTB

Hcnonb3oBanue rpaduxos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH
U CUCTEM

Hcnonb3oBanue rpaduxos
GYHKIUH 1715 peleHus] ypaBHeHHIMA
U CUCTEM

https://m.edsoo.ru/YBRDA3AEN

https://m.edsoo.ru/HKFHNLZWS5

https://m.edsoo.ru/YLE9C41W?2

https://m.edsoo.ru/WIM6V 504U

https://m.edsoo.ru/GSDPSMHW
W

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

https://m.edsoo.ru/YFM784B20




77

[Ipumenenue ypaBHEHUM, CUCTEM
Y HEPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3
pa3IUYHBIX 00JacTel HAYKH U
peanbHON KU3HU

https://m.edsoo.ru/SRGQ8C80OM

78

79

KonTtponbHas pabora no reme
"NHTerpan u ero npuMeHEeHusl.
Cucremsbl ypaBHeHUI"

HaTypaJ'IBHBIe U O CJIbIC YHCJila B
3aJadax U3 pCaHbHOﬁ JKHU3HHU

https://m.edsoo.ru/ULRCW8K3K

https://m.edsoo.ru/EXI8L411G

80

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peajbHOU KU3HU

https://m.edsoo.ru/V8YAT62FH

81

82

HarypanbHble u niensle 4ucia B
3a7a4ax U3 peajbHOU KU3HU
[Ipu3Haku AEIUMOCTH LEIBIX
qyucen

https://m.edsoo.ru/VU1EQOO3ZE

https://m.edsoo.ru/9D0SUTKS0

83

[Ipu3Haku JeTMMOCTH LEITBIX
qHCeN

https://m.edsoo.ru/TMXKTQFOM

84

85

86

HpI/IBHaKI/I JACITNMOCTH LCIIBIX
YHUCCJI

[ToBTOpenue, 06001IeHNE,
CHUCTEMATHU3AIIMS 3HAHUA.
YpaBHeHust

[ToBTOpenue, o6o0mEH e,
CUCTeMAaTH3aIHsI 3HAHHH.
YpaBHeHus

https://m.edsoo.ru/1JPOLI3ZD

https://m.edsoo.ru/VC4TMOM?20

https://m.edsoo.ru/YSBSWMEC3




87

88

89

[ToBTOpeHue, o600IIEeH e,
CHCTeMaTHu3alus 3HaHU.
YpaBHeHust

[ToBTOpeHue, 0600IIEHNE,
cUCTeMaTH3alvs 3HaHHH.
YpaBHeHust

[ToBTOpeHue, 06001IEHNE,
CUCTEeMAaTH3alusl 3HAaHHH.
YpaBHeHus

https://m.edsoo.ru/YOA4RM3BK

https://m.edsoo.ru/L88XDG22C

https://m.edsoo.ru/1ZYOYJL7E

90

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH.
YpaBHeHust

https://m.edsoo.ru/A20UYR3BH

91

92

93

[ToBTOpeHme, 06001IEeHNE,
CHCTEMaTH3aINsI 3HAHUH.
HepasencrBa

[ToBTOpenue, 06061IeHNE,
CHUCTEMATHU3AIIMS 3HAHHMA.
HepasencrBa
[ToBTOpenue, 06061IeHNE,
CHUCTEMATHU3AIIS 3HAHUA.
Hepasencraa

https://m.edsoo.ru/QWF7KCSIU

https://m.edsoo.ru/LD1ZHGSWE

https://m.edsoo.ru/OC78SW60K

94

[ToBTOpenue, o6o0mEH e,
cHCTEMaTH3aInsI 3HAaHUH.
Hepasencraa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenue, o6o0mEH e,
cHCTEMaTH3aInsI 3HAaHUH.
CucreMbl ypaBHEHHI

