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MOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1o anredpe U HadaraM MaTeMaTHYeCKOro aHaim3a 0a30BOro ypoBHs i oOydaromuxcst 10—11 kiraccoB pa3zpaborana
Ha ocHoBe DenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTENFHOTO CTaHAAPTa CPEAHEro o0mero oopa3oBaHusC yU€TOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, TNPEABIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHMIO, W TPAAMLIUNA pPOCCHHCKOTOo 00pa3oBaHus. Peanmu3zamusi mporpammbl
obecrieunBaeT OBJIAAICHUEC KIIIOYCBbBIMU KOMIICTCHUOUAMHU, COCTABIAIOMIMMHA OCHOBY JIA CaMOPA3BUTHUA W HCEIIPCPLIBHOTO O6pa3OBaHI/I$[,
[EJIOCTHOCTH OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH 00yUJaArOIIUXCS.

Kypc «Anredpa n Hadama MaTeMaTHYECKOTO aHAIN3ay SBIISIETCS OJHUM U3 HanOoJiee 3HAYMMBIX B POrpaMMe CTapIIel IIKOJIbI, TOCKOJIBKY,
C OJIHOW CTOPOHBI, OH OOCCIICUYNBAET MHCTPYMCHTAIBHYIO 0a3y JIsi M3YYCHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrodl CTOPOHBI,
dbopMupyeT JOTHYECKO€ H aOCTPAKTHOE MBIIUICHUE YyYalluXxcsl Ha YpPOBHE, HEOOXOJAMMOM I OCBOCHMS KypcoB HWH(MOPMATHKH,
0OIIeCTBO3HAHMSI, UCTOPHH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAYKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYeCKOTro aHaIM3a 3aKJIa/IbIBaeT OCHOBY JUIsSl YCIEIIHOTO OBJIAJIEHUS 3aKOHAMU (PU3UKHU, XUMUHU, OUOJIOTHH,
MOHWMAaHUSI OCHOBHBIX TCHICHIIMA SKOHOMHKM M OOIIECTBEHHOHN J>XW3HHW, TO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX ITH(PPOBBIX H
KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX B IMOBCETHEBHOW XKM3HH. B TO ke Bpems OBiajicHWE aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMH MAaTEMAaTUYCCKUMU KOHCTPYKIHUSMHU DPa3BHBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IIEHHEe M KOHKPETU3AIMI0, a0CTparupoBaHWe W aHAJIOTHIO, (OPMHUPYET KPEaTHBHOE W KPUTHYECKOE MBIIUICHHE. B xome
M3yuYeHHs alreOpbl ¥ Haval MaTeMaTHYeCKOro aHalii3a B CTapIIeH IIKOJIE yJalluecs IMOJIyYaloT HOBBIN OIBIT PEIICHHS MPUKIATHBIX 3a/1ad,
CaMOCTOSITEIILHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJICNICH pealbHBIX CHUTYallMd W WHTEPIPETAUU IOJYYCHHBIX PEIICHHHA, 3HAKOMATCS C
NpUMEpaMH MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe M B UCKYCCTBE, C BBLIAIONIMMUCS MAaTEMATHYCCKHMMH OTKPBITHSIMH U WX
ABTOPAMH.

Kypc oGnagaer 3HaUMTEILHBIM BOCITUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIH peaan3yeTcs Kak 4epe3 Y4eOHbIH mMarepua, CrioCOOCTBYIOIIUI
(OpPMUPOBAHHIO HAYYHOTO MUPOBO33PCHHS, TaK U Yepe3 CIECHUPHUKY YUeOHOH AeATEIbHOCTH, TPEOYIOIIeH caMOCTOSITeIbHOCTH, aKKYPATHOCTH,
MPOJIOJDKUTEILHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJYYCHHBIH PE3YJIbTaT.

B ocHOBe MeToiMKku 00yueHMs ainredpe U HayajaaM MaTeMaTHYeCKOTO aHAIM3a JICKUT JISITeIbHOCTHBIN MTPUHITUI O0yYCHHUSL.

CrpykTypa Kypca «Anredpa v Hayana MaTeMaTUYECKOTO aHAIM3a» BKIIOYAET CIEAYIOIINE COJIep:KaTeIbHO-MEeTOAuYecCKue TuHNM: «Yucna
U BbIUUCTCHUS», «DyHKINH U Tpadukm», «YpaBHEHHs] U HEpaBeHCTBa», «Hauana marematnyeckoro aHanmuza», «MHOXeCTBa U JIOTHKa». Bce
OCHOBHBIE COJIeP)KATeTbHO-METOAMYECKUE JIMHUN U3YUYalOTCs HA MPOTSHKEHUH JBYX JIET 0OydeHHUs B CTapiieil MIKOJe, eCTECTBEHHO JOTMOJIHSS
JpyT Ipyra ¥ MOCTENEeHHO HACHIIAsICh HOBBIMH TeMaMHU U pazfienaMu. JIaHHBIN Kypc SBISETCS UHTErPATUBHBIM, TOCKOJIBKY OObEIMHSET B ce0e
COJIep’)KaHNe HECKOIBKUX MAaTEeMAaTUYECKUX JUCIUILIINH: anredpa, TPUrOHOMETPHsI, MAaTeMAaTUYECKUI aHAIIU3, TeOpUsl MHOXKeCTB u Jp. [lo mepe
TOTO, Kak Yydyalluecs OBIAACBAIOT BCcE Ooyiee MIMPOKAM MaTEMaTHYECKUM aliaparoM, Yy HHUX [OCIeIoBaTelbHO (QOpMUpYeTCS W
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJENb pealbHOW CHTyalluH, IPUMEHSTh 3HAHWs, TOMyYeHHBIE B Kypce «Anredpa u



Hayaja MaTeMaTU4eCKOro aHAJIN3ay, ISl PEUICHUS CaMOCTOSITETIbHO C(OPMYIMPOBAHHONW MAaTEMaTUYECKOH 3a7a4uH, a 3aTeM HHTEPIPETHPOBAThH
IIOJIY4ECHHBIN pe3ynbTart.

ConepxaTenbHO-MeTOAMYECKast JIMHUS «Yucia W BBIUMCICHUS» 3aBepliaeT (OPMHPOBAHWE HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIHHBIX
qrcen, KOTopoe ObIJI0 HaYaTo B OCHOBHOM 1KoJe. B crapmieil mkone oco6oe BHUMaHKE yensercs: POpMUPOBAHHIO MPOYHBIX BBIYMCIUTEIBHBIX
HABBIKOB, BKJIFOYAIOIINX B C€0s HCMIOJIB30BAHNE PA3TMYHBIX (DOPM 3alHCH JEHCTBUTEIHHOTO YHCIIa, YMEHHE PAllMOHAIBLHO BBIMOJIHATH NEHCTBUS
C HHUMHU, JeNaTh MPUKHUJIKY, OLIEHUBATh pe3ynbTaTr. O0ydaroniecs noay4aoT HaBBIKA NPUOIMKEHHBIX BBIUMCIICHUH, BBITIOJHEHHUS JCHCTBUM C
YHCIaMHM, 3aIIMCAHHBIMU B CTaHAAPTHOM (popMe, HCIIOTb30BaHUS MATEMAaTHIECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKEHUI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaJIM3yeTCs Ha NMPOTSHKEHUU BCEro OOydeHUs B CTapIIeH IIKOJIE, TOCKOJIbKY B KaKJIOM pasfelie
MPOrpaMMbl MPEAYCMOTPEHO PpEHIEHHE COOTBETCTBYIOIMX 3afad. OOywaroluecss OBJAJAEBAIOT PA3JIMYHBIMU METOJAAMM DPELICHUS LENbIX,
paloOHaIbHBIX, MpPPAlMOHAIBHBIX, MOKA3aTEeNbHbIX, JOrapu(PMUUECKUX M TPUTOHOMETPHUUECKUX YypaBHEHHUIl, HEPAaBEHCTB U HUX CHCTEM.
[TonyueHHble yMEHHS HUCHOJB3YIOTCS MPH HCCIEIOBAHUM (DYHKUIUN C MOMOIIbIO MPOU3BOJHOM, pElICHUH MPHUKIATHBIX 3a/7ad U 3ajad Ha
Hax0XJeHWe HauOOJBIIMX W HAaWUMEHbIIMX 3HaueHuM ¢(yHkiuu. JlaHHas cojepxaTeibHas JUHHS BKIIOYaeT B ceds Takxke (opMUpOBaHHE
YMEHHH BBINOJHATH pacuéThl 0 GopMysam, MpeoOdpa3oBaHUs 1IEINIbIX, PAllHOHAIbHBIX, HPPALUOHATBLHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH,
a TaKXKe BBIpAXEHHUH, coAepiKallluX CTeNneHu U jorapudmbl. brarogaps n3ydeHuro anreOpanyeckoro Marepualia MpOUCXOIUT JAajbHeilliee
pa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUIEHUS YydYalIuxcs, (QOPMHUPYIOTCS HaBBIKM JAEQYKTHBHBIX PpACCYXJACHHUH, pabOThl C
CUMBOJIBHBIMH (pOpMaMHM, TpeACTaBIECHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBeHCTB. Aurebpa mpeaiaraer
3 PEeKTUBHBIC MHCTPYMEHTBI JJIsl PEILIEHHUs IPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HAIJISIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxaTtenbHo-MeToAUUeCKast TMHUSA «DYHKIUYM U TpapuKu» TECHO MEPEIIeTaeTCs ¢ APYTHUMHU JIMHUSAMH Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEN0BATEIbHOCTh U3YUEHUsI MaTepuaia. V3ydeHne cTeneHHo!, NoKa3aTeabHOH, Jorapu(MIUIeCKO U TPUTOHOMETPUUYECKUX
(GyHKLUH, UX CBOICTB U rpa(uKoB, HCIOJIb30BaHUE (QYHKIUHN U pelIeHHs 3aJad U3 JpYTUX y4eOHbIX IPEIMETOB U pPealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMAaTHYECKUM aHalIM30M, TaK M C PELICHHEM YpaBHEHUH W HepaBeHCTB. [Ipu 3TOM OoiblIO€ BHUMaHHME YIENISIETCS
(GOpMUPOBAHUIO YMEHUS BbIpaKaTh (OPMyJIaMHU 3aBUCUMOCTH MEX/1y Pa3IMUYHbIMU BEITMUYMHAMU, UCCIIE0BATh MOTy4YEHHbIE (DYHKIIMHU, CTPOUTh
ux rpapuku. Marepuan 3ToH cojepxaTeabHON JMHUM HalelleH Ha pa3BUTHE YMEHHM M HaBBIKOB, IO3BOJIIOLIMX BBIPAXATh 3aBUCUMOCTH
MEXJy BeJIMYMHAMHU B pa3IMYHOM (Qopme: aHAIUTHUECKOM, rpaduueckol u cioBecHOH. Ero wusydeHume crnocoOCTByeT pa3BUTHIO
JITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K 000O0IIEHUIO M KOHKPETU3ALUH, UCII0Ib30BAHUIO AaHATIOTUH.

ConepxarenpHas nuHuA «Hauanma MareMaTH4eCKOro aHaliM3a» IO3BOJIAET CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaT€MaTH4EeCKUX, TaK U
IPUKIIAJHBIX 33724, JOCTYIHBIX 00yJaroIUMCs, Y KOTOPBIX MOSIBJISETCS BOZMOKHOCTb UCCIIEI0BAaTh U CTPOUTH rpaduku GyHKLUH, ONpenesTh
UX HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS, BEIYUCIATH IUIOMAAN GUTYp U 0ObEMBI TeJl, HAXOIUTh CKOPOCTU U YCKOPEHUs npoueccoB. [lanHas
coepKaTenbHasl JUHUSA OTKPBIBAET HOBBIC BO3MOXKHOCTH IIOCTPOCHHMS MATEMaTUYECKUX MOJCIEH pealbHbIX CHUTYyalud, HaXOXKICHUs
HaWIY4YIIEro pelieHrs B IPUKIAJHBIX, B TOM YUCIIE COLMAIbHO-IKOHOMUYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOIO aHaIn3a
CIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOIO, (OPMaJIbHOJIOIMYECKOTO M KpPEaTHMBHOIO MBIIIJICHHUS, (OPMHPOBAHUIO YMEHHH pacro3HaBaTh
NPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. O0ydaromuecs y3HaoT O BBIAAIOLIMXCS pe3ysbTarax, MOJy4eHHBIX B X0/
pa3BUTUSA MaTEMATUKU KaK HAyKH, U UX aBTOpax.

CopnepxarenpHO-MeTOANYECKAsT JIMHUA «MHOXECTBa U JIOTHKAa» B OCHOBHOM IIOCBSILEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TeopeTuko-
MHO>KECTBEHHBIEC TIPE/ICTABICHUS] TMPOHU3BIBAIOT BECh KypC MLIKOJBHOM MaTeMaTHMKH W MpelaraloT HauOoJiee YHUBEPCAIbHBIN S3BIK,



OG’bC[[I/IHSIIOH_[I/Iﬁ BCC pasacyibl MaTCMaTUKU U eé HpI/IJ'IO)I(eHI/II;'I, OHH CBA3BIBAIOT PA3HbBIC MATCMATHUYCCKUC AUCHUILIMHBI B CIAUWHOC ICJIOC.
HOBTOMy Ba’XHO 1aTb BO3MOXHOCTb IIKOJIbHUKY ITIOHUMATh TeOpeTI/IKO—MHO)KeCTBeHHLIf/’I SA3BIK COBpeMCHHOfI MaTEMAaTHUKU U HUCIIOJIb30BAaTh €I0
JJI BBIPpAXXKCHUA CBOUX MBICJICH.

B kypce «Anrebpa u Hayajga MaTeMaTWYeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MAaTEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPHIC
pHU3BaHbl CHOPMHUPOBATH HABBIKK MOCTPOSHHS MOJAETICH PEaNbHBIX CUTYallUl, UCCIEOBAHUS ATHX MOJIENIEH ¢ MOMOIIBIO armapara airedpsl u
MAaTEMaTUYCCKOTO aHaJIM3a W HUHTCPHPCTALUH IMOJYUCHHBIX PE3YJIbLTATOB. Takue 3aJaHus BIIJICTCHBI B Ka)KI[BIf/'I H3 pa3aciioB IPOrpaMMel,
IMIOCKOJIBKY BCChb MATCpUall KypCa HIMPOKO HCIOJB3YCTCA MJIA PCIICHUA NPUKIIAJAHBIX 3a1ad4. HpI/I pPEIICHHUU PCAJIBHBIX MPAKTHUYCCKUX 3aaaqd
yyalyecs: pa3BUBAIOT HAOIIONATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BATh aHAIOTHIO, 0000IIaTh U
KOHKpETH3UPOBaTh IpobiiemMy. JleareabHOCTh 0 (OPMHUPOBAHHMIO HABBIKOB PEUICHMSI MIPUKIAIHBIX 3a/1a4 OPraHu3yeTcs B MPOLiecce U3yUeHUs
BCEX TeM Kypca «Anredpa 1 Hadasa MaTeMaTHIECKOTO aHAaJIH3ay.

MECTO KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM mutaHe Ha M3ydeHHe Kypca aiareOpbl U Havajg MaTeMaTUYeCKOTO aHain3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 4aca B HEJENIO B
I1xmacce u 3 gaca B Hezenmo B 12 kiracce, Bcero 3a iBa roaa ooydenust — 170 gacos.

COILEPXAHUE YYEBHOI'O KYPCA

11 KJIACC

Yucsa v BbIYUCTEHUS

Panmionaneupie uncna. OOBIKHOBEHHBIE W JCCATHYHBIC IPOOH, TPOIEHTHI, OSCKOHEYHBIC IMEPUOAMYECKHE IpoOu. ApupMeTHUECKHE
omepanuy C palMOHAIBHBIMU YHUCIaMM, NpeoOpa3oBaHUs 4YMCIOBBIX BbIpakeHuil. [IpumeHenue apoOell U MPOLEHTOB MJsl pEIICHUS
MIPUKJIAIHBIX 3a]1a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U peanbHOMN KU3HHU.

JleiicTButenpHble uyucna. PanuoHalbHblE M UppalMOHANbHBIE 4YHCla. ApU(PMETHYECKHE OIepalud C AeHCTBUTEIbHBIMU YHCIAMU.
[TpuOnkEHHbBIE BEIUMCIICHUS, IPABUJIA OKPYTIICHUS, TPUKUAKA U OLIEHKA pe3yabTaTa BEIYMCICHUI.

Crenens ¢ uenbiM nokasareneMm. CrangaptHas Gopma 3amucu JeHCTBUTENBHOTO yucia. Vcnonp3zoBanue noaxopsiied (GopMbl 3amucu
JNEMCTBUTENBHBIX YUCEN IS PEelIeHUsI MPAKTUYECKUX 3a7ad U MPECTABICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypallbHOUM creneHu. [[eficTBus ¢ apudMeTHuecKUMH KOPHSIMHU HaTypaibHOU creneHd. CHHYC, KOCHUHYC U
TaHT'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, ApKTaHT'€HC YUCIOBOTO apryMeHTa.

YpaBHeHNns M HEPaBEeHCTBA

ToxxaecTBa 1 TOKIECTBEHHBIE TPe0Opa30BaHUSI.

[IpeoOpazoBaHme TPUTOHOMETPUIECKHX BhIpaskeHU . OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTo 1 MHTEpBaJoB.

Pemenue nensix u 1poOHO-paIMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenune nppanroHaibHBIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUUYECKUX YPaBHEHHIA.

[IpumeHeHne ypaBHEHHH U HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKHX 3a/1a4 M 3a/1a4 U3 Pa3IMuHbIX 00JacTell HAayKH U peaabHOU )KU3HU.



DOyHKUUM U rpaduKu

@ynxkius, cnocoOsl 3aganus Gyakuuu. I'paduk ¢pynkunu. Bzanmuao oOpatHbie GpyHKINH.

OO6nacte ompeneneHus U MHOXXKecTBO 3HaueHW (yHkimu. Hymu ¢ynkoun. [IpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIE W HEUETHBIC
GbyHKIUH.

Crenennas (yHKOMS C HaTypalbHBIM M IIEJbIM TOKa3areneM. EE cpoiictBa u rpaduk. CBoiictBa M TrpadMK KOpPHS N-OH CTENEHH.
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa.

Hayana MaTeMaTH4ecKOro aHaJm3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS TTIOCIIEAOBATEILHOCTEH. MOHOTOHHBIE TTOCIIEIOBATEIEHOCTH.

Apudmernueckas U reomeTpuyeckas mporpeccu. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma OECKOHEUHO
yObIBaromieil reomerpudeckoil mporpeccuu. @opmysna CI0XHBIX HPOLEHTOB. Vcnosb3oBaHuE NMpOrpeccuu Ui PelIeHUsl pealbHbIX 3ajad
MIPUKIIAHOTO Xapakrepa.

MHokecTBa M JIOTHKA

MHOK€eCTBO, omnepanuu Haj MHoXkecTBamu. Jluarpammer Jilniepa—BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO armapara Jijis
OMMCAHUS PEaJbHBIX MPOIIECCOB U SIBICHUN, NMPU pPEUICHUM 3a1ad U3 JpYrux ydeOHbIX mpeamertoB. OmpeneneHue, Teopema, CIEICTBHE,
JOKa3aTeNbCTBO.

12 KJIACC

Yuciia 1 BbIYUCTICHUS

HarypaneHhble u nensle uncina. [Ipu3sHaku AeIMMOCTH LEIbIX YHACET.

Crenesb ¢ paMOHaIbHBIM NOKa3areneM. CBOWCTBA CTEIECHH.

Jlorapudm ymcna. JlecaTUUHbIE U HATYpaAIbHbBIC JIOTAPU(PMBI.

YpaBHeHNsI U HEPABEHCTBA

[IpeoOpaszoBaHue BIpAXKEHUIA, COTEPKAIIUX JTOTapHUPMBI.

[IpeoOpa3oBanue BeIpaXXEHUH, COIEPIKAIUX CTETICHU C PAllMOHAIBHBIM [TOKa3aTeIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS 1 HEPABEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHUN. PellieHne npukinaiHbIX 33/1a4 ¢ MOMOIIBIO CUCTEMbBI TUHEHHBIX YPaBHEHUM.

Cucrembl U COBOKYITHOCTH PALIMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIISHUI0 MaTeMaTHYECKUX 3aa4 U 3a7[ad U3 Pa3InyHbIX 00NacTell HAyKU U pearbHOU
KU3HU. DYHKIHMU U rpauKH

Oynkuus. [lepuognueckue GyHkuu. [IpoMexxyTk MOHOTOHHOCTH (YHKIHH. MakCUMyMbl U MUHUMYMBI (hyHKIIMU. Hanbonblee u
HauMeHblIIee 3HaYeHNne (QYHKIMH Ha IPOMEXYTKE.

