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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa M Hadala MaTEeMaTHYECKOTO aHAIHM3a»
6a3zoBoro ypoBHs st ooyuatomuxcsi 10 —11 kimaccoB pa3zpaborana Ha ocHOBe DeepaibHOTO
TOCYJTapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa CPEIHETr0 OO0MEero oOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHA, MPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TPAaIUIMKA POCCHICKOTO OOpa3zoBaHus. Peann3anusi TporpaMMbl 00ECIICUYMBACT OBJIAJICHHE
KIIIOYEBBIMH KOMIIETCHIIUSMHU, COCTABIISIOIMIMMU OCHOBY JIJIsl CAMOPAa3BUTHUSA M HEMPEPHIBHOTO
o0pa3oBaHMs, LEIOCTHOCTH OOIIEKYIbTYPHOTO, JTUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIHUXCS.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOTO aHAINM3a» SBISETCS OJHMM W3 Hanboiee
3HAQYMMBIX B MPOTPAMME CTaplIel IIKOJIBI, OCKOJbKY, C OJZHOW CTOPOHBI, OH OOECIeYrBacT
WHCTPYMEHTAJbHYIO 0a3y IUIi W3y4YeHUS BCEX ECTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroi
CTOPOHBI, (OpPMUPYET JIOTHUECKOe U aOCTpaKTHOE MBIIIJICHHE YYalluxcs Ha YpOBHE,
HEOO0XOAUMOM I OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH.
B pamkax gaHHOTO Kypca y4aliuecs OBJIaeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast GOpMYJIMPYET CBOU JOCTHKEHHS B MaTEMaTHIECKOH hopme.

Kypc anreOpsl n Hagaa MaTeMaTHYeCKOTO aHAJIM3a 3aKJIabIBACT OCHOBY JJISI YCIICIIHOTO
OBJIaJICHNS 3aKOHAMH (PU3UKH, XUMHHU, OMOJIOTHH, TIOHUMAaHNS OCHOBHBIX TEHACHIMH 3KOHOMHKH
M OOIIECTBEHHOM JKW3HH, TIIO3BOJSET OPHEHTHPOBATHCA B COBPEMEHHBIX IHM(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONb30BaTh MX B MOBCEIHEBHOH >KU3HH. B Toxe
BpeMs OBJIaJICHUE aOCTPAKTHBIMHM U JIOTUYECKU CTPOTMMM MAaT€MaTHUYECKUMH KOHCTPYKIMSAMU
pa3BUBAaCT yMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH YTBEPXKICHUS,
UCIIOJIb30BaTh O00OOIIEHNEe M KOHKPETH3aluio, aOCTparupoBaHUE M AHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo1e n3ydeHus: anreOpsl M HaYall MaTeMaTUIeCKOTro
aHalM3a B CTapIIei MIKOJE yYalluecs MOJYYaroT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a]ad,
CaMOCTOSITEILHOTO ~ TIOCTPOCHUST ~MaTeMaTHYeCKMX MOJETeH  pealbHbIX CHTyallud W
MHTEPIPETAlNN TOJTYYEHHBIX pEIICHWH, 3HAKOMATCA C TpPUMEpPaMHd MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MpHUpPOJAE, HayKe M B HCKYCCTBE, C BBLIAIOMIMMECS MaTeMaTHYECKHMHU
OTKPBITHSAMH U UX aBTOPAMHU.

Kypc obnamaer 3HAUMTENbHBIM BOCHHUTATENbHBIM IOTEHLIMANIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbII MaTepuall, CliocoOCTBYIOMUN (HOPMUPOBAHHIO HAYYHOT'O MHPOBO33PEHHS,
TaK W dYepe3 chnenuduky ydeOHOM MEATENBHOCTH, TpPeOYyIomEeH CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, TIPOIOJDKATEIIHOM KOHIIEHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 32 TIOTYY€HHBIN
pe3ynbTar.

B ocHoBe meronuku oOydeHHs anreOpe M HadajsaM MaTeMaTH4YeCKOro aHaN3a JICXKHUT
JEeATEIIbHOCTHBIA TPUHIUT 00y4YeHHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTUYECKOI'0 aHAJIN3a» BKIIIOYAET CIIeIyIoIue
coJiepKaTenbHO-METOAuUecKue JUHUU: «Yucna u BbluucieHus», «DOyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maremarndyeckoro aHanuzay, «MHOXECTBA U JIOTUKA.
Bce ocHOBHBIE cOJepKaTeIbHO-METOJUYECKUE JIMHUMA HM3Y4aroTcs Ha MPOTSDKEHUHM ABYX JIET



o0yuyeHHs B cTapuieil IIKOJe, eCTECTBEHHO IOMOJHSISA JIpYr JIpyra M TOCTENEHHO HAaCHIIAsACh
HOBBIMHU TEMaMH U pasjenamu. [laHHbIN Kypc SBISETCS UHTETPAaTUBHBIM, ITIOCKOJIBKY OOBEINHSAET
B cebe cojepKaHWE HECKOJIbKHX MaTeMaTHYECKUX UCIHIUIMH: anreOpa, TPUTOHOMETPHS,
MaTEeMaTHYECKUI aHaJIN3, TEOpUsI MHOXKECTB U Jp. [Io Mepe Toro kak ydamuecs OBJIaJeBarOT BCE
0ojee IIMPOKMM MaTeMAaTUYECKUM almapaToM, Y HHX IOCJIeI0BaTelIbHO (QopMHUpYyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MATEMATHYECKYI0 MOJIEIb PEAILHON CUTyalluH, IPUMEHSATh
3HaHUs, TOJTy4YEeHHbIE B Kypce «Anredpa W Hadajga MaTeMaTHYECKOro aHalIu3a», AJIS pPeLIeHHs
CaMOCTOSITENIbHO C(POPMYJIIMPOBAaHHON MaTeMaTH4ECKOH 3ajauu, a 3aTeM HHTEepPHpeTHpPOBATH
MIOJIyYEHHBIN pe3ysbTar.

ConepxaTenbHO-MeToAnYecKast TUHUS «HHcIa 1 BBIYUCIICHUS 3aBepIIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIb30BAHUS EHCTBUTENBHBIX YHCEN, KOTOPOE OBIJI0 HAYaTO B OCHOBHOM mkose. B
cTapmieii mKoje oco0oe BHUMaHUE YJIeNseTcsi (OPMHPOBAHUIO TPOYHBIX BBIYHCIHTEIHHBIX
HaBbIKOB, BKJIIOYAIOIIUMX B ce0s HMCMOJIb30BAaHUE Pa3IMYHBIX (OpPM 3alKCHU AECUCTBUTEIHHOIO
4HCJIa, YMEHHE PAlMOHAJIBHO BBINOJHATH JNCHCTBUS C HUMH, J€aTb NPUKHUIKY, OLICHUBATH
pe3yabpTar. OOyuyarolmiuecs: IMOJy4YarOT HaBbIKM HPUOIMKEHHBIX BBIYMCIEHUH, BBINOJHEHUS
NeMCTBUI € 4MCIaMM, 3allMCaHHBIMM B CTaHJApTHON (hopMe, UCIONBb30BaHUS MaTeMaTHUECKUX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

JIuHus «YpaBHEHHS M HEPAaBEHCTBA» PEAJTM3YeTCs HA MPOTSLKEHUH BCEro OOyueHHs B
CTaplled WIKOJIE, IIOCKOJIBKY B KaXIOM paslerne IpOorpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIUX 337a4. OOyyaromumecs: OBJIaIeBalOT Pa3IMYHBIMU METOIaMH PEIICHUS LETIbIX,
palMOHAIbHBIX, UPPALMOHATIBLHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTEM. [loaydeHHbIE YMEHHS UCIIOIb3YIOTCS IPU UCCIIEI0BAHUH
(YHKIMHA C MOMOILBIO MPOU3BOAHOM, pEelICHUM NMPUKJIAAHBIX 33Jad M 3aJa4 Ha HaXOXICHHE
HauOOJIBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. JlaHHas coneprKaTesbHas IMHUS BKIIIOYAeT B
ce0s Takke (OpMUPOBaAHME YMEHUH BBIIOIHATH pacuéThl 10 opMysiaM, Ipeodpa3oBaHUs LETbIX,
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, & TAK)KE BBIPAXKCHUI,
colepkalmx creneHd M Jorapudmel. braromaps u3yudeHuro anreOpanyeckoro Marepuana
IPOUCXOANUT AaJIbHEHIIIEEe Pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBILUICHHS y4alluxcs,
(hOopMHUPYIOTCS HaBBIKH JCTYyKTHBHBIX pAacCyXJCHUH, pabOThl ¢ CHMBOJBHBIMH (HOpMaMH,
MIpe/ICTaBICHHs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB U HEPaBEHCTB. Anredpa
npeziaraeT 3¢ (eKTUBHbIE HHCTPYMEHTHI ISl PELIEeHHUs NPAaKTUYECKUX U €CTECTBEHHO-HAY4YHbIX
3a/1a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenpHo-MeToandeckast TuHUS «DYHKIUMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
JAPYTUMU JIMHUAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a1a€T II0CIEA0BATEIbHOCTD U3YYEHUs
Mmatepuaia. M3ydeHue CTeneHHOH, moKa3aTeNbHO!, Iorapu()MUIeCKOl U TPUrOHOMETPHUYECKUX
(yHKIMHA, UX CBOWCTB M rpadMKOB, UCHOIB30BaHUE (DYHKIMH A pemieHus 3a7ad U3 APYTUX
y4€OHBIX MPEIMETOB U PEATILHOM KU3HU TECHO CBA3aHO KaK C MaTeMaTUUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE yenseTcs: (opMHUpOBaHUIO
YMEHUsS BbIpaXaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Pa3IMYHbIMU BEJIUYMHAMHM, HCCIEI0BATh
HOJy4YeHHble (PYHKIUH, CTPOUTh UX Tpapuku. MaTepuai 3Toi coaepKaTeabHOH JIMHUKM HALElIeH
Ha Pa3BUTUE YMEHHUM M HaBBIKOB, MO3BOJISAIOLINX BBIPA)KAaTh 3aBUCUMOCTU MEXIY BEJIIMYMHAMU B
pa3In4HOil (hopMme: aHAINTHUECKOM, rpaduyeckoil u cioBecHoi. Ero usydyenue crnocobcTByer
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIICHHI0O M KOHKPETHU3aLUH,
HCIIOJIB30BAHUIO AHAJIOTUH.



