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1. IHosicHuTe/IbHAA 3amIMCKA.

1.1. HopmaTuBHO-IpaBOBbBIe JOKYMEHTBI, HA OCHOBAHHHM KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas mporpamma mo anrebpe M HayajlaM MaTeMaTHYeCKOTO aHalu3a pa3paboTaHa Ha
OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii
deneparyny.
2. DenepantbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro 00IIero

o0pa3oBaHMs, YTBEpXKIECHHOTO IpHKa3oM MuHuCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit
Deneparun ot 17.05.2012 Ne 413 (nanee - ®I'OC cpeanero obmiero o0pa3oBaHusi).

3. [Ipukaza MwunuctepcrBa npocsemnieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHm3anmi W OCYLIECTBICHHUS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYalbHOIO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHMsD».

4. IIpukaza MunucrepctBa npocenieHus Poccuiickoin @enepanun ot 18 urona 2024
r. N 499 «O06 yrtBepxkaeHuu ¢enepaabHOro MepeuHs: 3EKTPOHHBIX 00pa30BaTENBbHBIX PECYPCOB,
JOIMYIICHHBIX K KCIIONBb30BAHUIO MPU peau3allid HUMEIOLIMX TOCYyAapCTBEHHYIO aKKPEAUTAIUIO
0o0pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEro, OCHOBHOTO 0O0IIero, cpeaHero oOIero

00pazoBaHus.

5. ITucekma MunuctepcrBa npocsemieHuss Poccuiickoit @enepannu ot 21.02.2023 No
AB- 800/03 «O6 obecrnieueHN yU4eOHBIMU U3TAHHSIMID.

6. [Tpuxaza Munucrepcta o6pasoBanus U Hayku P® ot 9 utons 2016 r. Ne 699 «O6

YTBEP)KJICHUH TIEPEUHsl OpraHW3allid, OCYIIECTBIIIONIMX BBIMTYCK YUYEOHBIX IMMOCOOMIA, KOTOpBIE
JIOIIYCKAlOTCA K MCIIOJIB30BAHMIO TPU PEATU3aLUU MMEIOIIMX TI'OCYIapCTBEHHYIO aKKpEIUTALUIo
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJILHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooOIero
00pazoBaHUM.

7. Canurapusix mnpaBun  CII  2.4.3648-20 «CaHuUTapHO-3MUIEMUOTIOTHYECKUE
TpeOOBaHUS K OpraHU3alMsIM BOCHMTAHUS M OOydYeHMs, OTIbIXa W O3JIOPOBJICHUS JeTed u
MOJIOJIEKW», YTBEP)KIEHHBIX MOCTaHOBJIEHHWEM [JIaBHOrO rocyJapCTBEHHOTO CAaHHUTAapHOIO Bpaya
Poccutickoii @enepamuu ot 28.09.2020 Ne 28 (manee — CII 2.4.3648-20).

8. Canutapubix npaswit u HopMm CanlluH 1.2.3685-21 «['urneHnveckne HOPMATUBHI U
TpeGoBaHuUs K oOecreyeHno 6e30MacHOCTH U (WiIK) O0e3BpeHOCTHU /s yesloBeKa (PaKTOpOB Cpesibl
oOuTaHus», yrBepxkaeHHbIX [locTanoBneHreM [ 1aBHOTO rocy1apcTBEHHOI'O CAaHUTAapHOT O Bpaua PO
o1 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

9. VYcraa HOY «Yactnas mkona «B3max».

10. OcHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOro obmiero obpasosanus HOY
«YacrtHas mxkona «B3maxy», npunsroi pemenueM llenarornueckoro copera HOY «Yacthas mkona
«B3max» (mporokon Ne 1 ot 30.08.2025) u yTBepx)aeHHON npukazom aupektopa ot 30.08.2025 Ne
2-11.

I1. «Ilonoxxenust o (¢opmax, MNEPUOAUYHOCTH M TOPSJAKE TEKYIIEro KOHTPOJI
YCIEBAaEMOCTH U MPOMEXYTOUYHOM aTTeCcTallld, MOpsAJKE IMepeBoja B cieayroumui kimacc B HOY
«IIxona «B3max»», npunaroro pemenueM Ilenarornueckoro cosera HOVY «lIllkoma «B3max»
(mporokon [lenarornueckoro cosera ot 30.08.2025 r. Ne 1, mpukas ot 30.08.2025 r. Ne 2-]1).

OBLIAA XAPAKTEPUCTHUKA YUYEBHOI'O HPEIMETA «AJITEBPA H
HAYAJIA MATEMATHUUYECKOI'O AHAJIU3A»

VYuebublil Kypc «AnreOpa M Hayala MaTeMaTHYECKOI'O aHalIMU3a» SBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B TpOrpaMMe CpeaHero o0Imero oOpa3oBaHMs, TMOCKOJBKY, C OJHOU
CTOPOHBI, OH 00eCTIeYMBaET HHCTPYMEHTAIbHYIO 0a3y /ISl U3yYEeHHUs BCEX €CTECTBEHHO-HAYYHbIX
KYPCOB, a C JIpyroil CTOPOHBI, POPMHUPYET JIOTUUECKOE U aOCTPAKTHOE MBIIIJIEHHE 00YyJIarOIUXCs
Ha YypOBHE, HEOOXOAMMOM Ui OCBOCHUS HMH(POPMATHKH, OOIIECTBO3HAHUSA, WCTOPHH,
CIIOBECHOCTH M JAPYTUX JUCIHUIUIMH. B pamkax maHHOoro ydeOHOro Kypca oOydarommecs
OBJIQ/ICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (OpMYJIHpPYeT CBOU
JOCTIDKEHUS] B MaTeMaTHIeCcKoi popme.

VYuebHblil Kypc anreOpbl M HayaJl MaTeMaTHYeCKOro aHalM3a 3aKjaJbIBa€T OCHOBY JJIS



YCIICIITHOTO OBJIaJICHHsI 3aKOHAMH (DU3HUKH, XMMUH, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TCHICHIINN
Pa3BUTHsI SKOHOMHUKH U OOIIECTBEHHOH >XU3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
UQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJNIB30BaTh WX JUISA JAJIbHEHIIEro
00pa30BaHus U B MOBCEIHEBHOW KHU3HH. B TO jxe BpeMs oBliazieHne abCTPAaKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSIMHU alreOpbl 1 MaTeMaTHYECKOTO aHali3a pa3BUBaeT YMCHHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTD, JJOKA3bIBATh YTBEP)KICHUS C TIOMOIIBIO MHYKIUN
U PacCyXJIaTh JCTYKTHBHO, HCIIOJIL30BaTh 000OIICHHE U KOHKPETU3AIUI0, a0CTparupoBaHue |
aHaJIOTHI0, POPMHUPYET KpEaTUBHOE U KPUTUYECKOE MBIIUICHHUE.

B xome m3ydenus: yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOTO aHAIM3a»
oOyyJaromuecs: TMOJIy4aloT HOBBIM ONBIT PEHICHUS NPUKIAAHBIX 3334, CaMOCTOSATEIBHOTO
MOCTPOCHHUST MAaTeMaTHYECKUX MOJICICH peajbHBIX CUTYaIlMi, WHTEPIPETAUU TOJTYYCHHBIX
pELICHMI, 3HAKOMSATCSI C MPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe U
UCKYCCTBE, C BBIIAIOIUMUCS MAaTEMATUICCKUMHU OTKPBITUSIMH U X aBTOPaMHU.

VYuebHblil Kypc o0JiafaeT 3HAYUTEIBHBIM BOCHHUTATENBHBIM IOTCHLIUAIOM, KOTOPBIH
peanu3yercsi Kak d4epe3 ydYeOHBIH Marepuai, CIOCOOCTBYHOIIUN (OPMHUPOBAHUIO HAYyYHOTO
MHUpPOBO33PEHHUS, TaKk W 4epe3 croenupuKy y4deOHOH  JIEATENBbHOCTH, TpeOyromen
NPOJIOJDKUTEIPHON — KOHIEHTpPAIlMM  BHUMAHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 TOJy4YCHHBIN pe3yJIbTaT.

B ocHoBe meromukn oOydeHHs anreOpe W HadajsaM MaTeMaTHYECKOTO aHaIHu3a JICKUT
JeSITeTbHOCTHBIN MTPUHIUI 00y4eHUSI.

B cTpykType yueOHoro Kypca «Airedpa U Hayajaa MaTeMaTHYECKOTO aHAIM32» BBIICICHBI
CIIEAYIOUINE COAEpIKATEIbHO-METOUYeCKne TUHUH: «Yucna M BbUUCIEHUs», «DYHKIUU H
rpaduxmy, «YpaBHEHUS U HEpaBeHCTBay», «Hauana marematnyeckoro aHaiuza», « MHOXeCTBa U
Joruka». Bce 0CHOBHBIE COMIEpKATEIHHO-METOINIECKIE IMHIH N3YYalOTCs Ha MIPOTSHKCHNUH JIBYX
JeT 00y4eHHUsI Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, €CTECTBEHHO JOMOIHSIS APYT Apyra u
MIOCTETICHHO HACHIMAsCh HOBBIMH TeMaMH W pas3znenaMu. J[aHHBIA ydeOHBIH Kypc SBISETCS
WHTETPATUBHBIM, IOCKOJbKY OOBEIAMHSET B ceOC COJIEp)KaHHE HECKOJIbKHX MaTeMaTHYeCKHX
JTUCIUTUIMH, TAaKUX KakK anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKUI aHAlIu3, TEOpUsi MHOXKECTB,
MaTeMaTHuecKasi JIoTuka u japyrue. [1o mepe Toro kak oOyudaroliuecs: OBJIAJCBaOT BCE Ooiee
IIMPOKMM  MaTeMaTHYeCKUM  ammaparoM, y  HHX  IIOCIEAO0BaTeNbHO  (OpMHUpYyeTCs
U COBEpIIEHCTBYETCS yMEHHE CTPOMTh MAaTeMaTHUECKyI0 MOJIeNb pEealbHOM CHUTYyaluH,
NPUMEHSTH 3HaHUS, MTOJTyYSHHBIE ITPH U3YYEHUH YIeOHOTO Kypca, ISl pEHICHUs] CAMOCTOSTETTHHO
c(hopMyIMPOBAHHONW MaTeMaTHUECKON 3aJjauu, a 3aTeM HHTEPIPETUPOBATh CBOW OTBET.

