BIOAXETHOE OBLLIEEOEPA3OBATE/IbHOE YHYPEXKAEHUE TOPOJA OMCKA

«'mmHasma N2 123 um. 0.U.OxpMmeHKOo»

COr/IACOBAHO COrnMACOBAHO

Pykosoautens MO Mpegcepatens MC

%/ / W 24 3amMecTUTenb AMpeKkTopa

odnuce, &.1.0. BOY « MmHasusa Ne 123 um. O.1.

MpoTtokon Ne 7 XPUMEHKO »
Msarynesa T.A._/
Modnuce, .1.0.

o« Z»_ &2 2025w «28»__ o4 2025 r. « 01» 09 2025t

W
°'p ",ssmn%: e W
0 0
%, 0255

Pabouass nporpamma

Ha 2025/2026 yueOHbIH 10X
no npeamety AJired0pa ¥ Ha4aJji0 AaHAJIM3a

Knacc 10-2,3

yuuresab CaBuyenko O.C.

Omck, 2025



HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayaida MareMaTHYEeCKOTO aHaln3a» SIBISIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPaMME CTapuiedl MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBACT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3yYeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHHUE YyYallluXCsl Ha YpPOBHE, HEOOXOAMMOM [l OCBOCHMS
KypcoB UH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4Yalluecs OBJAJIeBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KOTopas (opMyIUpyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU (opMme.

Kypc anrebpsr 1 Hagam MaTeMaTHYeCKOro aHAJIN3a 3aKJIaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3MUKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IH(POBBIX W KOMITHIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydalluecs
MOJIy4atOT HOBBIM ONBIT pEHIeHUs MPUKIAAHBIX 33Jlad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeNIEH pealbHbIX CUTyalluii M HHTEpIpEeTaIluu
MOJIyYCHHBIX ~ pENICHUH, 3HAKOMSTCS C  TIpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH B TMpHUpPOJAE, HAyKe M B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnamaer 3HAUYMTENBHBIM BOCHUTATEIBHBIM MOTEHIIUAIOM, KOTOPHIM
peanu3yeTcsl Kak 4yepe3 y4eOHbIH Marepuai, CIocOOCTBYIOUUN (HOpMUPOBAHHIO
HAy9YHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITeIIbHOCTH,
TpeOyromiei CaMOCTOSITEIbHOCTH, aAKKypaTHOCTH, MIPOIOJDKUATEITLHOM
KOHIICHTPAIIMX BHUMAaHHS ¥ OTBETCTBEHHOCTH 3a IMOTYYEHHBIN pe3ysIbTarT.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIM3a JISKUT JeATETHbHOCTHBIN IPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayaia MaTeMaTHYeCKOTO aHAIM3a» BKITIOYAeT
CIIEYIOIINE COJIEPKATEIbHO-METOUYECKIE JUHUHM: «Yucaa W BBIUMCICHHS,
«Dynkuun w  rpadukuy, «YpaBHeHHUS W HepaBeHCTBa», «Hauama
MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIepPKATEIIbHO-METOIMUECKUE JIMHUUA HW3Y4YaloTCd Ha TMPOTSDKCHWH JIBYX JIET
oOy4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO JOIOIHSISA JIPYT APyra M MOCTEIECHHO
HACBHIIIAsICh HOBBIMH TeMaMH M  pazaenamu. JlaHHBIT Kypc  sIBisieTcs
WHTETPATUBHBIM, TIOCKOJBKY OOBEAUHSET B ce0e COJepiKaHhe HECKOJIbKHUX



MaTeMaTHYeCKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKHI aHau3,
Teopusi MHOkecTB U Jp. [lo Mepe Toro kak yuwamiuecs OBIaAeBalOT BcE Oosee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popMupyeTcs u
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHUYECKYK) MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHh 3HAHUSA, IOJy4YEHHblE B Kypce «Anredpa M Hayana
MaTeMaTUYECKOTO0 aHaln3ay, JUIsl PEIIeHUs] CaMOCTOATENbHO COPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH NOJTYYEHHBIN PE3YIIbTAT.

CopeprkarenpHO-MeTOAUMYECKasl JMHUAA «Uucina ¥ BBIYMCIICHHSD 3aBEpLIAcT
(opMUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHSAETCS
(OpPMHPOBAaHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amuch JIEWCTBUTENIBHOIO YHCJIA, YMEHUE
pallMOHAIBHO BBINOJHATh JEHCTBHA C HUMH, JenaTb IPUKUIKY, OLICHUBATh
pesynbrar. OOyuyarouiyecs: NOJy4YalroT HAaBBIKM MPUONMKEHHBIX BBIYUCICHUM,
BBINIOJIHEHUS JIEWCTBHIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAXKECHHM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAU3YETCA HA TNPOTSHKEHHH BCETO
oOyueHusi B CTaplield IIKOJE, IOCKOJIbKY B Ka)XJOM pazJiele MpOorpaMMbl
IPEIyCMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
Pa3IMYHBIMA METOAAMHU PELIECHUs UEbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUYECKUX UM  TPUTOHOMETPUYECKUX  yPaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHNUN
(GYHKIMI ¢ MOMOUIbIO MPOU3BOJHON, PEIIeHUH MPUKIAAHBIX 3a/Jad W 3a/1ad Ha
HaxXOoXJE€HWE HaumOOJbIIMX W HAUMEHBIIMX 3HaYeHUM QyHkuu. JlanHas
collepKaTellbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpPOBaHUE YMEHUI
BBINIOJIHATh Pacy€Thl Mo ¢opmysaMm, NpeoOpa3oBaHUsl UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHMM, a TaKKe BBIPAXKECHUH,
COJEpKalIUX CTENEeHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOIWT  JaJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIIJIEHUST y4aluxcs, (OPMHUPYIOTCA HaBbIKA JIE€TyKTUBHBIX
paccyXlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHUCHMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. Auredpa
npegiaraeT 3()QPEeKTUBHbIE HWHCTPYMEHTBl MJIsi PELICHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YCHHUS Marepuaa. N3yuenne CTEIIEHHOMU,
N0Ka3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKLNH, NX CBOICTB



