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MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIaPCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAJIW3a» SBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0€crneuynBaeT WHCTPYMEHTAJIbHYIO0 0a3zy Uis H3yueHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, & C JPYrod CTOPOHBI, (POPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBIIJIEHUE YYalluXcd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHS KypCOB
UH(OpMATHKHU, O0IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
y4Yallyecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMyIIMpyeT CBOM JOCTUKEHUS B MAaTEMAaTUYECKOUN popme.

Kypc anredpsl 1 Hayasl MaTeMaTHYECKOro aHaIN3a 3aKJIabIBA€T OCHOBY JIs
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3WKH, XUMUHU, OWOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOILECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOW XM3HHU. B TOoXe Bpems OBIIaJicHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLUHSIMHU
pa3BUBAaET YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, abCTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KpEeaTUBHOE M KPUTHUECKOE MbIIIeHHE. B xone n3ydyenus
anreOppl M Hayal MaTeMaTHYECKOro aHallu3a B CTaplleil IIKoJe ydaliuecs
MOJIy4alOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlad, CaMOCTOSATEIbLHOrO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENIEH peaIbHbIX CUTyalluid W MHTEpIpeTaluu
NOJIyYEHHBIX  PEUICHUH, 3HAKOMATCA C  OPUMEPAMH  MaTEMaTHUYECKHX
3aKOHOMEpPHOCTEM B MPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTE€MaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yuyeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTenbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, POJOJIKUTEIBHOM
KOHIICHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAaT.

B ocHoBe MeToanku 00ydeHus anredpe u HayajaaM MaTeMaTH4YeCKOro aHalln3a
JICKUT JIEATEIbHOCTHBIA PUHIUI O0yYEHHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «YUucna u BBIYUCIEHUNY,
«DyHKuMK U rpa@ukn», «YpaBHEHUS U HEpaBEHCTBAa», «Hauana maremaTuieckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEpKATENBHO-METOIUUECKUE
JUHUU HW3Y4YaloTCsl Ha MPOTSDKEHMM JABYX JIET OOy4YeHHsi B CTapllel IIKoJle,
€CTECTBEHHO JIOMOJIHSASA APYT APYyra U MOCTEINEHHO HACHIIIAsACh HOBBIMH TEMAaMU U
pasnenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B
cebe comepkaHWE HECKOJIBKMX MAaTeMAaTHYeCKUX JUCHUILIMH:  anredpa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOPUsI MHOKECTB U Ap. Ilo mepe Toro
KaK yyalluecs OBJIaJIeBalOT BCE Oosiee MIMPOKMM MAaTEeMATHUYECKUM alnaparoMm, y
HUX TIOCJIEOBATENbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSA YMEHHE CTPOUTh
MAaTeMaTUYECKYI0 MOJENb PEAIBHOW CUTYAlluU, IPUMEHATh 3HAHUS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hayaja MaTEeMaTHYECKOTO aHalu3a», [IJs peleHus
CaMOCTOSITENILHO  C(OPMYJIMPOBAHHOM MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
WHTEPHPETUPOBATH NOJyYECHHBIN PE3yJIbTAT.

ConepxaTenpbHO-METOANYECKAass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAEHAETCS
(GOpPMHUPOBAHNIO MPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIOYAIOIIMX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH ACHCTBUTENBHOTO YHCIA, YMEHUE
palMOHAIIBHO BBIMOJHATh JCHCTBUA C HUMH, JeNaTb HNPHUKUIKY, OLIEHUBATh
pe3ynbTar. OOyuvaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHEHUS JIEWCTBMIM C 4YWCIaMH, 3allMCAaHHBIMA B CTaHIApPTHON dopme,
VICITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHH.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, MOCKOJIbKY B KaXJOM pa3felie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMU METOJAMHU PELICHUS] UEJbIX, PAlUOHAIBHBIX, HPpPAIMOHATbHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMNA C TOMOIIBIO TMPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady U 3a7a4 Ha
HAaXOXXJEHUE HauOONBIINX W HAWMEHbIMX 3HadeHud QyHkuu. [lanHas
colepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (HOpMUpPOBAHHE YMEHUIA
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,



COJEpKAIIMX CTENEeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOAUT JajbHeilIee pa3BUTHE aTOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST y4amuxcs, (HOpPMHUPYIOTCSI HAaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJBHBIMU (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEeHCTB. Auiredpa npezuiaraet 3¢ GeKTUBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUSA «DPYHKIMM U TpapuKu» TECHO
HeperieTaeTcs ¢ JpyrUMH JIMHUSMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
NOCJIEI0BATEIbHOCT U3YUEHHS MaTepuaia. M3yueHue cTeneHHo, oKa3aTeabHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (YHKIMM, UX CBOWCTB U TPa(UKOB,
UCTIONb30BaHue (YHKIUHU Ui PEIICHUs 3a/1a4y U3 JPYTUX Y4eOHBIX MPEIMETOB U
peabHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oonbllloe BHUMaHUE YIENsIeTcs
(OpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyJIaMu 3aBUCUMOCTH MEXIY pPa3IMUYHbIMU
BEJIMUMHAMH, HCCJIEAOBATh IMOJYYCHHbIE (PYHKIWU, CTPOUTh UX TIpaduku.
Marepnai 3Toi coAepKaATENbHON JUHNN HALIEJICH HA PA3BUTUE YMEHUMN U HABBIKOB,
MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B PA3IUYHOU (opMe:
aHAIMTUYECKOM, Tpaduueckoil U cioBecHOM. Ero wu3yueHue cnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, NCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas auHMs «Hauana maremMaTudeckoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTU4YeCKUX, TaK W MPUKJIAJHbIX 3ajad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIEN0BATh U
CTPOUTH rpapuKu PYHKIUH, ONPEIEATh UX HAUOOJIbIINE U HAUMEHbBIIINE 3HAYEHUS,
BBIYHCIIATH TUIOMAAU QUIYyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOCHUS MAaTeMaTUYeCKUX MOJENeld peanbHbIX CHUTyaluil, HaX0XXJIEeHUs
HAWJIY4lIEro pelieHus] B MPUKIAIHBIX, B TOM YHUCJE COLMATBbHO-OKOHOMHYECKHX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOIO aHajiu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAaKTHOTO, (POPMaIbHO-IOTMYECKOTO0 U KpPEATUBHOTO MBIIUICHHUS,
(GbOopMHUPOBAHKIO YMEHHUI PacliO3HaBATh MPOSBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLUIMXCSA pe3yibTarax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAyKH, U UX aBTOpPaX.

CopepkarenbHo-MeToAMYecKas TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
IPEJICTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTHKU U MpeiaratoT
Haubosiee YHUBEPCATIbHBIN S3bIK, OOBEAUHSIONIMI BCE pa3/esibl MAaTEMATUKU U €€
NPUWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE



uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOphIE€ IPU3BAHbBI
c(opMUPOBATh HABBIKW MMOCTPOCHUS MOJIENIEH PeasIbHBIX CUTYallUi, UCCIIETOBAHHUS
THX MOJEJIEH C MOMOIUIBIO ammapaTa anareOpbl U MaTeMaTHYeCKOro aHajiu3a U
WHTEPHPETALUN TOJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPorpaMMbl, TOCKOJIbKY BeCh MaTepHall Kypca MIUPOKO UCTIONIb3YETCs IS
pelieHusl TpUKIaAHbIX 3a7ad. [Ipu peleHun peaibHbIX MNPAKTHYECKUX 3a7ad
ydaliecs: pa3BUBAIOT HAOIIOAATETbHOCTh, YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3HPOBAThH
npobiemy. [esareabHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aJlady OpraHU3yeTCsl B MPOIleCCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudama
MaTEMaTUYECKOIO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM IlaHe Ha M3y4yeHHE Kypca aiareOpsl MU Hayajga MaTeMaTHYeCKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Hejemo B 10 kiacce u 3 yaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepaludd ¢ JeUCTBUTENbHBIMU Yuciaamu. [IpubmmxéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CranpgaptHas dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JledictBus ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUYECKUE (HPOPMYIIBI.

YpaBHeHuEe, KOpEHb ypaBHEHUA. HepaBeHCTBO, pelienre HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaniOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU .

IIprMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTeil HAYKU U peanbHOU KU3HHU.

@OyHkuuu U rpadpuku

Oyukius, crnocoObl 3amgaHust Gyskuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh onmpeneneHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEYETHBIC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajJbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpPHS 7-OU CTEIEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

ApudmeTrnueckast 1 TeOMETpHUECKast Mporpeccur. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHuE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel JDilnnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, 10KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbnsbie u uensie uyncina. [[puzHaku 1eIMMOCTH LENbIX YUCEIL.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajJbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHKe BRIPAKEHU, COIEPKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX ypaBHEHHN. PellleHne NpUKIaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/lay ¥ 337]a4 U3 pa3InyHbIX 00J1acTEel HAYKU U PEAIbHON KU3HU.

