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MOSCHUTEJIbBHASA 3AININCKA

Pabouast mporpamma yuebHOro Kypca «Anredpa U Havajga MaTeMaTH4eCKOTO
aHanu3a» 0a3oBoro ypoBHs aisa obydarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHoBe denepanbHOro rOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YyY4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHWIO, M TPAJAUIUNA POCCUHCKOTO
oOpazoBanms. Peanmusanus mporpaMMbl OOECTICUMBAET OBIAJCHHE KIIFOUEBBIMU
KOMIICTCHIIUSMU, COCTABIISIONIMMU OCHOBY IS CAMOPA3BUTHSI M HETPEPHIBHOTO
0o0pa3oBaHMUs, [IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIIUXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadaza MaTeMaTHYECKOT'O aHAIM3a» SIBISETCS OJHUM M3
HanOoJjiee 3HAYMMBIX B IpOrpaMMe CTapIIed IIKOJIBI, TOCKOJIbKY, C OJIHOM
CTOPOHBI, OH 00€CIIeUYNBAaeT HMHCTPYMCHTAIBbHYIO 0a3y UIsi HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOod CTOPOHBI, GOPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBINIJICHUE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JUJII OCBOCHHSI
KypcoB HWH(pOPMATUKH, OOIISCTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalllHecs OBJIAJIEBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTHIKCHHS B MaTeMaTHIECKOU opMme.

Kypc anrebpsr 1 Hagam MaTeMaTH4eCKOTO aHAIN3a 3aKJIabIBa€T OCHOBY IS
YCTICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKHM, XWUMHH, OHOJOTHH, TIOHHMMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKM U OOIIECTBCHHOW JKW3HU, TIO3BOJISIET
OPHEHTHUPOBATHCS B COBPEMEHHBIX NMU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh WX B TOBCEIHEBHOW XKM3HU. B TOXe Bpems oBIaneHUE
aOCTpaKTHBIMA ¥ JIOTHYECKH CTPOTHUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIASIMH
pa3BUBAET YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKJICHUS, UCIIOH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMUPYeT KpeaTUBHOE U KPUTHUIECKOE MBITIUICHHE. B X01€ n3ydeHus
anreOppl W HaYaJl MaTEeMaTHYECKOTO aHajdn3a B CTaplied IMKOJEe YydJaluecs
MOJIy4al0T HOBBIA ONBIT pEIICHUS TNPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETIEH pPEabHBIX CHUTyaIluii ¥ HHTEPIPETAIluu
MOJIYYCHHBIX  PEIICHHWH, 3HAKOMSATCS C  TpUMEpaMd  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TMpUPOJE, HAYKe U B MCKYCCTBE, C BBIIAIOIIUMHUCS
MaTEMaTHIECKUMU OTKPBITUSIMU M KX aBTOPAMH.

Kypc obGnamaer 3HaUYMTENHHBIM BOCHUTATEIBHBIM TMOTEHIIUATIOM, KOTOPBIN
peanu3yercsl Kak 4yepe3 y4eOHbI Marepuaj, CIOCOOCTBYIONIUN (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U uepe3 cHenupuky y4eOHOU NesaTeTbHOCTH,
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TpeOyroen CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOAOIIKUTEIbHON
KOHIICHTPALIMM BHUMAaHUSI U OTBETCTBEHHOCTH 32 MOJTYUYEHHBIN PE3YbTaT.

B ocHoBe Meromuku oOydeHuss anreOpe W HavajlaM MaTeMaTH4eCKOro
aHaIN3a JISKUT JEATEIHbHOCTHBIN TPUHITUI O0yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JUHUU: «YUucna M BBIYUCICHUSD,
«Dynkuuun  u  rpadukuy, «YpaBHeHHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKOro aHaiau3a», «MHoxecTBa U JoOruka». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOJUYECKUE JIMHUUA H3YyYAlOTCd Ha NPOTSHKEHUU ABYX JIET
oOydeHHs B CTaplled IIKOJIe, €CTECTBEHHO JOMOJHSA APYT APyra U MOCTEIEHHO
HAChIIAsiCh HOBBIMM TeMaMu H  pasaenaMu. JlaHHBII Kypc  ABISETCA
WHTETrPaTUBHBIM, TIOCKOJIBKY OOBEIUHSIET B ceOe CoJepKaHUe HECKOJIbKUX
MaTeMaTHYEeCKUX TUCHUIUIMH: anredpa, TPUTOHOMETPHUSI, MAaTEMAaTUUECKUN aHAIIN3,
Teopuss MHOXKeCTB U Jp. [lo Mepe Toro kak ydaiuecs OBIaJeBarOT BcE Ooliee
IIUPOKUM MaTeMAaTHYECKUM anmapaToM, Y HUX MOCIe0BaTEeIbHO (OPMUPYETCS U
COBEPILICHCTBYETCS YMEHHME CTPOUTh MATEMATHYECKYI0 MOJI€NIb pealbHOU
CUTyallud, NPUMEHSATh 3HAHUs, TOJY4YCHHBIE B Kypce «AJredpa M Hauaja
MaTEMaTUYECKOTO aHaM3a», JUIsl PEIICHHUs] CAMOCTOSTENHHO CHOPMYIHPOBAHHON
MaTeMaTUYECKOW 3a/1a4u, a 3aT€M UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3ybTar.

ConepxarenbHO-MeTOAMYECKAs JIMHUSA «YHWCna U BBIYMCICHUSD 3aBEPIIACT
dbopMUpOBaHUE HABBIKOB UCMOJb30BaHUS JCHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYyaTO B OCHOBHOU mikojie. B crapuield mikosne ocoboe BHUMAHHUE YACHSIETCS
(GbOpMHUPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOUYAIOIIUX B CeOs
UCIIOJIb30BaHUE PA3IUYHBIX (POPM 3aMUCH JICUCTBUTEIBHOTO 4YHUCJIA, YMEHHE
pallMOHAILHO BBIMIOJIHATh JIEUCTBUS C HUMH, JeiaTh MPUKUIKY, OIECHHUBATH
pesyabpTar. OOyuaronuecs MOMYy4YalOT HaBBIKM MPUOIUMAKEHHBIX BBIUUCICHUM,
BBITIOJTHEHUS JICHCTBUN C 4YHUCJIaMH, 3allMCaHHBIMH B CTaHIapTHOH (dopwme,
UCIIOIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BBIPAKCHUIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» pEAM3yeTCs] Ha MPOTSKEHUU BCETO
oOyyeHusT B CTaplieil IIKOJE, MOCKOJbKY B KaXIOM pasjelie MNporpaMMbl
IPETyCMOTPEHO pEIICHUE COOTBETCTBYIOMMX 3amad. OOydaroniuecss oBIIaJIEBAIOT
pa3IMUYHBIMA METOJAMHU PEUICHUS IENbIX, PalUOHAIBHBIX, HUPPAlUOHATIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(PMHUUECKUX ¢  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U uX cucreM. [lonyyeHHble YMEHUS UCTIOJIBb3YIOTCA MPU UCCIICIOBAHUUI
(GYHKIIUH ¢ TIOMOIIBIO TPOM3BOJHOM, PEIICHUH MPUKIAAHBIX 3a/1ad W 3a7a4 Ha
HAaXOXJICHUE HauOONBIINX W HAUMEHBbIIMX 3HadeHuW QyHkouu. JlanHas
colep)KaTellbHas JIMHUS BKJIIOYaeT B cel0s Takke (HOpMUpOBaHHE YMEHHUUI
BBITIONHATH Pacy€Thl MO (opMysaMm, MPeoOpa3oBaHUS IIENBIX, PAlMOHATBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKkKe BbIPAKEHUN,
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COJIepKallluX CTeleHu U Jiorapudmbl. braromaps u3ydeHHIO airedpanyeckoro
Marepuaga  IPOMCXOAUT  JAJbHEHINEEe  pPa3BUTUE  AJITOPUTMUYECKOIO W
aOCTPaKTHOIO MBILIUICHUSI YyYaluxcs, (OPMUPYIOTCS HABBIKM JE€TyKTHUBHBIX
paccyxaeHud, paboTbl ¢  CHUMBOJbHBIMM  (opMamMH,  HPEACTABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BMJI€ PAaBEHCTB U HEpPABEHCTB. Ausredpa
npennaraetr d(QQPEeKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS MPAKTUYECKUX |
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HArJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopnepxxarenbHo-MeToauueckas JuHUS «DyHKIMM U TpaduKM» TECHO
NEpEIIETAeTCA C APYTUMU JIMHUSIMU Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1aET
MOCJIE0BATEIBHOCTh U3Y4YEHUS Marepuana. N3yuenne CTEIIEHHOM,
MI0KAa3aTeNbHOH, JIOrapu(MUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKoB, HUCMHOJIb30BaHKEe (DYHKIMHA JUIsl pElICHUs 3a/1ad U3 JIPYrux y4eOHbIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KaK C MATEMAaTHUYECKUM AHAIHM30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylIamMH 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUI
Y HaBBIKOB, IIO3BOJIAIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKIY BEJIWYMHAMHU B
paznuyHoOil (opme: aHaATUTHUECKOU, Tpaduueckoil U cinoBecHO. Ero uzyuenue
CIIOCOOCTBYET ~ Pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIINH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHusA «Havama mMareMaTH4ecKoro aHaausa» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTUYECKUX, TaK M MPHUKJIAIHBIX 3a]ad,
JOCTYIHBIX 00YyYaroUuMcsl, y KOTOPBIX MOSIBISETCS BO3ZMOXHOCTb MCCIIEOBATh U
cTpouth Tpaduku (YHKIUN, ONpEeNensTh HX HauOOJbIINE U HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMAAUM GUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpeHUs mpoueccoB. JlaHHas comepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOECHMS MAaTEMAaTHYECKUX MOJEIEH pPEANbHBIX CUTYyaluH,
HAXOKJICHUS HAWIYYIIEr0 PEUICHWs B IPUKIAIHBIX, B TOM YHUCJIE COLUAJIBHO-
SKOHOMHMYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOIO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATHHO-TOTHYECKOTO U KPEaTHUBHOTO
MBILUICHUS, (OPMHPOBAHHIO YMEHMH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HUcKyccTBe. OOydaromuecs Y3HaIOT O
BBIIAIOIINXCA PE3yJIbTaTax, IOJIYYEHHBIX B XOJAE pa3BUTHS MATEMaTHKU Kak
HAyKH, U UX aBTOpaXx.