Tpuronomerpuueckue QyHKIINU, UX CBOWCTBA U TPapUKH.



[Toxa3zaTtenpHast u norapudmMudeckas GyHKINU, KX CBOHCTBA U TPAPUKH.

Hcnons3oBanue rpadhukoB GyHKIMNA A1 peIIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB GyHKIU U KCCIIEI0BAHUS TPOLIECCOB U 3aBUCHMOCTEH, KOTOPBIE BOSHUKAIOT MIPU PELICHNUH 33124 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEATHHOMN KU3HU.

Hayasa MaTeMaTH4ecKOro aHaJmM3a

HenpepriBHble (pyHKIIMN. MeTo1 MHTEPBAJIOB /17151 PELIEHUS] HEPABEHCTB.

[TpounsBoanas pynkuuu. ['eomerpraeckuii u GU3NIECKU CMBICI TPOU3BOTHOM.

[IpounsBoaHbIE 371eMEHTAPHBIX QYHKINH. POPMYITBI HAXOKICHHUS IIPOU3BOIHON CYMMBI, IPOU3BEICHHUS M YaCTHOTO (DYHKIIWIL.

[IpumeHeHre MPOU3BOAHON K MCCIIEOBAHUIO (YHKIIMI HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxokeHue HauOOoJbIIero U HauMEHbBILEro
3HaueHus (YHKIIUU Ha OTpPE3Ke.

[IpuMeHeHne MPOU3BOIHOMN I HAXOXKICHUS HAWIYYIIEro PELICHUs B NMPHUKIAIHBIX 3aj1adax, Ul ONPEIEeNIeHUs] CKOPOCTH IIpolecca,
3aIaHHOTO (POPMYJION WU TpadUKOM.

[TepBoo6pa3nas. Tabnuiia nepBooOpa3HbIX.

Huterpain, ero reoMmeTpudeckuii U puznueckuii cMbici. Berancnenue uaTerpana mo ¢popmyne Herotona—Jleibnuna.

INJIAHUPYEMBIE PE3YJIBTATBI
OcBoenune yueOHOTO TIpenMeTa «MareMaTnka JOJDKHO 00ecieurBaTh JOCTHKEHNE Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus CISAYIOMINX
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3yabTAThl OCBOEHUS MPOrPAMMBbI yueOHOTo IpeameTa «MaTreMaTuka» XapakTepu3yroTCs:

I'paxxnanckoe BocmuTaHue: CHOPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIUU OOY4aromlerocss Kak akTUBHOTO M OTBETCTBEHHOIO 4JieHA
poccuiickoro oOmiecTBa, MPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PaA3IMYHBIX CTPYKTYp, SIBICHUN, MHpPOIEAYp
rpakJaHcKoro ooOuiecTBa (BHIOOPHI, OMPOCHl U Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMH B COOTBETCTBHHM C HX
GbyHKIMAME W Ha3HaueHueM. [laTpuoTnueckoe BocHHUTaHUE: CPOPMHUPOBAHHOCTHIO POCCHUICKOM TPaKJAHCKOW WACHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKONW MaTeMAaTUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHHUSM POCCHMCKHX MAaTeMaTHKOB U POCCHMCKOMN
MaTeMaTHU4eCKON IIKOJIbI, K UCIOJIBb30BaHUIO 3TUX JOCTIKEHUHN B JIPYTHX HayKaX, TEXHOJOTHUAX, cepax SKOHOMHUKHU. [lyXOBHO-HPABCTBEHHOTO
BOCITUTAHMS: OCO3HAHHMEM JyXOBHBIX IIEHHOCTEM pPOCCHUHCKOTO Hapoja; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJICHUSA, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM IOCTWKEHUW HAyKHM U JESATENbHOCTHIO YYEHOTO; OCO3HAHMEM JMYHOIO BKJIa/la B
MOCTPOEHHE YCTOWYMBOIO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOUYas ICTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/a4, PEelIeHUH, pacCyXIeHU;
BOCIIPUMMYHUBOCTHIO K MaTeMaTHYEeCKUM AacleKTaM PazUYHBIX BUIOB HCKyccTBa. Du3nyeckoe BOCHHUTAaHUE: C(HOPMHPOBAHHOCTHIO YMEHHS
MPUMEHATh MaTeMaTHYeCKUe 3HAHUS B MHTEpecax 3JJ0POBOT0O M Oe30MacHOro oopasa >KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO
(3m0poBoe MuTaHue, cOAIAaHCUPOBAHHBIN PEXKUM 3aHATUH U OTIbIXA, peryisipHas Gu3ndeckas akTHBHOCTb); (PU3UIECKOTO COBEPIIICHCTBOBAHMUS,
MpU 3aHATUSAX CIOPTUBHO-O3JOPOBUTENBHOM JI€ATEIBbHOCTRIO. TpyaoBO€ BOCHHUTaHUE: TOTOBHOCTBIO K TPYyIy, OCO3HAaHUEM LIEHHOCTH



TPYIOJIOOHS; MHTEPECOM K pa3In4yHbIM chepam mpodeccuoHanbHON AATEIbHOCTH, CBI3aHHBIM C MATEMAaTHKOM U €€ MPUIIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymiel mpodeccun u peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMI0O W CaMOOOPAa30BAHWIO HA MPOTSHDKEHUM BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B pEIICHUH
MPAKTUYECKUX 3a/1a4 MaTeMAaTUYECKON HAIIPABIEHHOCTH. DKOJIOTUYECKOE BOCITUTAHUE!

c(OPMHUPOBAHHOCTHIO IKOJIOTHIECKOH KYJIbTYphl, HIOHUMAaHHEM BJIHMSIHUS COLUATEHO-IKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE TIPHPOTHON
U COLMAIBHOM Cpe/ibl, 0CO3HAHNEM TJI00AILHOTO XapaKTepa HKOJIOTUIECKUX MPoOIeM; OpHEeHTAIMel Ha MPUMEHEHHE MaTeMaTHIECKUX 3HAHHUH
IUIsL pemIeHus 3a7a4 B 00JIaCTH OKPY)KAIOLIeH Cpeibl, TUIAHUPOBAHUS MMOCTYIIKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBHHA JJIsI OKpPYXKAroIen
Cpenbl.

[lerHOCTM HAYYHOTO MMO3HAHMSL:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W OOIIECTBEHHOW NpPaKTHKH,
MOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak c(epbl 4YeloBEYECKOH NesTeNBbHOCTH, JTAloB €€ pa3BUTUS W 3HAYMMOCTH JUISL Pa3BUTHS
[IUBWJIM3ALMH; OBIIQJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTEMaTHYeCKOH KyJIbTYpOil Kak CpeJICTBOM TO3HAHHS MUPA; TOTOBHOCTBIO OCYIIECTBIISTh
MPOEKTHYIO M HCCIIEIOBATENBCKYIO IS TEFHOCTh HHIUBUIYAIHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE  PE3YJIBTaThl OCBOCHHS TMPOTpaMMbl  ydeOHOro mpeamera «MareMaTukay XapakTEpH3YIOTCS — OBJIAJICHUEM
YHUBEPCATBHBIMU HO3HABAMEIbHBIMU OCliCMBUAMU, YHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU OClCMBUAMU, YHUBEPCATbHBIMU DecYIAMUBHbIMU
oeticmeusmu.

1) Vuueepcanvnvie noznasamenwvnsle oeticmsusi, obecneuusaom Gopmuposarue 6A308bixX KOZHUMUBHBIX NPOYECCO8 0OVHAIOUWUXCSL
(ocsoenue Memooo8 NO3HAHUSL OKPYHCAIOWe20 MUPA, NPUMEHEHUE JI02ULECKUX, UCCIe008AMeNbCKUX onepayuil, yMeHui pabomams ¢
unghopmayuet).

bazoBrie 1ornueckue nercTBUL:

. BBISBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPH3HAKKM MATEMaTHYCCKUX OOBEKTOB, MOHSATHH, OTHOIIEHUH MEXKIY MOHSATHIMH,
(hopMyIUpOBaTh ONPECIICHHs TIOHITHI; YCTaHABIMBATh CYIICCTBEHHBIN NMPHU3HAK KIACCH(PUKAIIMKA, OCHOBAHUS JJIT 000OIIEHUS U CpaBHEHUS,
KPUTEPHUH MTPOBOJIMMOTO aHAIN3A,

. BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTENbHbIE M OTpULATENIbHBbIC, €AMHUYHBIC, YaCTHBIC U
oOmue; ycrnoBHbIC;, [BBIABIATE MATEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHBOpEUHs B (pakTax, NaHHBIX, HAOMIOACHUAX H
YTBEPKACHUSX; Tpe/yIaraTb KPUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

° ACJIaTb BBIBOAbBI C HCIIOJIB30BAHUEM 3dKOHOB JIOTHKH, ACAYKTHUBHBIX W HWHIAYKTHBHBIX YMO3aKJ'IIOLIeHI/II\/‘I, WO?»&KJ'II-O‘I@HHIZ 1o
aHaJIOTHH,
° MNpOBOAUTE CaAMOCTOATCIIBHO JOKa3aTCIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMHe n orT HpOTI/IBHOI‘O), BBICTPANBATDh

APTYMCHTALIUIO, IPUBOJAUTH IIPUMCPBI U KOHTPIPUMCEPBI; 000CHOBBIBATH COOCTBCHHEIC CYXXICHHUA U BBIBOJBI;

° BLI6I/IpaTB croco0 peaicHuAd y‘lC6HOﬁ 3agadn (CpaBHI/IBaTB HCECKOJIbKO BAPHAHTOB PCIICHUA, BLI6I/IpaTL HanOoJee MOAXOAAIIMNN C
yLIéTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/IeB).

bazoBrie uccnegopaTenbCKUe ASHCTBYS:



. MCIOJIB30BATh BOIIPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BONIPOCHI, (PUKCUPYIOLINE TPOTHBOPEUHE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3ULIMIO, MHEHUE,

. MIPOBOJMTH CAMOCTOSITENILHO CIUIAHWPOBAHHBIM IKCIEPUMEHT, UCCIICIOBAHKE M0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BeKTa, SBICHHUS, TPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXK Iy 0OBEKTaMH, SIBIICHUSIMU, IPOIIECCAMU;

. CaMOCTOSITEIIBHO (POPMYITHPOBATH 0OOOIIICHHS M BEIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHMS, NCCIICIOBAHUS, OIICHUBATH
JOCTOBEPHOCTH TMOJTYICHHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIICHHMIA;

. MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIBUTATH IIPE/IIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uapopmarueii:

. BBISIBIISITE JISUITUTHI MHPOPMAITUH, TAHHBIX, HEOOXOJMMBIX JUIsI OTBETA HA BOIIPOC | JUIS PEIICHUS 3a/1a9H,

. BBIOMpaTh WH(OpPMAIMIO W3 WCTOYHWKOB PA3MYHBIX THUIOB, AaHAIM3HPOBATh, CHUCTEMATU3WPOBATh W HHTEPIPETUPOBATH
WH(OPMAIIHIO PA3TUYHBIX BUJIOB U (POPM MpeICTaBICHNS;

. CTPYKTYPUPOBATH HHPOPMAIHIO, TPEJICTABIATE €€ B Pa3IMUHBIX (POpMax, HIUTFOCTPUPOBATH IPaUUIECKH;

. OIICHUBATh HAJIEHOCTH HH(POPMAIIHH TI0 CAMOCTOSTEIHHO CHOPMYTHPOBAHHBIM KPUTEPHUSIM.

2) Vhueepcanvhvle KoOMMyHUKamueHwle Oelicmaus, 00ecneuusarom c@hopmuposanHOCHb COYUATbHBIX Ha8bIK0s oOyuatouwuxcs. OOIeHne:

. BOCIIPHHUMAThL B (POPMYITHPOBATH CY)KJCHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISAMH OOIICHHS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh

CBOIO TOYKY 3p€HHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, AaBaThb MMOACHCHUS 110 X0y PCIICHUA 3a1a4i, KOMMCHTUPOBATh HOJ'Iy‘—ICHHI:IfI PE3YIbTAT,

. B X0Ji¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOU TeMbl, MPOOJIEMBI, perIacMoi 3a7adu, BBICKA3bIBATh HJICH,
HalleJICHHbIE Ha TIOWCK PEIICHMSI; COTOCTABIIATh CBOM CY)KJICHHS C CYXICHUSMH JIPYrUX YYaCTHHUKOB AHAIIOTa, OOHAPY)KMBATh pasziinuue U
CXOJICTBO TIO3UIINI; B KOPPEKTHOHN (hopMe GOpMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;

. MIPEJICTaBIATh PEe3yJbTaThl PEIICHUs 3aJaud, HKCIEPUMEHTa, MCCIEIOBaHUS, IMPOEKTa; CaMOCTOATEIbHO BbIOMpaTh (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPe3eHTaluu U 0co0eHHOCcTel ayauTopuu. COTpYAHUYECTBO:

° IIOHUMATB 1 UCII0JIb30BaTh IMPEUMYIICCTBA KOMaH,HHOﬁ n HH,HHBHﬂyaHBHOﬁ pa6OTI)I IIpyu pCUICHUA y‘IC6HBIX 3aaa4; IpuHUMAaTh LEJIb
COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHU3alhI0 COBMECTHO pa6OTBI, pacinpeaciiaTb BUABI pa60T, JA0roBapmnBaThbCs, O6CY)KI[&TB mponecc
" pE3yJibTaT pa6OTH; 0606H_Ia.TB MHCHUA HCCKOJIBKUX HMHeﬁ;

. y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CYKIAeHUs, 0OMEH MHEHUH, «MO3TOBbIE LITYPMbI» U UHBIE); BBIIIOJIHATH CBOIO YacThb
paboOThl MU KOOPAMHUPOBATb CBOM JEUCTBUS C JPYIrMMM WIEHAMHM KOMAaHJIbl; OLIEHUBAThb KAyeCTBO CBOETr0 BKJIaJa B OOLIMHA HPOIYKT IO
KPUTEPHIM, CHOPMYIIHPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vnueepcanvhvie pecynamugnsie oeticmsus, obecneyusaiom hopmuposanue CMulCl08blX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3anus: COCTaBJIATh IJIaH, AITOPUTM pelIeHHs 3aJadyM, BbIOMpaTh CHOco0 peleHus ¢ y4ETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PelIeHUH ¢ yuéToM HOBOI MH(popmaru. CaMOKOHTPOJIb!

° BJaJIeTh HABBIKAMH TO3HABaTEIbHOM pe(l)HeKCI/II/I KaK OCO3HAaHUS COBCPIIACMBIX JENCTBUH M MBICIUTEIbBHBIX nponeccoB, HUX
PE3YyIbTATOB; BJIAACTH criocoboamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPpOoLcCCa U pe3yjibTaTa PCIICHUA MaTeMaTH4eCKOi 3aga4u,

° npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTDH IIPpU PCHICHUH 3a/1a4l, BHOCUTH KOPPCKTHUBBI B ACATCIIBHOCTh HAa OCHOBC HOBBLIX
O6CTO$ITCJ'ILCTB, JaHHBIX, HaliICHHBIX OI_I_II/I6OK, BBISIBJICHHBIX pr,[lHOCTGﬁ;



. OILICHUBATh COOTBETCTBUE pE3yJbTaTa LIEIH U YCIOBHUSM, OOBSICHATH MPUYMHBI JOCTIKEHHS WIM HEJOCTH)KCHHUS pPEe3yIbTaTOB
JEATeIbHOCTH, HAXOIUTh OIMOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI
OcBoenue y4eOHOTO Kypca «Anrebpa M Hadaja MaTeMaTHYeCKOTO AaHAJINM3a» HA YPOBHE CpPEAHEro oOmero oOpa3oBaHMS JOJDKHO
o0ecrieynBaTh JOCTIDKEHHE CIETYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

11 KZIACC

Yucaa v BHIYMCIEHUS

OmnepupoBaTh MOHATUSMH: PAIIHOHATFHOE U ACHCTBUTEIFHOE YUCIIO, OOBIKHOBEHHAS U JICCATUYHAS APOOH, TPOIICHTHI.

BEIMonHATE apuMETHYECKHE OTIepaIiy C PAIIHOHATLHBIMU U JICHCTBUTEILHBIMU YHCIIAMHU.

BeImonHATE MpuONIMKEHHBIC BHIYHCIICHNUS, CTIONB3YS MTPAaBHIIa OKPYTIICHUS, IeNIaTh IPUKUAIKY U OLIEHKY pe3yIbTaTa BEIYMCICHHH.

OmnepupoBaTh MOHATHAMHU: CTETIEHB C IENBIM MMOKa3aTeleM; CTaHAapTHas (Gopma 3amucu ACWCTBUTEIBHOTO YHCIIa, KOPEHb HATYpalTbHON
CTETIEHH; HCIOJIL30BATh MOIXOIANIYI0 (POPMY 3aITUCH JCHCTBUTEILHBIX YHCEN IS PEIICHHSI TPAKTUIECKUX 3a/1a9 U TIPEICTABICHUS JTaHHBIX.

OmnepupoBaTh NOHSATHSIMH: CHHYC, KOCHHYC U TAHTE€HC ITPOU3BOJILHOTO YTIIa; UCTIOIH30BATh 3aIUCh TPOU3BOJIHHOTO YIila yepe3 oOpaTHbIe
TPUTOHOMETpHYECKNE QYHKINH.

YpaBHeHNs U HEPAaBEHCTBA

OmnepupoBaTh NOHATHAMH: TOXJECTBO, YpaBHEHHE, HEPAaBEHCTBO; LEJIOE, PAIIHOHAIBHOE, UppalMOHAIBHOE ypaBHEHHE,

HEpPaBEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE,

BeimosHATE MpeoOpa3oBaHus TPUTOHOMETPUIECKUX BHIPKEHUH U PEIIaTh TPUTOHOMETPUYECKHE YPaBHEHHUSL.

BeimostHATE peoOpa3oBaHus HENbIX, PAHOHATIBHBIX U UPPAMOHATIBHBIX BRIPQKEHHH U PelIaTh OCHOBHBIC THITHI LEIIBIX, PALIHOHATIBHBIX U
UPPAaLMOHAIBHBIX YPaBHEHUH 1 HEPAaBEHCTB.

[TpuMeHATh ypaBHEHUS ¥ HEPABEHCTBA ISl PEILICHUS] MaTeMAaTHUECKHX 3aa4 M 3a71a4 U3 Pa3IMYHbIX 00J1acTei HAYKH U PeaIbHOM JKU3HH.

MopenupoBaTh peaibHbIE CHTyallud Ha S3bIKE alnreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHs, HEPAaBEHCTBA IO YCJIOBUIO 3ajayH,
UCCJIEI0BATh OCTPOCHHBIE MOJIENH C MCIIOJIb30BAaHUEM alIapara aareOpsbl.

DOyHKUUH U TpaduKH

OmnepupoBaTh NOHSATUAMU: (YHKIHS, CIIOCOOBI 3alaHus (YHKIMH, 00JaCTh ONpPEENCHNs U MHOXKECTBO 3HAaueHHH (QYHKLIWH, Tpauk
(GyHKIMH, B3aUMHO 00paTHbIE (DYHKIMH.

OnepupoBaTh HOHATHAMU: YETHOCTb M HEUETHOCTD (PYHKIMH, HYIHU QYHKIUH, TPOMEKYTKU 3HAKOTIOCTOSHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 pELIeHNs ypaBHEHUH.

CtpouTh ¥ YUTaTh TpadUKH TUHEHHONW (DYHKIMH, KBaJpaTUUHOU (QYHKIMH, CTETIEHHONW (DYHKIIUH C IIeIbIM ITOKa3aTeleM.

Hcnonb3oBatk rpaduki GyHKIMNA 11 MCCIEIOBaHUS IPOLIECCOB U 3aBUCUMOCTEH MPU PEIICHNH 33/1a4 U3 JPYruX y4eOHBIX MPEIMETOB U
peanbHOM )KU3HU; BBIpaXKaTh (POpPMyIaMH 3aBUCUMOCTH MEK/Y BETUYUHAMM.



Hauvana matemaTnueckoro anajimsa

OnepupoBaTh NOHITHSIMH: TIOCIIEIOBATEIILHOCTD, apu(PMEeTHIECKas U TEOMETPUUYECKAs IIPOTPECCHH.

OnepupoBath MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTPECCHUs, CyMMa OSCKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
IIPOrPECCUM.

3azaBath NOCIE10BATENBHOCTH Pa3IMUYHBIMU CIIOCOOaMHU.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATEIIBHOCTEN H IPOTPECCHUI 1T PELIEHUSI PEATIbHBIX 3aa4 NPUKIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONIEpPAIIMU HAJl MHOXKECTBAMH.

