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MHHOACHUTEJIBHASA 3ATINCKA

VYuebHslil Kype «Anredpa v Hayaja MaTeMaTHYeCKOr0 aHaJIN3ay SBJSIETCS OJTHUM U3 HanboJee
3HaYMMBIX B IIPOTpaMMe CPEIHEro 001ero oopa3oBanus, HOCKOJIBKY, C OJJHON CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y U U3YUEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYroi CTOPOHBI, POPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIIEHHE 00yJaroIuXCsl Ha YpOBHE,
HE0OX0IMMOM JUIsl OCBOEHHSI MHPOPMATHUKH, 00LIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUMIUIMH. B paMkax naHHOTO y4eOHOro Kypca oOydaroiiuecs OBJIaJeBalOT YHUBEPCATIbHBIM
SI3BIKOM COBPEMEHHOM HayKu, KOTopasi POpMyIHUpYyET CBOU JOCTHKEHUS B MaTEMaTHUECKON

dbopwme.

VY4eOHpIl Kypc alireOpbl U HadaJl MATEMaTHYEeCKOTO aHAJIM3a 3aKJIa/IbIBACT OCHOBY JIJIsS
YCHENTHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OMOJIOTUH, TOHUMaHUSI OCHOBHBIX
TEHJICHIIUHA Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOMN KU3HH, MTO3BOJISIET OPUCHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMITHIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO UCIOJIH30BATh UX IS
JabHENIero oopa3oBaHus U B TIOBCEAHEBHOW KU3HU. B TO ke BpeMs oBIajcHNE
a0CTPaKTHBIMH | JIOTHYECKH CTPOTHUMH KOHCTPYKIIHSAMHU alreOpbl 1 MaTeMaTHUeCKOTO aHalin3a
pa3BUBAET YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTD, IOKA3hIBATh
YTBEPKICHHS C TIOMOIIBI0 HHAYKIIUU U PAaCCYXKJIaTh JIEAYKTUBHO, UCTIOJIb30BaTh 0000IIeHNE 1
KOHKPETH3aIlUI0, a0CTparupoBaHre U aHAJIOTHIO, (GOPMUPYET KPEaTUBHOE U KPUTHUYECKOE
MBIIIJICHUE.

B X04€ U3YUCHUA y‘IC6HOFO KypcCa «Anre6pa 1 Ha4dajla MaTCMaTH4YCCKOIro aHaJlu3a»
O6yLIaIOH_II/IeC$I MOJIy4aroT HOBBIH OIIBIT PEIICHUS IPUKIAAHBIX 3ada4, CaMOCTOATCIIBHOI'O
IIOCTPOCHUA MAaTEMATHUYCCKUX MO,I[GJ'ICﬁ PEAIBbHBIX CHTyaHHﬁ, HHTEpHIpETAlH IMOJTYYCHHBIX
pemeHHﬁ, 3HAKOMISITCA C ITpUMEPAMU MaTEMATHYCCKUX 3aKOHOMepHOCTeI>'I B IIpHUpOAC, HAYKE U
HUCKYCCTBE, C BBIJAIOIIUMHUCA MATEMATUICCKUMU OTKPBITUAMHA U UX aBTOpaMHU.

Y4eOHblii Kypc 0051aaeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIUAIOM, KOTOPBIT
peannzyeTcs Kak 4epe3 yueOHbIi MaTepual, CloCcoOCTBYIOMNNA (HOPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS, TaK U Uepe3 CIeuPUKy yueOHOU AesITeNbHOCTH, TpeOyromei
MIPOJIOJKUTENEHOM KOHIIEHTPALMK BHUMAHUS, CAMOCTOSITENILHOCTH, aKKYPATHOCTH U
OTBETCTBEHHOCTH 3 MOJIY4YEHHBII pe3ynbTar.

B ocHoBe MeToIMKH 06y‘IeHI/I}I anre6pe N HadaJlaM MaTCMaTHUYCCKOI0 aHaJIi3a JC)KUT
JIesITeIbHOCTHBIN MMPpUHIHUIT O6y‘leHI/I$I.

B CTPYKTYpPEC yqe6H0r0 Kypca «Aﬂre6pa M HadaJla MaTCMAaTHYCCKOT'O aHaJIn3a» BbIACIICHBI
CJICAYIOIIHUC COACPIKATCIBHO-METOUUCCKUC JINHUU «Yucma u BBIYMCIICHU A, (((DYHKI_II/II/I n
rpa(bmcﬂ», ((YPaBHCHI/IH H HCPABCHCTBA», «Haygana maTreMaTH4ECKOIO aHaji3ay, «MHOXeCTBa U
JIorukay». Bce OCHOBHBIE COACPKATCIIbHO-MCTO ANICCKUC JIMHUHN U3YyUAalOTCA Ha MMPOTAKCHUN
ABYX JICT OGy‘-ICHI/I}I Ha YPOBHC CPCIAHECTO OGIJ.[GFO O6pa3OBaHI/I$I, C€CTCCTBCHHO NOIIOJIHAA APYT
Apyra 1 MOCTCIICHHO HACHIIAACh HOBBIMU TCMAaMH1 U pa3JiCIaMU. I[aHHBIf/'I y‘Ie6HBII>i KypcC



ABJIISICTCSA I/IHTCI‘paTI/IBHBIM, HOCKOJIBKy O6’beI[I/IH$IeT B 0666 conep)KaHHe HCECKOJIBKHUX
MaTEMATHYCCKUX JUCHUIIIINH, TAKUX KaK anre6pa, TpI/IFOHOMeTpI/IH, MaTeMaTI/I‘ICCKI/Iﬁ aHaJInu3,
TEOpHUs MHOXKECTB, MaTeMaTudecKas Jioruka u aqpyrue. [lo Mepe Toro kak oOydaromuecs
OBJIJIEBAIOT BCE O0JIee MUPOKUM MATEMATHYECKUM alapaToM, Y HUX MOCIeA0BaTEIHHO
(dhopMHpYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMATHYECKYIO MOJICIh peaTbHON
CUTYallMH, IPUMEHSAThH 3HAHUS, I0JTy4€HHbIE MIPU U3Y4YEHUH Y4eOHOTO Kypca, /ISl peLIeHHs
CaMOCTOSITEIIEHO CPOPMYITHPOBAHHOM MaTEMAaTHIECKOH 3aa4uH, a 3aTeM HHTEPIPETUPOBATH
CBOM OTBET.

CopneprxaTenpHO-MeToAMYeCKast TMHUS «YUnciaa v BRIYUCICHH» 3aBepIIaeT (OPMHPOBAHUE
HAaBBIKOB MCTIOJIH30BAHUS JICHCTBUTEBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. Ha ypoBHe cpeanero o0riero oopazoBanusi 0c000€ BHUMaHHUE YIS TCS
(hOopMUPOBAHUIO HABBHIKOB PAIMOHAIBHBIX BEIYMCIECHUHN, BKIIFOYAIOIINX B C€0s1 HCTIOIh30BAHNE
Pa3JINIHBIX (1)OpM 3alucu 4Yncijia, yMCHHUEC A€JaTb NPUKUIKY, BBIIIOJIHATH HpI/I6J'II/DKéHHI>Ie
BBIYUCIICHHA, OHCHUBATH YU CJIOBBIC BHIPAKCHUS, pa6OTaTB C MaTECMAaTUYCCKUMU KOHCTAHTAMM.
3HaKoMEbIe O6y‘IaIOHH/IMC${ MHOXXCCTBA HATYpPaJIbHBIX, HCJIbIX, pallMOHAJIBHBIX 1 HeﬁCTBHTeHBHBIX
qUCCJI JOIMOJIHAKTCI MHOXECTBOM KOMIIJICKCHBIX YHCECJI. B Ka>XXI0M U3 3TUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIEC €My CTIeU(UIECKUE 3a/1a49H U OTIEPAIlUU: JISICHUE HaIElo,
OTICPUPOBAHNE OCTATKAMH HA MHOXECTBE IICJIBIX YHCEN, 0COOBIC CBOMCTBA PAIMOHATBHBIX H
UppalMOHAJIbHBIX YKceNl, apupMeTHUIEeCKUEe OTiepaliii, a TAaKKe U3BJICUEHNE KOPHS HAaTypabHOMN
CTETIEH! Ha MHOXXECTBE KOMILICKCHBIX YHCeN. biaromaps mociej0BaTelbHOMY PaciupeHuIo
Kpyra UCIOJIb3yEeMbIX YUCEI M 3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHHS JUTSl PEIICHUS
pa3IMYHBIX 33724 GOPMHUPYETCSI MPEIICTABICHHIE O SAMHCTBE MAaTEMATHKH KaK HayKH U €€ POJIH B
MOCTPOSHHUH MOJIENICH pealbHOTO MUPA, IMUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETH3AIHS.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEalU3yeTCsl Ha MPOTSKEHUH BCET0 00yUeHHUs: Ha YPOBHE
cpenHero o0riero 00pa3oBaHus, MOCKOJIbKY B KaKI0M pazzeine [IporpaMmMel npeaycMoTpeHo
pellIeHre COOTBETCTBYIONINX 3a/1a4. B pe3ynbrare oOyuaroniuecs oBi1aeBaloT pa3InyHbIMU
METO/IaMHU PEIIEHUS pallMOHATILHBIX, UPPAIMOHAIBHBIX, TOKA3aTEIbHbIX, IOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI1, HEPABEHCTB M CUCTEM, a TAKXKe 3aj1ay, COJepKaIINX
napameTpsl. [lomyuyeHHbIe yMEHHSI IIUPOKO UCTOIb3YIOTCS MPU UCCIEA0OBAaHUN (DYHKIIHI C
MTOMOIIBI0 TPOU3BOTHON, IPU PEILICHUH MPUKIIAJHBIX 33/1a4 U 3a/1a4 Ha HAX0XKJICHUE
HauOOJBIINX U HAMMEHBIINX 3HaYeHU QyHKUuuU. JlaHHas comepkarenbHas TUHUS BKIIOYACT B
cebs Takke GOpMUPOBAHUE YMEHUN BBITIOTHATH pacuéThl 1o hopMyaam, mpeodpazoBaHuUs
paloHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUECKUX BBIPAKCHUI, a TAKXKE BHIPAKEHUH,
coJiepKaluX CTeneHu u jJorapudmel. biaronaps usydenuro anrebpandeckoro Marepuana
MIPOUCXOIUT JabHEHIIee pa3BUTHE aITOPUTMUYECKOTO U AOCTPAKTHOTO MBIIILICHUS
oOyuaronuxcs, GOopMHUPYIOTCS HaBBIKH JIETYKTUBHBIX PACCYKIEHUH, pabOThI C CHMBOJILHBIMU
(dbopMamMu, peCTaBICHUs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeqaraeT 3G PeKTUBHBIE UHCTPYMEHTHI JJIs1 PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 33724, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

ConepxaTtenbHo-MeToAuuecKast TUHUSA «DYHKIUU U rpaduKn» TECHO MePerieTaeTcs C JpyruMu
JUHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEI0BATEIbHOCTD
u3yueHust Marepuana. M3ydenne creneHHOH, moka3aTenbHO!, JorapudmMuieckoii u
TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOMCTB U rpauKOB, UCIIOIb30BaHUE (QYHKIUI JUIs
peleHus 3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U peasbHOM KHU3HHU TECHO CBSI3aHO KakK C



MaTeMaTHYEeCKUM aHAJIN30M, TaK U C pElICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu aToM GobIoe
BHHUMaHHUE yJenseTcs ((OPMHUPOBAHUIO YMEHUS BBIPAXATh (POpPMyIIaMu 3aBUCIMOCTH MEXTY
Pa3TUYHBIMU BEIMYMHAMH, UCCIICOBATH MOTYYCHHBIC (DYHKIIMH, CTPOUTH X TpaduKH.
Marepuai 3TOH coepKaTENbHON JIMHUY HALEJICH Ha Pa3BUTUE YMEHUI U HaBBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIYy BETMUYMHAMU B Pa3IudHOU popme:
AHATUTUICCKOM, TpaduIecKoi U cioBecHOU. ETro m3ydeHue crmocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 0000IICHUIO U KOHKPETHU3AIIH,
KCIMOJIb30BAHUIO AaHAJIOTHH.

CopepxarenpHas TuHASA «Hadanma MaTeMaTHIeCKOTO aHAIM3a) TIO3BOJISET CYIIECTBEHHO
PpaCIIpUTh KPYI' KAK MATEMATHYCCKUX, TaK U MIPUKIAAHBIX 3aaa4, JOCTYITHBIX 06yanOHIHMC${,
TaK KaK y HUX MOSBJISIETCS BO3MOYXKHOCTb CTPOUTh IPaQUKU CII0KHBIX (QYHKIUH, ONPeNesTh UX
HanOOJIBIIINE U HAUMEHBIIINE 3HAa4YCHUs, BBIYUCIIATH IIJIOIIaau (1)I/Il"yp 1 00BEMEI TCJI, HAXOUTH
CKOPOCTH M YCKOpPEHUS TpoTieccoB. JlaHHAs coiepikarebHast JIMHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUA MAaTEMATUUICCKHUX MO)IGJ'ICﬁ PCAIBbHBIX CHTyaHHﬁ, IIO3BOJIACT
HAaXOJUTh HAUTYUIICC PCIICHUEC B IIPUKIAAHBIX, B TOM YHCJIC COOMATIbHO-OKOHOMHWYCCKUX,
3amadax. 3HAKOMCTBO C OCHOBAaMH MaTEeMaTHYECKOTO aHAIM3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (POPMATTLHO-JIOTUYECKOTO U KPEATUBHOTO MBIIIIIEHUS, JOPMUPOBAHUIO YMEHUI
pacrno3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. O0yuaromuecs
Y3HAIOT O BBIAAOMIHUXCA PE3YIbTAaTax, MOJTYUYCHHBIX B XOJAC PA3BUTHUA MAaTEMATUKN KaK HAYKU, U
00 UX aBTOpaXx.

ConepxarenbHO-MeToAnYecKas JIMHUS «MHOXECTBA U JIOTHKA» BKIIIOYAET B CEOS 3JIEMEHTHI
TEOPUU MHOXKECTB M MATEMATHYECKOM JIOTUKHU. TEeOpETUKO-MHOKECTBEHHBIE TIPEICTABIICHUS
MMPOHU3BIBAIOT BECh KYPC MIKOJIBLHON MaTeMaTUKH U TIpeIaraloT HanboJyiee YHUBEPCATbHBIN
SI3bIK, 0OBETMHSIONINMA BCE pa3/ieiibl MATEMATUKH U €€ MPUIIOKEHUN, OHM CBSA3BIBAIOT Pa3HbIE
MaTeMaTHYeCKHUE JUCIUIUIMHBI U UX MPUJIOKEHUS B eIMHOE 11eroe. [loaToMy BaxkHO 1aTh
BO3MOJKHOCTh 00Y4YaroIeMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOU
MaTEeMAaTHKH U UCIIOJIB30BaTh €T0 IS BBIPAKEHUS CBOUX MbICEH. J[pyruM BaKHBIM MTPU3HAKOM
MaTEeMaTHKH KaK HAyKH CJIeTyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh 0OOCHOBAHUN U
CJIeIOBaHKE OINPEACIEHHBIM ITpaBUjIaM OCTPOSHUS JOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTaAMH
MaTeMaTH4eCKOMU JIOTHKHU CIIOCOOCTBYET Pa3BUTHUIO JOTUUYECKOTO MBIIIICHHS 00YyJaroluXxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKJCHHS Ha OCHOBE JIOTUYECKHUX MPaBUII, (GOPMUPYET HABBIKH
KPUTHYECKOTO MBIIICHUS.

B yuebHOM Kypce «Anredpa 1 Hadyana MaTeMAaTUYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTU4YeCKOT0 MOJAEIMPOBAHUS, KOTOPbIE PU3BAHbI CLIOCOOCTBOBATH (POPMHUPOBAHUIO
HAaBBIKOB IIOCTPOEHUSI MOJIEIEN pealIbHbIX CUTYallUi, NCCIEA0BAHNS ITUX MOJIEIEH C TOMOLIBIO
anmnapara ajreOpbl 1 MaTeMAaTUYECKOTO aHANIN3a, HHTEPIIPETALUH MTOJTy4EeHHbBIX PE3YJIbTaTOB.
Taxue 3aaHus BIUIETEHBI B KOXIbIH U3 pa3/esIoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IHUPOKO MCIIOIB3YeTCs A pellieHus MpuKiIaHbIX 3a1a4. [lpu pemenun
peanbHBIX MPAKTUYECKUX 3a/1a4 00ydaroIIMecs: pa3BUBAOT HAOMIOAATEIbHOCTh, YMEHHE
HaXO0JIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThcsl, HCIOJIBb30BaTh aHAJIOTHIO, 000011aTh U
KOHKPETU3UPOBATh MpoodiiemMy. JlesTenbHOCT 10 (OPMHUPOBAHUIO HABBIKOB PEIICHHUS
MPUKIIAJIHBIX 33/1a4 OpraHu3yeTcs B Mpoliecce U3yUeHUsl BceX TeM ydeOHOro Kypca «Anredpa u
Hayaja MaTeMaTH4YeCKOTO aHaIU3ay.



Ha uzyuenue yuebHOTO Kypca «Anredpa u Hadalia MaTeMaTHYECKOTO aHAIIN3a» OTBOJAUTCS 269
gaca: B 10 knacce — 149 gacos (4,52 yaca B Henento), B 11 kmacce — 120 gacos (4 4aca B
HEJIEINIO).

[Iporpamma peanusyercs B 2025 - 2027 ronax.

Konnyectso 4yacos

YyebHbin rog,

10 Knacc 11 knacc

2025/2026 149

2026/2027 120

HNudopmanns 0 NpOMEKYTOYHON ATTECTALUM

[TpomexxyTodHast aTTeCcTays OCYIIECTBISICTCS C IEJIbIO TIPOBEPKH CTETICHH U KaUYeCTBA YCBOCHUS
IJIAHUPYEMBIX PE3YJITATOB MO0 UTOTAM M3YYCHHS TEMAaTHYECKUX MOIYJICH U TPOBOIUTCS B opMe
MMUCbMEHHBIX KOHTPOJBHBIX pa0OT M YCTHBIX 3a4YETOB.

Tekymuii KOHTPOJIb OCYIISCTBIISIIOTCS € IEIbI0 IMTPOBEPKHU CTEIICHU M Ka4eCTBa YCBOCHHS
Marepuaiga B XOJ€ €ro M3y4CHHsS B CIEIYIOMIMX (opMax: caMOCTOSTEIbHBIC M IPOBEPOYHBIC
paboTEHI.

Texymmii KOHTPOJb U IPOMEKYTOUHAST aTTECTAIUsI OCYIIECTBIISIOTCS B COOTBETCTBUU C
«IlonoxxeaneM 00 OCYIIECTBICHHHM TEKYIIEr0 KOHTPOJS YCIEBACMOCTH H IIPOMEKYTOUHOU
aTTecTaluu  oOywaromuxcsi, ux (opmMax, TEPUOJAUYHOCTH U TOPSAKE IPOBEIACHUS
MYHHIIUIIAJEHOTO aBTOHOMHOI'O 00IIe00pa30BaTeIbHOrO yupexkacHUs ropoaa HoocuOupcka
«JInneit Ne 22 «Hanexna Cubupmn» (mpoTokost negarorudeckoro cosera Nel ot 29.08.2023).

Hroroas aTTecTaius IpOBOJUTCS B COOTBETCTBUU C 3aKOHOIATEILCTBOM PD.

IIpome:xxyTouHasi arrecTanus mo marematuke B 10 kiacce

Ne Konunuecrso Homep ypoka
. HasBaHue moaynsa dopma MNA
MoAyNbHOMU Yyacos B mopgyne nA
MP Ne 1 PaunoHanbHble ypaBHEeHUA U
KOHTponbHan
HepaBeHcTBa. Cnuctemol 24 24
. . paboTa
JNINHENHbIX YPaBHEHUN.
MP Ne 2 CreneHHas GyHKUmA. 29 c3 KoHTponbHaA
paboTa
MP Ne 3 MoKasaTenbHas GyHKLMA. 1 64 KOHTponbHan
paboTa




MP Ne 4 Norapudmmnueckasn GyHKUMA. 19 83 KoHTponbHas
paboTa
MP Ne 5 TpuroHomeTpuyeckue 25 108 KoHTponbHa“A
BblpaXKeHMA N ypaBHEHUS paboTa
MP Ne 6 HenpepbiBHble GyHKLUMMN. 31 139 KoHTponbHa“A
MpoussoaHas - 31 paboTa
MP Ne 7 MNosTopeHue, 0606LEHME U 10
CUCTEMATM3ALMNA 3HAHWUI
IIpome:kyTouHas arrectauus mo maremaruke B 11 kiacce
Ne Konuuecrso Homep ypoka
" HassaHue mopynsa ®dopma MNA
MOAYNbHOMN yacos B moayne nA
MP Ne 1 UccnepoBaHue GyHKUMM € 20 20 KoHTponbHas
NMOMOLLbIO MPOM3BOLHOM . paboTa
MP Ne 2 MNepBoobpasHan n MHTerpan 12 32 KoHTponbHas
paboTa
MP Ne 3 padnKM TPUTOHOMETPUYECKUX
HKLMIA. KoHTponbHanA
dyHKL 16 48 p
TpuroHomeTpumyeckue paboTa
HepaseHcTBa — 13 yacos.
MP Ne 4 UppaumoHanbHble,
nokasaresibHble " KoHTponbHan
20 68
norapudmmyeckme paboTa
HepaBeHCTBa.
MP Ne 5 Teopwua uncen . KoHTponbHaA
18 86
paboTa
MP Ne 6 Cucrtemsl PaLMOHANbHbIX,
MpPPaLNOHaNbHbIX KoHTponbHan
Ppati 11 97 P
NMoKa3saTesbHbIX n paboTa
NorapnPmMmYecKmx ypaBHEHUN.
MP Ne 7 3agauM ¢ napametTpamu  — KoHTponbHa“A
A pamerp 11 108 P
11yacos. paboTa
MP Ne 8 MoBTopeHue, o0b606LIeHME U 1

cncremaTtmnsauma 3HaHWN.

COJEP)KAHUE OBYYEHUA




10 KJIACC
Yucna ¥ BEIYUCIEHUSA

Panmonaneueie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TPOLIEHTHI, OECKOHECYHBIC
nepuoanueckue apoou. [Ipumenenue npoOeit U MPOLEHTOB ISl pEIICHUs TPUKIAIHBIX 33724 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOW KU3HU.

JlelicTBuTeNnbHBIE Ynciia. PaninoHanbHbIe U UppallMOHAIbHBIC uncia. ApudmeTndeckue
OIlepallly C ICUCTBUTEIbHBIMHU YHCIaMUA. MOyb NEMCTBUTEIBHOIO YUCIIA U €0 CBOMCTBA.
[TpubmmxE€HHBIC BRIYUCIICHUS], IPABHUIIA OKPYIJICHUS, IPUKUIKA U OIIEHKA PE3yJibTaTa
BBEIYHMCIICHUH.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnons3oBanue noaxozsieid GopMbl 3anucu
JNEHUCTBUTEIIBHBIX YMCEN IS PEIICHNS IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA, CTENEHD C JIEUCTBUTEIbHBIM
ITOKa3aTeJeM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHbIC U HATypATbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAaHT€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO apryMEeHTa.

YpaBHEHUS 1 HEPABEHCTBA

ToxnecTBa U TOKIeCTBEHHbIE IpeoOpa3zoBaHusl. Y paBHEHUE, KOPEHb YpaBHEeHU. PaBHOCHIIbHbBIE
ypaBHEHHUS U ypaBHEHUs-CleACTBUS. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEILIEHUS 1EeNbIX U APOOHO-PAlIOHATIBLHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHbl OT 0/IHOM nepeMeHHOM. JleneHrne MHOTO4YIeHa HA MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorowieHs ¢ nensiMu Kodddunuenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAECPIKAIINX CTEIIEHU U KOPHH.

WppaumonaisHblie ypaBHeHUs. OCHOBHbBIE METO/Ibl PEIIEHUS] UPPALMOHAIBHBIX YPaBHEHUI.
IToxa3zaTenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILICHUS T0OKA3aTENIbHBIX YPAaBHECHHM.
IIpeoOpa3oBaHue BeIpaKeHU, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapugpmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeIIEHHs JOrapU(PMHUUECKUX YPABHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue Gpopmyisl. [IpeoObpa3zoBaHne TPUrOHOMETPUUECKUX
BbIpaKEHUH. PellieHne TpuroHoMeTpu4ecKuX ypaBHEHUM.

Pemrenne cucreM IMHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBbI TMHEHHBIX YPAaBHEHU.
Omnpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUI CMBICH U CBOMCTBA, BEIYUCIICHUE
€ro 3Ha4CHMs, IPUMEHEHHUE OIIPEACIIUTENS JJI PELICHUS CUCTEMBI JIMHEUHBIX YPaBHEHUM.



Pemenue npuknaaHpix 3a1a4 ¢ MOMOIIBIO CUCTEMBI JINHENHBIX ypaBHeHUH. ccnenoBanue
IIOCTPOCHHOM MOJIEIIH C ITOMOIIBIO MAaTPHUIL] U OIIPEAEITUTEIICH.

ITocTpoeHne MaTeMaTU4ECKUX MOJENIEH peaIbHOM CUTYallUU C IIOMOIIBIO YPAaBHEHUU U
HepaBeHCTB. [I[pruMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4 U
3aJ1a4 U3 pa3IM4YHbIX 00J1aCTe HayKU U pealbHOM JKU3HMU.