CopepxarenpHas nnHus «Havyana mMaTeMaTHueCcKOro aHajan3a» IO3BOJISIET CYLIECTBEHHO
pacMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33ja4, JOCTYIHBIX 00y4JaloUIMcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXKHOCTh MUCCIIEIOBATh M CTPOUTH I'paduku QyHKIHHA, ONpeaensTh UX
HauOobIINE U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOMAAN GUryp U oOBEMBI T€J, HAXOIUTh
CKOpPOCTHM W YCKOpeHHsl mpoueccoB. JlaHHas cojaepkaTelbHas JIMHHSA OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOCHHS MAaTEeMAaTUYECKUX MOJeJIel peadbHbIX CHUTyallud, HaXOXKICHUS
HaWJIy4lllero pelleHus B NPUKIAJHBIX, B TOM YHCIE COLHAIbHO-?KOHOMHYECKHX, 3aJaydax.
3HaKOMCTBO C OCHOBaMM MAaTe€MaTH4YECKOI'O aHallh3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMasIbHO-IOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH DPACIO3HABATH
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKM B HaykKe, TEXHHKE M HCKyccTBe. OOydaroniyecs y3HAIOT O
BBIIAIOIMXCSI pE3YJIbTaTax, HOJYYEHHBIX B XO/€ PAa3BUTUS MaTEMATUKU KaK HAyKH, U UX aBTOPax.

CopepxarenbHO-MeTOANYECKAsT TUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. Te0peTUKO-MHOKECTBEHHbIE MTPEJICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKH M IIpeularaloT Haubosiee YHUBEPCAIbHBIHN SI3bIK, 00BEANHAIOMINN
BCE pas3fenbl MaTeMaTHMKU M €€ MPWIOKEHWH, OHHM CBSA3BIBAIOT pa3Hble MaTeMaTHYECKHe
JUCLUUIUIMHBL B equHoe 1enoe. IloaToMy BakHO 1aTh BO3MOKHOCThH IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAXEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Havajga MaTeMaTHYeCKOrO aHAJIU3a» MPHCYTCTBYIOT TAKKe OCHOBBI
MaTEeMaTHYECKOI0 MOJIEIMPOBaHUs, KOTOpPbIE NPU3BaHbI CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJieJIel peanbHbIX CUTYyallUi, UCCIEOBaHMs 3TUX MOJENIel ¢ IOMOIIbIO annapaTta aareOpsl u
MaTEeMaTHYeCKOr0 aHalu3a M MHTEPHpeTaluy IOJyYeHHBIX pe3yJbTaToB. Takue 3a/laHus
BIUIETEHBl B KaXABI M3 pa3/esioB IPOrpaMMbl, MOCKOJbKY BECh MaTepuall Kypca HIMPOKO
UCTIONIb3YeTCs A PeleHNs NMPUKIaTHbIX 3aaa4. [Ipu pemieHnn peaibHbIX NPAaKTUYECKUX 3a]a4
yuyalmuecss — pa3BUBAalOT  HAONIONATENIbHOCTh,  YMEHME  HAaXOJIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCMOJIb30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOJIEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PELICHMS NPUKIATHBIX 3a]ad OpraHu3yercsl B
npolecce U3y4eHHs BCEX TeEM Kypca «Anredpa ¥ Hadaaa MaTEMaTU4ECKOTO aHAIHU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wm3yuenue ydeOHOro Kypca «Anredpa m Hauvajga aHanu3a. ba3oBwlid ypoBeHb» B 10
KJ1acce oTBoaAUTCs 68 "acoB (2 yaca B HEJENIO).



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYHMCIEHUSA

Pannonanehbie yncna. OObIKHOBEHHbIE U JECSITHUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauyeckue  apodu.  Apudmernueckue omepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IIpumeHeHue apoOeil M NPOLIEHTOB MJs pPELICHUs
NPUKJIAJHBIX 337a4 U3 Pa3IMUHBIX OTpaciiel 3HAaHUHN U pealbHOM KU3HMU.

JleiicTBuTenpHble yKcha. PalyoHanbHble U MppalMOHANbHBIE YMCiIa. ApHU(pMETHYeCKHue
OTlepaluu C JACHCTBUTEIbHBIMH yuciaMu. [IpuOmmkEéHHbIE BBIYMCICHUS, IPAaBUIA OKPYTJICHHS,
IPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nenbM mokazateneMm. CtaHmapTHas Gopma 3alucH ACHCTBUTEIHFHOTO YHCIA.
Ucnonb3oBanue mnoxaxonsmie @opmbl 3amMcu  JEHCTBUTENBHBIX YHCEN JJIs  pelleHus
IIPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHbIX.

ApudmeTndeckuii KopeHb HaTypaidbHOW ctTeneHu. JledicTBus ¢ apudMeTHUYECKUMU
KOPHSIMHM HaTypaJIbHOW CTETICHH.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHMCJIOBOT'O apryMeEHTA.

YpaBHeHus 1 HepaBeHCTBA

ToxnaecTBa 1 TOXKIECTBEHHbIE Pe0Opa30BaHUS.

[IpeoGpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHbBIE TPUTOHOMETPHUYECKHE
hopmybL.

YpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, peleHue HepaBeHecTBa. MeTo L MHTEPBAJIOB.

Penienue nensix U ApoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenue nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHUIl U HEPABEHCTB K PEILIEHUIO MAaTEMAaTUYECKUX 3aJad M 3aJad U3
pa3nMyHBIX 001acTeil HAYKH U PeaTbHOM KU3HU.

DyHKIUH U TpaGuKU

OyHK1M, crocoOs! 3aganus pyHkun. ['padux pynkuun. Bzaumuo oOpaTtHble QyHKITHH.

OO6mnacth omnpeaesieHnsi 1 MHOXKECTBO 3HaueHud pyHkmuu. Hymu dyakuun. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKIIUH.

CrenenHas (yHKIMsS C HaTypalbHbIM M ILI€JbIM IokKa3aTeneMm. EE cBoiicTBa u rpaguk.
CoiicTBa u rpaduk KOpHS n-0i CTENEHN.

Tpuronomerpuueckass OKpPY>KHOCTb, OIpENEICHUE TPUTOHOMETPUUYECKUX (YHKLIUH
YHICIIOBOT'O apryMeEHTa.

Hayana maTeMaTH4eCKOro aHaJu3a

[locnenoBarenpHOCTH,  CMOCOOBI  3aJlaHUsl  MOCJENOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATENBHOCTH.

Apudmernueckass u  reomeTpuyeckas — Inporpeccuud. beckoHeuyHO — yObIBaroluas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBaIOLIEH IeOMETPHUUECKOW MpPOrpeccui.
®dopmysia CIO0XKHBIX IPOLEHTOB. lcnonb3oBaHWe MPOrpecCUM A PELICHUs pealbHbIX 3ahad
MIPUKJIAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA



MHosecTBO, onepaluu Hajl MHoOkecTBaMu. Jmarpammel Oinnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aInmapara JUuisl OIUCAaHUS PEaJbHBIX IIPOLECCOB U SIBICHUU, IPU
pelIeHNH 3aJ1a4 U3 IPYTUX y4eOHbIX IPEAMETOB.

Omnpenenenue, Teopema, CIeICTBHE, J10KA3aTEIbCTBO.

IINTAHUPYEMBIE PE3YJIBTATHBI

OcBoeHHe yqe6H0ro npeamMeTa «MaremaTtuka» IJOIKHO obecneunBaTh JOCTHXXCHHEC Ha
YPOBHEC CPCOHETO O6H.ICFO 06pa30BaH1/1;1 CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U
MMPEAMCTHBIX OGp&SOB&TCHBHHX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIugHOCTHBIE PE3yJBTaThl OCBOCHHS MNPOrpaMMbl y4eOHOTO mpeamera «MaTtemaTuka»
XapaKTEePU3YIOTCS:

['paxxnaHckoe BOCIIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMKA OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKHX OCHOBAaX
(OYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAYCHHEM.

[TarpuoTHdeckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBOKEHHUS K MPOILIOMY
U HACTOSILIEMY POCCHUHMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKCHHUSIM
POCCHICKHX MaTEMaTUKOB U POCCHUMCKON MaTeMaTHYE€CKOM MIKOJIbI, K HMCHOJb30BAHUIO ITHX
JTOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IICHHOCTEH pPOCCHUICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTIDKCHUM HAyKW U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas 3CTETUKY  MaTEMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, pacCYKACHUI; BOCIPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHHE:

c()OPMUPOBAHHOCTHIO yMEHHSI TPUMEHATh MAaTeMaTHYeCKHEe 3HAHUS B HMHTEpecax
310poBOTO M Oe3omacHoro oOpasza JKU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3JI0OPOBBIO
(3mopoBoe muTaHuE, COANTAHCUPOBAHHBIN PEKUM 3aHATHUH W OTIbIXa, peryispHas Gu3ndeckas
AKTUBHOCTb); (PU3MUECKOr0 COBEPUICHCTBOBAHUSA, NPU 3aHATUAX CIIOPTUBHO-0310POBUTEIHHON
JeATEIbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IEHHOCTU TPYIOJIO0US; MHTEPECOM K Pa3IMYHBIM
chepam npodhecCHOHATBLHOW ACSITeNTFHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOpP OyayIiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC



JKHU3HCHHBIC IIJIaHBbI, T'OTOBHOCTBIO H CHOCOGHOCTBIO K MaTeMaTI/I‘-ICCKOMy O6p3.30BaHI/IIO n
camM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUN
MPAKTHYECKHX 33729 MaTeMAaTHUECKON HAMPaBICHHOCTH.

DKOIOTrHYECKOE BOCITUTAHUE:

C(l)OpMI/IpOBaHHOCTBI-O BKOHOFI/I‘IeCKOﬁ Ky.]'IBTypI)I, IIOHUMAHHUEM BJIIMAHUA COIIUAJIBHO-
9KOHOMHYECKUX TPOIECCOB HAa COCTOSHHUE NPHUPOJHOM W COLMATIBHOW CpPEIbl, OCO3HAHWEM
I00ATLHOTO  XapakTepa AKOJOTMYECKHX  MpoOJIeM; OpHEHTAalMed Ha  IPHMEHEHHE
MaTeMaTHYECKUX 3HAHUU I PEHICHHS 3a/1a4 B 00JIACTH OKPYXKAIOIIEH Cpeibl, TUIAHUPOBAHUS
MOCTYIKOB ¥ OIEHKU UX BO3MOXHBIX ITOCJIEICTBUHN ISl OKPY KAIOIIEH CPEIbI.