Hcnonp30Bath TEOPETUKO-MHOKECTBEHHBIN armapaT JJis ONMUCAHUSI PEAIbHBIX MPOIECCOB W SIBJICHHM, NMPU PEIICHUH 3a7ad U3 JIPYTuX
yueOHBIX npeaMeToB.OnepupoBaTh NOHATUAMU: ONIPEIEICHHUE, TEOpEMa, CIEACTBHE, JJOKA3aTENbCTBO.

12KJIACC

Yucaa 1 BBIYUCTCHUS

OnepupoBaTh NOHATUAMU: HATYPAIBHOE, LIEJIO€ YUCIIO0; UCTIOIB30BaTh MPU3HAKHU ACIMMOCTH LEbIX YUCEI, PAa3JIOKEHNUE YUCIIa HA MPOCTHIE
MHOKHUTENH U PEIICHHS 3a]1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHIATUSIMHU: Jorapudm ducia, JeCITUUHbIE U HaTypallbHbIE JIOTapU(MBI.

YpaBHeHNsI U HEPAaBEHCTBA

[IpuMeHsTH CBOMCTBA CTENEHHU I TPE0Opa30BaHus BRIpaXKEHUI; ONIEpUpOBATh MOHATUAMU: IOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE THITBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTe mpeobpazoBaHus BEIPaXKEHHM, COIEPKAIINX JIOrapu(MBbl; OTIEpUPOBATH MOHATUAMU: JIOrapu(pMUUYECcKOe YpaBHEHUE U
HEPaBEHCTBO; pellaTh OCHOBHBIE TUIIBI JJOrapu(MUUIECKIX YpaBHEHUI U HEpaBEeHCTB. HaxoIuTh perieHus mpoCcTeHIuX TPUrOHOMETPUYECKUX
HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CUCTEMA JIMHEMHBIX YPABHEHUN M €€ PEIICHHE; UCIO0JIb30BAaTh CUCTEMY JIMHEHMHBIX YPaBHEHUH NIl peLICHUs
MPaKTUYECKUX 3a]a4.

Haxonuts penieHust npocTeHmMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

MonenupoBaTh pealibHbIe CUTYallUU Ha SI3bIKE anreOpbl, COCTABIATH BRIPKECHUSI, ypaBHEHHSI, HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 33/1a4H,
UCCIIEeI0BATh MOCTPOSHHBIE MOJICIIH C UCTIOJIB30BAHUEM arrapaTa anreopsl.

DOyHKUUH U TpaduKH

OnepupoBaTh NOHATHAME: MIEpUOIUYECKast PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH (D)YHKIIMH, TOUYKH SKCTpeMyMa (yHKIIH, HAaUOOIbIIIee U
HauMeHbIIlee 3HaueHus1 QYHKIIUU Ha TPOMEXKYTKE; UCIIOJIb30BaTh UX ISl HCcCe0BaHus (YHKIIMU, 3aJaHHOU TpadukoM.

OnepupoBaTh MOHATUSAMU: TpadUKU TMOKa3aTeIbHOU, JorapuMUYecKol M TPUTOHOMETpHUECKUX (YHKIHMM; H300pakaTb HUX Ha
KOOPJMHATHOM INIOCKOCTH U UCIIOJIB30BaTh [UISl PELIEHUS YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOUN MIIOCKOCTU TpadUKU JTHHEHHBIX ypaBHEHUI M WCIOJB30BaTh WX JIs PELICHUS CHCTEMbI JIMHEHHBIX
ypaBHeHui. Mcnonb3oBaTh rpaduky GyHKIMMA TSI KCCTIETOBAHUS TIPOIIECCOB U 3aBUCUMOCTEH U3 IPYTUX YYEOHBIX JUCIUILINH.
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Havyana matemMaTn4yeckoro anajmsa

OmnepupoBaTh HOHATHAMHU: HENpepbiBHAS (DYHKUIMS; MPOU3BOAHAS (YHKIMH; HCIIOIB30BATh T'€OMETPHUYECKUN M (PU3HUECKHI CMBICI
IIPOU3BOIHOM JIUIs PELICHMS 3a1ay.

HaxonuTh mpon3BOIHBIE AIEMEHTAPHBIX (PYHKIIUHA, BBIYHCISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKIIMH.

Hcnonp30BaTh MPOU3BOAHYIO JJISI UCCIIEAOBAaHUS (YHKIMH Ha MOHOTOHHOCTH M SKCTPEMYMBI, IPUMEHSTh PE3yJAbTaThl UCCIEAOBAHUS K
MOCTPOCHHUIO TPa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUISl HAX0XKACHUS HAWJIYUIIEro pElIeHNs B IPUKIIAHBIX, B TOM YUCIIE COLIMATIbHO-I9KOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh NOHATUSAME: IEPBOOOPa3HAS U UHTETPAIT; TOHUMATh T€OMETPUICCKUN 1 (PU3MUECKHI CMBICIT HHTETpajIa.

Haxoauts nepBooOpasHble 371eMEHTapHbIX QYHKIIMH; BHIYUCIATH HHTErpa 1o gopmyne Hetotona—Jleli6uuia.

Pematps npukiaaHble 3a7ayd, B TOM YHCII€ COLUAIbHO-IKOHOMUYECKOTO M (PU3UYECKOr0 XapakTepa, CPEeICTBAMU MaTEeMAaTUYECKOTO
aHaIM3a.
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TEMATHYECKOE INTAHUPOBAHHUE11KJIACC

N KommnyectBo
) HauMeHoBaHue pa3iesiOB U TeM IPOrPaMMbl Jacos JJICKTPOHHEIE (M GPOBLIC)
n/m o0pa3oBarteJibHbIE pecypchl
Bcero | Kip Ip/p
MHokecTBa pallMOHAIBHBIX U IEHCTBUTENBHBIX YUCEN. PaliioHaIbHbIE PSHIhttps://resh.edu.ru/Skysmart
1 ) 14 1 https://edu.skysmart.ru
YPABHCHIA 1 HEPABEHCTBA ®UIIU hitps://fipi.ru/
POIhttps://resh.edu.ru/Skysmart
2 Oynakunn v rpadukn. CTeneHb ¢ HebIM MoKa3aTeneM 6 https://edu.skysmart.ru
OUIIUN https:/fipi.ru/
3 Apudmernyecknii KOpeHb N—oi crenenn. VippanuonaabHble ypaBHEHAS U 13 1 POIllhttps://resh.edu.ru/Skysmart
HEpaBEHCTBA https://edu.skysmart.ru®UI T https://fipi.ru/
POIhttps://resh.edu.ru/Skysmart
4 ®opMyJIbI TPUTOHOMETPUH. TPUTOHOMETPUYECKUE YPABHEHUS 22 1 https://edu.skysmart.ru®WITHhttps://fipi.ru/
5 TocI e LOBATENLHOC O 5 POUlIhttps://resh.edu.ru/Skysmart
JIC/IOBATEILHOCTH H POTPECCHHt https://edu.skysmart.ru®UTHhttps://fipi.ru/
6 [ToBTOpenue, 0600IIeHNEe, CHCTEMATH3AINS 3HAHUH 3 1 POLlThttps://resh.edu.ru/Skysmart
P ’ B ’ H https://edu.skysmart.ru®UTHhttps://fipi.ru/
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0

12KJIACC

Ne
n/n

HaumenoBaHme pa3esioB H TeM

KoanuecTBo 4acoB

NPOrpamMMbl Bcero

Kip

Jara

DJIeKTPOHHBIE (M (POBHIE) 00pa3oBaTeIbHbIEC PeCypPChI




CreneHb ¢ palMOHATLHBIM MTOKa3aTEIIEM.
1 IToxaszarensnas Qpynkuus. [lokasaTensbHble 12 POIhttps://resh.edu.ru/OUTTUttps://fipi.ru/
YPaBHEHUS U HEPABEHCTBA
) Jlorapudmuueckast pyHKIIUS. 12 POIhttps://resh.edu.ru/OUTTUttps://fipi.ru/
Jlorapudmuyeckue ypaBHEHHsI 1 HEpaBEHCTBA
Tpuronomerpuyeckre GyHKINHU U UX TpapuKH PO htips://resh.edu.ru/
3 TpHIOHOMETpIECKHE HepaBeHCTBa 9 Skysmarthttps://edu.skysmart.ru®UWITHhttps://fipi.ru/
. POIIIhttps://resh.edu.ru/OUITttps://fipi.ru/
4 IIponssonHas. ITpuMeHenne NpoU3BOIHON 24
POllIhttps://resh.edu.ru/OUTTN
5 WHterpan u ero npruMeHeHus 9 ..
https://fipi.ru/
POIII https://resh.edu.ru/
6 Cuctembl ypaBHEHU 12 Skysmarthttps://edu.skysmart.ru®UWI T https://fipi.ru/
7 0 6 POIIhttps://resh.edu.ru/
aTypaJbHbIC H IIENbIC Ykcia DU httos://finiru/
g [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS 8 POIIhttps://resh.edu.ru/®UTTHttps://fipi.ru/
3HAHUA
OBHIEE KOJIMYECTBO YACOB 1O 102
I[MPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHMUE 11KJIACC

Tema ypoka

KonuuectBo yacos Hata
U3y4eH 6
undposble
Bceero | Kip IIp/p i

ONEKTPOHHBIE

Ne meyen | ©0Pa30BATEIBHBIC PECYPCHI




1 MHokecTBO, onepanuu Hal MHOKecTBaMu. JlnarpamMmel Ditnepa—Benna 1 1 POIlIhttps://resh.edu.ru/

2 Panmonanbabie ynciia. OOBIKHOBEHHBIC U IECATHYHBIC IPOOU, TIPOIICHTHI, 1 1 OUIIN https:/fipi.ru/
OeCKOHEUHbIE IEPHOANYECKIE IPooH

3 Apudmerndeckue orepaluy ¢ paMoHATBHBIMU YHCIIAMH, TPE0Opa30BaHuUs 1 2 POIII https://resh.edu.ru/
YHUCIIOBBIX BBIPAKEHUU

4 [Mpumenenue npobeit 1 MPOLIEHTOB ISl pEIISHHUs TPUKIIAIHBIX 33]1a4 U3 Pa3InIHbBIX 1 2 OUIIN https://fipi.ru/
OTpaciel 3HaHUHI U peabHOU XKU3HU

5 [Mpumenenue npobeit 1 MPOLIEHTOB JJIsl pEIICHHUs TPUKIIAIHBIX 33]1a4 U3 Pa3InIHbBIX 1 3 OUIIN https://fipi.ru/
OTpaciel 3HaHUH U peabHON KU3HU

6 JeiicTBuTeNnbHBIC YnCTa. PamonansHbIe M HppallMOHATBHBIC YHCITA 1 PO https://resh.edu.ru/

7 Apudmerndeckre onepannu ¢ AeHCTBUTETbHBIMI YHCIAMHI 1 POII https://resh.edu.ru/
[MpubnvkEHHBIE BEIYUCIICHUS, IPABHIIa OKPYTIICHUS, IPUKUIKA H OIICHKA pe3yJIbTaTa 1 POII https://resh.edu.ru/
BBIYHCIICHUN

9 ToxmecTBa 1 TOXIECCTBEHHBIE TTPEOOPA30BAHIS 1 5 POIhttps://resh.edu.ru/

10 YpaBHEeHHE, KOPEHb YPABHEHUS 1 5 POIhttps://resh.edu.ru/

11 Hepasenctso, penrenre HepaBeHCTBA 1 6 PO https://resh.edu.ru/

12 MeTton HHTEPBAIIOB 1 6

13 Pemrenue nienbix U 1poOHO-paIMOHATBFHBIX YPABHEHUH 1 HEPABEHCTB 1 7 OUIIU https://fipi.ru/

14 KonTtponbsaas padota o Teme "MHOXKECTBA PallMOHATBHBIX U EHCTBUTEIHHBIX 7
yucell. PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIMsA, CIoco0b! 3aaanns QyHKINK. B3anmao 00paTHbBIe GyHKINH 1 8 POII https://resh.edu.ru/

16 I'padmk pyskimu. O6macTh onpeneneHns 1 MHOXKECTBO 3HaYeHuH GyHKmn. Hymn 1 8 POII https://resh.edu.ru/
¢ynkuuu. [IpoMexyTKH 3HaKOOCTOSIHCTBA

17 UérHbie 1 HEUETHBIE PYHKIIUN 1 10

18 Crenens ¢ nensim mokaszarenem. Ctannaptaas popma 3anucu JedCTBUTEIEHOTO 1 10 OUIIN https://fipiru/
qucia

19 Hcnonr3oBanue noaxosiielt pOpMBI 3aUCH ISHCTBUTENBHBIX YUCEN [T PEHICHUS 1 11 PO https://resh.edu.ru/
MPAaKTUYECKUX 3aJ1a4d U NPeJICTaBICHNUS JaHHBIX

20 Crenennas GyHKLUS ¢ HATYpaJIbHBIM U LIENBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk 1 11 PO1III https://resh.edu.ru/




21 Apudmernuecknuii KOpeHb HATypaJIbHON CTEEHU 1 12 POIII https://resh.edu.ru/
22 Apudmernyecknii KOpeHb HaTypabHOK CTEIeHH 1 12 OUIINA https://fipi.ru/
23 CaolicTBa aprpMETHIECKOr0 KOPHS HATYPAILHOM CTEIIeHN 1 13 POIII https://resh.edu.ru/
24 ColicTBa aprpMETHIECKOTO KOPHS HATYpaJIbHON CTEIEHH 1 13 POIII https://resh.edu.ru/
25 CaolicTBa aprpMETHIECKOT0 KOPHS HATYPAILHOM CTEIIeHN 1 14 POIII https://resh.edu.ru/
26 HeticTBust ¢ apuMETHIECKIMH KOPHIIMH N—O CTEIEHU 1 14 POIII https://resh.edu.ru/
27 HeticTust ¢ apuMEeTUIECKUMH KOPHSIMH N—OH CTENIEHU 1 15 OUIINA https://fipi.ru/
28 HeticTBust ¢ apuMETHIECKUMH KOPHSIMH N—OW CTEIIEHU 1 15 POIII https://resh.edu.ru/
29 JeiicTBud ¢ apupMeTHIeCKUMU KOPHSIMHU N—Oi CTETIEHN 1 16 POII https://resh.edu.ru/
30 JeiicTBus ¢ apru(pMETHUECKUMU KOPHAMHU N—OK CTEIIEHU 1 17 PO https://resh.edu.ru/
31 Pemenvie nppannoHanbHBIX YpaBHEHHH U HEPABEHCTB 1 17 POII https://resh.edu.ru/
32 Pemenmne upparnmoHanbHEIX ypaBHEHUN 1 HEPABCHCTB 1 20 PO https://resh.edu.ru/
33 Pemenmne uppamnmoHagbHEIX ypaBHEHUH M HEPABCHCTB 1 20 PO https://resh.edu.ru/
34 Pemenmne upparnmoHanbHEIX ypaBHEHUN 1 HEPABCHCTB 1 21 PO https://resh.edu.ru/
35 Pemenvie nppannoHanbHBIX YpaBHEHHH U HEPABEHCTB 1 21 OUIIU https://fipi.ru/
36 CgoiicTBa 1 rpaduK KOpHS N-0i CTEIICHU 1 22 PO https://resh.edu.ru/
37 CgoiicTBa 1 rpaduK KOpHS N-0i CTEIICHU 1 22 PO https://resh.edu.ru/
38 KonTtponrsHas pabota o Teme "Aprudmerndecknii KOpeHb N—0Oi CTETICHH. 23 POII https://resh.edu.ru/
HppanuoHaneHble ypaBHEHUS! U HEpABEHCTBA"
39 CuHyC, KOCHHYC ¥ TaHT'€HC YHCIIOBOI'O apryMeHTa 1 23 POIII https://resh.edu.ru/
40 CuHyC, KOCHHYC ¥ TaHT€HC YHCIIOBOT'0 apryMeHTa 1 24 POII https://resh.edu.ru/
41 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC YHCIOBOr0 apryMEHTa 1 24 https://edu.skysmart.ru
42 ApKCHHYC, apKKOCHHYC F apKTaHTEHC YACIOBOTO apTryMEeHTa 1 25 POIII https://resh.edu.ru/
43 TpuroHomerpudeckas OKpyKHOCTb, OIIpe/IelieHue TPUTOHOMETPUIECKUX (DyHKITHMA 1 25 POIII https://resh.edu.ru/
YHCIIOBOI'O apryMeHTa
44 Tpuronomerpudeckas OKpy>KHOCTb, OIpeielieHHe TPUTOHOMETPUIECKIX (PYHKIHUH 1 26 PO1III https://resh.edu.ru/
YHCIOBOTI'O apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 26 PO https://resh.edu.ru/
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 27 OUIIU https://fipi.ru/




47 OCHOBHEBIE TPUTOHOMETPUIECKUE HOPMYITBI 1 27 OUIINA https://fipi.ru/

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 28 PO https://resh.edu.ru/

49 [IpeobpazoBanre TPUTOHOMETPHIESCKUX BBIPAKEHHUN 1 28 POIII https://resh.edu.ru/

50 [IpeobpazoBanre TPUTOHOMETPHIESCKUX BBIPAKEHHUN 1 29 POIII https://resh.edu.ru/

51 [IpeobpazoBanre TPUTOHOMETPHUYECKUX BBIPAKEHHUN 1 29 POIII https://resh.edu.ru/

52 [IpeobpazoBanre TPUTOHOMETPHUYESCKUX BBIPAKEHHUN 1 31 POIII https://resh.edu.ru/

53 [IpeobpazoBanre TPUTOHOMETPHIESCKUX BBIPAKEHHUN 1 31 POIII https://resh.edu.ru/

54 Pemmenvie TpuroHOMeTpHUYECKUX YpaBHEHNH 1 32 POII https://resh.edu.ru/

55 Pemenvie TpUroHOMETPHUYECKUX ypaBHEHHUN 1 32 POII https://resh.edu.ru/

56 Pemenvie TpuroHOMETPHUYECKUX ypaBHEHHUN 1 33 POIIhttps://resh.edu.ru/

57 Pemenvie TpuroHOMETPHUYECKUX ypaBHEHHUN 1 33 POllIhttps://resh.edu.ru/

58 PemeHne TpUrOHOMETPHUYECKHUX YPAaBHEHHAN 1 34 Skysmarthttps://edu.skysmart.

ru

59 Pemenme TpuroHOMETPHUIECKUX ypaBHESHUH 1 34 PO https://resh.edu.ru/

60 KontponbeHas padora no reme "®opmMyiiel TpuroHoMerpun. TpuroHomerpuieckue 35 POIII https://resh.edu.ru/
ypaBHeHHA"

61 ITocienoBaTeNbHOCTH, CIIOCOOBI 3aJaHM ITOCIe10BaTEIbHOCTEH. MOHOTOHHBIE 1 35 OUIIU https://fipi.ru/
[IOCJIEA0BATEIBHOCTH

62 Apudmernyeckas 1 reoMeTpudecKas mporpeccur. Vcronp30BaHme MPOTPECcCHH IS 1 36 POII https://resh.edu.ru/
peLIeHUs PeaNIbHBIX 3314 IPUKIAJHOTO XapaKTepa

63 Beckoneuno yopIBaromas reomerpuieckas mporpeccusi. Cymma 6eCKOHEUHO 1 36 Skysmarthttps://edu.skysmar
yOBIBAIOIIEeH TEOMETPUIECKON TPOTrpecCuu taru

64 ®dopMya CI0KHBIX MIPOLIEHTOB 1 37 POIII https://resh.edu.ru/

65 dopmyIna CIOKHBIX MPOIICHTOB 1 37 OUIIU https://fipi.ru/

66 O0600menne, cucTeMaTH3anys 3HaHUH 3a Kypc ainreOpbl 1 Hauajl MaTeMaTHYECKOTro 1 38 OUIIU https://fipi.ru/
aHanmu3a 11 kmacca

67 Urorosast koHTpobHast paboTa 38 OUIIN https://fipiru/

68 O6001enne, cucTeMaTH3auys 3HaHUH 3a Kypc ainreOpbl 1 Hauajl MaTeMaTHYECKOTro 1 38 OUIIN https://fipiru/

ananmsa 11 knacca




‘ OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME ‘ 68 ‘ 4
INOYPOYHOE IIVIAHUPOBAHUE 12 KJIACC
KomuecTBo yacos Jlata
No B H3YHCHIA DJIeKTPOHHEIE
; Tema ypoka ce Ne Hepenn uMdppoBbleobpazoBaTe/ibHbIe
i Kp | Tp/lp
ro pecypcel

1 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTENeM 1 1 OUIIH https://fipi.ru/
2 CBolicTBa CTEIICHU 1 1 PO https://resh.edu.ru/
3 [IpeoOpa3oBanue BBIpRKEHHH, COAepXKalMX pPAlMOHATIbHBIE 1 1 P3LWU https://resh.edu.ru/