OyHKUMU U TpaduKu

Oynkiys, crocoosl 3amanus Gpyakuun. Bzanmuo oOpatabie pyHKIH. Komnos3umus GyHKImiA.
I'paduk pynkumu. nemeHTapHble mpeodpazoBanus rpadukoB QyHKIUI.

Ob6nacTh onpeaeneHuss U MHOXKecTBO 3HadeHui pyHkuuu. Hynu ¢pyaknuu. pomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE U HeuéTHbIe GyHKIMU. [lepuonnyeckue pynkunu. [Ipomexyrku
MOHOTOHHOCTH (yHKUMU. MakcCuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbonblee 1 HauMeHsblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

Jluneiinas, kBaapaTuyHas U APOOHO-IIMHENWHAsT GYHKITUU. DJIEMEHTApHOE UCCeI0BaHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHas GyHKIMS C HaTypaJIbHBIM U 1IeNbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa
1 rpaduK KOpHS n-0¥ cTeneHu Kak (yHKIMK 0OpaTHOM CTENEeHU C HaTypalbHbIM MOKa3aTEeJIEM.

[TokazarenpHas u norapudmuyeckas QyHKINH, UX CBOWCTBa U rpaduku. Vcmoap3oBanne
rpadukoB PYHKIIUH JIs peIIeHUsT ypaBHCHHM.

TpuronomeTrpuyeckas OKpy>KHOCTb, OIIpeIeJICHHE TPUTOHOMETPUUECKUX (PYHKIUNA YHCIOBOTO
apryMeHra.

OyHKIIMOHATBHBIC 3aBUCHMOCTH B PEAIBHBIX MpoIleccax U ABIeHUAX. [ paduku peaibHbIX
3aBUCUMOCTEM.

Haugama MmaTemarnueckoro aHaimsa

HOCJ’IGHOB&TCJ’IBHOCTI/I, CIT0COOBI 3aJaHus HOCHCHOB&TGHBHOCTCﬁ. MGTOI[ MaTeMaTH4eCKOi
HHIAYKIHUHU. MOHOTOHHBIE U OT'PAaHUYCHHLIC ITOCJICAO0OBATCIIbBHOCTHU. I/ICTOpI/IH BO3HUKHOBCHUA
MaTeMaTHYECKOr0 aHaJIk3a KaK aHajau3a 0ECKOHEYHO MAaJbIX.

Apudmernueckas u reoMeTpuueckas nmporpeccuu. beckoneuno yObIBaromas reoMeTpuueckas
nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETpUYEeCcKoil mporpeccuu. JInHeHbIl u
AKCIIOHEHIMANIbHBIN pocT. Yucno e. @opmyna cloXHbIX TPOLEHTOB. Mcnonb3oBaHue
MIPOTPECCUU AJIsl PELISHUS pealbHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa.

HenpepsiBHble pyHKIMHN U uX cBoiicTBa. Touku pa3peiBa. ACUMITOTH IpaUKOB (PYHKIIMHA.
CBoiicTBa (hyHKIMH HETIPEpBIBHBIX Ha OTpe3Ke. MeTo 1 MHTEPBAJIOB ISl PELIeHHs HEpaBEHCTB.
ITpuMeHeHre CBOWCTB HETIPEPBIBHBIX (DYHKIUH JUTsl pelIeH s 3a/1ay.

IlepBas u BTOpas nmpousBoaHble GyHKIUHU. ONpeaeneHne, TeOMeTpHUecKuil U pru3nuecKuii
CMBICJI TPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QyHKIHH.



[TpousBoaHbIe reMeHTapHBIX (yHKIUH. [Ipon3BoaHAsS CYMMBI, TIPOU3BEICHHS, YACTHOTO U
KOMIIO3UIIUHU (PYHKITHA.

MHoecTBa 1 JJoruKa

MHo0xecTBO, ornepaiuu HajJ MHOKECTBaMU M X cBoMcTBa. [lnarpammel Ditnepa—BenHa.
[IpumeHeHne TEOpETUKO-MHOXKECTBEHHOIO anmapara sl OMCaHUs peAIbHBIX MPOLIECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUSOHBIX TPEIMETOB.

OmnpeneseHue, TeopemMa, CBOMCTBO MaTEMaTHIECKOTO 00bEKTa, CIACICTBHE, J0KA3aTEIbCTRO,
paBHOCI/IJ'H)HI)Ie ypaBHCHI/IFI.

11 KJIACC
Yucna ¥ BEIYUCIIEHUS

HaTypaJ'[BHBIe " [OCJIbIC YHUCiia. HpI/IMeHeHI/Ie MIPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII, HanOOIbIINIT
obmuii nenmurensd (nanee — HOJl) n Hanmensinee oomee kpataoe (naee — HOK), octaTkoB mo
MOIYJIO, aJITOpUTMa EBKJ’II/II[a AJId pCUICHHUA 3aaa4 B LCJIbIX YK CIaXx.

KommnekcHeie uncna. Anredpanueckas 1 TpPUrOHOMETpUYecKas: GOpMbI 3alICH KOMITJIEKCHOTO
yrcna. ApudMerndeckue ornepamnuy ¢ KOMIUIEKCHBIMU unciaamu. M300pakeHne KOMIIEKCHBIX
4yyuCceN Ha KoopAuHATHOU mmockocti. @opmyna Myaspa. KopHu n-o#t cTeneHu U3 KOMIIJIEKCHOTO
yucia. [IpuMeHeHne KOMIIEKCHBIX YKcen Ul pelieHus (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHEHUS 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

O160p KOpHEI TPUTOHOMETPUUECKHUX YPAaBHEHHI C TOMOIILI0 TPUTOHOMETPUUYECKOM
OKpYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIC MCTOABI PEIICHUS ITOKAa3aTCIbHbBIX U J'IOl"apI/I(bMI/I‘{eCKI/IX HCPaBCHCTB.
OCHOBHBIC MCTOJbI PCHICHUA HPPAHOHAJIbHBIX HCPABCHCTB.

OcCHOBHBIC MCTOJbI PCHICHHA CUCTEM U COBOKYHHOCTCﬁ paiuOHAJIbHbIX, UPPAINOHAJIbHBIX,
IIOKa3aTCJIbHBIX U J'IOFapI/I(i)MI/I‘leCKI/IX ypaBHeHHfI.

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMEI C ITIapaMCTpaMU.

HpI/IMeHCHI/Ie ypaBHeHI/II\/’I, CHUCTEM U HCPABCHCTB K PCIICHUIO MATEMATUYCCKUX 3a/1a4 U 3a1a4 U3
Pa3JIMIHBIX oOnacreit HAayYKU U peaﬂBHOﬁ JKU3HHU, UHTCPIPETAIUA MMOJTYYCHHBIX PE3YJIIbTATOB.

OyHKIMH U TpaduKH

I'padux xomnozumyu ¢pyHkuuit. ['eomerpudecknue o0pasbl ypaBHEHHI U HEpAaBEHCTB Ha
KOOPJIMHATHOMN TUIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.



I'paduueckre MeTOIbI pelIeHUs ypaBHEHUH 1 HepaBEeHCTB. | paduueckue MeTOIbI peLICHU ST
3aJ1a4 ¢ mapaMeTpamu.

Wcnonb3oBanue rpadukoB GyHKIUI 1715 MCCIIEAOBAHUS POLIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3HHKAIOT TPU PEIICHUH 33/1a4 U3 JPYTHX YUCOHBIX MPEAMETOB U peaTbHOU KU3HU.

Hauana matemaTnuyeckoro aHaiusa

[TpumMeHeHmne MPOU3BOIHON K UCCIEIOBAHNUIO (DYHKIIMK Ha MOHOTOHHOCTD M 9KCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbILIEr0 3HaYeHUH HEeNpephIBHON (DYHKIIMM Ha OTpPE3KeE.

[IpuMeHeHne mpON3BOIHOM /IJIsl HAXOXKIECHUSI HAWTYUIIIETO PEIICHUs B IPUKJIAHBIX 3aa9aXx,
JUI OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUS IIpolecca, 3aJaHHOTo (popMyIioi uiu rpagukom.

[TepBooOpa3Has, 0CHOBHOE CBOMCTBO TIepBOOOpa3HbIX. [IepBooOpa3zHbIe AIeMEHTapPHBIX
¢byukuuil. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

Nuterpain. ' eomeTpuyecknii CMbIC UHTETpaia. Berauciaenue onpeaenéHHoro MHTerpaia 1no
dhopmyne Hetotona-JleniGuuna.

[Ipumenenue naTErpana JUisi HAXOXKIACHUS MIIOMAAEH IOCKUX PUTyp U 00BEMOB
F€OMETPUYECKUX TEJ.

[Ipumepsr permenuit quddepeHImanbHbIX ypaBHEHH. MaTeMaTHYeCKoe MO JISTUPOBAHHE
peaIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00yJaroIIerocs Kak akTUBHOT'O M OTBETCTBEHHOTO
YJileHa POCCUICKOI0 00IecTBa, IPEICTABIEHHE O MATEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SBJICHUH, IPOLEAYP TPAKIAHCKOTO 00IIeCTBa
(BBIOODBI, OIIPOCHI U APYrO€), yMEHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH € UX (PYHKLHUSAMU U Ha3HAUECHUEM;

2) IATPHOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'pakJaHCKON UIEHTUYHOCTH, YBAXEHUS K MTPOILIIOMY U
HACTOSIILIEMY POCCUICKON MaTEMAaTUKH, IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSAM POCCUMCKUX
MaTEMaTHUKOB U POCCUHCKON MaTEMAaTUYECKOM LIKOJIbI, UCIIOJIB30BAHUE ITUX JOCTH)KEHUI B
JPYrux HayKax, TEXHOJIOTHUSX, Chepax IKOHOMUKH;



3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA

0CO3HAHME AYXOBHBIX EHHOCTEH POCCHIICKOTO HAapOa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOIO [TOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUI
HAyKH U JIESTEIIbHOCTIO0 YUEHOT0, OCO3HAHKE JTMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUNBOTO

Oymymero;
4) ICTETUYECCKOIO BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsI ICTETUKY MAaTEMATHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKJIEHUN, BOCTIPUUMYNBOCTh K MATEMAaTUYECKUM acTlieKTam
pa3IMYHBIX BUAOB UCKYCCTBA;

5) pu3uuecKoro BOCIIMTAHUS:

C(bOpMI/IpOBaHHOCTI) YMCHHA IMIPUMEHATHE MaTEMAaTUUCCKUEC 3HAHNA B MHTEPECAaX 30POBOI0 U
6e30macHOro 00pasa JKU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO (310pOBOE
NUTaHUe, cOalaHCUPOBAHHBIN PEXXUM 3aHITUH U OTJbIXA, perynspHas (u3nyeckas akTUBHOCTB),
CbI/ISI/I'—IGCKO@ COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-OSJIOpOBHTeHBHOﬁ ACATCIBHOCTBIO,

6) TpPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH TPYI0JIFOOHSI, HHTEPEC K pa3IuIHbIM chepam
po(hecCHOHATFHON ICATEIIEHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ IPUIIOKCHUSIMH, YMEHHE
COBEPIIIATh OCO3HAHHBIN BBIOOP Oymymiei mpodeccru U peaanu30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TUIaHBIL, TOTOBHOCTH M CIOCOOHOCTh K MAaTEMaTHYECKOMY 00pa30BaHUIO U
camMo00pa30BaHUIO HA TPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUT
MPAaKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUS:

C(bOpMHpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYpPbI, IOHUMAaHUC BIIMAHUA COONAJIbHO -
OSKOHOMHYCCKUX ITPOLECCOB HA COCTOSIHUE HpHpOI[HOﬁ H COIMaJIbHOM Cp€abl, OCO3HAHUEC
rJ100aILHOTO XapaKTepa 5KOJOIrH4€CKuxX HpO6J’ICM, OpUCHTalUA Ha IPUMCHCHHUE
MaTeMaTUUEeCKUX 3HAHUM U1 pCIICHUA 3a/1a4 B obnactu Opr)KaIOH_ICﬁ Cpclbl, INIAHUPOBAHUC
IOCTYIIKOB U OLCHKHU UX BO3MOKHBIX MOCIIEACTBUM I Oprmammeﬁ CpCIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C(bOpMI/IpOBaHHOCTL MHUPOBO33pCHUA, COOTBCTCTBYIOICTO COBPEMECHHOMY YPOBHIO Pa3BUTHUA
HAaYKU U 06HleCTBeHHOﬁ IMMPAKTHUKHU, IOHUMAHUC MaTeMaTH4YeCKOMH HAYKH KaK C(i)epbl
YeJI0OBEYECKOM ACATCIIBHOCTH, OTAaIllOB eé pPa3BUTHA U 3BHAYUMOCTH JJI pa3BUTHUS HUBUIIN3ANH,
OBJIAJICHUE S3BIKOM MaTe€MaTUKH U MaTeMaTUYECKOM Ky.]'[LTypOfI KakK CpCACTBOM IMO3HAHHA MUPaA,
TOTOBHOCTL OCYHICCTBIIATH ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBbHOCTD HHAUBUAYAJIbBHO U

B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
Ba3oBble jJornuyeckue aeiicTBUA:

BBISBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN MAaTEMaTHUYECKUX O0OBEKTOB, MOHITHH,
OTHOIIEHUH MEX/Y TOHATHIMH, (OPMYINPOBATEH ONPENCIICHHS TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000IICHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a,;

BOCIIPUHUMATh, POPMYIMPOBATH U MPe0oOpPa30BbIBATH CYKIECHUS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHU B (paKkTax, TaHHBIX,
HaOJIIOJICHUSX U YTBEPKACHUAX, PEAIaraTb KpUTEPUH JUTsl BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOATEIBHO JO0KA3aTeNbCTBA MATEMATUUECKUX YTBEPKIACHUN (ITpsIMbIE U OT
MIPOTUBHOTO), BEICTPANBATh apT'yMEHTAIMIO, TPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpPATh CIIOCO0 pelieHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMPATh HAHOOJIEE TIOIXOISAIINIA ¢ YIETOM CaMOCTOSITEIHHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBnle ncciaenoBarehLCcKHe NeliCTBHA:

MCIO0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII HHCTPYMEHT MO3HaHUsL, (POpMyIHpOoBaTh
BOIPOCHI, (PUKCUPYIOLIHE IPOTUBOpEUHE, TPOOIIeMy, YCTaHABIUBATh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO IMO3UIINIO, MHEHHUE;

IIPOBOANUTE CAMOCTOATCIIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAHUEC 110 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO 06’beKTa, SABJICHUS, ITPOLIECCA, BBIABICHUIO 3aBHCHUMOCTECH
MCKIAY O6’bCKTaMI/I, SIBJICHUAMU, ITPOLECCCAMM

CaMOCTOSTENIBHO (hOpMYITHPOBaTh 000OIIEHHUS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTFO/ICHUS, HCCIICJIOBAHUS, OIICHUBATH JIOCTOBEPHOCTH IMOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000I11eHMI;

IMPOTHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, 4 TAKIKC BbIIBUTATH IIPECATIOJIOKCHUSA O €O
Pa3BUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ unpopmanuei:

BBIABJIATH He(bHHHTBI I/IHq)OpMaI_II/II/I, JaHHBbIX, HCO6XO,[[I/IMBIX AJIs1 OTBETA HA BOIIPOC U JJIA
PCHICHUA 3ada1Hu;

BbIOMPATh MHPOPMAIIUIO U3 HCTOUHUKOB Pa3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (popMm
IIPE/ICTaBIICHMS;



CTPYKTYpUPOBATh MH(POPMAIHNIO, IPEJCTABIATE €€ B PA3IHMUHBIX (PopMax, WILTIOCTPUPOBATH
rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS
Oo0menue:

BOCIIPUHUMATh U GOPMYIUPOBATH CYKIEHHSI B COOTBETCTBHH C YCIOBHUSIMH U LIETSIMU OOILIEHNS,
SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHsI B YCTHBIX U ITHCbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHMSI 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyYEHHBIN PE3YJIbTaT;

B X0/JIe 00CYX/IEeHHU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXAaeMON TEMbI, TPOOIEMBI,
pelaeMoit 3a7jauu, BICKa3bIBaTh UJIEH, HAllEJIEHHbIE HAa TOMCK PELICHUs, COTIOCTaBISATh CBOU
CYXJCHHUS C CY)KICHUSIMH IPYrUX YYaCTHUKOB AMAJora, OOHApy>KHUBATh pa3inyure U CXOJICTBO
MO3ULMH, B KOPPEKTHON opMe HOpMyIUpOBATh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEACTABJIATE PE3YJIbTAThI PCUHICHUA 3aJa4, SOKCIICPUMEHTA, UCCIICAOBAHUS, ITPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTL q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Npe3CcHTalluu U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE elCTBHS
Camoopranuszanmsi:

COCTaBIISATH IUIAH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh cr1oco0 pemeHus ¢ yuéTom
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMALIHHL.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

BJIaACTh HaBbIKaMHU MMO3HaBaTEJILHOM pC(I)HeKCI/II/I KaK OCO3HaHUs COBEPIIACMBIX ﬂeﬁCTBHﬁ n
MBICJIIMTCIIBHBIX MTPOLECCOB, UX PE3YJIbTATOB, BJIACTh crocobamu CaMOIIPpOBEPKHU,
CaMOKOHTPOJIS TponecCa U pe3yJibTaTa pCIICHUSA MaTeMaTHYECKOM 3aJa4u,

npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPU PCIICHUU 3ada4U, BHOCUTDH
KOPPEKTHUBBLI B ACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$ITCJ'H:>CTB, JaHHBbIX, HalJI€HHBIX OH_II/I6OK,
BBIABJIICHHBIX pr,HHOCTeI\/’I;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa IIEJU U YCIOBUAM, OOBSICHATH IPUUMHBI JOCTHXKEHUS WIN
HEIOCTHXKEHHS PE3YNIbTAaTOB JICATEIbHOCTH, HAXOUTh OINOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI ACATECJIbHOCTD:



MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHUBHUIYaIbHON pabOTHI IPU
peIICHNN y‘IC6HBIX 3aaa4, IpUHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3aINI0 COBMECTHOM pabOThI, paclpeiesaTh BUILI PaOOT, JOTOBAPUBATHCS, OOCYXKAATh
MpoI1iecc U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIbKUX JIFOCH;

Y4acTBOBATh B TPYNIOBBIX (popMax padboTsl (00CYKIeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
LITYPMbI» U UHBIE), BBITIOJIHSITH CBOIO YacThb pabOThl U KOOPAUHUPOBATH CBOU JICHCTBUS C
JPYTMMHU YI€HaMU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOErO BKJIaJa B OOIIMK IPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATbBI

K xonny o6ydyenust B 10 kiacce o0ydaromuiicss MoJyquT ClEAYONME IPEIMETHbIE PE3YIbTAThI
0 OTJIETILHBIM TeMaM paboueit mporpaMMbl yueOHOTO Kypca «Anredpa U Havasia
MaTeMaTHYECKOTO aHAIHU3a»:

YucJia v BBIYUCJICHUA:

CBOOOJHO OTEpUPOBATH MOHATHUAMU: PALIMOHAIBHOE YKCII0, OECKOHEYHAs epuoIndeckast 1poob,
MPOLIEHTHI, HPPALMOHATIFHOE YHCIIO0, MHOYKECTBA PALIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEN,
MOJYJIb JE€HCTBUTEIHLHOTO YNCIIA,

MPUMEHSTH IPOOH U MPOLIEHTHI JUI PEIIeHUs MPUKIIAJIHBIX 3a/1a4 U3 pPa3InYHbIX OTpaciei
3HAHUU U peaIbHOM KU3HU;

MPUMEHSTH NPUOIMKEHHBIE BBIYMCIICHUS, TIPABUIIA OKPYIJICHUS, IPUKUIKY U OLICHKY
pe3ynbTaTa BRIYUCICHUN;

CBO6OI[HO ONCpHUPOBATH IIOHATHEM: CTCIICHD C LICJIBIM IMOKA3aTCJIEM, UCII0JIb30BaTh IMMOAXOAAIIYIO
(bOpMy 3aI1nucu ,HCfICTBHTCJ'IBHBIX YUCCIT IJIs1 pCHICHUA MMPAaKTUYCCKUX 3a1a4 U IPEACTABIICHUA
JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;
CBOOOJHO OMEPUPOBATH MOHATHEM: CTEIIEHb C PAIllMOHAIbHBIM MIOKa3aTelIeM;

cBOOO/THO ONEPUPOBATH MOHATHAMMU: JIOTApU(PM YHCIa, AECATUUHBIE U HATYypaJIbHbIE
JorapuMmsl;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHUCIOBOTO
apryMeHTa;

ONICpUPOBATh NOHATUAMUA: APKCUHYC, APKKOCUHYC U APKTAHTCHC YHUCJIOBOTO apTryMCHTA.

YpaBHeHUS H HEPABEHCTBA:



CBO6OZ[HO ONCpHUpOBaATh HOHATUAMMU: TOXKACCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCUJIBHBIC
YpPaBHCHHA U YPABHCHUA-CIICACTBUA, pABHOCUJIBHBIC HCPABCHCTBA,

MPUMEHSATH Pa3IMYHBIE METO/IbI PELICHHUS PALIMOHAIBHBIX U IPOOHO-PAITMOHAIBHBIX YPAaBHEHHH,
IIPUMEHATh METOJI UHTEPBAJIOB JUIs PELICHUs HEPABEHCTB;

CBO6OIIHO ONCpHUpOBaATh NOHATUAMMK: MHOT'OYJICH OT OI[HOI\/JI HepeMeHHOﬁ, MHOT'OYJICH C LICJIBIMU
Kod(ureHTaMu, KOpHH MHOTOYJICHA, IPUMEHSTH JIeJICHIEe MHOTOWIEHA Ha MHOTOWICH C
ocTaTkoMm, Teopemy besy u reopemy Buera juis pemenus 3aay;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: CUCTEMA JIMHEWHBIX YPaBHEHUM, MaTpULIa, ONIPEIEIUTETh
MaTpHllbl 2 X 2 ¥ €ro FeOMETPUYECKUIN CMBICT, UCII0JIb30BATh CBOMCTBA ONpeenuTens 2 X 2 ais
BBIYMCIIEHUS €70 3HAYEHUS, IPUMEHATH ONIPENCIUTENN I PEUICHUSI CUCTEMBI JINHEWHBIX
YPaBHEHUH, MOJEIIUPOBATh PEAIBHBIE CUTYALlHH C IIOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN,
HCCIEA0BAaTh IOCTPOEHHBIE MOJIENH C IIOMOIIBIO MAaTPUL] ¥ ONIPEACIIUTENIECH, HHTEPIIPETUPOBATh
MTOJTY4EHHBIN pe3ysbTar;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUMN C KOPHSAMHU JJIsl TPE0Opa30BaHuUs BbIPAKECHHUIA;

BBIIIOJIHATH HpeO6p330BaHI/I$I YHUCJIOBBIX BBIpEl)KGHPIﬁ, COoACPKAINUX CTCIICHU C pallHOHAJIBHBIM
IIOKa3aTCJIEM,

HCIO0JIb30BATh CBOMCTBA JIorapu(mMoB Jyist MpeoOpa3oBaHUs JOrapu(PpMHUUECKUX BhIPAKECHUN;

CBOOOJHO OTEpUPOBATH MOHATUAMU: UPPALIMOHANIbHBIE, IOKA3aTeJIbHbIE U JIOTapu(pMUUECKIe
YpaBHEHHUS, HAXOJUTh UX PELICHHSI C TOMOIIBIO PABHOCHIIBHBIX EPEX0JI0B WIINA OCYILIECTBISSA
MPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHe POPMYIIbI Ui TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

CBOOOHO ONEpPUPOBAThH MOHATHEM: TPUTOHOMETPUUECKOE YPaBHEHUE, TPUMEHATh HE0OX0JMMbIe
(hopMyIIbI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX YpaBHEHUIA;

MOJENUPOBAThH PeabHbIe CUTYAIH Ha S3BIKE alreOpbl, COCTABIATH BEIPAYKEHUS, YPABHEHUS,
HEPaBEHCTBA M0 YCIOBUIO 33/1a4H, HCCIEA0BATh IOCTPOECHHBIE MOJIETH C UCIIOJIb30 BAHUEM
amnmnapara ajireopsl.