HGHHOCTI/I Haquoro IIO3HAHUA:

c()OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMaTHYECKOW HAyKH Kak C(epsl
‘ICHOBG‘I@CKOﬁ JACATCIIbHOCTH, 3TAIlOB eé pa3BI/ITI/I$[ U 3HAYUMOCTHU IS pa3BI/ITI/I$[ MUBUIIN3AllNN,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH U MaTeMaTHIEeCKON KYJIbTYPOU KaK CPEJCTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO M MCCJICIOBATEIBCKYIO JEATSIBHOCTh HHIUBUIYATBHO
U B IpyTIIIe.

METAIIPEMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOCHUS MIPOrPaMMBbI Y4eOHOTO TipeameTa « MaTemMaTnkay
XapaKTepU3yIOTCS ~ OBJAJEHHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OCUCMBUAMY,  YHUBEPCAIbHbIMU — Pe2YIamUEHbIMU
oeticmseusmu.

1) Vuueepcanvnvlie noznasamenwvmsle oeticmsus, obecnewusarom hopmuposanue 6DA308blx
KOZHUMUBHBIX NPOYECCco8 00 Yaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHcAowe20 Mupa,
npuMeHeHue J102ULeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBble tornueckue NeMCTBUS:
® BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHSITUIA, OTHOIICHUH MEXIY TMOHATUSIMH;, (HOPMYIHPOBATH OMPEICIICHUS TOHSATUN;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS I 00OOIICHUS
U CpaBHEHUS, KPUTEPUU TIPOBOIUMOTO aHAN3a;

® BOCHpPUHUMATh, (POPMYJIUPOBATH U MPEeOOPa30OBBIBATH CY)KIEHUS: YTBEPAUTEIbHBIE U
OoTpulaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

®  BBHIIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHs B (haKTax,
TAHHBIX, HAONIOACHHUSX W YTBEPKACHUSX; IpEAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUYU;
® JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U WHIYKTUBHBIX
YMO3aKTIOYCHHNA, YMO3aKITFOUSHUH 110 aHAJIOTHH;

®  [IPOBOAWTH CAMOCTOSTEIHHO JIOKA3aTeIhCTBA MATEMATHUSCKUX YTBEPKIACHUN (TIPSIMBIC
U OT TPOTHUBHOIO), BBICTpaWBaThb AapryMEHTAlUIO, NPHUBOJUTH TNPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

® BpIOMpaTh crnoco0 pemieHus y4deOHOW 3anayu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASIIUN ¢ YYETOM CaMOCTOSTENIBHO BBIICICHHBIX
KpUTEPUEB).

BbazoBblie ucciienoBarensCKue ACHCTBHS:



UCIOJIb30BaTh  BONPOCHI  KaK  HCCIEA0OBAaTEIbCKUI  MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpOBaTH BONPOCHI, (PUKCHUPYIOLIHE MPOTHBOPEUYHUE, MPOOIIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO MO3HIIHUIO,
MHEHHE;

NPOBOJUTHh CAMOCTOSITENIFHO CIUTAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4YeCcKOro OOBEKTa, SBICHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SBJICHUSMH, TIPOLIECCAMH;
CaMoCTOATENIFHO  (popMyIHpOBaTh OOOOWICHMS W  BBIBOABI MO  pe3yjbTaTaM
NPOBEAEHHOIO HAOIOJCHNS, UCCIIEOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
Pe3yJIbTAaTOB, BBIBOJOB U 0000IIEHNIA;

IPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEIIIOI0KECHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ uadopmanmeii:

BBIBIIATH Ae(UIMTH HHPOpMAINK, TAaHHBIX, HEOOXOJUMBIX JUIS OTBETa HA BOIIPOC U
JUISL pEILICHUS 3a/1a49H;

BBIOMpaTh HMHGOPMAIMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHUCTEMaTH3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh HH(POPMAILMIO, TMPEACTaBIATh €€ B pa3nuyHbIX (opmax,
WITIOCTPUPOBATH TpadUuecKu;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM 10 CaMOCTOSTEIHHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) VnusepcanvHvle KoMMyHuUKamueHnwle oeilicmsus, obecneuusaom c@opmuposaHnocms

COUUAJIbHbIX HABbLIKO6 06yqa}0u;uxc;z.
OomexHue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXkIEHHUS B COOTBETCTBUHU C YCIOBHUAMHU M LEISIMU
OOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpaXaThb CBOI TOYKY 3PEHUS B YCTHBIX U
NMUCBbMCHHBIX TCKCTAaX, AaBATh IMMOACHCHHA IO X004y PCIICHUA 3ala4, KOMMCHTHUPOBATDH
MIOJIyYEHHBIN pe3ysIbTarT;

B X0/1¢ 00CYKJICHHS 33]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOH TEMBI, TPOOIEMBI,
pelraeMoii 3a/1a4u, BEICKA3bIBATh H/ICH, HAIICJICHHBIE HA TIOMCK PELICHU; COMTOCTABIIATh
CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX YYaCTHUKOB JIHAJIOra, OOHapy>KUBATh pa3Indne
¥ CXOJCTBO IO3MIMI; B KOPPEKTHOH (opme (opMyIHpoBaTh pa3HOITIACHS, CBOU
BO3PAXKEHHUS;

MPCACTABIATh PE3YJIbTATHI PCUHICHUA 3aJa4d, SKCIICPUMCHTA, UCCICAOBAHHNA, ITPOCKTA,
CaMOCTOATCIBHO BLI6I/IpaTB (1)0pMaT BBICTYIIJICHUA C y‘-IéTOM 3aa4 Mpe3CHTaluu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUYECTBO:

HOHMMATh ¥ UCTIOJIH30BATh MPEUMYIIECTBa KOMAHHON 1 MHUBHYJILHON PaOOTHI ITpH
penieHuy y4eOHBIX 33/1a4; NPUHUMATh IIeJIb COBMECTHOW JESTEIbHOCTH, TUNIAHUPOBATh
OpPraHM3alUI0 COBMECTHOH paboThI, pachpenessTb BUAbI padoT, JAOTOBAPHBATHCS,
00Cy»X/1aTh MPOLIECC U PE3yIbTAT pabOThl; 0000IATh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHuss, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMIOIHATH CBOIO YaCTh paOOTH M KOOPAMHUPOBATH CBOM JEHCTBUS



C APYTUMH YJICHAMHU KOMaH/Ibl; OLICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Yuusepcanvnvie pecynamuenuie oelicmaus, obecneuusarom Gopmuposanue CMoiCio8bixX
YCMAHOBOK U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranu3anusi:

COCTABJIAThH IIJIaH, AJTOPUTM pEIIEHHs 3aJaud, BBIOMPATh CIOCOO pELIeHHs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIIeHH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTpOJIB:

® BRBIAJeTh HaBBIKAMU II03HABATENFHOW pe(IeKCHM KaK OCO3HAHHUS COBEpIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI MPOLECcCa W Pe3ysibTara PEIICHHs MaTeMaTHYECKOU
3a/1a4H;

® [IPEeABHIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU 3a/1a4, BHOCHUTH
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHMBATh COOTBETCTBUE pe3yJibTaTa LEIW U YCJIOBUSAM, OOBSICHATH NPUYMHBI
JOCTIDKEHUSI WIIM HEIOCTHKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI
OcBoeHue yueOHOTO Kypca «Anredpa U Hadajia MaTeMaTHUYECKOro aHaju3a» Ha YpPOBHE
cpemHero oOmiero oOpa3oBaHus JOHKHO 00ECIEYMBATH JTOCTHYKCHHUE CIICAYIOMNUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yucoa U BbIYUCIEHUSA

OHepI/IpOBaTI) MOHATHUAMU: pPALlMOHAJIBHOC U I[CI\/JICTBI/ITCJ'II)HOC qucijio, OOBIKHOBEHHAsT U
JCCATHYHAasA )IpO6I), IMPOLCHTEI.

BoinonHsATs apudmMeTHUecKre Onepalnu ¢ parioHaIbHBIMU U JEHCTBUTENbHBIMH YHCIAMH.

BoinonuaTe npuONMKEHHBIE BBIYMCICHUS, HCIONB3Ys TMpaBUia OKPYTJEHUS, enaTh
NPUKUIKY U OLIEHKY pe3yJbTaTa BHIYHCICHUH.

OnepupoBaTh MOHATUSAMHU: CTETICHb C LIENBIM MOKa3aTelneM; cTaHAapTHas Gopma 3amucu
JeMCTBUTENIFHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOIANIYI0 (hopMy
3a1Imucu I[GﬁCTBPITCJIBHBIX YUCCII OJid PCUICHUS MMPAKTUYCCKUX 3adad U IPCACTABJIICHUA JaHHBIX.

OHepI/IpOBaTI) MOHATHUAMU: CUHYC, KOCMHYC U TAHI'CHC IPOU3BOJILHOI'O YIJIa; UCII0JIb30BAaTh
3aMUCh TPOU3BOJIBHOTO YTJIa Yepe3 00paTHbIE TPUTOHOMETPUUIECKUE (DYHKITHH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh NOHATUAMHU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; I1I€JI0€, pallMOHAIBLHOE,
UppalMOHATIbHOE ypaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BoimonuaTe  mpeoOpa3oBaHUs ~— TPUTOHOMETPUUECKMX  BBIP@XEHHH W pemiarh
TPUTOHOMETPHUIECKHUE YPABHEHHUS.



BoImonHATe npeoOpazoBaHMs LETbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKECHUN U
pelaTh OCHOBHBIE THIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHMSI 1 HEpaBEHCTBA JJIsl PEILEHUS MaTEeMAaTUYECKUX 3a/a4 U 3a7ad U3
pa3IUYHbIX 00JaCTe HAyKU U peanbHOM KU3HH.

MonenpoBaTh peajbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTaBISATh BBIPAKEHMUS,
YPaBHEHHs, HEPABEHCTBA [0 YCJIOBHIO 3a/a4yd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa ajareopsl.