DYyHKIUHN U TPAPUKH

Oynukrus. [Tepuoanueckue pyuakimu. [IpoMexxyTKn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (yHKUMH. HawmbGosblnee u HauMmeHblllee 3HauY€HUE
(GyHKLIHMU Ha TPOMEKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JPYTrUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NUECKUNA  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanbopIero 1 HAaMMEHbILIET0 3HaueHUsl PYHKIMHU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM U HAXOXKACHUS HAWIY4IlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (u3mdeckuid cmbicia. Boluucnenue
uHTerpana no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartukan» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3YIOTCS:

['paxxtaHCKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUU 00YUaIOMErocs Kak akKkTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUCKOTO OOINEeCTBA, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
Ipolenyp TpaxAaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.), yMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUNU HAYKU U JICSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCyKJICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (370pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTZIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpyznoBoe BocIUTaHHeE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  MESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTE€MaTUYEeCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTUYeCKON HAMPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHHMAHHEM BIIUSHHUS
COI[MATIbHO-Y)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUCHTAaIlMEl HAa NMPUMEHEHHE MATEMATHUYECKUX 3HAHUU IS pelieHus 3ajlad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, ITTAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ATaroB €€
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS LMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYypOoW KakK CpPEJACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO M HCCIENOBATENbCKYIO AESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMuU, YHUBEPCATbHbIMU Pe2YAMUSHBIMU OCUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 o00Oyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISATh U XapaKTEPU30BATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISBJISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
NpOTUBOpeYHs B (aKTax, NaHHBIX, HAOMIONEHUSX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUHA (MIPSMBbIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIIEHUS 1 BBIBOIBI

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIEHUs, BBIOMpaATh Hauboiee MOAXOASAIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

TIPOBOIUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOro
Oo0BbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCISAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAaKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATDH Je(OUIIUTH HHPOPMAIIHMH, TAaHHBIX, HEOOXOUMBIX JIJIT OTBETAa HA
BOIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpaTh  WMHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

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

OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMynukamuenwvle Oelicmeus, — obecneuusarom

CPOPMUPOBAHHOCIL COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01ieHue:

BOCIPUHUMATh U (DOPMYJIMPOBATh CYKJIEHUS B COOTBETCTBHUHU C YCIOBUIMHU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTAX, aBaTh MOSCHEHUS MO XOIYy PEILICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yIbTaT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHbIE HA ITIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB AHAaliora, OOHApyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI Gopme PopMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 PE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyHUYECTBO:

MMOHMUMATh M UCITOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThl MpHU penieHuH Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenatb BHIAb paboOT, JOrOBapUBaThCS, OOCYXKAAaTh MpOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbD» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecnevusarom ghopmuposanue
CMBICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IIJIaH, AJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus €

Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUMN C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABAaTEIbHOM pedekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOIiecca U pe3yibTara
peleHns MaTeMaTHIECKOM 3a/1auu;



e TPEABHUAETH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IPU PEIIEHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa WEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTHKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JIEATEIbHOCTH,
HaXOJIUTh OIMMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoINoNHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aIlUCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHus 1LENbIX, PALMOHAIBHBIX W HPPAlUOHATBHBIX
BBIPAXEHNU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHHS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEeleNeHNs] U MHOXECTBO 3HayeHW (yHkuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMHU, HYIU (QYyHKLNUH,
IPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaguku GyHKINHI U1 pelieHns ypaBHEHHA.

CtpouTps U 4uTaTh rpa@uKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKINH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHuH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXKIY BEIUUYMHAMH.

Hauaja maTeMaTH4yecKoOro aHajimu3a

OnepupoBaTh TOHATHUAMHU: TOCIHEAOBATEIBHOCTh, apUPMETHUECKas U
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBIBaKOLlas Te€OMETpUUECKas
nporpeccusi, cyMMa 6€CKOHEYHO yOBbIBAIOIIECH TeOMETPHUECKOM MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MMOCIIEOBATENILHOCTEN U MPOTPECCUM ISl PEIICHUS
pealibHBIX 33]a4 PUKJIAJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapat AJisl ONMCAaHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX yUYEOHbIX MIPEIMETOB.

OnepupoBaTb  NOHATHUSAMHU:  OINpEAETCHUEe,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTIEHUSA

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, IEJO€ YHCIO; HCMHOJIb30BATh
MPU3HAKH JIEIUMOCTH IIEJIbIX YUCEN, Pa3JIOKEHUE YUCIIA HAa MPOCThIE MHOKUTENN
JUISL peNIeHUs 3a/1au.

OrnepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKa3aTEJIEM.

OnepupoBaTh MOHATUSAMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensaTs cBoiicTBa cTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI [IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPDAKEHUHM, COAEpXKAIUX JOrapu(Mmsbl;
OIIEpUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTtpe pemeHus NpoCTENIINX CUCTEM M COBOKYITHOCTEM palMOHAJIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh TIOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM ariapara ajareopsl.

DOyHKuHuU U rpadpuku

OnepupoBaTh MOHATUAMM: [EepuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ~(YHKUMH, TOYKM OIKCTpemMyMma (QyHKIUH, HauOosbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX IS
UCCIIEOBaHMsI PYHKINHU, 3aJaHHON IpauKoOM.

OnepupoBarh MOHATUAMM: TpadUKU MOKA3ATEIbHOH, JIOrapupMuU4ecKkol u
TPUTOHOMETPUUECKUX (PYHKLIUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnonw3oBath rpadukd (QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmneprpoBaTh MOHATUSMU: HENpPEpbIBHAS (PYHKIMS; NTPOU3BOJHAS (HYyHKIUY;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHOM AJIs pelIeHUs
3a/1ay.

HaxonuTh npon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIIHUIA.

Hcnonp30BaTh MPOU3BOJHYIO AJISl UCCIIEIOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYHO ISl HAXOXKACHUS HAWIYUYLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATHUSMHU: TIEpBOOOpa3Has U  HHTErpaji; IMOHUMATh
TreOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.



HaxonuTs nepBooOpa3HbIe AIEMEHTAPHBIX (PYHKIINHN; BEIYUCIISTE HHTETPAT 110
¢dopmyne Hetorona—Jleitbnuma.

Pemrate mpuKkIagHbIC 3a/1a4d, B TOM YHUCIE COLIUATBHO-YKOHOMUYECKOTO U
(u3MUECKOTro XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
MHo)kecTBa paMOHAIIBHBIX U
. bubnuorexa [IOK
1 JNEUCTBUTENRHBIX YUCEN. PalinoHaabHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHpb ¢ MebM 6 bubnuoreka [IOK
rokasareJjieM https://m.edsoo.ru/1568aba3
3 ApudmMerndeckuii KOpeHb N—O# CTETICHH. 13 1 bubnnorexa [JOK
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyITbl
4 T I/IFI)“OZOMCT nu. Tpuronomerpuyeckue 22 1 brbmmorexa [TOK
p prH. 1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U TPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3aIIHS 3 | but6mmorexa [IOK
3HAaHUU https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/m NPOrpamMmbl Bceero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
CreneHs ¢ palliOHATBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas ynkmwus. [TokazareapHbIe 12 1 buGnuorexa [IOK
YHIUEL https://m.edsoo.ru/fl 1cdafd
ypaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas GyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaB:eHm{ u 12 bubmmorexa LIOK
P P https:/m.edsoo.rw/f1 1cdafd
HEpPaBEHCTBA
Tpuronomerpudeckue GyHKIUU U UX
3 r paq)I/IKI/I T iFOHOMeT(I)IZLICCIf(I/Ie 9 1 bubmmorexa LIOK
P b P https://m.edsoo.ru/f1 1c4afd
HEpPaBEHCTBA
bu6nmorexa LIOK
4 I1 I i 24 1
pou3BoHas. [I[pumeHeHre npon3BOgHOM hitps://m.edsoo.rw/fl | cdafd
bu6nunorexa LIOK
5 14 9
HTCTPAIT 1 €0 TPHMEHCHIA https://m.edsoo.ru/f11c4afd
bu6nmorexa LIOK
6 C i 12 1
HCTEMbL YPABHCHIH https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
7 H 6
ATYPAILHPIC H LEIBIE HHCTA https://m.edsoo.ru/f11c4afd
2 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 13 5 bu6nunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
MHo03k€ecTBO, Onepauy Hajl
1 MHO>KeCTBaMU. [[narpaMmbl 1 https://m.edsoo.ru/9d19abb4
Oitnepa—Benna
PanunonaneHble yncia.
OOBIKHOBEHHBIE U IECSITHYHbBIC
2 1 https://m.edsoo.ru/1b1fledd
JpOOH, IPOLIEHTHI, OECKOHCYHBIC
MePUOANYECKHE TPOOH
ApudmeTrnueckue onepanuu c
palvoHaTBHBIMH YHUCIIAMHU,
3 1 https://m.edsoo.ru/a362a485
npeoOpa30BaHUsI YMCITOBBIX
BBIPKECHUI
[Tpumenenue npo6eii u MpoLEHTOB
JIsl pEIICHHs TIPUKIIAIHBIX 3a/1a4 U3
4 LD p VI[ . s 1 https://m.edsoo.ru/21b931{f
Pa3IUYHBIX OTpaciell 3HAaHUH U
peanbHOU KU3HU
[Tpumenenue apoGeil U NPOIIEHTOB
JIsl pEIICHHS TIPUKJTAIHBIX 3a/1a4 U3
5 AP P . A 1 https://m.edsoo.ru/7ada545d