U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JJIs peIIeHus 3a7ad U3 JPYrHX y4eOHBIX
MPEAMETOB U PEATHLHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. lIpu »ToM OomblIOe BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TOJy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiep KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUN
W HaBBIKOB, IMO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKJIY BEJIMYMHAMHU B
paznuuHON (opMme: aHATUTHYECKOM, rpaduyeckoi U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000I1IEHNUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMaTreMaTM4ecKkoro aHajan3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYr Kak MaTeMaTHYECKHUX, TaK M MPUKIAJAHBIX 3ajad,
JIOCTYITHBIX O0YYalolUMCsl, Y KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh U
CTpOUTh Tpaduku (PYHKIUH, ONpeAessITh HX HAuOOJNbIINE U HAUMEHBIIHNE
3HAQYECHUS, BBIYUCIATH UIOMAAu (Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH W
YCKOpEHHsI IpoueccoB. /JlaHHas coaep:KaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIed pPealbHBIX CHUTYyallui,
HaXO0XXJICHUS HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO aHAJIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIJJAIOIINXCS pEe3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepkaTenpbHO-METOANYECKAs! JIMHUS «MHOKECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOpUM  MHOXKECTB. [ €0pEeTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJBHOM MATEMATUKU W IMpEjarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIIONUN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEMATHUYECKUE MUCIUIUIMHBI B €IMHOE
nenoe. [loaToMy BakKHO AaTh BO3MOXKHOCTH IIKOJBbHUKY TOHUMATh TEOPETUKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEeMAaTHUKU M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa m Havala MaTeMaTHUYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK)k€ OCHOBBI ~MaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPbIE€ IPU3BAHBI
chopMUpOBaTh HABBIKK TTOCTPOCHUS MOJIEJIEH peaTbHbIX CUTYyaIlui, UCCIICIOBAHUS
TUX MOJENIe C MOMOIIBIO ammapara anreOpsl 1 MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALUN TTOTYUYECHHBIX pe3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIH
13 pa3eyoB MPOTPaMMBbl, MIOCKOJIBKY BECh MaTeprall Kypca IMIHPOKO UCIOJIb3YETCs
JUIS pelIeHusl PUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTUUYECKUX 33a/1a4



ydaliecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAJIOTHIO, 0000MATh W KOHKPETHU3HPOBAThH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe U3YUEHHUsl BCeX TeM Kypca «AnredOpa v Havaia

MaTEMaTUYECKOIO aHAIU3ay.
COIAEPKAHUE YYEBHOI'O KYPCA

10 KITACC

Yuciia ¥ BIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JACCSITUYHBIE JPOOU, MPOLEHTHI,
OECKOHEYHbIE  IMEepUOJUYEcKHe  ApoOu.  ApUPMETHUECKHE  Olepaluu  C
palMOHAIBHBIMU YMCIaMU, TPeoOpa30BaHus YHCIOBBIX BeIpaxeHui. [IpuMenenue
Ipo0ell U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3amucu
nefcTBUTeNnbHOrO  uMcna. Mcnonmp3oBaHue —moaxonAmedl  (opMbl  3amucu
JEHCTBUTEIBHBIX YHUCE Ul PELICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypasJbHOM  cremeHu.  JleictBus ¢
apu(pMETUYECKUMH KOPHSMU HAaTypaJIbHON CTENEHHU.

CuHyC, KOCHHYC WM TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
aAPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Meron nHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3ZHH.

DyHKIUHN U TPaPUKH

OyHkius, crnocoOsl 3amgaHus GyHknuu. [padux  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.



ObnacTh ompeneneHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskuuu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUY.

CrenenHast pyHKIMS C HATypalbHBIM U IIENbIM MOKa3ateneM. EE€ cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOpHs 7-OU CTEIICHHU.

TpuronomeTpuyeckass OKPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauaja maTeMaTH4yecKoro aHajimu3a

[TocnenoBarenbHOCTH, CHOCOObI 3aJJaHus HOCJIE0BATEIBHOCTEH.
MOHOTOHHBIE NTOCIIEJOBATEIBHOCTH.

ApudmeTnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObiBaroIas
reoMmeTpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. GopMynia CIOKHBIX MPOLEHTOB. VCronb30BaHWE MPOTPECCUU TS
pELICHUs peasibHBIX 3aj]ad MPUKIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. J(umarpammsl Jilsiepa—DBeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO amnmapara JJis OMHCAHUS PeallbHBIX
MIPOIIECCOB U SIBJICHUM, TP PEIICHUH 33]a4 U3 IPYTHX y4EOHBIX MMPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, T0KA3aTEIbCTBO.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTyeckoe BOCIMTAHHKE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHHS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESATENBHOCTBIO.



TpynoBoe BociUTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMO00pa30BaHUI0 HAa MPOTSHDKEHUH BCEW JKM3HU; TOTOBHOCTHIO K aKTHMBHOMY
Y4aCcTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTEMAaTUYECKON HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLIMAJIbHO-IPKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON M COIMAIBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
o0nacTh OKpy’Kawolled cpeabl, IUIaHUPOBAaHHUS IOCTYNKOB M OLIGHKM UX
BO3MO>KHBIX MTOCIIEJICTBHUH JIJIsI OKPY>KAIOIIEH CPEeIbl.

[lerHOCTH HAYYHOTO TTO3HAHMUS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HayKH Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTUS W 3HAYMMOCTH [IJIsl Pa3BUTHS LMBUIU3ALMU; OBIAJICHHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTUYeCKOW KyJIbTypOW KaK CpeICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIIEAOBATEIbCKYIO NEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTpPaMMbl YUSOHOTO TMpeaMeTa
«MaremMaTHKa XapaKTEPHU3YIOTCS OBJIAJCHUCM YHUBEPCATbHBIMA
HO3HABAMEIbHBIMU  OCUCMBUSIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpyJcarwe2o  Mupa,  NpPUMEHeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBbie JIorn4eckue NeUCTBHUS:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENeCHUS  TOHATHH; YCTAHABIIMBATh CYIIECTBCHHBIA  NpPH3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIWMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHukamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelueHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

aHanu3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
€HCTBUTEIBHBIX YKCeN. PalnoHambHbIE 14 1 4 bubmorexa [OK
A A https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 0 bubnnorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/1568aba3
ApudpmeTnueckuii KOpeHb N—Oi CTETEHHU. 13 1 3 bubmmoreka HOK
HppauvoHanbHble YpaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbI
T I/III)“OI}-,IOMG nn. Tpuronomerpuyeckue 22 1 6 bubmorexa HOK
p Thun-1p p https://m.edsoo.ru/1568aba3
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MTPOTPECCHU 5 2 bubmmorexa [OK
A poTP https://m.edsoo.ru/1568aba3
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 3 | 0 bubnunorexa LIOK
3HAaHUH https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 93 4 15



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl

MHOX€eCTBO, OIlepaluy HaJ MHOKECTBAMM.

1 . patl a 1 https://m.edsoo.ru/9d19abb4
Huarpammsl Ditiepa—Benna
PanmonanbHble yncna. OOBIKHOBEHHBIE U

2 JECATUYHBIC TPOOH, TPOIICHTHI, 1 https://m.edsoo.ru/1blfledd
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
ApudmeTrnueckue onepanuu c

3 paLMOHATIBHBIMH YU CIIaMH, TPeoOpa30BaHuUs 1 https://m.edsoo.ru/a362a485
YHCJIOBBIX BBIPAXKECHUM
[Ipumenenue qpobeit U MPOLEHTOB JIst

4 peneHus MPUKIAIHbIX 33/1a4 U3 Pa3INYHbIX 1 https://m.edsoo.ru/21b93 1 ff
OTpaciel 3HaHUW U peanbHOU KU3HU
[Ipumenenue qpoOei U IPOIEHTOB TSI

5 peLIEeHNS IPUKIIAJIHBIX 3a/1a4 U3 Pa3JINYHbIX 1 https://m.edsoo.ru/7ada545d
OTpaciell 3HaHUM U peabHOM KU3HU

eICTBUTEINIbHBIE Uncia. PalimoHanpHele U

6 A B 1 https://m.edsoo.ru/51ed382a
VppalOHaJIbHBIE YHCIIa
ApudmeTnueckne onepanuu c

7 pv ¢ pall 1 1 https://m.edsoo.ru/ec94eb49
JENCTBUTENIBHBIMH YU CIIaAMU
[TpuGnnxkEHHBIE BEIYUCIEHMS, TPaBUIIA