CTEIEHU

[IpeoOpa3oBanne BBIpAKEHUN, COJCPXKAIIMX palOHATBHBIC POMI https://resh.edu.ru/
4 1 2

CTEIEHU

[IpeoOpa3oBaHre BBIPAKEHUN, COJACPXKAIIMX palOHATbHBIC OUIIUN https://fipi.ru/
5 1 2

CTEIEHU

POIII https://resh.edu.ru/
6 [TokazaTenbHbIC ypaBHEHUS 1 HEPABEHCTBA 1 2
7 [lokazaTensHBIC YpaBHEHHS U HEPABEHCTBA 1 3 PO https://resh.edu.ru/
PO https://resh.edu.ru/

8 IToka3zaTenpHble ypaBHEHUS U HEPABEHCTBA 1 3
9 IlokazaTenpHbIE YpaBHEHNS U HEPAaBEHCTBA 1 3 POII https://resh.edu.ru/
10 [Toka3aTesbHbIe ypaBHEHHS U HEPABEHCTBA 1 4 PO https://resh.edu.ru/
11 IlokazarensHas pyHKUUS, €€ CBOKWCTBA U rpaduk 1 4 POIII https://resh.edu.ru/

Kontponehas pabora no reme "CreneHs ¢ paoHaIbHbIM
12 nokazareneM. [lokazatenpHas ¢hynkius. [lokazatenbHble ypaBHEHHS 1 1 4 POII https://resh.edu.ru/

1 HepaBeHCTBa"
13 Horapnq)M yucia 1 5 DOUIIN htt[}S//fl[}lI'U/
14 HecsTuuHble 1 HATYpaJIbHBIE JIOrApU(MBI 1 5 PO https://resh.edu.ru/




15 [IpeoOpa3oBanue BoIpaskeHH, COACPKAINX JIOrapH(MBI 5 PO1III https://resh.edu.ru/

16 [Ipeobpa3oBanue BEIpakeHH, COACPKAIINX JIOTapu(HMBI 6 POIII https://resh.edu.ru/

17 [IpeoOpazoBanue BIpaXKEHUH, COACPIKAIIUX JIOrAPHU (MBI 6 Skysmarthttps://edu.skysmart.ru

18 [Ipeobpa3oBanue BEIpakeHHA, COACPKAIINX JIOrapH(OMBI 6 OUIINA https://fipi.ru/

19 JlorapudmMuyeckue ypaBHEHHS U HEPaBEHCTBA 7 POIII https://resh.edu.ru/

20 JlorapudmuuecKne ypaBHEH!s U HEPABEHCTBA 7 POMI https://resh.edu.ru/

21 JlorapupmMuyeckre ypaBHEHUS U HEPABEHCTBA 7 PO https://resh.edu.ru/

22 Jlorapudmuueckne ypaBHeHHS U HEPABEHCTBA 8 Skysmarthttps://edu.skysmart.ru

23 Jlorapudmuueckas pynkums, e€ cBoiicTBa U rpaduk 8 OUIINA https://fipi.ru/

24 Jlorapumudeckas GyHKIUS, €€ CBOMCTBA U rpaduK 8 POII https://resh.edu.ru/

25 Tpuronomerpuueckue GyHKIIUH, HX CBOHCTBA U rpadHuKH 10 POII https://resh.edu.ru/

26 Tpuronomerpudeckre GyHKINHU, UX CBOWCTBA U Tpaduku 10 POII https://resh.edu.ru/

27 Tpuronomerpuueckue G yHKIIUH, UX CBOUCTBA U rpaduKu 10 POII https://resh.edu.ru/

28 Tpuronomerpudeckue GyHKITNHN, UX CBOHCTBA U TpaduKu 11 OUIIU https://fipi.ru/

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 11 PO https://resh.edu.ru/

30 ITprMephl TPHTOHOMETPHYECKIX HEPABCHCTB 11 PO https://resh.edu.ru/

31 [TpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB 12 Skysmarthttps://edu.skysmart.ru

32 [Ip¥MepBI TPHTOHOMETPHYECKHX HEPABEHCTB 12 OUIIN https://fipi.ru/
KonTponsnas padora no Teme "Jlorapudmmuaeckast QyHKIHS.

33 Jlorapudmudeckue ypaBHeHUs U HepaBeHCTBA. T pUroHOMeTpHYecKre 12
¢byHkumu 1 ux rpaduku. TpuroHoMerpudeckre HepaBeHCTBA"

34 HenpepriBabie GyHKITNN 13 POIII https://resh.edu.ru/

35 MerTox HHTEPBAJIOB VIS PEIICHNS HEPABEHCTB 13

36 Meron HHTEpBAJIOB AJIS PEILIEHHS HEPABEHCTB 13 PO https://resh.edu.ru/

37 [TpousBoaHas GyHKUUM 14 OUIIN https:/fipi.ru/

38 [IpousBonHast GpyHKUIUH 14




39 Ceomerpryeckuil 1 GU3UUECKUN CMBICI TPOM3BOIHON 14 Skysmarthttps://edu.skysmart.ru
40 I'eomerpuuecknit u pU3NIECKUil CMBICI TPOU3BOAHON 15 POII hitps://resh.edu.ru/
41 [Ipou3BoaHbIE 37IEMEHTAPHBIX QYHKLIUHA 15 OUIINA https://fipi.ru/
42 [Tpon3BoaHbIE 37IEMEHTAPHBIX QYHKIUHA 15 POII https://resh.edu.ru/
43 [Ipou3BoaHas CyMMBI, TPOU3BECHMUS, YACTHOTO PYHKIIH 16 POIII https://resh.edu.ru/
44 [IpousBoaHast cyMMBbI, TPOU3BEACHHS, YACTHOTO QYHKIIUH 16 POII https://resh.edu.ru/
45 [IpousBoaHast CyMMBbI, TPOU3BEACHHS, YACTHOTO PYHKIIUH 16 OUIINA https://fipi.ru/
46 [IpuMeHeHue IPOU3BOIHON K UCCIIEIOBAHMIO (YHKIIMI Ha 17
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
. . Skysmarthttps://edu.skysmart.ru
A7 [TpumeHenue Mpon3BOTHOM K MCCIIEN0BAHUIO (DYHKINI HA 17
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHue IPOU3BOIHOM K HCCIICAOBAHUIO (DYHKIIMI Ha OUIIN https://fipi.ru/
48 MOHOTOHHOCTbH ¥ DKCTPEMYMBI 17
49 [IpumeHenme Tpou3BOIHON K HCCIEOBAHHIO (YHKIIMI Ha 20 PO https://resh.edu.ru/
MOHOTOHHOCTb M 3KCTPEMYMBbI
50 Haxoxnenue HanOosbIIero 1 HaMMEeHbLIEero 3Ha4eHUs QYHKIUHU Ha 20
OTpe3Ke
51 Haxoxnenue HanbompIero 1 HANMEHBIIIET0 3HAUeHHsI ()YHKIINH Ha 20 PO https://resh.edu.ru/
OTpe3Ke
Haxoxnenue HanbompIero 1 HANMEHBIIIETo 3HaUeHHsI ()YHKIINH Ha OUIIN https://fipi.ru/
52 OTpe3Ke 21
53 Haxoxnenue HanbonmpIero  HaNMEHbIIEro 3HaAUeHHs! ()YHKIINH Ha 21 POIII https://resh.edu.ru/
OTpe3Ke
54 Haxoxaenue HanOoIbIIero 1 HaMMEeHbLIEero 3HaYeHUs GYHKLIUHN Ha ”n PO1III https://resh.edu.ru/
OTpE3Ke
55 Haxoxaenue HanOoIIbIIero 1 HaMMEHbIIETo 3HaYeHus! QyHKLIUHU Ha 51

OTpe3Ke




HpI/IMeHeHI/IG HpOI/ISBOI[HOﬁ I HaXO0XKJACHHN A HAUTTYUHICT O PCIICHUA

56 B MPUKIATHBIX 3a7a4ax, s ONpPEIeIeHUs CKOPOCTH Tpoliecca, 22 POIII https://resh.edu.ru/
3aJIaHHOTO (hOPMYJIOH WK IpaduKoM
Kontponbshas padora o teme "[Ipoussonnas. [Ipumenenue
57 MIPOM3BOTHON" 22
58 I[TepBooGpasunas. Tabnuua nepBooOpasHbIX 22 ®UIIN https:/fipi.ru/
59 [lepBooOpasnas. Tabnuia mepBooOpa3HbIX 23
60 HMHTerpai, reoMeTpuIecKuii 1 pU3MIECKUi CMBICI HHTErpaja 23 Skysmarthttps://edu.skysmart.ru
61 WnTterpai, reomerpudeckuii U GU3NIECKHA CMBICI HHTErpasia 23 OUIIN https://fipi.ru/
62 WnTterpai, reomerprueckuii M (PU3NUECKHIA CMBICT HHTErpaia 23 POII https://resh.edu.ru/
63 Brruncienue narerpaia o Gpopmyie Herotona—JleiiOnuia 24 PO https://resh.edu.ru/
64 Brruncienue narerpaia o Gopmyie Herotona—JleiiOnuia 24 PO https://resh.edu.ru/
65 Brruncienue narerpaina o Gopmyie Herotona—JleiiOnuia 24 PO https://resh.edu.ru/
66 Brrancnenne narerpana mo gopmyne Hetotona—JleiiOnmma 25 OUIIU https://fipi.ru/
67 CucreMbl JIMHEHHBIX YpaBHEHHI 25 OUIIN https://fipi.ru/
68 Cucrempl THHEHHBIX YpaBHEHUI 25
69 Permenvie mpukiTaTHBIX 337249 C IIOMOIIHIO CHCTEMBI IMHEWHBIX 55 OUIIU https://fipi.ru/
YpaBHEHUH
70 Pemmenvie mpukiTaiHbIX 337129 C TOMOIIBIO CHCTEMBI JINHEWHBIX -6 OUIIU https://fipi.ru/
YpaBHEHUI
CucreMbl 1 COBOKYITHOCTH II€JIBIX, PAIlHOHATBHEIX,
71 HppaIlMOHAIBHBIX, TIOKA3aTENbHBIX, JOrapu(hMUIECKUX YpaBHEHUH U 26 PO https://resh.edu.ru/
HEPaBEHCTB
CucreMbl M COBOKYITHOCTH II€JIBIX, PAI[HOHATBHEIX,
72 WppalMOHAIBHBIX, IOKA3aTENbHBIX, JOrapu(hMUIECKUX YPAaBHEHUH U 26 PDIII https://resh.edu.ru/

HCPABCHCTB




CucreMsl u COBOKYIIHOCTHU LECJIbIX, PAlIMOHAJIIBHBIX,

73 HPPAaIMOHATBHBIX, TOKa3aTENbHBIX, JJOrapu(PMUICCKUX YPABHCHUN U 27 OUIIN https:/fipi.ru/
HEpaBEHCTB
CucreMbl 1 COBOKYITHOCTH I1€JIBIX, pAIllIOHAIbHBIX, Skysmarthttps://edu.skysmart.ru
74 HppalHOHANBHBIX, TOKa3aTENbHBIX, JJOrapu(MHUUECKHX YpaBHEHUN 1 27
HEpaBEeHCTB
75 Hcnonw3oBanue rpagukoB (HyHKIIMIA 1S PEIICHUS yPaBHESHUHN U 27 OUIIN https:/fipi.ru/
cHucTeM
Ucnionk3zoBanue rpadukoB QyHKIIHIA UIs pEIeHNs] YypaBHEHUH U OUIINA https://fipi.ru/
76 CUCTEM 28
[IpuMeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO
77 MaTeMaTUYeCKUX 3a7a4 U 3a71a9 U3 Pa3IMIHBIX 0071acTeil HAyKu U 28 PO https://resh.edu.ru/
peanbHON KU3HU
KonTtponrsHas pabota 1o Teme "MHTErpan u ero mpuMeHECHHUS.
8 CucreMbl ypaBHEHUH" 28
79 HarypanbHble u nienple uncia B 3a1a4ax U3 PeaTbHOMN KIU3HH 29 POII https://resh.edu.ru/
30 HarypanbHble u nienple uncia B 3a1a4ax U3 PeasbHOMN KIU3HH 29 POII https://resh.edu.ru/
81 HatypanbsHble U ienble yncia B 3a1a4ax U3 peaabHON KU3HU 29 OUIIU https://fipi.ru/
82 [Ipu3Haky IENMMOCTH LENbIX YUCENT 31
83 [Ipu3HaKy NEMTUMOCTH TETBIX YHCEI 31 PO hitps:/iresh.edu.ru/
84 [Ipu3HaKy NEMTUMOCTH TETBIX YHCEI 31 ®UIIH https://fipi.ru/
o5 [loBTOpenue, 00o0IIeHNEe, CHCTEMAaTH3als 3HAHUN. Y paBHEHU S POIII https://resh.edu.ru/
32
86 [ToBTOpenue, 06001IeHNE, CUCTEMATU3ALMs 3HAHUH. Y paBHEHUS] 32 OUIIN https:/fipi.ru/
g7 [loBTOpenue, 00001IeHNE, CCTeMaTH3aIis 3HAHUH. Y paBHEHUS 32 OUIIN https://fipi.ru/




38 [loBTOpenue, 00001IeHNE, CCTeMaTU3aUs 3HAHUH. Y paBHEHUS 33 PO1III https://resh.edu.ru/
[ToBTOpenue, 00001IeHNE, CHCTeMaTU3aIUs 3HAHUH. Y paBHEHUS OUIIUN https://fipi.ru/
&9 33
90 [oBTOpenue, 00001IeHNE, CCTEMaTU3aIUs 3HAHUH. Y paBHEHUS OUIIUN https://fipi.ru/
33
o1 [oBTOpenue, 0600IIeHNE, cricTeMaTu3alws 3HaHni. HepaBeHcTBa POII https://resh.edu.ru/
34
9 [loBTOpenue, o600mIeHne, cucTeMaTru3anus 3Hanni. HepaBenctsa OUIINA https://fipi.ru/
34
[loBTOpenue, o600menne, cucteMaTu3anus 3Hanni. HepaBenctsa OUIINA https://fipi.ru/
93 34
Skysmarthttps://edu.skysmart.ru
94 IToBTOpEHMe, 0600IIeHNE, CUCTEeMaTH3aITNs 3HaHuH. HepaBeHcTBa 35
[ToBTOpEHMe, 00600MIMIEHNE, CHCTEMAaTH3aITNs 3HAHHH. CHCTEMBI OUIIU https://fipi.ru/
95 YpaBHEHUI 35
9% [ToBTOpEHMe, 00600MIMIEeHNE, cCHCTEMAaTH3aITus 3HAaHHH. CHCTEMBI 35 PO https://resh.edu.ru/
YpaBHEHUI
97 [loBTOpenue, 0000IIeHNE, cHcTeMaTH3anus 3HaHUH. DYHKITIH 36 OUIIU https://fipi.ru/
08 [ToBTOpenue, 0600IEeHnE, CHCTEMAaTH3alMs 3HAHUH. DyHKIMN 36 OUIIN https:/fipi.ru/
99 Wrorosast koHTposbHast paboTa 36
100 Wrorosas koHTponbHast paboTta 37
101 O6001mmenne, cucreMaTH3alys 3HAHUH 32 Kypc anre0phl 1 Haval 37
MareMatuyeckoro aHaimmsa 11-12 kiaccos
102 O600mmenne, cucreMaTH3alys 3HAHUH 32 Kypc anreOpbl 1 Hava 37

MaTeMaTuueckoro anaamsa 11-12 xiaccos




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6

[IpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOECHUSI OCHOBHOM
oOpa3zoBaTenbHOI nporpammsl (11 ki1acc)

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON IPOTPaMMBbI CPETHET0 00IIero 00pa3oBaHUs

1

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHSAMH: PALMOHAIBHOE W JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECSITUUHAs JPOOb, MPOLEHTHI

1.2

Bomonnsate  apudmernyeckue — omepaluM ¢ pallMOHAIBHBIMH |

I[GﬁCTBPITCJ'IBHI)IMPI qucjaaMu

1.3

BomonHsaTe  npuOMMKEHHBbIE  BBIUMCIECHUS,  UCIOJNB3YS  IpaBuiia
OKpPYTJICHUS, Ie1aTh PUKUIKY U OILICHKY pe3ybTaTa BIUYUCICHUN

1.4

OHepI/IpOBaTI) MOHATHAMU: CTCIICHb C LCJBIM IMOKA3aTCJICM, CTaHAapTHas
(bopMa 3aI1ucu ﬂeﬁCTBHTeﬂbHOFO qyurciia, KOpCHb HaTypaHBHOﬁ CTCIICHU,
HCIIOJIb30BAaTh IOAXOJAIIYIO (bOpMy 3alnucu ,Z[@f/iCTBI/ITGJ'IBHBIX qucea AJisd
PEIICHHUS MMPAKTUYCCKUX 3aJa4 U IPCACTABJICHUA JaHHBIX

1.5

OnepupoBaTh MOHSATUSMH: CHUHYC, KOCHUHYC U TaHT'€HC IPOU3BOJIHHOIO
yria; WCIOJIb30BaTh 3alUCh IPOU3BOJBHOTO YIJIa uepe3 oOpaTHBIE
TPUTOHOMETpHUUYECKUE (YHKIIHH

ypaBHeHI/IH H HCPABCHCTBA

2.1

OHepI/IpOBaTB MNOHATUAMU: TOKACCTBO, YPABHCHUC, HCPABCHCTBO, LECJIOC,
PadrOHAJIbHOC, HppalMOHAJIBHOC YpaBHCHHC, HCPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPAaBHCHUC

2.2

BeInonHaTe npeoOpa3oBaHus TPUTOHOMETPUYECKHUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUECKUE YPAaBHEHUS

23

BoImonHATe nmpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
BBIpQXKEHUH U pelarb OCHOBHBIE THUNBI MLEJbIX, PalMOHAIBHBIX H
UppalMOHAIbHBIX YPaBHEHUH U HEPAaBEHCTB

2.4

HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA IJIA PCIICHHUA MATCMATHYCCKUX
3ala4 1 3aa4 U3 pa3jIMIHbIX obnacreit HAaYyKU U peanLHoﬁ KHU3HHU




MonenupoBaTh peanbHBIC CHUTyalldd Ha S3BIKE ainreOpbhl, COCTaBISTh

2.5 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA 110 YCJIOBHIO 3a/lauM, MCCIIEAO0BaTh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM armmapara anreOpbl
3 Oynakun u rpaduku
OmnepupoBaTh MOHATUAMU: (QYHKIUS, CIIOCOOBI 3aaHus (YHKIIUH, 00JIacTh
3.1 OTpEJENIEHUsT U MHOXKECTBO 3HaueHUN (QyHKIUU, Tpaduk (YHKUIUH,
B3aMMHO 00paTHbIe (HYHKIUU
39 OnepupoBaTh MOHATUSIMH: YETHOCTh M HEYETHOCTb (DYHKIMH, HYIU
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Wcnonb3oBats rpaduku GyHKIUHI U1 pelieHns ypaBHEHHUH
34 Crpoutb ¥ umrTath TpaduKd JUHEHHOM (YHKUMHM, KBaJpaTHUYHOU
' (yYHKIMY, CTENIEHHOW (PYHKIIUU C 1IETBIM [T0Ka3aTeleM
Ucnonw3oBate rpaduku (YHKIUNA A7 WCCIEAOBAaHUS IPOIECCOB U
35 3aBUCHUMOCTEH MpU pEUlIeHUH 337ad U3 JPYruxX y4eOHBIX MPEIMETOB U
' peaJibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU
4 Havana maTreMaTn4eckoro aHanusa
41 OmnepupoBaTb MOHATHUAMH: TIOCIEAOBATENbHOCTh, apu(MeTnyeckas Hu
' reoMeTpUYEecKasi IPOrpeccuu
OnepupoBaTh MNOHATHAMM: OECKOHEUHO YOBIBAIOLIas I'€OMETpHUYECcKast
4.2 mporpeccusi, cymMMa OECKOHEUYHO  YyOBIBAIOIIEH  T€OMETPUYCCKOM
IIporpeccun
4.3 3a7aBaTh NOCIEJ0BATEIBHOCTH PA3IMUHBIMU ClIOCOOaMHU
A4 Hcnonp3oBath CBOMCTBA IOCIENOBATEIBHOCTEH M IPOrpeccUl Ui
' peleHys peallbHbIX 3a[au IPUKIIaJHOTO XapaKTepa
5 MHoecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATHUAMH: MHOXECTBO, OTIEPALIUU HaJl MHOXECTBAMHU
Hcnonb3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar i ONMCaHUS
52 peabHBIX NMPOLIECCOB U SBJIECHUH, IPU PELLICHUN 337a4 U3 APYTUX ydeOHbIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  ONpEACICHHE,  TEOpEMa,  CIEACTBUE,
’ JI0Ka3aTeIbCTBO
6 Teopus BeposATHOCTEN U CTATUCTHKA
6.1 YurtaTh U CTPOUTH TAOIUIIBI M JUAr PAMMBI