Pa3JIMYHBIX OTpacieil 3HAHUHU U
peanbHOU KU3HU




JleficTBUTEIbHBIC YHCTIA.
PannonaneHbie 1 MppanmoHaIbHbIC
yucia

ApudmeTnueckue onepanuu c
JNENCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/51ed382a

https://m.edsoo.ru/ec94eb49

[TpuGnuxEHHbIC BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHUN

https://m.edsoo.ru/5b32b516

10

TO)KI[CCTBa U TOXKIACCTBECHHBIC
npeoOpa3oBaHUs

YpaBHeHHE, KOPEHb YPaBHEHUS

https://m.edsoo.ru/e7ebd298

https://m.edsoo.ru/cb687d5d

11

HepaseHctBo, pemieHue
HEPaBEHCTBA

https://m.edsoo.ru/4552de21

12

13

Merton HUHTCPBAJIOB

Pemenne nensix u 1poOHO-
paloHaIbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/49d95fal

https://m.edsoo.ru/a25¢9tbd

14

KonTponbHas padbora no teme
"MHOXeCTBa PallMOHAIBHBIX U
JENCTBUTENLHBIX YHCET.
PanronansHble ypaBHEHUS U
HEpaBeHCTB"

https://m.edsoo.ru/53d62fcc

15

DyHKIUS, CTTOCOOBI 3aJaHus
¢bynkun. BzaumHo obpaTHbIe

byHKIIUN

https://m.eds00.ru/7299788¢

16

I'paduk pynkuuu. Obmactb
OTpezieNIeHUs] U MHOXKECTBO
3HaueHu Ppynkuu. Hymm

https://m.edsoo.ru/beb1154c¢




17

byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA

Yérabie 1 HEYETHBIC (DYHKITUN

https://m.edsoo.ru/dd4c69a6

18

19

20

21

Crenens ¢ 1EeNIbIM II0KA3aTEIEM.
CranpaptHas ¢popma 3arucu
JIEUCTBUTEIBLHOTO YHCIIa

Hcronp30Banue MOAX0SIICH
(dOopMBI 3amHcH JEHCTBUTEITBLHBIX
YUCEN JIJISl PEIICHUS] PAKTUIECKUX
3a/1a4 ¥ MPEICTABJICHUS TaHHBIX

CrenenHas GyHKLUSA C
HaTypaJIbHBIM U IIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

Apudmerndeckuit KOpeHb
HaTypajJbHOH cTeNeHn

https://m.edsoo.ru/7edb6¢39

https://m.edsoo.ru/e5e2b28d

https://m.edsoo.ru/f9586ald

https://m.edsoo.ru/f9144459

22

23

24

ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTEIIEHU

CoiicTBa apu(MeTHUECKOro KOpHA
HaTypaJIbHOM CTENIEHU

CoiicTBa apu(MeTHUECKOro KOPHA
HaTypaJIbHOM CTENEHU

https://m.edsoo.ru/2d868858

https://m.edsoo.ru/cc7b779a

https://m.edsoo.ru/d5ab8c14

25

26

27

CgoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

HeiicTBus ¢ apudMeTnuecKkuMu
KOPHSIMH N—OM CTETEHU

JeiicTBus ¢ apupmMeTHUECKUMHU
KOPHSIMU N—O CTENIEHU

https://m.edsoo.ru/1e€3247bb

https://m.edsoo.ru/ba2d9166

https://m.edsoo.ru/d8f95dd1




HeticTBus ¢ apuMeTHUIECKUMU

28 - https://m.eds00.ru/8599661c¢

KOPHSIMU N—OW CTENEHU
el eTHue

29 Hletictaus ¢ aISH(bM THHACCRIMA https://m.edsoo.ru/dfa41dae

KOPHSIMH N—OMW CTEIICHU
elicTBUA ¢ apu(pMeTHIESCKUMU

30 A puc hitps://m.edsoo.ru/4147bd9 1
KOPHSIMU N—OMU CTENEHU
Pemenue uppanmosHaisHBIX

31 Upp . https://m.edsoo.ru/8a42a9b6
ypaBHEHU U HEPABEHCTB
P

32 CHIene I:IppauHOHaHBHHX https://m.edsoo.ru/189eb673
YpaBHEHUI U HEPABEHCTB
Pemenue uppanoHaibHBIX

33 Upp . https://m.edsoo.ru/e8cbaabd
ypaBHEHU U HEPABEHCTB
Pemenue uppanmosHaisHbIX

34 vpp . https://m.edsoo.ru/a2ae7adc
YpaBHEHUI U HEPABEHCTB
Pemenune nppanoHaIbLHBIX

35 vpp . https://m.edsoo.ru/7a36¢164
YpaBHEHUI U HEPABEHCTB
CaoiicTBa 1 rpaduK KOpPHS N-0i

36 pad p https://m.edsoo.ru/7d29{7cd
CTENEHU
CBolicTBa ¥ rpaduK KOpHS n-0i

37 pad p https://m.edso0.ru/75£28492
CTENEHU
KonTponbhas pabota no teme
"Apudmernueckuii KOpeHb n—oii

38 pud p https://m.edsoo.ru/f7afccea
crenenu. UppanroHanbHbie
YPaBHEHHUs U HEPABEHCTBA"
Cunyc, KOCUHYC U TaHT€HC

39 y y https://m.edsoo.ru/e14a58¢cl
YUCJIIOBOTO apryMEHTa
CuHyc, KOCHHYC U TaHT€HC

40 e, y https://m.edso00.ru/b629bad6

YHCIIOBOTO apryMeHTa




ApKCUHYC, apKKOCHHYC U

41 https://m.edsoo.ru/a64de7b4
ApPKTaHIE€HC YHMCIIOBOTO apryMEHTa
A

7)) PIECHILYE, ApKKOCHIYE 1 https://m.edsoo.ru/34d83d33
apKTaHTeHC YHCIOBOTO apryMeHTa
TpuroHomeTpuyeckasi OKpyXKHOCTb,

43 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX https://m.edsoo.ru/4a35748¢
(YHKIMI 9UCIOBOTO apryMEHTa
TpuronomeTpuyeckasi OKpyXKHOCTb,

44 OIpEICIIEHNE TPUTOHOMETPUIECKUX https://m.edsoo.ru/6¢fb3eab
(GYHKIMI 9UCIOBOTO apryMEHTa
O

45 CHOBHBIC TPHTOHOMCTpHHECIHC https://m.edsoo.ru/44a5a3ba
dbopMyibI
O

46 CHOBHBIC TPHTOHOMETPIHCCIHE https://m.edsoo.ru/bc495536
bopmybI
O

47 CHOBHBIC TPHTOHOMCTPITCCKHE https://m.edsoo.ru/89e4be7c
bopMyJIbI
O

48 CHOBHBIC TPHTOHOMETPpIHECKHL https://m.eds00.ru/932269b3
bopMmybI
[Ipeo6paszoBanue

49 . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPHUECKUX BBIPAKEHUN
[Tpeo6

50 peobpasoBatie . https://m.edsoo.ru/da76765e
TPUTOHOMETPHUCCKHUX BBIPAKCHUN
[IpeobpazoBanue

51 peoop . https://m.edso0.ru/37177435
TPUTOHOMETPHUECKUX BBIPAKEHUN
[Tpeo6pa3zoBanue

52 peobp . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPHUCCKHUX BBIPAKCHUN
[Tpeobpa3zoBanue

53 peobpasopaitu https://m.eds00.ru/94b9cd9f

TPUTOHOMETPUUECKUX BBIPAKEHUIN




Pemennie TpUroHOMeTpHUUECKUX

54 . https://m.edsoo.ru/dd3 1a7bc
ypaBHEHUU
Pemenue e e

55 Henn TpHrOHOM ThrHIeCKIX https://m.edsoo.ru/ef9daf3b
ypaBHEHHUI
P

56 ctierme TPHFOHOMeTqueCKHX https://m.edsoo.ru/ebf45856
ypaBHEHUU
P

57 cHierme TPHFOHOMeTqueCKHX https://m.edsoo.ru/cdcd273f
ypaBHEHUN
P

58 cHieHie Tp MEOHOMETpHHACCRIX https://m.edsoo.ru/c5a2b578
ypaBHEHUI
Pewenne OHOME ec

59 HICHIE TPHTOHOMETPHHACCITR https://m.edso0.n/d893317b
ypaBHEHUN
O6o061eHMEe 10 TeMaM "OCHOBHBIE

60 TPUTOHOMETpHUUYECKHE (HOPMYJIBI Bubmmorexa LHOK

P P PMYIIHL- " https://m.edsoo.ru/ae44ac4c

Tpuronomerpuieckue ypaBHEHHs
KonTponbHas pabota mo Teme
"®opMyJIbl TPUTOHOMETPHH.

61 Tpuronomerpudeckue https://m.edsoo0.ru/3766dd56
ypaBHeHus'"/Beepoccuiickas
poBepoyHas paborta
Wrorosast koHTpOJIBbHASA paboTa /

62 Bcepoccuiickas mpoBepoyHas https://m.edsoo.ru/eccf3asSc
pabora
O0001Ienre, cucTeMaTH3aIus
3HAHMI 33 KypcC anreOpbl U Haval

63 P P https://m.edsoo.ru/7fcd62d5

MareMaTuueckoro aganusa 10
KJracca




64

Apudmerndeckas u
reoMeTpHUUEeCcKasl IPOrpeccuu.
Hcnonp3oBanue nporpeccun 1uist
pelleHus peaJbHbIX 3a1a4
IIPUKIIATHOTO XapaKTepa

https://m.edsoo.ru/3beeb997

65

66

beckoneuHo yObIBaromast
reOMETPUYECKas IIPOTPECCHSL.
Cymma OeckOHEeuHO yObIBaromei
TeOMETPUYECKON MTPOTPECcCuun

d)opMlea CJIOKHBIX ITPOLICHTOB

https://m.edsoo.ru/3766ed92

https://m.edsoo.ru/a4849b79

67

68

PopMyia CII0KHBIX IPOLIEHTOB

O00011eHNEe, CHCTEMAaTA3ALUSA
3HaHMMU 3a Kypc anreopbl U Haval
MaTeMaTH4ecKkoro anaams3a 10
KJ1acca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

https://m.edsoo.ru/6f33818f

https://m.edsoo.ru/4192b939




11 KJIACC

KoJaunyecTBO 4acos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl

Crenens ¢ palliOHATBHBIM

1 1 https://m.edsoo.ru/6b5eb191
IOKa3aTejieEM

2 CBoiicTBa cTEIEHU 1 https://m.edsoo.ru/4e775474
[IpeoOpazoBaHue BEIpAKCHUH,

3 1 https://m.edsoo.ru/638afl7e
coJiepKalluX paliOHAIbHBIC CTEIICHU
[IpeoOpa3oBaHue BEIPAKEHHMIA,

4 peobp p 1 https://m.edsoo.ru/bc148f77
coJiepKalluX pariOHAIbHBIEC CTEIICHU
[IpeoOpa3oBanue BEIpaKEHUH,

5 peobp P | https://m.edsoo.ru/d7fadbf7
coJiepKalluX paliOHAIbHbIE CTENIEHU
[Toka3zaTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/9ea93cc3
HEpPaBEHCTBA
TlokazaTensHble ypaBHEHUA U

7 yp 1 https://m.edsoo.ru/f8aef77d
HEpPaBEHCTBA
IToka3aTennHbBIE ypaBHEHUS U

8 yp 1 https://m.edsoo.ru/fd49b7al
HEpPaBEHCTBA
[TokazaTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/118d36al
HEpPaBEHCTBA
Tloka3zaTenpHble ypaBHEHUA U

10 yp 1 https://m.edsoo.ru/a47eec65
HEpPaBEHCTBA
Iloka3zarenbHas GyHKIUS, €€ CBOMCTBA

11 ymau 1 https://m.edsoo.ru/c9dfbaa4
U rpadux




KonrtponbHast paborta 1o Teme
"CreneHp ¢ paloOHaIbHBIM

12 nokasareiieM. Iloka3zarenpHas https://m.eds00.ru/78d491ef
¢dynxkius. [TokazaTebHbIC ypaBHEHUS
1 HepaBeHcTBa"
13 Jlorapudm yucna https://m.edsoo.ru/e19eb551
ec € ¥ HaTypa e
14 A ﬂTH;)HH 1 HATypabibt https://m.edsoo.ru/169bd312
Jorapumpl
IIpeobpazoBanne AKCHUH,
15 cop ep pa B HIZ ;;I?bm i https://m.edsoo.ru/57bal 684
JeprKaIux jJorapud Mol
IIpeoGpasoBanue BEIpAKEHUI
16 coI,)uerI:amI/IX norapI/II()i)MH ’ https://m.edsoo.ru/c5b3d5a9
IIpeobpazoBanne AKCHUH,
17 peobpasoBatit BHI()I))K i https://m.eds00.1u/63922¢36
coJiepKalux Jorapupmal
IIpeoOpa3oBanue aKCHUH,
18 Cop ep pa i HI/(I) ;;IF&)X{ i https://m.edsoo0.ru/4297a967
JeprKamux Jorapud Mol
Jlorapudmuueckre ypaBHEHHUS U
19 Hepall:e}?::TBa yp https://m.edsoo.ru/a2fa7394
Jlora €CKHe ypaBHE
20 FapUMICCKHE YpaBHCHH I https://m.edsoo.ru/f2e3896¢
HEpPaBEHCTBA
Jlora €CKHe ypaBHE
21 e;ap:(i():MH;I Kae ypaperuan https://m.edsoo.ru/58e9c134
HEPABEHCTB
Jlorapudmuueckre ypaBHEHUS U
22 Hepall;eliTBa yp https://m.edsoo.ru/a6886¢{f
Jlorapudmmaeckas GpyHKIM, €€
23 CBOﬁETB(g 1t rpadik by https://m.edsoo.ru/fbbaf873
Jlorapudmuueckas GyHKIus, €€
24 https://m.edsoo.ru/5f8dc4as

CBOlCTBa U Tpaduk




Tpuronomerpuyeckue GyHKINH, UX

25 . https://m.edsoo.ru/6bb83a9¢
CBOWCTBA U TpapuKu
T

26 pﬂf OHOMETPHHECKHE (YHKIIHH, HX https://m.edsoo.ru/ac816af5
CBOICTBa U rpaduKu
T

27 PHUTOHOMETPHIECKHE (QYHKLLIH, 1X https://m.edsoo.ru/32f4fe94
CBOWCTBA U TpapuKu
T

28 pﬂf OHOMETPHIICCKHE (PYHKIUH, HX https://m.edsoo.ru/6df172e7
CBOWCTBA U TpapuKu
IT

29 PHMEPBL TPHTOHOMETPIICCIHX https://m.edsoo.ru/65d3a2ab
HEPaBEHCTB
IIpume OHOME ec

30 PUMCPE! TPHTOHOMETpHHACCIIX https://m.edsoo.ru/751822b9
HEPaBEHCTB
IT

31 PHMEPBL TPHTOHOMETPIHCCIHX https://m.edsoo.ru/83ce9d56
HEPaBEHCTB
IT

32 PHMEPHL TPHTOHOMETPIACCIHX https://m.edsoo.ru/81691914
HEPaBEHCTB
KonTponbhas padbota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHUs U

33 HepaBeHcTBa. TpUronoMerpuueckue https://m.edsoo.ru/7ebf6982
GYHKIIUU U UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBA"

34 HemnpepsiBabie DyHKITNN https://m.edsoo.ru/86f736fc
M

35 STOA HETCPRATION /UL peteritt https://m.edsoo.ru/42732a44
HEPaBEHCTB
Mero epBao erle

36 O HETEPBATION UL PEHICHiA https://m.edsoo.ru/77b57413

HEPABEHCTB




37 [TpousBogHas GyHKIMH https://m.edsoo.ru/58369aab

38 [TpousBonHas GyHKIUU https://m.edso00.ru/9dd38b72
['eomeTpuueckuit u puznueckuii

39 P fb https://m.edsoo.ru/9da49bf5
CMBICIT TPOU3BOTHOM
I'eomeTpuueckuit u puznueckuii

40 p fb https://m.edsoo.ru/46a19358
CMBICII TIPOU3BOIHOMN
[Ipon3BoOaHBIE DIEMEHTAPHBIX

41 p UII p https://m.edsoo.ru/cbc7a83d
byHKIHI
[Ipon3BoHBIE 37IEMEHTAPHBIX

42 p UH P https://m.edsoo.ru/9b2ea876
byHKIUI
[Ipon3BoaHasE CyMMBI, IPOU3BEICHUS

43 p a y L p s ’ https://m.edsoo.ru/5a64fa9d
4acTHOTO QyHKIUI
IIpousBogHas ¢ , IPOU3BEICHUS,