8 P P 1 https://m.edsoo.ru/5b32b5f6
OKPYIJICHUS, IPUKHUJIKA U OLICHKA



https://m.edsoo.ru/9d19abb4
https://m.edsoo.ru/1b1f1edd
https://m.edsoo.ru/a362a485
https://m.edsoo.ru/21b931ff
https://m.edsoo.ru/7ada545d
https://m.edsoo.ru/51ed382a
https://m.edsoo.ru/ec94eb49
https://m.edsoo.ru/5b32b5f6

pe3yJibTaTa BRIYUCICHUN

ToxnecTBa U TOXKJIECTBEHHBIE

9 https://m.edsoo.ru/e7ebd298
npeoOpazoBaHus

10 VYpaBHeHUE, KOPEHb YpPAaBHEHUS https://m.edsoo.ru/cb687d5d

11 HepaseHcTBo, pelieHne HepaBeHCTBA https://m.edsoo.ru/4552de21

12 Meto UHTEPBAIOB https://m.edsoo.ru/49d95fal

13 Pemenune LUIeJH,Ix U IpOOHO-pAIIMOHATEHBIX hitps://m.cdsoo.ru/a25¢9fbd
YpaBHEHUH U HEPABEHCTB
KonTtponpHast padora o Teme "MHoXkecTBa

14 paLMOHANBHBIX U IECTBUTEIIbHBIX YUCET. https://m.edsoo.ru/53d62fcc
PannonanbHble ypaBHEHUs U HEPABEHCTB"

15 OyHKIS, COCOObI 3a/1aHHs (YHKIH. https://m.eds00.ru/7299788¢
B3aumuo o6patHble GyHKIMU
I'paduk Pynkuu. O6macte onpeneneHus u

16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hymm https://m.edsoo.ru/bebl154¢
¢yskuuu. [IpoMexxyTKH 3HAKOITOCTOSIHCTBA

17 UeETHbie 1 HEUETHBIC PYHKITUU https://m.edsoo.ru/dd4c69a6
CreneHs ¢ 1eIbIM [T0Ka3aTEeIeM.

18 CranpaptHas ¢popma 3arucH https://m.edsoo.ru/7edb6c39
JENCTBUTENIBHOTO YnCia
Hcnonp3oBanue noaxoasieit popmbl

19 3UIMCH ACHCTBHTCIBHAIX TCEIT AL https://m.edsoo.ru/e5e2b28d
pelIeHns] NPAKTUYECKUX 3a1a4 U
IIPEJICTaBICHNS JaHHBIX

20 Crenennas GyHKus ¢ IjaTypvaﬂbHLIM u https://m.edsoo.ru/f9586ald
1enbIM nokaszareneM. E€ cBoiicTBa u rpaguk

21 Apudmerndeckuii KOpeHb HATypaTbHON https://m.edsoo.ru/f9f44459



https://m.edsoo.ru/e7ebd298
https://m.edsoo.ru/cb687d5d
https://m.edsoo.ru/4552de21
https://m.edsoo.ru/49d95fa1
https://m.edsoo.ru/a25c9fbd
https://m.edsoo.ru/53d62fcc
https://m.edsoo.ru/7299788e
https://m.edsoo.ru/bcb1154c
https://m.edsoo.ru/dd4c69a6
https://m.edsoo.ru/7edb6c39
https://m.edsoo.ru/e5e2b28d
https://m.edsoo.ru/f9586a1d
https://m.edsoo.ru/f9f44459

CTCIICHHU

Apudmernueckuii KOpeHb HaTypaTbHON

22 https://m.eds00.ru/2d868858
CTEEHU
CaoiicTBa apudMETHUYECKOTO KOPHSI
23 ?, ¢ p https://m.edsoo.ru/cc7b779a
HaTypaJIbHOW CTENEHU
CBolicTBa apru(PMETHUECKOIO KOPHSI
24 P, b p https://m.edsoo.ru/d5ab8¢c14
HATYpaJIbHOM CTETEeHU
CBolicTBa a €TUYECKOTO KO
25 BOHCTB ?,Hq)M THHECKOTO Kopit https://m.edsoo.ru/1€3247bb
HaTypaJIbHOW CTENEHU
eiicTBus ¢ apuMEeTUIECKUMU KOPHIMH N—
26 I[u pug p https://m.edsoo.ru/ba2d9166
O# CTENEeH!
elicTBUA ¢ apru(PpMeTHUECKUMI KOPHAMH N—
27 I[u pud p https://m.edsoo.ru/d895dd1
OH CTENEHHU
elicTBUA ¢ apu(PpMeTHUECKUMI KOPHAMH N—
28 I[v pug p https://m.eds00.1u/8599661¢c
OM CTENEHHN
elicTBUA ¢ apu(PpMETHUECKUMHU KOPHAMH N—
29 I[V pud p https://m.edsoo.ru/dfa41dae
OH CTENEeHU
elicTBUA ¢ apru(PpMeTHUECKUMI KOPHIMH N—
30 I[u pug p https://m.edsoo.ru/4147bd91
OM CTENEHN
Pemenne nppanmoHaibHBIX YPaBHEHUH 1
31 ppant yp https://m.edsoo.ru/8a42a9b6
HEPaBEHCTB
Pemenne nppanmoHajibHBIX YPaBHEHUN 1
32 ppatt yp https://m.edsoo.ru/189eb673
HEPaBEHCTB
Pemennie upparimoHaibHbIX YPABHEHUH U
33 ppatt yp https://m.edsoo.ru/e8c6aab4
HEPaBEHCTB
Pemenne npparimoHajibHBIX YPAaBHEHUN U
34 ppatt yp https://m.edsoo.ru/a2ae7adc