DYyHKUUH U TPAaPUKHU

OmnepupoBaTh MOHATUSAMH: (QYHKIHUS, CIIOCOOBI 3a1aHUs (PYHKIUH, 007acTh ONpeIeIeHUs
¥ MHO>KECTBO 3HAUeHUH (PYHKUUH, rpaduK QYHKIUH, B3AUMHO OOpaTHbBIE (PYHKITUH.

OmnepupoBaTh MOHATHAMU: YETHOCTD M HEYETHOCTD (PYHKIIUH, HYJIN (PYHKITUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBath rpaduku GyHKUMN U1 pellIeHUs] ypaBHEHUH.

Crpouth W yuTaTh Tpadukyd JTUHEHHON (YHKIMH, KBAaIpaTUYHOW (DYHKIIUH, CTEIIEHHOM
(YHKIMH C LIEbIM [T0Ka3aTelIeM.

Hcnonb3oBate rpaduku (GyHKIMHA JUIS UCCIIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH HpU
peLIeHUH 3aJad U3 APYTruX y4eOHbIX HPEIMETOB M peabHOW KM3HM; BbIpaxaTb (hopMyJamu
3aBUCUMOCTH MEKy BETMUMHAMHU.

Havyana maTeMaTH4eCKOro aHaJImu3a

OmnepupoBaTh MOHATHUSAMH: IOCIEIOBATEIBHOCTD, apU(METHUECKAsT U T€OMETPHUYECKas
IPOrPECCUH.

OnepupoBaTh NOHATHUAMU: OECKOHEYHO yObIBaIOIAsi FEOMETPUUECKas POTrpeccHsi, CyMMa
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM MPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IIMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M IIPOrPECCUl Ui PEIICHHs pealbHbIX
3a/1a4 PUKJIAJHOTO XapaKTepa.

MHoXKecTBa M JIOTHKA

OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONEpPAI[U HAJl MHOKECTBaMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jjsl ONUCaHUs peallbHbIX MPOIIECCOB
U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIBCTBO.



TEMATHYECKOE ITNTAHUPOBAHHUE
10 KITACC

KoanuyecTBO 4acos

DJIeKTpPOHHbIe (HU(POBbIe)

HaumeHoBaHMe pa3/iejioB M TeM NPOTrPaAMMBbI KonTpoabHbie
n/n pasi porp Bcero P oOpa3oBaTe/ibHbIe pecypchl
padoTbI
1 MHoOkecTBa pallMOHANIBHBIX U IEHCTBUTENbHBIX Yncel. PanmoHanbHbie 14 1 bubnnoreka [JOK
YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
but6mmoreka [{JOK
2 | O . 6
yHKIUHU U rpaduku. CTeneHb ¢ [EeNbIM MoKa3aTelieM httos://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—0oi cTeneHu. MpparmoHanbHbIe ypaBHEHUS U 18 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/1568aba3
bu6mmorexa [{OK
4 | © T 22 1
OpMYJIbl TPUTOHOMETpUH. TpUrOHOMETPHUYECKHE YPaBHEHNUS hitos://m_edsoo /| 568aba3
5 | IlocnenoBaTenbHOCTH U TPOTPECCUU 5 bubmmorexa [OK
A poTp https://m.edsoo.ru/1568aba3
bu6nmmoreka [IOK
6 |II 0600 i 3 1
OBTOpEHHUE, 00001IeHIE, CUCTEeMaTU3alus 3HaHUI bttos://m. edsoo.re/1 568aba3
OBHLIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 68 4



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

INIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB Jlata uzyyenus
Ne . B y 3J1e1c;p0ﬂm,1e uu¢poBbIe
HTPOJILHBI
o/ eMa ypoka Beero | LOHTPOT N baxT o0pa3oBaTe/bHbIE
paﬁOTbl pecypcbl
1 MHok€eCTBO, Onepanuu HajJ MHOXKECTBaMHU. /luarpamMmsl 1 03.09 bub6nuoreka [IOK
Ditnepa—Benna ' https://m.edsoo.ru/746d5dce
Panmonanpsubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, but6mmoreka [{OK
2 1 08.09
MIPOIICHTHI, 0ECKOHEYHBIC TIEPUOIUYECKHUE TPOOH https://m.edsoo.ru/be888093
Apudmerndeckne onepanuy ¢ pauoHATbHBIMUA YHCIAMH, bubmmoreka [IOK
3 . 1 10.09
peoOpa3oBaHs YUCIOBBIX BhIPAKEHUN https://m.edsoo.ru/4d7f95fe
4 [Tpumenenue apoGei U MPOLEHTOB ISl PELICHUs TPUKIIaIHBIX I 15.09 bu6nuoreka [IOK
3a]a4 U3 Pa3IMUHBIX OTpaciell 3HaHUH U pealbHOU )KU3HU ' https://m.edsoo.ru/44dd1046
5 [Tpumenenue apobeli U MPOIEHTOB JJIs PEIIEHUS PUKIIATHBIX | 17.09 bu6muoteka [{IOK
3a/1a4y U3 Pa3IMIHBIX OTpaACeH 3HAHUA U PeaTbHOM KU3HU ' https://m.edso00.ru/d99d8c74
bubmuoreka [JOK
6 i .P 1 22.09
JleiicTBuTenpHble yncia. ParoHanbHble M MppallMOHAIBHBIE YHCIa https:/m.edsoo rw/2f36a36f
bubmuoreka [JOK
A i 1 24.0
7 pudMeTHIecKHe onepaluu ¢ JeHCTBUTEILHBIMU YNCIIaMU 9 hitps://m.edsoo.ru/a97al 2d9
[TpuOkE€HHBIE BHIYMCICHUS, IPAaBUiIa OKPYTIICHUS, TPUKUIKA U bubmuoteka [{IOK
8 . 1 29.09
OILICHKA pe3yJibTaTa BEIYUCICHUN https://m.edsoo.ru/cb723tbd
bu6mmoreka [{OK
9 T 0 1 01.10
OKJIECTBA U TOKJECTBEHHBIE IPEOOPA30OBAHUS htps:/m.edsoo ru/3a23acl 5
bubmuorexa [JOK
10 1 06.10
¥ PaBHEHHe, KOPEHb ypaBHeHIs https://m.edsoo.ru/11ac68be
bub OK
11 | HepaBeHCTBO, penieHNE HEPABEHCTBA 1 08.10 uomwotexa I

https://m.edsoo.ru/50bdf26d



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d

bu6mmorexa [IOK

12| Merox umrepeaion 1310 https://m. eds00.ru/7755d99
13 Pemienue nensix U ApoOHO-pAIMIOHAIBHBIX YPAaBHEHUH U 15.10 bubmmoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6ec7al07
14 KoHTponbHas pabota mo Teme "MHOKeCcTBa pariOHAIBHBIX U 20.10 bubmoreka [JOK
JENCTBUTENBHBIX YHcell. PalloHabHbBIE YpaBHEHMSI U HEPABEHCTB" https://m.edsoo.ru/1914a389
15 @yHKIMS, cr1oco0bl 3a1aHus GyHKIMU. B3aumMHo oOpaTHbIE 2910 bubnnorexa [HOK
GyHKITIN https://m.edsoo.ru/226eeabf
16 I'padux pynkuuu. O6nacTs onpeaeaeHus 1 MHOXKECTBO 3HaYCHUN 05.11 bub6muoreka [IOK
¢ynkunu. Hynu ¢pynkunu. [IpoMexxyTKH 3HAKOITOCTOSIHCTBA https://m.edsoo.ru/763e75¢ee
bubanoreka [JOK
17 | YétHble U HEUETHBIC QYHKIIUU 10.11 hitps://m.c dsﬁ).ru FA564ad
18 Crenensb ¢ nensM nokaszareneM. CTangapTHast popMma 3amvcu 1211 bubnnorexa [JOK
IeHCTBUTEILHOrO YHCIA https://m.edsoo.ru/66446d3e
19 Hcnonb3oBanue noaxozsmeii popmbl 3anucu 1eHCTBUTEIBHBIX 1711 bubmmoreka [IOK
YHCeIN JUIs PEUICHUs MPAKTUYECKUX 3a/1a4 U TPEACTABICHUS JaHHBIX https://m.edsoo.ru/6eadc6fl
20 CTeEIeHHa;I (GyHKIHS C HATYpaJIbHBIM M LIETBIM MoKa3areneM. E¢ 1911 bubmuorexa [JOK
CBOMCTBA U rpaduk https://m.edsoo.ru/3f25a047
21 | Apudmernueckuil KOpeHb HATYpaJIbHOM CTETIEHU 24.11 ﬁggﬁ;ﬁiﬁiiﬁf 14803644
bubmmoreka [IOK
22 | Apudmerndeckuil KOpeHb HaTypallbHOW CTETIEHU 26.11 hitps://m.c dsi.ru JeTfeddb
23 | CBoticTBa apu(hMETHUECKOTO KOPHSI HATYPAJIbHOU CTEIICHH 01.12 bubmmorexa LIOK
https://m.eds00.ru/d0f0b260
bubnunorex K
24 | CpoiicTBa apu(pMEeTHYECKOr0 KOPHS HATYpaJbHOM CTENEeHU 03.12 httSJsI: ) /(I)n.ee daS(I)-f)(.)ru 163389865
25 | CoiicTBa apu()METHUECKOTO KOPHSI HATYpaJIbHON CTENICHH 08.12 bubmmorexa HOK

https://m.edsoo.ru/444c¢4b9c
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bu6mmorexa [IOK