DOYyHKUUH U TPaPUKU:

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: (QYHKIHUS, CIIOCOOBI 3a1aHUs (PYHKIMH, B3aUMHO OOpaTHbIE
GbyHKIMU, KOMIO3UIMA GYyHKUUH, rpaduk QyHKINU, BBITOJHATH 3J1€MEHTapHbIE
npeobpa3oBaHus TpagUKoOB QyHKLUH;

cBOOOJTHO ONEPHPOBATH MOHATHAMM: 001aCTh ONPEEICHUS U MHOKECTBO 3HAUCHUH (DYHKIIUH,
HYJIH (PYHKIMH, TPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: YETHBIE U HEUETHBIE (PYHKIIUH, TEpHOANYECKUE (DYHKIIUH,
MIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMBbl 1 MUHUMYMBI (DYHKIIMH, HAanOOJIbILIEE U
HauMeHblIlee 3HaYeHrne (QYHKIMH Ha IPOMEXYTKE;



cBOOOJTHO OTIEPHPOBATH MOHATHAMMU: CTETIEHHAs! (PYHKIMA C HATYPAIBHBIM U IEJTBIM
noxaszaTesnieM, TpauK CTeNICHHON (QYHKIIMH C HATYpAIbHBIM U IIEJBIM NIOKa3aTeneM, Tpauk
KOPHS N-0 CTeTeHN KakK (GYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTelIeM;

OTIEPHPOBATH MOHATHAMH: JIMHEHHAs, KBaJpaTHIHAas U JpOOHO-TMHEWHAs (YHKIIHH, BBITIOIHATh
3NIEMEHTApHOE UCCIICIOBAHUE U IOCTPOCHUE UX I'PauKOB;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIOKa3aTeNbHAs U JIorapupMuIecKas GyHKIUH, UX
CBO#CTBA ¥ IpaMKH, UCIIOIB30BATH UX T'PadUKH IS PEIICHHs ypPaBHEHUH;

CBOOOJHO ONEpUPOBATH MOHATHUAMU: TPUTOHOMETPUYECKAs! OKPYKHOCTb, OIIpEJIeIeHHE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa;

MCI0JIb30BaTh Ipaduku PyHKIUHI AJI UCCIIEJOBAHUS IPOLIECCOB M 3aBUCUMOCTEN IIPU PELLICHUN
3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB U peaabHON KU3HU, BbIpakaTh (opMyaaMHu 3aBUCHUMOCTH
MEXK/ly BEJINYNHAMUY;

Hauana MmaTeMaTHUYeCKOI0 aHAJIN3a:

CBOOOJHO ONEpUPOBATH MOHATUAMU: apuPMeTHUecKasi 1 TeoMeTpuyecKasi Iporpeccus,
0ecKOHEeYHO yObIBaroIIasi reoMeTpudeckasi IpoTrpeccus, TMHEHHbBIN 1 SKCIIOHEHIIMAIbHBIN POCT,
(dbopmMyIa CI0XKHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIO0JIb30BaTh MIPOIPECCUU TSl PELISHMs] peabHbIX 3a]au MPUKIAIHOTO XapaKTepa;

CBO6OI[HO ONEpHUPOBATH NIOHATUAMMU: IOCICAO0OBATCIILHOCTD, CITOCOOBI 3aJaHuA
HOCHGHOB&TCHBHOCTCﬁ, MOHOTOHHBIC XU OI'PaHUYCHHBIC IMMOCIICAOBATCIbHOCTH, IOHUMATh OCHOBEI
3apOXKIACHUA MAaTCMATHYCCKOT'O aHaJIM3a KaK aHaJln3a OCCKOHEYHO MaJIbIX;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: HETPEPhIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJHO OTEpUPOBAThH MOHATHEM: (DYHKIIHS, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSATh CBOWCTBA
HEeNpephIBHBIX PYHKUUN I pellIeHus 3a/1a4;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TIEpBasi K BTopasi MPOU3BOIHbIC (PYHKIIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIYUCIIATH ITPOU3BOAHBIC CYMMBI, IPOU3BEACHHU A, HACTHOTO U KOMIIO3UIIUU JIBYX q)YHKHI/Iﬁ,
3HATb IIPOU3BOJHBIC JICMCHTAPHBIX (I)YHKHHIZ;

MCII0JIb30BATh T€OMETPUUYECKUN U (PU3NUYECKHI CMBICI MTPOU3BOTHOM ISl pEIIeHUs 3a/au.
MHo:xecTBA M JIOTHKA:
CBOOOJHO OTIEPUPOBATH MOHATHUAMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOXKECTBAMU;

HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar JUisi ONUCaHUs peaJIbHbIX IIPOLIECCOB U
SIBJIEHUH, TPU PELICHUH 3aJa4 U3 APYIUX y4eOHBIX IIPEIMETOB;

CBO60,[[HO ONCpUPOBATh NOHATUAMU: OTIPCACIICHUC, TCOPEMA, YPABHCHUC-CIICICTBUC, CBOMCTBO
MaTeMaTu4cCKOro OG’LCKTa, JA0Ka3aTeJIbCTBO, PABHOCHUJIBHBIC YPABHCHHUA U HEPABCHCTBA.



K kon1y o0ydenus B 11 kiaacce 00yJaroniuiics MoIyquT CIEAYIONINE TPEIMETHBIC PE3YyIbTaThl
0 OTJICJIBHBIM TEMaM paboue mporpaMMbl yueOHOTO Kypca «Anredpa u Havyasia
MaTeMaTHYECKOIO aHAIU3a»:

Yucaa u BbIYUCIEHUS:

CBOOOHO OTIEPUPOBATH OHATHUSAMU: HATYPATHHOE H [IEJI0€ YUCIIO, MHOKECTBA HATypPAIbHBIX U
LIETTBIX YHCEJI, UCTIOIB30BaTh MpU3Haku AenuMocty 1ensix uncen, HOJ u HOK natypanbabix
yucen JUIs pelieHud 3a7a4, IPUMEHATh AITOpUTM EBKIna;

CBO6OI[HO ONICpHUPOBATH NOHATUEM OCTATKaA 110 MOAYJIIO, 3aIIMCBIBATL HATYPAJIbHBIC YHUCJIa B
PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CHUCIICHUA

CBOOOJHO OTEpUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILJIEKCHBIX YHCET,
MIPE/ICTaBIATh KOMIUIEKCHBIE YHCia B alredpandeckoil U TpUroHoMeTpuyeckoit popme,
BBITIOJIHATH apu(PMeTHUYECKue onepanuy ¢ HUIMH 1 U300pakaTb Ha KOOPIAUHATHON MJIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBO60)IHO ONEpHUPOBATH NOHATUAMMA: UPPATUOHAJIBHBIC, ITOKA3aTCIIBHEIC U JIOFapI/I(i)MI/ILIeCKI/Ie
HCPaBCHCTBA, HAXOJUTh UX PCHICHUA C IIOMOIIBIO PABHOCHUJIBHBIX IIEPEXOA0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OTEpUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATH
HeoOxotuMble (GOPMYITBI 171s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBO6OI[HO ONCpHUPOBATh NOHATUAMHA: CUCTEMA U COBOKYITHOCTDH ypaBHCHI/Iﬁ N HECPABCHCTB,
PAaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUA, HAXOAUTh PCHICHUSA CUCTEMBI U COBOKyHHOCTeﬁ
PpaluOHAJIbHBIX, UPPALIUOHAJIBHBIX, IIOKA3aTCJIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ nu
HCPaBCHCTB,

peuiaTh pallMOHAIBHBIC, UPPAINOHAJIbHBLIC, ITIOKA3aTCIIbHLBIC, J'IOFapI/I(l)MI/I‘ICCKI/IC u
TPUTOHOMCETPHUYCCKUEC YPABHCHUS U HCPABCHCTBA, COACPKAIUC MOAYJIIN U TTapaMETPhI;

MIPUMEHSTH rpa@uuecKre METO Ikl VI PEIICHNUs ypaBHEHU 1 HEPaBEHCTB, a TaK)Ke 3ajau ¢
rapaMmeTpamu;

MOJCIUPOBATH PCAJIBHBIC CUTYAIlHU HaA A3bIKC aﬂre6pLI, COCTAaBJIAITH BBIPAXKCHUA, YPABHCHUA,
HEPAaBCHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aa4U, UCCIICAOBATH INOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHHUEM aIlliapara anre6pbl, HHTCPIIPETUPOBATD HOJ'IyLICHHBII\/'I pe3yJIbTarT.

DOyHKUUH U TPauKU:

CTPOMTH TpapUKH KOMIO3UIUU PYHKIUI ¢ TOMOIIBIO YJIEMEHTAPHOTO UCCIIEIOBAHNUS U CBOMCTB
KOMIIO3MIINH JIBYX (PYHKLUH;

CTPOUTHL T'COMCTPHUYCCKUC 06pa351 ypaBHeHI/Iﬁ 1 HCPABCHCTB Ha KOOleI/IHaTHOP'I IIIIOCKOCTH,



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUECKUX (PYHKITH;

NPUMEHATH (PYHKIMH JJI1 MOJCITUPOBAHUS U UCCIEOBAHUS PEATbHBIX IPOLIECCOB.

Hayana maTteMaTH4ecKoro aHajmsa:

MCIOJIH30BATh MPOU3BOHYIO ISl HCCIIeOBaHHUS (DYHKIIMM HA MOHOTOHHOCTB M SKCTPEMYMBI;
HAXOJUTh HanOOJIbIIee U HANMEHBIIIee 3HAUeHUS (DYHKIIMU HETPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOIHYIO TSI HAXO0KICHUS] HAMJTYUYIIIETO PEIICHUS B IPUKIIAIHBIX, B TOM
YHClie COLMAIbHO-3KOHOMMUECKUX, 3a/1a4ax, /ISl ONPEIEICHHUS] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOpMYIIOi WU rpapuKoM;

CBOOOHO OTIEpUPOBATH TOHATHUSMU: TIEPBOOOpaA3HAasi, ONPeACTEHHBIA HHTETPaJl, HAXOUTh
MepBOOOPA3HBIE JIEMEHTAPHBIX PYHKIIMHA W BEIYHCIIATH HHTErpal 1o ¢popmyine HeroToHa-
JleiiOnuma;

HaxXoauTh IIOMIaau ITJIOCKUX (1)I/Il"yp 1 00BEMEI TETI C IMOMOIIBIO MHTETPAJIA,

HMMETh MPEJCTaBICHUE O MATEMAaTHIECKOM MOJICTTUPOBAHUH HA MPUMEPE COCTABICHUS
muddepeHInanbHbIX YpaBHEHUM,

peliaTh MPUKIAIHBIC 3a4a4K, B TOM YHCJIC CONHAIbHO-3KOHOMUYCCKOI0 U (i)I/ISI/ILIeCKOFO
XapakTepa, CpE€aACTBaAaMU MaTEMAaTUYCCKOT'O aHaIn3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumeHoBaHWe pa3nenos n Tem Konuyectso vacos DNIeKTPOHHbIe
n/n nporpammbi (undpossbie)
Bcero | KoHTponbHbie | lpaktuyeckne | ogpazosatesibHble
paboTbl paboTbl pecypcei
Mogaynb Nel. PaunoHanbHble ypaBHEHUA U HepaBeHCTBA. CUCTEMbI IMHEMHbIX ypaBHeHMI-24 vaca.
1.1 |MHOKecTBO AeNCTBUTENbHbIX 5
yucen.
1.2 |MHorouneHsi. 6
1.3 |PaymoHanbHble ypaBHEHUA U 6
HepaBeHCTBa.
1.4 |CucTembl ANHEMHbIX YPaBHEHUI 6
1.5 |MoaynbHas pabota Nol. 1 1
PaunoHanbHble ypaBHEHUA U




Ne | HammeHoBaHMe pa3genos n tem Konunyectso yacos DNEeKTPOHHbIe
n/n nporpammbil (undposbie)
Bcero | KoHTposibHble | lpaktuyeckue o6pasoBaTenbHble
paboTbl paboTbl pecypcbl
HepaseHcTBa. Cnucremol
NIMHEWHbIX YPaBHEH WA,
Mogaynb Ne2. CteneHHan ¢yHKuma — 29 yacos.
2.1 |DPyHKUUKU ¥ rpadmKm. 7
2.2 |CteneHHasa GyHKUMA C Lenbim 7
nokasaresnem
2.3 |ApudmeTnyecknin KopeHb n-oi 7
cTeneHu.
2.4 (MppaunoHanbHble ypaBHEHMUA 7
2.5 [MopgynbHan pabota Ne2. 1 1
CteneHHas GyHKLMA
Mogaynb Ne3. NoKasaTenbHan PpyHKUMA. — 11 yacos.
3.1 |MokasaTenbHas pyHKUMA. 4
3.2 |[MoKasaTesbHble ypaBHEHUA 6
3.3 |MoaynbHas pabota Ne3. 1 1
MokasatenbHada GyHKUMA.
Moaynb Ne4. lorapnpmmyeckana pyHKLUMA. -19 yacos.
4.1 [Norapudmunyeckasa GyHKUmA. 7
4.2 (Norapudmunyeckune ypaBHeHuUA. 11
4.3 |MoaynbHas pabota Ne4. 1 1
Jlorapudmmnyeckas GyHKUUA.
Moaynb Ne5. TpuroHomeTpuyeckme BblpaXKeHa 1 ypaBHeHMA — 25 yacos.
5.1 [TpuroHomeTpuyecKasn 5
OKPYXHOCTb, onpeaeneHue
TPUTOHOMETPUYECKUX DYHKLNIM
YMUCNOBOro apryMeHTa.
5.2 |OcHOBHble TPUrOHOMETPUYECKUE 5

dopmynbl




Ne | HammeHoBaHMe pa3genos n tem Konunyectso yacos DNEeKTPOHHbIe
n/n nporpammbil (undposbie)
Bcero | KoHTposibHble | lpaktuyeckue o6pasoBaTenbHble
paboTbl paboTbl pecypcbl
5.3 |lpeobpa3oBaHue 7
TPUTOHOMETPUYECKUX
BblpaXKeHUM
5.4 |PeweHune TpUroHOMeETPUYECKNX 7
YPaBHEHWUN
5.5 |MoaynbHas paboTtaNe5. 1 1
TpuroHomeTpuyeckue
BbIpaXeHMA N ypaBHEHUA
Mogaynb Ne6. HenpepbiBHble pyHKUuMK. MpounssogHasn - 31
6.1 |MocnepoBaTenbHOCTH 5
nporpeccum.
6.2 |[Mporpeccumn. 5
6.3 |HenpepblBHble GYHKUMM N UX 5
CBOMCTBA.
6.4 |MeTog UHTEpPBANOB ANA peweHna| 5
HepaBeHCcTB. [pumeHeHne
CBOWCTB HenpepbIBHbIX GYHKLUMIA
O1A peleHns 3a4au.
6.5 |OnpegeneHne, reomeTpUYEcKunif 5
N GU3NYECKUI CMbICA
NpPoOn3BOAHOM
6.6 |[Mpon3BOAHbIE 3/1EMEHTAPHbIX 5
dYyHKUMIA. Mpon3BoagHaa CyMMbl,
npounsBeaeHma, 4aCTHOroO U
KOMMNO3MUUK GYHKLUMIA.
6.7 |MoaynbHas pabota Ne6. 1 1
HenpepbiBHble GyHKLMN.
NponssogHan
Mogaynb Ne7. NoBTopeHune, 0b6obuieHne, cucTemaTusaums s3HaHMin — 10 yacos.
7.1 |NosTopeHue, 0bobLLeHME, 5

cMcTemaTtmsaums 3HaHuM:
"YpaBHeHus"




Ne | HammeHoBaHMe pa3genos n tem Konunyectso yacos DNEeKTPOHHbIe
n/n nporpammbil (undposbie)
Bcero | KoHTposibHble | lpaktuyeckue o6pasoBaTenbHble
paboTbl paboTbl pecypcbl
7.2 |NosTopeHue, 060b6ueHMe, 5
CUCTEMATM3ALUMNA 3HAHUI:
"®OyHKUMN"
OBLEE KO/TMYECTBO YACOB NO 149 10 0
MPOrPAMME
11 KJIACC
Ne HavmeHoBaHMe pa3genos n tem Konnyectso 4yacos DNeKTPOHHbIe

n/n

nporpammel

Bcero

KOHTpOsbHbIE
paboTbl

MpakTnyeckme
paboTbl

(umdpossble)

06 pa3oBaTe/ibHbIE

pecypcbl

Mogaynb Nel. UccnepgoBaHue GyHKUMI C noMoLLbio NponsBoaHon — 20 yac.

MpumeHeHWe NPON3BOAHOM K
nccnenoBaHuo GyHKUUI Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

7

BBeauTe
3Ha4veHune

(1

HaxokaeHune Hanbonbluero u
HauMeHbLUEero 3Ha4yeHun
HenpepbiBHOM GYHKLMM Ha OTpesKe

MpumeHeHWe NPOU3BOAHOM aNA
HaXOXAEHUA HaUNYYLLEro peleHns B
NPMKNaAHbIX 3a4a4ax

MpuMmeHeHWe NPOM3BOAHON ANA
onpeaeneHnna CKOpoCTU N YCKOPEHUS
npotiecca, 3agaHHoro Gopmynon nnm
rpapuKkom.

MogaynbHas pabota Nol.
UccnepoBaHme GyHKLNI C MOMOLLbIO
Npon3BOAHOM

Moaynb Ne 2 NepsoobpasHas u nHTerpan — 124acos.

2.1

MepBoo6pasHan, OCHOBHOE CBOWMCTBO

nepsoobpasHbix. NepBoobpasHbie

4




n/n

HanmeHoBaHuWe pa3zenos 1 Tem
nporpammbl

Konunyectso yacos

DNIeKTPOHHble
(undposbie)

Bcero

KOHTpOnbHbIE
paboTbl

MpaKkTHyeckne | pgpasosartesibHble

paboTbl pecypcbl

anemMeHTapHbIX GyHKUMiA. MNpasuna
HaxXoXKAeHUA NepBoobpPa3sHbIX.

2.2

NHTerpan. FfeomeTpuyeckmin CMblicn
uHTerpana. Bolumcnenuve
onpeaenéHHoOro UHTerpana no
dopmyne HbtoToHa-/lenbHuMua.
MpmeHeHWe nHTerpana gna
HaxoXAeHWA Naowaaein NaoCKmxX
¢ouryp. MprumeHeHne uHTErpana gns
HaxoxaeHna 06bEMOB
reoMeTpuYecKux Ten.

2.3

Mpumepbl peleHni
anddepeHumanbHbIX ypaBHEHWUN.
MaTemaTnyeckoe MoLeMpoBaHne
peanbHbIX MPOLECCOB C MOMOLLbIO
anddepeHumanbHbIX ypaBHEHWUN.

2.4

MogaynbHasa pabota Ne 2.
MepBoobpasHas 1 UHTerpan

Mogaynb Ne3. Fpadukm TpUuroHoMeTpudecknx GpyHKunii. TouroHoMeTpuyeckme HepaBeHcTBa — 16

4acosB.

3.1

TpuUroHomeTpuyeckme GyHKUUK, X
CBOWCTBA M rpaduKm.

3.2

OT160p KOpHEWN TPUTOHOMETPUYECKNX
YPaBHEHUI C MOMOLLbIO
TPUTOHOMETPUYECKOM OKPYHKHOCTY.

3.3

PeweHne TpuroHomeTpmyecKmx
HEpPaBEHCTB.

3.4

MogaynbHas pabota Ne3. Mpadpuku
TPUTOHOMETPUYECKUX DYHKLNIA.
TpuroHomeTpuyeckne HepaBeHCTBa

Moaynb Ne4. NppaumoHanbHble, NOKa3aTe ibHble U Norapnudm

nyeckme HepaseHcTBa - 20 Yaca.

4.1

OcCHOBHble meToAbI peweHnA
NOKa3aTe/IbHbIX HepPaBEHCTB.

4




HanmeHoBaHue pa3genos n Tem

Konunyectso yacos

DNIeKTPOHHble

n/n nporpammbil (undposbie)
Bcero | KoHTponbHble | lpakTudeckne | ogpasosatensHble
paboTbl paboTbl pecypcbl
4.2 |OcHOoBHble meToabl 5
peleHns norapnpmuyeckmx
HepaBeHCTB
4.3 |OcHOBHble MeTOAbl peLLeHmns 4
MpPpPaLMOHA/IbHbIX HEPABEHCTB.
4.4 |'padumyeckne meToLbl pelleHuns 3
YpaBHEHUN
4.5 |Fpadunyeckne metoLbl pelleHns 3
HepaBeHCTB
4.6 |MogaynbHas pabota Ne4. 1 1
NppauyoHanbHble, NOKasaTesbHble U
norapudmuyeckne HepaBeHCTBa
Moaynb Ne5 Teopua uncen — 18 yacos
5.1 |KomnnekcHble uncna 8
5.2 [HaTtypanbHble u uenble yncna 9
5.3 [MoaynbHasn pabota Ne5. Teopus 1 1
yucen
Mogaynb Ne6. CucTembl pauMOHaNbHbIX, UPPALMOHANbHBIX MOKa3aTeNbHbIX U 1orapuPmmnyeckmnx
ypaBHeHui — 11 yacos.
6.1 |CucTtema 1 COBOKYMHOCTb YPaBHEHWUA. 2
PaBHOCKU/bHbIE CUCTEMbI U CUCTEMBI-
cnencTemA
6.2 [OCHOBHbIE MeTOAbl peLeHna CUCTEM 5
N COBOKYMHOCTEM pauMOHa/bHbIX ,
NPPaLNOHANbHbIX, MOKA3aTe/bHbIX U
NorapnPmMmYecKmx ypaBHEHUN.
6.3 [[IpMMeHeHMe CUCTEM K peLUeHUIO 3

MaTeMaTUYECKMX 33434 M 3a4ad U3
PasANYHbIX 061acTeN HayKK U
peanbHOM XU3HW, MHTepnpeTauma
NoAyYeHHbIX Pe3y1bTaToB




HanmeHoBaHue pa3genos n Tem

Konunyectso yacos

DNIeKTPOHHble

n/n nporpammbil (undposbie)
Bcero | KoHTponbHble | lpakTudeckne | ogpasosatensHble
paboTbl paboTbl pecypcbl
6.4 |MoaynbHana pabota N26. Cuctembl 1 1
PaLVOHaIbHbIX, MPPALMOHAJIbHbIX
noKasaTe/ibHbIX U IorapuPpmMuyeckmnx
YypaBHEHN
Mogaynb Ne7. 3agaum ¢ napameTpamu — 11yacos.
7.1 [PaunoHanbHble, MppaLnoHaabHble, 5
rnokasaTtesibHble, norapnpmunyeckue,
TPUrOHOMETPUYECKUE YPABHEHUA C
napameTpamm
7.2 [PaunoHanbHble, UppaLnoHaabHble, 5
rokasaTtesibHble, norapndmunyeckue,
TPUTOHOMETPUYECKME HEPABEHCTBA C
napameTpamm
7.3 [MopgynbHas pabota Ne7. 3agaum c 1 1
napameTpamm
Mogaynb Ne8. NosTopeHue, 060bLeHne, cMcTeEMATM3aLMs 3HaHUIM — 12 yacos
8.1 [MoBTopeHue, obobLLeHME, 12
cUCTeMaTU3auUmnA 3HAHUI
OBLLEE KOJTMYECTBO YACOB MO 120 7
MPOrPAMME
IIOYPOYHOE INVIAHUPOBAHHUE
10 KJIACC
Konunuyecrso yacos AneKkTp

Nen/n | Tema ypoka

Aa OHHbIE

Bcero

Kowtp | Mpakr | '° undppo

ONbH nueck | 3 Bble

ble ne 4 o6pas

pabor | pabor eH oBaTen

bl bl WA bHble
pecypc
bl




Teopua sanemeHTapHbIX GyHKUUIA

Mogaynb 1 MoBTOpeHME U pacliMpeHME CBEAEHUI O PYHKLNK

1 MHoKecTBO, onepaumm Hag4 MHOXKECTBaMU U 1
nx ceomncTBa. narpammbl diinepa - BeHHa.

5 MpuMmeHeHWe TEOPETUKO-MHOMKECTBEHHOTO 1
annapara 4aa peweHns 3a4au
dnemeHTapHble GYHKUMK (MHENHan,

4 KBaZpaTU4Has, 4pObHO-NHEeNHas, 1
cTeneHHan PyHKUMUA C HaTypaabHbIM U
LLe/IbIM MoKasaTtenem)

5 ®DYHKLMN 1M UX CBOMCTBA U rpadmK 1
Hanbonbluee M HauMeHbLee 3Ha4YeHue

6 bYHKLMN. MaKCcMMyMbl U MUHUMYMbI 1
byHKLUMM

7 YeTHble U HeyeTHble YyHKLMM. 1
MeproAnNYHOCTb GYHKLMM

8 B3anmHo-06paTHble GyHKUN. Komnosumuma 1
byHKUMIA

9 MocTpoeHue rpadmkos GYHKUMI C MOMOLLbIO 1
reoMeTpuYecKkmx NpeobpasoBaHnit

10 dnemeHTapHOE Ucciea0BaHME U MOCTPOeHNe 1
rpadmkoB GyHKLUMI

1 dnemeHTapHOE Uccie0BaHME U MOCTPOEHME 1
rpaduKkos GyHKUUIM

1 dnemeHTapHoOe Uccneao0BaHMeE U MOCTPOeHUe 1
rpadurKkos GyHKUUIM

TpuroHomeTpua
Mogaynb 1TpuroHomeTpudeckme GyHKLUM
13 PagvaHHaa mepa yrna 1
14 PaguaHHaa mepa yrna 1




15 TpuroHomeTpuyeckne GyHKLMN YNCAOBOTO 1
aprymeHTa

16 TpuroHomeTpuyeckne GyHKLMUN YNCAOBOTO 1
aprymeHTa

17 TpuroHomeTpuyeckme GyHKLMUN YUCIOBOTO 1
aprymeHTa

3HaKM 3HaYEeHUI TPUTOHOMETPUYECKUX
18 bYHKUMA. YETHOCTb M HEYETHOCTD 1
TPUrOHOMETPUYECKMX PYHKLNIA

3HaKM 3HaYEHWI TPUTOHOMETPUYECKUX
19 bYHKUMA. YETHOCTb M HEYETHOCTD 1
TPUrOHOMETPUYECKUX PYHKLNIA

20 MNepunognyeckne pyHkumm. O cymme 1
nepuogmyecknx GyHKLMM

21 MNepunognyeckune dpyHkumm. O cymme 1
nepuogmyecknx GyHKLUM

2 CeoiicTBa U rpadmKku QyHKUMN Yy =sinxuy = 1
cos X

’3 CBoiicTBa U rpaduKu QyHKUNM y =tg xu y = 1
ctg x

" ApPKCMHYC, apKKOCKMHYC, apKTaHTeHC 1
YMCNIOBOro aprymeHTa

55 ApPKCMHYC, apKKOCKMHYC, apKTaHTeHC 1
YMCNOBOro aprymeHTa

26 YCTHbI 3a4eT no Teme moaynsa 1 1 1
«TpUroHomeTpuyeckme GyHKLUUn»

Mogaynb 2 COOTHOLEHUA MEXKAY TPUTOHOMETPUYECKUMMN GYHKLMAMM O4HOIO U TOTO XKe apryMeHTa

27 OCHOBHblE TPUTOHOMETPMYECKUE TOXKAECTBA 1

OCHOBHbI€ COOTHOLLEHUA MeXayY
28 TPUTOHOMETPUYECKUMU QYHKLMAMM O4HOFO 1
M TOTO XKe aprymeHTa

29 Dopmynbl CNOXKEHNA 1




30 dopmynbl CnoxeHus 1

31 dopmynbl npuseaeHUn 1

32 dopmynbl npuseaeHUn 1

33 dopmybl ABONHOIO U MOJIOBMHHOTIO YI/10B 1

34 dopmybl ABONHOIO U MOJIOBMHHOTIO YI/10B 1

35 dopmynbl TPOMHOrO yraa 1

36 Cymma 1 pasHOCTb CMHYCOB N KOCUHYCOB 1

37 Cymma 1 pa3HOCTb TaHIFEHCOB U KOTAHIeHCOoB 1

38 ®opmynbl npeobpaszoBaHMA NpousBeaeHUA 1
TPUTOHOMETPUYECKMX GYHKLUI B CymMy
O606ueHne U cMCcTeMaTM3aLmMA U3YyYEHHOTO