6.2

OnepupoBaTh  MOHATHSAMHU:  CpeaHee  apudMeTHueckoe,  MeIuaHa,
HauOoJbIlIee, HANMCEHBIIISE 3HAYCHHE, Pa3MaX MACCHBA YHUCIIOBBIX JTAHHBIX

6.3

OnepupoBaTh NOHATUSIMU: CIYyYalHbBIN SKCIIEPUMEHT (OMBIT) U Cly4aiiHOe
COOBITHE, 3JIEMEHTApHOE COOBITHE (UIEMEHTApHBII HCXOM) CIIy4aiHOTO
ONbITa; HAXOJUTb BEPOSATHOCTHM B ONBITaX C PaBHOBO3MOXKHBIMU
CIIy4allHbIMHU COOBITHSIMU, HAXOJAUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHI
B U3YYEHHBIX CIIY4alHbIX SKCIIEPUMEHTAX

6.4

Haxomute ¥ QopMynupoBaTh COOBITHS: IEpeceueHHue H OOBEAUHEHHE
JAHHBIX COOBITUN, COOBITHE, MPOTUBOIOJIONKHOE JAaHHOMY COOBITHIO;
MOJIb30BaThCcsl  AMarpaMMamMu  Oilepa ¥ GOpMYJON  CIOXKEHHS
BEPOSATHOCTEH MPH PEIICHUH 33134

6.5

OnepupoBaTh TOHATHSAMHU: YCIOBHAsE  BEPOSATHOCTh, HE3aBHCHUMBIC
COOBITHS, HAXOJUTh BEPOATHOCTH C TIOMOIIBIO TMpaBUiia YMHOXEHHUS, C
MTOMOIIBIO JIEPEBA CIY4ailHOTO OTbITa

6.6

[IpumeHsTH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELICHUH 3a]1a4

6.7

OHGpHpOBaTB IMOHATHUAMU: HUCIIBITAHUC, HE3ABUCHUMBIC HUCIIBITAHUA, CEPUA
I/ICHBITaHI/II\/’I, yYCrnex U HEydada, HAXOAUThb BCPOATHOCTH CcOOBITHI B cepuun
HE3aBUCHUMBIX HCHEBITaHUU J0 TIEPBOro Yycri€xa, HaXOAWUTb BCPOATHOCTH
cOOBITHH B cepuu UCTbITaHUM beprymmn

6.8

OnepupoBaThb MOHATUSAMH: CiIydailHas  BeJIMYMHA, paclpelesicHHe
BEPOSITHOCTEH, MarpaMmma pacipeaesieHus

I'eomerpus

7.1

OHepI/IpOBaTB MMOHATHUAMMU: TOYKA, ITpsAMasd, IIJIOCKOCTb

7.2

HpI/IMeHﬂTb AKCHUOMBI CTCPECOMECTPUN U CICACTBHA M3 HUX IIPU PCIICHHUN
TCOMETPHUUICCKUX 3ada4

7.3

OHepI/IPOBaTB IOHATUAMU: IApaAJUICIIBHOCTh W HNECPHECHIUKYIIAPHOCTH
IIPAMBIX U IIOCKOCTEH

7.4

Knaccuduimposars B3aMHOE pacHoIOKEHUE MPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: JIBYIPAaHHBIA YIroJj, I'paHH JBYIPAaHHOIO YIJIa,
peOpo JABYTpaHHOIO yria, JUHEHHBIN yrojl ABYTpaHHOIO yria, rpaaycHast
Mepa IBYTpaHHOIO yria

7.6

OHepI/IpOBaTB INOHATHAMU: MHOT'OT'paHHUK, BBIHYKHBIﬁ u HeBBIHYKJ'IHﬁ
MHOTOTI'paHHHUK, 3JICMCHTBI MHOTOTI'pPaAHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK

1.7

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHMKOB (IUpamMujaa, MpHU3Ma,
PSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)

7.8

KHaCCI/I(bI/IL[I/IpOBaTB MHOT'OT'paHHUKH, BBI6I/Ipa$I OCHOBAHUA I
KHaCCI/I(bI/IKaLII/II/I (BBIHYKJ'ILIG " HCBBIITYKJIBIC MHOT'OT'PAaHHUKH, ITPABHUJILHLIC
MHOT'OT'paHHUKH, MIPSAMBIC U HAKIIOHHBIC ITPU3MBI, napaﬂﬂenermnezuﬂ)




7.9

OHepI/IpOBaTB MOHATHUAMU: CCKylIaA MJIOCKOCTh, CCUCHUC MHOTOTPAaHHUKOB

7.10

OOBICHITE MPUHIOHUIIBI TIOCTPOCHUA CEUYCHUI MHOT OT'PaHHUKOB, UCIIOJIb3Ys
METO A CIIEAOB

7.11

CTpOI/ITI) CCUCHUA MHOI'OI'PAaHHHUKOB MCETOAOM  CJICOOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHUCYHKOB MPOCTBIX 0OBEMHBIX (QHUTYD:
BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3amaum Ha HAaXO0XKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 0Opasziam
WU aJNropuTMaM, IMPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOJbI TPHU
pelIeHUr  CTAaHJAPTHBIX MaTEMaTHYECKHUX 3ajad Ha  BBIUHCICHUE
pPacCTOSTHUN MEXIY JABYMSI TOYKaMHU, OT TOUKH JIO MPSMOM, OT TOYKU O
TIJIOCKOCTH, MEXKTY CKPEIIMBAIOIIUMHUCS MPSIMBIMH

7.13

Pematp 3amaun Ha HAXOXJAEHHE T€OMETPUUYECKUX BEIMYMH MO 0OpaslaM
WY aNropuTMaM, IPUMEHSs] W3BECTHBIE AHAIMTUYECKHE METOJbl IPHU
pEelIeHNN CTAaHJApPTHBIX MAaTeMaTHMYECKUX 3a7a4 Ha BBIYMCIICHHE YIJIOB
MEXKy CKPEIIMBAIOIMMHUCS NPSIMBIMH, MEXKJIY HPSIMON M IUIOCKOCTBIO,
ME¥Ky INIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Boruncnsate  oObeMbl W IJIOHIAJM  TOBEPXHOCTEH  MHOTOTpaHHHKOB
(mpu3ma, nmupamMusia) ¢ MpuMeHEeHUEM (OpMYJ, BBIUUCISTH COOTHOLLICHHS

MEXTY IUIOIIA MU MTOBEPXHOCTEH, o0bemMaMu MO JOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U
IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, MpPEACTaBICHHYIO Ha
yepTexkax U pUCyHKax

7.17

[IpumensaTs reomerpuueckue (PakTbl Ui PEIICHUS CTEPEOMETPUUYECKHX
3a/a4, MPEINOJIararolliuX HECKOJbKO IIaroB pEIIeHUs, €CIIU YCIOBUSA
MIPUMEHEHHUs 33/1aHbI B sIBHOU (hopMme

7.18

[IpuMmeHaTs, TpoOCTEWIMEe MpPOrpaMMHBIE CPEACTBA M AIIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

7.19

HpI/IBOI[I/ITB IMPUMECPbl MAaTCMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOAC H
JKU3HH, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsATH MOJTydyeHHbIE 3HAHUS Ha MPaKTHKe: aHAIM3UpPOBaTh peajbHble
CUTYyallMy ¥ IPUMEHATH U3yYCHHbIE OHATHS B IIPOLECCE MIONCKA PEIIECHUS
MaTeMaTH4ecKu c(hOpMYIHPOBAHHON MPOOIIEMBbI, MOJETUPOBATh peabHbIe
CUTyallud Ha S3bIKE I'€OMETPHH, MCCIEN0BAaTh IOCTPOECHHBIE MOJEIN C
HCIOJIb30BAHNEM T'€OMETPUUECKUX MOHIATUH U TEOpEeM, ammapara aireopsl,
pemars  NpPaKkTUYECKHME  3a7aud, CBA3aHHbIE C  HAaXOXKJIECHUEM
F€OMETPUUECKUX BEJIUUUH

Tabmumna 4.1



[IpoBepsiemble anemenTsl cogepxanus (11 xiace)

Kon [IpoBepsieMbIi 3JIEMEHT COEPKaHUS
1 Hucna v BBIYUCIICHUS
Pannonanbupie yucna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOM, IPOLEHTHI,
OeCKOHEUHBIE TIEPUOJMYECKHE IpoOu. ApudMeTndyeckue OIepanuud  C
1.1 palMOHaJIbHBIMU  YHUCJIAMH,  [PeoOpa3OBaHUs  YHUCIOBBIX  BBIPAKEHUH.
[Ipumenenne npoOell W MPOLEHTOB MJs pEIIeHUs MPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpaCEd 3HAHUW U peaTbHOM KU3HU
JelictBuTenbHble  4YHMClIA. PalMOHAJbHBIE W UPPalMOHAIbHBIE  YHCIIA.
12 Apudmernueckue omnepanuu ¢ ACUCTBUTEIbHBIMU uuciaamu. [IpuOnmxeHHble
' BBIUMCIICHUS, TMpaBWia OKPYIJIEHUS, TPUKHUIKA M OLEHKa pe3ylbTara
BBIYUCIICHU I
Crenens ¢ uensiM nokasarenaeMm. CrangaptHas ¢opmMa 3arucu AeHCTBUTENBHOTO
1.3 yucna. VMcnonp3oBanue moaxonasmied (OpMbI 3allUCH JIEUCTBUTEIIBHBIX YHUCEI
JUIS peIlieHUs TPAKTUUECKUX 3a/1a4 U MPEeACTaBICHUS JAHHbBIX
14 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIEHHU. HenictBus c
’ apupMETHYECKUMH KOPHIMHU HATYypaJIbHOW CTETICHU
15 CuHYyC, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHACIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC TTPEOOPA30BAHHUS
29 IIpeoOpazoBanue TPUTOHOMETPHUYECKUX BBIPQKCHU. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
)3 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meton
' WHTEPBAJIOB
2.4 Pemienue nenbix 1 JpoOHO-pallMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemenue nppannoHalbHbIX YpaBHEHHUI U HEPABEHCTB
2.6 Peuienne TpuroHoMeTpUUECKUX YpaBHEHUM
27 [IpumeHeHre ypaBHEHUI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 337ad U
' 3aJa4u U3 Pa3IUYHBIX 00JacTel HAyKH U peajbHOM KU3HU
3 OyHKIMK U TpaduKu
31 Oynkiys, cnocodsl 3amanus Gyakuuu. I'paduk ¢pynkuuu. B3anmuo oOGpaTHbie

byHKIIMH




OO6nacte ompeneneHuss U MHOXECTBO 3HaYeHMH (yHKiuu. Hymn ¢yHKIum.

3.2
[TpoMexyTku 3HAKOTIOCTOSIHCTBA. YeTHBIC U HEYEeTHBIC (DYHKITUN
33 CrenenHas QyHKIHS C HaTypaJlbHBIM H IEJBIM MOKa3aTelieM. Ee cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
34 Tpuronomerpuueckass  OKPYXKHOCTb,  OMNpPENEICHHE  TPUTOHOMETPUUYCCKUX
' (GYHKIMI 9UCIOBOTO apryMeHTa
4 Hauana marematndeckoro anaimsa
41 [TocnenoBarensHOCTH, cIOCOOBI 3a/aHusl MOceaA0BaTeabHOCTEl. MOHOTOHHbBIE
' MIOCJIETOBATENIHOCTH
ApubmMernueckass U TEOMETpUUECKas Mporpeccuu. beckoHewHO yObIBaromias
49 reoMerpuueckas nporpeccus. CyMMa 0eCKOHEUHO yObIBaIOIIEH reoMeTpuyecKou
' nporpeccun. @opMmyia CIOXKHBIX NPOLEHTOB. Vcnonb30BaHWE NMPOTPECCUM IS
peleHus peabHBIX 3aa4 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
MHoOKecTBO, omepanuud Haja MHoXecTBamu. [luarpammer Oitnepa - Benna.
5.1 [IpuMeHeHre TEeOPETHKO-MHOKECTBEHHOTO armapaTta Jjisi OTHCAaHUs PEeaIbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
52 Onpenenenue, TeopemMa, ClIeICTBUE, 10Ka3aTEIbCTBO
6 Teopus BEpOATHOCTEN M CTATUCTHKA
[IpencraBienre JaHHBIX C M[oMoulpl0 Tabmun u  guarpamm.  Cpensee
6.1 apudmernueckoe, MeauaHa, HauOojblllee M HaUMEHbIIEe 3HAYCHHS, pa3Mmax,
JIMCTIEPCUs U CTAaHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) M ClIy4ailHble COOBITUSI. DJIeMEHTapHbIE
coObITHs (Mcx0/ibl). BepossTHOCTH ciydallHOTO cOOBITHS. BaM30CTh YacTOTHI U
6.2 BEpOSATHOCTH  coObITuH.  CilydaiilHble  ONBITBI  C  PaBHOBO3MOKHBIMHU
JJIEMEHTAPHBIMU ~ COOBITUAMU.  BepoATHOCTHM  COOBITMII B ONBITax C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu Haja COOBITHSIMH: IMEepeceueHue, 0ObeqUHEHHE, TPOTUBOMOIOXKHBIC
' coObItus. uarpammel Diinepa. @opmyna ClIoXKeHHs BEpOSTHOCTEH
6.4 VYcnoBHas BEpOSITHOCTh. YMHOXKEHHE BeposTHOocTed. JlepeBo ciywailHOro
' skcniepuMenTa. Gopmyra MmoaHoN BepoaTHOCTH. HezaBucuMbie cOOBITUS
6.5 KomOunatopHoe npasuno ymHoxeHus. [lepecranoBku u dakropuan. Yucno
' couetanuil. Tpeyroapauk [lackans. @opmyna 6unoma HeroToHa
bunapHblii ciaydaiiHBId ONBIT (MCHBITAHKE), yclleX M Heynada. HesaBucumble
6.6 ucnbiTaHud. Cepusi HE3aBUCUMBIX HCHBITaHUNW 10 mnepBoro ycnexa. Cepus

HE3aBUCUMBIX MCITBITAHUN BCpHy.II.III/I




6.7

Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEM. Junarpamma
pacnipenenenus. llpumepsl pacrpenesieHdil, B TOM YHUCJIE T€OMETPUUYECKOE U
OMHOMHAIILHOE

I'eomerpus

7.1

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAHCTRO.
[TonsiTie 00 aKCMOMATHYECKOM TIOCTPOCHUU  CTCPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3anMHOe pacnosnokeHne TOpsMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajulefibHble W CKpeluBarouiuecs: mnpsmele. [lapannenbHOCTh NPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapajlIebHOCTh MPSAMOM M TIOCKOCTU. YTIIBI C
COHAIpPABJICHHBIMU CTOPOHAMH, YroJl MEXAYy MPSIMbBIMH B IPOCTPAHCTBE.
[TapanmnenpHOCTh  IUIOCKOCTEH:  MapajuielibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX IIockocTel. [lpocrelimme mnpocTpaHCTBEHHbIE (UIYpbl Ha
IJIOCKOCTH: TETpa’ip, KyO, Mmapajiesenure], IoCTpOeHHe CeYeHU

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI H TINIOCKOCTHU: NCPHNCHAUKYIAPHBIC IMPAMBIC B
MIPOCTPAHCTBEC, MPAMBIC MAPAJUICIIBHBIC W MNEPICHAUKYIAPHBIC K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA MNPSAMOM M IUIOCKOCTH, TeopeMa O MpsAMOM
MEePIEHANKYJISIPHON MIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJ MEXKIY MPAMOM U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroj, JIMHEHMHBI YroJ JBYIpaHHOIO  yria.
[lepnieniuKynsAp M HAKIOHHBIE: PACCTOSIHUE OT TOUKU JI0 TIOCKOCTH, PACCTOSTHHUE

OT TpSAMOM [0  TUIOCKOCTH, TPOEKHUs  (UTYypbl HAa  IUIOCKOCTb.
[lepnieHIUKYNIAPHOCTh  IUIOCKOCTEW: MpPHU3HAK MEPHEeHIUKYIIPHOCTH JIBYX
mIockocteil. Teopema o Tpex MeprneHIuKyIIsipax

7.4

IlonsaTue MHOI'OrpaHHrKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'paHHHMKA, BBIITYKIIBIC N
HEBBIITYKIIBIE MHOI'OI'paHHUKH, Pa3BEPTKA MHOI'OI'paHHHUKaA. HpI/I3Ma: n-yroJibHasd
Inpu3sMa, rpaiHd 1 OCHOBAHH: IIPU3MBI, IIpsAMasa U HAKIIOHHAA IIPU3MBbI, OoKkoBas U
I10JIHasA IOBCPXHOCTDH IIPHU3MBEIL. Hapannenennnez[, HpﬂMOYFOHBHBIﬁ
nmapaiiCCenuinea u €ro CBOMCTBA. HI/IpaMI/I,Z[aZ n-yrojbHasa IdpaMuja, I'paHu U
OCHOBAHHUC IMUPaMUIbI, OOKOBas U IOJIHAS IIOBCPXHOCTD IMMUPaMUAbI, ITpaBUJIbHAA
U YCCHUCHHAadA IMUpaMuja. ONEeMEHTBI INpu3Mbl MW IIHPaAMU/IBI. HpaBI/IJIBHBIC
MHOT'OI'paHHUKHU: MMOHATHUC IIPABUJIbBHOI'O MHOT'OI'PAHHHKA, IIpaBUJIbHAA IIpU3Ma U
IpaBHJIbHAd IMMUpaMUa, I[IpPaBUJIbHAA TPCYroJibHAsA IIUpaMuJia U HpaBHJ’IBHHfI
TETPAdP, KY6 HpeHCTaBHeHI/IC O IIpaBUJIBHBIX MHOI'OTPAHHHUKAX: OKTad’ap,
AOACKAd AP U UKOCAda Ceuenus IMPU3MbI U ITUPpaMHJIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHMMCETpPUA OTHOCHUTCIIBHO TOYKH, HpHMOfI,
IIJIOCKOCTH. DIIEMEHTHI CUMMCTPUHU B  INHPAMHIAX, MapajiejicnmIieaax,
MpaBHUJIbHBIX MHOTOTI'paHHUKAaX

7.6

Bbruncnenue 3neMeHTOB MHOTOIPaHHHUKOB: pedpa, AuaroHanu, yrisl. [lnomans
OOKOBOW MOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIAIb
OCHOBaHMH, TeopeMa O OOKOBOM IMOBEPXHOCTH MNpsAMON mnpu3mbl. Ilnomanmb
OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MNPaBHILHOW NUPaMHUIBI, TeOpema O
wiomaa yceueHHoW mnupamuabl. Ilonstne 06 oObeme. OObeM NHpaMuIbL,
IIPU3MBI




7.7

[MomoOueie Tema B mpoctpaHcTBe. COOTHOIIGHUS MEXKIY — IUIOIIAISIMU
MMOBEPXHOCTEH, 00hEeMaMHU MOI00HBIX T

[IpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOECHHUSI OCHOBHOM
o0pa3oBaTesibHOI nporpammsl (12 kiacc)

Tabnuma 4.2

Kon
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON IPOTPaMMBbI CPETHET0 00IIero o0pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATUSIMHU: HATYpaJbHOE, II€JIO€ YHMCIO; MCIOJIb30BaTh
MPU3HAKUA JIEIUMOCTH IIeJIbIX YHCEJ, PAa3JIoKeHHWE 4YHclia Ha IPOCThIe
MHOKMTEJH JUTsl pelieHus 3a1a4

1.2

OHepI/IpOBaTB TOHATHUEM: CTCIICHDb C pAallMOHAJIBHBIM ITOKa3aTCJIEM

1.3

OnepupoBaTh NOHATUAMHU: JIOTapU(M YKCiIa, JECITUUHBIE U HATypaJbHbIE
sorapudmsl

YpaBHEHUS 1 HEPABEHCTBA

2.1

[IpuMeHsTh CBOWCTBA CTENEHW I TMPeoOpa3oBaHUsT BBIPAKEHUH,
OTIEpUPOBaTh TOHATUSAMHU: TOKAa3aTEIbHOE YpPaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

2.2

BoimonHaTe mpeoOpazoBaHus BBIPAKEHHUM, COJEpKAIIMX JIOTapU(pMBI;
OTIEpUPOBATH MOHATUSAMU: JIOTApU(PMHUUECKOE YpPAaBHEHHE M HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

23

HaXOI[I/ITB peIICHUA HpOCTCfIH.IPIX TPUTOHOMETPHUYCCKUX HEPABCHCTB

2.4

OHepI/IpOBaTB MOHATUSIMHU: CUCTEMa JIMHEHHBIX ypaBHeHI/Iﬁ H €€ PCIICHUC,
HCIIOJIB30BATh CUCTCMY JIMHEHHBIX ypaBHCHI/Iﬁ JJIA PCUICHHA
INPAKTUYCCKUX 3aaq