CopeprkarenbHO-METOANYECKasl TUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
IOCBAIICHA  JJIEMEHTaM TEOpPUM  MHOXKECTB. 1 €OpETUKO-MHOKECTBEHHBIC
IPEICTABICHUS ITPOHU3BIBAIOT BECHh KypC IIKOJIBHOM MaTeMaTHKH W IPEAIararor
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HamOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONTUN BCE pa3/ieibl MATEMATUKU U €€
NPUIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE OUCUUILIAHBI B €QUHOE
uenoe. [loaToMy Ba)KHO JaThb BO3MOYKHOCTh LIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBII S3bIK COBPEMEHHOW MaTE€MaTUKUW W HCMOJb30BaTh €ro IS
BBIPAYKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTUYeCKOr0 aHaJIN3a» MPUCYTCTBYIOT
TaK’kK€ OCHOBBI MATEMAaTHYECKOTO  MOJEIUPOBAHUS, KOTOpbIE IMPU3BAHbBI
chopMHpPOBATH HABBIKK MTOCTPOEHUSI MOJICJIEH pealbHbIX CUTYallU, UCCIEIOBAHUS
ATUX MOJIeNIel C MOMOIIbIO ammapara aiareOpbl U MAaTeMaTHUYeCKOro aHajau3a u
WHTEPIPETALMU TOJYyUYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHBI B KaKIbIH
U3 pa3JieJoB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca IHUPOKO UCIIOIb3YeTCs
JUTSL pEIICHUs TIPUKIIAIHBIX 3a1a4. [Ipu penieHnn peaibHbIX MPAKTHYECKUX 3a1ad
yuyaligecss pa3BUBAalOT HAOMIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIOIb30BAaTh AHAJIOTHIO, O000IATh M KOHKPETHU3UPOBAThH
npobnemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIECHUS TMPUKIIATHBIX
3a/la4y OpraHu3yeTcsl B MPOIeCCe M3Yy4eHUs BCeX TeM Kypca «AnreOpa u Haudasa
MaTEMaTUYECKOTO aHATU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM muiaHe Ha u3ydyeHHE Kypca aiareOpbl M Hadal MaTeMaTH4Ye€CKOIo
aHanu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydenust — 170 gacos.
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

Yucia 1 BBIYMCICHUA

Panmonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIICHTHI,
OECKOHEUHbIE  MEepUOoAMYEecKue  JpoOu.  ApudMeTHUYeCKue  omepanud ¢
palMoHaIbHBIMU YHCIIAMU, TPEe0OpPa30BaHUs YHCIOBBIX BhIpaxkeHu. [IpuMenenue
Ipo0Oeil U MPOIEHTOB I PEIIeHUs MPUKIAJHBIX 3a]lad U3 Pa3IMYHbIX OTpaciei
3HAHUU U PeaJbHOM KU3HMU.

JleficTBUTENbHBIE 4HKcCla. PalMOHAbHBIE W MPpPALMOHAIBHBIE YHUCIA.
Apudmernyeckue orepanud ¢ JeHCTBUTENbHBIMU yuciaamu. [IpubnmkEéHHbie
BBIUMCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OIIEHKA PE3yJIbTaTa BHIUYUCICHUMN.

Crenenb ¢ 1nenbiM  mnokaszateneMm. CranpaptHas  Qopma  3ammcu
NeicTBUTENbHOrO uucia. Mcnonb3oBaHue moaxojsimied  QopMbl  3amucu
JNEUCTBUTEIILHBIX YMCEN IJi1 PEUICHUS MPAKTUYECKUX 3aJad U TPEACTaABICHUS
JAHHBIX.

ApudmMeTnyeckuii  KOpeHb  HaTypalbHOM  cteneHu. JleWctBus  C
apu(pMETUUECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHEeHUSA U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHHEe, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHME HEPABEHCTBA.
MeTon HHTEPBAJIOB.

Pemienne nenbix U ApoOHO-pALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpABHEHUM U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHH M HEPABEHCTB K PELICHUIO MATEMATHUYECKHUX 3a/]a4
W 3a]71a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEATbHOU KU3HH.

DOYyHKIUM U TPAPUKHU

Oyuknusi, cnocoObl 3amanus GyHkuun. [paduk  yakmum. BzawmmnO
oOpaTHbIe (DYHKITHH.

OO6nacte ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkumu. Hymu dyskmmm.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. UETHBIC U HEUETHBIC (DYHKITHH.

CrenenHast GyHKIHS ¢ HATypaJdbHBIM U IENIBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaguK KOpHS N-Oi CTEIIEHHU.
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Tpuronomerpuueckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GYHKITUH 9UCIOBOTO apryMEHTAa.

Havana MmaTeMaTH4eCKOI0 aHAJIU3A

IlocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIBHOCTH.

Apudmernueckas ¥ reoMmeTpuueckas mporpeccu. beckoneuHo yoObiBaromias
reomerpudeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. DopMyiia CIIOXKHBIX NPOLUEHTOB. VCHOJIb30BaHHE MNPOTPECCUU IS
pelIeHUs pealibHbIX 3a/1a4 MPUKJIIAIHOTO XapakTepa.

MHoxecTBa M JIOTHKA

MHoOXecTBO, onepanuuu HaJl MHOKecTBaMu. Jluarpammbl Jiliepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO ammnapara sl ONUCAHUs PeajbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbnbie u neinsie uncna. IIpu3Haku 4eMMOCTH LIENBIX YHCEL.

Crenensp ¢ pauMoHaIbHBIM MTOKa3areneM. CBOMCTBA CTEIICHHU.

Jlorapudm uncina. JleciTHUHbIE U HATypalbHbIE JIOTaApU(PMBI.

YpaBHEHUA U HEPABECHCTBA

[IpeoOpa3zoBaHue BEIpOXXEHUI, COAEPKALUX JIOTaApUPMBI.

[IpeoOpa3zoBaHre BBIPAKEHHUM, COAEPKAINIMX CTENEHH C PalMOHAIBHBIM
IIOKA3aTEJIEM.

[IprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YypABHEHHS M HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHEHWHBIX YpPaBHEHHN. PeleHne npuKIagHbIX 3a1a4 C MOMOILIBIO
CHUCTEMBI JJUHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX OO0JacTel HAayKu M peabHOU
KU3HHU.

DOyHKUMH U TpaPpukn

Oyukuus.  [lepuwonmueckue  Gynkiuu. [IpomMexxyTku  MOHOTOHHOCTH
¢byakiuu. MakcumMymbl U MUHUMYMbl (QyHKIMUA. Haubonbiiee w1 HauMeHbIee
3HaYeHUe PYHKLINU Ha POMEXKYTKE.

Tpuronomerpruueckue QpyHKIMH, UX CBOMCTBA U TpaduKy.

[loxazarenbHast ¥ Jorapudmuyeckas GyHKIIUU, UX CBOWCTBA U rPaQUKH.
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Ucnonb3oBanue rpadmkoB GyHKIUN JUIsl PEIICHUsS] YPABHEHUM U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH A8 HCCIENOBaHUS IMPOLECCOB U
3aBHCHUMOCTEM, KOTOpbI€ BO3HUKAIOT IMpPH PEIICHUU 3aJad U3 JPYTrux y4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU.

Havaja MaTeMaTH4eCKOro aHaIn3a

HenpepsiBable GyHKIIMU. MeToa UHTEPBAJIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkumu. [eomerpudeckuit u  Qu3MUECKUd  CMBICH
IIPOU3BOIHOM.

[IpousBoaHble  d7MeMEHTapHBIX  QyHKIUNA.  DopMynbl  HAXOXKIACHHS
IPOU3BOIHON CYMMBbI, TPOU3BEJCHUS U YACTHOT'O (PYHKIIMIA.

[IpumeHeHue Mpou3BOJHON K MCCIEI0BAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxeHne HanOobIIero 1 HAaMMEHbILIEro 3HaYeHUsI (PYHKIMK Ha
OTpE3KE.

[IpuMeHeHne NDPOU3BOAHOM I HAXOXKACHUS HAWJIy4dlero pEeUlIeHus B
NPUKIAIHBIX 3a7adax, Uil OIpEIEIEHUs CKOPOCTH IPOLECCa, 3aJaHHOTO
(bopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuuyeckud u (u3uueckud cmbica. Boluucnenue
uHTerpaia no popmyne Hetorona—JleliOnuna.
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IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne ydeOHOro mnpeameTa «MaremaTukay JOJDKHO 00OecreunBaTh
JOCTH>KEHUE HA YPOBHE Cpe/IHEro oO1ero o0pa3oBaHus CJICAYIOMUX TUYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJAbTAaThl OCBOEHUS MPOTPpaMMbl y4EOHOro mMpeaMeTa
«MaremaTuka» XapakTepU3yrTCS:

I'pasxxranckoe BoCIIUTAaHUE:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIeCcTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIA,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIIUSAMHA U Ha3HAYCHHUEM.