39 maTtepuana no teme "dopmysbl 1
TpuroHomeTtpun"
O606uweHne U cMCTEMATM3ALMA U3YYEHHOTO

40 maTtepuana no teme "dopmysbl 1
TpuroHomeTpun"

a1 O606uweHMe U cMCTEMATM3ALMA U3YYEHHOTO 1
maTepuana
KoHTposnbHasa paboTa no Teme moayns 3
«COOTHOLLEHMA MeXAY

42 1 1
TPUTOHOMETPUYECKUMM QYHKLMAMM OLHOTO
M TOTO }Ke aprymeHTa»

YpaBHEHUA, HEPABEHCTBA U UX KOHCTPYKL MU
Mogynb 1 MpocTenwime TPUroHOMeTPUYECKUE YPaBHEHUSA

43 YpaBHeHWe cos x=b 1

44 YpaBHeHUe cos ax = b 1

45 YpasHeHwMe cos (Kn/n-ax) = b 1

46 YpaBHeHUe sinax=b 1

47 YpasHeHwue sin ax = b, sin (Kr/n-ax) = b 1




48 YpaBHeHuatgx=buctgx=>b 1

49 PelweHne npocTenwnX TPUrOHOMETPUYECKUX 1
ypaBHEHN

50 PelweHne npocTeiwnx TPUrOHOMETPUYECKUX 1
ypaBHEHN

YCTHbIN 3a4eT no Teme moayns 4
51 MpocTenwne TPUroHOMETPUYECKNE 1 1
ypaBHEHUA

Moaynb 2 TpUroHoMeTpU4eckne ypasHeHus

TpuroHomeTpu4eckme ypaBHeHus,
52 cBogAwmecs K anrebpamyeckum 1
(cBOAAWLMECA K KBagpaTHbIM)

53 CncTemMbl TPUrOHOMETPUYECKUX YPaBHEHWA, 1

TpuUroHoOmeTpUYeCcKMe ypaBHeHuUs,
54 cBogAwmecs K anrebpamyeckum 1
(oaHOpoOAaHbIE)

TpUroHOMeTpUYECKME YpaBHEHWUS,
55 cBogAwmecs K anrebpamyeckum (metop, 1
3aMeHbl)

TpUroHOMeTpUYECKME YpaBHEHMUS,
56 cBogAwmecs K anrebpanyeckum (BBeaeHune 1
BCMOMOraTe/IbHOro aprymeHTa)

- PeleHne TPUrOHOMETPUYECKUX YPaBHEHWUI 1
METOZOM Pa3/IOKEHUA Ha MHOMKUTENN

cg PelleHMe TPUrOHOMETPUYECKUX YpaBHEHUI 1
METOZOM Pa3/IOKEHUA HAa MHOKUTENN

59 O paBHOCKAbHbIX Nepexonax Npu peweHnn 1
TPUTOHOMETPUUECKMX YPABHEHWI

60 KoHTponbHasA paboTa no Teme moayna 5 1 1
«TPUrOHOMETPUYECKME YPABHEHUA»

Teopua anemeHTapHbIX GYHKLMA

Moaynb 2 CTeneHHasa 1 NoKasaTesbHaa GYHKLMM




61 OnpeaeneHne KOpHA n-it cteneHn. PyHKUmA 1
KOpeHb n-oi cTeneHun

62 OnpeaeneHne KOpHA n-it cteneHn. PyHKUmA 1
KOpPEHb N-0M cTeneHun

63 CBOWCTBA KOPHSA N-i cTeneHu 1

64 CBOWCTBA KOPHSA N-i cTeneHu 1

65 CreneHb C pauMOHa/ibHbIM NMOKa3aTesem n ee 1
CBOICTBA
ToxpecTBeHHble NpeobpasoBaHmA

66 BbIPA*KEHUI, coaepKaLmX cTeneHb ¢ 1
paLMOHa/IbHbIM MOKa3saTesnem
ToxaecTBeHHble NpeobpasoBaHmA

67 BbIPA*KEHUI, cogepKaLmx cTeneHb ¢ 1
paLMOHa/IbHbIM MOKa3aTesnem

68 MokasaTenbHan GpyHKUUA, ee CBOICTBA U 1
rpaduk

69 MokasaTenbHan GpyHKUMSA, ee CBOICTBA U 1
rpaduk

70 @DyHKUMA e B CTEMEHMN X 1

7 ®PyHKUMOHaNbHO-rpaduyeckmii cnocob 1
peLeHnA NoKasaTeIbHbIX YPaBHEHUI

72 lNokasaTenbHble ypaBHeHUA 1

73 OCHOBHble MeToAbl pelleHNA NoKa3aTe ibHbIX 1
YypaBHeHUM

74 OCHOBHble MeToabl pelleHNA NoKa3aTe ibHbIX 1
YypaBHeHUM

75 KoHTponbHan paboTa «CTeneHHas U 1 1
nokasartesibHasa GyHKUUM»

Moaynb 3 Jlorapnpmeyeckaa GpyHKUmMA
76 Norapuém uncna. Ceoiictea norapndpma 1
77 Norapuém uncna. Ceoiictea norapndpma 1




78 Norapudm uncna. CeoiictBa norapmdpma 1

79 JecaTnyHble 1 HaTypasibHble norapudmbl 1

80 Norapudmunyeckasa GpyHKLUMA, ee CBOMCTBA U 1
rpadumk

81 Norapudmunyeckasa GyHKLUMA, ee CBOUCTBA U 1
rpadumk

82 Norapudmmnueckan GyHKLMA, ee CBONCTBA U 1
rpadpuk

83 Norapudmmnueckan GyHKLMA, ee CBONCTBA U 1
rpadpuk

84 MpocTeiwmne norapuPpmmnyeckme ypaBHeHums 1

85 Norapndmmyeckune ypasHeHus, ceoaALLmeca 1
K KBagpaTHbI.

86 Norapndmmyeckme ypasHeHus. Metop, 1
Pa3/IoKEeHNA HA MHOXUTENN

g7 Norapudmmyeckme ypasHeHus. Metop, 1
3ameHbl

88 Norapudmmnyeckune ypaBHeHumA. 1
(MepemeHHOE ocHOBaHME)

89 PaBHOCUBbHbIE NEpexoapl B pelleHnmn 1
norapudmmuYecKnx ypaBHeHNN

90 PaBHOCKU/bHbIE NEpexopl B pelleHnm 1
NIorapnPmMmyecKmx ypaBHeHUM

o1 PaBHOCKU/bHbIE NEpexoapl B pelleHnm 1
NorapnPmMmyecKmx ypaBHeHUM

92 O606weHMe U cMCTeMATM3aLMA U3YYEHHOTO 1
maTtepuana
KoHTposibHasA paboTa no Teme moayns 2

93 "lorapudmmyeckune ypaBHeHUA U 1
HepaBeHcTBa"

Hayana matemaTnyeckoro aHanmsa




Moaynb 1 MoHATME Npon3BOAHOM

94 MpepcrasneHune o npegene GyHKLMM B TOUKE 1
N 0 HenpepbIBHOCTM GYHKLUMM B TOUKE

95 MpeactasnieHne o npeaese GyHKLUMN B TOUKE 1
N 0 HenpepbIBHOCTM GYHKLMK B TOUKE

96 HenpepbiBHble GYHKUUM U UX CBONCTBA 1

97 Touku paspbiBa. AcCUMNTOTbI rpadmrKa 1

bYHKLMM

98 334a4M 0 MTHOBEHHOWM CKOPOCTU U 1
KacaTenbHOM K rpaduky GyHKLMM

99 3aa4M 0 MTHOBEHHOW CKOPOCTU U 1
KacaTesibHOWM K rpaduKy dyHKUMM

100 MoHATME NPOU3BOLAHOM 1

101 MNMoHATME Npon3BoOAHOWN 1

102 MoHATMe npousBoaHON. MepBas 1 BTopasn 1
npousBoaHas pyHKUUK

I'Ipanma BblHNCNIEHNA MPONU3BOOHDbIX

103 (MpownsBoaHan nMHEHON KOMBUHALUK 1
GyHKuUMN)
104 MpownssogHaa nponsseneHUa 1
105 MpownssogHaa 4acTHOro 1
106 MponssoaHaa KOMNO3NLMKN PYHKLMI 1
107 MponssoaHaa KOMNO3NLMKN PYHKLMI 1
108 MponssoaHan CNOXHON PyHKLMM 1
109 YpaBHeHMe KacaTe/ibHOM K rpadmKy GyHKLUK 1
110 YpaBHeHMe KacaTe/ibHOM K rpadmKy GyHKLUK 1

11 MpUmMeHeH1e CBOMCTB HENPEPbIBHbIX 1
bYHKLUMKM Ans pelleHmA 3a4a4

112 MpUmMeHeH1e CBOMCTB HeNpepPbIBHbIX 1
bYHKLUMKM Ans pelleHma 3a4a4




KoHTponbHasa pabota no teme mozyns 6

113 1 1

«pounssogHaa»
Teopwua uncen
Mogaynb 1 MHOXecTBO AeNCTBUTENbHbIX YNCEN

114 HaTtypanbHbie un uenbie yncna. OTHOWEHME 1
OennumocTu. leneHume c ocTaTKOM

115 HaTtypanbHble n uenvle yncna. OTHoWweHMe 1
OennumocTu. leneHume ¢ ocTaTKOM
PauuoHanbHble uymncna. OObLIKHOBEHHbIE WU

116 OEeCATUYHbIE APObU, NPOLEHTbI, DECKOHEYHble 1
nepuoguyeckmne gpobu

117 MpumeHeHne papobelt M NPoOUEHTOB ANA 1
pelweHnsa NPUKAagHbIX 3343y

118 [JencteutenpHble uuncna. PaumoHanbHble U 1
MppaunoHanbHble Yucna

119 ApuomeTtnyeckme onepaumm Hapg, 1
[eACTBUTENIbHBIMUW YMCAMM
Mogaynb [encTBUTENbHOrO 4Yucna W ero

120 . 1
CBOWCTBA

121 MocneposatenbHocT.  Cnocobbl  3aaaHuA 1
nocnefoBaTeNbHOCTEMN

122 MeTog MmaTemMaTUYeCKOM MHAYKUNK 1
ApudmeTnyeckan n reomeTpuyecKas

123 nporpeccum. Cymma 6ecKoHe4YHo 1
ybbliBatoLLLE FeOMETPUYECKON Nporpeccun

124 dopmyna cnoxHbIX NPOLEHTOB B 3aga4ax EM 1

125 Ncnonb3oBaHMe nporpeccun Ana pelleHus 1
peanbHbIX 33434 NPUKNAAHOrO XapakTepa

126 OueHKa natoc npumep 1

127 OueHKa natoc npumep B 3agavax EMN 1




MpubAnKeHHble  BbIMMCAEHWS,  NpaBMAA
128 OKpYr/ieHnAa, NPUKNAKa U OUeHKa pe3ynbTaTta 1
BblYNC/IEH UM

179 KoHTposibHasa pabota no teme moaynsa 1 1 1
«MHOXecTBO AeNCTBUTE/IbHbIX YUCEN

HectaHgapTHble MeToApbl PELEHMA YPaBHEHWIA, HEPABEHCTB U UX KOHCTPYKLMIA

Mogaynb 1 dnemeHTbl NIMHEHOW anrebpbl

130 JHelHble W KBagpaTHble YPAaBHEHUSA C 1
Mmoaynem

131 JNuHelHble W KBagpaTHble YPAaBHEHUSA C 1
Mmoaynem

132 PelweHune cucTeM IMHENHbIX YPAaBHEHWUN. 1
MaTpuLa cucTeMbl IMHENHbIX YPaBHEHWIA.

Onpepenntenb matpuubl 2x2, ero
reomMeTpUYECcKnit CMbIC U CBOMCTBA,
133 Bbl4MCIEHME ero 3Ha4YeHua, npumeHeHue 1
onpegenuTena gna peweHna CUCTEMb
JIMHENHBbIX

Onpepenntenb matpuubl 2x3, ero
reomMeTpUYECKnit CMbIC/ U CBOMCTBA,
134 Bbl4MCNIEHME ero 3Ha4YeHmsa, NnpumeHeHune 1
onpeaenuTena gna peweHna CUCTeMbl
JIMHENHBbIX

135 PelweHne npuKnagHbIX 33434 C NOMOLLbHO 1
CUCTEMbBI IMHENHDbIX YPABHEHMWIA.

136 UccnepoBaHune I'IOCTpoeHHOﬁ moaenun c 1
NOMOLWbIO MmaTpuy n OHpEAenMTEHEVI.

MocTpoeHMe maTemaTUHeCKUX moaenei
137 peanbHOM CUTYaLMM C NOMOLLbIO YPaBHEHWUI 1
N HepaBeHCTB

MpuMeHeHWe ypaBHEHUI N HEPABEHCTB K
138 peLleHUo 33434 M 33434 M3 PasfIMYHbIX 1
obnactei HayKn 1 peasibHOM KU3HY,

MHTEpnpeTauna NoNy4YeHHbIX pe3y/1bTaToB

139 NMprvMeHeHWe ypaBHEHWIA 1 HEPaBEeHCTB K 1

peweHunto 3a4a4 U 3a4a4 U3 Pa3/IMYHbIX




obnacTten HayKu U peanbHOM }KU3HMU,
MHTEepnpeTauna Noay4YeHHbIX pe3y1bTaToB

140 YpaBHEHUA N HEPABEHCTBA C MAapPaMETPOM. 1
PeweHwne 3agaHmn EM3

141 YpaBHEeHUA 1 HepaBeHCTBA C MapaMeTpoM. 1
PeweHwne 3agaHmn EM3

147 0606LeHne n cuctemaTmsaumsa N3y4yeHHoro 1
maTepuana

143 0606LueHne N cucTemMaTn3aLMA U3Y4EHHOTO 1
maTepuana

144 KoHTponbHas paboTa no Teme mogyna 1 1 1
"SnemeHTbl IMHEeNHoM anrebpbl”

Mogynb 2 NokasaTesbHble U Norapndmmuyeckme ypaBHEHNA U HEPABEHCTBA

lMoKa3zaTenbHble YpaBHEHMA HEpPaBEHCTBA,
145 cBogAwmecs K anrebpamyeckum 1
(cBOAALWMECH K KBaApPaTHbIM)

lNMoKasaTenbHble YpaBHEHMA U HEPABEHCTBA,
146 cBogAwmecs K anrebpamyeckum 1
(ooHOpoOAHbIE)

lMoKasaTenbHble YpaBHEHMA U HEPABEHCTBA,
147 cBogAwmecs K anrebpamyeckum (metop, 1
3aMeHbl)

lMoKasaTenbHble YpaBHEHMA U HEPABEHCTBA,
148 cBogAwmecs K anrebpamyeckum (meton, 1
paLMoHanM3aumm)

PeweHne nokasaTesbHbIX ypaBHEHWUN U
149 HEepaBeHCTB MeTOA0M Pa3NoXKeHMA Ha 1
MHOXUTENN

150 MoKasaTenbHble YpaBHEHWA M HEPABEHCTBA C 1
napameTpom

151 PelweHne noKkasaTenbHbIX ypaBHeHMﬁ n 1
HEepPaBEHCTB Pa3HOro Tuna

152 PelweHne nokasaTeNbHbIX ypaBHeHMﬁ n 1
HEepPaBEHCTB Pa3HOro T1na




Norapudpmunyeckune ypaBHeHUs HEPaBEHCTBa],
153 cBoaAlMecs K anrebpanyecknm 1
(cBOAALIMECH K KBagpaTHbIM)

Norapudmmnyeckmne ypaBHeHNA U
154 HepaBeHCTBA, CBOAALIMECA K 1
anrebpaunyeckmm (ogHopoaHble)

Norapudmmnyeckune ypaBHeEHUS U
155 HepaBeHCTBa, CBOAALIMECA K 1
anrebpanyecknum (meTom 3ameHbl)

JNorapndmmyeckmne ypasHeHua n
156 HepaBeHCTBa, cBOAALLMECA K 1
anrebpanyecknum (meTtom paumoHanmsaumm)

PeweHune norapmdmmyecknx ypaBHeHUn n
157 HepaBeHCTB MeTOA0M Pa3NoXKeHMA Ha 1
MHOXUTENN

158 Norapudmmyeckme ypaBHeEHUS n 1
HepaBeHCTBA C NapaMeTpom

159 PeweHne norapndmmnyYeckmx ypaBHEHU 1 1
HepaBeHCTB Pa3HOro TMna

160 PewweHne norapndmmnYeckmx ypaBHEHWUI 1 1
HEepaBeHCTB Pa3HOro TMna

161 0O606uweHne 1 cucTemaTm3auma U3yYeHHOoro 1
maTepuana

KoHTponbHana paboTa no Teme moayns
162 "MokasaTtenbHble 1 norapudpmmnyeckune 1 1
ypaBHEHWUA U HepaBeHCTBA

Hayana matemaTnyeckoro aHaamsa

Mogaynb 2 PeweHune 3a4a4 U3 pasnyHbIX 061aCTei HayKM 1 PeasnibHOM KU3HK

163 0O606ueHne U cucTemaTmM3aLma U3yYeHHOoro 1
maTepuana

164 0606ueHne U cucTemaTm3auma U3y4eHHOoro 1
maTepuana

165 NTorosas KOHTPO/IbHAA paboTa 3a Kypc 1 1
anrebpbl 10 knacca B popmate EIN




OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME

165

11

11 KJIACC

Ne

Tema ypoka

Konnuecrso yacos

Bcer
o e paboTbl

KoHTponbHbI

MpakTnyeckun
e paboTbl

Oara
U3yyeHu
A

INEeKTPOHHbIe
umndposble
obpasoBatenbH
ble pecypcbl

Hayana matemaTnyeckoro aHaamnsa

Mogaynb 1 UccnepoBaHme dyHKLUMIA C NOMOLLBIO MPOU3BOAHOM

Mpn3Hakn
BO3pacTaHuA 1
yb6bIBaHUA GYHKUMM

Mpn3Hakn
BO3pacTaHuA 1
ybbIBaHUA GYHKUMM

Mpn3Hakn
BO3pacTaHuA 1
yb6bIBaHUA GYHKUMM

TouKM aKCTpEMYMa
dYHKUMM

TouKM aKCTpEMYyMa
dYHKUMM

NpumeHeHne
NPOM3BOAHON NpU
HaxoXAeHUN
Hanbonbluero u
HaMmeHbLero
3HaYeHU QYHKLNK

MNpumeHeHue
NpPoOW3BOAHOM NpU
HaXoXAEeHUK
HanbonblLero u
HaMMeHbLUEero




3HAYeHU GYHKUUM
Ha oTpeske

BTopas
npoun3BoAHaA.
MoHAaTMe
BbIMYKA0CTH

dYHKUMM

UccneposaHue
byHKUMM €
MCNo/Ib30BaHNEM
NpPOW3BOLHOM

10

MNoctpoeHune
rpadmkoB GyHKLUMM

11

MNoctpoeHune
rpadmkoB GyHKLUMI

12

MpumeHeHne
NpPOM3BOAHON ANA
HaxoXKAeHusA
Haunyywero
pelweHuns B
NPUKNAOHbIX
3agavax, gna
onpeaeneHus
CKOpOCTU U
YCKOpeHus
npouecca,
3aaHHOro
dopmynoi nam
rpapukom

13

NpumeHeHne
NpPoun3BOAHON ANA
HaxoXxaeHun
Haunydywero
pelleHuA B
NPUKNAAHbIX
3apavax, gna
onpeaenexHus
CKOpPOCTU U
yCKOpeHus
npovecca,
3afaHHOro




dopmynoit unm
rpadmkom

14

Komnosunuyma
dYHKUMM

15

FeomeTpuyeckmne
0bpasbl ypaBHEHUN
M HEepPaBEHCTB Ha
KOOPAMHATHOM
MAOCKOCTH

16

MpumeHeHune
NpPOW3BOLHON B
3agavax ElN

17

MpumeHeHue
NpPoOwn3BOAHOM B
3agavax ElMN

18

MpumeHeHne
Npown3BOAHOM B
3agavax ElMN

19

KoHTponbHaA
paboTta no Teme
moayna 1l
"UccnepoBaHue
dYHKUMM C
MOMOLLbIO
npounssoaHomn"

Mogaynb 2 MepBoobpasHasa U UHTerpan

20

MNepBoobpasHas,
OCHOBHOE CBOMCTBO
nepBoobpasHbIx

21

TexHuKa
BblYNC/IEHUA
nepBoobpasHbIX

22

TexHuKa
BbIYUCNEHMS
nepBoobpasHbIX
(Bce dyHKUMK)




23

MNpasuna
HaxoXAeHun
nepBoobpasHbIX

24

Mpasuna
HaxoXAeHun
nepBoobpasHbIX

25

TexHUYecKnin 3aver
no reme
"MepBoobpasHas"

26

UHTerpan.
feomeTpryecknit
CMbIC/ UHTErpana

27

OnpeaeneHHbI
WHTEerpan

28

BbluncneHuve
onpeaeneHHoro
WHTerpana no
dopmyne HbtoToHa
- lenbHnua

29

PeweHuWe 33434 Ha
BblYUCAEHME
naowazamu
KPUBONIMHENHOM
Tpaneumm

30

PeweHue 3aga4y Ha
BblYMC/EHME
naowaam
KPMBO/IMHENHOWN
Tpaneuum

31

NpumeHeHne
WHTerpana ann
HaxoXAeHun
naowanen n1ockux
duryp n obbemos
reoMeTpUYecKmx
Ten




32

Mpumepbl peleHni
anddepeHumanbHbl
X YpaBHEHWN

33

MaTtemaTnyeckoe
MoAenMpoBaHue
peasnbHbIX
NpOLLeCccoB C
MOMOLLbIO
anddepeHumanbHbl
X ypaBHeHUM

34

KoHTponbHaA
pabora:
"MepBoobpasHas
nHTerpan”

ypaBHEHI/I’r'I, HEepPaBEeHCTBA N NX KOHCTPYKUUU

Moaynb 1 TpuroHomeTpmyeckme HepaBeHCTBa

35

TpuroHomeTpuyecK
ne GyHKLUN, UX
CBOWCTBA U rpaduKn

36

TpuroHomeTpuyecK
ne GyHKLUN, UX
CBOWCTBA M rpaduKn

37

OTtbop KopHel
TPUTOHOMETPUYECK
NX YPaBHEHWI C
MOMOLLbIO
TPUTOHOMETPUYECK
O OKPY*KHOCTH

38

OTbop KopHel
TPUTOHOMETPUYECK
NX YPaBHEHWUI C
NMOMOLLbIO
TPUTOHOMETPUYECK
O OKPY*KHOCTH

39

OTbop KopHel
TPUTOHOMETPUYECK
NX YPaBHEHWUI C
MOMOLLbIO




TpUroHoMeTpuyec
KO OKPYXKHOCTU

40

OT160p KOpHEN
TPUTOHOMETPUYECK
NX YPaBHEHWI C
MOMOLLbIO
TPUTOHOMETPUYECK
Ol OKPY*KHOCTU

41

OTbop KopHel
TPUTOHOMETPUYECK
NX YPaBHEHWI C
MOMOLLbIO
TPUTOHOMETPUYECK

Ol OKPYKHOCTU

42

OTbop KopHel
TPUTOHOMETPUYECK
NX YPaBHEHWI C
MOMOLLbHO
TPUTOHOMETPUYECK
Ol OKPYKHOCTU

43

MpocTeiwune
TPUTOHOMETPUYECK
ne HepaBeHCTBa

44

PeweHune
TPUrOHOMETPUYECK
NX HEPABEHCTB C
NMOMOLLbIO
TPUrOHOMETPUYECK
O OKPY*KHOCTH

45

lpaduryeckoe
pelweHune
TPUTOHOMETPUYECK
NX HEePaBEHCTB

46

PeweHune
TPUTOHOMETpPUYECK
WX HEPaBEHCTB
MeToa0M
WHTEpPBaNOB

47

0606LeHne n
cuctemaTtusauma




N3y4YeHHOro
maTepuana

48

0606uwweHne n
cucTemaTmsauma
N3yYeHHOro
maTepuana

49

0606ueHne n
cucTemaTmsauma
N3y4YeHHOro
maTepuana

50

KoHTponbHaA
paboTa no teme
moayna 1l 1 1
"TpuroHomeTtpuyec
Kue HepaBeHcTBa"