2 7 —OM 10.12
6 JeticTBus ¢ apuMEeTHUECKUMHU KOPHSIMHU N—OM CTENEHU 0 hitns//m.edsoo. ru/S4b815¢5
bu6nuoreka [JOK
2 7 —Ol 15.12
7 JleiicTBus ¢ apupMETHIECKIMH KOPHSIMHU N—OW CTETICHH 5 hitns//m.edsoo.ru/83105a0¢
. . bu6nuoreka [IOK
28 JeticTBus ¢ apu(METHUISCKUMHU KOPHSAMHU N—OM CTENIEHU 17.12 htps://m.edsoo.ru/2ablc7be
bu6mmoreka [IOK
2 7 —Ol 22.12
9 HeticTBus ¢ apuMeTHUECKUMHU KOPHSIMHU N—OM CTENEHU hitps//m_cdsoo.ru/cach053c
bu6nuoreka [JOK
7 —Ol 24.12
30 JleiicTBus ¢ apupMETHIECKIMH KOPHSIMHU N—OW CTETICHH hitps:/m.edsoo rw/8asadas ]
31 Penrenne uppalinoHAILHBIX VPAaBHEHNIN U HEPABEHCTB 12.01 bubmmorexa [TOK
ppant yp P ' https://m.edsoo.ru/69106ae7
bu6mmoreka [IOK
2 P 7 14.01
3 CLICHUE UPPALMOHAIIBHBIX YPABHECHUN U HEPABEHCTB 0 hitps//m.edsoo.ru/9362fead
33 | Pemenue aloHa ABHEHU U HEPABEHC 19.01 bubmiorexa LHOK
LLIEHUE U HOHAIbHBIX BHEHUU U HEPABEHCTB .
ppatt yp p https://m.edsoo.ru/78d9b391
34 Penrenue uppalimoHAILHBIX VPAaBHEHNI U HEPABEHCTB 21.01 bubmmorexa [OK
ppant yp P ' https://m.edsoo.ru/de7ca33e
bu6mmorexa [IOK
P 7 26.01
35 elIeHUE UPPAIMOHATBHBIX YPaBHEHUN U HEPABEHCTB 6.0 https:/m.edsoo rw/87e5e52d
bubnuoreka [JOK
7| -oM 28.01
36 CaoticTBa U rpaduK KOpHS N-Oi CTETICHH 8.0 hitps:/m.edsoo rw/eb0cc5e3
. . but6mmoreka [JOK
37 CgoiicTBa u rpaduK KOpHS N-0¥ CTETICHU 02.02 hitps://m.edsoo.rw/5£29b9b5
38 KontponpHas padora o Teme "Apudmerniaeckuii KOpeHb N—0ii 04.02 bubnnorexa [JOK
crenenu. ppanuoHnansHble ypaBHEHUS U HEpaBeHCTBA" ' https://m.edsoo.ru/f13af630
bu6 OK
39 | CuHyc, KOCMHYC U TaHT€HC YHUCIIOBOIO apryMeHTa 09.02 uomuorexa Il

https://m.edsoo.ru/5f605ed0
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bu6mmorexa [IOK

40 | CuHyC, KOCMHYC M TAHT€HC YUCIOBOIO apryMEHTa 11.02 hitps://m_cdsoo.ru/ecof4dT8
41 A 16.02 bubmuoreka [JOK
PKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCJIOBOIO apryMeHTa . hitps:/m.edsoo ru/b85d49a
9 A 18.02 bu6nuoreka [IOK
PKCUHYC, apKKOCUHYC U apKTaHT'€HC YMCIIOBOI'O apryMEeHTa . hitps://m.edsoo. ru/f1 £9220
43 Tpuronomerpuyeckasi OKpyKHOCTb, OIIPEJIETICHNE 25.00 bubnnorexa [HOK
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMeHTa ' https://m.edsoo.ru/6df195a0
44 Tpuronomerpuueckast OKpy>KHOCTb, OIIPEICIICHUE 02.03 bub6muoreka [IOK
TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO apryMeHTa ' https://m.eds00.ru/6b61c578
bu6nmoreka [JOK
45 | OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 04.03 hitps:/m.cdsoo rw/6ed2b3ba
bu6mmoreka [IOK
46 | OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 11.03 https:/m.edsoo ru/fedd2ade
bubnuoreka [JOK
16.
47 | OCHOBHBIC TPUTOHOMETPHUECKUE (POPMYIIBI 6.03 hitps:/m.cdsoo ru/b8a0fR2f
bu6nmoreka [IOK
48 | OCcHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI 18.03 hitps:/m.cdsoo.rw/12d1413c
bu6mmorexa [IOK
i 23.
49 | IIpeobpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUIN 3.03 https:/m.edsoo r/e248¢5 e
bubnuoreka [JOK
i 25.
50 | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAXKEHUH 5.03 htps://m.edsoo.rw/09bash3d
. but6mmoreka [JOK
51 | [IpeoOpa3oBaHuEe TPUTOHOMETPUUYECKHUX BBIPKCHHUI 06.04 hitps:/m.cdsoo. /1 f4655da
bu6mmorexa [IOK
7 .04
52 | [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 08.0 https://m.edsoo 1/ 76ce9958
bub. OK
53 | [IpeoOpa3oBanue TPUrOHOMETPHUUECKUX BBIPAXKEHUH 13.04 uomuorexa Il

https://m.edsoo.ru/8fa598b5
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bu6mmorexa [IOK

4 |P i 15.04
5 €lIeHUE TPUTOHOMETPUYECKUX YPABHEHUHN 5.0 https://m.edsoo ru/6bacfe]9
bu6nuoreka [JOK
P i 20.04
55 €IIEHHE TPUTOHOMETPUUYECKUX YPABHEHUN 0.0 hitps:/m.edsoo rw/al fRd141
bu6nuoreka [IOK
56 | P i 22.04
€IIeHHEe TPUTOHOMETPUUYECKUX YPABHEHUIA hitps:/m.cdsoo rw/65a0£2d0
bu6mmoreka [IOK
57 | P i 27.04
eIIeHNe TPUTOHOMETPHUYECKUX YPaBHEHUN https:/m.edsoo r/0d8a770d
bub. OK
58 | PemeHne TpUrOHOMETPUYECKUX YPABHEHUN 29.04 h;p:jﬁiﬁ;i'm Joec28774
. bu6nmoreka [JOK
59 | PeuieHue TpUroHOMETPUYECKUX YPABHEHHI 06.05 hitps://m.edsoo.ru/e6eec650
Kontpomnsnas padora o Teme "DopMysisl TPUTOHOMETPHUH. bubnnorexa [JOK
60 13.05
TpuronomeTrpruyeckue ypaBHEeHH" https://m.edsoo.ru/b46a8228
61 Apudmernueckas ¥ reoMeTpudeckas nporpeccuu. McnonabzoBanue 18.05 bubmmoreka [IOK
NPOTPECCUU ISl PEILICHHsI pealibHbIX 33]a4 NPUKJIAJHOTO XapakTepa ' https://m.eds00.ru/d3666918
6 Apudmerrdeckas u reoMeTpudecKas rnporpeccuu. Mcnonp3oBanue 20.05 bubmuorexa [JOK
MIPOTPECCUU JIJIS PEIICHUS PEealIbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa ' https://m.eds00.ru/d36669{8
63 beckoneuHno yObIBatomias reomerpuueckas nporpeccus. Cymma 25.05 bubnnorexa [JOK
0OeCKOHEYHO yObIBaIOIIEH Nr€OMETPUUECKON POrPeccuu ' https://m.edsoo.ru/1cbf72bl
bubnuoreka [JOK
64 O 27.05
OpMyJia CHONHRIX TPOLEHTOR https://m.edsoo.ru/538fc437
65 | ®opmysa CIOXKHBIX TPOLICHTOB bubanorexa LIOK
pMy pon https://m.edsoo.ru/c2627eca
66 HroroBas KoHTposbHAs paboTa / Beepoccuiickas mpoBepovHast bubnnorexa [JOK
pabota https://m.edsoo.ru/188bbfbc
67 O06o00611eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyal bub6mmoreka LIOK

mMareMaTuueckoro anaimusa 10 kiacca

https://m.edsoo.ru/33e6629¢
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68

O0600611eHue, cucTeMaTu3alys 3HaHU| 3a Kypce aareOpbl 1 Havail
MareMaThdeckoro ananusa 10 kmacca

bu6mmorexa [IOK
https://m.edso00.ru/49f1b&827

OBILIEE KOJIMYECTBO YACOB 110 IPOTPAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI
10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl cpeHero o0uero o0pa3oBaHus

1

Yucia 1 BEIYMCIIEHUS

OHCpHpOBaTL NOHATUAMU: PALIMOHAJIBHOC U HeﬁCTBHTeHBHOC 4qHuCJIO, OOBLIKHOBEHHAS H

= JecsITUIHAas APOOb, MPOLEHTHI
1.2 BrinonsaATe apudMeTHuecKue onepanum ¢ paloHaIbHBIMU U AEHCTBUTEIbHBIMUI YUCIAMU
13 BoimonHATe TpUOMMKEHHBIE BBIYMCICHHSA, HCIOJB3YSl TpaBWIIa OKPYIJICHUS, J€NaTh
' MPUKHIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUN
OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJbIM IOKa3aTeleM, cTaHaapTHas (opma 3anucu
14 JEMCTBUTENIBHOTO YHWCJA, KOPEHb HATypalbHOW CTENEeHM; HCIIOJB30BaTh MOIXOISIIYIO
' dopMy 3ammcu JIEHCTBUTENBHBIX YHCEN Ui PpEIHICHUS MPaKTHYECKUX 3a4ad |
NPeCTaBICHUS JAHHBIX
L5 OnepupoBaTh NOHATUSAMU: CHHYC, KOCHHYC M TAaHT€HC ITPOU3BOJILHOTO YIJIa; UCIOJIb30BaTh
' 3aIlUCh NPOU3BOJIBHOTO yTia Yyepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIIUU
2 VYpaBHEHHsI U HEPABEHCTBA
21 OnepupoBarh MOHATHAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEJIO€, pallMOHAIBHOE,
' UppalroHaIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YpaBHEHHE
29 BbimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIDAKEHMM W pelaTh
' TPUTOHOMETPUUYECKUE YPAaBHEHMUS
BeimonHATe npeoOpa3oBaHus LEJBIX, PAMOHAIBHBIX U WPPAMOHAIBHBIX BBIPAKCHUH U
2.3 pemaTh OCHOBHBIE THITBI IIENBIX, PAIlMOHANBHBIX W HWPPAIMOHAIBHBIX ypaBHEHHU W
HEPaBEHCTB
24 [TpuMeHATH ypaBHEHHsS U HEPABEHCTBA Ul PELICHUS MAaTEeMaTHYECKUX 3a/1a4 U 3a7ay U3
' pa3aMyYHbIX 00JacTel HAyKU U peaslbHOM JKU3HU
MogenupoBaTh peajbHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHMUS,
2.5 ypaBHEHMsI, HEPABEHCTBA IO YCIIOBHIO 3aJlaud, HMCCIEN0BaTh IOCTPOECHHBIE MOJENU C
UCIOJIb30BaHUEM aIrapaTa aiareopsl
3 OyHKIMU U TpaduKu
31 OnepupoBaTh MOHATUSAMH: (PYHKIHS, CIIOCOOBI 3a1aHUs PYHKIUH, 007aCTh ONpeIeIeHUs
' ¥ MHO>KECTBO 3Ha4eHUH QYHKUUH, rpaduK QYHKIIUU, B3AUMHO OOpaTHbBIE (PYHKITUH
19 OnepupoBath NOHATUAMU: YETHOCTh U HEYETHOCTD (DYHKIUH, HYJIN (PYHKIUH, TIPOMEXKYTKH
' 3HAKOIOCTOSIHCTBA
33 Hcnonp3oBate rpaduku QyHKIMHA U1 pelIeHNs] ypaBHEHUI
14 Ctpoutb u yuTaTh rpaduku JUHEHHOW (YHKIMH, KBAAPATUUYHOW (YHKIMH, CTEIIEHHOMN