2.5

Haxoauts peUIICHMA HpOCTGﬁH.IHX CHUCTCM u COBOKYHHOCTGIZ
PpaiuOHaJIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.6

MOILeJ'II/IpOBaTB pCaIbHBIC CUTyallUM Ha SA3BIKC anre6pbl, COCTaBJIAThb
BbIPpAKCHHUSA, YpABHCHU, HCPABCHCTBA U CUCTEMBbI 110 YCJIOBHUIO 3a4a4vU,
HCCIICA0BATh IIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM allliapaTta anre6pbl

OyHKuMK U rpaduKu




OnepupoBaTh TOHATHUSAMH: HepUOIUYEcKas (YHKIUSA, TMPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMma (YHKIWH, HauOoJbIIee W

3.1
HauMeEHbIIIee 3HaYCHHsI (QYHKIIMH HA MPOMEXKYTKE; MCIOIb30BaTh UX IS
ucclieoBaHus (PyHKIMH, 3a]JaHHOU TpaduKoM
OnepupoBaTh MOHIATHIMHE: TpadUKH MOKA3aTEIBHOM, Jorapu(PMUIecKon u
3.2 TPUTOHOMETPHUYSCKUX (DYHKIMH; W300pakaTh WX Ha KOOPIAMHATHOM
IJIOCKOCTH M UCTIOJIB30BATh JIJISl PEIICHUs] YPAaBHEHUN U HEPABEHCTB
N300pakaTh Ha KOOPAWMHATHON IUIOCKOCTH TpaduKh  JIHHEHHBIX
3.3 YpaBHEHUW W UCIOJB30BATh WX [UIS PEIICHUS CHUCTEMBbl JIMHEHHBIX
YpaBHEHHI
34 Wcnonb3oBath rpaduku (yHKIOUE JUIsI UCCIEIOBAHMS IMPOLIECCOB U
' 3aBUCHUMOCTEHN U3 IPYrUuX YyU4eOHbIX TUCHUILUIMH
4 Hauvana maTemMaTHdecKkoTro aHaIM3a
OnepupoBaTh TOHATHSAMHU: HENpepbiBHAS  (PyHKOHSA, TPOU3BOIHAS
4.1 (GyHKIIMM; WCHOJB30BATh TE€OMETPUUECKHMH W (U3UYECKUH  CMBICHT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
49 Haxomute  mpow3BoAHBIE  dJEMEHTApHBIX  (YHKIWN,  BBIYHCIATH
) MIPOU3BOIHBIE CYMMBI, IIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnonp3oBath  MPOW3BOAHYIO I HCCIeAOBaHUsA  (QyHKIMM  Ha
4.3 MOHOTOHHOCTh M AKCTPEMYMBbI, MPUMEHATh PE3YJIbTaThl UCCICIOBAHUS K
MMOCTPOCHUIO TpaUKOB
A4 Hcnonb3oBaTh TPOU3BOJHYIO JUISI HAXOXICHUS HAWIY4YIIEro PEIICHUS B
) MPUKIAJAHBIX, B TOM YHUCJI€ COLUAIBHO-IKOHOMUYECKHUX, 3aJa4ax
45 OnepupoBaTh TMOHATHUSAMHU: TEPBOOOpa3Hasi W HMHTErpaj; IOHUMATh
) FEOMETPUYCCKHUI ¥ (PU3MUECKHUI CMBICT HHTETpajia
16 Haxonuthk nepBooOpasHble 2IeMEHTApHBIX (DYHKIIHH, BRIYUCIISITE HHTETPal
' o ¢popmyne HeroToHa - JleliOHua
47 PemaTe npukiiagnbie 3aja4i, B TOM YUCIIE COIMATbHO-3KOHOMUYECKOTO U
’ (hM3UYECKOTO XapaKTepa, CPeICTBAMU MAaTEMAaTUUECKOTO aHaIn3a
5 Teopust BEpOATHOCTEN M CTATUCTHKA
51 CpaBHUBAaTh  BEPOSTHOCTM  3HAYEHUM  CIy4ailHOW  BEJIWYMHBI  TIO
’ pacnpeieNneHuIo WK C IOMOIIBIO JUarpaMm
OnepupoBaTh MOHATHEM MaTEMaTHYECKOTO OXHUAAHMS, MPUBOJUTH
59 MIPUMEPHI TOTO, KaK MPUMEHAETCS MAaTEMAaTUYECKOE OKHMJIAHUE CITy4alHOM
) BEJIMYMHBI, HAXOJUTh MaTEeMaTHYECKOE OXUJAaHUE IO JIAaHHOMY
pacnpeneneHuto
5.3 Nmets nipencTaBiieHne 0 3akoHe OOJIBIITNX YHCEll
5.4 Nmets npeacTaBiaeHue 0 HOPMAJIbHOM pacnpeesieHun




I'eomerpus

OnepupoBaTh MOHATUAMU: IIJIMHAPHUYECKAsT MOBEPXHOCTh, 0Opa3yromue
HMAJIMHIPUYECKON TOBEPXHOCTH, LMIMHIP, KOHHYECKAs IIOBEPXHOCTD,

6.1 o
oOpaszylomme  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTH
6.2 PacriosznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CLIOCOOBI OTYYEHUS TEI BpAILICHHS
6.4 KnaccuduimpoBaTs B3auMHOE pacmnoiokeHHe cPepbl U INIOCKOCTH
OnepupoBaTh MOHATHUSMH: [IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTA CErMEHTa, IapOBOW CJOH, OCHOBaHME IAPOBOTO CJIOS, BHICOTA
LIapPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Beraucnsate  00beMBI W IUTOMANM  TIOBEPXHOCTEH Ten  BpalleHWs,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmyt
OmnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BIHCaHHBIH B cdepy u
6.7 OTIMCAaHHBIN OK0JIO cdeprl, chepa, BnUcCaHHAsE B MHOTOTPAHHUK WA TEJIO
BpaICHUS
6.3 BbryncnsaTh COOTHOLIEHUS MEKIY TUIOIIAAIMU TIOBEPXHOCTEH 1 00beMaMu
) OTOOHBIX TEI
6.9 N3o00paxats u3ydaembie GUTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' YepTeKHBIX HHCTPYMEHTOB
BoinonHAT  (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX
6.10 0o0beMHBIX GUTYp: BHUA CBepXy, COOKY, CHM3Y; CTPOUTH CEUEHHUS Tel
BpaIlleHUs
W3Bnekarb, WHTEpNpPETHUPOBaTH M MPEOOpa30BbIBaTH HHOOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, IMpeICTaBICHHYI0 Ha
YyepTexkax U pUCyHKax
[IpumensaTs reomerpudeckue (akThl IS PELICHUS CTEPEOMETPUUECKUX
6.12 3a/a4, MPENOJIararollluX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBUSA
MIPUMEHEHHUs 33/1aHbI B sIBHOU (hopMme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE IEHCTBUSL CIOXKEHUS BEKTOPOB, BBHIYMTAHHUS BEKTOPOB U
6.14 YMHOKEHHUSI BEKTOpa Ha YHCIO, OOBSACHATh, KAaKUMHU CBOWCTBAMU OHU
oOnagaror
6.15 [TpuMeHsATH MpaBUIIO NapayljieNenuIea MU CI0KEHUH BEKTOPOB




6.16

OnepupoBaTb NOHATHUSMU: JAEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJAYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa  MeXAy BEKTOpaMH, CKaJLIPHOE IIPOU3BEIACHUE  BEKTOPOB,
KOJUJIMHEAPHbIC U KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOpPA HAa YHUCIO, YroJ
MEXAY BEKTOPaMHU, CKaJISIPHOE MPOU3BEICHHE, pacKiIaJblBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aILaBaTI) IJIOCKOCTb YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemrate HpOCTCfIIHPIC reoOMETPpUICCKUC 3a1a4i Ha IPUMCHCHHUE BEKTOPHO-
KOOPAWHATHOI'O METOAa

6.20

Pemrate 3aJa4d Ha J0Kas3aTCJIbCTBO MATCMaTHYCCKUX OTHOIIEHHUH W
HaXO0XKJACHUC TCOMCTPUUCCKUX BCIIMYUH II0 06pa3uaM WM aJIrOpUTMaM,
IIPUMCHSA HU3BECTHBIC METO/IbI npu PEUICHUN CTaHAApPTHBIX
MaTeMaTUYCCKUX 3aaa4

6.21

[IpumensaTe mpocTednMe NpPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELIEHNUN CTEPEOMETPUUYECKHX 33]1a4

6.22

[IpuBOIMTE pPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJE U
JKU3HH, PACIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MOMy4YeHHbIC 3HAHUS HA MPAKTHUKE: aHAJTU3UPOBATh pealibHbIe
CUTYallMd U MPUMEHATh U3yYCHHbIE TOHATHS B IPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu CPOPMYITHPOBAHHON MPOOIEMbI, MOJICTUPOBATh peabHbIE
CUTYyallul Ha S3bIKE T€OMETPUHU, HCCIEIOBAaTh MOCTPOEHHBIE MOJEIH C

HCII0JIb30BAHUEM I'€COMETPHUICCKUX MMOHATUH U TEOPEM, allriapara aJ'IFC6pI)I,
peuaTtb MPAKTUYICCKUC 3aJa4u, CBA3aHHbIC C HaXOXJICHUEM
TCOMETPUUCCKUX BEINYNH

[IpoBepsieMble 35eMeHTHI coiepskanus (12 Kimacce)

Tabmnuua 4.3

Kon

[IpoBepsieMblii 371eMEHT coiepKaHus

Yucna v BEIYUCIICHUS

1.1

HaTypaJ'ILHLIC M IICJIBIC YU CJIa. HpI/I3HaKI/I JACITUMOCTH LECIBIX YUCCIT

1.2

Crernens ¢ padOHAJIbHBIM ITOKA3aTCJIEM. CBolicTBa CTECHU

1.3

Jlorapudm umcna. JlecaTuuHbIe U HATypalbHbIE JOTapu(MbI

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

[IpeobpazoBaHue BEIpAKEHU, COAEPIKAIINX JIOTapU(PMBI




[IpeoOpa3zoBanne BBIpOKCHUN, COACPKAIIMX CTENEHH C PAlUOHATBHBIM

2.2
II0Ka3aTeseM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHS U HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHHU. PernieHue mpuKIagHBIX 33/1ad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallMOHATIBHBIX YPAaBHEHHH U HEPAaBEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEHICHHI0 MAaTeMaTUYECKHX
' 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuonuueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HanGonbliee M HauMmeHblllee 3HaUYEHUE
(YHKIMH Ha TPOMEKYTKE
32 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U rpaduku
33 [Toka3zarenbHas u torapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
34 Hcnonw3oBanne rpadukoB (PyHKIUMI IJIs pPEIICHHUs] YPaBHEHUM U JTUHEHHBIX
' CUCTEM
35 Hcnone3oBanue rpa¢ukoB (QyHKIMHA UI1  HCCIEJOBAaHMS IPOLIECCOB U
3aBHCUMOCTEH, KOTOPble BO3HHMKAIOT IPU PELICHUU 3a1ad U3 JIPYrux y4yeOHBIX
IIPEIMETOB U PEAILHOM JKU3HU
4 Hauana maremaTuueckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMU. MeToa HHTEPBAIOB [UIs pPELIEHUs] HEPABEHCTB
4.2 [IpousBonnas pynkuuu. 'eomerpudeckuii u Gu3MIECKU CMBICIT TPOU3BOIHOM
43 [IpousBosaHble 3eMEeHTapHBIX (GyHKUUNA. DOPMYIIbl HAXOXKAECHUS MPOU3BOIHON
’ CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOJAHON K MCCIEIOBAHUIO (DYHKIMH Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoxeHne HanOoJblIero U HaMMEHBIIEro 3HaueHUs (QPyHKIHUU
Ha OTpE3Ke
[IpumeHeHre NpPOUW3BOAHOM Ul HAXOXKICHWS HAWIYdLIEro pEIIEHUS B
4.5 IIPUKJIAJHBIX 3aJadax, Uil OIpEeAENeHUs CKOPOCTH IIpolecca, 3aJaHHOTro
(bopmynoit mim rpaguxkom
4.6 IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX




4.7

WuTerpan, ero reoMmeTpuyeckii U GU3NIECKUil cMbICT. Beruncienne uarerpana
o popmyne Hetorona - Jleiitbnuna

Teopust BEpOATHOCTEN U CTATHUCTHKA

5.1

YUucnoBble XapaKTEpPUCTUKU CIIY4alHBIX BEJIMYMH: MAaTEMATHYECKOE OXKHIAHUE,
JUcnepcuss M CTaHJapTHOE  OTKIOHeHue.  [Ipumepsl  npuMeHeHUs
MaTeMaTHYECKOr0 OKUJAHUA, B TOM YMCIIE B 33a/1a4yax U3 ITOBCEAHEBHOM KU3HU.
Maremaruueckoe oxuJaHue OMHapHOW ciy4yaiiHON Benu4uHbl. Maremarnuyeckoe
0KMJIAaHHE€ CYMMBbI CIIy4aliHbIX BEJIMYMH. MaremaTudeckoe OXUIAAHUE U
JHCTIEPCUSl TEOMETPUUYECKOT0 U OMHOMUAIILHOTO pacrpeaeeHuil
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3aKkoH OOJIBIITUX YKCET U €r0 POJIb B HAyKe, MpUpoJIe U 001ecTBe. BEIOOpOUHBIT
METO/ UCCIIEI0BAHUN
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[IpuMepel HENpepbIBHBIX  CAy4alHBIX BenWYMH. [loHATHE O IIOTHOCTH
pacnpeneneHus. 3agadd, MPUBOAAIIAE K HOPMAIBHOMY PaCHpPEICIICHHUIO.
[ToHATHE 0 HOPMAILHOM pacHpeIEICHUN

I'eomerpus

6.1

Hunuuaapudeckass MOBEPXHOCTh, 00pa3yroOIIUe MIIHHAPUIECKON TOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepxHOCTH. LlwmuHap: ocHoBaHMs u  OOKOBas
MOBEPXHOCTh, 00pa3ymomas u 0Chb, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTh, OOpa3yrolue KOHHYECKOW IMOBEPXHOCTH, OCh H
BEepIIMHA KOHMYECKOM moBepxHOocTH. KoOHyc: OCHOBaHHME U  BEpIIUHA,
oOpasyromass U OCh, IUIONIA/Ib OOKOBOW M TOJTHOW TMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yrolue U BbICOTa, OCHOBaHUsI U OOKOBast IOBEPXHOCTh

6.3

Chepa m map: uentp, paaudyc, AUaMeTp, IUIOMAAb MOBEPXHOCTH CQEpHL.

B3aunmMHoe pacrosioskeHue cepbl U TNIOCKOCTH, KacaTelbHas TNIOCKOCTh K cdepe,
1013 CHephl

6.4

I/I306pa>I<eHHe TEJI BpalllCHUA Ha IIJIOCKOCTH. Pa3BepTKa MUJINHAPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJ BpallCHUA WU MHOI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONYCaHHBIN
OKOJIO C(l)epLI, C(bepa, BIIMCaHHAasA B MHOI'OTPpaHHUK, HJIM TCJIO BPAIllCHUA

6.6

[Tonsitne 06 o6beme. OcHOBHBIE CBOMCTBa 00beMOB Tenl. Teopema 06 oObeme
MPSIMOYTOJIBHOTO TMapajienenurnena u ciueactsusa u3 Hee. OObeM HWIMHIPA,
KoHyca. O0beM Iapa U mioumaab chepsl

6.7

ITomo OHBIE Tela B IMPOCTPAHCTBC. CooTHOIIECHUS MCXKAY IIomaasaMnu
IIOBEPXHO CTCI‘/’I, o0beMaMu noa0 OHBIX TEJI

6.8

Ceuenns ONUIMHApa (napannenLHo " INCPHCHAUKYIIAPHO OCI/I), CCUCHUS KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MMPOXOAAIICC UCPE3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BCKTOp Ha IINIOCKOCTU U B HPOCTPAHCTBEC. CnoxxeHue U BBIYHUTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPAa HAa YUCJIO. Paznoxenue BCKTOpPA IO TPEM HCKOMIUIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO napajjiejacnuicaa. Pemenue 3aaa4, CBA3aHHBIX C
MNPUMCHCHUCM IIpaBUJI JEeNCTBHIA C BCKTOpaMu




[IpsimoyronpHast cucrema KOOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa.
[Ipocteitimue 3amaun B KoOpAMHATaX. YToJl MexIy Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIIEHNE YITIOB MEXKY NPSMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUN F€OMETPUYECKUX 3a]a4

6.10

Jis mpoBeneHHs €QUHOTO TIOCYJapCTBEHHOIO 53K3aMeHa Io MareMmartuke (mainee - EI'D mo
MaTeMaTUKE) HCIIONB3YeTCs IepeyeHb (KOIU(PHUKATOP) MPOBEPSIEMBIX TpPeOOBaHWUN K pe3yiabTaTaM
OCBOCHHUSI OCHOBHOW 00pa30BaTelIbHOM INPOrpaMMBl CpPETHEro OOLero oOpa3oBaHHA M 3JIEMEHTOB
conepxkanus. [Ipu mposenennu EI'D mo maTtemarmke 0a30BOro ypoBHsS W3 mepedHs (KoaupukaTopa)
BBIOMPAIOTCS TIO3UIIMH, COOTBETCTBYIOLIUE (enepanbHoi pabouell mporpamme 1no mareMartuke (0a30BbIil
YPOBEHbD)

Tabnura 4.4

[TpoBepsiembie Ha EI'D mo matemaTuke TpeOoBaHUs
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl
cpenHero oOmero oopasoBaHus

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTEIHFHON TPOTPAMMBI CPETHETO 00IIero 00pa3oBaHus
TpeOOBaHUSA

1 Bnagenue MeromaMu J0Ka3aTeNbCTB, alrOPUTMaMU peIICHUs 3a]ady;
yMeHue QOopMyIHpOBaTH U OMNEPUPOBATH MOHATHSAMH: OIpeAeTIeHHeE,
akcuoma, Teopema, CJEACTBHE, CBOWCTBO, MpPH3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBAThH
oOpaTHO€ U TPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH MPUMEPHI U

KOHTPIPUMEPBI, HCIOJb30BATh METOJ MaTEeMaTHYeCKON WHIYKIINH;
MIPOBOJUTH JOKA3aTeNbHbIE PACCYXKACHUS NPU PELICHUH 3a7a4, OI[CHUBATh
JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXJCHUN; YMEHHE  OIEepHUpOBaTh
MOHATHSAMH: MHOKECTBO, IOJIMHOKECTBO, OIEpali HajJ MHO>KECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETHUKO-MHOKECTBEHHBI  ammapar i
OTIMCAaHHUs PEeaNbHBIX MPOIIECCOB U SIBICHUN M MPH PEIICHUU 3a]a4, B TOM
YHClie U3 JIPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHITHIMHU:
rpad, cBs3HBINA rpad, 1epeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHUE 3aaBaTh
U OMHCHIBATH Tpadbl pa3IMYHBIMU CHOCOOAMHU; HCIIONB30BaTh rpadbl MpH
pelIeHnH 3a/1a4




YMeHue onepupoBaTh NOHSTHUSIMU: HATYpaJbHOE YHCIIO, LEI0E YHUCIIO,
CTENEHb C LIEJBIM NIOKA3aTeJIEM, KOPEHb HATypaJIbHOW CTENEHHU, CTENEHD C
paloHaIbHBIM NOKA3aTEJIEM, CTENEHb C JEMCTBUTEIbHBIM IOKA3aTEIIEM,
JgorapuM dUYHWCIA, CHHYC, KOCHHYC W TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOJIYJI0, PAalMOHAIBHOE YHCJIO, HPPAUMOHAIBHOE YHCIIO,
MHO>KECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAECHCTBUTEIbHBIX
YUCEJ; YMEHHUE UCIIOJIb30BaTh MPU3HAKH JACITMMOCTH, HAMMEHBIINI 001N
JeNuTeNb W HauMEHblIee oOuiee KpaTHOe, alroput™M EBkimmga mnpu
pELIeHNUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUMCJICHHSI; YMEHUE BBINOJHATH BRIUMCICHUE 3HAUCHUI U peoOpa3oBaHus
BBIpQXKEHUN CO CTEMEHsSMU W Jiorapudmamu, mpeoOpa3oBaHusl IPOOHO-
palMOHAJIbHBIX  BBIPAKEHUN; yMEHUE  ONEpPUpPOBaTh  IMOHATUSAMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUecKas MpPOTpPeccUs, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TeOMETpUYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh IIOCJIEJOBATEIIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (POpMYJ; YMEHHE ONEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIAa, MOJYIb M apryMeHT
KOMILJIEKCHOTO ~ 4ucia, ¢opMa  3aliCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U airedpanyeckas); yMETb
MPOU3BOJIUTE apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTH MPUMEPHI MCMOIb30BaHHU KOMIUIEKCHBIX YHCEIl; ONMEPUPOBATh
MOHATHUAMM: MaTpuua 2 X 2 w 3 X 3, omnpenenuTesb MaTPHIbL,
TEOMETPUYECKHN CMBICIT OTIPEACIUTEIS