Mogynb 2 UppaLmoHasbHble, MOKasaTesibHble U orapudMUYecKkme HepaBeHCTBa

51

MeToab! pelweHus
NPOCTENLLNX
MPPALLMOHANbHbIX
HepaBeHCTB

52

MeToab! pelweHus
NpPOCTENLLNX
MPPALLMOHANbHbIX
HepaBeHCTB

53

MeTozbl peleHun
NPOCTENLLNX
MoKasaTesIbHbIX
HepaBeHCTB

54

MeTozbl peleHun
NPOCTENLLNX
MoKasaTesIbHbIX
HepaBeHCTB

55

MeTozbl pelueHus
NPOCTENLLNX
norapudmmnyeckmx
HepaBeHCTB

56

MeToabl peweHuns 1

NPOCTENLLNX




norapnommnyeckmx
HepaBeHCTB

57

PeweHune
JNlorapndmmyecKmx
HepaBeHCTB
(nepemeHHoOE
OCHOBaHue)

58

PeweHune
norapnomuyeckmx
HepaBeHCTB
(nepemeHHoe
OCHOBaHue)

59

OcHoBHble meToAbl
peweHna
TPAHCUEHAEHTHbIX
HEpPaBEeHCTB

60

OcHoBHble meToAbl
peweHnA
TPAHCUEHAEHTHbIX
HEpPaBEHCTB

61

OcHoOBHble meToAbl
peweHnAa
TPaAHCUEHAEHTHbIX
HEpPaBEHCTB

62

OcHoOBHble meToAbl
peweHna
TPaAHCUEHAEHTHbIX
HEepPaBEHCTB

63

OcHOBHble meToAbl
peweHnAa
TPaAHCUEHAEHTHbIX
HepaBEHCTB

64

OcHOBHble meToAbl
peweHnAa
TPaAHCUEHAEHTHbIX
HepaBEHCTB

65

Ipaduryeckue
MeTOAbl peLeHmns
TPaHCLEeHAEHTHbIX




YPaBHEHWUI U
HepaBeHCTB

66

padpuryeckue
MeTOZbl peLleHns
TPAHCUEHAEHTHbIX
YPaBHEHWUI U
HepaBeHCTB

67

paduryeckue
MEeTOZbl peLleHuns
TPAHCUEHAEHTHbIX
YPaBHEHUI n
HepaBeHCTB

68

PeweHune
YPaBHEHWU U
HepaBeHCTB
CMeLLaHHOro TMna

69

PeweHune
YPaBHEHWU U
HepaBeHCTB
CMeLLaHHOro TMna

70

PeweHune
YPaBHEHWU U
HepaBeHCTB
CMELLaHHOro TMna

71

PeweHune
YPaBHEHWU U
HepaBeHCTB
CMeLLaHHOro TMna

72

PeweHue
YPaBHEHUI U
HepaBeHCTB
CMeLlaHHOoro Tuna

73

0606LeHne n
cuctemaTtusauma
N3y4eHHOro
maTepuana

74

0606LeHne n
cuctemaTtusauma




N3y4YeHHOro
maTepuana

75

0606ueHne n
cucTemaTmsauma
N3yYeHHOro
maTepuana

76

KOHTponbHasn
paboTta no teme
moayna 2
"UppaumnoHanbHble,
NoKasaTe/ibHble U
norapuommyeckmne
HepaBeHcTBa"

MO,EI,y}'Ib 3 Cucrtemsl PaunoOHaAbHbIX, UPPALUMOHAIbHbIX, MOKA3aTE/IbHbIX U }'IOl'apI/Id)MI/I‘-IeCKVIX

YPaBHEHN

77

YpaBHeHWe, KOpPeHb
YypaBHeHuUs.
Cucrema n
COBOKYMHOCTb
ypaBHEHN

78

PaBHoOCKbHbIE
YPaBHEHUA U
YpPaBHeHUA-
cneacTeumA.

79

PaBHOCKbHbIE
CUCTEMBI U
CUCTEMDI-
cneacTeumA.

80

OcHOBHble MeToAb!
peLleHnsa cucTem m
COBOKYMHOCTEMN
PaLMOHANbHbIX,
NPPaLMOHANBHbIX,
NMoKasaTesIbHbIX U
norapudmmuyecKmx
ypaBHeHUM

81

OcHOBHble MeToAbl
peLleHnsa cucTem m
COBOKYMHOCTEMN
PaLMOHANbHbIX,




NPPALNOHANBHDIX,
MoKa3aTesIbHbIX U
norapndmmnyeckmx
ypaBHEHN

82

OcHOBHble meToAbI
peweHna cnctem 1
COBOKYMHOCTEMN
paunoOHaNbHbIX,
MppaLUOHaNbHbIX,
NMOKa3aTe/ibHbIX N
norapnomuyeckmx
YpaBHEHUN

83

OcHoOBHble meToAbl
peLeHnsa CUCTEM U
COBOKYMHOCTEM
PaLMOHANbHbIX,
MPPALMOHANbHbIX,
MOKasaTesbHbIX U
norapndmuyeckmx
ypaBHEHN

84

MpumeHeHne
YPaBHEHUM, cuctem
M HEPaBEHCTB K
peleHunto
MmaTemaTU4ecKmx
3a/a4y U 33434 13
Pa3NINYHbIX
obnacten Hayku u
peanbHOM KU3HW,
WHTepnpeTaums
NONIyYEHHbIX
pe3ynbTaToB

85

MNpumeHeHne
YPaBHEHUM, cuctem
N HEePaBEHCTB K
peLeHunto
MmaTemaTU4YecKmx
3a/a4y 1 33434 13
Pa3INYHbIX
obnactei Hayku u
peanbHOM XKU3HU,
NHTepnpeTauus




MONYYEHHbIX
pesynbTaToB

86

0606ueHne n
cucTemaTmsauma
N3yYeHHOro
maTepuana

87

0606ueHne n
cucTemaTmsauma
N3y4YeHHOro
maTepuana

88

0606uieHne n
cucTemaTmsauma
N3y4eHHOro
maTepuana

89

0606LieHne n
cucTemaTtusaumsa
N3y4eHHOoro
maTepuana

90

KoHTponbHaA
paboTa no teme
moayna 3 "Cucremsl
paLMOHaNbHbIX,
NPPaLMOHANBHbIX,
MoOKasaTesIbHbIX U
norapudmmnyeckmx
ypaBHeHnn"

PacwmpeHune noHATMA YMcna: KOMMJIEKCHbIe Ynucna

Moaynb 1 KomnnekcHble Yncna

91

MHoKecTBO
KOMMJIEKCHbIX
yucen

92

[elictBuna Hag
KOMMAEKCHbIMM
yncnamu

93

[elictBua Hag
KOMMAEKCHbIMM
yncnamu




94

[elictBua Hag,
KOMM/IEKCHbIMU
yncnamm

95

KomnnekcHas
NJIOCKOCTb

96

TpuroHomeTpuyeck
as ¢opma
KOMMAEKCHOro
yumcna

97

TpuroHomeTpuueck
as popma
KOMMIEKCHOTO
yuncna

98

TpuroHomeTpuyeck
as popma
KOMM/IEKCHOTO
yncna

99

YMHOXeHune n
heneHuve
KOMMNEKCHbIX
yuncen, 3anNUCaHHbIX
B
TPUrOHOMETPUYECK
ol popme

100

YMHOXeHune n
AeneHuve
KOMMNEKCHbIX
yuncen, 3anNnCaHHbIX
B
TPUrOHOMETpPUYECK
on popme

101

KopeHb n-oit
cTeneHu us
KOMMAEKCHOro
yucna

102

PeweHune
anrebpamnyeckumx
YpaBHEHW Ha
MHOKecTBe




KOMMNJ/IEKCHbIX
ypucen

PeweHune
anrebpanyeckunx
YypaBHEHW Ha
103 1
MHOXecTBe
KOMM/IEKCHbIX

qucen

0606uieHne n

cucTemaTtmsauma
104 1
N3y4YeHHOoro

maTepuana

KoHTponbHaA
paboTa no teme
105 moayna 1 1
«KomnneKcHble
yucna»

HectaHZapTHble MeToApl pelleHns ypaBHEHWA, HEPABEHCTB U UX KOHCTPYKL M

Mogynb 1 UppaLumoHanbHble, NOKasaTesibHble, 1orapuMmnyeckme ypaBHEeHU U HepPaBEHCTBA

PaunoHanbHble
YPaBHEHMA U
106 | HepaBeHcTBa 1
BbICLUMX CTEMNEHEN.
Teopema besy

PaunoHanbHble
ypaBHeHUA u
107 | HepaBeHcTBa 1
BbICLUMX CTEMNEHEMN.
Teopema besy

0606LeHHbIN
MeTOo/, MHTEPBA/IOB
108 | pana peweHna 1
NPPaLLNOHANBHbIX
HepaBeHCTB

MppaunoHanbHble
YpPaBHEHUA U
109 HepaBeHCTBa. 1

MpumeHeHne

0606uWeHHOro




meToaa
WHTEpBasioB

110

UppaumoHanbHble
YPaBHEHUA U
HepaBeHCTBa.
MeTtog,
3HAKOTOXAECTBEHH
bIX MHOXUTeNen

111

NppaunoHanbHble
YpPaBHEHUA U
HepaBeHCTBa.
MeTtog,
3HAKOTOXAECTBEHH
bIX MHOXUTENEN

112

MokasaTenbHble U
norapuomuyeckune
ypaBHeHUS
HepaBeHCTBa,
csoaALlmeca K
anrebpanyeckum
(cBopmswMmecs K
KBaZpaTHbIM)

113

MoKasaTenbHble U
norapndmuyeckme
YPaBHeEHUSA
HepaBeHCTBa,
cBogALmecs K
anrebpanyeckum
(oaHOpOAHbIE)

114

MoKasaTenbHble U
norapndmuyeckme
YpaBHeEHUA
HepaBeHCTBa,
cBogALmeca K
anrebpanyeckum
(meTopn 3ameHbl)

115

MoKasaTenbHble U
norapudmuyeckme
ypaBHeHUA
HepaBeHCTBa,
cBogALmeca K




anrebpanyecknm
(meTop,
paLMoHanM3aLmm)

116

PeweHune
NOKa3aTeNbHbIX U
JNlorapnpmmyecKmx
YPaBHEHWUI U
HepaBeHCTB
MEeTOLOM
pasnoXKeHus Ha
MHOXUTenun

117

PeweHune
NoKasaTe/IbHbIX
YPaBHEHWU U
HepaBeHCTB
pasHoro TMna

118

PeweHune
NoOKa3aTe/IbHbIX
YyPaBHEHWU U
HepaBeHCTB
pasHoro TMna

119

Norapudmmyeckme
ypaBHeHUA
HepaBeHCTBa,
csoaAlmeca K
anrebpanyeckum
(cBOpmsWMecs K
KBaZpaTHbIM)

120

JNorapuommnyeckne
YPaBHEHUA U
HepaBeHCTBa,
cBogALmeca K
anrebpanyeckum
(oaHOpOAHbIE)

121

Jlorapuommyeckne
YPaBHEHUA U
HepaBeHCTBa,
cBogALmeca K
anrebpanyeckmm
(meTopn 3ameHbl)




122

Norapudmunueckue
ypaBHeHUs n
HepaBeHCTBa,
cBoAALlmecn K
anrebpanyecknum
(meTop
pauMoHanm3aLmm)

123

PeweHune
JNlorapnpmmyecKmx
YPaBHEHUI n
HepaBeHCTB
MEeTOLOM
pasnoXKeHns Ha
MHOXUTenun

124

Norapuommyeckne
YPaBHEHUSA U
HepaBeHCTBa C
napameTpom

125

Norapuommyeckne
YPaBHEHUSA U
HepaBeHCTBa C
napameTpom

126

PeweHune
norapudmmnyeckmx
YPaBHEHWU U
HepaBeHCTB
pasHoro TMna

127

PeweHue
norapndmuyeckmx
YPaBHEHUI U
HepaBeHCTB
pa3Horo TMna

128

0606LeHne n
cuctemaTtusauma
N3y4eHHOro
maTepuana

129

KOHTponbHasn
paboTa no teme
moayns
"NppaunoHanbHble,
noKasaTe/ibHble U




norapuommyeckmne
YypaBHEHMSA U
HepaBeHcTBa"

Moaynb 2 PewleHune 3a4a4 13 pa3/iInYyHbIX 061acTei HayKM U peanbHOM }KU3HU

PeweHue 3agay Ha
130 | npoueHTsbl, cnaasbl 1
n cmecu

PeweHue 3agay Ha
131 | asuxKeHue no 1
npAmon

PeweHue 3agay Ha
132 1
OBUXXeHue no Boae

PeweHuWe 33434 Ha
133 1
COBMECTHYIO paboTy

0606LeHHbIN
MeTOo/, MHTEPBAJIOB
134 | pna peweHna 1
NPPaLNOHAbHbIX
HepaBeHCTB

0606LeHHbIN
MeTOo/, MHTEPBA/IOB
135 | pna peweHna 1
NPPaLNOHaNbHbIX
HepaBeHCTB

TpuroHomeTpuyeck
ne ypaBHeHus,
csoaAllmeca K

136 1
anrebpanyecknum
(cBopAwWwMmecs K

KBaZpaTHbIM)

TpuroHomeTpumyeck
ne ypaBHeHMs,

137 | cBOgAwMmecs K 1
anrebpanyeckum
(oaHOpOAHbIE)

TpuroHomeTpuiecK

138 | e YpaBHeHMUs, 1

csoaAlmeca K




anrebpanyecknm
(meTon 3ameHbl)

139

TpuroHomeTpuyeck
ne ypaBHeHus,
cBogAwmecs K
anrebpanyecknum
(sBepeHme
BCNOMOraTe/IbHOro
aprymeHTa)

140

PeweHne
TPUTOHOMETPUYECK
NX YpaBHEHWIA
MeToA0M
Pa3NoXeHna Ha
MHOXUTENN

141

TpuroHomeTpuyecK
ne ypaBHEHUA C
napameTpom

142

TpuroHomeTpuyecK
ne ypaBHEHUA C
napameTpom

143

PeweHune
TPUTOHOMETPUYECK
NX ypaBHEHW
pasHoro TMna

144

PeweHune
YPaBHEHUI U
HepaBeHCTB
CMeLlaHHoro Tuna

145

PeweHue
YPaBHEHUI U
HepaBeHCTB
CMeLlaHHoro Tuna

146

PeweHune
YPaBHEHUI U
HepaBeHCTB
CMeLlaHHOoro TMna

147

PeweHune
YPaBHEHU U




HepaBeHCTB
CMellaHHOro Tuna

148

PeweHune
YPaBHEHWUI U
HepaBeHCTB
CMELLAHHOro Tuna

149

0606ueHne n
cucTemaTmsauma
N3y4YeHHOro
maTepuana

150

KoHTponbHaA
paboTa no teme
moayna "PeweHune
3afay us
Pa3INYHbIX
obnactein Haykun u
peanbHOM XKn3HN"

Teopwua yncen

Moaynb 1 MpuKnagHble 3aga4m Teopumn ymcen

151

dopmynbl
COKpalLeHHoro
YMHOEHUSA, UX
0606uleHunA

152

deneHue c
OCTaTKOM.
ApnomeTtumka
OCTaTKOB

153

MeTopg,
MaTeEMATUYECKOM
MHAYKUMN,

154

MeTopg,
MaTeMaATUYECKOM
MHAYKUMN,

155

MeTopg,
MaTeMaTUYECKoM
MHAYKUMN.




156

YpaBHeHUA B LLeNblX
ymncnax. PasHble
MeTOAbl peLleHus.

157

YpaBHeHuA B Lenbix
yucnax. PasHole
MeToAbl peleHuna.

158

YpaBHeHuA B uenbix
yucnax. PasHole
MeTOoAbl peLleHna.

159

ApudmeTtunka
OCTaTKOB B 33Ja4ax
Er3

160

JecATnuHan 3anunch
4yncna B 3a4avax
Er3

161

HepaseHcTBa 1
OLLEHKM B 3343a4ax
Teopuu yncen

162

HepaseHcTBa 1
OLLEHKM B 3343a4ax
Teopuu yncen

163

MNocnepoBaTenbHOC
TV 1 Nporpeccmn B
3agavax ElMN

164

MNocnepoBatenbHOC
TV 1 Nporpeccmn B
3agavax ElMN

165

KoHTponbHaA
paboTa no teme
moayna 1l
«PeweHne
NPUKNagHbIX 3344
TEopUmn Yncen»

OBLLEE KOJIMYECTBO
YACOB MO NMPOIrPAMME

165




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kop, npoBepsaemoro MpoBepAaemble NnpeaMeTHbIE pe3y/1bTaTbl 0CBOEHUA OCHOBHOM
pe3synbTraTa obpasoBaTenbHOI1 Nporpammbl cpegHero obuero obpasosaHua
1 Yucna n BbluUCIEHMA
11 OnepupoBaTb  NOHATUAMW: PaALMOHANBbHOE U LEeNCTBUTENbHOE  YMCNO,
' 0bbIKHOBEHHAanA U AecATUYHaA Apobb, NPOLEHTbI
17 BbinonHATL apudmeTnyeckne onepaymm ¢ paLmMoHanbHbIMU U AeNCTBUTEIbHbIMU
' yncnamm
13 BbiNoONHATL NPUBAMIKEHHbIE BbIMMCAEHUS, MCNONb3YA NPABWAA OKPYrAeHus,
' Aenatb NPUKMAKY W OLLEHKY pe3ynbTaTta BblYUC/IeHUI
OnepupoBaTb NOHATUAMMU: CTENEHDb C LLebIM MOKasaTesnem, CTaHAapTHaa ¢dopma
14 3anncKU AencTBUTEIbHOrO YMUC/a, KOPeHb HaTypanbHOW CTENeHU; UCMo/b30BaThb
' nogxoastuyto Gopmy 3anmcu AenCTBUTEbHbIX YNCEN ANA PELLEHUSA NPAKTUYECKUX
33434 U npeacTaBaeHUA AaHHbIX
OnepupoBaTb MOHATUSAMM: CUMHYC, KOCMHYC W TaHreHC NPOM3BOJIbHOIO YrAa;
1.5 NCnoab3oBaThb 3anucb NPOWU3BOJIbHOIO yrna yepes obpaTtHble
TpUroHomeTpuyeckne GyHKUMU
2 YpaBHEHMA 1 HePABEHCTBA
OnepupoBaTb MOHATUAMWU: TOXAECTBO, YPaBHEHWE, HEPaBEHCTBO, LEJOE,
2.1 pauMoHaNbHOe, nppaunoHanbHoe ypaBHeHWe, HepaBEeHCTBO,
TPUrOHOMETPUYECKOE YpaBHEHME
55 BbinonHATb nNpeobpa3oBaHUA TPUTOHOMETPUYECKUX BbIPaXKeHUA W pellaTb
' TPUrOHOMETPUYECKNE YPaBHEHUS




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenibHOI Nporpammbl cpegHero obwero obpasosaHua
BbIMONHATL Npeobpa3’oBaHUs LEeNblX, PauMOHaNbHbIX W UPPaALMOHAIbHbIX
2.3 BbIPAa’KEHUA W pelaTb OCHOBHble  TWUMbl  UEAblX, PaUMOHANbHbIX WU
NPPaLMOHa/bHbIX YPaBHEHWUI U HEPABEHCTB
» MPUMeHATb YpaBHEHMSA M HEPABEHCTBA ANS peleHMA MaTeMaTUYECcKUX 3a4a4 U
' 33434 M3 PasAnYHbIX 06.1acTEN HAYKN U peasibHOM KU3HU
MogennpoBaTb peasibHble CUTyaL MM Ha A3blKe anrebpbl, COCTaBAATbL BblpaXKeHus,
2.5 YPaBHEHWsi, HepaBeHCTBa MO YCAOBMIO 33afayW, WcCCNenoBaTb MOCTPOEHHbIE
MOZENN C UCNO/Ib30BaHMEM annapaTa aarebpol
3 ®yHKUMN 1 rpadurKK
OnepupoBaTb MNOHATUAMW: YyHKUMA, cnocobbl 3asaHuAa ¢yHKuMKM, obnactb
3.1 onpeaeneHna U MHOXECTBO 3Ha4YeHUn ¢yHKumMKM, rpaduk GyHKLMU, B3aMMHO
obpaTHble PyHKLUK
32 OnepupoBaTb NOHATUAMM: YETHOCTb U HEYETHOCTb QYHKUMKM, HYyAn yHKUUMK,
' NPOMEKYTKM 3HAKOMOCTOAHCTBA
33 Ncnonb3oBaTtb rpadmkm GyHKUMIA ANA pelleHmns ypaBHEHWI
34 CTponTb M uMTaTb rpaduKM NMHENHON OYHKLMM, KBAZPATUYHON YHKLMM,
' cTeneHHoM GyHKLMM C LeNbiM NokasaTenem
Ncnonb3oBaTtb rpadvkm GyHKLUMIA ANA UCCNeA0BAHUA NPOLLECCOB U 3aBUCUMOCTEN
3.5 Npyv pelweHun 3agad U3 Apyrux ydvebHblX MNPeamMeToB M pPeasbHON KU3HW,
BbIpakaTb GOpPMYNaMM 3aBUCUMOCTU MEXKAY BENMUYMHAMM
4 Hayana matematnyeckoro aHan13a
a1 OnepupoBaTb  MOHATUAMMW:  NOC/NEAOBATENbHOCTb,  apudmeTMyeckaa #
' reoMmeTpuyeckan nporpeccun
42 OnepupoBaTb  NOHATUAMW:  OecKoOHeYHO  yb6biBaloWas  reomeTpuyecKas
' nporpeccus, cymma 6ecKoHe4YHo ybbiBatoLLLel reoMeTPUYECKOM NPOrpeccum
4.3 3apaBaTtb NOCNeA0BaTENbHOCTM Pa3/iMidHbIMKM cnocobamu




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenibHOI Nporpammbl cpegHero obwero obpasosaHua

44 Mcnonb3oBaTb CBOMCTBA MOC/Ae40BATENbHOCTEN W NPOrPeccuii Ana peleHus
' peanbHbIX 33434 NPUKNALHOrO XapakTepa
5 MHoKecTBa U NormKa

5.1 OnepunpoBaTb NOHATUAMU: MHOXECTBO, OnepaLmnm Hag MHOXeCTBaMu

55 Mcnonb3oBaTb TEOPETUKO-MHOMECTBEHHbIM annapaTt Aas ONUCAHWA peasibHbIX
' NPOL,ECCOB U ABNEHWUI, MPU peLleHnn 33434 U3 Apyrux y4ebHbIx npeameTos

5.3 OnepupoBaTb NOHATUAMMW: ONpesesieHne, Teopema, C/ieAcTBUE, A0Ka3aTeIbCTBO

11 KJIACC

Kopg, nposepsaemoro

Mposepsaemblie NpeaMETHbIE Pe3y/ibTaTbl OCBOEHUA OCHOBHOM

pe3synbraTa obpasoBaTtenbHOIM Nporpammbl cpegHero obuero ob6pasoBaHus
1 Yucna v BbluUCIEHUA
OnepunpoBaTb NOHATUAMM: HATypPabHOE, LLEN0E YMUCN0; MCNONb30BaATb NPU3HAKK
1.1 OENUMOCTU LENbIX YMUCes, Pas3/IoKEHUE UYMCNA Ha MNPOCTble MHOXUTENU ANA
pelleHns 3agau
1.2 OnepupoBaTb NOHATUEM: CTEMEHb C PALMOHA/IbHbIM NOKa3aTenem
13 OnepupoBaTb MNOHATUAMM: norapudm uucna, AecATUYHbIE M HaTypasibHble
' norapudmbl
2 YpaBHEHUs U HEPABEHCTBA
MpUMeHATb CBOMCTBA cTeneHn ans npeobpasoBaHUA BbipaxKeHWUI, onepMpoBaTb
2.1 NOHATUAMM: NOKa3aTeIbHOe YpaBHEHME M HEPABEHCTBO; PeLlaTbh OCHOBHbIE TUMbI