44 POH3BOAHAA yM}YIH TPOM3BENCHHA https://m.edsoo.ru/9a21ddfe
4acTHOTO QyHKIUI
[Ipon3BoHast CyMMBbI, IPOU3BEACHHUS,

45 p a y . p a https://m.eds00.ru/f98b8428
4acTHOTO QyHKIUI
IIpuMeHeHne MpOU3BOJHON K

46 UCCIIeIOBaHMIO (PYHKITHI Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

47 uccaeaoBaHuio (PyHKITUN Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

48 uccaeaoBaHuio pyHKIUH Ha https://m.edso0o.ru/64c69¢17
MOHOTOHHOCTB U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHOM K

49 nccaeaoBaHuio (PyHKIUH Ha https://m.edsoo.ru/6acfe2cl

MOHOTOHHOCTBb U 3KCTPEMYMBEI




50

51

52

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U

HaAauMMCHBIICIO 3HAYCHU q)YHKI_[I/II/I Ha
OTPE3KE

https://m.edsoo.ru/2ececa7a

https://m.edsoo.ru/df919eef

https://m.edsoo.ru/ba8b24a4

53

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA
OTpe3Ke

https://m.edsoo.ru/b2f51679

54

55

56

57

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

Haxoxnenne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaxO0JICHUsI HAMJTYYILIETO PEIICHUS B
MPUKIIAHBIX 3a/1ayax, s
onpeereHusl CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MK TpahUKOM
KonTponbHas pabota mo Teme
"[IponsBonHas. Ilpumenenune
MPOU3BOJHOMN"

https://m.edsoo.ru/9861a93a

https://m.edsoo.ru/de583687

https://m.edsoo.ru/44caaal84

https://m.edsoo.ru/d2bc94{9

58

[TepBooOpaznas. Tabnuma
epBOOOPaA3HBIX

https://m.edsoo.ru/5ca6a937




[TepBooOpaznas. Tabnua

59 https://m.edsoo.ru/9fbcdeac
1€pBOOOPA3HBIX
HHTerpan, reoMeTpuuecKuii U

60 pait, TEOMEID https://m.eds00.ru/9542895F
(hbU3UYECKU CMBICII HHTETpalia
Huterpan, reoMeTpuYeCKUM U

61 p . p https://m.edsoo.ru/b15d71{7
(bu3nvecKuil CMBICT HHTErpasia
HHuTerpan, reoMeTpuueCcKuil U

62 pait, . p https://m.edsoo.ru/a49bc153
(bu3nvecKnuii CMBICT HHTErpalia
Brruucnenue uarerpaia mo dopmyie

63 . p bopmy https://m.edsoo.ru/a69a7ald
Herorona—JleitOaunna
Brerancnenne uaTerpaia mo GopmMmyie

64 . P popmy https://m.edsoo.ru/75babfOf
Hrrorona—Jleiibnumna
Brruucnenue narerpaia mo Gopmyie

65 . p bopmy https://m.edsoo.ru/f24639¢7
Hrrorona—Jleibonuma
Brrunciaenue naTerpaina no gpopmyiie

66 . p bopwmy https://m.edsoo.ru/b3c1b2e4
Hrrorona—Jleionuma

67 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/e68c6fal

68 CucreMpl TMHEVHBIX YPAaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenue nmpukinaaHeix 3ama4 ¢

69 IIOMOIIBIO CUCTEMEI JIMHEUHEIX https://m.edsoo.ru/65fa9133
YpaBHEHUI
Pemenune npukinaaHeix 3ama4 ¢

70 IIOMOIIBIO CUCTEMEI JIMHEWHEIX https://m.edsoo.ru/ae8a2acb
YpaBHEHUI
Cucrembl U COBOKYITHOCTH LIEJIBIX,

allMOHANBHBIX, UPPAllMOHATIbHBIX,
71 patl ppatt https://m.edsoo.ru/2bdce64c

MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX
YpPaBHEHUI U HEPABEHCTB




72

73

74

75

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, TOTapH(PMIUISCKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MMOKa3aTeIbHBIX, JJOrapu(PMHIECKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, TOTapu(PMHUUECKUX
YPaBHEHUI U HEPABEHCTB

Hcnons3oBanue rpadhukoB GyHKUIUN
JUISL pellieHus] ypaBHEHUN U CUCTEM

https://m.edsoo.ru/8f672bc3

https://m.edsoo.ru/ef6716a2

https://m.edsoo.ru/a8fc9b98

https://m.eds00.ru/339668b9

76

77

Hcnonb3oBanue rpa¢pukoB GyHKUIUN
JUISl pEeILICHUs] YPABHEHUN U CUCTEM

IIpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HayKu U
peanbHOU KU3HU

https://m.edsoo.ru/664ce568

https://m.edsoo.ru/cfc5b415

78

79

KonrponsHas pabora no Teme
"NHTerpan u ero NpuMeHEHHs.
Cucremsl ypaBHeHUI"

HaTypaJ'ILHLIC n OCJIbIC YKUCiia B
3agadax U3 pCaHBHOﬁ JKHN3HH

https://m.edsoo.ru/5154cas5f

https://m.edsoo.ru/8a92a23e

80

Harypanbhble u 11ep1e 9ucia B
3a7a4ax U3 peajsbHOM KU3HU

https://m.edsoo.ru/35a68b2e




HaTypaJ'IBHBIC " 1eJIbIC Yuciia B

81 . https://m.edsoo.ru/c1e81884
3a/la4ax U3 PeaqbHOM KU3HU

82 [Ipu3HaKku JeTMMOCTH LEIBIX YHCEI https://m.edsoo.ru/3¢798761

83 [Ipr3Haku AETMMOCTHU LEIBIX YHUCEI https://m.edsoo.ru/cd49a2cl

84 [Ipu3HaKku JeTMMOCTH LEIbIX YUCEI https://m.edsoo.ru/84e183fa
IToBTOpenue, 0600IIEHNE,

85 p B . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
IToBTOpenue, 0000IMIEHNE

86 p ’ H o https://m.edsoo.ru/fe79e517
CUCTEMaTH3aIlus 3HAHUK. Y paBHCHHS
IToBTOpenue, 0600IIEHNE,

87 P tHett hitps://m.edsoo.ru/5bd1d15b
CUCTEMaTH3aIlus 3HAaHUK. Y paBHCHHS
IToBTOpenue, 0600IIEHNE,

88 p = . https://m.eds00.1u/4482667b
CUCTeMAaTH3aIMsI 3HAHWIA. Y paBHCHHUS
IToBTOpEHue, 0000IIEHHE,

89 P = . https://m.edsoo.ru/e131a69d
CUCTeMaTH3allusl 3HAaHUH. Y paBHEHUS
IToBTOpEeHue, o000IIEHHE,

90 p B N https://m.edso0.ru/9fb72156
CUCTeMaTH3allusl 3HAaHU. Y paBHEHUS
[ToBTOpenue, o6o01IIEHNE,

91 cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/f21ceb47
HepasencrBa
[ToBTOpenue, 060061IeHNE,

92 cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/37dccdle
HepasencrBa
[ToBTOpenue, 06061IeHNE,

93 CHCTEMAaTH3alus 3HaHUH. https://m.edsoo0.ru/2669ab4b

Hepasencrsa




94

95

96

[ToBTOpEeHME, 0000MIIEHNE,
CHCTeMaTHu3allus 3HaHUH.
HepasencrBa

[ToBTOpeHuE, 0600MIIEHNE,
cucrteMatusanus 3HaHuii. CUCcTEMEBI
YpaBHEHUI

[ToBTOpeHue, 06001EeHNE,
cucremMaru3anus 3HaHui. CucTeMsl
ypaBHEHUH

https://m.edsoo.ru/6£56f12d

https://m.edsoo.ru/691524¢9

https://m.edsoo.ru/633b719e

97

98

99

[ToBTOpeHme, 06001ICHNE,
cucremaTusanus 3HaHuil. OyHKIMn

[ToBTOpeHME, 0000MICHNE,
cucremaTusanus 3HaHuil. OyHKIMU

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/14d81245

https://m.edsoo.ru/d432ca7b

https://m.edso00.ru/4928c72b

100

101

102

Wrorosas koHTpoJsibHas paboTa

O06001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro aHanuza 10-11
KJ1aCCOB