HEPaBEHCTB



https://m.edsoo.ru/2d868858
https://m.edsoo.ru/cc7b779a
https://m.edsoo.ru/d5ab8c14
https://m.edsoo.ru/1e3247bb
https://m.edsoo.ru/ba2d9166
https://m.edsoo.ru/d8f95dd1
https://m.edsoo.ru/8599661c
https://m.edsoo.ru/dfa41dae
https://m.edsoo.ru/4147bd91
https://m.edsoo.ru/8a42a9b6
https://m.edsoo.ru/189eb673
https://m.edsoo.ru/e8c6aab4
https://m.edsoo.ru/a2ae7a4c

Pemienue nppanmoHaabHbIX YpaBHEHUN U

35 1 https://m.edsoo.ru/7a36¢164
HEPABEHCTB

36 CaoticTBa U rpadK KOPHSI N-OW CTETICHH 1 https://m.edsoo.ru/7d29f7cd

37 CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU 1 https://m.edsoo.ru/75f28492
KonTtponpsHast pabora o Teme

18 "ApupMETHICCKHIT KOPESHh N—OW CTCTICHH. | hitps://m.cdsoo.ru/flafccea
HppanmonansHblie ypaBHEHUS U
HepaBeHCTBA"

39 (CHHYC, KOCHHYC H TAHICHC HHCIIOBOTO 1 https://m.edsoo.ru/e14a58cl
aprymeHra

40 CHIHYC, KOCHIHYC H TAHTEHC HHCI0BOrO 1 https://m.edsoo.ru/b629bad6
aprymMeHra

41 APpKCHIHYC, @PKKOCHHYC M APKTAHICHC 1 https://m.edsoo.ru/a64de7b4
YHUCJIOBOT'O ApryMEHTa

42 APKCHHYC, GpKKOCHHYC 1 @pKTAHICHC 1 https://m.edsoo.ru/34d83d33
YHUCJIOBOTO apryMEHTa
Tpuronomerpuueckasi OKpyKHOCTb,

43 ONPEIEIIEHUE TPUTOHOMETPUUECKUX 1 https://m.edsoo.ru/4a35748¢
GYHKIMI YHMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

44 ONPEAEIEHUE TPUTOHOMETPUUECKUX 1 https://m.edsoo.ru/6¢tb3eab
(GYHKIUI YUCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 https://m.edsoo.ru/44a5a3ba

46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 https://m.edsoo.ru/bc495536

47 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1 https://m.edsoo.ru/89e4be7c

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://m.eds00.ru/932269b3

49 [IpeobOpazoBanme TPUTOHOMETPUUECKUX 1 https://m.edsoo.ru/6e72b88b



https://m.edsoo.ru/7a36c164
https://m.edsoo.ru/7d29f7cd
https://m.edsoo.ru/75f28492
https://m.edsoo.ru/f7afccea
https://m.edsoo.ru/e14a58c1
https://m.edsoo.ru/b629bad6
https://m.edsoo.ru/a64de7b4
https://m.edsoo.ru/34d83d33
https://m.edsoo.ru/4a35748e
https://m.edsoo.ru/6cfb3ea6
https://m.edsoo.ru/44a5a3ba
https://m.edsoo.ru/bc495536
https://m.edsoo.ru/89e4be7c
https://m.edsoo.ru/932269b3
https://m.edsoo.ru/6e72b88b

BBIPAXKEHUI

[IpeobpazoBanue TPUTOHOMETPUUECKUX

50 . 1 https://m.edsoo.ru/da76765¢
BBIPAXEHUI
[IpeobpazoBaHre TPUTOHOMETPUYECKUX
51 peobp . p R 1 https://m.edsoo.ru/37177435
BBIPKEHUI
IIpeoOpazoBanue OHOME ec
52 Peodp f HHE TPHTOHOMETPHACCIHX 1 https://m.edsoo.ru/4cdbf3ae
BBIPKEHUI
IIpeoOpazoBanue OHOME ec
53 Peodp 33 HHE TPHTOHOMETPHACCIHX 1 https://m.eds00.ru/94b9cd9f
BBIpaXEHUI
54 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1 https://m.edsoo.ru/dd31a7bc
55 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1 https://m.edsoo.ru/ef9daf3b
56 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/ebf45856
57 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://m.edsoo.ru/cdcd273f
58 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1 https://m.edsoo.ru/c5a2b578
59 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUI 1 https://m.edso00.ru/d893317b
60 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1
61 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
62 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
63 Pemenune TpuroHoMeTpUUECKUX YpaBHEHUI 1
64 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
O6061enne no TemaM "OCHOBHBIE
bu6mmorexa [IOK
65 TPUTOHOMETPHUUYECKHE (POPMYIIBI. 1
" https://m.edsoo.ru/ae44acdc
TpuronomeTpruyeckue ypaBHEHUS
0O000menue mo remaM "OCHOBHEIE
66 TPUTOHOMETPHUUYECKUE (POPMYIIBL. 1