(I)YHKI_[I/II/I C IOCJIBIM ITOKa3aTCJIEM




Hcnons3oBate rpaduku GyHKIUN 111 MCCIEIOBAHUS MPOILECCOB M 3aBHCHMOCTEH TpU

3.5 pELIEeHNN 3a/1a4 U3 IPYTUX YUEOHbIX IPEAMETOB U peabHOM KU3HHU, BHIPAXKaTh hopMynamMu

3aBUCUMOCTH MCXKY BCIIMUYMHAMU

4 Havana maTemaTuyeckoro aHanusa

4.1 OHepI/IpOBaTB INOHATUAMU: IIOCIICAOBATCIBHOCTD, apI/I(l)MeTI/I‘-IeCKaH U TCOMETpUUCCKaA
' IPOrPECCH

49 OmnepupoBath MOHATUSAMU: OECKOHEYHO yOBIBAIOIIAs TEOMETPUUYECKAs MPOTPECCHS, CyMMa
' OECKOHEYHO yOBIBAIOIICH reOMETPUUECKOM Mporpeccun

4.3 3amaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMK CIIOCOOAMU

44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIHPHOCTEH W MPOTPECCUM IS PEIICHUS PEeabHBIX

3aj1a4 MPUKJIATHOTO XapaKTepa

MHoO€eCTBa U T0THKa

5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH

5.2

Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uisi ONUCAaHUs PEAIBHBIX IIPOLIECCOB
U ABJICHUH, IPU PEICHNN 3a]1a4 U3 JIPYTUX Y4eOHBIX IPEIMETOB

53 OHCpHpOBaTB MNOHATHUAMM: OIIPCACIICHUEC, TCOPCMA, CICACTBUC, 1OKA3aTCILCTBO

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT copepKAHUA

Yucna 1 BEIYUCIIEHUS

PamnnonansHble  4yMcIA. OOBIKHOBEHHBIE U JCCATHUYHBIC ,Z[p06I/I, IMPOLCHTEI, OECKOHEUHBIE
NEpUOAUICCKUC ,Z[pO6I/I. ApH(bMCTH‘{eCKHe ornepanru ¢ palruOHAJIbHBIMHA YUCJIAMH, Hp606p330BaHI/IH

= YHCIIOBBIX BBIpakeHU. [IpuMeHeHne npoOeil W MPOICHTOB ISl PelIeHHs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTpACiEH 3HAHUW U pEealIbHOW KU3HU
JeiictButenpHble yncia. PanmoHanbHble M UppalioHaIbHble Yicia. ApupMeTHUeCKUe ONepalnu ¢
1.2 | mefictBuTeNnbHBIMU unciaaMu. [IpuOMmkEHHbIE BBIYMCICHUSA, MPaBHJIA OKPYTJIEHUS, NMPUKHAKA H
OIIEHKa pe3yJbTaTa BRIUUCICHUN
Crenenr ¢ 1ensiM  mokasareneM. CranmapTHas ¢opMa 3amucd  JEHCTBUTEIBHOTO 4YHCIIA.
1.3 | Ucnonp3oBanue moaxoasmeid GopMbl 3alUCH JEHCTBUTEIBHBIX YUCEI JIJIST PEIICHUS MPAKTHUYEeCKUX
3a/1a4 ¥ MPeJICTABIICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypallbHOW cTemneHu. JlelcTBuA ¢ apuMETHUYECKUMH KOPHIMHU
’ HATypalbHOM CTEIEHH
15 CuHycC, KOCUHYC M TaHT'€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, aPKTAaHI'€HC YUCJIOBOIO
’ apryMeHra
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 | ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa3oBaHUs
2.2 | IlpeoOpa3oBaHue TPUTOHOMETPHUUECKHUX BhIpaxeHH. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
2.3 | YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHrne HepaBeHCTBa. MeTo] HHTEPBaJIOB




24

Pemenue nensix U ApoOHO-pAIIOHAIBHBIX YPAaBHEHUH U HEPABECHCTB

2.5

Pemennie nppalinoHanbHBIX YpaBHEHUN 1 HEPABEHCTB

2.6

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM

2.7

[TpuMeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3aJa4 U3 Pa3IMYHbIX
oOacTeil HayKH U peanbHOM KU3HU

@yHKIMH U TpaduKu

3.1

Oynk1us, crnocoosl 3ananus Gynkun. I'papux Gynkiuu. Bzaumuo oOpatheie pyHKIMN

3.2

Ob6nacte ompezeneHuss W MHOXecTBO 3HaueHMd ¢(ynkuuu. Hynu ¢ynkuouu. IlpomexyTtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU

3.3

CrenenHasi GyHKIUS ¢ HATypaJIbHBIM M LIETbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHS n-0¥ CTEIICHU

34

TpuroHomerpuueckass OKpPY>KHOCTb, OIpEJeI€HUE TPUTOHOMETPHUECKUX (YHKIMH YHCIOBOTO
apryMeHTa

Hauana maremaTudyeckoro asainza

4.1

ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJlaHUs MOCJIEJOBATEIILHOCTEH. MOHOTOHHBIC
MMOCJIEJOBATEIBHOCTH

4.2

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. beckoHeyHO yObIBaromias reoMeTpuyecKas
nporpeccusi. CymMma OeCKOHEUHO yOBbIBaIOIIE reoMeTpuueckoil mporpeccuu. @opmyina CIOKHBIX
npoieHToB. Vcnonp30BaHne Nporpeccuu ik peuieHusl peasibHbIX 331a4 MPUKIIATHOTO XapaKTepa

MHuoxecTBa 1 1oruka

5.1

MHoecTBO, onepaluy Hajl MHOKecTBaMu. J{narpammel Oitniepa — Benna. [Ipumenenne teopeTuko-
MHO>KECTBEHHOT'0 aIapara sl ONMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUM, IIPU PEILICHUH 3a1a4 U3
JpyTUX y4eOHBIX PEAMETOB

5.2

Onpez[eneHI/Ie, TCOpEMa, CICACTBHUC, 10KA3aTCIbCTBO

INPOBEPAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJIbHOM
IHNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K IPEAMETHBIM pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero odmero o0pasoBaHus

Binanenne MerogaMm  J10Ka3aTeNbCTB, AIrOPUTMaMu  PEIICHHWs  3ajJad; yMEHHe
(dbopMynHUpoOBaTh U ONEPUPOBATH MOHITUSIMHU: OIpe/eTIeHHE, aKCHOMa, TEOpeMa, CIIEJICTBUE,
CBOMCTBO, MPHU3HAK, [I0KA3aTEIhCTBO, PABHOCHIbHBIE (OPMYIHUPOBKHU; MPUMEHITh UX;
yMeHne (GopMyIupoBaTh OOpaTHOE M TPOTHBOIIOJIOXKHOE YTBEPXKACHUE, TPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPBI, HCII0JIB30BATH METOJI MATEMATHYECKON MHAYKIHUH; TPOBOAUTH
JIOKA3aTEJbHBIE PACCYKICHUS MPU PEIICHUU 33]a4, OLEHUBATh JIOTUYECKYIO MPABUIBHOCTh
pacCyXJIeHHI; YMEHUE ONEPUPOBATH MOHITUSMH: MHOKECTBO, IMOJIMHOKECTBO, ONEpPALMHI

Haa MHOXECTBaAMH; YMCHHE HCIIOJIb30BaTh TeOpeTHKO-MHO)I(CCTBeHHBIfI ammnapar JJjida




ONMCAaHUs PeabHBIX MPOLIECCOB U ABJICHUM U IIPU PEILICHUM 3a]a4, B TOM YUCJIE U3 APYTHUX
y4eOHBIX TPEJMETOB; YMEHHE OIEepPHPOBATh MOHATHAMHU: Tpad, CBI3HBIA rpad, nepeso,
LUKJI, Tpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh U ONMUCHIBATh rpadbl pa3IMYHbIMU CIIOCOOAMH;
UCIIOJIb30BATh Tpadbl IPU PEIICHUH 3a]1a4

YMeHue onepupoBaTh NOHATHAMH: HATypalbHOE YMCIO, LEJN0E YHUCIO, CTENEHb C IeIbIM
nokaszaresieM, KOPEHb HATypajbHOW CTENeHH, CTENEHb C palMOHAIBHBIM IOKa3aTeleM,
CTETIEHb C JCHCTBUTEIBHBIM IOKa3aTeNeM, JIOTapu(M YHcia, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJIEHOTO YHCIIA, OCTATOK I10 MOAYJIIO, PAIlOHATIBHOE YUCIIO, UPPALMOHATIBHOE YUCIIO,
MHOXKECTBA HATYpPalbHBIX, LEJBIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; yMEHHE
UCTIOJNIb30BATh MMPU3HAKHU JISTMMOCTH, HANMEHBIINH OO AeIUTENh 1 HAMMEHBIIIee olriee
KpaTHOe, airoputM EBKiIMIa mnpu pemieHun 3ajad; 3HAKOMCTBO C pa3IMYHBIMU
NO3ULIMOHHBIMM CHCTEMAaMU CYHCICHHS; YMEHHE BBIIOJHATH BBIYMCICHHWE 3HAYCHUH U
peoOpa3oBaHusl BBIPAKEHUI CO CTENEHSAMM U Jorapudmamu, npeodpazoBaHHs IpOOHO-
palMOHANBHBIX BBIPAKEHUH; YMEHHE OIEpUPOBATH IMOHATHUSAMH: IOCIEAOBATEIBLHOCTD,
apupMeTHYeCcKasi TPOTpeccusi, TeoOMETpHUYeCcKas MHporpeccusi, OeCKOHEYHO YyObIBaromas
reoMeTpuYecKasl IpOrpeccus; yMEHHE 3aJaBaTh IOCJIEJOBATEIbHOCTH, B TOM YHCIE C
TTOMOIIIBIO PEKYPPEHTHBIX (DOPMYJT; YMEHHE ONIEPUPOBATH OHATHSAMHE: KOMILIEKCHOE YUCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOXYJIh M apryMEHT KOMIUIEKCHOTO 4ucia, ¢gopma
3amicy KOMIUIEKCHBIX YHcell (TeOMeTpUYecKasi, TPUTOHOMETpUYecKas M anreOpandeckas);
yMETh MPOU3BOJUTH apu(METHUECKUE NEHCTBUSA C KOMIUIEKCHBIMU UYHUCIIAMH; MPUBOJHUTH
IIPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATUSAMU: MaTpula 2X2 u
3X3, onpeAenuTeab MaTPULIbL, TEOMETPHUYECKUI CMBICI ONPEAETUTENS