YMeHue omnepupoBarh MOHATHSIMH: palUOHAIbHBIE, HPPALUOHAIbHEIE,
MoKa3aTeJabHble, CTENEHHbIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHUST W HEpaBEHCTBa, MX CHCTEMbl; YyMEHHE OIEPUPOBATH
MOHATUSAMH: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHHH UM HEPABEHCTB, PaBHOCHIBHOCTb
ypaBHEHUH, HEpPaBEHCTB W CHUCTEM; YMEHHE peliarb ypaBHEHHS,
HEpPaBEHCTBA W CHCTEMbl C IIOMOIIbIO PA3IUYHBIX IPUEMOB; peUIaTh
ypaBHEHHUS, HEPAaBEHCTBA U CHUCTEMbl C TapaMeTpoM; MPUMEHATH
ypaBHEHUsS, HEPABEHCTBA, UX CHCTEMbI Ui PEIICHHUS MaTeMaTUYeCKUX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peaibHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (PYHKIHUSA, YETHOCTh (DYHKIIHH,
MEePUOJUYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMU, HauOoIblllee W HaUMEHbIlee 3HA4YCHUs
(GYHKIMM Ha MPOMEXKYTKE, HEeTpepbiBHAsA (PYHKIMS, aCUMITOTHI rpaduka

¢GyHKIMHU, TepBas U BTOpas MPOU3BOJAHAS (YHKIMH, T€OMETPUUECKUH U
¢u3nyeckuif CMBICT TPOU3BOJHOM, TepBooOpa3Has, ONpEeIETICHHBbIH
UHTETpaj; YMEHHME HaxXOJWUTh AaCHUMNTOThI Tpaduka (QyHKIHMM; yMEHUE
BBIUMCIATH  MPOU3BOJHBIE  CYMMBbI, IPOU3BEAEHUS, YAaCTHOIO H
KOMINO3ULMHU (PYHKUUH, HaXOJUTh ypaBHEHUE KacaTeNbHOW K rpaduky
(GyHKUIMU; YMEHHE HaXOJUTh IPOM3BOJHBIE 3JEMEHTAPHBIX (YHKLUH;
YMEHHUE HCIIOJb30BaTh MPOM3BOJIHYIO JJISI HCCIENOBAaHUSA (YHKIUA,
HaXOJUTh HauOOJIbIINE W HaWMEHbIIUE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BaHHEM ammapara MaTeMaTH4ecKOTo
aHalun3a; NPUMEHSATh MPOU3BOJHYIO JUIsl HAXOXKICHUS HAMIYYIIEro
pelieHusl B MPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHYECKUX U
¢u3nyecKrx 3a7a4yax; HaXOJUTh IUIOMAAN U 00BEMBI (UTYp C TOMOIIBIO
MHTErpaja; MPUBOAUTH HPUMEPHl MATEeMAaTUYECKOTO MOJEIMPOBAHUS C
MOMOIIBIO TU(PepeHIINATBHBIX YPAaBHEHUH




YMeHue onepupoBaTh NOHATUAMH: Tpapuk GyHKIMU, oOpaTHas QpyHKIMA,
KOMIO3MLMS (PYHKIMHA, JMHeWHas QYHKIMs, KBaipaTHyHas (QyHKIHA,
panmoHanbHas (QYHKIUS, CTENeHHAas (YHKIMS, TPUTOHOMETPHUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPHYECKHE (PYHKIUH, MOKa3aTelbHas U
naorapupmuueckas (QyHKIUH; YMEHHE CTPOUTHh TpaduKd H3YYCHHBIX
GbyHKOMH,  BBINOJHATH  1peoOpasoBaHust  rpadukoB  (QyHKIHIA,
WCTIOJb30BaTh TPAaQUKH Ui W3YYSHHS IPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHny 3a7ad W3 JAPYrHX YYeOHBIX NMPEIMETOB W 3a/ad M3 peajbHOM
KU3HU; BBIpAKATh (OPMYJIaMU 3aBHCUMOCTH MEXIY BEIWYHMHAMU;
WCII0JIb30BaTh CBOMCTBA U Ipaduku QYHKUMN IJi pelleHus ypaBHEHHH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMH; H300pakaTb Ha KOOPIMHATHOM
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, JOJIM U YacTW, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4d U3 00JACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJATh BBIPAKEHMS, YpaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCJIOBHIO 3aJauM, HCCIIENOBATh IOJYYEHHOE pEIICHHE U
OIICHMBATh MPaBIOINOJ00HOCTh pPE3YIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHblEe CUTyallMM Ha S3BIKE MAaTEMAaTHUKH; COCTAaBISATh BBIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33/1a4H, UCCIIEN0BaTh
MOCTPOCHHbIE ~ MOJIEIM €  MCHOJb30BAaHUEM  ammapara  aiureopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHne omnepupoBaTh MOHATUSAMH: CpelHee apupMeTHdecKoe, MeIuaHa,
HauOoJIbIICe U HAaMMEHBIIIee 3HAYCHUS, pa3Max, JAUCIIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; YMEHHE H3BJICKAaTh, MHTCPIPETHPOBATH
nH(pOpMaINIO, TIPEICTABICHHYIO B TaOIMIAX, HA AUarpamMMmax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA pealibHBIX MPOIIECCOB U SIBICHHIA; MPEICTABIISATH
WHOOpMAIIMIO C TOMOIIbI TAOMMII W  JMarpaMM; HCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHUCIIE C TPHUMEHEHHEM TpapuueCKHX
METOJIOB U AJIEKTPOHHBIX CPEICTB; Ipa)UueCKy HCCIICI0BATh COBMECTHBIC
HAOJTIO/ICHUS C TOMOIIIBIO THarpaMM PacCEUBaHUs M TMHEWHOW PErpeccHu

YMeHue OIICPHUPOBATh TIOHATHAMMU: CﬂyqaﬁHBIﬁ OIIBIT H CHy‘I&ﬁHOC

coObITHE, BEpOSITHOCTh CIIy4ailHOTO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJB30BaHWEM TrpapUuecKuX METOJO0B; MPUMEHSThH
(GopMyIbl CIOXEHUS W YMHOXEHUS BEPOSTHOCTEH, (QOpMYITy MOTHOU
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTtopHbie (HakThl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTU pealTbHBIX COOBITHI; YMEHHE OINEPUPOBATH
MOHATUAMM:  Cy4aiiHas BEIMYMHA, pACHpPEICIICHUE BEPOSITHOCTEM,
MaTeMaTH4eCKOe OXHUAAHWE, NUCHEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CllyyallHOM  BeNWYMHBL, (QYHKIUM  paclpeleseHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIbHOIO U HOPMAJIBHOTO Pacpele/ICHUuI; YMEHUE
HCII0JIb30BaTh CBOMCTBA M3Y4YEHHBIX PACIpEICIICHUN Ul PEIICHU 3a]1a4;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIUX YUCEIN, METOAbI BRIOOPOUYHBIX
UCCIIEIOBAaHUI; YMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B MPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
ONEpUPOBATh MOHATHUSAMU: COYETAHUE, NEPECTAHOBKA, YKMCIO COYETaHUM,
YHUCIO  NEepecTaHoBOK; OumHOM  HplOTOHA;  yMeHHME  MPUMEHSATH
KOMOMHATOpHbIE (aKThl U PaCCyX ACHUS Ul pelleHHs 3a7ad; OLIEHUBATh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTAaBJIATh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYUEHHBIN pe3ysIbTaT




YMenue ONICpHUpPOBATH INOHATHUAMU: TOYKAa, npsamasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIA, IUIOCKUM yroJj, ABYrpaHHBIN
YTOJI, TPEXTPAHHBIN yroJj, CKPEIIMBAOUIUECS MPSIMBbIE, NAPAIUICIIBHOCTh U
NECPpHNCHAUKYIAPHOCTD IMPAMBIX H HHOCKOCTeﬁ, yroia MeEXAay IpAMbIMHU,
YIoJI MEXKAY MpAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSIMU,
paccTosiHue OT TOYKM 10 INIOCKOCTH, PACCTOSIHME MEXIY IPSIMBIMU,
pacCTOsSIHUE MEXJY IUIOCKOCTSIMU; YMEHHE HMCIOJIB30BaTh IPU pPELICHUHU
3aaa4 HU3Yy4YCHHBIC (1)8,KTI)I U TCOPEMBI INNIAHUMETPHHU, YMCHHC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJCIM C IOMOMIBIO TCOMECTPUYCCKHUX TIOHATHIT U BCJIIMYMH, pCIIaTh
CBA3aHHBIC C HUMU MPAKTHUYCCKUEC 3aa9U
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YMeHue onepupoBarh MOHATHUSAMH: IUIOIIAlb (QUIYpBI, 00bEM QUIypHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTpPaHHMKA,
Ky0, mNapajjenenunes, Ipu3Ma, Oupamuia, (urypa U MOBEPXHOCTb
BpallleHus, IWINHAP, KOHYC, Imap, cdepa, miomanas cdepsl, IUIOMaab
MOBEPXHOCTH MHUPaMUJbI, NPU3MBI, KOHYCa, IMJIMHApa, 00beM Kyoa,
MPSIMOYTOJIBHOTO  MapaljieNienuiea, MNUpaMuabl, TMPU3MBIL, [UIUHAPA,
KOHyca, IIapa, pa3BepTKa MOBEPXHOCTH, CEUYEHHs KOHyca W LWIMHJIpA,
napajulefibHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IIJIOCKOCTh,
Kacaromasicss cepbl, LUWIMHIpA, KOHyca; YMEHHE CTPOUTh CEueHHUe
MHOTOTpaHHHUKa, M300pa’kaTh MHOTOIPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpaIllEHHs, UX CEUCHHs, B TOM UHUCIIE C MOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHATh CBOMCTBA I€OMETPUYECKUX (QUIyp, CaMOCTOATEIIBHO
(bopMynUpOBaTh ONPENEICHHS U3y4aeMbIX (PUIyp, BBIIBUIaTh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX TE€OMETPUUYECKUX (Uryp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHME MPOBOAUTH KilaccupuKanuio (GuUryp Imo
pa3IUYHBIM IPU3HAKaM, BBINOJHATh HEOOXOAWMBIE JONOJHUTEIbHbBIE
MIOCTPOEHUS
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VmMmenue OIIEpHUpPOBAThH IIOHATHUAMMU: JBWXCHUC B IMPOCTPaHCTBE,

napajuieNIbHbI TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHue MOM00Ms, TMOJA00HBIE (QHUTYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MMOJO0OHBIC (UTYPHI, B TOM YHCJEC B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUYCCKUAE OTHOIICHUS MPH
peIlIeHUH 3alla4; HaXOJUTh TEOMETPUYCCKHE BEIMYUHBI (JUIMHA, YTOJI,
IUIOIIA]h, 00BEM) TIPU PEUICHUU 33ja4 M3 JIPYTUX Y4EOHBIX MPEJIMETOB U
U3 peallbHOW KHM3HH, YMCHHE BBIUYUCIATH TC€OMETPHUCCKUE BEIUYHHBI
(muMHA, yroJ, IUIOMIAAh, OOBEM, IUIONIA[h IMOBEPXHOCTH), HCIIOJIB3YS
W3Yy4YeHHbIE (POPMYNBI M METOJbI, B TOM YHCIE: IJIOMIaJb MOBEPXHOCTH
MUpaMUIbI, IPU3MBI, KOHyca, HUIUHIPA, MIOMaab cepsl; o0beM Kyoa,
MPSIMOYTOJIBHOTO ~ TMapajijieNienuneaa, MUPaMUIbl, TPU3MBL, HWIHHIPA,
KOHYyca, 1apa; yMEHUue HaXOAUTh OTHOIIEHHE 00beMOB TIOJIOOHBIX QUTYD
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YmMmenue OINICpHUPOBATh MOHATUAMU: NPAMOYIOJIbHAA CUCTEMa KOOPAUWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa Ha YHCJIO, Pa3JIOKCHUEC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TMPOU3BCACHUC, BCKTOPHOC TMIPOU3SBCACHUC, YIroJl MCKAY
BCKTOpaMH; YMCHHUC HCIIOJIB30BATbH BCKTOpHBIfI n KOOp,Z[PIHElTHLIfI METOJ
U pCHICHHA TCOMCTPUYICCKHUX 3aaY U 3aJia4 APYyrux y‘-IC6HBIX npeaMETOB




13 YMeHue BeIOMpaTh MOAXOSAIINN METO Il pEIICHUS 3a7auu; TIOHUMaHUe
3HAYUMOCTH MATEMATHKH B W3yYCHHH MPUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHUM; yMEHUE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MAaTeMaTHK{ B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPbI MATEMaTHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOW MAaT€eMAaTHYECKOW HAYKH
Tabnuua 4.5
[lepeuens aneMeHTOB coziepkanus, nposepsieMbix Ha EI'D
10 MaTEMaTHKE
Kon [IpoBepsieMblil 3JIEMEHT COIEepKaHUs
1 Yucna v BEIYUCIICHUS
1.1 Harypanbsublie u neneie uncia. [[pu3Haky 1€ 1MMOCTH HEbIX YiCen
1.2 Pammonanenpie uncna. OOBIKHOBEHHBIE W JACCSITHYHBIC APOOH, TMPOICHTHI,
OCCKOHEYHBIE MTEPHUONUECKHIE TPOOH
1.3 ApubmMeTndyeckuit KOPEHD HaTypaJIbHOU CTETEHMU. HevictBust c
aprupMETHYECKUMH KOPHSIMHU HATYpPAIbHOU CTETICHH
14 Crenenb ¢ menbiM mnokazaresieM. CTENeHb C palMOHAIBHBIM IOKAa3aTeNIeM.
CBoiicTBa cTENEHN
1.5 CuHyC, KOCHHYC M TAHT€HC YMCIIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApKTaHI'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJbHBIE JOrapupMbl
1.7 JlefictBuTenbHble 4uciaa. ApupMETHYECKHE OINepaluu C JeHCTBUTEIbHBIMU
yucnamu. [IpuOnkeHHble BBIUMCICHUSA, IMpaBWJia OKPYIVICHUS, NPUKUIKA U
OLICHKA PEe3yJIbTAaTa BBIUNCICHUI
1.8 [IpeoOpazoBanue BoIpaKCHHIMA
1.9 KommnnekcHeie uucna
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 Lenble 1 1poOHO-pallMOHABHBIE YPAaBHEHUS
2.2 HppanmnonanbHble ypaBHEHUS
23 TpuroHomerpudecKkue ypaBHEHH
24 [TokazarenbHbIC U TOTapUPMUUECKUE YPABHEHHUS
2.5 Lenpie 1 TpoOHO-palIMOHATBHBIE HEPABEHCTBA
2.6 HppaunonanbHble HEpaBEHCTBA




2.7 [TokazarenpHbIC U NorapuPMUIECKUE HEPABEHCTBA
2.8 TpuroHomeTpru4eCcKue HepaBEHCTBA
29 CucreMbl ¥ COBOKYTHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Martpuua cucteMbl JTUHEHHBIX ypaBHEeHUN. OnpeennTenb MaTpULbl
3 OyHKUMU U TpadUKu
3.1 OyHkuus, cnocoObl 3ananus GyHkuuu. I'papuk dyHknuu. B3aumHo oOpaTHbie
¢yukuun. YetHole v HedeTHbIE QyHKUMU. [leproanueckue pyHKIMM
3.2 Ob6nacTh ompeneneHuss U MHOXKECTBO 3HaueHMH QyHkunu. Hymum dynkuun.
[IpomexyTku 3HAKOMOCTOSHCTBA. I[IpOoMEXYTKM MOHOTOHHOCTH (YHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKiuu. HanGosbiiee M HauMmeHbIllee 3HAUYECHUE
(YHKIMH Ha TPOMEKYTKE
33 Crenennas ¢yHKIUSI ¢ HaTypaJdbHBIM U IIENIBIM TOoKaszateneM. Ee cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS n-oif creneHu
34 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U rpaduku
35 [Toka3zarenbHas u torapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
3.6 Toukn paspeiBa. AcumntoTel rpadukoB (ynkmmit. CpoiicTBa (GYHKIUH,
HENPEePhIBHBIX HA OTPE3KE
3.7 IlTocnemoBaTenbHOCTH, CIIOCOOBI 3a4aHUs IIOCIEA0BATEILHOCTEN
3.8 ApubdmMerndeckass ©W TeoMeTpuueckas mporpeccud. Dopmyna  CIOKHBIX
IIPOLIEHTOB
4 Havana mateMaTuueckoro anaamsa
4.1 [IpousBoanas Gynkuuu. IIpous3BogHbIE 31eMEHTAPHBIX QYHKIIHIA
4.2 [IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (DYHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxeHne HanOoJblIero U HaMMEHBIIEro 3HaueHUs! (QyHKLHUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu HaJx MHOXkecTBaMu. /{uarpammsl Dlinepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA

6.1

OmnucarenbHas CTaTUCTHKA




6.2 BepostHocTh

6.3 Kombunaropuka

7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbI€ U TUIOCKOCTHU B IIPOCTPAHCTBE

7.3 MHororpaHHUKI

74 Tena u NOBEpXHOCTH BpallleHUS

7.5 KoopauHaTsl 1 BEKTOPBI

st mpoBeneHMsI €IWHOTO TOCYIapCTBEHHOTO »JK3amMeHa Mo MartemMatuke (mainee - EID mo
MaTeMaTHKe) HCIOJIb3yeTCcsl NepeyeHb (KoAu(pHUKaTop) MpoBepseMbIX TpeOOBaHUN K pe3yiabTaTaMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MpOorpaMMbl CpeJHEro o0Imero oOpa3oBaHHUS U HJIEMEHTOB

Tabmumna 4.6

COJIEpKAHMUS.
[IpoBepsiembie Ha EI'D mo maTemaTuke TpeOGoBaHUs
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM IPOTPAMMBI
cpemHero oOmiero oopasoBaHus
Kon [IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOT0 | OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl CPEAHET0 0011ero 06pazoBaHus
TpeOOBaHUS
1 Bnagenue MeromaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHUS 3aj1ay;

yMeHue (QOopMylIupoBaTh U ONEPUPOBaTh MOHATUSAMU: OIpeJeseHHE,
aKkCHOMa, TeopeMa, CJEJICTBUE, CBOMCTBO, IPHU3HAK, J0Ka3aTesbCTBO,
paBHOCWIIbHBIE (POPMYJIUPOBKU; MPUMEHATh MX; yMEHUE (HOPMYIUPOBAThH
o0paTHOEe M HPOTHUBOIOJIOXKHOE YTBEP)KICHUE, MPHUBOIUTH NPUMEPHI U
KOHTPIIPUMEPBI, MHCIOJb30BaTh METOJl MaTEeMaTH4eCKON HHIYKLHU;
IIPOBOJIUTH J0KA3aTelIbHbIE PACCYKACHUS NP PELICHUH 3aj]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBWJIBHOCTh  PACCY)KICHHUH; yMEHHE  OIepupoBaTh
MOHATUAMM: MHOKECTBO, IIOJMHOKECTBO, OINEpallMM HaJ MHOXECTBaMU;
YMEHHME  HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uit
OTMCAHUS PEATBHBIX MPOILIECCOB U SIBJICHUN M NP PEIICHUU 3ajad, B TOM
qucie U3 ApYrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUPOBATh MOHATHIMMU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMU CHOCOOAMH; UCHOJIB30BaTh I'padbl MpH
pelIeHNnH 3a1a4