O0001enue, cucTeMaTH3alusa 3HaHUH
3a Kypc anreOpbl U Haval
MaTeMaTudeckoro aHanuza 10-11
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/69eabb9of

https://m.edsoo.ru/47a42129

https://m.edsoo.ru/3a476ftd




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BEIUUCICHUS
. OnepupoBaTh MOHATUSIMHU: PALMOHAIBHOE U JIEUCTBUTEIIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
- BeimonHATe  apudMeTHdecKkue omepandd ¢ palHoOHATbHBIMH |
. JIeHCTBUTEIILHBIMU YMCIIAMU
13 BoimonuaTe  npuONKEHHBIE  BBIYUCICHHUSA, HCHOJIB3YS IpaBuia
. OKpYTJICHUS, JAeJIaTh MPUKHUIKY U OIEHKY PE3yJIbTaTa BHIYMCICHHI
OrniepupoBaTh MOHATUAMHU: CTENIEHB C IIEJIBIM IMOKa3aTeJIeM, CTaHapTHAs
14 dbopMma 3anucu 1eHCTBUTENBHOTO YKCiIa, KOPEHb HATYypalIbHON CTETCHU;
. MCIIOJIb30BATh MOIXO A0 (POPMY 3aITUCH JCHCTBUTEIBHBIX YHCEI IS
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABIECHUS JaHHbIX
OrnepupoBaTh MOHATHSMU: CHHYC, KOCUHYC U TaHT€HC MPOU3BOJIHLHOTO
1.5 yIia; MCMOJb30BaTh 3aMUCh MPOU3BOJBHOTO yria uepe3 OOpaTHBIE
TPUTOHOMETPUYECKHE (DYHKITMU
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTh TOHSATHSIMU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTRBO,
2.1 1eJI0e, palHuOHAIbHOE, HpPpALMOHAIBHOE YpPAaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BreinonHsaTe mpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUN U
' pemaTb TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrimonHSITH npeoOpazoBaHus LIENBIX, palMoOHaIBHBIX H
2.3 HMppAlMOHAIIBHBIX BBIPAKEHUM M peIlaTh OCHOBHBIE THIBI IEJbIX,
palMOHANBHBIX U UPPALMOHATBHBIX YPaBHEHUI U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JJIsl PEIICHUS] MAaTEeMAaTHUYECKUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU




MonenupoBaTh pealilbHbIE CUTYallMd Ha SI3BIKE alreOpbl, COCTABISTH

BBIpQXCHHS, YpaBHEHMs, HEpPaBEHCTBa IO YCJIOBHMIO  3a/ayW,

2 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIU C UCIOJIb30BaHUEM arapara
anreopsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: (GYHKIUS, CIOCOOBI 3anaHus (yHKIUH,
3.1 001acTh ONpENieNeHNuss U MHOXKECTBO 3HaueHWH (QyHKUUH, Tpadux
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
19 OnepupoBaTh MOHATUAMU: YETHOCTh UM HEUYETHOCTb (GYHKIUH, HYIH
' (GYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA
33 Hcnonb3oBate rpaduky GyHKIMHA 111 pELIeHUs] ypaBHEHU
34 Ctpoutp u uutaTh Tpaduku ITUHEHHOW (YHKUIWH, KBaJIpaTHUYHOM
' (GYHKIUH, CTENIEHHON (DYHKITUU C IIEITBIM MTOKa3aTeJIeM
Hcnons3oBare Tpadukd (QYHKIWA I WCCIEAOBAHUS TPOIECCOB H
35 3aBHCHMOCTEH MpU pelIeHUU 3a7ad U3 JIPYruxX y4eOHBIX MPEeIMETOB U
' peanbHOM JKW3HHU, BBIpAXaTh (QOPMYyJIaMH 3aBHCHMOCTH MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
il OnepupoBaTh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apupMeTHUecKas U
. reoMeTpHuuecKas porpeccun
OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaOIllas reoMeTpHYecKast
4.2 nporpeccusi, cymMma O€CKOHEYHO YOBIBalOLIed IeoMEeTpHYecKOil
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEN M INPOTPECCUN  JUIS
' pelleHus peajbHBIX 3a7a4 MPUKIAJHOTO XapaKkTepa
5 MHoOKecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATUAMHU: MHOYKECTBO, OTIEpAI[UN HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr sl ONMHCAHHS
5.2 peaNbHBIX MPOLECCOB M SBJICHHM, MPU PEUICHUU 3aqad U3 JPYTUX
y4eOHBIX MPEIMETOB
53 OnepupoBaTb MOHATUSAMU: OINPEACIEHUE, TEOPEMa, CIIEACTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON NMPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTarTa
1 Uucna v BBIYUCIECHUS
OnepupoBaTh NOHATUSAMU: HaTypalbHOE, LIEJIO€ YHUCIIO; UCIIOIb30BaTh
1.1 MPU3HAKU JECIUMOCTH LEJbIX YUCEI, PA3JIOKEHUE YMCIIa HA MPOCThIE
MHOKHTENH JUIsl PELICHUs 3314
1.2 OnepupoBarh NOHATHEM: CTEIIEHD C PAMOHAIBHBIM IIOKA3aTeIeM
13 OnepupoBaTh MOHATUSAMM: JlorapuM 4HCIA, JAECATHUYHBIE U
' HaTypaJbHbIE JIOTapU (MBI
2 YpaBHEHHUs 1 HEpABEHCTBA
[IpumeHnsaTh cBOIiCTBa cCTemeHW JUIsl NpeoOpa3oBaHUS BBIPAKEHMIH,
2.1 OIIEpUPOBATh MOHATHSAMU: MTOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe npeobpa3zoBaHMs BBIPAKEHHM, COAEPIKAIIUX JOrapu(MBbl;
55 ONEpPUPOBATH  MOHATHUSAMHU:  JIOTApU(PMHUECKOE  YpaBHEHHUE U
' HEpPaBEHCTBO; pellIaTh OCHOBHbIE THUIIbI JIOTApU(PMUUIECKUX YpPaBHEHUN U
HEpaBEHCTB
23 Haxoauts perienust npocTednx TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHCTEMa JIMHEHHBIX YypaBHEHMH U €€
24 pELIEeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM ISl PEILICHUS
MIPaKTUYECKUX 3aja4
5 Haxomute pemieHnss MPOCTEWIIMX CHCTEM UM COBOKYITHOCTEH
' palOHAIbHBIX YPABHEHUI U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallMM Ha SI3bIKE aireOpbl, COCTaBISAThH
"6 BBIPAKEHUS, YPaBHEHUS], HEPABEHCTBA M CUCTEMBI 110 YCIIOBHIO 33Ja4H,
' HCCIIeIOBaTh TOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIUHN U TpapUKH
31 OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, MPOMEKYTKU

MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (YHKIMH, HauOoJbIlee 1




3.2

3.3

3.4

HanMCHBIICC 3HAYCHUA (1)YHKI_[I/II/I Ha IPOMCIKYTKE; UCITIOJIb30BATh UX JJId

nccnenoBaHus QyHKITUH, 3aJaHHON rpaduKoM

OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOH, JorapuMuuecKon
U TPUTOHOMETPUYECKUX (YHKIMH; M300paXkaTh MX Ha KOOPAWHATHOU
IUIOCKOCTHU M UCIIOJIb30BATH JUISl PELIECHUs ypaBHEHUI U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKU JIMHEHHBIX
YPaBHEHHI M HCIOJB30BATh WX JJIS PEHICHUS CUCTEMbI JIMHEHHBIX
ypaBHEHUH

Ucnonb3oBare rpaduku (yHKUUN IS HCCIENOBAHUS IPOLIECCOB U

3aBUCUMOCTEH U3 JPyTruX y4eOHBIX TUCIUILTHH

Hauana maTemaTuuyeckoro aHainsa

4.1

4.2

OnepupoBarh TOHATUSMU: HENpPEpbIBHAS (PYHKIHS, MPOU3BOAHAS
(YHKIHMK; HCIONB30BaTh TEOMETPUYECKHH M (U3NYECKUHA CMBICT

MIPOM3BOTHOM JIJIsl PEIICHUS 3a71a4

Haxonuts IMPOU3BOJHBIC  3JICMCHTAPHBIX q)YHKHHﬁ, BBIYUCIIATH

MIPOU3BOIHBIE CYMMBI, TIPOU3BENEHUS, YACTHOTO (DYHKIIUI

4.3

Hcnonp30BaTh MPOM3BOIHYIO UISI  HMCCIENOBaHUS (YHKIMHA Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIICIOBAHNS

K IIOCTPOCHUIO TpaduKOB

4.4

4.5

Hcmons3oBaTh MPOU3BOAHYIO IS HAXOXACHUS HAWMITYUHICTO PCIICHHUA
B IPUKIIAJIHBIX, B TOM YUCJIC COLITUMAJIbHO-3KOHOMHYCCKUX, 3a/ladax

OHepI/IpOBaTB INOHATHUAMUN HepB006pa3Ha;1 U HHTErpall; IMOHUMAThb

reOMEeTpUUYECKUN U PU3NYECKUI CMBICI HHTErpaia

4.6

Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH

uHTerpain no gopmyine Hetotona — Jleitbuuia

4.7

Pemrats MPUKIAAHBIC 3a/1a491, B TOM YK CJIC CONUAJIbHO-OKOHOMHWYCCKOI'O

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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