[TatproTnyeckoe BOCIUTaHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
IIPOLUIOMY M HACTOSILIEMY POCCUMCKOM MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTMKEHUSM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKOM MAaTEMATUUYECKOM LIKOJIBI,
K HCIIOJIb30BAaHUIO 3THUX JIOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHX, chepax
3KOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHHEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOrO MOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pELIEHHUI, paccyXIcHUM;
BOCTIPMMMYHMBOCTBIO K MATEMAaTUUECKHUM aCII€KTaM pa3jInuHbIX BUJOB UCKYCCTBA.

du3nuecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTbIO YMEHHSI TIPUMEHATh MAaTeMaTUYECKHE 3HAHUS B
MHTEpecax 3J0pOBOro U 6e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCUPOBAHHBIM PEKUM 3aHATUU U

OTHbIXa, peryisipHas duznueckas AKTUBHOCTB); ¢duznueckoro
COBEPILIEHCTBOBAHUA, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESITEIHOCTBIO.

TpynoBoe BOCIIUTaHHUE:
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TOTOBHOCTBIO K TPYyHIy, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepam  mpodecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW U €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeld mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3oBaHHMIO W
caMOOOpa30BaHUI0 Ha TMPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a7a4 MaTEMATHUYE€CKON HAITPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYyIbTYypbl, MMOHWMAaHHUEM BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKHUX IPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAJIbHOU
Cpenbl, OCO3HAaHHMEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Ipolisem;
OpUEHTAIIME HA MPUMEHEHHWE MATEMATHYECKUX 3HAHMM JJIs pelIeHUs 3ajad B
00JlacTU  OKpYXarollell cpeapl, IUIAaHUPOBAaHUSA TIOCTYNKOB M OIEHKH HX
BO3MOKHBIX MIOCJIEICTBUM JUIsl OKPY/KAKOLIEN CPELBI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAayKM U  OOIIECTBEHHOM MPAKTUKH, [MOHUMAaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYUMOCTH ISl Pa3BUTHUS LIMBWIW3ALMU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKON KYJIbTYpOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATH IMPOEKTHYID W HCCIEAOBATEIBCKYIO JCSATEIbHOCTD
VH]JIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSCHUS MPOTPAMMBI YUEOHOTO TpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeUsAMU, YHUBEPCAbHBIMU PeCYISAMUBHbIMU OeUCTEUIMU.

1)  Vuuseepcanouvie  noznasamenvmvle  Oeticmeus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOCHUMUBHBIX NPOYECCO8 O00VUAOWUXCS (0CB80EHUE
Memo008  NO3HAHUSL — OKpyJcarnuwje2o  Mupa,  NpuMeHeHue  JI02UYeCcKUX,
UCce008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

bazoBble Jlornyeckre AeHCTBUS:

e BBISBIATH U XapaKTepHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEeMaTHYSCKUX
00BEKTOB, TOHSATHM, OTHONICHUH MEXKIy MOHATHUAMH; (POPMYITHUPOBATH
OTpeNeNICHUs]  TMOHSTHH; YyCTaHABIMBAaTh  CYIIECTBEHHBIH  IPH3HAK
KIaccu(ukanyyu, OCHOBaHMS ISl OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJMMOTO aHAIIN3A;
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e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;
npenjaratb ~ KpUTEpUM s BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHNI;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHU, JIETYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUECHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTesbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTALIUIO,
NPUBOJIUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh cHocoO perieHus y4dyeOHOM 3amadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHUS, BBHIOMpPATh HanOolee TMOAXOMANINN C Y4ETOM
CaMOCTOSITETTLHO BBIZICTIEHHBIX KPUTEPHUEB).

ba3oBbie nccnenoBaTenbCKue AeUCTBUS:

e HCIOJIB30BaTh BOMPOCH KaK MCCIIEOBATEIHCKUNA HHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUYHUE, MPOoOIeMYy,
yCTaHAaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUPOBaTH  TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITENIHHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTUYeCKOro
o0BbEeKTa, SABJICHHS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, TIPOIIECCAMU;

e  CaMOCTOSITENILHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, MCCIIEIOBAHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e TMPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE MpoOIlecca, a TaKKe BBIIBUTATH
MIPEAMOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCJIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

e BBIABIATH AePUITUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a]1a4H;

e BbIOMpaTh WHGOOpPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHATN3WPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OpPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh MH(GOPMAIHIO, IPEICTABIATh €€ B Pa3Iu4YHbIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;
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e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vnueepcanobhvle  KOMMYHUKAmuGHwvle  Oelicmeus,  00ecnedusarom

CHOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCSL.

Oo6menue:

e BOCIpUHUMATh H (OPMYIUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBHSIMH U TEJISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHUsSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJIy pelieHus 3a1a9i, KOMMEHTHPOBATh ITOJTYICHHBIN pe3yIlIbTaT;

e B X0JIe OOCYKJCHHSI 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, pelraeMoil 3a1aun, BEICKa3bIBAaTh UJICH, HAIICTICHHBIC HA MTOUCK
pEIICHMS; COTOCTaBIATh CBOM CYXKJICHHUS C CYXKJICHHUSAMH JIPYTUX
YYaCTHUKOB JIMAJIOTa, OOHAPY)KUBATh Pa3IMYUe U CXOJICTBO TO3UIUK; B
KOppeKTHOM hopme popMyTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

e TMPEACTABIATH  PE3yJNbTAaThl  pEIICHWS  3aJayd,  JIKCIIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUIEHUS C YUETOM 3aJa4 NMPE3EHTALMH U OCOOCHHOCTEN ayAUTOPHH.

CoTpyIHHUYECTBO:

e IMOHMMATh M  WCHOJB30BaThb  NPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUIYabHOM pabOThl MPU PEIIEHUH YYEOHBIX 33]1a4; IPUHUMATh LEb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBaTh OPTraHU3alUI0 COBMECTHOM
paboThI, paclpeaenaTh BUAbl padoT, JOroBapUBaThCA, 00CYKAATh MPOLECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4acTBOBaTh B IpyNHoBBIX (hopmax padboThl (00CYXA€HHS, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W UHBIE); BBINOJIHATH CBOIO 4YacThb pPabOTBl M
KOOpJIMHUPOBAaTh CBOM JIEUCTBHUA C JPYITMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMI HPOAYKT IO KPUTEPHUSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuusepcanvnvie  pecynamuenvie oelicmausl, obecneyusarom
Gdopmuposarue CMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranu3zanusi:

COCTAaBJIAThH TUTAH, AITOPUTM PEIICHUS 3a7a9H, BEIOUPATh CIIOCO0 PEIIeHuUs C
y4ETOM MMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMU TO3HABATEIHLHON pe(ieKCMu Kak OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUI M MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJ€Th CIMOCOOAMH  CAMOTIPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3yabTara peuieHus MaTeMaTUYECKOU 3a/1a4u;
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e TIIPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIpU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B [JEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHHWBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTHKECHUS WJIM HENOCTHMIKEHUS PEe3yJIbTATOB JESATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NNPEAMETHBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO KypcCa «Aﬂre6pa N Ha4daJla MaTCMAaTHYCCKOI'O aHaJInu3a»
Ha YPOBHC CPCIHCTO O6IHGFO O6pa30BaHI/UI JOJIDKHO o0ecneynBaTh JOCTHIKCHHC
cIcayromux nmpeaMeTHbIX 06p330BaT€J'IBHBIX PE3YIbTATOB:

10 KIIACC

Yuciia v BbIYMCICHUS

OnepupoBaTh NOHATUAMH: PALUOHAIBHOE M JEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAs APOOb, MPOLEHTHI.

Boinonuate  apudmMervyeckue — omnepaldd € PAalMOHAIBHBIMU U
NENCTBUTENBHBIMU YUCIAMU.

BoInonHATh NpUOINKEHHBIE BBIYMCIICHUS, UCTIOIb3YS MPaBUIa OKPYTJIEHUS,
JeNaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BIYMCICHUMN.

OneprpoBaTh MOHATHUAMU: CTEIEHb C LENBIM IMOKA3aTeJIeM; CTaHAapTHas
dopMa 3amucu JIEWCTBUTENIBHOIO YHCIA, KOPEHb HATypaJbHOM CTEIEHH;
UCI0JIb30BaTh MOAXOASILYI0 (POPMY 3aIIUCH JIEUCTBUTEIbHBIX YHCEIT ISl PELICHUS
IIPAaKTHUYECKUX 3a]1a4 U NIPEACTABICHUS JAHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCHHYC U TaHT'€HC MPOM3BOJILHOIO YIJIA;
UCI0JIb30BaTh 3aMHCh POU3BOJBHOIO yria Yepe3 oOpaTHble TPUTOHOMETPUYECKHE
byHKIHH.

YpaBHEeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pemniathb
TPUTOHOMETPUYECKUE YPABHEHUS.