YMeHue onepupoBaTh NOHSTHUSIMU: HATYpaJbHOE YHCIIO, LEI0E YHUCIIO,
CTENEHb C LIEJBIM NIOKA3aTeJIEM, KOPEHb HATypaJIbHOW CTENEHHU, CTENEHD C
paloHaIbHBIM IIOKA3aTEeNIEM, CTENEHb C JEHCTBUTEIbHBIM IOKAa3aTENIEM,
JgorapuM dUYHWCIA, CHHYC, KOCHHYC W TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOJIYJI0, PAalMOHAIBHOE YHCJIO, HPPAUMOHAIBHOE YHCIIO,
MHO>KECTBA HATypaJIbHbIX, LEJbIX, PAalUOHAIBHBIX, JAECHCTBUTEIbHBIX
YHUCEJ; YMEHHUE UCIIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIITNI 001N
JeNuTeNb W HauMEHblIee oOliee KpaTHOe, alroput™M EBkimuga mnpu
pELIeHNUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULUOHHBIMU CUCTEMaMU
CUMCJICHHSI; YMEHUE BBIIOJHATH BEIUMCICHUE 3HAUCHUI U peoOpa3oBaHus
BBIPQXKEHUN CO CTENEHsSMU M JiorapudmMamu, MpeoOpa3oBaHUs IPOOHO-
palMOHAJbHBIX  BBIPAKEHUN; yMEHUE  ONEpUpPOBaTh  IMOHATUSAMU:
MOCJIEI0BATENbHOCTD, apU(pMeTHUecKas MpPOTpeccusi, TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyObIBaroIlasi TeOMETpUYecKas IpOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEIOBATEIIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYN; YMEHHE ONEPUPOBATh MOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOJYIb M apryMeHT
KOMILJIEKCHOTO ~ 4ucia, ¢opMa  3aliCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U airedpanyeckas); yMeETb
MPOU3BOJIUTE apU(PMETHUYEeCKUe JEHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
MIPUBOJIUTH MPUMEPHI MCMOIb30BaHHU KOMIUIEKCHBIX YHCEIl; ONMEPUPOBATh
MOHATHAMM: MaTpuua 2 X 2 uw 3 X 3, OmnpenenuTelb MaTpHIbL,
TEOMETPUYECKHN CMBICIT OTIPEACIUTEIIS

YMeHue omnepupoBarh MOHATHSAMH: pPalMOHAIbHbBIE, HppalOHaJIbHbIE,
MoKa3zaTejbHble, CTENEHHbIE, Jorapu@MHUUecKue, TPUTOHOMETPUUYECKHE
ypaBHEHUST W HEpaBEHCTBa, MX CHCTEMbl; YyMEHHE OIEPUPOBATH
MOHATUSAMH: TOXIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHHH UM HEPABEHCTB, PaBHOCHIBHOCTb
ypaBHEHUH, HEPaBEHCTB U CHCTEM; YMEHHE pellaTb ypaBHEHMS,
HEpPaBEHCTBA W CHCTEMbl C IIOMOIIbIO PA3IUYHBIX IPUEMOB; peUIaTh
ypaBHEHHUs, HEPaBEHCTBAa U CHCTEMbl C TMapaMeTpoM; MPHUMEHATh

YpaBHCHH, HCPABCHCTBA, UX CUCTEMBI JIA PCIICHHUA MAaTCMAaTHYCCKUX
3a/lad U 3aJia4 U3 Pa3JIMIHbIX o0Onacreit HAayKU U peanLHoﬁ KHU3HU




YMeHue omnepupoBaTth MHOHATHSAMHU: (YHKUUS, UYETHOCTh (YHKIIHH,
NEPUOJANYHOCTh (PYHKIIMM, OTPAHUYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIMH, HauOoJbllee W HAUMEHBIIEEe 3HAUCHHUS
(GyHKIMU Ha TPOMEXYTKE, HenpepbIBHas (DyHKIHSA, aCHMOTOTHI rpaduka
GbyHKIMHU, TIepBas ¥ BTOpas MPOW3BOJAHAS (YHKIIMU, TEOMETPHUECKUA U
¢Gu3n4yeckuii CMBICT TPOU3BOJHOHM, TepBOOOpa3Has, ONpEACICHHBIHI
WHTETpaJ; YMEHHE HaxXOJWTh AaCHUMITOTHI Tpaduka (QYHKIHH;, YMEHHE
BBIYMCIATh  MPOU3BOJHBIE  CYMMbI, IPOU3BEIEHMS, YacTHOIO U
KOMMNO3UIUU (DYHKUIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K Tpaduky
(GYHKIMKM; YMEHHE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHbIX (DYHKIUM;
YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO ISl HCCIeAOBaHUS (DYyHKIUH,
HaxXOJUTh HaumOOJbIINE M HAUMEHbIINE 3HA4Y€HUS (YHKUMH; CTPOUTH
rpauky MHOTOWIEHOB C MCHOJIb30BAaHUEM ammnapara MaTeMaTH4eCKOTro
aHaJIM3a; NPUMEHSTh [POU3BOJHYIO [UI HAXOXJIEHUS HaWIydIlero
pelieHHs B MPHUKIATHBIX, B TOM YHCJIE COLHUAIBbHO-?KOHOMUYECKHX U
(bu3uYecKuX 3amavyax; HaXOIUTh TUIOMIAAN U 00BeMBbI (PUTYp ¢ TTOMOTIBIO
WHTErpaia; MPUBOJAUTH MPUMEPhl MaTEMaTHUYECKOTO MOJIEIMPOBAHUS C
oMo1IbI0 U depeHIrnalbHbIX YpaBHEHUN

YMmenue onepupoBarh NOHATUAMU: TpaduK GYHKIMH, OOpaTHAs PYHKLHUSA,
KoMIo3uluss (GYHKUWNA, JUHEeWHas QYHKUMS, KBaJapaTuyHas QYHKIMS,
panoHanmbHas (GYHKIUS, CTENeHHass QYHKIHSI, TPUTOHOMETPHYECKUE
dbyHKIIMA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIMH, TOKa3aTelbHAs H
norapudmudeckass (QyHKIMH; YMEHHE CTPOUTh TpaduKh HN3YYCHHBIX
GbyHKIMA,  BBINOJHATH  TpeoOpa3oBaHus  rpadukoB  (QYHKIHH,
WCIOJIb30BaTh I'pauKu JUIsl U3ydeHHs MPOIECCOB U 3aBHUCHUMOCTEH, MpHU
pelIeHnn 3ajad U3 JPYruxX Y4eOHbIX MPEIMETOB U 3a7ad M3 pealbHOMN
KU3HU; BBIp@XaTh (QopMylTaMH 3aBUCUMOCTH MEXIY BEIUYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpaduku QyHKUUN Ui pelleHus ypaBHEHHH,
HEpPaBeHCTB M 3aJay C IapamMeTpaMu; H300paxaTb Ha KOOPAWHATHOMN
IJIOCKOCTH MHOXECTBA PElICHUI ypaBHEHUHN, HEPABEHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3aJlaud pa3HbIX TUIOB (B TOM YHCIE Ha
IIPOLEHTHI, J0JIM U 4YacTH, Ha JBWXEHHE, paboTy, CTOUMOCTb TOBAapoOB U
yCIyT, HaJloTH, 3a/a4d U3 OOJIACTH YIpPAaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKEHMS, YpPaBHEHHUsS, HEPaBEHCTBA U HX
CHCTEMBl 10 YCJIOBMIO 3a/lauM, HMCCIEN0BaTh IOJYYEHHOE pEIleHUuEe U
OLICHUBAaTh IPABJIONOAOOHOCTh pPE3YJIbTaTOB; YMEHHE MOJAEIMPOBATH
peanbHble CUTYyallUd Ha $3bIKE MAaTEMaTHKH; COCTaBJISITh BbIPAXKEHUS,
ypaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33/1a4M, UCCIIE0BATh
MIOCTPOEHHbIE ~ MOJIEJIM C  HUCHOJb30BAaHWEM  ammapara  aiareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3ysIbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpeAHee apupMeTHYecKoe, MeauaHa,
HauOoJiblllee U HaMMEHbIlIee 3HAUeHUs, pa3Max, AUCHEPCHsi, CTaHAapPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaINIo, IPEJCTABICHHYIO B TabIuIax, Ha AUarpammax, rpadukax,




OTPaKAIOUIYI0 CBOICTBA peabHBIX MPOLIECCOB M SIBICHUI; MPEACTaBIATH
nHGOpMAIMIO C TOMOIIBIO TaOMWII W  JAuarpaMM; HCCIEeIOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TIpapuuecKux
METOJIOB U JIEKTPOHHBIX CPEICTB; IpaMuecKy MCCIIEI0BATh COBMECTHBIC
HAOJIOIEHUS C MOMOIIBIO TUarpaMM pPacCEUBaHUs M TMHEWHOW perpeccuu

YMeHHe onepupoBaTh IOHATHAMH: CIyYalHbIM OIBIT W ClIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TIpaUyecKuX METOJIOB; MPHUMEHSTH
(GOopMyNBI CIOKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMYITy MOJIHOU
BEpOSTHOCTH, hopmyny bepHymin, komOuHaTopHble (HaKkThl U (HOPMYIIBI;
OIICHMBAaTh BEPOSATHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MOHATUSAMM:  Cy4aiiHas BEJIMYMHA, pACHpEelesieHUe BEpPOSITHOCTEH,
MaTeMaTH4YeCKoe OXHUAAaHWEe, JUCHEepCHUs U CTaHJapTHOE OTKJIOHEHHUE
CllydallHOM  BeJIMYMHBL, (YHKIMM  pacmpeleieHuss U IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIBHOIO PACHPENEICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX paclpeiesieHuid Ui pelieHus 3a/1ay;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBLIUX YHUCEN, METOJbI BHIOOPOUYHBIX
WCCIIEIOBAaHUM; yMEHUE NPHUBOJUTH IMPUMEPHI TMPOSBICHHUS 3aKOHA
OONBIIMX YHCENl B MPUPOAHBIX U OOIECTBEHHBIX SIBIICHUSX; YMEHHUE
OTIEpUpPOBATh MOHATHUSMU: COYETAaHUE, MEPECTaHOBKA, YHMCIO COUYETaHHM,
YHUCIIO  NEepecTaHoBOK; OuHOM  HploTOHa; yMeHHe  NPUMEHSTH
KOMOMHATOpHbIE (aKThl U PACCyXAEHUS Ul pelleHHs 3a7ad; OLICHUBATbh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTaBJIATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIHUMHA yIia, TUIOCKUN YToJ, ABYTpaHHBIN
yroJi, TPEXIPaHHBIA yroJi, CKpelIUBaIONINecs IpsIMbIe, MapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSMBIX W IUIOCKOCTEH, Yrojd MEXAY MPSMBIMH,
yroil MeXAy TMpsSMONM M IUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH,
paccTosiHHEe OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIy HpPSIMbIMHU,
paccTosiHUe MEXIY IUIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPHU peIIeHUU
3a/a4 U3ydeHHbIe (PAKTBI U TEOpPEMBbl MJIAHUMETPHH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENU C TOMOIIbI0 TeOMETPUYECKMX TOHATUH W BEIUYMH, DEIaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3aa4u
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YMeHue onepupoBaTh MOHATUAMH: IUIOIAAb (QUIYpbl, 00beM (Urypsl,
MHOTOI'PaHHUK, MPAaBUJIbHBII MHOTOI'DAaHHHUK, CEUYEHHME MHOTOIpPaHHHKA,
KyO, mnapaiienenunes, Opu3Ma, nUpamuaa, (urypa M MOBEPXHOCTb
BpallleHus], IUIUHAP, KOHYyC, wap, cdepa, miomans chepbl, MIOMAIb
MOBEPXHOCTH NHUPAaMUAbL, MPU3MBI, KOHyca, IWIMHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, TPU3MBIL, LIKHApA,
KOHyca, I1apa, pa3BepTKa MOBEPXHOCTH, CEYEHHs KOHyca M LWIMHJIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHHIO, CEYEHHME I1apa, IIJIOCKOCTH,
Kacaromasicsi cgepsl, LWIMHApPA, KOHYCa; YMEHHME CTPOUTb CEUYEeHUe
MHOTOI'paHHHUKA, M300pa’kaTh MHOTOIPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpAILICHUS], UX CEUYEHHUS, B TOM YHUCIIE C MIOMOILBIO NIEKTPOHHBIX CPE/CTB;
yYMEHHUE TMPUMEHATh CBOMCTBA I€OMETPUUYECKUX (HUTYp, CaMOCTOSITEIHLHO




(bopMynMpOBaTh ONpPENCICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M MpH3HAKAX T'€OMETPHUECKUX (Uryp, 0OOCHOBBIBATH WIIH
ONpoBepraTh HUX; YMEHHE TPOBOAUTH KiIacCUPUKAIMIO (Uryp 1o
pa3NUYHBIM TpPU3HAKaM, BBIOJIHATh HEOOXOAWMBIE JOTMOJHUTEIBHBIE
MOCTPOCHUS

11 YMeHne omnepupoBarb IMOHATHSAMM: JBHXKEHHE B  IIPOCTPAHCTBE,
napajuleNIbHbIM MEePeHOoC, CUMMETPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMMOAO0OWs, TONOOHBIE (UTYpPBI, YMEHHE
pacrio3HaBaTh paBHBIE W IMOJ00HBIE (UTYpPHI, B TOM YHCJE B IPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCI0Ib30BaTh F€OMETPUUECKUE OTHOLIEHUS MPU
pelIeHUH 3a/a4; HAXOJUTh TI'€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yrod,
IJI01a/1b, 00BEM) MPHU PELICHUH 337a4 U3 JPYTruX Y4eOHBbIX MPEeIMETOB U
U3 pPEaJbHOW JKU3HU; YMEHHME BBIUUCIATH T'€OMETPUUYECKHE BEIMYHHBI
(nnuHa, yroJi, miIomagb, OObEM, IUIOIIAJb IOBEPXHOCTH), HCIOJIb3YS
M3Yy4YEeHHbIE (POPMYNIBI U METOJblI, B TOM YHCJE: IUIOMIAJb MOBEPXHOCTH
MUpaMHbl, IPU3MbI, KOHyca, LWIMHAPA, MJIOMaab cheprl; o0beM Kyda,
MPSIMOYTOJIbHOTO ~ MapaijleNienuneaa, MUpPaMHIbl, MPU3MBbL, LWIMHIpPA,
KOHYCa, I1apa; yMEHUE HAXOUTh OTHOIIICHHE 0OHEMOB TOI00HBIX (GUTYD

12 YMeHue onepupoBaTh HNOHATHSAMU: NPSIMOYIOJIbHAs CHCTEMa KOOPJWHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPJIMHATBI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEJICHUE BEKTOpa Ha YHCIO, pa3IoKEHUE BEKTOpa Io 0Oaswucy,
CKaJSIPHOE IPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHHUE, YroJl MEKIY
BEKTOpaMM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ
IUIsl peIIeHUsl TEOMETPUYECKHX 3a/]1a4 1 3a]1a4 APYruxX y4yeOHBIX MPEeIMETOB

13 YMeHue BeIOMpATh MOAXOIAMIANA METOT ISl PEIICHUS 3a1aud; TOHUMaHUe
3HAYUMOCTH MAaTEeMaTHKUd B M3YyYCHHHM TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pacro3HaBaTh IMPOSIBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOJUTH MPUMEPHI MAaTEMAaTUYECKUX
OTKPBITUHA POCCUHCKON U MUPOBOM MAaTEMaTUYECKON HAyKH

Tabnuua 4.7
Ilepeuens aneMeHTOB conepkanus, nposBepseMbix Ha EI'D
10 MAaTEMaTUKe
Kon [IpoBepsieMblil 271EMEHT COAEPKAHUS
1 Uucna v BBIYUCIICHUSA
1.1 HarypanbsHble u nensle yncina. [IpusHaky 1eIUMOCTH LIEIBIX YUCEI
1.2 ParmonanbHbie yncina. OOBIKHOBEHHbIE M JIECATUYHbIE APOOH, MPOLEHTH,
OeCKOHEUHbIEe IEPUOINUECKUE IPOOH
1.3 Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIIEHHU. [HencrBus c
apu(pMETHYECKUMH KOPHAMHU HATypaJbHOM CTETIEHU




1.4 Crenenb ¢ uensiM mokazatesnieM. CTeneHb C palMOHAIbHBIM IMOKA3aTEJIEM.
CBoiicTBa cTeneHu

1.5 CuHyC, KOCHMHYC M TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTH4HbIC U HATYpAIbHBIE JOTapU()MBI

1.7 JeiictButenbHple uyuciaa. ApupMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
gucnamMu. [IpuOIMKeHHBIC BBIUUCIICHUS, IPaBWIIA OKPYIVICHUS, MPUKUIKA U
OLICHKA PE3yJIbTaTa BIUUCICHUI

1.8 [IpeobpazoBanue BeIpaKeHUIA

1.9 KommnuekcHeie uncna

2 YpaBHEHHUs 1 HEPABEHCTBA

2.1 Henble 1 1poOGHO-pallMOHAIBHBIE YPaBHEHUS

2.2 HppannonanbHble ypaBHEHUS

23 TpuroHomeTprdeckue ypaBHEHH

24 [Toka3zaTenbHbIC U JOTAPUPMUYECKUE YPABHCHHUS

2.5 Iensie u qpoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [TokazaTenbHbIC U JOTapUPMUUECKUE HEPABECHCTBA

2.8 TpuroHomeTpuyeckre HEpaBeHCTBA

29 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB

2.10 | YpaBHEHMS, HEpABEHCTBA U CUCTEMBI C MTapaMeTpaMu

2.11 Martpuna cuctemsl TMHEHHBIX ypaBHEHUU. OnpeaenuTesib MaTpULbl

3 OyHkunu u rpaduKu

3.1 Oynkuus, cnocoObl 3aganus ¢pyHkuun. I'paduk Gynkiuu. B3aumHo oOpaTHbie
¢byukiun. YetHole u HedeTHbIe GyHKUUU. [lepuoanueckue GhyHKIMH

32 Ob6nacTs ompeneneHuss U MHOKECTBO 3HaueHuWi QyHkuumu. Hymu dyHKIuu.
[IpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. HanGomnbliee M HauMeHbIlee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE

33 CrenenHas GyHKIHS C HaTypalbHBIM M IENBIM MOKa3aTeneM. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0¥ cTENeHN

34 Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U Tpaduku




3.5 [Toxa3zaTtenpHast u norapupmMuueckas GyHKIUHU, UX CBOMCTBA U TpaduKu
3.6 Touku paspeiBa. AcumnToTel rpadukoB Qyakmmid. CBoiicTBa  (QYHKIHIA,
HEIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS ITOCTIEI0BATEIBHOCTEH
3.8 Apudpmerndeckass u TeoMmeTpuueckas mporpeccun. Dopmyna
IIPOLIEHTOB
4 Hauana marematndeckoro anaimsa
4.1 [IpounsBoanas Gpyakmun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKITHIA
4.2 [IpumeHenne NpouU3BOAHON K HCCIENOBaHMIO (PYHKIMNH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanbobIlIero 1 HAMMEHbIIEro 3HaYeHHs] PYHKLIUN Ha
OTpe3Ke
43 [IepBoo6pa3nas. UnTerpan
5 MHOXecTBa U JIOTHKA
5.1 MHO3k€eCTBO, ONepaly HaJl MHOKecTBaMu. Jluarpammel Ditniepa - Benna
52 Jloruka
6 BeposTHoCTh U cTaTucTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KomOunaTopuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTHU BpalllEHUS
7.5 Koopaunatsl 1 BEKTOpPBI

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOLECCAOBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI J1JIs1 YUEHUKA
* « Maremaruka: aireOpa v Hadajga MaTeMaTHUYECKOTO aHamu3a, reoMeTpus Anredpa
M Hauvajla Matematuuyeckoro anammza, 10 xmacce/ Komsrun HO. M., Tkauea M. B. u

npyrue, AkiponepHoe oouiectso «M3narensctBo «IIpocsenienner, 2020

* Maremaruka: anredpa U Hadyajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus Anredpa u
Hauajla MaremaTuuyeckoro ananusa, 11 kmacc/ Komsrma FHO. M., TkaueBa M. B. u

apyrue, AxipmonepHoe oouiectso «M3narensctBo «lIpocsenienner, 2020

METOINYECKHUE MATEPHUAJIBI U151 YYUTEJIA

* e« Maremaruka: anreOpa u Hadajga MaTeMaTHYECKOTO aHaIM3a, TeoMeTpus Anredpa
M Haudajla MatemaTuueckoro ananuza, 10 xmacc/ Komsrun FHO. M., TkaueBa M. B. u



npyrue, AkimonepHoe oomectBo «M3marensctBo «IIpocBenienuey, 2020

* Maremaruka: anreOpa W Hayajga MaTeMaTUYECKOTO aHalIM3a, reoMerpus Anredpa u
Hauajla MatemaTuudeckoro ananusa, 11 kmacc/ Komsrun FHO. M., TkaueBa M. B. u
apyrue, AxumonepHoe obOmectBo «M3natensctBo «lIpocsemenue», 2020Anredpa u
Hayaja MaTeMaTHYecKoro aHaimuza. Meroaudeckue pexkoMenHgauuu. 10-11
knaccsl,PetopoBa H. E, AkmmonepHoe obmiectBo «M3marensctBo «IIpocBemienue,
2023

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
. peuryera.pd -Cucrema quCTaHIMOHHON MOATOTOBKH K EI'D 1o maTemaruke JIMutpust
[N'ymuna «PEITY ETD»
[Toaroroska k EI'D nmo marematuke. Caiit Jlapuna A.A.
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