Koxn
1 Yucina v BBIYUCIICHUS
Panmonanbhele uucia. OOBIKHOBEHHbIE M JECATHYHBIE JpPOOM, IMPOLEHTHI,
OeCKOHEUHBbIE  TMEepPUOAMYECKHEe  apodu. ApudmeTnyeckue oOmepanud C
1.1 palnMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
npobeil ¥ MPOLIEHTOB Ul PEelICHUs MPUKIAJAHBIX 33/1a4 U3 pa3IudHbIX OTpacieil
3HAHUU U peaTbHOM JKU3HU
JlelicTBUTENnbHBIE  YMcha.  PanuMoHanmpHBlE W HMppAlMOHAIbHBIE  YHCIA.
1.2 Apudmernueckue omepanuu C JCHCTBUTENBHBIMH uHciaamu. [IpuGmmxEnHbie
BBIUMCIICHUS, TPABUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIUMCIICHUH
Crenenp c nenslM nokasaresneM. CranaapTtHas Gopma 3ammcu J1eHCTBUTENBHOTO
1.3 yrcia. Vcrnonp30BaHue MOAXOAAIICH (GOPMBI 3aIUCH JEHCTBUTEILHBIX YHCEN JJIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJabHOU cTeneHu. [leiicTBus ¢ apudmeTnueckuMu
' KOPHSIMHU HaTypaJbHOU CTEIIEHU
s CuHyC, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS
55 [Ipeo6pa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETPHUECKUE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
24 Perienue nenbx U 1poOHO-pAIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Pemenue nppanroHalbHbIX YPaBHEHUIN 1 HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI
57 IIpumeHeHNe ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3aJad U

3a/1a4 U3 pazIM4YHbIX 00J1acTe HayKu U peaibHON )KU3HU




3 OyHKIUH U TpapUKH
11 @Oynkius, cnocodsl 3amanus GyHkuun. ['paduk ¢ynknmu. B3ammuoo oOpaTHBIE
' byHKIII
312 Ob6nacTh ompenenaeHuss U MHOXKeCTBO 3HadeHwil (ynkuumu. Hymu ¢yHkimm.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIE PYHKIUU
33 Crenennas (yHKUMS C HaTypaJlbHBIM M IIEJBbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
Y Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPe/IeICHUE TPUTOHOMETPUUECKUX (PYHKIIHIMA
' YKCJIOBOIO apryMeHTa
4 Hauana marematnueckoro anaiansa
il [TocnenoBarenbHOCTH, COCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckass W TeoMeTpHuUecKash mporpeccud. beckoHeyHO yObIBaromas
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO yOBIBAIOIIEH TeOMETpUYECKOM
' nporpeccuu. @opMyiia CIOKHBIX HPOLEHTOB. Vcrnonp3oBaHUE MPOrpeccuu JUist
pelIeHus pealibHbIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHokecTBa U JOTUKa
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOI'O arapara JJisi ONHCaHUs pealbHbIX
MIPOLIECCOB U SBJICHUH, P PEILIEHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbssle u nensle yncina. [I[pu3Haky 1e1MMOCTH LEIbIX YHCET
1.2 Crenens ¢ pallioOHATBHBIM MOKa3aTeraeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpaJIbHBIE JOrapu(MbI
2 VYpaBHEHHsI U HEpAaBEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKalUX JOrapupMbl
55 [IpeoOpa3oBanue BbIpax)eHH, COEPIKALIUX CTENEHH C PallMOHATbHBIM
. II0Ka3aTeseM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 Cucrempl JIMHEHHBIX ypaBHEHUU. PemeHue NpuKIAagHBIX 3a4ad C MOMOILBIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX
' 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peaibHOU KU3HU
3 OyHKIMU U TpaduKku
Oynkuus. Ilepuonmueckne QyHkuuu. IIpomMexyTkn MOHOTOHHOCTH (DYHKLUH.
3.1 Makcumymbl 1 MUHUMYMBI (GyHKIuH. Hambomnbliiee W HauMeHbIEe 3HAYCHUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
33 IToka3zarenbHas u sorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB QyHKIUH IS peIeHUs YPaBHEHUH 1 JIMHEHHBIX CUCTEM
Hcnons3oBanne TpadukoB (QYHKIMA JUISS  UCCIICJOBAHHS IPOILECCOB U
3.5 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT IPHU PEIICHUH 3aJad U3 JAPYIMX y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HemnpepsiBabie pyHKIIMNU. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil 1 GU3NYECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHble 3mMeMEeHTapHBIX (QYHKIMHA. DOpMyJIbl HAXOXAECHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUN
[IpumeneHne Npou3BOAHOM K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMeHbIIero 3HaYeHUs (PyHKIUN Ha
OTpe3Ke
[IpumeneHne mNpOU3BOJHOM Il HAXOXKJIEHUS HAWIy4YIlero peleHus B
4.5 NPUKJIAJHBIX 3ajadax, MJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit wim rpagukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii 1 Gpuznyeckuii cMbIcil. Borarcienue nuterpana no

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHero
0o011ero oopa3oBaHus

Brnanenue meromaMu JOKa3aTenbCTB, alrOPUTMAMHU PEICHHs 3ajad;
yMmeHue (GpopMylupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcuoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCWIbHBIE (bOopMyIHPOBKH; IIPUMEHATH UX; YMEHHE
dbopMynarpoBaTh 00paTHOE W TPOTHUBOINOJIOXKHOE YTBEPKICHHUE,
IIPUBOJUTH NIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOUTH JIOKA3aTeIIbHBIC PACCYIKICHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
pacCcyXJCHHI; yMEHUE OIEPUPOBATh TOHSATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJd MHOKCCTBaAMH; YMCHHC HCIIOJIB30BATh
TEOPETUKO-MHOXKECTBCHHBIM ~ anmapar I ONHCAHUS  PealbHbIX
IIpoOLECCOB 1 SIBJICHUU U IIpu pCICHUHN 3aJiad, B TOM YUCIIC U3 APYTIHUX
y4eOHBIX MTPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSMU: Tpad), CBA3HBIN
rpad, nepeBo, LHKJI, Tpad HaA IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HaTypalbHOE YUCIIO, LEN0E YHUCIIO,
CTEIEHb C LEJIBIM ITI0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C  JIEHCTBUTEIIBHBIM
noKasaTejaeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK [0 MOAYIIXO, PAlMOHAIBHOE YHCIIO,
APPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIIee
of1iee kpaTHOe, AIropuT™ EBKIIMAA Mpu peleHny 3a1a4; 3HAKOMCTBO
C pa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTEeNEeHsIMU U Jiorapudmamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBLHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupMeTHyecKas ~ Iporpeccusi,  IreoMeTpuyeckas  Iporpeccus,
OeckoHE4YHO yOBIBAIOIIAs IE€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBAaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PEKYppeHTHBIX  (OpMyJ;  YMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMEeHT KOMILIEKCHOTO 4Kcia, popMa 3aliCh KOMIUIEKCHBIX YHCeN
(reomeTpuyeckas, TpPUIOHOMETpUYECKas MU anredpamyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAMTH  TNPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpeaenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE ITpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHHUH U HEPABEHCTB, PaBHOCWIBHOCTH
YPABHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA M CUCTEMbI C IOMOIIBIO PA3IUYHBIX NMPUEMOB; PELIATh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IAapaMeTpoOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS MaTEMaTHYECKHUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTHh (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIUY, SKCTpeMyM (QYHKIIUH, HauOoJIbIllee U HAUMEHbIIIEE 3HaUCHUS
(GYHKIMH Ha TPOMEXYTKE, HEeNpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpadpuka ¢QyHKUIUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUHUH,
reoMeTpUUecKuil 1 pU3MUECKHil CMBIC TPOU3BOAHOM, TepBOOOpa3Has,
OnpeAeNEHHbI HMHTETpall; YMEHUE HaxOJuThb acUMMOTOTHI TIpaduka
(YHKIMU; YyMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K rpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BO/IHBIE 3JIEMEHTAPHBIX
(GyHKIUH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ui HCCIEAOBAaHUS
(GyHKIMHA, HAXOUTh HAaMOOJbIIKE U HAUMEHbIINE 3HAYeHU (YHKLUH;
CTpOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM ammapara