https://m.edsoo.ru/D6Z5D67XQ




96

97

98

[ToBTOpeHue, o600IIEeH e,
CHCTeMaTHu3alus 3HaHU.
Cucremsbl ypaBHEHUN

[ToBTOpeHue, 0600IIEHNE,
CHCTEMAaTH3alMsl 3HAHUHA.
OyHKIUU

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3alMs 3HAHMIA.
OyHKIUU

https://m.edsoo.ru/S6P9OSBDO

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

https://m.edsoo.ru/O2WTFD9XN

99
100

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoIbHAs paboTa

https://m.edsoo.ru/ XDBSVO654
https://m.edsoo.rt/LMTCHG70X

101

O0001menne, cucTeMaTH3aIUs
3HaHWI 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHaiamza 10-11
KJIaCCOB

https://m.edsoo.ru/CKSK7PI30

102

O0006111eH1E, CHCTEMATH3AIIMS
3HAHUU 32 Kypc anredpbl 1 Hayall
MaTeMaTudeckoro aHammsa 10-11
KJIacCOB

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

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble MpeAMeETHBIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOM
MPOBEPAEMOro iy
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus
pe3yJbTara
1 Ywuca ¥ BEIYUCICHUS
. OnepupoBaTh MOHATUSIMHU: PALMOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JACCATHUYHASI IPOOb, MPOIICHTHI
15 BeimonHAT,  apudMeTHYECKUE ONepaluyd C  paldOHAIbHBIMH M
. JIEHCTBUTEIIFHBIMU YHCIaMU
13 BoimonHaTe  pUOMMKEHHBIE  BBIYMCICHUS, UCIOJB3Ys MpaBHIIa
' OKpYTJIEHUS, AeNIaTh MPUKUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUI
OrniepupoBaTh MOHATUAMU: CTENIEHB C IIEJIBIM IMOKa3aTesIeM, CTaHapTHAs
14 dbopMma 3anucu 1eHCTBUTEIBHOTO YKCiIa, KOPEHb HATYypaJIbHOM CTEINEHU;
' UCIIOJIb30BATh MOIXOIAIIYI0 (OPMY 3aITUCH JCHCTBUTEIBHBIX YHCET IS
pelIeHns TPakTUYECKUX 3a/1a4 U MPEICTaBICHHUS TaHHBIX
OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC IPOU3BOJIBHOTO
1.5 yIJla; HCIMOJIb30BaTh 3allUCh MPOU3BOJBHOTO yIjla Yepe3 oOpaTHbIE
TPUTOHOMETpHYECKHEe (PYHKINU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTb MOHSATHUSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 [eJ0e, palvOHAIBHOE, WPPAlMOHAJIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
55 BremonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUU W
. pemaTh TPUrOHOMETPUYECKUE YPABHEHUS
BrIimonHaTe npeoOpazoBaHus LEJIBIX, palMOHAIBHBIX u
2.3 HMppalMOHAIIBHBIX BBIPAKEHUM M pellaTh OCHOBHBIE THIBI IENbIX,
PalMOHAIBHBIX U UPPALUOHAIBHBIX YPABHEHHU U HEPABEHCTB
4 IIprMeHsATh ypaBHEHUSI U HEPABEHCTBA JUISl PELICHUS MAaTEMaTUYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
5 MopenupoBaTh peaqbHbIE CUTYallMd Ha SI3bIKE anreOpbhl, COCTaBIATH