BoimmonusaTe mpeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX W HMPPAllMOHAIbHBIX
BBIDA)KEHU W pellaTb  OCHOBHBIE  TUIBI  LEJbIX, PALUOHAIBHBIX U
UpPpalMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumMeHATh ypaBHEHHUSI U HEPABEHCTBA JUIS PEIIEHUS MAaTEMAaTHYECKUX 3a]1a4
W 3a]71a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHOU KU3HH.
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MopenupoBaTh pealibHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTABISTH
BBIPAKCHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3aJlayM, HCCIEAOBAThH
MOCTPOEHHBIE MOJICJIM C UCIIOJIHb30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TPaPUKH

OnepupoBarh MOHATUAMH: (YHKIUSA, CIIOCOOBI 3amaHus (GyHKIUU, 00JacCTh
OmpeJieieHNs] U MHOXKECTBO 3HaueHMi (PyHKIuuH, Tpaduk (GyHKUIUHU, B3AUMHO
obpaTtHbie (DYHKITUH.

OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (DYHKIMH, HYIH
(GYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBathk rpaduky GyHKIMMA 1S pelICHUs] ypaBHEHUH.

Crpoutb W uuTath rpaduku TUHEHHON (PYHKIUU, KBAAPATUYHON (DyHKIMH,
CTETICHHOM (PYHKITMH C IIEJIBIM TIOKa3aTeIeM.

Hcrnonp3oBaTh rpaduku  (QYHKIUHA JUISI  UCCIICAOBAHHUS TIPOIECCOB U
3aBUCUMOCTEM MpPHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peasibHON
KU3HH, BBIpaXkaTh (hOPMYyJIaMH 3aBUCHMOCTH MEK/Ty BEIIMYNHAMMU.

Hauaja MmaTeMaTH4eCKOro aHAJIU3a

OnepupoBaTh TOHATHUSMHU: IOCJIEIOBATEILHOCTh, apudmeTnueckas W
r€OMETPUIECKas MPOTPECCUHU.

OnepupoBaTh TMOHATHUSAMH: OCCKOHEUHO YOBIBAIOMIAs TI'e€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO yOBIBAIOIICH T€OMETPHUECKON POTPECCUH.

3amaBaTh MOCIEI0BATEILHOCTH PA3IMUHBIMH CTIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH M MPOTPECCHI IS PEIICHUS
peaNbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

OnepupoBath MOHATUSIMU: MHOXECTBO, OTIEpAIliX HAJl MHOYKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr JUisl  ONUCAHUSA
peaTbHBIX MPOIIECCOB W SIBICHWM, MPU PEIICHUH 3a7ad W3 APYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTth  TMOHSATHSMH: Olpe/eTICHuEe,  Teopema,  CIE/ACTBHUE,
JI0Ka3aTeNbCTBO.

11 KJJACC

YucJia 1 BIYUCJIEHUSA

OnepupoBaTh MOHATHSMH: HATypaJbHOE, I1I€JI0€ YHCJIO; HCIOJIb30BaTh
MPU3HAKKU JICTIMMOCTH LEJIBIX YUCEJI, PA3JIOKEHUE YHCIIAa Ha MPOCThIE MHOXHUTEIN
JUISL pEIIEHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBaTh MOHATHAMU: Jorapudm duciia, JECATUYHBIE W HATypajbHbBIC
JgorapugMsl.
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YpaBHeHUs] U HEPABEHCTBA

[IpumensaTe CcBOWCTBa CTemeHW JJIsg  peoOpa3oBaHUsS  BBIPAKCHUM;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUE W HEPABEHCTBO, PpEILIAThH
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe  mpeoOpa3zoBaHUs  BBIPRXKEHUH, COAEpXKAIIUX JIOrapu(Mbl;
ONEpUPOBaATh MOHATUAMU: JOrapu(pmMUUecKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTAPU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

HaxonuTe pemennst npocTeNmnX TPUroHOMETPUYECKUX HEPAaBEHCTB.

OnepupoBaTh NOHATHSAMH: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PELICHUE;
UCII0JIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUM JJIs PELICHUS IIPAKTUYECKUX 3a1a4.

HaxonuTe pemeHus npocTEHIINX CUCTEM M COBOKYITHOCTEM palMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha $S3bIKe auredpbl, COCTABISTH
BBIDAKCHHSI, YPaBHEHMS, HEPAaBEHCTBA M CHCTEMBl II0 YCIOBUIO 3a/ayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIb30BaHUEM allllapaTa ajreopsl.

DYHKIUHN U TPaPUKU

OnepupoBaTh  MOHATUAMM: TepUoAMYEcKas  (QYHKUUS, TMPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKLMHM, TOYKM DSKCTpeMyMma (yHKUMM, HauOoJblliee U
HauMeHblllee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; MCIOJIb30BaTh HX JUIS
UCCIeI0BaHUs (PYHKIINH, 3aJJaHHOU rpapUuKOM.

OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapupMUUYEecKOd u
TPUTOHOMETPUYECKUX (PYHKIMH; M300paxkaTh UX Ha KOOPAMHATHOW MJIOCKOCTH U
WCIIOJIb30BaTh JJIsS PELICHHS] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU TpadUKH JUHEHHBIX YpaBHEHUUN
Y UCIIOJIb30BaTh UX JUI PELICHHs] CUCTEMBI JIMHENHBIX YPaBHEHUM.

Ucnonw3oBath rpaduku QyHKIMA JUIsi  UCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX y4EOHBIX JUCLUILIUH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSAMU: HENpPEphIBHAS (YHKIIHUS; MPOU3BOIHAS (DYHKIIUH;
UCIIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKHUI CMBICI TPOU3BOIHON JIJIST PEIICHUS
3a/1a4.

Haxoauts npon3BoAHbIE 3JIEMEHTAPHBIX (PYHKINHA, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (QYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSTH PE3YIbTAaThl UCCIAEAOBAHUS K TOCTPOCHHUIO rpaUKOB.

Hcnonp30BaTe NPOM3BOAHYIO JUI HAXOXKIACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: TEpPBOOOpa3Hass M HMHTErpaj; IOHUMATh
T€OMETPUYECKUN U (PU3UIECKUIN CMBICI MHTErpaa.
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Haxonute mepBooOpaszHbie 37IE€MEHTAPHBIX (PYHKIIMI; BBIYUCISTH WHTETPaj
no gopmyne Herotona—Jleitouuiia.

Pemate mpukianHeie 3aayu, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO U
dbusznuecKkoro xapakrepa, CpeJICTBAMI MaTEMAaTUYECKOTO aHaJn3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM daexkTpoHHbIe (LH(poBbHIE)
Konrpoiasnsie | IlpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
MHoOXecTBa pallMOHAJIBHBIX U
1 e CTBUTEIIFHBIX YK Cell. ParimonaibHbIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
o .
2 YHKUHH 1 rpaguicu. CTeneHb ¢ uetsim 6 https://m.edsoo.ru/EBM1F56M3
MOKa3aTesieM
A i N—oi .
3 puueTitieciii Kopetb N-oif crenet 18 1 https://m.edsoo.ru/W2CV80370
HppanmoHanbHble ypaBHEHNS U HEPABEHCTBA
DopMyJibl
4 TpUroHOMeTpuH. TpUroHoMeTpuyecKre 22 1 https://m.edsoo.ru/WNI9ES6GMP
ypaBHEHUS
) ITocnenoBaTeabHOCTH U POrPECCUn 5 https://m.edso00.ru/01INY8KYRU
I1 600
6 OBTOP CHIE, ODOOIICHHE, CHCTEMATH3AIHA 3 1 https://m.edsoo.ru/SEBER9VK5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOT'PAMME
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MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP

16.09.26 11:05 (MSK)

CepTtudukat 7630035097C3E6338CC55E22854D8EFA



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KIIACC

KonnyectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JJekTpoHHbIe (HU(POBHIE)
n/n NMporpaMmblI Bcero Kontpoapiibe | Hpaktirieckie o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
CreneHb ¢ palioHAIEHBIM TT0Ka3aTeNeM.
1 [TokazarenpHast pynkmms. [TokazarenpHbIC 12 1 https://m.edsoo.ru/SSEJGAPNA
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckast QyHKIIHSL.
2 JlorapudmMuueckue ypaBHEHUS U 12 https://m.edsoo.ru/107CT1AVS
HEpaBEHCTBA
Tpuronomerpudeckue QyHKIIMH U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 [IpousBoanas. [Ipumenenre mpou3BoaHON 24 1 https://m.eds00.ru/DK9VLOTN4
5 WHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsbl ypaBHEHUN 12 1 https://m.edso0.ru/GTO833N3F
7 HarypanbHble u uenbie ynucna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropere, 0606meH1fe, 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEeMaTH3alus 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOIT'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KIJACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pasoBaHusi
pe3yJbTaTa
1 Yucna v BBIYUCIEHUS
11 OnepupoBarh NOHATHAMU: PALHUOHAIBHOE W JIECHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECITUYHASL JPOOb, MPOLIEHTHI
19 BemonHATe  apudmeTHyeckue  omepalMd ¢ PalUOHAIBHBIMH U
' JNEUCTBUTEIbHBIMU YHCIAMU
13 BommonHsaTe  npuOMMKEHHBIE — BBIYMCIIEHUS, HUCHOJB3YyS  IIpaBHIIa
' OKpYTJIEHMS, IEJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN
OnepupoBarh MOHITUSIMU: CTENEHb C LIETBIM [TOKA3aTeIeM, CTaHAapTHas
14 ¢dopma 3amucH JeHCTBUTENBHOIO YUCIA, KOPEHb HATYPaIbHOM CTENEeHH;
' HCMOJIb30BaTh MOAXOANIYI0 (OpPMY 3aMucu IeHCTBUTEIbHBIX YHUCEN AT
pelIeHns IPAKTUYECKUX 3a1a4 U NPEACTABICHUS JaHHBIX
OnepupoBarh NOHATHUAMU: CHUHYC, KOCUHYC U TaHTE€HC IPOU3BOJIBHOIO
1.5 yIJla; MCIONb30BaTh 3alUCh MPOM3BOJIBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKIIUU
2 VYpaBHEHMS U HEpaBEHCTBA
OnepupoBarh NOHATHAMM: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO, LIEINIOE,
2.1 paloHaNbHOE, MppalOHaIbHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
95 BbimonHATe npeoOpazoBaHMs TPUTOHOMETPUYECKUX BBIPAKEHUH U
' pelaTb TPUTOHOMETPUUECKUE YPABHEHUS
BeimonHATe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPALMOHATbHBIX
2.3 BBIDAKEHUI M pelaTb OCHOBHBIE THUIIBI LENbIX, PAlMOHAJIBHBIX U
UPpalMOHATIbHBIX YPABHEHUM U HEPABEHCTB
4 IIpuMeHsTh ypaBHEHMSI M HEPABEHCTBA UISl PELUEHUS MaTEMaTHYECKHUX
' 3aj71a4 M 3a]1a4 U3 Pa3IMYHbIX 00JacTell HayKu M peasbHON KU3HU