TpuronomeTpruyeckue ypaBHEHHUS "



https://m.edsoo.ru/da76765e
https://m.edsoo.ru/37177435
https://m.edsoo.ru/4cdbf3ae
https://m.edsoo.ru/94b9cd9f
https://m.edsoo.ru/dd31a7bc
https://m.edsoo.ru/ef9daf3b
https://m.edsoo.ru/ebf45856
https://m.edsoo.ru/cdcd273f
https://m.edsoo.ru/c5a2b578
https://m.edsoo.ru/d893317b
https://m.edsoo.ru/ae44ac4c

67

0000mmenue mo remaM "OCHOBHEIE
TPUTOHOMETpHYECKHE (HOPMYIIBI.
Tpuronomerpuyeckre ypaBHeHuUs"

68

0000mmenue mo remaM "OCHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYJIBI.
TpuronomeTpuvecKue ypaBHeHUs "

69

70

71

72

O606menne o TemaM "OCHOBHEIE
TPUTOHOMETPHUYECKHE (POPMYIIBL.
Tpuronomerpruyeckue ypaBHEHHUS"

O6o061IeHMe 10 TeMaM "OCHOBHBIE
TPUTOHOMETpHYECKHE (DOPMYIIBI.
Tpuronomerpruyeckue ypaBHEeHHUS"

O006menue no teMaMm "OCHOBHBIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.
Tpuronomerpudeckue ypaBHeHUS"
0000menue mo remaM "OCHOBHEIE
TPUTOHOMETPHUYECKUE (HOPMYIIBI.
Tpuronomerpudeckue ypaBHeHUS"

73

0O000menue mo remaM "OCHOBHEIE
TPUTOHOMETpHYECKHE (HOPMYIIBI.
TpuronomeTpuueckue ypaBHeHHS"

74

75

O606menne no TemaM "OCHOBHBIE
TPUTOHOMETPHUYECKUE (POPMYITBL.
TpuronomeTpuueckue ypaBHeHHS"
O6061enne no TemaM "OCHOBHBIE
TPUTOHOMETPHUUYECKUE (POPMYIIBL.
TpuronomeTpruyeckue ypaBHEHHUS "




KoHnTtpoinbHas padorta mo teme "dopmyiibt
TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE

76 " . 1 https://m.edsoo.ru/3766dd56
ypaBHeHus'"/Bcepoccuiickas mpoBepovHas
pabora

77 [ToBTOpenue kypca 10 knacca 1

78 IToBTOpenue kypca 10 knacca 1

79 IToBTOpenue kypca 10 kinacca 1

80 [ToBTOpenue kypca 10 knacca 1

81 IToBTOpenue kypca 10 kimacca 1

82 Hrorosas j( OHTPOIIBHas padoTa / 1 https://m.edsoo.ru/eccf3asSc
Bcepoccuiickas mpoBepodHas pabota
O0001Ienre, cucTeMaTA3alus 3HaHUH 3a

83 Kypc aiareOpbl 1 Hayall MaTeMaTHYeCKOTO 1 https://m.edsoo.ru/7fcd62d5
ananm3a 10 kimacca
O0001Ienre, cucTeMaTA3alus 3HaHUH 3a

84 Kypc aiare0pbl ¥ Hayall MaTeMaTHYeCKOTO 1
aHanuza 10 kacca
Apudmernueckast 1 reoMeTpuyecKas

g5 nporpeccuu. Mcrnonb30BaHue Mporpeccun 1 hitps:/m.cdsoo.r/3beeb997
JUTSL pEIICHUS pealbHbIX 3a]a4 MPUKIAIHOTO
xapaktepa
Apudmerndeckas 1 TeOMETpUIECKas

86 nporpeccuu. Mcrnonb30BaHue Mporpeccun |
JUTSL pEIIeHUs peaTbHBIX 3a/1a4 TMPHUKJIaTHOTO
xapakrepa

g7 Apudmerrdeckas 1 TeOMETpUIECKas 1

nporpeccuu. Mcnonap30BaHNE POTPECCHH



https://m.edsoo.ru/3766dd56
https://m.edsoo.ru/eccf3a5c
https://m.edsoo.ru/7fcd62d5
https://m.edsoo.ru/3beeb997

JUTSL pEIICHUs pealibHbIX 3a]a4 MPUKIaIHOTO
xapakrepa

BeckoneuHo yOpIBaromasi reoMeTpudecKas

88 nporpeccusi. Cymma 0€CKOHEYHO 1 1 https://m.edsoo.ru/3766ed92
yOBIBAIOLIE T€OMETPUUECKON IPOrPECCUU
beckoneuHo yObIBaroliasi reoMeTpuuecKas

89 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBbIBaIOLIEH r€OMETPUUECKON TPOrPECCUU
beckoneuHo yObIBaroliasi reoMeTpuyecKas

90 nporpeccusi. Cymma 6€CKOHEYHO 1
yOBbIBaro11eil reOMeTPUYECKO NMPOrpeccuu

91 dopMya CII0KHBIX IIPOLIEHTOB 1 https://m.edsoo.ru/a4849b79

92 ®dopMyra CI0KHBIX TIPOLIEHTOB 1 1 https://m.edsoo.ru/6f33818f
O0001Ienre, cucTeMaTU3alus 3HaHUH 3a