BBIPAXKXCHUA, YpaBHCHUA, HCpPAaBCHCTBA 10 YCJIOBHUIO 3aJga4u,




HCCIICA0BATh IIOCTPOCHHBLIC MOJCIN C HMCIIOJIB30BAHUEM aIllapara

anreOpbl
3 @OyHkmn u rpadguku
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHusl (QYHKIUH,
3.1 o0acTh ONpeAereHus U MHOXKECTBO 3HAU€HUM (QYyHKUUU, Tpapux
¢GyHKIMH, B3aUMHO 00OpaTHBIE (PYHKINH
32 OnepupoBaTh MOHATUAMHU: YETHOCTH M HEUETHOCTh (DYHKIUH, HYIH
' (GyHKLUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 Crpouthb M uuTaTh TpaQuUKH JIMHEHHON (QYHKUIUHM, KBaJAPaTUIHON
' (GyHKLNH, CTENEeHHON (QYHKIMU C LIeTIbIM 0Ka3aTesieM
Hcnonb3oBare rpaduku (QyHKIUE A8 UCCIEAOBaHMS IPOLIECCOB U
15 3aBHCUMOCTEN MpHU pElIeHUH 3a7ad U3 JIPYrux y4eOHBIX IPEIMETOB U
' pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJIIaMH 3aBHCHUMOCTH MEXKAY
BEJIMYUHAMU
4 Hayana maremaTndeckoro ananusa
il OnepupoBaTh MOHATUSAMH: IIOCIIEAOBATEILHOCTD, apudmeTndeckas u
' reoMeTpHuecKas IPOrpeccuu
OnepupoBaTb MOHATUAMHU: OECKOHEUHO YOBIBaoIlasi reoMeTpuyecKast
4.2 mporpeccusi, cymMMa O€CKOHEUYHO YOBIBAIOUIEH TIeOMETPUUECKOM
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonbs30BaTe CBOMCTBA IOCIENOBATEIBHOCTEM W IPOTPECCHM  UIS
' peleHns peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIEPALIUU HAJl MHOKECTBAMU
Mcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar A OMHMCaHUs
5.2 peasIbHbIX TPOIIECCOB M SIBIICHUH, MpPH pPELIEHUH 3a1ad U3 APYrux
y4eOHBIX IPEMETOB
53 OnepupoBaTh MOHATUSMHU: OINpEAENeHUEe, TeopeMa, CIIEJCTBHE,

11 KIIACC

JA0Ka3aTCJIbCTBO




Kon
NMpoBePsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi
Yucia 1 BIYUCIICHUS

OnepupoBarh MOHATUSMU: HAaTypaJbHOE, 1I€JI0€ YUCIIO0; UCIONIb30BATh
MPU3HAKU JCJIIMMOCTH UEJbIX YHCEN, Pa3JIOKEHUE YKClia Ha MPOCTHIC

MHOXHUTCIN JI pCUHICHUA 3a1a4

1.2

OHepI/IpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM I1IOKa3aTCJIEM

1.3

2.1

22

2.3

24

2.5

OHepI/IpOBaTB IIOHATHAMMU J'IOl"apI/I(bM qyucia, ACCATUYHBIC U

HaTypaJbHbIE JTOTapU (MBI
YpaBHEHHUs 1 HEpABEHCTBA

[IpumensTh cBOWCTBAa CTENEHU JUIsl NMPEoOpa3oBaHMsI BBIPAKEHUH,
OIIEpUPOBATh MOHATUAMM: ITOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;

peiiaTb OCHOBHBIC THIILI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BoinmonusaTe npeoOpa3zoBaHus BBIpAKEHUH, coAepKaluX Jorapudmel;
ONEpPUPOBATH  TMOHATUSAMHU:  JIOTApU(PMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPABHEHHUH U

HEPABEHCTB
Haxonuts pemenust mpocTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MNOHATHSMM: CHCTEMa JIMHEHHBIX YpaBHEHUH U €€
pelIeHne; UCII0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN Il pELICHUS

IMPAKTUYCCKUX 3aaa4d

Haxomute pemieHMss NOPOCTEHIINX CHCTEM M COBOKYIIHOCTEU

palnMoHaNbHBIX YPaBHEHUI U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB PCAJIbHBIC CUTyallUW Ha SA3bIKE aJ'IFe6pr, COCTaBJIATH
BBIPpAXKCHUS, YPAaBHCHU A, HCPABCHCTBA U CUCTEMBI 11O YCJIOBUIO 3a/1a4U,
HCCICAO0BaTh IMOCTPOCHHBIC MOJCIN C HUCIHOJb30BAHUCM aIlllapara

anreopsl

OyHKIUH U TpapuKH

3.1

OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, TNPOMEKYTKU
MOHOTOHHOCTH (PYHKIIH, TOUKH SKCTpeMyMma (YHKIMH, HauOOJIbIlee U
HavMeHbllIee 3HaueHUs QYHKIUH Ha TPOMEXKYTKE; UCTIOIb30BaTh UX JUIS