ConepxxatenpHO-MeToM4ecKass  JHHHA  «UmWcaa W BBIYHMCICHHS»  3aBEpIIaeT
(dopMHpOBaHHE HABBIKOB MCIIOJIB30BaHMS JAECHCTBUTEIbHBIX UYHUCEN, KOTOpOe ObUIO HAyaTo Ha
YpPOBHE OCHOBHOTO 00Iero oopazoanusi. Ha ypoBHe cpemnero obimiero oopa3oBaHus oco0oe
BHUMaHHE yjemsieTcs (OpMHUPOBAHUIO HABBIKOB PALMOHAIBHBIX BBIYMCIECHUH, BKIIOYAIONINX B
ce0s1 MCIIONIb30BaHME PA3IMUHBIX (DOPM 3ammcy 4yuciia, yMEHUE JeNaTh MPUKHUIKY, BBITOIHSITH
npuOIMKEHHBIE BEIYUCIICHHS, OLIEHUBATh YHCIIOBbIE BHIPAXKEHHUs, pa0OTaTh C MaTEMaTUYECKUMU



KOHCTaHTaMU. 3HAKOMBIE OOYYaIOIIMMCS MHOKECTBA HATYpalbHBIX, LENbIX, PA[HOHAIBHBIX H
JEHCTBUTEIIBHBIX YUCEN AOIMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCeNl. B KakooM M3 3Tux
MHOECTB paCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIEU(UUECKUE 3a]jaul U OIEpaLUU: JICIICHUE
HAlleJI0, OINEpUPOBAaHME OCTaTKaMH Ha MHOXKECTBE LEJbIX 4YHCel, O0coOble CBOMcTBa
pPaLMOHATIBHBIX U MPPALMOHAIBHBIX YUCEN, apH(METHUECKUE OIEPalluy, a TAK)Ke HM3BJICUCHUE
KOPDHS  HAaTypaJlbHOM  CTENIEHM Ha  MHOXKECTBE KOMIUIEKCHBIX 4Mceld.  braronmaps
IIOCJIEIOBATEIbHOMY PACILIMPEHUIO Kpyra UCIIOIb3YyEMBIX YHCEII U 3HAKOMCTBY C BO3MOKHOCTAMH
UX NPUMEHEHHs AJIs pelleHHUs pa3IM4yHbIX 3a7ad (OpMUpYETCsl NMpEJCTaBlI€HHE O €AMHCTBE
MaT€MaTUKd KaK HayKu U €€ pOJIM B IIOCTPOCHHM MOJEIEH PpEANbHOIO0 MHpa, LIMPOKO
UCIIONIB3YIOTCSl 0000IEHHE U KOHKPETH3aLHs.

JIuaus «YpaBHEHHS M HEPABEHCTBA» PEAIM3yeTCS Ha MPOTSHKEHWU BCEro oOydeHHs Ha
YPOBHE CpegHero oomero o0pa3oBaHMsA, IIOCKOJIBKY B KaxaoMm paszzgene I[Iporpammsl
IPEIYyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/1ad. B pesynbraTe oO0ydaromuecs: OBIaeBalOT
pa3sIMYHBIMM  METOJAaMH DPEIIEHUS palUOHAJIbHBIX, HWPPALUOHAIBHBIX, IIOKA3aTEIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHMH, HEPABEHCTB U CHUCTEM, a TAKXKE 3ajad,
colxepkamux napaMmerpsl. IlomydeHHbIE yMEHHMS IIMPOKO HCIHOJB3YIOTCA IPU HMCCIEAOBAaHUU
(GYHKIMI ¢ TOMOUIBIO TPOU3BOIHOMN, IIPU PELLIEHUHN IPUKIIAHBIX 33a]a4 U 3a7a4 Ha HaXOXKJCHHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUH (QyHKIMU. JlaHHAs colepikarenbHas JIMHUS BKIIOYAET B
cebs1 Tarkke (OPMHPOBAHWME YMEHHH BBINOJHATH pacu€Tel 1Mo Qopmynam, mnpeodpa3zoBaHUs
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKECHUM, a TAKKE BBIPAXKCHUI,
coJlepKalluX CTerneHu MU Jjorapudmsl. biarogaps m3ydeHuro aiaredpanyeckoro marepuana
IPOMCXOOUT JajbHEWIIee pa3BUTHE AJITOPUTMHYECKOT0O M aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKH JCTYyKTHBHBIX PACCyXIEHHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmamu, NpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3¢ GeKTUBHBIE HHCTPYMEHTHI [UIS PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3ajja4, HarJIsHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK A3bIKAa HAYKH.

ConepxarenbHo-MeToandecKas JUHUS «DyHKIMH U TrpaduKn» TECHO MEPEIUIeTaeTCs ¢
JPYTUMU JUHUAMHU Y4e0HOTO Kypca, HIOCKOJIbKY B KAKOM-TO CMBICIIE 33T OCIEI0BATEIbHOCTh
U3y4YCHHS ~Marepuana. V3ydeHWe CTCICHHOH, IOKAa3aTelbHOH, JIOrapu(MHUYECKO U
TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWCTB U rpa)KOB, UCIIOIb30BaHNE (DYHKIIMIA 1JIs pEeLIeHUs
3a/1a4 U3 APYrux y4eOHbIX IPEIMETOB U peasIbHOM JKU3HHU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM
aHaJIM30M, TaK U C pellieHHeM ypaBHEeHUI U HepaBeHCTB. [Ipu 3Tom Oosiblioe BHUMaHKE yAeseTcs
(OpMHUPOBAHNIO YMEHMSI BBIpAXKaTh (POpMyIaMH 3aBUCUMOCTH MEXKY Pa3IMUHBIMU BETMUYNHAMH,
UCCIIeIOBaTh IMOJNyuyeHHble (DYHKIUH, CTPOUTh MX Tpaduku. MaTepuan 3Toi colepaTeabHOR
JIMHUM HallEJIeH Ha Pa3BUTHE YMEHUIN U HaBBIKOB, MO3BOJISIOLINX BBIPAXKaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IM4YHON (opMme: aHATUTUYECKOH, Tpaduueckoi u cioBecHOH. Ero nzydenue
CHOCOOCTBYET pPa3BUTHIO AITOPUTMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHHIO U
KOHKPETH3alliH, NCIIOJIb30BaHUIO aHAJIOT .

CopepxarenpHas nuHus «Hauana MareMaTH4ecKOro aHaan3ay MO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT Kak MaTEMAaTUYECKUX, TaK U MPUKJIAJHBIX 33]a4, JOCTYIHBIX 00y4aroIuMcs, Tak
KaK y HUX TOSBIISIETCS BO3MOXHOCTh CTPOUTH I'paMKH CIOXHBIX (DYHKIMHA, ONpenensiTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCISATH IUIOMAAN GUTYp U 00ObEMBI TeJl, HAXOAUTh
CKOPOCTM M YCKOpeHMs IpoueccoB. JlaHHas conepkarenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOECHHSI MaTEMaTHUECKUX MOJIeNIel pealbHbIX CUTYallUii, TO3BOJISIET HAXOIUTh
HaWwIy4dlllee pPEIIEHWE B INPUKIAJHBIX, B TOM YHCIE COLHAIbHO-DKOHOMMYECKHX, 3a]adax.
3HAKOMCTBO C OCHOBaMH MaTE€MaTHMUYECKOI0 aHaju3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHHMH pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTEeMaTHKU B HayKe, TEXHHKE M HCcKyccTBe. OOyuaromuecs: y3HaIT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYyYEHHBIX B XOJE pPa3BUTHS MAaTEMAaTHKH Kak HayKd, U 00 HX
aBTOpAX.

ConepxatenbHo-MeToindeckas JUHUS «MHOXKeCTBa M JIOTUKa» BKIIOYAET B ce0s
AIIEMEHTHl TEOPUU MHOXKECTB U MATEeMAaTUYECKOM JIOTMKU. TeopeTHKo-MHOKECTBEHHbBIE



NPECTaBICHUS TNPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKH W TpeJiarailoT HambOosee
YHHUBEPCAIbHBIN A3bIK, OOBEAMHAIOUIMI BCE pa3/iesibl MaTeMaTHUKU U €€ MPUIIOKCHUH, OHM
CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCLUIIIIMHBI U UX NPUIIOKEHUS B einHoe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOYy4YarolIEMyCsi IOHMMAaThb TEOPETUKO-MHOMXKECTBEHHBIN S3bIK
COBPEMEHHON MaTEMAaTHKH U MCII0JIb30BaTh €0 JUIsl BBIPAKEHUS CBOUX MbICIeH. [IpyruM BaxKHbIM
IPU3HAKOM MAaTE€MaTUKU KaK HayKH CJIeIyeT IPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 000CHOBaHUM
U ClIeZIOBaHUE OIPeIeIEHHBIM IIPAaBUiIaM ITIOCTPOECHUSI JOKA3aTENbCTB. 3HAKOMCTBO € 2JIEMEHTAaMU
MaTeMaTHYeCKOM JIOTUKU CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHUS O0y4aroIiuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXJIEHUS HA OCHOBE JIOTMYECKHX MpaBi, (POPMUPYET HABBIKU
KPUTHYECKOI'O MBIIIJICHHUS.

B yue6HOM Kypce «Anredpa 1 Havyasa MaTeMaTHYECKOTO aHAIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJAEIUPOBAHUSA, KOTOpbIE IIPU3BAHBI CIIOCOOCTBOBATh (POPMUPOBAHUIO
HAaBBIKOB ITIOCTPOCHHUsI MOJCIICH PEAIbHBIX CUTYallUi, UCCIIEIOBAHMS OTUX MOJEIEH C IIOMOILBIO
anmapara anreOpbl ¥ MaTeMaTHYECKOro aHajiu3a, MHTEPIPETALUU IOJYyYCHHBIX pe3yJbTaToB.
Takue 3agaHus BIUIETEHbl B KaXKIbIH W3 pa3/ieloB IPOrpaMMbl, IOCKOJbKY BEChb MaTepuai
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCs Ul pPELIeHUs NpUKIagHbIX 3afgad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a/1a4 00yyaroluecs pa3BUBatOT Ha0JIl01aTeNbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, UCIOIb30BaTh AHAJIOIHI0, 0000IAaTh U KOHKPETU3UPOBATh
npobsiemy. JledarenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHMS] HNPUKIAIHBIX 3a/1a4
OopraHusyercs B Ipolecce H3yuyeHHMs BceX TeM YyuyeOHoro kypca «Anrebpa u Hayana
MaTeMaTUYECKOT0 aHaJIn3ay.

MecTo 1 posb nIpeaMera B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHBIX YaCOB, HA KOTOpOe
paccuuTaHa padouyasi NpPOrpaMMa B COOTBETCTBHH C Y4YeOHBIM INIAHOM, KaJleHJAapHbIM
Y4eOHBIM rpa)uKoMm).