YMeHue onepupoBaTh IMOHATUSMHU: PAalMOHAIBHBIC, UPPALMOHAIBHBIC, IOKA3aTEIIbHBIC,
CTENEHHbIE, JIOrapu(pMHUUECKHe, TPUTOHOMETPUYECKHUE YpaBHEHHMs U HEPaBEHCTBa, MX
CHCTEMBI; YMEHHUE ONEPUPOBATh MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE NPe0Opa3oBaHue,
YpaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHMUIA,
HCPAaBCHCTB U CUCTCM; YMCHHC PCIIATh YpaBHCHHA, HCPABCHCTBA U CUCTEMbBI C ITOMOIIBIO
pa3IMYHBIX IPUEMOB; peELIaTh YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMETpPOM;
INPUMCHATH YPAaBHCHHA, HCPABCHCTBA, UX CUCTCMBI JIA PCUHICHUA MAaTCMATUUYCCKHUX 3aaa4 U
3a/1a4 U3 pa3IM4HbIX 00JacTell HayKU U peaibHON KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTh (YHKLIMH, MNEPUOJUYHOCTD
(GYHKIMH, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (DYHKIIHH, 3KCTpeMyM (YyHKIIHH,
HanOoJIbIIee U HAUMEHbIIIEE 3HAYCHUST (PYHKIIMM Ha POMEXKYTKE, HepepbIBHAS (DyHKITHS,
aCUMINTOTHI rpaduka (GpyHKIMHU, IepBasi ¥ BTOpas NPOU3BOJHASA (PYHKIIMH, T€OMETPUUECKHMA
1 (GU3NYECKUN CMBICI MPOU3BOJHOM, MepBOOOpa3Hasi, ONpeAeNEHHBIN WHTErpal;, yMEHHUE
HaXOJUTh AaCUMITOTHI rpaduka (QyHKIUHM; YMEHHME BBIUUCIATH HPOM3BOJHBIE CYMMBI,
IIPOM3BECHNUS, YACTHOTO M KOMITO3UIMM (YHKLUH, HAXOAUTh ypaBHEHHE KacaTelbHOM K
rpaduky (YHKIMH; YMEHHE HAXOJUTh IPOU3BOJIHBIC 3JIEMEHTApHBIX (YHKIMH; yMEHHE
UCTOJb30BaTh MPOM3BOJIHYIO [UIS HCCIENOBAaHUS (YHKUMH, HAXOJUTh HAUOONIbLIME U
HaMEHbIINE 3HAa4YeHUs (YHKIHHA; CTPOUTH IpaUKH MHOTOUWIEHOB C HCIIOJIB30BaHHEM
anmapaTta MaTeMAaTHUYECKOTO aHajiu3a; MPUMEHSTh [POU3BOJHYIO I HAXOXACHUSA
HAaWIy4YIllero pEIIeHUs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHYECKUX U
(bU3MYEeCKUX 3a/Jauax; HAXOAWTHh IUIOMAId W OOBEMBI (UTYpP C TIOMOIIBI0O WHTErpana;




MIPUBOUTH MIPUMEPHI MATEMAaTHYECKOTO MOJICTIMPOBAHUS C TIOMOIIBIO Au(epeHnnanbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATHAMHU: rpaduk ¢GyHKUMU, oOpaTHass (YHKIMSA, KOMIO3MLIUA
GbyHKUMH, JnUHeWHas QYHKUWSA, KBajApaTudyHas (YHKIMS, paluoHanbHas (QYHKLHS,
crerneHHast (YHKIMSA, TPUTOHOMETpPHUYECKUE (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
¢byHKIMH, TOKa3aTenbHass M Jorapugmuueckas (yHKIHHM; YMEHHE CTPOUTh Tpaduku
M3yYEHHBIX (DYHKIHMA, BBHIMONHATH NMpeoOpazoBaHus TIpaduKoB (QYHKIHUH, HMCIOIH30BATH
rpaduKy IS M3y4YSHHS IPOIECCOB M 3aBUCHMOCTEH, TPU PEUICHWH 3a7ad M3 APYTHX
y4eOHBIX TPEMETOB U 3aJad W3 peasbHOI KU3HU; BBIpaKaTh (OPMyJIaMH 3aBHCUMOCTH
MEXAy BEIMYMHAMH; HCIOJIB30BaTh CBOIMCTBA W Tpapuku (QYHKIOUHA JUIS pEIICHHS
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C IIapaMeTpaMu; H300pakaTh Ha KOOPIUHATHOM IUIOCKOCTH
MHOYKECTBA PELICHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 33Ja4M Pa3HbIX THUIIOB (B TOM YHWCJE HA MPOLEHTHI, 1O U
4yacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIYT, HAJIOTH, 3a/a4ydl U3 00JacTH
yYOpaBlIeHUSl JIMYHBIMU U CEMEMHBIMU (PMHAHCAMMU); COCTABIATh BBIPAXKECHUS, YpaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMbI IO YCJIOBHIO 3a/1aud, UCCJEA0BATH MOJYYEHHOE PEIICHUE U
OLIEHUBATh MPaBAONOJO0HOCTh PE3yJIbTATOB; YMEHHE MOJIEIUPOBATh PeajbHbIC CUTyalluu
Ha SI3bIKE€ MAaTEMATHUKH; COCTABJISITh BHIPDAYKEHUS, YPABHEHM I, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 3a/layM, MCCIEA0BaTh IIOCTPOCHHBIE MOJIENM C MHCIIOJIB30BAHMEM armapara
anreOpbl, HHTEPIPETUPOBATH MOTYYCHHBIH Pe3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMU: cpelHee apupMeTHUecKoe, MeIuaHa, HauOoibllee U
HauMEHbLIIee 3HAYCHUS, pa3Max, AUCIEePCHUsi, CTAaHAAPTHOE OTKJIOHEHHE YUCIIOBOIO HAbopa;
YMEHHE H3BJICKaTh, MHTEPIPETUPOBATh MH(GOPMAIIMIO, MPEICTABICHHYIO B TaONHIAX, HA
auarpammax, Tpadukax, OTPaXKarollyl0 CBOWCTBA pEAJbHBIX IPOLIECCOB W  SIBICHHA;
NPECTaBIATh HMHPOPMALMIO C TIOMONIBI0 Ta0NWI] W JUarpaMM; HCCJIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM UYHUCJIE€ C HNPUMEHEHHEM TIpapUuecKUX METO/J0B H
AJIEKTPOHHBIX CPENCTB; TpadUyecKu HUCCIeI0BaTh COBMECTHbIE HAOIIOJCHUS C MOMOILBIO
JyarpamMm pacceMBaHUs U TMHEIHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIYYalHBIA OIMBIT U CIIy4ailHOE COOBITHE, BEPOSITHOCTD
CIly4aifHOTO COOBITHS; YMEHUE BBIYHCISATH BEPOSTHOCTH C MCIOIB30BAaHUEM TpapUUecKUX
METOJIOB; IPUMEHSTH (POPMYJIbI CII0KEHUSI 1 YMHOKEHHSI BEPOSATHOCTEN, (hOpMYITy MOJIHOM
BeposiTHOCTH, (opmyny bepHymnn, komOuHatopHbie (akThl U (GOPMYIBI, OIICHUBATH
BEPOSATHOCTH PEATIbHBIX COOBITUI; YMEHHE ONIEPUPOBATh MOHATUAMU: CllydaiiHasi BEJIMYUHA,
pacnpenelieHne BEPOATHOCTEM, MaTEeMaTHYECKOe OKUIAHWE, NUCIEPCUS U CTaHIapTHOE
OTKJIOHEHHE CITy4ailHOW BEIMYHMHBI, QYHKIMH pacIpeesIeHUs U IUIOTHOCTH PAaBHOMEPHOTO,
[I0KA3aTeIbHOIO M HOPMAJIbHOIO pACHpElEICHU; YMEHHE MHCIIONIb30BaTh CBOMCTBA
M3yYEHHBIX pacipeAeTIeHU UIs peIIeH s 3a/1a4; 3HAKOMCTBO C MMOHATUSAMU: 3aKOH OOJIBIITNX
4Kcell, METOJbl BHIOOPOUYHBIX HCCIIEJOBAHUN; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B MPHUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEPUPOBAThH
MOHATUSIMU: COYETaHME, MEPECTaHOBKA, YHCIO COYETAHWH, YUCIIO MEepecTaHOBOK; OMHOM
HeroToHa; ymMmeHHe NIpUMEHATh KOMOMHATOPHbIE (DAaKThl M PACCYXACHUS Ul pEIIeHUs 3aa4;
OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHH; COCTABIATh BEPOSTHOCTHYIO MOJENIb U
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YyIbTaT