NOKa3aTe/IbHbIX ypaBHeHMVI N HEepPaBeEHCTB




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pesynbTata obpasoBaTtenbHOI Nporpammbl cpegHero obuiero ob6pasoBaHus
BbinonHATb  npeobpasoBaHMA  BblPaXKEHWUW,  coAepKawmx  norapudmbl;
2.2 OonepupoBaTb NOHATUAMM: IorapndMMUYECKOEe YPaBHEHNE U HEPABEHCTBO; PeLwaThb
OCHOBHbI€E TUMbl I0FapUPMUYECKUX YPAaBHEHWNI N HEPABEHCTB
2.3 HaxoauTb peleHma NpocTenwnx TPUFrOHOMETPUYECKMX HEPABEHCTB
! OnepupoBaTb MOHATUAMMU: CUCTEMA JIMHENHbIX YPaBHEHUN U €€ pelleHue;
' MCMNO0/Ib30BaTb CUCTEMY IMHENHDIX YPABHEHMIM A1A PeLUeHMA NPaKTUYEeCKUX 3a4ay
55 HaxoauTb pelweHna npocTeMWnX CUCTEM W COBOKYMHOCTEN paLMOHasbHbIX
' YPaBHEHUI N HEPaBEHCTB
MogaennpoBaTtb peasibHble CUTYaUuMM Ha Si3blKe anrebpbl, COCTAaBNAATbL BblparKeHus,
2.6 YPaBHEHWs, HEpaBeHCTBA M CUCTEMbI NO YCAOBUIO 3afauun, McCcnenoBaTb
NMOCTPOEHHblE MOAENIN C UCMOb30BaHMEM annapaTta aarebpbl
3 DyHKUMU U rpaduKm
OnepwupoBaTb NOHATUAMM: nepuognyeckasn bYHKLMA, NPOMEKYTKMU
31 MOHOTOHHOCTU  QYHKLMW, TOYKM 3SKCTpemMyma ¢YHKLUMKU, Haubonblee U
' HaMMeHbllee 3HayeHMa OQYHKUMM Ha NPOMEXKYTKEe; WCMO/Ib30BaTb WX AAS
nccnegoBaHuns GbyHKUMKM, 3a4aHHOM rpadrkom
OnepupoBaTb NOHATUAMMU: rpPadUKM MOKasaTeNbHOW, norapuPmuyeckor w
3.2 TPUrOHOMETPUYECKUX GYHKUMIA; n306paxkaTb MX Ha KOOPAMHATHOM MAOCKOCTU
M NCMO/Ib30BaTb AN PeLleHNn YpPaBHEHNI U HEPABEHCTB
33 MN306parkaTb Ha KOOPAWMHATHOM MNIOCKOCTU TPadUKM JIMHENHbIX YPaBHEHWUN U
' NCNoNb30BaTb UX AN1A PELIEHUA CUCTEMbI IMHEWNHbIX YpaBHEHUM
34 Ncnonb3oBaTh rpaduKkm dyHKLMIA ANA UCCNeA0BaHUA NPOLECCOB M 3aBUCMMOCTEN
' N3 ApYrux y4ebHbIX ANCUMNANH
4 Hauana matemaTnyeckoro aHan1sa
OnepupoBaTb MOHATUAMWU: HeNpepbiBHaA QyHKUMUA, npousBogHas GYHKUUK;
4.1 NUCNONb30BaTb FEOMETPUYECKMA U  PU3MYECKMI CMbICA NPOM3BOAHOM ANA

peweHnA 3aaa4




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenbHOI Nporpammbl cpegHero obuero obpasosaHua

49 HaxoguTb npousBogHble 3/7eMeHTapHbIX $YHKUMIK, BblYUCAATb NPOU3BOLHbIE
' CYyMMbl, NPOU3BEAEHNA, YHACTHOIO PYHKLUN

43 Mcnonb3oBaTb NPOM3BOAHYIO A8 UCCNenoBaHUa GYHKUMM Ha MOHOTOHHOCTb M
' SKCTPEMYMbI, MPUMEHSATb Pe3y/1bTaTbl UCCIEA0BAHUSA K NOCTPOEHUIO rPadMKOB

44 Mcnonb3oBaTb NPOW3BOAHYID ANSA  HAXOXAEHWS HaUAy4yllero peleHus B
' NPUKNALHbIX, B TOM YMACIE COLMAIbHO-3KOHOMMYECKMX, 3aa4ax

s OnepupoBaTb  MOHATUAMKW: nepBoobpasHas UM MHTerpan; MNoHUMaTb
' reomeTpuyecknii u GUsnYecKknin CMbICn MHTErpana

46 HaxoguTtb nepBoobpasHbie 31eMeHTAPHbIX QYHKLMIA, BbIYUCAATL MHTErpan no
' dopmyne HbtoToHa — JlelibHuua

47 PewaTtb npuknagHble 33gayn, B TOM YUC/E COLMANbHO-IKOHOMWYECKONO U

(I)VI3VI‘-I€CKOFO XapaKTepa, cpeacreaMn matemMaTn4eCckoro aHasim3a

MPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJLHON TPOI'PAMMBI

10 KJIACC

Koa npoBepsaemoro

lMpoBepsemblie NnpeaMmeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOWM

pesynbTaTa o6pasoBaTenbHOI Nporpammbl cpeaHero obuiero ob6pasoBaHun
1 Yucna v BbluMCaEeHUA
11 OnepupoBaTb MOHATUAMM: pauUMOHaNbHOE U  AEeNCTBUTENbHOE  4YUCAO,
' 06bIKHOBEHHanA U AecATUYHAA Apobb, MPOLEHTbI
12 BbINoMHATL apudMeTUYECKME ONepaLMm C PaLMOHaNbHbIMU U AeNCTBUTEbHbIMM

Yyncnamm




Kop nposepaemoro
pesynbrata

1.3

MpoBepAemble NnpeaMeTHbIe pe3y/bTaTbl 0CBOEHUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obwero obpasosaHua

BbINONHATL NPUBAMMKEHHbIE BbIYUCIEHUA, WCMNONb3YA MpaBuaa OKPYrAeHus,
Aenatb NPUKUAKY U OLLEHKY pe3y/ibTaTa BblMMCAEHUI

14

OnepupoBaTb NOHATUAMMU: CTENEHb C LLe/IbIM MOKasaTesem, CTaHgapTHasA dopma
3anucK AenCTBUTENbHOTO YMCIA, KOPEHb HATYypasibHOM CTEMNeHU; UCMO/b30BaTb
noaxoaauyo G¢opmy 3anmncu AencTBUTENbHbIX YACEN ANA PeLleHUs NPaKTUYECKUX
3a/la4y 1 NpeacTaBieHUA AaHHbIX

1.5

OnepupoBaTb MOHATUAMMU: CUHYC, KOCMHYC M TaHreHC MPOM3BOJIbHOMO Yrna;
MCNoNb30BaTh 3anmch NPOU3BO/IbLHOIO yrna yepes obpaTHble
TPUTOHOMETPUYECKME QYHKLUM

ypaBHeHVI‘r'I N HEPABEHCTBA

2.1

Orlepl/lpOBaTb NOHATUAMMU. TOXKAOECTBO, YpPaBHEHWE, HEePABEHCTBO, UENOE,
paunoHanibHOE, nppauynoHaabHoOe YpaBHEHWNE, HEepaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE

2.2

BbINOMHATL Npeobpa3oBaHMsA TPUTOHOMETPUUECKUX BbIPAXKEHUM U pewaTb
TPUTOHOMETPUYECKME YPaBHEHMA

2.3

BbINoMHATL Npeobpa3’oBaHUA LeEeNblX, PaUMOHANbHLIX M UPPALMOHANbHBIX
BbIPa)KEHUA WM  pewaTb OCHOBHble TWMbl  UEAblX, PaUMOHaNbHbLIX U
MPPaLMOHANbHbIX YPAaBHEHWI U HEPABEHCTB

2.4

MpumeHATb YypaBHEHUA N HepaBeHCTBa 4/1A peleHnA maTemaTUyecKkux 3agay um
3a4a4 U3 pa3INYyHbIX obnacten HayKn v peaanoﬁ HKNU3HU

2.5

MogennpoBaTtb peasbHble CUTyauun Ha A3blKe a}'IFE6pr, COCTaB/IATb BblpaKeHUA,
YpaBHEHNA, HepaBeHCTBA MO YCNOBUIKO 3a4a4Un, UCCAeA0BaTb MNOCTPOEHHbIE
moaenin C Cnoaib3oBaHNeEM annaparta anre6pb|

DyHKUMM 1 rpadmKm

3.1

OnepupoBaTb MNOHATUAMM: OYHKUMA, cnocobbl 3agaHua ¢yHKUMKM, obnactb
onpeaeneHna M MHOMXKECTBO 3HauYeHMi ¢yHKUMU, rpaduK GYHKLMK, B3aMMHO
06paTHble GYHKLMM




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenibHOI Nporpammbl cpegHero obwero obpasosaHua

3.2 OnepupoBaTb MOHATUAMM: YETHOCTb MU HEYETHOCTb YHKUMUU, HYAU yHKUUMK,
' NPOMEXKYTKM 3HAKOMOCTOAHCTBA

3.3 Ncnonb3oBaTb rpadmKkmn GYyHKLMIA ANA peLeHNa ypaBHEHW

34 CTponTb U uuTaTb rpaduKM NAMHENHON OYHKLMKM, KBaApPaTUUHON YHKLMM,
' cTeneHHom GyHKLUMM C LLeNbiM NoKasaTenem

Ncnonb3oBaTb rpadmkun GyHKLMIN ans uccnesoBaHUsA NPOL,ECCOB M 3aBUCMMOCTEN
3.5 Npyv peleHun 3agady U3 Apyrux yd4ebHbiX NPeamMeToB M peasibHON KU3HW,
BbIpaxkaTb GOPMYNaMm 3aBUCUMOCTU MEKAY BENMUYMHAMM

4 Hauana matematuyeckoro aHan13a

a1 OnepupoBaTb  MOHATUAMM:  NOCNEAOBATENbHOCTb,  apudmeTvyeckaa #
' reomeTpuyeckan nporpeccun

42 OnepupoBatb  NOHATUAMKU:  BeckoHeYHO  yb6biBalOWas  reomeTpuyeckas
' nporpeccus, cymma 6eckoHeuvHo ybbiBatoLLel reoMmeTpuUYecKoli Nnporpeccum

4.3 3apaBaTtb NOCNEA0BaATENbHOCTM PasiMiHbIMKU cnocobamu

44 Mcnonb3oBaTb CBOMCTBA MNOCNEA0BATENbHOCTEN W NPOrpeccuin AnAa peweHua
' peanbHbIX 33434 NPUKNALHOrO XapaKTepa
5 MHoxecTBa 1 N0rmKa

5.1 OnepunpoBaTb NOHATUAMMU: MHOMKECTBO, ONepaLMm HaL MHOXECTBAMM

55 Ncnonb3oBaTb TEOPETUKO-MHOMKECTBEHHbIM annapaT ANA ONUCaHUA peasibHbIX
' NPOLLECCOB M ABNEHWUI, NPU PELLUEHMM 33434 U3 APYTUX YYeOHbIX NPeaMeToB

5.3 OnepupoBaTtb NOHATUAMM: oNpeseneHune, Teopema, CneaCTBue, A0KA3aTeNbCTBO

11 KJIACC




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenbHOI Nporpammbl cpegHero obuero obpasosaHua
1 Yucna n BblYUCIEHMA
OnepnpoBaTb NOHATUAMM: HATypasibHOE, LEe/sIoe YMUC0; UCMOb30BaTb NPU3HAKK
1.1 OENVMMOCTU LLeNbIX YMCen, Pas/ioKEHWE YMUC/A HA MPOCTble MHOXUTENAW ANA
pelleHns 3agay
1.2 OnepunpoBaTb NOHATUEM: CTENEHb C PALMOHA/IbHbIM NOKa3aTenem
13 OnepupoBaTb MNOHATUAMU: NorapuPm uucna, AecATUYHble W HaTypasbHble
' norapudmbl
2 YpaBHeHMA 1 HepaBeHCTBA
MpuMeHATb CBOWCTBA CTeneHn AnA npeobpasoBaHUA BblpaXKeHWn, oNepupoBaThb
2.1 NOHATUAMM: NOKa3aTeIbHOE ypPaBHEHUE U HEPABEHCTBO; PeLLaTb OCHOBHbIE TUMbI
MOKasaTe/IbHbIX YPaBHEHWIA U HEPABEHCTB
BbinonHATb  npeobpa3oBaHMA  BblpaXKEHWN,  coaeprKawux  norapudmol;
2.2 onepupoBaTb NOHATUAMM: NorapuPMUYEcKoe ypaBHEHWE U HEPABEHCTBO; peLlaThb
OCHOBHbIE TUMbl 0rapUPMUYECKUX YPAaBHEHMI U HEPABEHCTB
2.3 HaxoauTb pelieHns NpocTenwmx TPUroHOMETPUYECKUX HEPABEHCTB
24 OnepupoBatb MNOHATUAMM: CUCTEMA JIMHEWMHbBIX YPaBHEHUN M eé pelleHue;
' MCMONb30BATb CUCTEMY JIMHENHbIX YPAaBHEHUI ANA PeLleHNA NPAKTUYECKUX 33434
55 HaxoguTb pelweHns npocTeilimMx CUCTEM W COBOKYMHOCTEM pPauMOHaNbHbIX
' YPaBHEHWUI N HEPaABEHCTB
MozennpoBaTb peasibHble CUTYaUMK Ha A3blKe anrebpbl, COCTaBAATb BbIPAXKEHUS,
2.6 YPaBHEHWs, HEpPaBEeHCTBA W CUCTEMbI MO YC/AOBUIO 33434M, WCCNefoBaTb
NOCTPOEHHble MOAENIN C UCNO/Ib30BaHMEM annapaTa aarebpsl
3 DyHKUMM 1 rpadmKm
OnepupoBaTb NOHATUAMM: nepuoanyeckas byHKUMA, NPOMEKYTKM
31 MOHOTOHHOCTM  QYHKUMKM, TOYKM IKCTpeMyma JyHKUMKU, Hambonbliee U

HaMmeHbllee 3HayeHUs OYHKUMM Ha MPOMEXKYTKE; WMCMONb30BaTb MX A8
nccnenoBaHua pyHKUMK, 3a4aHHON rpaduKom




Kop nposepaemoro

MpoBepsaemblie NnpegMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOM

pe3ynbraTa obpasoBaTenbHOI Nporpammbl cpegHero obuero obpasosaHua
OnepupoBatTb MNOHATUAMMW: TrPaPUKM MOKA3aTeNbHOW, NorapuPmuyeckoinr w
3.2 TPUrOHOMETPUYECKUX YHKLMIA; n306parkaTb UX Ha KOOPAWMHATHOM MJIOCKOCTU
M NCMNO/Ib30BATb A4/1A PeLleHNA YPaBHEHUI U HEPABEHCTB
33 N306parkaTb Ha KOOPAWMHATHOM MAOCKOCTU TPAaPUKM JIMHENHbIX YPaBHEHWUI U
' MCMNOAb30BaATb UX 418 PELIEHMA CUCTEMbI IMHENHbIX YPaBHEHUM
34 Ncnonb3oBaTtb rpadunku GyHKLMIA ANA Uccnef0BaHUA NPOLLECCOB U 3aBUCUMMOCTEN
' M3 APYrvx y4ebHbIX ANCUUNINH
4 Hayana matemaTnyeckoro aHaamsa
OnepupoBaTb MNOHATUAMMU: HenpepbiBHaA OGYHKUKUA, Npou3BoaHaa GyHKUUK;
4.1 MCMONb30BaTb FEOMETPUYECKUIA U (U3MYECKMIA CMbICT MNPOWU3BOAHON ANs
peleHuns 3agay
42 HaxoguTb npousBogHble 3feMeHTapHbIX $YHKUMI, BblYUCAATb NPOU3BOAHbIE
' CYMMbI, NPOM3BEAEHMUA, YACTHOTO GYHKLMIA
43 Mcnonb3oBaTb NPOM3BOAHYIO ANA UCCNea0BaHUA GYHKLUMW HA MOHOTOHHOCTb U
' 3KCTPEMYMbI, MPUMEHATb Pe3y/bTaTbl UCCNEA0BAHUA K MOCTPOEHMUIO rPadMKoB
44 Mcnonb3oBaTb NPOWM3BOAHYID AN HAXOXAEHWA HaWAy4yllero peleHus B
' NPUKAALHbBIX, B TOM YMCAE COLMANIbHO-9KOHOMMYECKMX, 3aa4ax
s OnepupoBaTb  NOHATUAMW: NepBoObBpPasHas M MHTerpan;  MNOHUMATb
' reoMeTpUYecKMn N GU3MYECKMn CMbICA MHTerpana
46 HaxoguTtb nepBoobpasHblie 31eMEHTAPHbIX QYHKLMMA, BbIYUCAATL MHTErpan no
' dopmyne HbtoToHa — JlelibHnua
47 PewaTb npuKknagHble 334auyn, B TOM YMUC/IE COLMANbHO-IKOHOMWUYECKONO U

¢M3M‘-IE'CKOFO XapaKTepa, cpeacTtBaMn MaTeMaAaTUYECKOrIo aHasin3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC




Kop, MpoBepAeMblii aneMeHT cogepKaHua
1 Yucna v BbluMCAeHUA
PaumoHanbHble uncna. OB6bIKHOBEHHble M  AEeCATUYHble AP0OM, NPOLEHTbl, OGeCcKOHeyHble
11 nepuoguyeckne  gpobu. Apudmetrmyeckme onepaumMm € PaLMOHANBHBIMU  YUCNAMMU,
’ npeobpa3oBaHMA YUCIOBbIX BbipaxKeHui. MpumeHeHne apobel M NPOUEHTOB ANS peLleHus
NPUKNALHbIX 33434 U3 PA3INYHbLIX OTPACAEN 3HAHNI U PeasbHOM XKU3HU
JencreutenpHble Ymcna. PaunoHanbHble U MppaunoHanbHble Yncaa. ApudmeTnyeckne onepaumm
1.2 | c pencTBUTENBbHBIMK YUCAaMU. TPUBNNKEHHBIE BbIYUCIEHUA, NPaBUAA OKPYIAEHUA, MPUKMAKA U
OLeHKa pe3yabTaTa BblYUCAEHUI
CTeneHb C UenblM MoKasaTenem. CTaHgapTHaa ¢opma 3anucM  AeUCTBUTENbHOIo 4Yucna.
1.3 | Ucnonb3osaHwue nogxoaaLei Gopmbl 3annUcK AeNCTBUTENbHBIX YACEN ANA PELLEHNA NPAKTUYECKUX
3a/ia4y U NpeacTaBaeHUA AaHHbIX
14 ApudmeTnyeckuin KopeHb HATypanbHOM cTeneHu. [enctBua € apuPMeTUYECKMMM KOPHAMM
' HaTypasibHOW cTeneHwu
s CMHYC, KOCUMHYC M TaHreHC YMC0BOrO apryMeHTa. APKCMHYC, apPKKOCUHYC, apKTAHFEHC YMCN0BOTO
"~ | aprymenTa
2 | YpaBHeHUA N HepaBeHCTBa
2.1 | ToxkpecTBa n TOXKAECTBEHHbIE Npeobpa3oBaHUs
2.2 | NpeobpazoBaHUe TPUTOHOMETPUUECKUX BbiparKeHUIA. OCHOBHbIE TPUTOHOMETpUYEcKne Gopmybl
2.3 | YpaBHeHUe, KOpeHb YpaBHEHMA. HepaBeHCTBO, pelleHne HepaBeHCTBa. MeToa MHTepBasios
2.4 | PeweHue Lenbix 1 apobHO-PaLMOHANbHBIX YPAaBHEHWIA U HEPABEHCTB
2.5 | PeweHune nppaLmMoHanbHbIX ypaBHEHUIN U HEPaBEHCTB
2.6 | PelueHne TPUrOHOMETPUYECKMX YPaBHEHWA
57 MpuMmeHeHWe YypaBHEHWUA M HEPABEHCTB K peLUeHMI0 MaTEMATUYECKMX 33434 M 334,34 U3 Pa3/IMYHbIX

obnactei HayKn 1 peasibHOM KU3HU




Kog MpoBepAeMblii aneMeHT cogepKaHua
3 | ®yHKUMM U rpadmKu
3.1 | dyHKuUMA, cnocobbl 3agaHNA GyHKUMK. TpaduK GyHKLMN. B3anMHO obpaTHbie PyHKLMK
3.2 Obnactb onpegeneHUs W MHOMECTBO 3HAYeHUN yHKUuMU. Hyam oyHKumK. TpomekyTKU
’ 3HAKOMOCTOAHCTBA. YETHbIE N HEUYETHbIE PYHKLUUK
33 CteneHHas PpyHKUMA C HATypasbHbIM U LLeAbIM NokasaTenem. E€ csolicTBa u rpadmKk. CBoncTea U
| rpaduk kopHa n-oit cTenexm
34 TpUroHomeTpuYecKana OKPYKHOCTb, onpefeseHne TPUTOHOMETPUYECKMX (YHKLMIA YMCI0BOrO
" | aprymenTa
4 | Hayana matemaTU4ecKoro aHaamsa
a1 MNocnepoBatenbHOCTY, cnocobbl 3agaHunA nocnenoBaTeNlbHOCTEN. MOHOTOHHbIE
' nocienoBaTelbHOCTH
ApudmeTnyeckas M reomeTpuyeckaa nporpeccum. beckoHeuyHo ybbiBalolWas reomeTpuyeckas
4.2 | nporpeccma. Cymma 6eckoHeuHo ybbiBatoLLel reomeTpuyeckon nporpeccum. Dopmyna CAOKHbIX
NPOLEHTOB. Mcnosib3oBaHWe NPOrpeccun ANa peweHna peasbHbiX 33434 NPUKIAAHOIO XapakTepa
5 MHoXecTBa 1 noruka
MHoKecTBO, onepaumn Hag MHo)KecTBamu. [Auarpammbl dinepa — BeHHa. [lpumeHeHue
5.1 | TeopeTKO-MHOXECTBEHHOro annapaTta AAA ONUCaHWA peasbHbIX MPOLECCOB M ABAEHWUM, NpwU
peLeHnm 33434 U3 ApYrux y4ebHbIX NpeaMeToB
5.2 | Onpepenexune, Teopema, cneacrTeune, A0Ka3aTeNbCTBO
11 KJIACC
K MpoBepaembiii 31eMeHT coaeprKaHusa
oA

1

Yucna n BblYUCEHMA




Mposepaembiii 3n1eMeHT coaeprKaHus

Kop

1.1 | HatypanbHble u uenble yucna. NMpusHakmM 4enmmocTn uenblx yncen

1.2 | CTeneHb ¢ paumMoHanbHbiM NoKasaTenem. CBOMCTBA CTENEHM

1.3 | Norapndm uncna. lecaTnyHble 1 HaTypasibHbie norapndmbl
2 | YpaBHeHMA N HepaBeHCTBa

2.1 | NpeobpasoBaHuMe BbIpaXKEHWU, COAEPrKALLMX NorapndMmbl

2.2 | NpeobpazoBaHUe BbipaXKeHUI, COAEPKALLNX CTENEHM C PaLMOHAbHBIM NOKa3aTenem

2.3 | Mprmepbl TPUFOHOMETPUYECKUX HEPABEHCTB

2.4 | NoKkasaTenbHble ypaBHEHUA N HEPaBEHCTBA

2.5 [ Norapudommyeckme ypaBHEHMA M HEpPABEHCTBA

26 CucTeMbl IMHENHDBIX YPaBHEHUN. PelleHne NPUKAALHbIX 33434 C MOMOLLbIO CUCTEMbI IMHENHbIX
" | ypaBHeHuit

2.7 | CuUcTeMbl M COBOKYMHOCTU PaLMOHaNbHbIX YPAaBHEHUIA U HEPABEHCTB

28 MpuMeHeHWe ypaBHEHWUIM, CUCTEM U HEPABEHCTB K PELUEHUI0O MaTeMATUYECKMX 33434 M 33434 U3
’ pa3/IYHbIX 06NaCTEN HAYKM U PeasibHOM KU3HU
3 | ®yHKUMK n rpadukn

31 ®dyHKumA. Mepuognyeckne OGYHKUMAU. [IPOMENKYTKM MOHOTOHHOCTU PYyHKUUK. MaKcumymel
’ N MUHUMYMbI GYHKUMKU. Hanbonbluee n HaMMeHbLULEee 3HaYeHNe GYHKLMM HA NPOMEKYTKe

3.2 | TpuroHomeTpumyeckne GyHKLMK, UX CBOMCTBA M rpadUKK

3.3 | NokasaTenbHasa 1 norapudmmnyeckas GyHKUMM, UX CBOMCTBA M rpaduKm

3.4 | Ucnonb3oBaHue rpadpuKos GYHKLNI ANA pelleHma ypaBHEHUIA U IMHENHBIX CUCTEM




o Mposepaembiii 3n1eMeHT coaeprKaHus
oA

35 Ucnonb3oBaHme rpadmuKkoB GyHKUMIN ONA UCCNefoBaHMA NMPOLLECCOB M 3aBUCUMMOCTEN, KOTopble
’ BO3HWKAIOT NPU pPeLleHNN 3a4a4 U3 ApYrnx y4ebHbIX NPeMeTOB U PeaibHOM XKU3HU

4 Havyana matematnyeckoro aHanam3a

4.1 | HenpepblBHbie PyHKUMKN. MeToa MHTEPBAIOB A/1A PeLleHNs HepPaBEeHCTB

4.2 | NpoussogHan pyHKUMKN. FeomeTpriecknin U GU3MYECKNn CMbIC/T NPOU3BOLHOM

MpounsBoaHble 3nemeHTapHbiX GYHKUMK. Dopmysbl  HaAXOKAEHMA NPOM3BOAHOM CYyMMbI,

4.3
npou3BeLeHUA U YaCTHOrO GyHKLMIA
a4 MpumeHeHWe NPOM3BOAHON K McCNefoBaHUIO GYHKLMIA Ha MOHOTOHHOCTb M 3KCTPEMYMbI.
' HaxokaeHvne Hanbonbluero n HaMMmeHbLUEero 3HayeHnA GyHKLMM Ha OTpesKe
as MprmeHeHWe NPOM3BOAHOM ANA HAXOXKAEHUA HaUyYLLero pelleHna B NPUKNaaHbIX 3aga4ax, Ana

onpeaeneHns CKopocTu NpoLecca, 3agaHHoOro Gopmynon uam rpadprkom

4.6 | NepBoobpasHan. Tabamua NepBoobpasHbIX

47 WMHTerpan, ero reomeTpuyecknini U Gpu3n4ecKknii cmbicn. BblumcneHne mHTerpana no dbopmyne
" | HoloToHa — NelbHuLa

ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OFPA30BATEJIBbHOM ITPOI'PAMMBI CPETHEI'O
OBIIEI'O OBPA3OBAHUA

Kop,
MpoBepsaemble Tpeb60BaHUA K NpeaMeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOIA
nposepsemoro .
o6pasoBaTesibHOW NporpaMmmbl cpeaHero obuiero o6pasoBaHus
Tpe6oBaHuA
BnageHne meTogamM [0KA3aTeNbCTB, aJropMTMamMu pelleHua 33fady; ymeHue
1 dbopmynmpoBaTb M ONepupoBaTb MOHATUSMW: OnpepesieHMe, aKCcMoma, TEOpPeMa,

cneacteve, CBOMCTBO, MPW3HAK, A0Ka3aTeNbCTBO, PaBHOCU/bHblE GOPMYIUPOBKY;
NPMMEHATb  UX; yMeHue dopmyanposaTb obpaTHoe W NPOTUBOMNOONKHOE