VY4eOHblii npeamer «Maremaruka: anredpa M Hayajlla MaTEMaTHYECKOrO aHAJIHU3a»
ABIISIETCA 0053aTENbHBIM JUISl U3YYEHHUsI Ha YPOBHE CpPeHEro o0Iero oopa3oBaHus U BXOAMT B
npeaMeTHy1o o0nacTh yueOHoro miana «Maremaruka u uH@opmarukay. Ha n3yuenue yueOHoro
Kypca «Anrebpa U Hauala MaTeMaTUYECKOT0 aHaJIN3a» Ha yIiayOJIeHHOM ypOBHE OTBOAUTCA 272
yaca: B 10 kiacce — 136 vacos (4 yaca B Hezenio), B 11 kmacce — 136 yacoB (4 yaca B HEZIETIO).

2. COOIEP)KAHUE OBYYEHUA
10 KJIACC

Yucia v BBIYHCICHUSA

Parmonanbhele yncia. OOBIKHOBEHHBIE U JIECATHUHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanudeckue ipodu. Ilpumenenue nqpobdeil 1 IpoLEeHTOB s PEelIeHUs MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEd 3HAHUN U peallbHOU KU3HMU.

JleiicTBuTenbHble YKcna. PalnyoHanbHble U MppalMOHANbHBIE YKcia. ApupMeTHdyecKue
OIepalyy ¢ JEUCTBUTEIBHBIMUA 4YHMCIaMUA. Moaysb NEHCTBUTEIBLHOTO YMCIA U €r0 CBOWCTBA.
[TpuOnkE€HHbIE BBIUMCIEHUS, TpaBUjia OKPYIJIEHUS, NpPUKHAKA U OIEHKa pe3yJbTaTa
BBIYHCIICHUH.

Crenenb ¢ uenbM nokasareneMm. bunom Herotona. Mcnonbp3oBanue noaxoasuieit GopMel
3aIUCHU ACUCTBUTENBHBIX YACEI JJIs PEILICHMS IPAKTUYECKUX 3aa4 U IIPEACTABJICHNS TaHHbIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TOKa3aTelIeM U €€ CBOICTBA, CTENEHb C JEHCTBUTEIBHBIM
ITOKA3aTeJIEM.

Jlorapudm uncna. CoiictBa norapudma. /lecaTuynble U HaTypalbHbIE JTOTapU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI'€HC YKUCIIOBOTO apryMEHTA.

YpaBHeHHs 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YPAaBHEHHUSI U ypaBHEHUsA-CIeICTBUA. HepaBeHCTBO, pelieHe HepaBeHCTBa.



OCHOBHBIE METOJIbI PEIICHUS LIETBIX U IPOOHO-PAIIMOHATIFHBIX YPaBHEHUI 1 HEPABEHCTB.
MHorouyieHsl OT OJJHOU NepeMeHHOM. JleneHne MHOrowieHa Ha MHOTO4JIEH ¢ OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BHIPAXKEHUN, COJEPKAIINX CTETIEHN U KOPHHU.

Uppaumnonansusle  ypaBHeHUs. (OCHOBHBIE METOJbl PELICHUS HPPAMOHAIBHBIX
YpaBHEHUU.

[TokazaTenbHbie ypaBHeHUsS. OCHOBHBIE METO/bI PEIICHUS TTOKA3ATENbHBIX YPaBHEHUM.

[Ipeobpa3oBanue BbIpax)eHHH, CoepKaLUX Jorapu(mabl.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOJbI PpEIICHUS JIOTapu(PMUIECKUX
YpaBHEHUU.

OcHoBHbIe TpUTrOHOMeTpUYeckue (opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpaX€HUM. Pelrienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. MaTpuma CUCTEMbl JMHEHHBIX ypaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro TEeOMETPUYECKUNA CMBICT U CBOMCTBA, BBIYMCIICHHE
€ro 3HA4YeHUs, NMPUMEHEHHE OIpPEHCNINUTENs JUIsl PELIECHUs CHUCTEMbl JUHEHHBIX YPABHEHUMU.
Pemienne npukimanHbIX 3a7ad ¢ MOMOINBIO CHUCTEMBI JIMHEMHBIX ypaBHeHUU. MccnenoBanne
MOCTPOEHHOM MOJIENIU C HOMOUIBIO MATPULL U ONPEACTUTENEH.

[TocTpoeHne maTeMaTUYECKUX MOJENIEH pealbHOW CUTYyallUHd C MOMOILBI YPABHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HAyKU U pealibHOM JKU3HHU.

DyHKIUH U rpaGuKH

Oyuknus, crnocoObl 3amaHus (Gynkuuu. B3zaumuo oOpatnbie ¢yHkuuu. Kommosuius
¢ynkuuii. I'paduk dyHknmu. DnemeHTapHbIe Tpeodpa3zoBanus TpapuKoB (yHKITHA.

Ob6nacTh onpeseneHus U MHOXKecTBO 3HaueHui pyHkuuu. Hynu dynkuuu. [TpomexyTku
3HaKomocTostHcTBa. UErHbie W HeuéTHble (QyHkumu. [lepmommyeckue (ynkumu. [IpomexyTku
MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMbI QyHKIHH. Haubonbiliee 1 HauMeHbIIee
3HaueHUs (YHKIIUU HA TPOMEKYTKE.

Jluneiinas, KkBagpaTuyHas U ApoOHO-TUHEIHAs QYHKIKU. DIIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTPOCHUE UX IPaPUKOB.

Crenennast ¢yHKIMS C HaTypaJbHBIM U IIENBIM Toka3areneM. E€ coiicTBa u rpaduk.
CaoiicTBa U rpauK KOpHS N-Oi CTENmeHW Kak (YHKIMH OOpaTHON CTENEeHH C HaTypabHBIM
IIOKa3aTEJIEM.

[TokazarenpHas u norapudmudeckas GyHKIUHN, UX CBOMcTBa U rpaduku. Mcnons3oBanue
rpadukoB pyHKUMH Ui pelIeHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpEICICHUE TPUTOHOMETPUYECKUX (YHKIUH
YHUCJIOBOTO apryMEHTA.

OyHKIMOHATbHBIE 3aBUCUMOCTHU B peaibHBIX Mpolleccax U SBIeHUIX. [ paduku peaabHbIX
3aBUCHMOCTEH.

Havana maTreMaTH4ecKOro aHajau3a

ITocnenoBarenbLHOCTH, CIOCOOBI 3aaHUs OCIeA0BaTeIbHOCTEN. MeTo1 MaTeEMaTHIECKOM
MHOYKUMA. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BATENbHOCTU. VCcTOpUs BO3HUKHOBEHMS
MaTeMaTHYeCKOIo aHaJln3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpudeckas Mporpeccud. beckoHeuHo  yObIBaromas
reoMerpuueckas nporpeccus. Cymma G€CKOHEUHO yOBIBAIOIIEH T€OMETPUYECKON MPOrpeccuu.
JIMHENHBIN M OAKCHOHEHUHMAIbHBIM pocT. Yucmo e. Popmyna CIOKHBIX IPOLEHTOB.
Hcrnionbs30BaHue MPOrpeccuu Uil pENIEHUs] PEAVIbHBIX 3a]a4 PUKIIATHOTO XapaKTepa.

HenpepeiBHble (GYHKIIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHl TpaduKOB
¢bynkuii. CBoiicTBa (yHKUMN HENMpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpPBalOB JJsl pelIeHUus
HepaBeHCTB. [IprMeHeHne CBOMCTB HeMPEePhIBHBIX (DYHKITUH JIJISl peIIeHHs 3a1a4.

[TepBas u BTOpas mpousBogHbie GyHKIMH. ONpeeieHne, TeOMETPUISCKUA U PU3HIECKHUI
CMBICT POU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IponzBoaubIe deMeHTapHBIX GyHKIUNA. [Ipor3BOHAS CYyMMBI, TPOU3BECHHUS, YACTHOTO



¥ KOMIO3ULIUHU (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, ornepauu HajJ MHOXKECTBAMHM M UX CBOMCTBa. Junarpammel Diinepa—BenHa.
[IpuMeHeHrne TEOPEeTUKO-MHOKECTBEHHOI'O arrapara JUuisi OMMCaHUsl pPEeajbHbIX MPOLECCOB U
SBJICHUM, PU PEIICHUH 33/1a4 U3 JIPYTUX YUYEOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTH4YeCKOro  OOBEKTa,  CJENCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yucna v BbIYHCICHUSA

Hartypanbuble u nensie uyncna. [IpumeHeHHE NPU3HAKOB AEIUMMOCTU LENbIX YHUCEI,
HanOonpImi obuwit genurens (nanee — HOJl) n nanmensiiee obmee kparnoe (nanee — HOK),
OCTaTKOB I10 MOAYJIIO, alropuT™Ma EBKinaa U1t peiieHns 3a1a4 B LEJbIX YUCIIaX.

KommiekcHble 4ymcna. AnreOpaudeckas W TPUTOHOMETpHUYECKash (OPMBI  3alucu
KOMILIEKCHOTO 4yHcia. ApupMeTHyeckre onepanyu ¢ KOMIUIEKCHBIMU uuciamu. M3o0paxenue
KOMIUIEKCHBIX YHMCEN Ha KOOpAUHATHOU TiockocTtu. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO uucia. [IpyuMeHeHHe KOMIUICKCHBIX 4YMCeN s peleHus (U3HYeCKUX U
reOMETPUYECKUX 3a/1a4.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEW TPUTOHOMETPUUECKUX YPABHEHHUH C MOMOIIbI TPUTOHOMETPUUYECKON
OKpYXHOCTH. PellieHue TpuroHoMeTpu4ecKuX HEpPaBEeHCTB.

OCHOBHBIE METO/IbI PEILICHUS T0KA3aTENIbHBIX U JOrapu(pMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALlMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIICHHSs CHUCTEM U COBOKYIHOCTEM  palUMOHAJBHBIX,
UPPaLMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpumeneHue ypaBHEHHUI, CUCTEM M HEPABEHCTB K PEILIEHUIO MaTeMAaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IUYHBIX oONacTel Haykd M peaqbHOW >KU3HHM, HMHTEPIpeTarysl MOJYyYEHHBIX
pe3yJIbTaToB.