93 Kypc anre0pbl 1 Haual MaTeMaTH4YeCKOro 1 https://m.edso0o.ru/4192b939
ananm3a 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 93 15

I[TPOT'PAMME



https://m.edsoo.ru/3766ed92
https://m.edsoo.ru/a4849b79
https://m.edsoo.ru/6f33818f
https://m.edsoo.ru/4192b939

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJbTaTa
1 Yucaa ¥ BEIUUCIICHUS
. OnepupoBaTh MNOHATUSIMHU: PALMOHAIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI
- BreimonuaTe  apudmMeTHdyeckue  omepandd ¢ PAlHOHAIBHBIMU |
. JIeHCTBUTEIIFHBIMU YK CIaMHU
13 Boimonuate  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HUCIONB3Yys  IpaBUIIa
. OKpYTJICHUS, ACNIaTh IPUKUJIKY U OIIEHKY PE3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHITHAMH: CTENEHBb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 dbopMa 3ammucH AEMCTBUTENHHOTO YKCIIa, KOPEHb HATypadbHOU CTEIEHHU;
. WCIIOB30BaTh MOAXOIAIIYI0 (JOPMY 3alKCH JIEUCTBUTEIBHBIX YUCEN JIS
peuieHus: MpakTUYECKHUX 3a/1a4 U MPEICTABICHUS TaHHbBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHLHOTO
1.5 yria; WCIOJIb30BaTh 3allMCh TMPOM3BOJIBHOTO YIJla uepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE HYHKIIUH
2 YpaBHEHHUsI U HEpABEHCTBA
OnepupoBarh MOHIATHSAMHU: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNIbHOE, HPPALMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHCHHE
55 BrimonasaTe mpeoOpazoBaHHMS TPUTOHOMETPHYECKHX BBIPAXKEHUH W
. peuaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS
BrInonHATE IpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, pPalMOHAJIbHBIX U
HpPaLMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JISl PEIICHHUS MaTeMaTHYECKHUX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU




MOI[GJII/IpOBaTB PCATBHBIC CUTyallUU Ha A3BIKC aﬂre6pm, COCTAaBJIATHb

2.5 BBIPQXKEHUS, ypaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 33J]a4l, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allliapara ajnreopbl
3 OyHKIUHN U TpapUKU
OnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3amaHus (YHKIHH,
3.1 o0jacTb oOmpeleneHuss M MHOXKECTBO 3HaueHUN GyHKIUHM, Trpapuk
(GyHKIMH, B3aUMHO 00OpaTHbBIE (PyHKITUH
12 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKIUU, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
34 Crpoutp W uyHTaTh TrpaduKH JMHEHHOH (QYHKIMH, KBaJAPAaTHYHON
. (GyHKIUY, cTEeNeHHONW (QYHKIMH C IEeNBIM [TOKa3aTeleM
Ucnonb3oBate rpaduxu ¢GyHKIUE A7 HCCIENOBaHHUS TMPOIECCOB U
15 3aBUCHUMOCTEH IPU pPELIEHUH 33/ay U3 JPYTruX y4eOHBbIX NPEAMETOB U
. peaibHOM  JKM3HM, BBIpaXaTb (HOpMyIaMH 3aBUCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
il OnepupoBaTh TOHATUSAMU: TOCJIEIOBATEIBHOCTh, apU(pMeTHUECKas U
' reoMeTpHUUecKas IPOrpeccun
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBaloOLIasi reoMeTpHuYecKas
4.2 mporpeccusi, CcymMma OECKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIpOrpeccuun
4.3 3agaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEN M MPOTPECCUd IS
. pelIeHUs pealbHbIX 3aa4 MPUKIAJIHOTO XapaKTepa
5 MHokecTBa U JJOTHKA
5.1 OnepupoBaTh NOHATHUSAMHU: MHOXECTBO, OIIEpALIMK HAJl MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s OMHCAHUS
52 peaIbHbIX MPOLECCOB U SBJICHHUM, NpPHU pEIlIeHUWH 3aJady M3 JPYrux
y4eOHBIX PEAMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpEAEJeHHe, Teopema,  CJEICTBUE,

JA0Ka3aTCJIbCTBO




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panuonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  Apodu.  Apudmerndyeckne  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHMCIIaMH, IPpeoOpa30BaHUsl YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUISl PEIICHUS MPUKIAIHBIX 33734 M3 Pa3JIUYHBIX OTpacien
3HAHUM U peaIbHOM )KU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIbBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIBHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIUHMCIICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJibTaTa BEIYUCICHHUH
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHass (opma 3amucu JeHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsimeid (GopMbl 3arucu EWCTBUTEIBHBIX YWCeN IS
pEIIEeHUs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypajbHON creneHH. J[eHcTBHUs ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypajibHON CTENIEHU
s CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaAHUS
55 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanvoHalbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHU I
57 [IpumeHeHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a]a4 U 3a4a4