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




MopnenupoBath peanbHbIE CUTyalldd Ha S3bIKE alnreOpbl, COCTaBIATh
2.5 BBIPKCHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCIIOBHUIO 3aJauH, HCCIIECI0BATh
MTOCTPOCHHBIC MOJICTTU C HCITOJIb30BAHKMEM arlapara ajireOpsl
3 OyHKIMH U TpaPUKH
OnepupoBath MOHATUSIMH: (DYHKIHS, CHOCOOBI 3adaHus (QYHKIHUU,
3.1 o0JlacTh OMNpeNeNeHuss W MHOXKECTBO 3HadeHWi ¢yHKOu#, rpadux
(G yHKIMH, B3aUMHO O0OpaTHbBIE ()YHKIIHH
39 OnepupoBath TOHATUSAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (G YHKITNH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBaTh rpaduku GyHKIUN AT peLICHHs ypaBHEHUI
3.4 Crpouth W uuTarth TrpaduKH JHUHEWHOW (QYHKIINH, KBaJApaTUIHON
' GbyHKIMY, cTeneHHON (QYHKIIUU C 1IeTIbIM IToKa3aTeleM
Ucnonb3oBate rpaduku (QYHKIUN JUIsi UCCIENOBAaHUS IIPOIECCOB U
a5 3aBUCHMOCTEH MpU pelIeHUuU 3a/ad U3 IPYruX y4eOHBbIX MPeIMETOB U
' pealbHOM  JKU3HU, BBIpaXaTb (HOpMyIaMud 3aBUCHMOCTH  MEXIY
BETTMYUHAMU
4 Hayana maremaTudeckoro aHanansa
41 OnepupoBaTh TOHSATHSAMH: IOCIIEOBATEILHOCTh, apuUpMeTHYecKas u
' reoMeTpuyecKas Iporpeccuu
OnepupoBarh NOHATUSAMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETpUYECKas
4.2 mporpeccusi, CcyMma OECKOHEUYHO YOBIBAIOIIEH TIeOMETPUUYECKON
MIPOrpeccuu
4.3 3aiaBaTh MOCIEIOBATEIHFHOCTH PA3IMYHBIMH CIIOCO0AMHU
14 Hcnonp30BaTh CBOWCTBA IMOCIEAOBATEIIBHOCTEN MW MPOrPECCUU IS
' peIIeHUs PeaTbHBIX 3a7a49 MPHUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OnepupoBath MOHITUSIMH: MHOXKECTBO, ONIEPAIIMH HAJ MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBCHHBIN —amnmapaTr i OINMHCAHUS
5.2 peasibHBIX NPOIECCOB W SIBJICHUI, MPH pEIIeHWH 3a7ady W3 JPYrux
y4eOHBIX MPEAMETOB
5 3 OnepupoBaTh  TOHATHSAMH:  ONpEICICHHWE, TeopeMa,  CIICICTBUE,
' JI0Ka3aTelbCTBO
11 KJIACC
[LOKYMEHT MOAMMCAH 3MEKTPOHHOI NOAMMUCHIO
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Koz IIpoBepsiemble npeaMeTHbIE Pe3y/JbTATHI OCBOEHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yJjbTaTa
1 Yucna v BIYUCICHUS
OnepupoBaTh MOHATUSAMHU: HATYpaJbHOE, LIEJI0€ YHUCIO; HCIOJIb30BaTh
11 MPU3HAKU JIETUMOCTH LIEJIBIX YHCEJ, Pa3IOKEHUE YUCIa Ha TPOCThIC
MHOKUTENH VI PEIICHU 3a1a4
1.2 OmnepupoBath MOHATHEM: CTENIEHb C PAllMOHAIBHBIM [TOKa3aTelIeM
13 OnepupoBaTh  MOHATHUSAMM: JIOrapudMm  4YHcia, JECATUYHBIE U
' HaTypaJIbHBIE JIOTapu(PMbI
2 YpaBHEHMS U HEPABEHCTBA
[IpuMeHSTh CBOWCTBA CTEMEHW I MPeoOpa3oBaHUsl BBIPAKCHUH,
2.1 OIIEPUPOBATh INOHATUSAMM: I10OKA3aTEIbHOE YPABHEHUE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI [T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeimonHATe npeoOpazoBaHMs BBIPAXKEHUH, COAEPKAIIUX JIOTapU(pMBbL;
2.2 OIIEPUPOBATH MOHATHIMU: JOrapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE TUITBI JTOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 Haxoguts pemenns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMHU: CHCTEMa JIMHEWHBIX YypaBHEHHMH u eé
2.4 pElLlIeHNE; UCIONb30BaTh CUCTEMY JMHEHHBIX YPABHEHUH NJIs PELICHMS
MIPaKTUYECKUX 3a7a4
25 Haxomute  pemieHus  NOpPOCTEHIIMX CUCTEM U COBOKYITHOCTEH
' palMOHAJIbHBIX YPAaBHEHU U HEPABEHCTB
MogenupoBarh peanbHblE CUTyallUM Ha fA3bIKE alreOpbl, COCTaBJIATh
25 BBIPAKCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBHIO 3aJayl,
' HCCIIE0BaTh IIOCTPOEHHBIE MOJEINM C HCIIOJIB30BAHHUEM allapara
anreOpbl
3 OyHKIHUU U TpaduKu
OmnepupoBaTb MOHATHSAMHU: TEpHOAMYECKass (YHKLIHUSA, NPOMENKYTKU
31 MOHOTOHHOCTH (DYHKIIMM, TOYKU SKCTpeMyMa (DyHKIIMH, HauOoJbllee U
' HaMMEHbIllee 3HAYCHUS! (YHKIMH Ha MPOMEKYTKE; MCIOIb30BATh UX IS
nccieoBaHus QYHKIUY, 3aJaHHOH rpadukom
3 OnepupoBaTh MOHATUSMU: TpapHKH ITOKA3aTENbHON, TOrapu(pMUIECKON 1
' TPUTOHOMETPHYECKUX (PYHKIMH; W300pakaTb HMX Ha KOOPJMHATHOM
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TUIOCKOCTH ¥ MCTIOJIB30BATh JUIs PEIICHUs YPaBHEHUM U HEPaBEHCTB
N3o0pakath Ha KOOPAWHATHOM TUIOCKOCTH TpaduKH JIMHEHHBIX
3.3 yYpaBHEHUH M HCIIONB30BaTh MX MJIs PEUICHHS CHUCTEMbl JIMHEWHBIX
YpaBHEHUI
34 Ucnons3oBate rpaduku GyHKIUN A8 HMCCIEAOBAHUS MPOIECCOB U
' 3aBHCUMOCTEH U3 APYruX y4yeOHBIX TUCIUITINH
4 Hayana marematndeckoro anaiausa
OnepupoBarh TOHSATHSAMH: HENpEepbIBHAS (QYHKIHS, IMPOU3BOAHAS
4.1 (GYHKIMH, WCIONB30BaTh TEOMETPUUYECKUM W (U3HMYECKHUH CMBICIT
IIPOU3BOHOM /TSl peLIeHUS 3a1a4
42 HaxomuTh TpOM3BOAHBIC  3JEMEHTApHBIX  (OYHKIUH, BBIYUCIATH
' MPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKITHIT
Wcnonp3oBaTh MpOU3BOAHYIO JJIi  HCCIENOBaHUA  (QYHKIUMM Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh Pe3yIbTaThbl UCCIEAOBAaHUS K
MOCTPOEHUIO IpahuKoB
44 Hcnonp30BaTh IPOM3BOAHYIO Ui HAXOXACHUSI HAaWIYYIIEro peleHus B
' MPUKIATHBIX, B TOM YUCJIE COIMATbHO-9KOHOMHYECKHX, 3a7auax
45 OmnepupoBarh MOHATUSMHU: TIepBOOOpa3Hasi M WMHTErpal;, IOHHUMATh
' TEOMETPUUYECKUN U (PU3NUECKUIA CMBICT HHTETpaia
16 Haxogute mnepBooOpa3Hble 3JIEMEHTapHbIX (DYHKIMM, BBIUUCISTH
' uHTerpai o ¢popmyne Hetorona — Jleitoaura
47 Pemats npuknanHble 3a1a4u, B TOM YHCJIE COLUATbHO-DKOHOMUYECKOIO
' 1 (PU3HYECKOr0 XapaKTepa, CpeACTBaMH MaTeMaTHUYECKOI0 aHAIN3a
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Kon
1 Uucna v BBIYUCICHUS
Panmonaneupie uucna. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, MPOLIEHTHI,
OecKkOHEUYHbIE  Iepuoandyeckue  ApoOu.  Apudmernueckue  omepanum ¢
11 paloHaIbHBIMU YHCIaMM, NIPE00pa30BaHUs YMCIOBBIX BblpaxkeHHH. [IpumeHeHue
npoOel U MPOLIEHTOB [yl pEIICHUs NMPUKIAAHBIX 3aJad W3 Pa3IM4yHbIX OTpaciielt
3HAHUM U peaIbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHATbHBIE W HUPPAUHMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanud C JIeHCTBUTENbHbIMH 4YuciaamMu. [IpubnmxéHHbie
BBIYMCIICHHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUI
Crenenp c nenbiM mnokasareneMm. CranmaptHas (opma 3amucu JeHCTBUTENILHOTO
1.3 yucna. VMcnonb3oBanue noaxonasmeil GopMel 3amucu JEHCTBUTENBHBIX YHCEN IS
pelIeHusl MPaKTUYECKUX 3a]a4 U MPECTABICHUS TaHHbBIX
14 ApudmMeTnueckrii KOpeHb HATypaIbHOW CTereHH. J[ecTBUsS ¢ apupMETHICCKUMU
' KOPHSIMU HaTypaJlbHOM CTENEHU
5 CuHyCc, KOCMHYC W TaHIE€HC YHCJIOBOTO apryMeHTta. ApKCHHYC, apKKOCHUHYC,
' apKTaHT'€HC YKCIIOBOTO apryMEeHTa
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 ToxecTBa U TOXKAECTBEHHBIE TPEOOPa30BAHMS
95 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHU. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPABHCHHUN 1 HEPABEHCTB
2.5 Pemrenne nppanoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHHUM
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3aJa4 U 3a4a4
' U3 pa3IMyYHbIX O0NacTell HAyKHU U PeabHON KU3HU
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3 OyHKIUU U TpaduKh
31 OyHKIMA, cnocoObl 3amanus (QyHkiuu. ['paduk ¢yHkiuu. B3anmHO oOpaTHBIC
' byHKIIIHN
3.9 OOGmactp ompeneneHuss W MHOXKECTBO 3HaueHWM (ynknuu. Hymu dyHKuun.
' [TpomMexyTku 3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIE QD YHKIIUU
33 CrenenHas (QyHKIOWS C HATYpadbHBIM W IENBIM IOKaszareneMm. EE cBoiicTBa w
' rpaduk. CBoiicTBa u rpaduK KOpHS N-0il CTETICHN
34 Tpuronomerpudeckas OKpYXHOCTb, ONpPEACIICHUE TPUTOHOMETPHUYCCKUX (HYHKITUN
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTuueckoro aHanusa
i1 [TocnegoBarenbHOCTH, CMOCOOBI 3afaHHs TOCIEAOBATENbHOCTEH. MOHOTOHHBIE
' MOCJIEIOBATEIIEHOCTH
Apudmernueckas U reomerpuyeckas mporpeccud. beckoHeyHo yObIBaromas
42 reomeTpuueckas mnporpeccus. CymMMa OECKOHEUHO YOBIBAarOIIEH Te€OMETPHUYECKON
' nporpeccuu. dopmyra CIOXKHBIX IPOIEHTOB. VICmonap30BaHUE MPOTPECCHH IS
pellIeHns peabHBIX 3a7a4 IPUKIATHOTO XapaKTepa
) MHoXecTBa U JIOTHKa
MHoxecTBO, omepanuu Haa MHoxecTBaMmu. Jluarpammel Oiinepa — Benna.
5.1 [IpumeHeHHEe TEOPETUKO-MHOKECTBEHHOrO ammapara Jjis OMHCAHMs PeallbHBIX
MIPOIECCOB U SBJICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIeICTBUE, TOKA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbabie u niensie uncina. [Ipu3Haku qenMMOCTH HETbIX YHCe
1.2 CreneHs ¢ panmoHaibHBIM NTOKa3aTesneM. CBONCTBA CTEIEHU
1.3 Jlorapudwm uncna. JlecaTnaHbIe M HaTYpaIbHBIC JIOTapru (MBI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBanme BeIpaXKEHUH, COJIEPIKAIINUX JIOTapH (MBI
59 [IpeoOpazoBaHue BEIPAKCHHA, CONEPIKANTUX CTETICHH C PAITMOHATEHBIM
' roKa3aresnem
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2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbpHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckrue ypaBHEHHS 1 HEPAaBEHCTBA
26 Cucrempl JMHEHHBIX YypaBHEHMH. PeleHue mNpuKIagHbIX 3ajad € IOMOIIBIO
' CUCTEMBI JIMHEHUHBIX YPaBHEHUU
2.7 CucTeMbl U COBOKYNHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTUYECKUX 3aa4
' U 337124 U3 Pa3JInYHbIX 00JIaCTe HAYKU U peaJIbHON KU3HU
3 OyHKIMU U TpaduKu
Oynknus. Ilepuoguueckue ¢yHkuuu. IIpoMexyTkM MOHOTOHHOCTH ()YHKIIMH.
3.1 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HaunOonpimee W HauMeHbIIEe 3HAYCHHE
(hyHKIIMH Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue pyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [TokazarenbHas u gorapudmuueckas QyHKIUH, KX CBOMCTBA U TpaduKu
3.4 Wcnonp3oBanue rpadukoB GyHKIUHN 1715 pelIeHHs] ypaBHEHUH U TMHEHHBIX CHUCTEM
Wcnons3oBanue rpadukoB  (QyHKOHMA IS UCCICAOBAHHUS  IPOIECCOB U
3.5 3aBUCHMOCTEH, KOTOpbIE BO3HHMKAIOT NPU PEUICHUM 3aJad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATTbHOM KU3HU
4 Hauana maremarnueckoro anaimsa
4.1 HenpepoiBable pyHKIIMH. MeTOA MHTEPBAJIOB [T PEIICHUS HEPABEHCTB
4.2 [IpousBoanas ¢pyakuuu. ['eomerpuyeckuii 1 PU3NUECKUI CMBICI MPOU3BOTHON
43 [IpousBomHble 3neMeHTapHBIX (yHKIHA. DOpMyIbl HAXOXKIAECHUS TTPOU3BOIHOM
. CYMMBI, IPOU3BEJICHUSI U YACTHOTO (PYHKIIUI
[IpumeHeHne TNPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxieHne HanOoOJbIIero 1 HaMMEHbIIEro 3HaueHus (YHKIMM Ha
OTpe3Ke
[IpumeHeHne Mpou3BOIHOM AJIsl HAXOXKICHUS HAWTYUILEro PeleH s B MPUKIIAIHbIX
4.5 3ajjayax, ISl ONpEAENeHHMsl CKOpOCTM Ipolecca, 3aJaHHOro (opmynoi wim
rpaduKoM
4.6 [TepBooOpa3znas. Tabnwuia mepBooOpa3HBIX
47 WuTerpan, ero reomeTpudeckuii M (pU3MYECKHil CMBICI. BbIunciieHue uHTErpaia mo
' dhopmyne Hetotona — JleliOnuma
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGoOBaHNsI K MPEJIMETHBIM Pe3y/JIbTaTaM 0CBOCHHS
MpoBePsIeMOro OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl CpeIHero 001ero
TpeGoBaHus o0pa3oBaHus