DOYyHKUUH U TPaPUKU

I'paduk xommnozuumu QyHkumid. ['eomerpuueckne oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'papuueckue MeTOJbl peIIeHUs YpaBHEHUH M HepaBeHCTB. ['paduueckue MeTOJbI
pemeHnus 3a1a4d ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKUIUH [UId MCCIel0BaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEIICHUH 33]a4 U3 JPYTUX YYEOHBIX MTPEIMETOB U PEaIbHOM JKU3HHU.

Havana maTeMaTH4ecKOro aHaau3a

[IpumeneHne Npon3BOAHOM K HCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTB U AKCTPEMYMBI.
Haxosxnenne HanOoJpIero 1 HAMMEHbIIETO 3HAYCHU I HEPEPHIBHOW (PYHKITMU HA OTPE3KE.

[IpumeHeHre TPOM3BOAHON il HAXOXKIACHMS HAWIyYIIEro PELIEHHs B IPHUKIAIHBIX
3ajJayax, JJs ONpeAeNieHUuss CKOPOCTH M YCKOpEHMs Mpollecca, 3aJaHHOro (Gopmysol uiIu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOooOpa3HbIX. [lepBooOpa3Hbie 3JIeMEHTapHBIX
¢bynxuii. [IpaBuina HaxoXAeHUS IEPBOOOPA3HBIX.

WNurerpai. I'eomeTpuyeckuil CMBICI UHTErpaja. Beraucienue onpeneaéHHoro nHrerpana
no popmyne Horotona-Jleitouuma.

[IpumeHeHne wuHTerpana Uil HaXOXKACHUS IUIoMmagell IUIocKuX ¢Guryp u o0bEMOB
F€OMETPUYECKHX TEJ.

ITpumeps! perenuit auddepeHnnanbHbIX ypaBHEHUH. MaTeMaTnyeckoe MOAETUpPOBaHNE



peabHBIX MPOIIECCOB € MOMOUIBIO MU PEpEeHIINATBLHBIX YPAaBHECHHUH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YI'J1YBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOr0 BOCIIUTAHUSA:

cOPMUPOBAHHOCTh TPAXKIAHCKON TO3MIHMHM O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBCHHOT'O 4JICHA POCCHICKOr0 OOIIeCTBa, MPEJCTABICHHE O MATEMAaTUYECKUX OCHOBAX
GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUN, MPOLELYp TpakKIaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHEM;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCUMCKON IMPaKAAHCKOW MIACHTUYHOCTH, YBAKEHUS K MPOILLIOMY U
HACTOAIIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHHE K JOCTHKEHUSM POCCUHCKUX
MaT€MaTUKOB W POCCHUMCKONM MaTEMaTHUYE€CKOM IIKOJIbI, WCIIOJb30BAHUE 3TUX JOCTH)KEHUU B
JIpYTruX HayKaX, TEXHOJIOTHUSX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH poccHUiickoro Hapoaa, CcGHOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTHKEHUI HAyKH U JESTENbHOCThIO yUEHOT0, OCO3HAHHME JUYHOIO BKIAJa B MOCTPOSHUE
YCTOMYHUBOTO OyAYIIETO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUSA

ACTETMYECKOE  OTHOIIEHHE K  MHpYy, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIEHUH, pacCyKIEHUH, BOCHPUMMUYUBOCTb K
MaTeMaTUYECKUM acCIeKTaM Pa3InYHbIX BHIOB UCKYCCTBA;

5) pu3nvecKkoro BOCHUTAHUSA:

c(OpMUPOBAHHOCTH YMEHUS IPUMEHITh MaTeMaTHUYECKHUE 3HAHUS B UHTEPECaxX 310pOBOTO
u Oe3zomacHOro o0Opasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (310pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, peryjspHas Gundeckas akTUBHOCTH),
(du3HYecKOe COBEPIICHCTBOBAHNE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM IS TEIIBHOCTHIO;

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTU TPYIOJIIOOUS, MHTEPEC K pa3InYHbIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccuu U peaTn30BbIBATh COOCTBEHHBIE
JKU3HEHHBIE TUJIaHbI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHUIO U
caM000Opa30BaHUIO HA TIPOTSIKEHNUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUHU
MPaKTUYECKHX 33J1a4 MaTEMaTUYECKON HAaIPaBIEHHOCTH;

7) IKOJIOTMYEeCKOr0 BOCTIUTAHMSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYphl, MOHMMAaHHUE BIUSHUS COIMAIBHO-
HSKOHOMHUYECKHUX TPOILIECCOB HA COCTOSIHUE TPHUPOAHOM M COIMATIBHOM CpEeIbl, OCO3HAHUE
rI100aTBFHOTO XapakTepa IKOJIOTUYECKUX MTPOOIJIeM, OpHEHTAIIMs Ha TPUMEHEHNE MaTeMaTHIeCKIX
3HAHWH JIJIS1 perieHus 3a71a4 B 00J1aCTH OKPYXKAIOIIEH CPe/ibl, TJITaHUPOBAHHUE IMTOCTYTIKOB M OIIEHKH
MX BO3MOXKHBIX TIOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOT 0 NO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH M OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHWE MaTEeMaTHYECKOW HAyKH Kak chepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ pa3BUTHUS U 3HAYMMOCTHU JUJIS Pa3BUTHS LMBUIIM3AINH,
OBJIQJICHHE SI3BIKOM MAaTEeMAaTHUKH M MAaTEMATHYECKON KYyJbTypOH KaK CPECTBOM MO3HAHHS MHUPA,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHAUBUAYAJIBHO U
B TpyIIIIC.



METAIIPEJMETHBIE PE3YJIbTATbI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble Jlornuyeckue aeiicTBu:

BBISBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHONICHHA MEXAY MOHITHIMH, (DOPMYIHpPOBATH ONpEACICHUS TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIMU, OCHOBaHUS Il 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;

BOCIPUHUMAThH, (OPMYIUPOBATH M MPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpeuus B (hakTax,
JMAHHBIX, HAONIOJMEHUSX W  YTBEPXKACHUSAX, MpenjaraTb KPUTEPHUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JIeaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIE€IYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIOYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSIMBIE U
OT TMPOTUBHOTO), BHICTpPAWBATh AapryMEHTAIUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS M BHIBOJIBI;

BBIOMpaATh CIOCOO pelieHus y4uyeOHOW 3adauu (CpaBHHBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIMH C Y4Y4ETOM CaMOCTOSTENbHO BBIACIEHHBIX
KPUTEPUEB).

Ba3zoBble ucciieqoBarenbcKue JAeiicTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEIILCKHI HHCTPYMEHT IMO3HAHUS, POPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTUBOpPEUnE, MpodieMy, YCTaHABIMBATh MCKOMOE M JIaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOAUTh CAMOCTOSITENIBHO — CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYeCKOro OOBEKTa, SIBJICHUS, IPOIIECCA, BBIIBICHHUIO
3aBHCUMOCTEH MEXIy 00bEeKTaMu, SIBJICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITENILHO (POPMYJIUPOBATH OOOOIICHHS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOII0/IEHUs], UCCIIEeIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHN];

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, @ TAK)KE BBIIBUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSIX.

Padora ¢ nndopmanmeii:

BBISIBIIATH ACPUIIUTHI HHGOPMAIINH, JAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIIPOC U JJIS
pelIeHus 3a1a4H;

BBIOMpaTh HMHGOPMAIMIO W3 HCTOYHUKOB  PA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMATU3UpPOBAaTh M HMHTEPIPETUPOBATH WHQPOPMAIMIO PA3NUYHBIX BUIOB U  (Qopm
MIPE/ICTABJICHHUS;

CTPYKTypupOBaTh  HH(OpMAIMIO, TPEACTaBIATh €€ B  pa3auuHbIX  (opmax,
WJUTIOCTPUPOBATh TpapUuecKy;

OLICHUBAaTh HAA&KHOCTh HWH(GOPMALMA 1O CAaMOCTOSITENHFHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATH ¥ (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHM C YCJOBHSIMH W LEISIMHU
06HleHI/I$I, SICHO, TOYHO, T‘p&MOTHO BI)Ipa)KaTB CBOHO TO‘-IKy 3peHI/I$I B yCTHI)IX "N IIMCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOAY peLIeHUs 3a]a4l, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTar;

B X0J1¢ 00CYKJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXK/1aeMOW TEMBI, MPOOJIEMBI,
pemiaemMoil 3aJaud, BbICKA3bIBaTh WJIEW, HAIICJICHHbIE HA MOUCK PEILIEHUs, COMOCTaBIATh CBOU
CY)K)IeHI/ISI C CY)K)IeHI/ISIMI/I }Ipyrl/IX y‘—IaCTHI/IKOB auajiora, O6H3py>KI/IBaTI) paBJ'II/I'—II/Ie U CXOJICTBO



MO3MILINH, B KOPPEKTHOI hopme popMynpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHUS;

MPEACTABIIATh PE3YJIBTATHl PELICHUs 337a4M, SKCIHEPUMEHTA, MCCIEJOBAHUs, MPOEKTA,
CaMOCTOSITENIbHO BBIOUPATh (POPMAT BBHICTYIUICHUS ¢ YIETOM 3a/]1a4 PE3EHTAIlMA U OCOOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIe 1eCTBUSA

Camoopranu3auus:

COCTaBJIATH IUJIaH, JITOPUTM pElIeHUs 3aJaud, BHIOMPATh CIOCOO pEHIeHUs] C Y4ETOM
UMEIOIIUXCS PEeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BJIa/IETh HaBbIKAMU MTO3HABATENIbHOM pedIeKCcuu Kak OCO3HAHMs COBEPILIaEMbIX ACHCTBUIA
U MBICIUTENBHBIX MPOIECCOB, HMX pPE3yJIbTAaTOB, BIAJETh CIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelleHrus MaTeMaTUIeCcKOH 3aauu;

MPEBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NPHU PEIICHUW 33/Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX OLIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylibTaTa LEId U YCIOBHSIM, OOBSCHATH MPUYUHBI
JOCTHIKEHUS UIIM HEJAOCTHXKEHUS PE3yIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi 1eSITE€IbHOCTD:

MMOHUMATh U UCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYAIbHON pabOThI MpH
pemieHnr y4eOHBIX 3a7]a4, NPUHUMATH IeJb COBMECTHOW JIEATEIhHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOW paboThl, pacHpeleNsiTh BUIbI padOT, MOTOBapUBATHCSA, OOCYXIATh
MIpoIIeCC U pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOIBKUX JTOJICH;

y4acTBOBaTh B IpynmnoBbiX (hopmax paboThl (00CyxkAeHHs, 0OMEH MHEHUU, «MO3TOBBIE
HITYPMBD» B HHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOU JICHCTBUS C IPYTUMHU
YJIleHAaMH KOMaH/[Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMHI MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBUS.

MHNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjaacce oOydaroIuiics MONYYHUT CIEAYIOLIUE IPEIMETHBIE
pe3yJbTaThl MO OT/AENbHBIM TeMaM paboueil mporpamMMbl yueOHOTo Kypca «Anredpa v Hayana
MaTeMaTHYECKOI0 aHaJIN3a»:

Yuciia v BBIYMCICHUS:

cBOOO/IHO ONEPUPOBATH MOHITUAMHU: PAL[MOHATIBHOE YHCII0, OECKOHEUHasl EPUOINYECKast
JpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIIO, MHOXKECTBA PALMOHAIBHBIX M JIEHCTBUTENBHBIX
YHCell, MOJYJIb AEUCTBUTEIBHOTO YUCIIA;

MPUMEHATH JpoOU M MPOLIEHTHI s pellieH s IPUKIIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpacieil
3HAHUM U pEATbHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, MpPAaBUIA OKPYIJIEHUS, NMPUKHUIKY U OLIEHKY
pe3yJyibTaTa BIYMCICHHUI;

CBOOOJHO ONEpUpOBaTh MOHATHEM: CTENEHb C LEJbIM IOKa3aTeJeM, MCII0JIb30BaTh
NOAXOANIYI0 (opMy 3amucu JEWCTBUTENBHBIX YHUCEN JJI PELIeHUs MPaKTHUECKHUX 3adad M
NpEeJCTaBICHUS JAHHBIX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaIbHOMN CTETEHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM MTOKa3aTeIeM;

cBOOO/IHO ONEepUpoBaTh MOHATHIMHU: Jorapudm ducia, AeCITUYHbIE U HATypaJbHbIE
J0TapuQMmBbl;

CcBOOO/IHO ONEpUpPOBATH MOHSATHUSMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCIOBOTO
apryMeHTa;

OTIepUPOBATH OHATUSAMU: APKCUHYC, ApPKKOCUHYC U apKTAHT€HC YUCIIOBOTO apryMeHTa.



YpaBHeHNS U HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IMOHATUSAMM:  TOXAECTBO, YyPaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIIEACTBHSI, PABHOCUIIbHBIE HEPABEHCTBA;

IPUMEHATh PA3JIUYHbIE METOJbl PELIEHHsS] PALUOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMU: MHOIOWIEH OT OJHOW NEpEeMEHHOH, MHOrOWIeH ¢
HeNbIMU K03 (pUIIMeHTaMu, KOPHU MHOTOWICHA, TPUMEHSTH JIeJIEHIEe MHOTO4JICHa HA MHOTO4JICH
C ocTaTkoM, TeopeMy besy u Teopemy Buera nis perenus 3anad;

CBOOOZHO OIIEpUpPOBaTh MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHWM, MaTpuua,
ONpesieIuTeNIb MaTpulbl 2 X 2 M ero IeOMETPUYECKUIl CMBICH, MCII0JIb30BaTh CBOWMCTBA
onpeaenuTens 2 X 2 Juisl BBIYUCIECHUS €r0 3HAYECHUs, IPUMEHATh ONPEAETUTENN JUIsl PELIEHUS
CHCTEMBl JMHEWHBIX YpPaBHEHUH, MOJAEIMPOBATH pPEaJbHbIE CUTYallUH C IOMOLIbI CHCTEMBI
JUHEMHBIX YpaBHEHMH, HCCIEI0BaTh IIOCTPOCHHBIE MOJENIM C IOMOILBIO MaTpull u
olpenenuTeNneil, MHTEpIPEeTUPOBATh M0JyUYEHHbIH pe3yJIbTar;

UCIOJb30BaTh CBOMCTBA JEHCTBUH € KOPHSIMHU JUI TPEOOpa3OBaHMs BBIPAKCHHIA;

BBINOJIHATH TPE0OPa30BAHUS YMCIOBBIX BBIPAKECHUHN, COJCPKALINX CTETIICHU C
paLMOHATILHBIM [TOKa3aTelIeM;

UCIOJb30BaTh CBOIicTBa JorapuMoB JJisi  NpeoOpa3oBaHUs  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBAaTH  TMOHATHSAMM:  UppallMOHAlbHBIE,  IOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh X PEIICHHs C MIOMOIUIbI0 PABHOCHIBHBIX IEPEX0JIOB
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHITh OCHOBHBIE TpPUTOHOMETpuYeckue (opMynbl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOZIHO OIEPUPOBATh IOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, IMPUMEHSATh
HE00X01uMble GOPMYJIbI ISl PELLICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJIETIUPOBATh pealbHbIE CHUTyallMd Ha S3bIKE€ ajlreOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHMsI, HEpaBEHCTBA II0 YCJIOBUIO 3ajlauyd, HUCCIEA0BaTh IOCTPOEHHbIE MOJAEIH C
UCIIOJIb30BAHUEM alIapaTa ajreopsl.

DOYyHKUMH U TPaPUKU:

CBOOOJHO ONEpUPOBaTh MOHATUAMM: (YHKIHSA, CIOCOObI 3aJaHus (YHKLUHU, B3aUMHO
oOpaTHble (YHKIMHM, KOMOO3UIMSA (QYHKUMHA, Tpaduk (yHKUIUHU, BBIIOJIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKINH;

cBOOOJHO ONEpUpOBaTh MOHIATUSMH: OOJACTh ONPEAENIEHUS M MHOXKECTBO 3HAUEHUU
GyHKIMHU, HYJU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,;

CBOOO/ZIHO OMEpUPOBATH TMOHATUSAMU: YETHBIE W HEUYETHbIE (YHKIUHU, NEPUOANYECKUE
(GYHKLIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIMHM, MaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee M HAUMEHbLIee 3HaueHNne QYHKIIUU Ha TPOMEXKYTKE;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMU: CTENEHHass (YHKIMS C HaTypaJlbHbIM U LEJbIM
noKasaresneM, rpaQuk CTEeNeHHOM (YHKIMU C HaTypajdbHBIM M IIEJIBIM IOKa3zareiaeMm, rpapuk
KOPHS N-0 cTeneH! Kak (pyHKIMM 0OpaTHON CTENEHU C HAaTypaJbHBIM [TOKa3aTeleM;

ONEepUpPOBATh TMOHATHSAMH: JIMHEWHAas, KBaJpaTU4Has M JPOOHO-IMHEWHHas (QyHKUMH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX TPa(UKOB;

cBOOOJHO ONEepUpOBaTh MOHATUSAMU: MOKa3aTelbHas U Jiorapupmuueckas QyHKIUHU, UX
CBOWCTBA U TpaMKH, UCIOIB30BATh UX I'papUKH Ul PELICHNUs ypaBHEHUH;

CcBOOOJHO ONEpUpPOBaTh MOHITUSIMH: TPUTOHOMETPUYECKAsT OKPY>KHOCTb, OIpe/IeIeHHE
TPUTOHOMETPUUYECKUX (PYHKIUI YUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Tpaduku (PyHKUMN AJI1 UCCIETOBaHMS MPOILIECCOB M 3aBUCUMOCTEH IpH
peLIeHUH 3aJad U3 JPYTuX y4eOHBIX MPEIMETOB U PEANbHOM KU3HHU, BBIpaXaTb (hopMylamu
3aBHCHUMOCTH MEXIY BEIMUYUHAMU;

Hayana maTemaTH4ecKOro aHajm3a:

CcBOOO/IHO OIEpUPOBATh MOHATUSAMU: apudmeTnyeckass U reoMeTpHuecKasl Mporpeccus,



OeckoHEeuHO yOBIBaIOIIasi TEOMETPHUECKAs IPOrPECCHs, TMHEHHBIN U SKCIOHEHIMAIBHBIN POCT,
(dbopMyIia CI0KHBIX MMPOLIEHTOB, UMETh MPE/ICTABICHHE O KOHCTAHTE;

MCTIOJIBb30BATh MPOTPECCUH [T PELICHUS PEATbHbIX 337a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  OMEpUpPOBATh MOHATHSAMHU:  IOCJIENOBATENBHOCTb, CIOCOOBI  3a/IaHUA
MI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIEI0BATEIILHOCTH, IIOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTHYECKOro aHaIM3a Kak aHainn3a 0ECKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATH MOHITUSMHU: HENPEPbIBHbIE (YHKIWHU, TOUYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpUpPOBATh MOHATHEM: (PYHKIUS, HETIPEPhIBHAS HA OTPEe3Ke, IPUMEHSATh
CBOICTBa HEMPEPHIBHBIX (PYHKIIUH JJIsl peIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh TMOHATHSMH: TIepBas W BTOpas IPOU3BOAHbBIC (YHKIINH,
KacaresibHas K TpaduKy QyHKIINH;

BBIUUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMITO3UIIMH JIBYX
(byHKUMH, 3HATh TPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKINH;

UCIIOJIb30BaTh T€OMETPUYECKUI 1 (PU3UUECKUN CMBICI IPOU3BOIHOM [Tl pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapaT AJs ONMHMCaHUs PeallbHBIX MPOIECCOB
U SIBIICHUH, TIPU PEIICHUH 3329 U3 IPYTHX YIEOHBIX TPEIMETOB;

CBOOOJHO OMEpUPOBATh MOHATHAMH: ONpEICICHUEe, TeopeMa, ypaBHEHHE-CIE/ICTBUE,
CBOWCTBO MAaTeMaTH4YeCKOro OOBEKTa, JI0Ka3aTeNbCTBO, pPABHOCHJIBHBIC ypaBHEHHUS U
HEPaBEHCTBA.