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

YyTBEPXKAEHWE, NPUBOAUTL MPUMEPbI W  KOHTPNPUMEPbLI, MCMO/b30BaTb METOA
MaTeMaTUYeCKoM MHAYKUMN; NPOBOAUTL A0Ka3aTe/IbHble PAaCCYKAEHMA NPU peLleHnn
334,34, OLLEHUBATb JIOTMYECKYIO MPaBUIbHOCTb PACCYKAEHWUIN; YMEHUE OnepupoBaThb
NOHATUAMM: MHOMKECTBO, NMOAMHOMKECTBO, OMNepauun Hag MHOXKeCcTBamu; yMeHue
MCNO/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIM annapat A8 OnNucaHWUA  peasibHbIX
NPOLLEeCCOB M AIBIGHUI U NpPU peleHuMM 3agady, B TOM YMCIe U3 APYrUX y4ebHbIX
npeameToB; YMeHMe onepupoBaTb NOHATUAMMU: rpad, CBA3HLIN rpad, AepeBo, LUUKA,
rpad Ha NAOCKOCTH; yMeHWe 334aBaTb M ONUCbLIBATb rpadbl Pa3IMYHbIMUK crocobamuy;
MCcnoib30BaTh rpadbl NPU peLleHnn 3aga4

YMeHve onepupoBaTb MOHATUAMMU: HATypanbHOE YMUCAO, LLeNI0e YMCAO, CTeneHb C
LenbiM MoKasaTesieM, KOpeHb HaTypa/ibHOM CTeneHu, CTeneHb C PauMOHa/bHbIM
noKasaTtenem, CTeneHb C AEWCTBUTENIbHbIM MOKasaTesieM, I0rapuemM 4mcna, CUHYC,
KOCMHYC M TaHI€HC MPOU3BOJIbHOIO YMC/1A, OCTATOK MO MOAY/I0, PALLMOHAIbHOE YNCAO,
MPPALMOHANbHOE YMC/I0, MHOMECTBA HaTypasibHbIX, UeAblX, PaLMOHaNbHBbIX,
AeNCTBUTE/IbHBIX YMCEN; YMEHUE UCMO/b30BATh MPU3HAKU L4EIMMOCTM, HAUMEHbLUMWIA
06WMit fennuTens M HaMmeHbluee obluee KpaTHoe, aaropuTm EBkIMAa npu peweHum
3a4,a4; 3HAKOMCTBO C Pa3/IMYHbIMU MO3ULMOHHBIMM CUCTEMAMM CYUCNIEHUA; YMEHUE
BbIMO/IHATbL BbIYMC/IEHUE 3HAYEHUI U NPeobpa3oBaHUA BbIPAXKEHWUI CO CTEMNEHAMM U
norapudmamu, npeobpasoBaHUA APOOHO-PALMOHA/bHBIX BblPAXKEHUH; YMeHMWe
onepupoBaTb MNOHATUAMM: MOC/NEA0BaTEeNIbHOCTb, apudMeTUYecKas nporpeccus,
reomeTpuyecKas nporpeccus, beckoHeyHo ybbiBatoLLan reomeTpuyecKas nporpeccus;
ymeHWe 33a[aBaTb NOCNEA0BaTE/NIbHOCTU, B TOM YMCNE C MOMOLLbIO PEKYPPEHTHbIX
bopmyn; ymeHWe onepupoBaTb MOHATUAMMW: KOMMJIEKCHOE YMUCIO, COMPAXKEHHble
KOMM/IEKCHbIE 4YMCNA, MOAY/Ab M apryMeHT KOMMAEKCHOro uucna, ¢$bopma 3anucu
KOMMIEKCHbIX 4Yucen (reomeTpuyeckas, TPUrOHOMETpUYeckana W anrebpauyeckas);
yMeTb NpOM3BOAMTL apudPMeTUYECKMe [AEeUCTBUMA C KOMMNEKCHbIMU  YUCNaMU;
NPUBOAUTL NPUMEPbI UCMOIb30BAHMA KOMMNEKCHbIX YACEN; ONEePUPOBaATb NOHATUAMMU:
maTpuua 2x2 1 3x3, onpegenntesib MaTpuLLbl, rEOMETPUYECKUIA CMbICA onpeaenmTenn

YMeHMe  onepupoBaTb NOHATUAMM: pauunoHanbHble, MppaunoHanbHble,
NoKasaTe/ibHble, CTENEHHbIE, IorapuPMmUYEcKne, TPUrOHOMETPUYECKNE YPAaBHEHUA U
HEepPaBEeHCTBA, WX CWUCTEMbl; YMEHWEe OMnepupoBaTb MOHATUAMM: TOXKALECTBO,
TOXAecTBeHHOe Npeobpa3oBaHUe, ypaBHEHME, HEPABEHCTBO, CMCTEMA YPaBHEHUIA U
HEepPaBEHCTB, PAaBHOCUNLHOCTb YPaBHEHWIA, HEPABEHCTB M CUCTEM; YMEHMWe peluaTb
YPaBHEHUA, HEPaBEHCTBA M CUCTEMbl C MOMOLLbIO Pa3INYHbIX NPUEMOB; pelaTb
YPaBHEHUA, HEpaBeHCTBA M CUCTEMblI C MapPaMETPOM; MNPUMEHATb YPaBHEHMSA,
HEpPaBEeHCTBA, WX CUCTEMbl ANA pPeWeHUs MmaTemMaTMYecKuMx 3adady M 3agady us
PasNNYHbIX 061aCTEN HAYKM U PEaNibHOM KU3HU

YMeHue onepupoBaTb MNOHATMAMM: GYHKUMA, YETHOCTb GYHKUMM, MEepUOANYHOCTb
bYHKLMK, OrpaHMYEeHHOCTb GYHKLMM, MOHOTOHHOCTb GYHKLUMM, SKCTPEMYM DYHKLMMK,
Hanbosbliee M HauMeHbllee 3HauyeHUAa QGYHKUMM Ha MPOMEXKYTKe, HenpepbiBHas




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

bYHKLUMA, acMMNTOTbl rpaduKa GyHKLMKU, NepBas M BTOpasa Npou3BogHas GpyHKUUM,
reoMeTpuyecknin -~ 1M ¢GM3MYECKMIA  CMbICA  MPOU3BOAHONM, nNepBoobpasHas,
onpeaenéHHbIn MHTErpan; YyMmeHMe HaxoguTb acCMMNTOTbl FpadmKa GyHKLMN; yMmeHue
BbIYNCAATb NPOM3BOAHbIE CYMMbI, MPOM3BEAEHMS, YACTHOIO U KOMMNO3NLUUU QYHKLMUIA,
HaxoauTb YpaBHEHME KacaTenbHOM K rpaduky JYHKUMKU; YMEHMEe HaxoamuTb
NPOU3BOAHbIE 3/IeMEHTAPHbIX QYHKUMIA; YMEHME MCNONb30BaTb NPOM3BOAHYIO AN
nccnenoBaHunsa GyHKUMIA, Haxo4MTb HAMOONbLUME U HAMMEHbLUME 3HAYEHNA GYHKUNIA;
CTpoUTb rpadMKM MHOIOYIEHOB C MCMO/JIb30BaHMEM annapata MaTemMaTU4ecKoro
aHa/M3a; NPUMEHATb NPOU3BOAHYID A8 HAXOMAEHWSA HAWAyyllero peweHus B
NPUKNAAHbIX, B TOM YUC/ie COLMAZIbHO-IKOHOMUYECKUX M PU3MYECKMX 3ajayax;
HaxoauTb Naowaan u o6bémbl GUTYpP C MOMOLLBIO MHTErPana; NPMBOAUTL NPUMEpSI
MaTeMaTU4YeCcKoro MmoaennpoBaHuaA ¢ NoMmoLpto anddepeHLManbHbIX ypPaBHEHWN

YMeHMe onepmMpoBaTb NOHATUAMM: TPAPUK GYHKLMM, 0BpaTHas GYHKUMS, KOMMNO3ULUS
OYHKUMIA, nMHeMHana GyHKUMA, KBagpaTuyHaa ¢yHKUMA, pauuoHanbHas QyHKUMS,
cTeneHHasn byHKLMA, TPUrOHOMETpUYEeCcKme bYHKLMMK, obpaTHble
TPUrOHOMETpUYECKME YHKUMKM, MOKasaTeslbHas M norapubmuyeckan  QGyHKUUWK;
yMeHMe CTPOUTb TPadUKM U3yYeHHbIX OYHKLMI, BbINOAHATL NpeobpasoBaHus
rpadukoB GYHKUMIA, MCNONb30BaTb rPaduMKM ANA  M3YYEeHUs MNPOLLEeCccCoB MU
3aBMCMMOCTEN, NPU peleHnn 3agay M3 APYrux y4ebHbIX NpesmeToB M 3a4ay U3
PEeanbHOM »KU3HW; BblpaXKaTb GOPMY/SaMM  33aBUCMMOCTM MEXKAY BEANYUMHAMM;
NCNoAb30BaTb CBOMCTBA U rpadMKmn GYHKLUNIN Ans pelleHns ypaBHEHUIA, HEPAaBEHCTB U
33434

C NapameTpamu; M306paxkaTb Ha KOOPAMHATHOM MJIOCKOCTM MHOMKECTBa peLueHUi
YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHMe peLlaTb TEKCTOBbIE 3a4a4M PasHbIX TUMOB (B TOM YMC/Ie Ha NPOLEHTbI, 40U U
4yacTu, Ha ABUXKEHWE, PaboTy, CTOMMOCTb TOBApPOB M YC/IYT, HAaNOrM1, 3a4a4u U3 obiactm
yrNpaBAeHUA /IMYHBIMU U CEMENHbIMM  GUHAHCAMM); COCTaBAATb  BbIParkeHwUs,
ypaBHeHMUs, HepaBeHCTBa
M MX CUCTEMbI MO YCN0BUIO 3a4a4M, UCCen0BaTb NONYYEHHOE pelleHme U OLeHMUBaTb
npaBgonoAobHOCTL pPesyabTaToB; YMEHWE MOAENMPOBaTb peasibHble CUTyaLuu Ha
A3bIKe MaTEMaTMKM; COCTaB/ATb BblPaXKeHWs, YpaBHEHNA, HEPABEHCTBA M UX CUCTEMDI
No YCNOBUIO 3afayu, WCCenoBaTb MOCTPOEHHbIE MOZLENU  C UCNOJ/b30BAaHUEM
annapata anrebpbl, UHTEPNPETUPOBATb NOJIYUYEHHbI pe3ynbTaTt

YMeHMe onepupoBaTb MNOHATUMAMW: cpeaHee apudmeTMYecKoe, MeguaHa,
Hanbosbliee W HaMMeHbllee 3HauyeHun, pasmax, AaAucnepcus, CcTaHgapTHoe
OTKNOHEHMEe uucioBoro Habopa; YyMeHWe WU3B/AeKaTb, WHTEPNPEeTUPOBaTh
MHPopMaumio, npeacTaBiAeHHyl0 B Tabauuax, Ha Aguarpammax, rpadpukax,
OTpa)kalollyld CBOMCTBA peanbHblX MPOLECCOB W  ABAEGHWN; NpPeacTaBAATb
MHPOPMaLUMIO C NOMOLLbID Tabauu, M AuMarpamm; McCAefoBaTb CTaTUCTUYECKUE
[AaHHble, B TOM YMCe C NPUMEHEHNEM rpadUUEeCcKMX METOA0B M 31EKTPOHHbIX CPeACTB;




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

rpapuyeckn uccnenoBaTb COBMECTHble HAbAOAEHUA € MOMOLLBIO  AMarpamm
paccemBaHUA U IMHENHOM perpeccum

YmeHue onepupoBatb MOHATUAMMWU: CAYYaWHbIA OMbIT W Cc/aydaliHoe cobbiTue,
BEPOATHOCTb  C/AY4aMHOro  COBbITUA; yMEHME  BblYMCAATb  BEPOATHOCTb C
NCNOMb30BaHMEM TpadMyeCcKNUX MeToA0B; NPUMEHATb (GOPMY/bl  CNOXKEHUA W
YMHOXeHUA BepoAaTHoCTeN, dopmyny MOSHOW BepOATHOCTU, dopmyny BepHynnuy,
KOMbOUHaTOpHble GaKTbl U GOpPMy/bl; OLLEHUBATL BEPOATHOCTU pPeasnbHblX COObLITUIA;
YyMeHMe onepupoBaTb MOHATUAMM: C/Ay4aMHaA Be/IMYMHA, pacnpegeneHue
BEPOATHOCTEN, MaTeMATUYECKOE OXMAAHWNE, AUCMEPCUSA U CTAHAAPTHOE OTKIOHEHUe
CNy4yailHOW BeAUYMHbI, YHKUMW pacnpefeneHns M NAOTHOCTU pPaBHOMEPHOrO,
MOKa3aTe/IbHOro U HOPMANbHOTO pacnpefeneHuii; ymeHue MCNoab30BaTb CBOMCTBA
M3YYEeHHbIX pacnpeseneHnii s pelweHna 3afay; 3HaKOMCTBO C MOHATUAMM: 3aKOH
60/1bLLIMX YMCEN, METOAbI BbIBOPOUHbIX UCCNEA0BAHWNIT; YMEHWE NPUBOANUTL NPUMEPDI
npoABAeHMA 3aKOoHa 60/bLIMX UYMCENn B MPUPOAHbBIX M ODOLLECTBEHHbIX ABJEHUAX;
YMeHWe onepupoBaTb MOHATUAMM: COYETaHMe, MepPecTaHOBKA, YMCIO COYEeTaHWM,
YMCNOo NePeCcTaHOBOK; 6UHOM HblOTOHA; yMeHWe NPUMeHATb KOMBUHaATOPHbIe GaKTbl 1
paccy>KAeHuA ANA pelleHuna 334adv; OLEeHMBATb BEPOATHOCTM peasibHbiX COObITUIA;
COCTaB/IATb BEPOATHOCTHYIO MOAE/Nb U MHTEPNPETUPOBATL NOJYYEHHbIN pe3ynbTaT

YMeHue onepupoBaTb MNOHATUAMW: TOYKa, NPAMasA, MNJOCKOCTb, MNPOCTPAHCTBO,
OTPe30K, Ny4, Be/IMYMHA YrAa, NAOCKMIA Yyron, ABYrPaHHbIA Yyros, TPEXrpaHHbIA yro,
CKpeluMBaloWwmecs npsmble, NapanneNbHOCTb M NEepneHAMKYNSAPHOCTb NPAMbIX W
NIOCKOCTEN, Yo MeXKAY NPAMbIMU, YTO MEXKAY NPAMOI U NNOCKOCTbIO, YTON MeXAyY
NNIOCKOCTAMM, PACCTOAHME OT TOYKM A0 MNOCKOCTM, PACCTOAHWE MEXKAY NPAMbIMMU,
PaCCTOsIHME MeXKAy MIOCKOCTAMM; YMEHMEe WCNo/b30BaTb NPWU pelleHun 3aaauy
n3yyeHHble GaKTbl U TEOPEMbI NIAHUMETPUN; YMEHUE OLLEHMBATL Pa3Mepbl 06bEKTOB
OKPY*KaloLWEero Mmnpa; CTPOUTb MaTeEMaTUYECKNE MOLEN C MOMOLLbIO FTEOMETPUYECKUX
MOHATUIN M BENIMYUH, PELaTb CBA3AHHbIE C HUMM NPAKTUYECKUE 334a4M
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YMeHMe onepupoBaTtb NOHATUAMM: NaoWaab GuUrypbl, 06bEM GUTypbl, MHOTOTPAHHUK,
NPaBU/bHBLIA MHOFOrPaHHWK, CeYeHWe MHOrorpaHHuWKa, Ky6, napannenenuneq,
npvsma, nMpamunga, urypa v NoBepxXHOCTb BPaLLEHMA, LMAMHAP, KOHYC, Wwap, cdepa,
naowaab chepbl, NAoWaab NOBEPXHOCTU NUPaMUAbl, NPU3MbI, KOHYCa, UMAMHAPA,
06bEéM Kyba, NPAMOYroNbHOro napannenenunega, NMpPaMmuabl, NPM3Mbl, LUANHAPA,
KOHYCa, Wapa, pa3sBépTKa NOBEPXHOCTU, CEYEHUA KOHYCa U LMANHAPA, NapaiesbHble
OCU WMAM OCHOBaHWIO, CeYEHME Lapa, NIOCKOCTb, Kacawowaaca chepbl, LMANHAOPA,
KOHYCa; YyMeHMWe CTPOWUTb CeYeHWe MHOrorpaHHMKa, M306paxkaTb MHOFOrpPaHHWKM,
bUrypbl M NOBEPXHOCTM BPALLEHMSA, UX CEYEHUSA, B TOM YMCE C MOMOLLbIO 3N1EKTPOHHbIX
CPeAcCTB; YMeHME MPUMEHATb CBOWCTBA FEOMETPUYECKMX GUryp, CamocToATe/NbHO
dopmynnpoBaTtb onpeaeneHns nsydaemoix GUryp, BolasuraTb rMnoTesbl O CBOMCTBAX U
Nnp13HaKax reometpuyeckmx ¢uryp, o6oCHOBbLIBaTb MM ONPOBEpraTb WUX; ymeHue




Kog,
MpoBepaemMble TpeboBaHUA K NpeaMEeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOM
npoeepaemoro "
o6pasoBaTesibHOW NporpaMmmbl cpeaHero obwero o6pasoBaHus
TpeboBaHuna

NPoBOAMTbL KnaccubuKaumioo oéuryp no  pasiMyHbIM - MPU3HAKaM, BbIMOAHATbL
HeobxoAMMble AOMONHUTENbHbIE NOCTPOEHUA

YmeHue onepupoBaTb MOHATUSMU: LOBUKEHWE B MPOCTPAHCTBE, MapaniesnbHbli
nepeHoc, CMMMETPUA Ha MJIOCKOCTU M B MPOCTPAHCTBE, NMOBOPOT, NpeobpasoBaHue
noaobusa, noaobHble GpUrypbl; yMmeHMe pacno3HaBaTb paBHble U Nog00Hble GpUrypsl, B
TOM 4uc/ie B NPUPOAE, UCKYCCTBE, apXMTEKType; MCNo/ab30BaTb reomeTpuyeckue
OTHOLWIEHMA NPU peleHnn 3a4a4; HaxoAUTb FreOMeTPUYECKME BENNYMHDI (AMHa, yron,
11 nowagab, 06BbEM) Npu peLleHnm 3a4a4 U3 4Ppyrux y4ebHbIX NpeaMeToB U U3 peanbHoM
U3HU; YMEHME BbIUMUCAATb FEOMETPUYECKUE BEAMYMHBI (4/MHaA, yrona, naowaap,
06BbEM, Nowaab NoOBEPXHOCTU), UCMONb3YA U3ydYeHHble GOPMy/bl U METOAbI, B TOM
yucne: naolagb NOBEPXHOCTM MMPaMUAbI, NMPU3MbI, KOHYyCa, LUMAMHAPA, naowaab
chepbl; 06bEM Kyba, NMpAMOYronbHOro napannenenunena, NUpPamuabl, NPU3MbI,
UMANHAPA, KOHYCa, Wapa; YMeHNe Haxo4nTb OTHoLleHne 06bEMoB NoaobHbIX duUryp

YMmeHune onepnpoBatb NMOHATUAMU. NPAMOYrosibHaAa CUCTEMa KOOPAMHAT, BEKTOP,
KOOpPAUHATbl TOYKKU, KOOPAOUNHATblI BEKTOPaA, CymmMma BEKTOPOB, Npon3sBegeHne BEKTOPA
12 Ha 4YNCNO, Pa3/IoKEHNE BEKTOPa Nno 6a314cy, CKanApHoOe npounsseneHmne, BEKTOpHOE
npon3ssengeHune, yron mexay BEeKTOpaMM, yMeHUe UCnoJsib3oBaTb BEKTOprIVI n
KOOp,D,MHaTHbIVI METOo ANA peweHnAa reomeTpnyeCckmnx 3agay n 3agad gpyrux yqe6H bIX

npegmeTos

YMeHue BblGMpaTb MOAXOAAWMI MeToh AN peleHus 33a4auu; MOoHMMaHWe
3HAYMMOCTM MATEMATMKM B U3Yy4EHMM MPUPOAHBLIX U 06LLECTBEHHbIX MPOLECCOB U
13 fIBNIEHUIN; YyMeHMe pacno3HaBaTb MPOSB/EHWE 33aKOHOB MATEMATMKU B WCKYyCCTBE,
ymeHue MpUBOAUTb NPUMEpPbI MAaTEMATUUYECKUX OTKPbITUIA POCCUIACKON U MMUPOBOWA
MaTeMaTUYECKOWN HayKK

ITPOBEPSEMBIE HA EI'D 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOU OBPA3OBATEJIBHOMU ITPOI'PAMMBbI CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

Kop,
MpoBepsaemble Tpeb60BaHUA K NpeaMEeTHbIM pe3y/ibTaTaM OCBOEHUA OCHOBHOIA
nposepsemoro .
o6pasoBaTesibHOW NporpaMmmbl cpeaHero obuiero o6pasoBaHus
Tpe6oBaHuA
BnageHne meTogamM [0KasaTeNbCTB, ajiropMTMaMu pelleHua  33dad; YmeHue
1 dbopmMmynmpoBaTb M OnNepupoBaTb MOHATUAMMW: ONpeaesieHne, aKCcMoMma, Teopema,

cneacteve, CBOMCTBO, MPW3HAK, A0Ka3aTeNbCTBO, PaBHOCU/bHblE GOPMYAUPOBKY;
NPMMEHATb  UX; yMeHue dopmyanposaTb obpaTHoe W NPOTUBOMNOONKHOE




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

YTBEPXKAEHWE, NPUBOAUTL MPUMEPbI W KOHTPNPUMEPbI, MCMO/b30BaTb METOA
MaTeMaTUYeCKoM MHAYKUMN; NPOBOAUTL A0Ka3aTe ibHble PAaCCyKAEHMA NPU peLleHnn
334,34, OLLEHUBATb JIOTMYECKYIO MPaBUIbHOCTb PACCYKAEHWUIN; YMEHUE OnepupoBaThb
NOHATUAMM: MHOMKECTBO, NMOAMHOMKECTBO, OMNepauun Hag MHOMECTBaMU; YMeHue
MCNO/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIM annapat A8 ONWCaHMA  peasibHbIX
NPOLLEeCCOB M AIBIGHUI U NpPU peleHuMM 3agady, B TOM YMCIe U3 APYrUX y4ebHbIX
npeameToB; YMeHMe onepupoBaTb NOHATUAMMU: rpad, CBA3HLIN rpad, AepeBo, LUUKA,
rpad Ha NAOCKOCTU; yMeHWe 3a4,aBaTb M OMMUCLIBATL rpadbl PasIMyYHbBIMK cnocobamu;
MCcnoab30BaTh rpadbl NPU peLleHnn 3a4a4

YMeHve onepupoBaTb MOHATUAMMU: HATypanbHOE YMUCAO, LLeNI0e YMCAO, CTeneHb C
LenbiM MoKasaTesieM, KOpeHb HaTypa/ibHOM CTeneHu, CTeneHb C PauMOHa/bHbIM
noKasaTtenem, CTeneHb C AeWCTBUTE/IbHbIM MOKasaTenem, Aorapudm Ymcna, CUHYC,
KOCMHYC M TaHI€HC MPOU3BOJIbHOTO YMC/1A, OCTATOK MO MOAY/I0, PALLMOHAIbHOE YNCAO,
MPPALMOHANbHOE YMC/I0, MHOMECTBA HaTypasibHbIX, UeAblX, PaLMOHaNbHBbIX,
AeNCTBUTE/IbHBIX YMCeN; YMEHNE UCMOIb30BATb MPU3HAKM LEe/MMOCTU, HaMMEHbLINIA
06Kt AennuTens U HaMMeHbluee obliee KpaTHoe, aaroputm EBKANAA Npu peweHum
3a4,a4; 3HAKOMCTBO C Pa3/IMYHbIMU MO3ULMOHHBIMM CUCTEMAMM CYUCNIEHUA; YMEHUE
BbIMO/IHATbL BbIYMC/IEHUE 3HAYEHUI U NPeobpa3oBaHUA BbIPAXKEHWUI CO CTEMNEHAMM U
norapudmamu, npeobpasoBaHUA APOBHO-PALMOHA/bHBIX BbIPAXKEHUN; YMeHMWe
onepupoBaTb MOHATUAMM: NOCNELOBATE/NbHOCTb, ApUPMETMYEcKan nporpeccus,
reomeTpuyecKas nporpeccus, beckoHeyHo ybbiBatoLLan reomeTpuyecKas nporpeccus;
ymeHWe 334aBaTb NOCNELOBATE/IbHOCTU, B TOM YMCIE C MOMOLLbIO PEKYPPEHTHbIX
dopmyn; ymeHue onepupoBaTb MOHATUAMMU: KOMMJIEKCHOE YMC/IO, COMPAXKEHHbIe
KOMM/IEKCHbIE 4YMCNA, MOAY/Ab M apryMeHT KOMMAEKCHOro uucna, ¢$bopma 3anucu
KOMMIEKCHbIX 4Yucen (reomeTpuyeckas, TPUrOHOMETpUYeckana W anrebpauyeckas);
yMeTb NpOM3BOAUTL apUPMETUYECKME [AENCTBUA C  KOMMIEKCHbIMU YMCAaMMU;
NPUBOAUTL NPUMEPbI UCMO/Ib30BaHMA KOMMIEKCHbIX YUCEN; ONEPUPOBATL NMOHATUAMM:
maTpuua 2x2 1 3x3, onpegenntesib MaTpuLLbl, rEOMETPUYECKUIA CMbICA onpeaenmTenn