YMeHue onepupoBarh MOHATUSAMU: TOYKA, NPsSMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
Jqyd, BEJMYMHA yIja, IJIOCKUM yroi, JABYTPAaHHBIA yroia, TpEXTPaHHBIA — yroi,
CKpEIMBAIOIIMECS MpsIMble, MNApajUIEbHOCTh U MEPHEHAUKYISIPHOCTh NPSAMBIX H
IJIOCKOCTEM, YroJl MEXJy IPSIMBIMH, YTOJI MEXIy HPSAMON M IIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSHME OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NPSIMBIMH,
paccTosiHue MEeXAY IJIOCKOCTSIMHU; YMEHHE MCIOJb30BaTh IPU PEIICHUH 3a/1a4 U3YUYEHHBIE
(bakThl U TEOPEMBl INIAHUMETPUU; YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIEro
MHUpa; CTPOUTh MaTEMATUUYECKHE MOJIENH C TIOMOLIbI0 T€OMETPUUECKHUX MOHATUH U BEJINYMH,
pelaTh CBA3aHHbIE C HUMU IPAKTUUYECKUE 33]1a4U
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VYMeHue onepupoBaTh MOHATUSMH: IUTOMAns (GUrypbl, 00bEM (UTypbl, MHOTOIpaHHUK,
NPaBUWIBHBIIT MHOTOTPaHHUK, CEUYCHHE MHOTOTPAaHHUKA, KyO, MapajulesienuIies, MpH3Ma,
nupampza, GuUrypa M NOBEPXHOCTh BpallleHHs, LWIMHAP, KOHYC, wap, cdepa, IIOmaab
cdepspl, IIOMAAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHyCa, LWIMHIpPA, 00bEM Kyoa,
NPSMOYTOJBHOTO TapajuleNienuIeaa, NUPaMHUAbl, MPU3MbI, LWIMHIpPA, KOHYyca, Iapa,
pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYCA U IMIINH/IPA, TTapaJlIeIbHbIE OCH HJTH OCHOBAHHIO,
CeYeHHe Imapa, IUIOCKOCThb, Kacaromasicst cdepbl, MWIMHAPA, KOHYCa; yMEHHE CTPOWTh
CeueHre MHOTOTPaHHUKa, N300pakaTh MHOTOTPaHHHUKH, QUTYPHI H TIOBEPXHOCTH BPAICHNS,
UX CEYEHHS, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOICTBA
reOMeTpUYecKuX (Uryp, CaMoCTOATENFHO (HOPMYIHPOBATh ONPENEIEeHHS H3y4aeMbIX
¢buryp, BBIABUraTb THIOTE3bl O CBOWCTBAX M MpPH3HAKaX TIE€OMETPUUYECKUX (Uryp,
00OCHOBBIBAaTh WJIM OINPOBEPraTh MX; YMEHHE NPOBOJUTH KiaccU(UKALUIO0 (GUryp IO
Pa3IMYHBIM NPU3HAKAM, BBIIOIHATE HEOOXOIUMBIE JTOTIOJIHUTENbHBIE TIOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSIMU: JABM)KEHHE B MPOCTPAHCTBE, MapasuieibHbIA MEPEeHOC,
CUMMETpHUsl Ha IUIOCKOCTH M B TPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOA00US,
mo00HbIe (DUTYPBI; YMEHHE PACIO3HABATh PaBHbIE U MOM0OHBIE (QUTYPHI, B TOM YHCIIE B
NPUPOJIe, HCKYCCTBE, ApXHUTEKType; HCIOIb30BaTh T'€OMETPUYECKHE OTHOIICHUS NpHU
pelIeHNH 33/1a4; HaXOAUTh T€OMETPHUUECKUE BETMYUHBI (JATTUHA, YTOJI, IJI0IIa1b, 00BEM) MTPH
pelIeHNH 331249 U3 APYTUX yU4eOHBIX MPEAMETOB U U3 PEaTbHOM JKU3HU; YMEHUE BHIYHUCIISTD
T€OMETPUUYECKHE BEJIIMYMHBI (JJIMHA, YTOJ, IUIONIaab, OOBEM, IUIONMIATL TOBEPXHOCTH),
WCTIONB3YS H3YYCHHBIE (POPMYITBI 1 METOIBI, B TOM YHMCIIE: TUIOMIA b IOBEPXHOCTH TUPAMU/IBI,
MpU3MBbI, KOHycCa, IWIMHIpa, IUom@aab cdepsl; 00béM Kyba, MNPSMOYTOJIBLHOTO
napasuieNnenunena, MUpaMuibl, MPU3MbIL, LHWIMHApPA, KOHYyca, IIapa; yYMEHHE HaXOAWUTh
OTHOIIIEHHE 00BHEMOB MOAOOHBIX HUTYD
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VYMmenne ONeprupoOBaTh TMOHATHAMHU: MNPAMOYTOJIbHAsA CUCTEMA KOOpJAWHAT, BCKTOP,
KOOpAWHATBI TOYKH, KOOPAWMHATBI BEKTOpPA, CyMMa BCKTOPOB, INMPOU3BCACHHUEC BCKTOpPA Ha
YHCIIO, pa3lioKeHHe BEKTopa 10 0a3ucy, CKalsIpHOE MPOU3BEICHHE, BEKTOPHOE
MPOU3BEACHUE, Yroll MEXKAYy BEKTOPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U
KOOPJMHATHBI METOM ISl PElICHHsS T'eOMETPHUYSCKUX 3a/lad W 3ajad JPYrHx yueOHBIX
MPEeIMETOB
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YMenue BbIOMpaTh MOIXOISIIMA METOA JJIsi pPEeIleHUs 33/Ja4yd; MOHMMaHHE 3HAYMMOCTH
MaTeMaTUKU B U3yYEHHM MPHUPOJHBIX U OOIIECTBEHHBIX INPOLECCOB U SIBICHUI; yMEHHE
pacrno3HaBaTh IPOSABIECHUE 3aKOHOB MaTEMaTHKHU B UCKYCCTBE, YMEHUE IPUBOINUTD IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MATEMaTUYECKOM HAYKHU




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATUKE

Kox | IlpoBepsieMblii 3J1eMeHT COAepP:KAHUS
1 Yucna v BIYKACICHUS
1.1 | Harypanbnble u nensie uncna. [Ipu3Haku enMMoCTH HEIbIX YUCEe
12 Pammonanbupie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpoOM, TMPOLEHTHI, OECKOHEYHBIE
' HEPHOANIECKUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypainbHOW cTeneHu. J[leiicTBusS ¢ apudMETHYECKUMH KOPHSIMHU
' HATypaJbHOI CTeNeHn
1.4 | Crenensb c nenbiM nokasaresneM. CTeneHb ¢ palMOHAIBHBIM MOoKa3aTeneM. CBOMCTBA CTEIIEHU
15 CuHyC, KOCUHYC M TaHT'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC YHUCIOBOIO
aprymeHra
1.6 | Jlorapudm uncna. JlecssTuuHble U HATypalibHbIE JTOrapu(pMbl
17 JeiicTBuTenpHble  uyucia.  ApH(QMETHYECKHE OIepalud ¢  JACHCTBUTEIBHBIMH  YHCIAMH.
' [IpnbnuxEHHbIE BBIYUCIICHNUS, IPABUJIa OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUN
1.8 | IIpeoOpa3oBaHue BbIpAKECHUNA
1.9 | KommuiekcHele uncna
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 | Lenble u poOHO-paliiOHANIbHBIE YPABHEHUS
2.2 | UppauuoHanbHble ypaBHEHUS
2.3 | TpuroHOMeTpU4YECKUE YPaBHEHHUS
2.4 | loka3aTenpHbIE U JOTapUPMHUUECKUE YPABHEHUS
2.5 | Llenbie u npoOHO-paIIMOHANIEHBIE HEPABESHCTBA
2.6 | UppanuoHnanbHble HEpaBEHCTBA
2.7 | Iloka3zaTenbHble U JorapudMuyecKrie HepaBeHCTBA
2.8 | TpuroHomeTpuyecKkue HepaBEHCTBA
2.9 | Cucrembl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 | YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuna cucreMsl TMHEWHBIX ypaBHEHUH. OnpeennuTeab MaTpULbI
3 @yHKIMU U TpaduKu
31 OyHkuus, crnocods! 3aaanus GpyHkuuu. I'padux ynkuun. Bzaumuo obpatHsie pyHkuuu. YETHbIE 1
' HeuéTHble QpyHkumu. [lepuoanmueckue GyHKIUU
OOnacte omnpeaeneHus M MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymm ¢ynkumum. IlpomexyTtkn
3.2 | 3HaKonocTosiHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMU. MakCUMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonbiiee u HauMeHblee 3HaUeHUEe (HYHKIIUU Ha POMEKYTKE
13 CrenenHas GyHKIMS C HaTypaJbHBIM U IeNBIM Moka3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa n
' rpaduK KOpHS 71-0i CTeleH:
3.4 | TpuroHoMeTrpudeckue (QyHKIIMU, UX CBOWCTBA U TPaPUKH




3.5

[oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapuKu

3.6 | Touku pa3psiBa. AcuMnTOTH TpadukoB ¢pyHKIHi. CBOMCTBA (DYHKIIMI, HEMPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCIIE10BATEIILHOCTEN

3.8 | Apudmernyeckas u reomerpuieckas nporpeccun. @opmysa CI0KHBIX TPOLIEHTOB
4 Hauana maTtemaTnyeckoro aHanusa

4.1 | IlpousBognas ¢pyHkuu. [Ipon3BogHbIEC SIeMEHTAPHBIX (PYHKIINUN

49 [IpumeHeHre TPOU3BOAHONW K UCCIEJOBAHUIO (PYHKIMI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxnenre Hanbonblero ¥ HAMMEHbIIETro 3Ha4eHUsl (PYHKIIUK Ha OTpe3Ke

4.3 | IlepBooOpa3nas. Muterpan
5 MHoxecTBa U JIOTHKa

5.1 | MHoxecTBO, onepaiui HajJ MHOXecTBaMHu. [{uarpammsl Ditniepa — Benna

5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 | OnucarenbHasi CTATUCTHKA

6.2 | BeposaTHOCTb

6.3 | Kombunaropuka
7 I'eomerpus

7.1 | ®urypsl Ha IUIOCKOCTH

7.2 | IIpsiMbI€ U IUIOCKOCTH B MIPOCTPAHCTBE

7.3 | MHOrorpaHHUKH

7.4 | Tena ¥ NOBEPXHOCTH BPALLCHUS

7.5 | KoopanHaThl ¥ BEKTOPbI

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA

Matemaruka. Anreopa: 10-i knacc: yueOnuk, 10 knace/ A.I'. Mep3msik, B.b. Ilononckuii,
M.C.Axup; nox pea.B.E.Ilogonbckoro — Benra-I'pad

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

Matremaruka. Anreopa: 10-i knacc: yueonuk, 10 kimace/ A.I'. Mep3msk, B.b. Ilononckuid,
M.C. Axup; nox pen.B.E.Ilogonsckoro — Benra-I'pad

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/



https://resh.edu.ru/
https://4ege.ru/gia-matematika/