K xonmy obOyuenuss B 11 kyacce 0oOy4arOIIMKCS TMONYYHUT CIEAYIOLIUE HpPEIMETHBIC
pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpamMmbl y4eOHOTO Kypca «AusreOpa u Haudana
MaTEMaTHUYECKOT 0 aHAJIN3a»:

Yucina v BHIYHCIICHUS:

CBOOOJHO ONEpPUPOBATh IOHATUSAMM: HATypaJlbHOE U II€JI0€ YHCIO0, MHOXXECTBa
HATYpaJIbHBIX U LEJIBIX YMCEJI, UCIOJb30BaTh MPU3HAKK AeauMocT 1einbix uynucen, HOJ u HOK
HaTypaJIbHBIX YMCEIl JJIs PELIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

cBOOO/IHO OTIEPUPOBATH MOHSITUEM OCTATKa 110 MOJIYJII0, 3alIMChIBATh HATYpaJbHbIE YHCIIA
B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPEJICTaBIsATh KOMIUIEKCHBIE YHCIla B aJireOpanvyeckoil U TPUTOHOMETpUUECKOr (opme,
BBINOJIHATH apU(PMETHYECKHE OTIEPALIUU C HUMH U U300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:

CBOOOJHO  ONEpUpPOBaTH  TMOHATHSAMM:  UppallMOHANbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHuyUecKre HEpaBEHCTBA, HAXOANUTh UX PELIEHUS C TIOMOIIBI0 PABHOCUIIbHBIX I1EPEXO0/I0B;

OCYLIECTBIATH OTOOpP KOpPHEH NpU pELIeHUH TPUTOHOMETPUYECKOIO YpaBHEHUS;

CcBOOOJIHO OMNEepUpoBaTh MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPHUMEHSTH
HeoOXouMble (OPMYJIBI Ul PELICHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CBOOO/IHO OIIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELIEHUS CUCTEMBI U COBOKYITHOCTEN
paloHalIbHBIX, HWPPALMOHAIBHBIX, MOKA3aTeNIbHBIX U JIOTApU(PMUUYECKUX YpaBHEHHH U
HEPABEHCTB;

pelmarh panuoHaNbHbIE, HppAllMOHANbHbBIE, IIOKa3aTelIbHbIE, JorapupMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TTapaMeTPhI;

MIPUMEHSTH rpaduuecKkre METOIbI Ul PEIIeHUs ypaBHEHUN U HEPABEHCTB, a TAK)Ke 3a]a4
C MmapameTpaMu;

MOJIETIUPOBaTh pealbHbIE CHUTyallMd Ha S3bIKe alreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIE0BATH TOCTPOECHHBIE MOJIEIN
C MCTIOJIb30BaHUEM allliapara alnreopbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysbTar.



DyHKIUH U rpaduKu:

CTPOUTH I'paMKU KOMITO3UIMH (PYHKIMHA C IOMOIIBIO 3JIEMEHTAPHOTO MCCIIEJOBAHUS U
CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA,

CTPOUTH T€OMETpUYECKHEe 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (QYHKIIUH;

IPUMEHATh QYHKIMU JJIs1 MOJIETIMPOBAHUS U UCCIIE0BAHMSI PEATIbHBIX IIPOLIECCOB.

Hayana maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BaTh IPOU3BOAHYIO [UId MCCIEIOBaHMA (PYHKUMHM HAa MOHOTOHHOCTh U
HKCTPEMYMBI;

HaXOJAUTh HanOoJIblIee U HAUMEHbIIIee 3HaUeHUs (PYHKIIMM HEPEepbIBHON Ha OTPE3KE;

MCIOJIb30BATh MPOU3BOJHYIO JJISi HAXO0XKICHUS HAMIYUIIErO PEHICHUs B MPUKIAHBIX, B
TOM YHCJIE COLUAIbHO-I)KOHOMHUYECKUX, 3a7jauax, Ui ONpe/IeleHnsl CKOPOCTU U YCKOPEHUs
nporiecca, 3a1laHHOTro (OpMYIIOi 1Tl rpadukom;

CBOOO/IHO OIIEpUPOBATH MOHATUAMU: [I€PBOOOPA3Hasi, ONPEAeIEHHbIN HHTETPajl, HAXOAUTh
IepBOOOpA3HbIE UIEMEHTAPHBIX (DYHKUMI M BBUUCIATH HHTerpan no ¢opmyne HbproToHa-
JleriOnuma;

HaXOJUTh IJIOLIA/IU IJIOCKUX (PUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh IPE/CTaBIEHUE O MAaTEMaTHUYECKOM MOJIEJIMPOBAHUU Ha IpPUMEpPE COCTaBJICHUS
muddepeHINATFHBIX YpaBHEHUMH;

pelaTh MpUKJIAJHbIE 33a4d, B TOM YHCJIE€ COLUAIbHO-3KOHOMUYECKOTI0 U (PU3UYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHIECKOTO aHaIH3a.



4. TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

Ne HanmenoBanue pa3zenoB ¥ TeM POrpaMMBbl KosmuecTBo yacos OnexTpoHHbIe (1I(POBLIC)
n/m Bcero| Konrtponbnbie | Ilpaktuueckue 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThI
1 MHOXeCTBO AECHCTBUTEIBHBIX YUCE. MHOIOUJIEHBI. 24 1 [[1]
PanmonanbsHble ypaBHeHUS U HepaBeHCTBA. CHUCTEMBI TMHEHHBIX
YpaBHEHUU
2 |@ynskuun u rpadukn. CrenenHas QyHKIUS C HETbIM ToKazareneM | 12 1 (11
3 | Apudmernueckuil KOpeHb N-0i cTernenu. MppanuoHaabHbIe 15 1 [[1]
ypaBHEHHUS
4  |TlokazarenvHas ¢pyHkius. [lokazarenpHble ypaBHEHUS 10 1 [[1]
5 | Jlorapudmuueckas yukuus. Jlorapupmuyeckue ypaBHEHHUS 18 1 [[1]
6 |TpuronoMmerpuyeckue BBIPAKEHHS U YPaBHEHUS 22 1 [[1]
7  |IlocinenoBaTenbHOCTH U POTPECCUU 10 1 [[1]
8  |HenpepriBuble pyHkumu. [IponsBoanas 20 1 (1]
9  |IloBTOpenue, 0000IIEHNE, CUCTEMATH3AIUSs 3HAHUI 5 2 [
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10 0
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
No HaumenoBanue pa3ienoB U TeM MPOrpaMMbl KomnuectBo yacos DneKTpoHHbIE (IUPPOBHIL)
/1 Bcero| KoutponbHbie [IpakTueckue 00pa30BaTENIbHBIC PECYPCHI
paboTsI paboTsI
1 UccnenoBanmne GyHKINN C TOMOIIBIO TPOU3BOTHOM 22 1 (1]
2 [TepBooOpasnas 1 UHTETpal 12 1 [[1]
3 I'paduiku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1 (1]
Tpuronomerpudeckue HepaBEHCTBA




Ne HaumenoBanue pa3ienoB 1 TeM IMPOrpaMmbl KonuuectBo yacon DnekTpoHHbIE (IUPPOBEIC)
/1 Bcero| KonTposbHble IIpakTnyeckue 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
4  |UppanuoHaibHble, TOKa3aTeNbHbIC U JIoTapuMudIecKkue 24 1 (1]
HEpaBEHCTBA
5 KommnekcHeie uncia 10 1 (1]
6 |HarypanbHble U 11€JIbIC YnCa 10 1 (1]
7 Cucremsl paluOHAIbHBIX, UPPALMOHAIBHBIX 12 1 [[1]
MMOKa3aTeIbHBIX U JIOTAPUPMUICCKUX YPaBHEHUI
8  |3amaum c mapamerpamu 16 1 (1]
9  |lloBTOpeHue, 0000IICHNEe, CHCTEMAaTU3alUs 3HAHUH 16 2 (1]
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 10 0
5. HOYPOYHOE IIVIAHUPOBAHMHE 10 KJIACC
Ne Tema ypoka KonunuecTBo yacos Hata DeKTpOHHBIE IU(POBBIE
n/m Beerol|| Koutponsaeie | ITpakrudeckne < HU3YUCHHS | 00pa30BaTe/bHbIC PECYpChI
paboThI paboTsI
1 |[[MHOkecTBO, oriepaiiuy HajJ MHOKECTBAMH M UX CBOMCTBA 1 (1]
2 |[[Auarpammel Ditnepa-Bennal| 1 (1]
3 |[[IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO amapara Jjs 1 (1]
penieHus 3a1a4] ]
4  |[[Paunonanbubie yncia. OObIKHOBEHHBIE U IECATUUHbIE | (1]
JpoOu, MPOLEHTHI, OECKOHEUHBIE IEPUOHUECKUE TpooH ] ]
5 |[[PauuonanbHbIe yncia. OOBIKHOBEHHBIE U JECSITUYHBIC 1 [11]
JpoOu, MPOLEHTHI, OECKOHEUHBIE IEPUOMUECKUE Tpoou ] ]
6 |[[TIpumenenue npobeii U MPOIICHTOB JJIsI PEIICHHS 1 [[1]
MPUKIIAIHBIX 33/1a4]]




Y CBOMCTBA; BHIYUCIICHHUE €TO 3HAYCHU| |

Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa30BaTEIBHBIC PECYPCHI
paboThI paboThI

7  |[[[Ipumenenue apobdeli U MPOICHTOB IS PEIICHUS | (1]
MPUKJIaAHBIX 3a7a4] ]

8  |[[HAelicTBuTenpHble yncia. PanoHansHbie U I (11
vppalnyoHaabHble yucial|

9  |[[ApudmeTnyeckre onepanuu ¢ 1eHCTBUTSIBHBIMU i [[1]
yuciaamu| ]

10 |[[Moxynb 1elCTBUTEIBHOTO YUCIIa U €r0 CBOMCTBA] | | (1]

11 |[[[IpuOnmxEHHbIE BEIYUCICHHUS, TPaBUIa OKPYTICHUS, t [[1]
IPUKUIKA U OLICHKA pe3yJibTaTa BbIUMCICHUM] |

12 |[[OcHOBHBIE METO/BI PELLIEHNUS LENbIX U APOOHO- : (1]
palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB] |

13 |[[OcHOBHBIE METOBI PELICHUS LENbIX U APOOHO- ! [[1]
palMOHATIBLHBIX YPaBHEHHUM U HEPaBEHCTB] |

14 |[[OcHOBHBIE METOBI PELICHUS IENbIX U APOOHO- ] (1]
palMOHATIBHBIX YPaBHEHHUM U HEPaBEHCTB] |

15 |[[MHorouneHsl OT OJTHOM MMepeMeHHOM. JleleHre MHOTOWIeHa 1 [[1]
Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy]]

16 |[[Muorounens ¢ nensiMu kodduimentamu. Teopema 1 (1]
Bueral]]

17 |[[Pemenue cuctem TUHEHHBIX YpaBHEHUH || 1 [11]

18 |[[Pemenne cuctem TUHEHHBIX YpaBHEHUH || 1 [11]

19 |[[Marpuua cucteMbl TMHEUHBIX YpaBHEHUN. OnipeaenuTens 1 (1]
MaTpHIBI 2X2, €ro TEOMETPUUYECKUIM CMBICIT M CBOMCTBA;
BBIYHCIICHHE €T0 3HAaYEHUS ||

20 |[[Onpenenutens MaTpuLbl 2X2, €ro TEOMETPUUECKUNA CMBICI 1 [[1]




Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue |H3YyUCHUA 00pa30BaTEIBHBIC PECYPCHI
paboThI paboThI