Bnanenne meromamm A0Ka3aTeNbCTB, AJITOPUTMAMHU DELICHUs 3a/ad;
yMeHue (opMynupoBaTh M OINEPUPOBATH IOHATHSAMU: ONpeEeICHHUE,
aKCMOMa, TEOpEMa, CJIEACTBHUE, CBOMCTBO, MPHU3HAK, [OKa3aTEJIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHATh UX; YMEHHE (POpMYyTHpPOBAThH
o0paTHOE U IMPOTHBOIOJIOXKHOE YTBEP)KICHHUE, IIPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCHOIB30BATH METOJ MaTeMaTHMYecKoW WHIYKLUY;
IPOBOJUTH  JOKA3aTEJIbHBIE PACCYXAECHHUS TIpU pPELIEHUU 3ajady,
1 OLIEHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCyKICHWM;  yMeHHUe
OIEepUPOBaTh MOHATHUSAMH: MHOXKECTBO, IOJMHOXKECTBO, OIEpallUy HaJ
MHO)KECTBAMH; YMEHME HCIOJIb30BaTh TEOPETHKO-MHOMXECTBEHHBIN
anmnapar JJIs OIMCAaHMsI pEeaJIbHbIX MIPOLIECCOB U SIBJIEHUI U IIPU PELICHUU
3aJady, B TOM 4HCIE W3 JPYrUX YYeOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUIMHU: Ipad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONMCHIBaTh TIpadbl pa3IMUYHBIMU

crioco0aMu; UCTIONb30BaTh rpadbl MPHU peIIeHUH 3a1au

YMeHue ornepupoBaTh MOHATHUSIMH: HATYPAJIBHOE YMCIIO, LEIO0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTeIeM, KOPEHb HaTypaJbHOU CTEIEHU, CTENEHb
C paluOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JACHCTBUTEIbHBIM
mokaszareneM, JIOrapuM Yuclia, CHHYC, KOCHHYC W  TaHTEHC
IIPOM3BOJIBHOIO YMCJIA, OCTATOK IO MOAYJIO, PAlMOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHMCIO,  MHOXECTBAa  HATypPaJIbHBIX,  LEJBIX,
2 palMOHANbHBIX, JECHCTBUTENIBHBIX UHCEN; YMEHHE MHCIIOJIb30BaTh
IPU3HAKU JIETMMOCTH, HAaUMEHbIIUN OOIIMN NEIUTEeNh U HauMEHbIIee
of1iee kpaTHoe, anroput™ EBkiuaa mpu pelieHuu 3aaay; 3HaKOMCTBO C
pa3IUYHBIMM  [O3WLMOHHBIMM  CHUCTEMaMH  CYUHCIICHHS;  yYMEHUE
BBITOJTHATH BBIYUCICHHE 3HAYCHWH M MpeoOpa3oBaHUs BHIPAXKEHHUH CO
CTETIeHsIMH M Jiorapupmamu, mpeoOpa3oBaHuss APOOHO-pPALMOHATIBHBIX