uccliie1oBaHus (PyHKIUH, 3aJaHHOH rpadukom




OnepupoBaTh MOHATHUAMU: TPAPHUKHU TTOKA3ATEITHHOM, JTOrapu(hMUIECKON

32 U TPUTOHOMETPUYECKUX (YHKLHMI,; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIOJIb30BATH JJISl PEIICHUS] YPABHEHUIN U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKu JIMHEHHBIX
33 YPaBHEHUN M MCIIONB30BAaTh MX JUISl PELIECHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku GyHKUMN U1 HCCIEAOBaHMS IMPOLIECCOB U
. 3aBUCUMOCTEH 13 JPYruxX y4eOHBIX TUCIHUILIINH
4 Hauana maremaTn4eckoro aHaiansa
OnepupoBaTh MOHSATHSIMHU: HENpPEepbIBHAS (YHKIMSA, [POU3BOIHAS
4.1 (YHKIIUM; HCIIONB30BATh TEOMETPUYECKUN U (U3MUYECKUN CMBICT
IIPOU3BOHOM JIJIs PELICHHUS 3a1a4
42 HaxoauTe nOpOM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEIECHHS, YACTHOTO (PYHKIIUI
Hcnonp30BaTh MPOM3BOMHYIO JUIS  HMCCIENOBAaHUS (YHKIMHM Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, [IPUMEHATD PE3YJIbTAThl UCCIIEIOBaHU
K IIOCTPOCHUIO TPauKOB
44 Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXKIECHUS HAWIYYIIEro pelieHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh MNOHATHSAMHU: IEpPBOOOpa3Hass M HMHTErpayl; MOHUMATh
. reOMeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia
16 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMHA, BBIUYUCIATH
' uHTerpai no gopmyne Hetotona — Jleitbuumna
47 Pemats npukiiagHble 33124, B TOM YHCIIE COLIMAIbBHO-3KOHOMHYECKOT O

n (I)I/I?»I/I‘ICCKOFO XapaKkTepa, CpeACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Hucna u BIYUCICHUS
Parmonanbueie  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOH, MPOIECHTHI,
OeCKOHEeuHble  MepHOoAMuYecKue  Ipodu. Apudmernyeckue onepauud  C
1.1 panroHaTFHBIMU YUCIIAMH, TPE0OpPa30BaHUs YHCIOBBIX BhIpaKeHH. [Ipumenenne
ApoOelt ¥ MPOLEHTOB Ul PeleHUs NMPUKIAJHBIX 3a/1a4 U3 pa3iIMyHbIX OTpaciiei
3HaHUH U PEaJbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHaJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuu c JeHCcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA pe3ysbTaTa BBIYNCICHUN
Crenenb ¢ nenbiM nokasareiaeMm. CrangapTHas gopma 3anucu ACHCTBUTENLHOTO
1.3 yucia. Mcrnonb30BaHue NoAXoAsed (GopMbl 3aMIUCH JHCTBUTENIBHBIX YMCEN TS
penIeHus NPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHBIX
14 ApudmeTrueckuil KOpeHb HaTypaJbHOM cTeneHu. JefcTBus ¢ apupMeTH4eCKUMHU
' KOpHSIMU HAaTypaJIbHOU CTEIEHU
13 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apPKTaHI'C€HC YHUCIIOBOI0O apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs
55 IIpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. Merton
' HMHTEpBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN
57 [IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3aJ1a4d U