21 |[[ITpumeHEHUE ONPEASTUTEIIS ISl PEUICHUS] CUCTEMBbI 1 (1]
JIMHEWHBIX YpaBHEHUH ||

22 |[[PemieHue npUKIaAHBIX 33724 C TOMOIIBIO CUCTEMBI I (1]
JIMHENHBIX YpaBHEHUH ||

23 |[[PemieHue mpuKIaAHBIX 33/1a4 C TOMOIIBIO CUCTEMBI i [[1]
JMHENHBIX YpaBHEHUH] |

24 |[[KonTpoawsHas pabota: "PanmoHaibHble ypaBHEHUS U i 1 (1]
HepaBeHCTBA. CHCTEMbl TMHENHBIX ypaBHEHUN" ||

25 |[[@yHKIUS, crTOcOOBI 3aMaHus PYHKIMHA. B3anMHO 00paTHbIC 1 (1]
bynxun. Komnosunus GyHkimii] |

26 |[[I'paduk pyHkunu. DaeMeHTapHbIe IPeoOpa3OBaHUs : (1]
rpaduKoB QyHKIHH] ]

27 |[[Ob6nacTp onpeneneHUs: © MHOKECTBO 3HAUCHUH (PYHKITHH. 1 (1]
Hynu ¢pynkuun. IIpomexxyTku 3HaKk TOCTOSTHCTBA] |

28 |[[Uérnble u HeuéTHbIe pyHKIMU. [Tlepuonudeckue pyHKIUY. 1 (1]
[TpomexyTKM MOHOTOHHOCTH (PYHKLMH] ]

29 |[[MakcumyMbl 1 MUHUMYMBI (yHKIMH. HanGonbmee u L1 [[1]
HalMEeHbIIIee 3HaueHue (PyHKIMHU Ha TPOMEXYyTKe] |

30 |[[JIuneiinas, kBagpaTUuyHas U JPOOHO-IMHENHAs QYHKIMH] | 1 [T1]

31 |[[DnemeHTapHOE HCCIEIOBAHUE U MTOCTPOCHHE rpauKOB 1 (1]
3TUX (pyHKUUMH]]

32 |[[DnemeHTapHOE HCCIeI0BaHUE U TOCTPOEHHE rpauKoB 1 [11]

9THX (YHKUIHUH]]

33

[[Ctenens ¢ nensiM mokazatenem. bunom HeroToHa]]

34

[[Ctenens ¢ nensiM mokazatenem. bunom HeroToHa]]




Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue |H3YyUCHUA 00pa30BaTEIBHBIC PECYPCHI
paboThI paboThI

35 |[[Crenennas ¢pyHKIHS ¢ HATYPAIbHBIM U IIEITBIM I [T1]
nokasateneM. E€ cBoiicTBa u rpaduk]]

36 |[[KontponbHas pabota: "Crenennas ynkuus. E€ cBolictBau | | 1 (1]
rpaguk"]]

37 |[[Apudmernueckuii KOpeHb HATYPaAIbHOMN CTENIEHU U €r0 i [[1]
cBOMCTBA] |

38 |[[Apudmernueckuii KOpeHb HATYPAILHOMN CTEIICHU U €T0 i (1]
CBOMCTBA] |

39 |[[TIpeoOpa3oBaHust YUCIOBBIX BEIPAKEHUM, CONEPHKAIINX 1 (1]
CTENEeHU U KOpHHU] |

40 |[[ITpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUH, COAEPIKAIINX f [[1]
CTEINEHU U KOpHH] ]

41 |[[[IpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COAEPKAIINX 1 (1]
CTETNEeHU U KOpHH] ]

42 |[[MppaunonanbHble ypaBHeHNA. OCHOBHBIE METO/IbI PEILICHUS 1 (1]
VPPALMOHAIIBHBIX YPaBHEHUI ] |

43 |[[UppaunoHanbHble ypaBHEHUA. OCHOBHBIE METOBI pelieHus 1 | (1]
WPPALMOHATBHBIX YPaBHEHUH |

44 |[[UppaunoHanbHble ypaBHEeHUS. OCHOBHBIE METOIbI PEIICHUS 1 (1]
VPPALMOHAIIBHBIX YPaBHEHU ] |

45 |[[PaBHOCHUIIBHBIE IEPEXO/IBI B PEIIEHUN UPPAIMOHATIBLHBIX 1 (1]
YpaBHEHHUI] |

46 |[[PaBHOCUIIBHBIE IEPEXO/IbI B PELIEHUN UPPALIMOHATIBHBIX 1 (1]
ypaBHEHHUIA ]|

47 |[[PaBHOCUIIbHBIE IEPEXO/IbI B PELIEHUN UPPALIMOHATIBHBIX 1 (1]

ypaBHEHHUI] |




Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa30BaTEIBHBIC PECYPCHI
paboThI paboThI

48 |[[PaBHOCUIIBHBIE IEPEXO/IBI B PELICHUN UPPALIMOHATIBHBIX | (1]
ypaBHEHUH ||

49 |[[CroiicTBa 1 rpaduK KOpHS N-Oi CTENEHH KaK (QyHKIUN I [T1]
00paTHOM CTENeHU C HAaTypaJbHBIM MTOKa3aTeneM||

50 |[[CroiicTBa 1 rpaduk KOpHS n-0if cTeNneHU Kak GyHKIIUI i [[1]
00paTHOM CTENEHU C HATYPAJIbHBIM MTOKa3aTeseM] |

51 |[[KontpoisbHas pabota: "CBoiicTBa U rpauiKk KOpHS N-Oi i 1 (1]
crenenu. MppauroHanbHble ypaBHeHUS " ||

52 |[[Ctenensp ¢ paliMOHaIbHBIM IIOKa3aTeIeM U €€ CBOMCTBA] | T [[1]

53 |[[Crenensp ¢ panOHaIbHBIM IIOKa3aTeIeM U €€ CBOMCTBA] | 1 [[1]

54 |[[Crenens c palroHalIbHBIM IIOKa3aTeeM U €€ cBOMcTBA]| 1 (1]

55 |[[IToka3atenbHas GyHKIUs, €€ CBOMCTBA U TpaduK]] 1 (1]

56 |[[Mcnonb3oBanue rpaduka QyHKINN A PeIICHUS 1 (1]
ypaBHEHHUI] |

57 |[[Ucnonb3oBaHue rpaduka GyHKINUN 1S peIICHHS L1 | [[1]
ypaBHEHHUI] |

58 |[[IIoka3aTenbHble ypaBHEHH. OCHOBHBIE METO/IBI PEIICHHUS 1 (1]
MOKa3aTeIbHbIX YPABHEHUH |

59 |[[IToka3aTtenbHble ypaBHEHH. OCHOBHBIE METO/IBI PEIICHHUS 1 (1]
NOKa3aTeNbHbIX YPABHEHUH | |

60 |[[IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 1 [11]
NOKAa3aTeNbHbIX YPABHEHUH | |

61 |[[KontponbHas pabota: "IlokazarenbHas GyHKIUS. 1 1 [11]
[TokazarenbHbie ypaBHeHUs"]|

62 |[[JTorapudm uncna. CoiicTBa norapugmal] 1 (1]




Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa30BaTEIBHBIC PECYPCHI
paboThI paboThI

63 |[[Jlorapudm uncna. CoiicTa norapudmal] 1 [T1]

64 |[[JIorapudm uucna. CoiicTa sorapudmal] 1 (1]

65 |[[HecaTtuunbie u HaTypasbHBIC JOTapU(PMBI] | 1 [[1]

66 |[[decaruunble U HaTypalbHBIC JIOTapU(MBI] | 1 [T1]

67 |[[TIpeoOpa3oBaHue BBIpaKEHUMH, COIEPIKAIIHX JIOTapU(PMBI] | 1 [[1]

68 |[[IIpeoOpa3oBaHue BBIpAKEHUH, COIEPIKAIIHNX JIOTapU(PMBI] | 1 [[1]

69 |[[TIpeoOpa3oBaHue BBIpaKEHUN, COIEPIKAIIMX JIOTapU(PMBI] | 1 [[1]

70 |[[/Iorapupmudeckas pyHkuus, e€ cBoHCTBa U rpaduk]| 1 [T1]

71 |[[JTorapudmuyeckas QyHkIms, e€ cBolicTBa U rpaduk] ] 1 (1]

72 |[[Acnonb3oBanue rpaduka QyHKINU A PeIICHUST 1 [[1]
ypaBHEHHUI] |

73 |[[Ucnonp3oBaHue rpapuka GyHKIIUH ISl pEIIeHUs 1 [T1]
ypaBHEHHUI] |

74 |[[Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI 1 (1]
petieHus JorapuMUIECKUX ypaBHEHUH ||

75 |[[Jlorapupmuueckue ypaBHeHHUsI. OCHOBHBIE METObI 1 [T1]
peleHHs JorapupMHUUECKUX YPaBHEHUH ] ]

76 |[[Jlorapudmuueckue ypaBHeHUsl. OCHOBHbBIE METOABI 1 (1]
peLeHHs JorapupMHUUECKUX YpPaBHEHUH ] ]

77 |[[PaBHOCHIIbHBIE ITEPEXO/IBI B PEILIEHUH JIOTApU(PMUIECKIX 1 [T1]
ypaBHEHHUIA ]|

78 |[[PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUH JIOTapU(PMUUECKIX 1 (1]
ypaBHEHHUIA ]|

79 |[[KonTpoawsHas pabora: "Jlorapudmudeckas QyHKITHS. | 1 [[1]

Jlorapugmuueckue ypaBHeHus"|]




KommuectBo yacoB

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
H3yYCHUS

DJeKTpOHHbIE U(PPOBBIC
00pa3oBaTeIbHBIC PECYPCHI

Ne Tema ypoxka
/1 Bceero
80 |[[Cunyc, KOCHUHYC, TAHT€HC U KOTAHI'€HC YHUCIOBOTO 1

aprymeHTal |

[[1]

81 |[[Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIOBOTO | (1]
aprymeHra] |

82 |[[ApkcuHyC, apKKOCHUHYC U apKTaHI€HC YHCIOBOIO i [[1]
aprymenral|

83 |[[ApkcuHyC, apKKOCHUHYC U apKTaHT€HC YHCIIOBOTO i (1]
aprymeHra] |

84 |[[Tpuronomerpuyeckas OKpy>XHOCTb, OIIpEIeTICHUE 1 (1]
TPUTOHOMETPHUECKUX (PYHKIIHUN YUCTIOBOTO apryMeHTa |