MAaTEMAaTUUCCKOT O aHAJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJy4dlllero PEIIeHHUs B MPUKIATHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHX M (PU3NUYECKUX 3a7a9ax; HAaXOUTh TUIOIIAN U 00 BEMBI
(Guryp ¢ TOMOIIBIO HHTETPaja; MPUBOJAUTH IPUMEPHI MATEMATUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKOMM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
GbyHKkOMsA, — pandoHadbHas — (QyHKIOUSA, — cTeneHHas  (QyHKIWHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMH, TOKa3aTeiapHass W Jiorapupmuueckas (QYHKLUUHU; YMEHHE
CTpOUTH TpadUKU U3yYEHHBIX (DYHKIHA, BBIMOIHATH peoOpa3oBaHUs
rpaduKoB (GYHKIUH, UCIIOJIb30BaTh TPaPUKH ISl U3YyUEHUs [TPOLIECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (popMyliaMH 3aBHCHUMOCTHU
MEX]y BETMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GpyHKIHMHA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiate TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM 4YMCJE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3aJ1a41 U3 00JIACTH yIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/1a4d, UCCIEI0BATh IOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJNbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyalluy HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUSA,
YpaBHEHHsI, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIOIb30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee U HaMMEHblIee 3HAaYeHUs, pa3Max, AUCIepCcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh MH(OPMALINIO, TPEICTABICHHYIO0 B Ta0iMlax, Ha
nuarpammax, rpadukax, OTpaxkarolryto CBOMCTBA peasIbHBIX MPOLIECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIUI U
auarpamM; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpaUyecCKuX METOJOB U D3JIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCCiaca0oBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JlMarpaMM pacCerBaHMS U JJUHEUHOW perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYaWHBIM OMNBIT M Clly4allHOE
COOBITHE, BEPOSITHOCTH CIIYYaHHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, GOpMYITy TMOJHOM
BepoATHOCTH, ¢opmyiny bepuymiu, xomOuHaTopHble (GaKThl U
(GOopMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMU: CIydyailHas BeJIMYMHA, pacIpeleieHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OXKUJAHUE, JUCTIEPCUS] U CTAHIAPTHOE
OTKJIOHEHHE CIIy4ailHON BENWYMHBI, (YHKUUU pacnpeiesieHus u
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpesneneHuid; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i pelieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIEIOBAHUIN; YMEHHE
MPUBOJIUTh TPHUMEPHI TMPOSIBICHHUS 3aKOHA OOJNBIIUX YHCET B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHUCJIO COYETAHUM, YUCIIO
nepectaHoBok; OuHOM HploTOHA; yMeHHEe TPUMEHSITh KOMOMHATOPHbBIE
(hakTBl ¥ pacCyKIEHUS JUIsl PEIICHHs 3a7a49; OIECHUBATh BEPOSTHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHne onepupoBaTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJa, IUIOCKUM yroi,
JIBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIMBAOLIUECS IPSMBIE,
[apaJuIEIbHOCTD U TEPIEHAUKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi
MEXIYy NPSMBIMHU, YTOJI MEXAY NPSMOM U IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXJY IUIOCKOCTSMH; YMEHHE MCIOJIb30BaTh
IpU pELIeHUH 3a7iady H3y4yeHHble (DaKThl U TEOPEMBbl IIAHUMETPHUHU;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C IOMOLIBI0 I€OMETPUYECKUX MOHATHM U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpBI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBIN MHOTOI'paHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajiienenunes, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTH MHUpPAMUAbI, TPU3MBL, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUSI KOHYCA U LIMIMHJIPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE I1apa, IIJIOCKOCTH,
Kacaromasicss cheppl, UUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHKH, (PUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; yMEHHE MPHUMEHSTh CBONCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH ONpEAeNCHUsT U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX T€OMETPUUYECKUX
¢buryp, OOOCHOBBIBaTH WU OINPOBEpPrarb HX; yMEHHUE MPOBOIUTH
KiIaccupukanuo (GUTYp 1O PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HCO6XOI[I/IMBIC JAOITIOJIHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
NapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOAOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (PUTYPHI, B TOM YUCJIEC B MIPHUPOJIC,
HCKYCCTBE, apXUTEKTYpPE; HCIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHHUS
MPU PEUICHUM 3aJ]a9; HAXOJIUTh N€OMETPHYCCKHE BEIUYHMHBI (IJIMHA,
yroJ, IMIOoWaAb, O0bEM) MPHU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIE (DOPMYIIBI U METOMABI, B TOM YHCIIEC: IDIOMIAh
MOBEPXHOCTH THUPAMHU/IBI, IPU3MBI, KOHYCa, IMIMHApPA, TUIOIMaAb chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapalyiesienuIiesia, MUPaMHuIbl, TPU3MBI,
WIMHIpPA, KOHyCa, INapa; YMEHHE HaXOAWUTh OTHOIIEHHE OOBEMOB

oJ1I00HBIX GUryp

12

YMeHne onepupoBaTh  IOHATUSAMM:  NIPSIMOYIOJIbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, NMPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JIOKEHUE BEKTOPA I10
6a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpaMH; yMEHHE  HCIOJIb30BaTh  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'eOMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA JJIs pelIeHHs 3ajayi;
IIOHMMAaHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTHMKH B HCKYCCTBE, YMEHHE IIPHUBOJUTH
IIpUMEPbl  MAaTEMaTHYECKUX OTKPBITMM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Kon
1 Hucna u BBIYUCICHUS
1.1 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTeneH . JlelcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMH HaTypaJbHOU CTEIIEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKa3aTeIeM.
' CBoiicTBa cTeneHU
s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm umcna. JlecaTU4HbIE U HATYpaJIbHbIE JOrapH(pMbI
JlelicTBUTENbHBIE YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTICHUS, IPUKHUIKA U OLIEHKa
pe3yJbTaTa BEIYMCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomriekcHele yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble 1 1poOGHO-pallOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHHs
24 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMU
2.11 Martpuiia cUCTeMBbI JINHEWHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI




3 OyHKIUH U TpapuKH
11 @ynHkus, crnocods! 3axanus ¢yHkimu. ['padux ¢yHkuuu. Bzaumuo oOparHbie
' ¢yskuun. YétHele n Heu€éTHble QyHKIMHU. [lepuoanueckue pyHkuun
OOnacte ompenesneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hynum @yHKuum.
32 [IpomMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' Maxkcumymbl 1 MUHMUMYMbl GyHKuMU. HaunGonpliee ¥ HauMeHbllee 3HAYCHHE
(GYHKIHMU Ha TPOMEKYTKE
33 Crenennasi (¢yHKUMs C HaTypaJbHBIM M LEJIBIM TMoKazateneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpadUK KOPHS 1-0 CTEIICHU
34 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA B rpaduKH
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, KX CBOHCTBA U TpaduKH
16 Toukn paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTremaTnueckoro aHaiumsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIMNA
[Ipumenenne Npou3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoOX€eCTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MNIOCKOCTH
7.2 [IpsiMBbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEPXHOCTH BpalleHUs




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o AnreOpa v Hayaa MaTeMaTH4eCKoro ananusa, 10 kmacc/
Huxonsckuit C.M., IToranos M.K., Pemernukos H.H.,
AxrmmmonepHoe o0mecTBo «M3aarenbetBo «lIpocBemenne» 2021
o AnreOpa v Hayaa MaTeMaTHYECKOro aHanu3a, 11 kmacc/
Huxonsckuit C.M., IToranos M.K., Pemernukos H.H.,
Axkunonepnoe o6mectBo «M3narensctBo «lIpocsemenue» 2021

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

e Ilporpammel cpeanero obiiero oopazoBanus Mocksa «IIpocselienne»

2025r.

e Anrebpa v Hauajla MaTEMaTHYECKOTO aHAIN3a. TeMaTHYeCcKue
tecthl, 10 xnacc/ llenenena FO.B., MI3gaTeabcTBO
«IIpocsemenue» 2021

e Aunre0pa 1 Havana MaTeMaTHYECKOro aHaiu3a. [[uaaKkTuaeckue
Matepuaisbl, 10 knace/ Iloramo M.K., IlleBkun A.B.,
NznarenscTBO «IIpocBenienue» 2022

e Anre0Opa u Hauajla MAaTEMaTUYECKOTO aHaIu3a. TeMaTu4ecKkue
tecthl, 11 ximacc/ lllenenesa KO.B., 3naTenbcTBO
«IIpocBemenue» 2021

e Anrebpa u Hauajla MaTeMaTHYECKOTO aHaIu3a. J(umakTudeckue
martepuaisbl, 10 kimacc/ [loranos M.K., IlleBkun A.B.,
NznarensctBO «IIpocBenienney 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
Caiit MunucrtepcTBa o6pazoBanuus 1 Hayku PD http://www.mon.gov.ru

Caiit PocoOpa3zoBanus http://www.ed.gov.ru
®enepanbHblil noptan «Poccuiickoe o0pazoBaHue» http:/www.edu.ru

Poccutiickuii 06pa3zoBaTenbHBIN MOPTAI http://www.school.edu.ru
[ITxonbHBIA OPTAT http://www.portalschool.ru

®enepanbublil moptan «MubopmanmonHo- KoMMmyHUKaIIMOHHbBIE
TEXHOJIOTUU B 00pa30BaHUM http://www.ict.edu.ru

AN

7. Poccuiickuii mopTang OTKPBITOT0 00pa3oBaHUuS hitp:/www.opennet.edu.ru

8. OOpa3oBarenbHasi OHJIAWH-TUIATGOPMA TS IIKOJTBHUKOB, UX POJAUTENEH U
yuutesneil. uchi.ru
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