YMeHMe  onepupoBaTb NOHATUAMM: pauunoHanbHble, MppaunoHanbHble,
NoKasaTe/ibHble, CTeNeHHbIe, 10rapuPMUIYECKME, TPUTOHOMETPUYECKNE YPABHEHMUA U
HEepPaBEeHCTBA, WX CWUCTEMbl; YMEHWEe OMnepupoBaTb MOHATUAMM: TOXKALECTBO,
TOXAecTBeHHOe Npeobpa3oBaHUe, ypaBHEHME, HEPABEHCTBO, CMCTEMA YPaBHEHUIA U
HEepaBeHCTB, PAaBHOCWUNLHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM; YMEHME peLlaTb
YPaBHEHUA, HEPaBEHCTBA M CUCTEMbI C MOMOLLbIO Pa3/MUYHbBIX MPUEMOB; peLlaTb
YPaBHEHUA, HEpaBeHCTBA M CUCTEMblI C MapPaMETPOM; MNPUMEHATb YPaBHEHMSA,
HEpPaBEeHCTBA, WX CUCTEMbl ANA pPeWeHUs MmaTemMaTMYecKuMx 3adady M 3agady us
PasNNYHbIX 061aCTEN HAYKM U PeaNbHOM KU3HU

YMeHue onepupoBaTb MOHATUAMMU: PYHKUMA, YETHOCTb YHKUMM, NEPUOANYHOCTb
bYHKLMK, OrpaHMYEeHHOCTb GYHKLMM, MOHOTOHHOCTb GYHKLUMM, SKCTPEMYM DYHKLMMK,
Hanbosbliee M HauMeHbllee 3HauyeHUAa QGYHKUMM Ha MPOMEXKYTKe, HenpepbiBHas




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

bYHKLUMA, acMmMnTOoTbl rpaduKa GyHKLMKM, NepBas M BTOPaAa Npou3BogHas GpyHKUUM,
reoOMeTpuyYecknin =~ 1M GM3MYECKMII  CMbICAT  MPOUM3BOLHON, NepBoobpasHas,
onpeaenéHHbIn MHTErpan; YyMmeHMe HaxoguTb acCMMNTOTbl FpadmKa GyHKLMN; yMmeHue
BbIYNCAATb NPOM3BOAHbIE CYMMbI, MPOM3BEAEHMS, YACTHOIO U KOMMNO3NLUUU QYHKLMUIA,
HAaxoOMTb YpaBHEHME KacaTeNbHON K rpaduKky JYyHKUMKM; YMEHMEe HaxoamTb
NPOU3BOAHbIE 3/IeMEHTAPHbIX QYHKUMIA; YMEHME MCNONb30BaTb NPOM3BOAHYIO AN
nccnenoBaHunsa GyHKUMIA, Haxo4MTb HAMOONbLUME U HAMMEHbLUME 3HAYEHNA GYHKUNIA;
CTponTb rpadMKM MHOFOYIEHOB C WCMOJIb30BaHMEM annapata MaTemaTU4yecKoro
aHa/IM3a; NPUMEHATb NPOU3BOAHYI A8 HAXOMAEHUA HaWyyllero peleHua B
NPUKNAAHbIX, B TOM YUC/ie COLMAZIbHO-IKOHOMUYECKUX M PU3MYECKMX 3ajayax;
HaxoauTb Naowaan u o6bémbl GUTYpP C MOMOLLBIO MHTErPana; NPMBOAUTL NPUMEpSI
MaTeMaTU4YeCcKoro moaennpoBaHua ¢ nomoLlbto auddepeHUnanbHbIX ypaBHEH W

YMeHMe onepmMpoBaTh NOHATUAMM: rpaduK GyHKLMKM, 0BpaTHas GyHKLUA, KOMNO3NLMA
OYHKUMIA, nMHeMHana GyHKUMA, KBagpaTuyHaa ¢yHKUMA, pauuoHanbHas QyHKUMS,
cTeneHHasn byHKLMA, TPUrOHOMETpUYEeCcKme bYHKLMMK, obpaTHble
TPUrOHOMETpUYECKMEe GYHKLUMKM, MOKasaTesibHas M norapudmuyeckasn  QGyHKUUK;
yMeHMe CTPoUTb TPaduKM M3yYeHHbIX OYHKLMI, BbINOAHATL NpeobpasoBaHuUs
rpadukoB GYHKUMIA, MCNONb30BaTb rPaduMKM ANA  M3YYEeHUs MNPOLLEeCccCoB MU
3aBMCMMOCTEN, NPU peleHnn 3agay M3 APYrux y4ebHbIX NpesmeToB M 3a4ay U3
PEeanbHOM »KU3HW; BblpaKaTb GOPMY/SamMM  33aBUCMMOCTU MEXKAY BeNNYMHAMM;
NCNoAb30BaTb CBOMCTBA U rpadMKmn GYHKLUNIN Ans pelleHns ypaBHEHUIA, HEPAaBEHCTB U
33434

C NapameTpamu; M306paxkaTb Ha KOOPAMHATHOM MJIOCKOCTM MHOMKECTBa peLueHUi
YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHMe peLlaTb TEKCTOBbIE 334a4M Pa3HbIX TUNOB (B TOM YMCIE Ha NPOLLEHTbI, 40U U
4yacTu, Ha ABUXKEHWE, PaboTy, CTOMMOCTb TOBApPOB M YC/IYT, HAaNOrM1, 3a4a4u U3 obiactm
yrNpaBAeHUA /IMYHBIMU U CEMENHbIMM  GUHAHCAMM); COCTaBAATb  BbIParkeHwUs,
ypaBHeHMUs, HepaBeHCTBa
M MX CUCTEMBI MO YCI0BUIO 3a4a4M, UCCIef0BaTb NOAYYEHHOE pelleHme U OLeHUBaTb
npaBgonoAobHOCTL pPesyabTaToB; YMEHWE MOAENMPOBaTb peasibHble CUTyaLuu Ha
A3bIKe MaTEMaTMKM; COCTaB/ATb BblPaXKeHWs, YpaBHEHNA, HEPABEHCTBA M UX CUCTEMDI
No YCNOBUIO 3afayu, WcCenoBaTb MOCTPOEHHbIE MOAENU C UCNOJ/b30BaHUEM
annapata anrebpbl, UHTEPNPETUPOBATL NOYYEHHDbIN pe3yabTaTt

YMeHMe onepupoBaTb MNOHATUMAMW: cpeaHee apudmeTMYecKoe, MeguaHa,
Hanbosbliee W HaMMeHbllee 3HauyeHun, pasmax, AaAucnepcus, CcTaHgapTHoe
OTKNOHEHMEe uucioBoro Habopa; YyMeHWe WU3B/AeKaTb, MHTEpPNpPeTUpoBaTb
MHPOpMaUMio, MpeacTaBiAeHHyl0 B Tabauuax, Ha Auarpammax, rpadukax,
OTpa)kalollyld CBOMCTBA peanbHblX MPOLECCOB W  ABAEGHWN; NpPeacTaBAATb
MHPOPMaLUMIO C NOMOLLbID Tabauu, M AuMarpamm; McCAefoBaTb CTaTUCTUYECKUE
[AaHHble, B TOM YMC/e C NPUMEHEHNEM rpadUUEeCcKMX METOAOB 1 3NEKTPOHHbIX CPEACTB;




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

rpapuyeckn uccnenoBaTb COBMECTHble HabAOA4EHMA € MOMOLbBIO  AMarpamm
paccemBaHUA U IMHENHOM perpeccum

YmeHue onepupoBatb MOHATUAMMWU: CAYYaWHbIA OMbIT W Cc/aydaliHoe cobbiTue,
BEPOATHOCTb  C/ly4aMHOro  cOBbITUA; yMEHWEe  BblYUCAATb  BEPOATHOCTb  C
NCNOMb30BaHMEM TpPadMUECKUX MEeTOA0B; NPUMEHATb (GOPMY/bl  CNOXMKEHMA U
YMHOXeHUA BepoAaTHoCTeN, dopmyny MOSHOW BepOATHOCTU, dopmyny BepHynnuy,
KOMbOUHaTOpHble GaKTbl U GOpPMy/bl; OLLEHUBATL BEPOATHOCTU pPeasnbHblX COObLITUIA;
yMeHWe onepupoBaTb MOHATUAMM: C/Ay4aMHasa BeAWYMHA, pacnpeneneHue
BEPOATHOCTEN, MaTeMaTUYECKOe OXMAaHWE, AMCNEepPCUa U CTaHAAPTHOE OTKAOHEeHWe
CNy4yailHOW BeAUYMHbI, YHKUMW pacnpefeneHns M NAOTHOCTU pPaBHOMEPHOrO,
MOKa3aTe/IbHOro U HOPMANbHOTO pacnpefeneHuii; ymeHue MCNoab30BaTb CBOMCTBA
M3YYEeHHbIX pacnpefeneHnin Ana peleHna 3asay; 3HaKOMCTBO C NMOHATUAMM: 3aKOH
60/bLlLMX YMCceN, MeTOAbl BbIBOPOUHbIX UCCNEAOBAHWUIN; YMEHUE NPUBOAUTL NPUMEPDI
npoABAeHMA 3aKOoHa 60/bLIMX UYMCENn B MPUPOAHbBIX M ODOLLECTBEHHbIX ABJEHUAX;
YMeHWe onepupoBaTb MOHATUAMM: COYEeTaHMe, MepecTaHOBKa, YUCNO COYEeTaHWW,
YMCNo NepecTaHoBOK; 6MHOM HblOTOHa; yMeHWe NPUMEHATb KOMBUHATOPHbIE GaKTbI U
paccy>KAeHuA ANA pelleHuna 334adv; OLEeHMBATb BEPOATHOCTM peasibHbiX COObITUIA;
COCTaB/IATb BEPOATHOCTHYIO MOAE/Nb U MHTEPNPETUPOBATL NOJYYEHHbIN pe3ynbTaT

YMeHMe onepupoBaTb MNOHATUAMM: TOYKA, NPAMas, TMJOCKOCTb, MNPOCTPAHCTBO,
OTPe30K, Ny4, Be/IMYMHA YrAa, NAOCKMIA Yron, ABYrPaHHbIA yros, TPEXrpaHHbIi yron,
CKpeluMBaloWwmecs npsmble, NapanneNbHOCTb M NEepneHAMKYNSAPHOCTb NPAMbIX W
NIOCKOCTEN, YTrON MEXKAY NPAMbIMU, YO MEXKAY NPAMON U NNOCKOCTbIO, YION MEXAY
NNIOCKOCTAMM, PACcCTOAHME OT TOYKM A0 MOCKOCTM, PACCTOSHME MEXAY NPAMbIMMU,
PaCCTOsIHME MeXKAy MIOCKOCTAMM; YMEHMEe WCNo/b30BaTb NPWU pelleHun 3aaauy
n3yyeHHble GaKTbl U TEOPEMbI NIAHUMETPUN; YMEHUE OLLEHMBATL Pa3Mepbl 06bEKTOB
OKPY*KaoLWEro M1pa; CTPOUTb MaTEMATUYECKME MOAEN C MOMOLLI0 TEOMETPUYECKUX
MOHATUIN M BENIMYUH, PELLIATb CBA3AHHbIE C HUMM NPAKTMYECKMNE 3a4a4M
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YMeHMe onepupoBaTtb NOHATUAMM: NaoWaab GuUrypbl, 06bEM GUTypbl, MHOTOTPAHHUK,
NPaBU/bHBLIA MHOFOrPaHHWK, CeYeHWe MHOrorpaHHuWKa, Ky6, napannenenuneq,
npvsama, nMpamunga, durypa v NoBepxXHOCTb BPaLEHMA, UMIMHAP, KOHYC, Wap, coepa,
naowaab chepbl, NAoWaab NOBEPXHOCTU NUPaMUAbl, NPU3MbI, KOHYCa, UMAMHAPA,
06bEéM Kyba, NPAMOYroNbHOro napannenenunega, NMpPaMmuabl, NPM3Mbl, LUANHAPA,
KOHYCa, Wapa, pa3sBépTka NOBEPXHOCTU, CEYEHUA KOHYCa U LMANHAPA, NapaiesbHble
OCU WMAM OCHOBaHWIO, CEYEHME Liapa, MIOCKOCTb, Kacawwancs chepbl, LUANHAPA,
KOHYCa; YyMeHMWe CTPOWUTb CeYeHWe MHOrorpaHHMKa, M306paxkaTb MHOFOrpPaHHWKM,
bUrypbl M NOBEPXHOCTM BPALLEHMSA, UX CEYEHUSA, B TOM YMCE C MOMOLLbIO 3N1EKTPOHHbIX
CPeAacTB; YMeHMEe MPUMEHATb CBOMCTBA FeOMETPUYECKMX GUryp, CamMoCTOATE/bHO
dopmynnpoBaTtb onpeaeneHns nsydaemoix GUryp, BolasuraTb rMnoTesbl O CBOMCTBAX U
Nnp13HaKax reometpuyeckmx ¢uryp, o6oCHOBbLIBaTb MM ONPOBEpraTb WUX; ymeHue




Kog,
npoeepaemoro
TpeboBaHuna

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 0CBO€HUA OCHOBHOM
obpasoBaTenibHOI Nporpammbl cpegHero obuero obpasosaHua

NPoBOAMTbL KnaccubuKaumioo oéuryp no  pasivdHbIM - MPU3HAKaMm, BbIMOAHATbL
HeobxoAMMble AOMONHUTENbHbIE NOCTPOEHMS
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YmeHue onepupoBaTb MOHATUSMU: LOBUKEHWE B MPOCTPAHCTBE, MapaniesnbHbli
nepeHoc, CMMMETPUA Ha MJIOCKOCTU M B MPOCTPAHCTBE, NMOBOPOT, NpeobpasoBaHue
noaobusa, nogobHbie GpUrypbl; yMeHME pacno3HaBaTb paBHble N NogobHble puUrypsl, B
TOM 4ucsie B NPUPOAE, UCKYCCTBE, apXUTEKTYpe; MCNo/ib30BaTb FEOMETPUYECKUe
OTHOLWIEHMA NPU peleHnn 3a4a4; HaxoAUTb FreOMeTPUYECKME BENNYMHDI (AMHa, yron,
nowagab, 06BbEM) Npu peLleHnm 3a4a4 U3 4Ppyrux y4ebHbIX NpeaMeToB U U3 peanbHoM
KU3HU; YMEHME BbIMUCAATb FEOMETPUYECKME BEANYUHbI (ANMHA, Yyron, naowagb,
06BbEM, Nowaab NoOBEPXHOCTU), UCMONb3YA U3ydYeHHble GOPMy/bl U METOAbI, B TOM
yucne: naolagb NOBEPXHOCTM MMPaMUAbI, NMPU3MbI, KOHYyCa, LUMAMHAPA, naowaab
chepbl; 06bEM Kyba, NMpAMOYronbHOro napannenenvnena, nupamuabl, MPU3MBbI,
UMANHAPA, KOHYCa, Wapa; YMeHUe HaxoauTb OTHoLeHne 06bEMoB NoAobHbIX dUryp
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YMmeHune onepnpoBatb NMOHATUAMU. NPAMOYrosibHaAa CUCTEMa KOOPAMHAT, BEKTOP,
KOOpPAUHATbl TOYKKU, KOOPAOUNHATblI BEKTOPaA, CymmMma BEKTOPOB, Npon3sBegeHne BEKTOPA
Ha 4YNCNO, Pa3/IoKeEHUE BEKTOPaA Nno 683MCY, CKanApHoOe npounsseneHmne, BEKTOPHOE
npon3ssengeHune, yron mexay BEeKTOpaMM, yMeHUe UCnoJsib3oBaTb BEKTOprIVI n
KOOp,CI,VIHaTHbIlz METOo ANA peweHnAa reomeTpnyeCckmnx 3agay n 3agad gpyrux yqe6H bIX
npegmeTos

13

YMeHue BblGMpaTb NOAXOAALWMI MeToh, QAN pelleHua 3ahayuu; MNoHWMaHue
3HAYMMOCTM MATEMATMKM B M3YYEHUM MPUPOAHbIX WM 06LLECTBEHHbIX MPOLECCOB U
fIBNIEHUIN; YyMeHMe pacno3HaBaTb MPOSB/EHWE 33aKOHOB MATEMATMKU B WCKYyCCTBE,
ymeHue MpUBOAUTb NPUMEpPbI MAaTEMATUUYECKUX OTKPbITUIA POCCUIACKON U MMUPOBOWA
MaTeMaTUYECKON HayKn

IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kog MpoBepaemblii 31eMeHT coaeprKaHuA
1 Yumcna 1 BbluMCaeHUA

1.1 HaTypanbHble n uenble Yncna. NMpuUsHaku 4enMmMoCcTu Lenbix Yyncen

1.2

PaumoHanbHble yncna. OBbLIKHOBEHHblE W AecATUYHble ApPo6M, NPOLEHTbl, BeCKOHeYHble
nepuoanyeckue gpobu




Koa MpoBepAeMblii aneMeHT cogepKaHusa
ApudmMeTnYeCcKMiA KOpeHb HATypanbHOM cTeneHW. [leNcTBuA ¢ apudmeTUYecKMMMN KOPHAMM
13 HaTypasbHOW CTeneHu
1.4 | CreneHb c uenbiMm nokasaTesiem. CTeneHb C paLMOHaibHbIM NoKa3atesiem. CBOMCTBA CTEMNEHMU
15 CWHYC, KOCMHYC M TaAHIFeHC YUCNOBOrO aprymeHTa. APKCUMHYC, apKKOCWUHYC, apPKTaHreHc
' 4MCNOBOrO aprymMeHTa
1.6 |/Nlorapudm yncna. [lecaTmuHble 1 HaTypaabHble norapndmol
JencreutenpHble uuncna. ApudmeTMyeckme onepaumm C  LeNCTBUTENbHBIMU - YMCAAMM.
1.7 MpUbAUKEHHbIE BbIYUC/IEHMA, NpPaBUIA OKPYIIEHUA, MPUKUMAKA W OUEHKa pesynabTaTta
BblYUC/IEH UM
1.8 |MNpeobpasoBaHue BblparkeHUM
1.9 |KomnnekcHble yncna
2 YpaBHeHMA 1 HepaBeHCTBA
2.1 [LUenbie n opobHO-paLMOHa/bHbIE YPaBHEHUS
2.2 |WNppaunoHanbHble ypaBHEHMA
2.3 |TpuroHomeTpuyeckue ypaBHeHUA
2.4 [MNoKasaTesbHble 1 NorapnudmuUYecKkmne ypaBHeHu s
2.5 [Lenblie n 4pobHO-paunoOHabHbIE HEPABEHCTBA
2.6 |WNppaunoHanbHble HepaBeHCTBA
2.7 |NoKasaTenbHble n orapudmuyeckme HepaBeHCTBa
2.8 |TpuroHomeTpuyecKkne HepaBeHCTBA
2.9 [CucTembl M COBOKYNHOCTW YPaBHEHWUIN N HEPABEHCTB
2.10 |YpaBHeHWsA, HepaBEHCTBA N CUCTEMBI C NAapaMeTpPamMmu
2.11 |MaTpuua cucTembl IMHENHbIX YpaBHEHNN. OnpeaennTenb MaTpuLbl
3 DyHKUUM 1 rpadmKm
31 dyHKUMA, cnocobbl 3agaHusa GyHKuuKn. Fpaduk dyHKUMKU. B3anmHO obpaTHble YHKLMUM.
' YETHble 1 HeuyéTHble pyHKuMK. MNeprogmyeckmne GyHKUUM
Ob6nacTb onpeaeneHns M MHOMECTBO 3HayYeHUN GYHKUMU. Hyan obyHKumMK. TpomexKyTKM
3.2 [3HakonoctoAHcTBa. [POMEXYTKM MOHOTOHHOCTM GYHKUMKU. MaKCcMmymbl Y MUHUMYMbI

bYHKUMKU. Hanbonbluee M HanmeHbLee 3HaYeHne GYHKLUUM Ha MPOMENKYTKe




Koa MpoBepAeMblii aneMeHT cogepKaHusa
CteneHHas GyHKLMA C HaTypabHbIM U LLesibiIM NOKasaTeneM. E€ ceolicTBa 1 rpadumk. Ceoiictsa
33 1 rpaduK KOPHA N-OM CTeneHu
3.4 |TpuroHomeTpuyeckne GyHKLMU, UX CBOMCTBA U rPaduKm
3.5 |MNokasaTtenbHas v norapudmmyeckas GyHKUMK, UX CBOMCTBA U rpadukm
36 Touykn paspbiBa. AcumnToTbl rpaduKkoB ¢GyHKUMM. CBOMCTBA YHKUMIA, HEMPEPbIBHbIX Ha
' oTpeske
3.7 MNMocnepoBaTenbHOCTH, criocobbl 3a4aHMA NOCAeA0BaTe/IbHOCTEN
3.8 |Apudmetnyeckan u reomeTpuyeckan nporpeccun. Popmysia CNOXKHbIX NPOLLEHTOB
4 Hayana matemaTnyeckoro aHaamsa
4.1 |MpowusBogHan GyHKLMW. [PON3BOAHbIE 31IeMEHTAPHbLIX PYHKLNI
4 MpumeHeHWe NPOU3BOAHON K UCCNEeAO0BaHUIO GYHKLUMA HAa MOHOTOHHOCTb W 3KCTPEMYMbI.
' HaxoxaeHvne Hanbonbluero 1 HaMMmeHbLIero 3HaveHna GYHKLUKU Ha OTpeskKe
4.3 |MepBoobpasHada. MHTerpan
5 MHoXecTBa 1 norunka
5.1 [MHoXecTBo, onepaumn Hag MHOXKecTBaMK. [lnarpammbl dinepa — BeHHa
5.2 [/loruka
6 BepoATHOCTb M CTaTUCTUKA
6.1 |OnucaTenbHasa CTaTUCTUKA
6.2 |[BepoAaTHOCTbL
6.3 [KombuHaTopuKa
7 FeomeTpuna
7.1 [ ®Purypbl Ha NN1OCKOCTH
7.2 |MpAmMble 1 NJIOCKOCTM B NPOCTPAHCTBE
7.3 | MHoOrorpaHHuKmM
7.4 |Tena n noBepxHOCTU BpaLLEeHMA
7.5 KoopauHaTtbl 1 BEKTOpbI




YYEBHO-METOJIMYECKOE OBECINEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1.

2.

Anrebpa u Hauana MaTeMaTuyeckoro aHanusza. Anumos 1A, u np. (10-11)
(bazoBeIil/Yrayonénnslit) — M.: [Ipocsemienue, 2023;

Maremaruka. Anredpa u Hadyaja MaTeMaTuyeckoro aHaiausa. 10 kiacc: y4eOHHUK:
yrayOnenHsiit yposenb / Mep3msik A.I'., Homuposckuii I.A., [Tonsko B.M. — M.:
[Ipocsemenue, 2022;

Maremaruka. Anredpa u Hayajla MaTeMaTUYECKOro aHanu3a. 11 knacc: yueOHHUK:
yrayOneHHbiit ypoenb / Mep3isik A.l'., Homuposckuii [I.A., [Tonsko B.M. — M.:
[Ipocsemenue, 2021

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1.

2.

Anrebpa u Hadana MateMatudeckoro aHaiusa. 10 kimacc. YrinyOneHHbIH ypOBEHb.
Meroandeckoe nocoodue - bynko E.B., Mepznsk A.I'. u np. — M: Benrana-I'pad, 2019
Anrebpa. 10 kmacc. CaMoCTOSATEIbHBIE U KOHTPOJIbHBIC PA0OTHI. YTIyOJICHHBI YPOBECHB.
Mepsnsk A.T'., Axup M.C., [Tononckuii B.b. — M: Benrana-I'pad: 2021;

AnreOpa u Havyajla MaTeMaTnuecKkoro aHaimsa. 11 kmacc. YrinyOieHHbI YpOBEHb.
Meroaundeckoe nocoodue - bynko E.B., Mep3nsk A.I'. u ap. — M: Benrana-I'pad, 2019
Anrebpa. 11 kmacc. CaMocTosTETbHBIE U KOHTPOJIbHBIC PA0OTHI. YTIyOJICHHBI YPOBECHB.
Mepsnsik A.I'. M: Benrana-I"pad, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.
2.
3.
4.
h

OI'NC «Mos mKosa»

I'C «2nexTponnas mkona» HoBocubupckoit obnactu

Cohepym.

PELIY EI'D

®denepalibHbI HIEHTp HHPOPMAIIMOHHO — 00pa3oBarenbHbIX pecypcoB (DLIMOP)

ttp://fcior.edu.ru

Enunas xomutekuus mudpoBbix 00pa3oBaTelbHBIX pecypcoB http://school-

5
6
collection.edu.ru
7
8

®enepanbhblil mopran «Poccuiickoe oopasoBanue» http://www.edu.ru
Poccuiickuii o6mieoOpaszoBarenbHbIi mopran http://www.school.edu.ru
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