BBIPDAKECHUM; YMEHHE OIEpUPOBaTh IMOHATHUSIMM: I10CIEN0BATEIBHOCTD,
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apupmeTnyeckas nporpeccus, reoMeTpuydecKas nporpeccus,
OeckOHEUHO yOBIBalOIIAsi TEOMETpPHUYECKas MPOrPeccHs; yMEHHE
3aJlaBaTh NOCIEA0BATEIbHOCTH, B TOM UHCIIE C TIOMOIIbIO PEKYPPEHTHBIX
¢dbopMyn; yMEHHE ONepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U ApI'YMEHT KOMILJIEKCHOIO
yrcna, ¢GopMa 3amucHd  KOMIUIEKCHBIX 4ucenl (TeoMeTpuyeckas,
TPUTOHOMETpUYECKass M  aireOpamyeckas); yMeTb IPOU3BOAUTH
apupMeTHyecKkre AEUCTBUS € KOMIUIEKCHBIMM YHCIaMH; HPUBOAUTH
IpUMEpPbl  UCIOJIb30BAaHUSA  KOMIUIEKCHBIX  4YMCE;  ONEpPUpPOBaTh
HNOHATHUAMHU: MaTpuua 2x2 u  3%3, onpeneiauTenb  MaTpULbL,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPECACIIUTEIIA

YMeHHEe oIepupoBaTh IMOHATUAMU: palMOHAIbHBIC, UPpPALUOHAIbHBIC,
NIOKa3aTeNbHbIe, CTENEHHBIC, JIorapu(@MUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUSI W HEPABEHCTBA, HMX CHCTEMBI; YMEHHE OINEPHUpPOBATh
HOHATHAMU: TOXKJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMN U HEPABEHCTB, DPABHOCHIBHOCTH
YpaBHEHUM, HEpPAaBEHCTB WU CHUCTEM; YMEHHE peEllaTh YypPaBHEHWS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YPaBHCHUSA, HEPABEHCTBA M CHUCTEMBl C IIapaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JUIS PEIICHUS MaTeMaTU4YeCKHUX

3a]1a4 U 3aJ1a4 U3 pa3IMyHbIX 00JacTel HayKu U peabHOM KU3HU

YMeHue onepupoBaTh MOHATHSAMHU: (QYHKIUS, YETHOCTH (QyHKIMH,
NEePUOJUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GbyHKIWHU, SKCTpeMyM (YHKINHU, HAHOONbIIee M HANMEHbIIIEE 3HAUYCHUS
(byHKIMHM HA POMEXYTKE, HEMPEPhIBHAS (YHKIIHS, aCHMITTOTHI Tpaduka
(¢yHKUMY, TIepBas U BTOpasi NPOM3BOHAS (PYHKIMU, T€OMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, ONpeaeaEHHBIN
MHTETpal, YMEHHE HAXOIWTh ACHUMITOTHI rpaduka (QyHKIHH; yMmMeHUE
4 BBIUUCIISAT  TIPOM3BOAHBIC CYMMBI, TIPOW3BEINCHHS, YacTHOIO U
KOMITO3UIIMM (DYHKIMI, HaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(yHKLIMU; yMEHUE HaXOJUThb IMPOU3BOAHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MPOU3BOMHYIO JUIS HCCIENOBaHUS (DYHKITHIA,
HAXOIUTh HAWOONBIINE W HAWMEHBIIWE 3HA4YCHUS (YHKIUH; CTPOUTH
rpadMKd MHOT'OYJICHOB C WCIIOJIb30BAaHUEM arapara MaTeMaTudeCcKoro
aHaiu3a; TMPUMEHATh TPOU3BOAHYIO JUIS HAXOXKJICHHUS HAMIY4Ilero

peliCHUd B IMPUKIAJIHBIX, B TOM YHCJIC COLUAIBHO-3KOHOMHWYCCKUX H
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(I)I/I3I/ILICCKI/IX 3aJadax; HaXOJWTh Ijiomaan 1 00BEMBI (bI/Il"yp C IOMOIIBIO
HHTCrpajia;, NpuBOAUTL MPHUMEPBI MATCMATHYCCKOro MOICIMPOBAHHUA C

NOMOIIIBIO T pepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMHU: TpaduKk (yHKIHHM, oOpaTHas
(GyHKIWS, KOMITO3UIMS (QYHKUIWH, JTUHEWHas (YHKIHS, KBaJpaTHUHAS
byHKIHS, paroHaIbHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETPUYECKHE (YHKIUH, OOpaTHblE TPUTOHOMETPUYECKHE
¢yHKUIMHK, TOKa3aTenbHas M Jiorapudmuyeckas ¢GyHKIUU; yMEHUE
CTpOUTH TpauKH HM3YYCHHBIX (YHKIUH, BBIIOIHATH MPeoOpa3oBaHUS
5 rpaguKoB (PyHKIIUNA, KCTIOIB30BaTh TPpadUKH ISl U3YUSHUS MPOIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUH 3a/ad U3 APYTUX YYEOHBIX MPEIMETOB H
3aJa4 U3 peaJbHOM JKU3HU; BBIpaXKaThb (POPMYJIaMu 3aBUCUMOCTU MEXIY
BEIMYMHAMH; HCIIONB30BaTh CBOWCTBA H rpaduku (YyHKOHH 7S
peleHus ypaBHEHH, HEPABEHCTB U 3a/1ad C IMapaMeTpaMu; H300paxkaTh
Ha KOOPJWHATHOM TIIJIOCKOCTH MHOXXECTBA pEUICHUH YypaBHEHHIH,

HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 33/ayM pa3HbIX THUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM ¥ YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBlICHHs JINYHBIMU U CEMEUHBIMU
(mHAHCAMM); COCTABJIATH BBIPAKEHHsSI, YPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 110 YCIOBHMIO 3aJa4M, MCCIENOBATh IIOJIyYCHHOE pEUICHUE U
OLIEHMBATh IPaBJIONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHE MOJEIUPOBATH
peanbHblE CUTyallUM Ha $3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHEHHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCIOBHUIO 3a/ayH,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C UCIOJIB30BAaHUEM amrapara

anreOpbl, UHTEPIPETUPOBATH MOTYUESHHBINH pe3yIbTaT

YMeHue onepupoBaTh MOHATHIAMU: cpeJHee apudmMeTnyeckoe, MeauaHa,
HauOonpIlee W  HaWMEHbIEe 3HAYCHMS, pa3Max, JHUCHEpPCHS,
CTaHJApTHOE OTKJIIOHEHHWE 4YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
UHTEPIPETHPOBATh WH(GOPMALIMIO, TPEJICTABICHHYIO B Talnuiax, Ha
JMarpammax, rpadukax, oTpakaronlyro CBOMCTBA pealbHBIX MPOIECCOB U
SIBJICHUI1; IPEICTABIATH HH(POPMALIHIO C TOMOIIBIO TAOIHII U JHATPAMM;
UCCIIeIOBaTh CTAaTHCTUYECKUE JaHHbIC, B TOM YHCIE C MPUMEHEHHEM
rpadU4ecKuX METOJOB UM  JJIEKTPOHHBIX  CPEACTB; TpaduvecKu
WCCIIeIOBAaTh COBMECTHBIC HAONIONEHUS C TOMOINBI0  JHarpaMm

paccerBaHus U JTUHEWHON peErpeccuu
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YMeHue ornepupoBaTh NOHATHUSIMHU: CIIYYaWHBIM OINBIT M CIyYalHOE
COOBITHE, BEPOSTHOCTh CIy4aHOrO COOBITHS; YMEHHE BBIYHUCIIATH
BEPOSITHOCTb C HCIIOIB30BAHUEM TpaduuecKux METOJ0B; NPUMEHSTH
(hopMyJIBl CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMYJTy TOIHOM
BeposTHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (HaKTHI U (OPMYIIBI,
OLICHUBATh BEPOATHOCTH PEATBbHBIX COOBITHI; yMEHHUE ONEpUpPOBAThH
MOHATHUSMU: ClIydallHas BEJIWYWHA, PACHPEACIICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKoe OXXHUIaHWEe, NUCHEPCUsT M CTAaHAApPTHOE OTKIOHEHUE
CIIy4allHOM BENWYMHBI, (YHKIMM paclpefeneHus ¢ IUIOTHOCTH
8 PaBHOMEPHOrO, TMOKA3aTEIbHOIO W HOPMAJIbHOIO PaCIpEICICHUM;
YMEHHE HCHOJb30BAaTh CBOMCTBA W3YYECHHBIX pPacOpeAciieHund Uit
pelieHust 3ajad; 3HaKOMCTBO C TOHSTHSAMH: 3aKOH OOJBIINX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIIEIOBAaHHM; YMEHHE MPHUBOIUTH MPUMEPHI
MPOSIBIICHHUS 3aKOHA OOJBIIMX YUCENT B MPHPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSIMH: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWM, YHCIIO TEepPeCcTaHOBOK, OMHOM HbIOTOHA; yMeHwme
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYXKACHUS IS PEIICHUS 3a/1aY;
OLICHHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJIYYECHHBIN PE3YJIbTAT