3aia4 U3 pa3jIMIHbIX oOnacreit HAayKH U pCaHBHOﬁ KHU3HHU




3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoObl 3ananus ¢GyHKiuu. ['paduk ¢yHknuu. B3zaumHo oOpaTHbIe
' byHKIIUN
32 OOnacte ompeneneHus: U MHOXKECTBO 3HaYeHMH ¢GyHkumu. Hymum ¢yHKnum.
' [TpomMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
33 Crenennas ¢GyHKIHUS C HAaTypajbHBIM W LENbIM Toka3aTesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 TpuroHnomeTprudeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUIECKHIX (DYHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanmusa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs TOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIEe0BATEIHHOCTH
ApudmeTrnueckas M TeOMETpUYEeCcKas Mporpeccuu. beckoHeuHo yObIBaroias
42 reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH reOMETPHYECKOM
' nporpeccuu. PopMyna CIOXKHBIX HPOLEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPEeTHKO-MHOXKECTBEHHOTO arapara AJisg ONHCaHUs peaTbHBIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 IPYTUX yUYeOHBIX MPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIeACTBUE, 10KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucna v BBIYMCIIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Crenens ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU
1.3 Jlorapudwm uucna. JlecaTuunbie U HaTypaIbHbIC JOTapU(HMBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXKEHHH, COIEPIKALTUX TOTapu(Mbl
55 [Ipeobpa3oBaHue BbIpaXXEHUH, COAECPIKAIIUX CTEIIEHHU C PAIlMOHATHLHBIM
' MOKa3aTeaemM




2.3

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEHCTBA
2t Cucrembl JIMHEWHBIX ypaBHEHUM. PemieHne NpUKIAaAHBIX 3a7a4 C IOMOILIBIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHHMe ypaBHEHUI, CUCTEM M HEPAaBEHCTB K PEILICHUI0 MaTeMaTHYECKHX
' 3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HAyKU U peallbHOM JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuonnueckne QyHkuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcumymMbl 1 MUHMMYMbI GyHKUMU. HanGosbliee ¥ HauMeHblee 3HAYCHHE
(GyHKINN Ha TPOMEXKYTKE
32 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenpHas u norapudmudeckas GyHKIIMH, IX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHI 11 pelIeHHs] ypaBHEHUH U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GYHKUMH Ui HMCCIEIOBAHUS IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE€ BO3HHMKAIOT MpPU PELICHUU 337ad U3 OPYTUX Y4eOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTnueckoro aHanusa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NYECKU CMBICI TPOU3BOIHOM
43 ITpou3BosHbIe 3MEeMEHTAapHbIX (GYHKUUH. POpPMyNbl HAaXO0XIAEHHUS NPOU3BOAHOM
. CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOMHOW K MCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. Haxoxxnenne HanboIbIIero 1 HAMMEHBIIETO 3HAYeHHsT (DYHKIINHN Ha
OTpE3Ke
[IpumeHeHne TNPOM3BOOHOM JUIsI HAXOXKIEHUS HAWIydlIero peuleHus B
4.5 NPUKJIAJHBIX 3ajJadax, Mg ONpPENeNIeHHUs CKOpPOCTH Ipolecca, 3aJaHHOIo
¢bopmyoit unu rpadukom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpai, ero reoMmeTpuyeckuii 1 Gpu3nveckuii CMbICI. Brranciaenue nuterpaina no

dbopmyne HeroTona — JleiiOauia




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHne onepupoBaTh MOHATUSIMH: HaTYpaJIbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHHU, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PalMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEJBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNh U HAaUMEHbIIee
oOmee kpaTHOe, aropuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHUCIICHHS; YMEHHUE
BBITIOJTHATH BBIYHUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsi,  T'e€OMETpPHUYECKas  Mporpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTesb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMblI C TIIapaMETpOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpeNleIEHHBI MHTErpajl; YMEHHE HaXOAWUTh ACHUMITOTHI Tpaduka
(YHKIUM; yMEHHE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHUE KacaTebHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO JJIS HCCIEI0BAHHS
GbyHKIUH, HAXOAUTh HAUOOJBIINE M HAUMEHbBIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIn3a,; IPUMCHATD ITPOU3BOJHYIO I HAXOXKIACHUSA




HAaWJIYYIlIEro pelHIeHHs] B TNPUKIAIHBIX, B TOM YHUCIIE COIHUAIbHO-
SKOHOMHYECKUX U PUINICCKUX 33]]a9aX; HAXOIUTh IJIOMAIN U 00bEMBI
¢buryp ¢ IoOMoIIbIO UHTETrpaja; MIPUBOAUTH IPUMEPbl MATEMAaTUYECKOTO