W3 pa3JIMYHBIX 00J1acTel HAYKHU U PEATHbHOU KU3HHU




3 OyHKUIUHU U TpapUKU
11 Oynkuus, cnocoObl 3amanust QyHkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
' byHKIHAHA
12 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymm dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
13 Crenennast (yHKIMS C HATypaJlbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIIEHU
Y TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YUCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
il [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEN0BATEIbHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAaIOIIEH TeoOMeTpHUYeCKOn
' nporpeccuu. dopMyna CI0XKHBIX TPOLEHTOB. Vcmonb30BaHHWE NPOrpeccuu ist
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
MHoxecTBO, omnepanuud Haja MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IIpumeHeHre TEeOopEeTHUKO-MHOXKECTBEHHOIO ammnapara g ONHCaHUs peajbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeICHuE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalMy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
amnmnapar JJIs ONMCAHMS PEANBHBIX IPOLECCOB U SABICHUN U IIPU PEILIECHUH
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YMCIIO, LIEJI0E YHUCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CHUHYC, KOCHHYC M  TaHIE€HC
MPOM3BOJILHOIO YHCJA, OCTATOK IO MOAYJI0, PalMOHAIBHOE 4YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENbHBIX YHCET; YMEHHUE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
oOuiee kpaTHoe, alropuT™M EBKiIMJa npu pemeHnn 3ajay; 3HAaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  yYMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHs MU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO YyObIBaoIlas TreoOMeTpUYecKas [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEphl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSAMU: MaTpulia 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC pPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TII1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢GyHKIMH, KCTpeMyM (GYHKIMH, HauOoJbIlllee M HAUMEHbIlIee 3HAYEHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKIMH, TIepBas U BTOpasi NpOM3BOJHAS (YHKINHU, T€OMETPUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO s HCCIENOBaHMUA (PYHKLUH,
HaXOAUTh HauOOJIbIINE M HAaUMEHbIIHWE 3HaueHus (PyHKUWH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arlapaTa MaTeMaTHUeCKOro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIUAJIIbHO-DKOHOMHWYCCKUX U




bu3HYeCKUX 3a7a9ax; HaXOAUTh TUIOMIATU U 00BEMBI PUTYP C TTIOMOIIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TIpadHKH W3yYCHHBIX (DYHKIMH, BBIMOIHATH HPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHUecKoe, MeIuaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO HaboOpa; yMEHHE U3BIIEKATb,
WHTEPIPETHPOBATh WH(GOpPMAIMIO, TPEACTaBICHHYI0 B TaOnuIax, Ha
quarpammax, rpaukax, OTpaskarollyo CBOMCTBA peaslbHbIX MTPOLIECCOB U
SIBIIGHUH; MIPEACTABIATh HH(OOPMAIIHIO C TTIOMOIIBIO TAOJIHUI U TUATPAMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE JaHHble, B TOM YHCIIE C NPUMEHEHUEM
rpadu4eckux METOJ0B W  JJEKTPOHHBIX CPEACTB; Trpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOMIOACHHS C TMOMOMIbIO JHarpamMmm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue OonepupoBaTh IOHATUSAMHU: CIy4YalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BeJIMYUHBI, (YHKIUM paclpelesieHuss W IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
IPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCY>KICHUS IJIs PEeLLEeHUs 3a/ay;
OLICHMBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3ydeHHbIE (PAKTBHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
Ky0, mapajuienenunen, npu3Ma, HUpaMuja, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHycCa, I11apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHUS KOHYcCa U LWIUHIpA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OlpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo Quryp mno
pa3IMYHBIM MPU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omnepupoBaTh HOHATHUSMH: JBUKCHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HUCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWW 3a/la4y;,; HAXOJUTh TEOMETPUYCCKHE BEJIMYHMHBI (JJTMHA,
yTOJI, IUIOIMaah, OOBEM) TpH pEHICHWH 33a]a4 W3 JPYTUX Y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMANb, OOBEM, IUIOMIAAbh MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue oneprupoBaTh MOHATUIMU: NMPSAMOYTOJIbHAS CHCTEMa KOOPAMUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKAJIIPHOE TIPOU3BEJICHNE, BEKTOPHOE IPOM3BEICHUE, YTOI MEXIY
BEKTOpAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBINA METO
JUIST  pEHICHUS] TEeOMETPHYECKUX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEAMETOB

YMeHne BBIOMpATh MOAXOASAIIMN METOA JUIsl pElIeHHs 3a7adu,
MOHUMAHWE 3HAYMMOCTH MaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUW; yMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Koxn
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCeT
1o Pammonanbupie  yncna. OOBIKHOBEHHbIE W JECATUYHBIE JpOOU, TPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IpooH
13 Apudmernueckuii KopeHb HaTypajibHOH cremeHu. [leiicTBus ¢ apudmerndyeckumu
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' apKTaHI€HC YMCIOBOIO apryMeHTa
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@Oyukuus, cnocoObl 3amanus ¢yHkiud. ['paduk yskiun. BzaumHO oOpaTHbIE
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(GYyHKINU Ha TPOMEKYTKE
13 Crenennas (yHKIUS C HATypaJibHBIM M IEJbIM MOKa3zareiaem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-0 CTEIICHU
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA B rpaduKH
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