YMenue onepupoBaTh IMOHATHSAMM: TOYKa, INpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIrjia, IUIOCKUH yrod,
JIBYTPAHHBIN yroj, TPEXTPaHHBIA Yroyl, CKpEIIMBAIOIIMECS TMpsSMBbIE,
NapaJyIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yroi
MEXJy NPSAMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXKIY
9 IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh IIPU
pelIeHrr 3aJa4 KU3y4deHHbIe (AaKThl U TEOPEMbl ILNTAHUMETPUU; YMEHHE
OLIEHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHpa; CTPOUTh
MaTeMaTUYECKUE MOJENIN C IIOMOILIBI0 T'€OMETPUUYECKUX MOHATHH U

BCJIIMYWH, pCIIaTbh CBA3aHHBIC C HUMHU IMPAKTHYCCKUEC 3aaa9u

YMeHue ornepupoBaTh MOHATHAMU: IUIOMIAAb (GUTYPBI, 00BEM (QUIYpPHI,
MHOT'OI'pPaHHHK, MPAaBUJIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHUKA,
10 Ky0, TapajuleNienuIes, Mpu3Ma, Nupamuaa, (Gurypa um IMOBEPXHOCTbH
BpallleHNs], WIMHAP, KOHYC, map, cdepa, miomanb chepsl, Miomaib
MOBEPXHOCTH TMHPAMHJIBI, HPU3MBI, KOHYCa, LWIMHApa, 00BEM Kyoda,

MMPAMOYTOJIBHOI'O TIapajuICICUIICaa, MMUpPpaMU/bl, MIPHU3MbI, HOWJIWHIApPA,
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KOHycCa, I1apa, pa3BEPTKA MOBEPXHOCTHU, CEUEHUs KOHYcAa M LIWJIMHJPA,
napajuleJbHble OCH WJIM OCHOBAaHUIO, CEUYEHHE Il1apa, IIIOCKOCTb,
Kacaroufasicsi cgepbl, LUIMHApPA, KOHYCAa; YMEHHME CTPOUTh CEUeHUe
MHOTI'OTpaHHMKA, H300pakaTh MHOTOTPAaHHUKH, QUTYpPHl U TTOBEPXHOCTH
BpalICHUs], UX CEUYECHUs], B TOM YUCJIE C IOMOUIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPUMEHATh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAMOCTOATEIHHO
(hopMyITUpOBATH OMpEJCIICHUsT N3ydaeMbIX (DUTYpP, BBIIBUTATH TUIIOTE3HI
O CBOICTBax W MpHU3HAKaX reOMETpUUECKUX (puryp, oOOCHOBBIBATH WU
ONpOBeprarh MX; YMEHHE NPOBOJAUTH KiIaccu(UKaAMO QUryp 1o
Pa3IMYHBIM TPU3HAKaM, BBIMIOIHATH HEOOXOMUMBIC JIOMOTHUTEIHHBIC

MOCTPOCHUS

YMeHue onepupoBaTh IMOHSATHSIMHU: JBH)KEHHE B IPOCTPAHCTBE,
napayieNbHbIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue moA00UsA, MONOOHBIE QUIYpbI; YMEHUE
pacro3HaBaTh paBHBIE U MOA00HBIE (UTYPHI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXMTEKType; MCIIOIb30BaThb I'€OMETPUUYECKUE OTHOIIECHUS
IOpU pEHICeHWH 3a/1a4; HAXOIUTh TeOMETPUYECKHEe BEIWYMHBI (JJIHHA,
1 yroi, miomaab, o0bEM) NpPU pEUIeHHHM 3aJad M3 JIPYTHX Y4eOHBIX
IPEZIMETOB U M3 PEATbHOM )KU3HU; YMEHUE BBIUYUCIATH T€OMETPUIECKHUE
BEJIMYMHBI (IJIMHA, YTOJ, IJIOUaab, O0BEM, IUIOIIAAb IHOBEPXHOCTH),
UCTIONIB3YSl M3YydeHHBbIE (OPMYJIBl W METOABI, B TOM 4YHCIE: IUIOMIAIb
MTOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IMJIMHIPA, IUIOMAab chepsr,
00BEM Ky0a, MPSIMOYrOJFHOTO HapauieNienuea, MUPaMUabl, TTPU3MBI,

nuwirH/Apa, KOHYCa, Mapa, YMCHHC HaXOAUTh OTHOIICHUC 00BEMOB

NOJ0OHBIX GUTYp

YMeHue onepupoBaTh MOHATUSMU: MIPSIMOYTOIbHAsI CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOpPOB,
NpOM3BEICHNE BEKTOpa Ha YHCIIO, Pa3jIOKEHHE BEKTopa 1o 0asucy,
12 CKaJISIpHOE TIPOM3BEACHUE, BEKTOPHOE NPOU3BEICHUE, YTONI MEXKIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIN METO
JUIL peLIeHUs TeOMETPUYECKHMX 3ahad M 3adad JpYyrux Yy4eOHbBIX

MPEIMETOB

YMenue BBI6I/IpaTL HOI[XOII}IIJ_II/Iﬁ MCTOH Jid PpCHICHUSA  3ala4u,
13 INIOHMMAHUEC 3HAYUMOCTH MATCMATHUKKW B MU3YYCHHU MPUPOAHBIX H
O6H.[€CTB€HHI)IX IMpoLIecCCOB n SIBJ'IGHI/II\/’I; YMCHHUEC  pacClio3HaBaThb

INPOABJIICHUC 3dKOHOB MATCMATHMKH B HMCKYCCTBC, YMCHHC IIPHUBOJIMTH
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MaTeMaTUYECKON HayKu

OpUMEPBl  MATCMATHYCCKUX

OTKPBITUA  POCCUMCKOM UM  MHPOBOH
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Kon
1 Uwucna v BBIYUCIECHUS
11 Harypanbnble u uensie uncia. [Ipu3Haku JenMMOCTH LIETBbIX YHCe
19 Pammonansubie  umcma. OOBIKHOBEHHBIE €W JECATUYHBIC APOOHM, TIPOIICHTHI,
' OCCKOHEUHBIC TIEPUOIUYECKHE TPOOH
13 ApudmeTnueckuii KOpeHb HAaTypalbHOW cTerneHu. [leiicTBus ¢ apudmMeTrnuecKumu
' KOpHSIMH HaTypaJbHON CTETICHH
14 Crenens ¢ nenbvM nokaszareneM. CTeneHb ¢ palluOHaJIbHBIM NoKa3zaTeneM. CBOMCTBa
' CTETICHH
15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YUCIIOBOT'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTUuHbIC U HATYypaJIbHBIE JIOTapHPMbI
JlefictButenbHble  4ucia. ApudMeTHdyecKkue omnepanud ¢ JACHCTBUTEIHHBIMH
1.7 yuciaamu. [IpuOamkEéHHbIe BEIYUCIEHHS, TIPAaBUJIa OKPYIJIEHUS, IPUKU/KA U OLICHKA
pe3yJbTara BBIYMCIEHUN
1.8 IIpeoOpa3oBanue BeIpaKeHUH
1.9 KomnekcHsle uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-pallOHATIbHBIE YPABHEHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U TOrapuMUUEcKie ypaBHEHUS
2.5 Lenbie u 1poOHO-pallMOHATBLHBIC HEPABEHCTBA
2.6 WppannonaneHble HepaBeHCTBA
2.7 [TokazarenbHble U TorapupMUIEecKre HEpaBEeHCTBA
2.8 Tpuronomerpuuecke HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuiia cUCTeMbI IMHEHHBIX ypaBHeHHH. OnpeeauTens MaTpUIlbl
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3 OyHKIMU U TpadUKH
31 OyHKIMA, cnocoObl 3amanus Gyaknuu. ['paduk dyHkumm. B3zanMHOo oOparHBIE
' ¢byukun. YétHele u HeuétHble pynkuuu. [leproanueckue GyHKIMN
OGmactp ompeneneHuss W MHOXKECTBO 3HadeHUW QyHkiuu. Hymm dyHKmmm.
3 [IpoMexyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIUH.
' MakcuMymbpl U MUHUMYMBI (pyHkuuu. HauOonbiiee M HauMeHbIEe 3HAUYCHHE
(GyHKINU HAa TPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajJbHBIM M LEJbIM TOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U rpauKu
3.5 [TokazarenbHas u gorapupmuyeckas GyHKIUH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl rpadukoB ¢(ynkuuit. CoiicTBa  (QYyHKIHH,
' HETPEPHIBHBIX HA OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS T1OCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccu. opmyia CI0XKHbBIX IPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonHast Gpynkiuu. [Ipon3BoHbIE 2IEMEHTAPHBIX (HYHKIUH
[IpuMeHeHne TPOM3BOAHONW K HCCIAEAOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxosxaeHne HauOONIbIIero U HauMEHbBIIEro 3Ha4eHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHOXecTBa ¥ JIOTHKa
5.1 MHoxecTBO, onepaiuu Haj MHOXecTBaMu. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomobunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [psiMbIe 1 TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena v MOBEPXHOCTH BpaICHUS
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7.5

KOOleI/IHaTLI 1 BCKTOPbI
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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