MO/JICIIMPOBAHUS C TOMOILBIO AU PepeHIINATBHBIX YPAaBHEHUI

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHUE
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHON JKWU3HU; BHIpaKaTh (OpMyllaMu 3aBHCHMOCTH
MEKIY BETHYHMHAMH; UCTIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTH MHOXKECTBAa pEIICHUH YpaBHEHUIA,

HCEPAaBCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBbIE 3a/ladl Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTBI, JOJIM U YaCTH, Ha IBUXKEHHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]a4u U3 00J1aCTH YIIPaBJIEHUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IOJ[yY€HHOE PEIICHUE H
OLIEHUBATh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISTH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C MCIONb30BAaHUEM aImImapara

anreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpeaHee apu(pMETHUYECKOE,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, NPEACTABICHHYI0O B TabauIax, Ha
auarpammax, rpaukax, OTpa)xarollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB U JJICKTPOHHBIX CPEACTB,




rpau4ecKd HCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C MCHOJB30BAaHUEM TPaPHUUECKUX METOJOB; MPUMEHSThH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydalHas BEJIMYHMHA, PACIPEIACICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaThb  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C IOHSTHSMM: 3aKOH
OOJNIBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPHl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHHUM, YUCIO
NepecTaHoBOK; OMHOM HpIoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyXICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh TMOHATUSAMHU: TOYKa, IpsAMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YTOJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKY
NPSMBIMH, PAcCTOSHUE MEXIY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C MOMOUIbI0 I'€OMETPUUYECKUX MOHATUN U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurne], npusMa, nupamujaa, Gurypa u HOBEpXHOCTh
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BpallleHUs, UUIUHIP, KOHYC, 1Iap, cdepa, Mmiouaab ceppl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieluIela, TUupaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEpTKa NOBEPXHOCTH, CEYEHUSI KOHYCa U LIWJINHAPA,
MapajieJbHbIE OCH HWJIM OCHOBAHHUIO, CEUYEHHE I1apa, IJIOCKOCTb,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA TI'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENIFHO (HOPMYIUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccupukanuo (GUryp MO Pa3NIUYHBIM IPHU3HAKaM, BBITOJIHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYPHI, B TOM YUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHUE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00bEM Ky0a, IPSIMOYTOJIBHOTO Mapauieenureaa, MTUpaMubl, MPU3MBbI,
UWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (pUryp

12

YMmenue OIICpHUpPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHUEC BCKTOpPA I10
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HCIIOJb30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON i PpEeUIeHUs 3a/]ayu;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTHYECKOU HAYKH




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

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Panmonanbhbple  uyucia. OOBIKHOBEHHbIE M JECATHYHBbIE JPOOM, IPOLIEHTHI,
' 0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuil KOpeHb HaTypalIbHOH creneHu. [leiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CBoiicTBa cTENeHU

s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnmxkE€HHbIE BBIYUCIIEHNS, TPaBUIIa OKPYTIICHUS, IPUKHIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KomMrmnekcHele yncia
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKUMsA C HaTypajJbHbIM M LEJbIM IOKa3zaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB Qynkuuid. CoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpuaecKkas mporpeccun. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX QYHKIIMH
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 sKkcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbLIETro 3HaYeHUs! QYHKIUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpamMMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IS YYHEHHUKA

* Maremartuka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHAJIM3a, T€OMETPHS.
Anrebpa u Hayajga mareMmartmdeckoro a”amuza. 10-11 kmacc. Amumon 1A,
Komsarun FO.M., Tkauera M.B. u ap. AkmuonepHoe o61iecTtBo «M3aaTeabcTBo
«ITpocsemienue»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YYUTEJIA
AnreOpa m Hadanma matematudeckoro anHamms3a. 10-11 kmaccel. bazoBeiii u
yrayOn€HHbIN ypoBHU. MeToanueckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBlI U PECYPCHI
CETU UHTEPHET
B [IOYPOYHOM IUIAHUPOBAHUU
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