85 |[[TpuronomMerpuyeckas OKpy>XKHOCTb, OIIPEICTICHUE : (1]
TPUTOHOMETPHUYECKUX (PYHKIIUI YHCIOBOTO apryMeHTa] |

86 |[[OcHOBHBIE TpUrOHOMETpUYECKHE (GOPMYIIbI] | 1 (1]

87 |[[OcHOBHBIE TPUTOHOMETpUUECKHE (HOPMYIIBI | ] 1 [T1]

88 |[[OcHOBHBIE TpUTOHOMETpUYECKHE (HOPMYIIHI | ] 1 [T1]

89 |[[OcHOBHBIE TPUTOHOMETpUUECKHE (HOPMYIIHI | ] 1 [T1]

90 |[[TIpeoOpa3oBaHrEe TPUTOHOMETPUUECKHUX BBIPAKECHUI] | 1 [11]

91 |[[TIpeobpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAKECHUI] | 1 (1]

92 |[[TIpeobpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAKECHUI ] | 1 (1]

93 |[[IIpeoOpa3oBaHrE TPUTOHOMETPUIECKUX BBIPAKEHUI | | 1 (1]

94 |[[PemieHne TPUTOHOMETPUUYECKUX YPABHEHUI] | 1 (1]

95 |[[Pemienue TPUrOHOMETPUUYECKUX YPABHEHU] | 1 (1]

96 |[[PemeHune TpPUTOHOMETPUUIECKUX YPAaBHEHHH] | 1 [11]

97 |[[PemeHune TPUTOHOMETPUIECKUX YPABHECHUI] | 1 [11]




n/a

Tema ypoka

KommuectBo yacoB

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
H3yYCHUS

DJeKTpOHHbIE U(PPOBBIC
00pa3oBaTeIbHBIC PECYPCHI

98

[[Pemienne TpUroHOMETPUUECKUX YPABHEHUH] |

99

[[PemieHnEe TPUTOHOMETPUYECKUX YPAaBHEHUH | |

100

[[PemieHnEe TPUTOHOMETPUYECKUX YPAaBHEHUH | |

101

[[KonTposbHas paboTta: "TpuroHomeTpuieckue BoIpaKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS " | |

—_ | p— | [ p—

102

[[TTocnemoBaTeabHOCTH, CIIOCOOBI 3aIaHHUS
1ocJieIoBaTeabHOCTeN. MeToa MaTeMaTu4ecKo HHIYKIHH | |

103

[[MoHOTOHHBIE M OTPaHUYEHHBIE MTOCIIEI0BATEILHOCTH.
Ucrtopus anannza 6€CKOHEYHO MaJIbIX | |

iy

104

[[Apudmernueckas nporpeccus]|

105

[[TeomeTpuueckast mporpeccusi||

106

[[beckoneuno yObIBaro1asi reomeTpuueckas mporpeccus| |

107

[[Cymma GeckoHEUHO yOBIBAIOIIEH Tr€OMETPUIECKOM
nporpeccuu||

[UNEa N S

108

[[JInneliHbIi 1 S5KCIOHEHIIMANBHBIN pocT. Yucno e. Popmyna
CJIOKHBIX MPOIIEHTOB] |

109

[[JInneliHbIi 1 S5KCIOHEHIIMANBHBIN pocT. Yucno e. Popmyna
CJIOKHBIX MPOIIEHTOB] |

110

[[Ucrionbp30BaHME IPOTPECCUU IJIsl PEIICHUS] peabHbIX 3a/1a4
IIPUKIIATHOTO XapakTepal]]

111

[[KonTponbHas pabora: "IlocienoBaTeIbHOCTH U
nporpeccun’|]

112

[[HenpepsiBHBIE (YHKIIMU U UX CBOICTBA]]

113

[[Touka pa3pbiBa. AcUMITOTHI TpaduKOB QYHKIHUIT] ]

114

[[CaoiicTBa QpyHKIIMIT HEMPEPHIBHBIX HAa OTpe3Ke] ]




n/a

Tema ypoka

KommuectBo yacoB

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
H3yYCHUS

DJeKTpOHHbIE U(PPOBBIC
00pa3oBaTeIbHBIC PECYPCHI

115

[[CBoiicTBa pyHKIINI HETTPEPBIBHBIX HA OTpe3Ke]]

116

[[MeTon nHTEpBAIOB /1JI PEUICHHUS HEPABEHCTR] |

117

[[MeTon nHTEpBAIOB /1JI PEUICHHUS HEPABEHCTR] |

118

[[MeTroa uHTEpBAIOB /JIsl PEIICHHS] HEPABEHCTR] |

119

[[TIpumeHeHne CBOWCTB HEMPEPBIBHBIX (YHKUIUHN JJ1s
peteHus 3anay] ]

[U I VNI N S N

120

[[TIpumeHeHne CBOWCTB HENPEPHIBHBIX (DYHKUIUHN JJ1s
penieHus 3aaay] |

121

[[TTepBast u BTOpasi Mpon3BOAHBIEC (GYHKINH ]

122

[[Onpenenenne, reOMETPUUECKHI CMBICI IPOU3BOIHOM ||

123

[[Onpenenenue, pusnveckuii CMbICT MPOU3BOIHOI |

124

[[YpaBHeHue kacaTenbHOM K TpaduKy QyHKIMH] |

125

[[YpaBHeHue kacaTenbHOM K rpaduky GyHKIuH]|

126

[[ITpou3BoaHBIE 31€MEHTAPHBIX (DYHKIIMH] ]

127

[[ITpou3BoaHBIE 31€MEHTAPHBIX (DYHKIIMH] ]

128

[[TIpon3BogHast cyMMBbl, IPOU3BEACHUSI, YACTHOTO U
KOMITO3UIINH (PyHKIHIA]]

129

[[ITpon3BogHast CyMMBbl, IPOU3BEACHHUS, YACTHOTO U
KOMIO3UINH (PYHKIMH] ]

130

[[ITpon3BogHast CyMMBbl, IPOU3BEACHHUS, YACTHOTO U
KOMITO3UIINH (PyHKITHIA]]

131

[[KonTponbhas pabdota: "[IponsBoanas']]

132

[[TToBTOpeHme, 00001IeHNE, CUCTEMATH3AIMS 3HAHU:
"VpaBuenus'"]|




Ne Tema ypoxka KommuecTBo 4acos Hara DJeKTpOHHbIE U(PPOBBIC
/I Bcero|| Kontposbabie | [Ipaktuueckue |H3Yy4CHUA 00pa30oBaTEIBHBIC PECYPCHI
paboThI paboThI
133 |[[TToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHHIA: 1 [[1]
"Oynkuun"]|
134 |[[AToroBas KOHTpoOJIbHAs paboTa]] 1 1 [[1]
135 |[[AToroBas KOHTpoOJIbHAs paboTa]] 1 1 [[1]
136 |[[TIoBTOpeHUnE, 0000IIEHNE, CHCTEMAaTH3aITUs 3HAHHH | | 1 [[1]
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0

INOYPOYHOE IINTAHUPOBAHME 11 KJIACC

Ne Tema ypoxka KonnuecTBo yacos Hara | DnexkTpoHHBIE IH(PPOBHIE
n/n Bcero|| Kontponbasie | [Ipaktrueckue |H3YICHHA 0bpa3oBaTeIbHbIC
paboThI paboThI peCypChl
1 |[[TIpumeHeHne MPOU3BOAHOM K HcCaeI0BaHNIO QYHKIUN Ha 1 (1]
MOHOTOHHOCTb U 3KCTPEMYMBI| |
2 |[[IIlpumeHEHHUE TPOU3BOIHOMN K UCCIIEIOBAHUIO PYHKIIUN Ha I (111
MOHOTOHHOCTb Y 9KCTPEMYMBHI] |
3 |[[IIpumeHeHue MPOU3BOAHOM K UCCIENOBaHUIO GYHKIUHN HA I (1]
MOHOTOHHOCTb U 3KCTPEMYMBI| |
4  |[[ITpumeHeHne NPOU3BOAHOM K UCCIENOBaHUIO (DYHKIMIA Ha i (1]
MOHOTOHHOCTb M 3KCTPEMYMBI| |
5 |[[TIpumeHEeHME MPOU3BOIHOM K UCCIIEIOBAHUIO (PYHKITUN Ha i [11]
MOHOTOHHOCTb Y KCTPEMYMBI] |
6 |[[TIpumeHEeHME MPOU3BOIHOM K UCCIIEIOBAHUIO (PYHKITUN Ha — (1]

MOHOTOHHOCTb Y 9KCTPEMYMBHI] |




Ne Tema ypoxka
/i Bcero
7  |[[HaxoxaeHue HauOOJIbIIETO M HAMMEHBIIICTO 3HAYCHUS I

HernpepbIBHON (DYHKITMHM Ha OTpe3ke]]

KonunyecTBo yacoB Hara | DnexTpoHHBIE IU(PPOBBIE
Kontponbusle | [Ipaktrueckue |H3Yy1CHUA oOpasoBarebHbIC
paboThI paboThI pecypebl

8 |[[HaxoxneHre HanOOIBIIEro U HAMMEHBIIIETO 3HAUCHHS I (111
HEnpepbhIBHON (QYHKIIUU HA OTpe3Ke] |

9  |[[HaxoxaeHue HauOOJIBIIET0 ¥ HAMMEHBIIIETO 3HAYCHUS i [[1]
HENPEePBIBHON (YHKITUHM HA OTpe3Ke] |

10 |[[HaxoxneHre HanOOIBIIEro M HAMMEHBIIIETO 3HAYCHUS i (1]
HENpepbIBHON (QYHKIMHN HA OTpe3Ke] |

11 |[[HaxoxneHre HanOOIBIIET0 U HAUMEHBIIIETO 3HAYCHUS t (1]
HENpepbhIBHON (QYHKIMHN HA OTpe3Ke] |

12 |[[HaxoxneHue HanOONBIIETO U HAUMEHBIIIETO 3HAYCHUS : (1]
HETPEPhIBHON (YHKIIMHU HA OTpe3Ke] |

13 |[[IIpumeHeHnE MPOU3BOIHOM AJI1 HAXOXKIACHUS HAWITYUIIero 1 (1]
pelieHus B MPUKIIATHBIX 3a/1a4ax ]|

14 |[[IIpuMmeHEeHNE TPON3BOAHOM /1JIsl HAXOKICHHSI HAUTYYILIErO 1 (1]
pelIeHus B MPUKIAAHBIX 3a1a4ax ||

15 |[[IIpumeHeHnE NPOU3BOAHOM ISl ONIPEAEIIEHHUS] CKOPOCTH U 1 (1]
YCKOpPEHUs Ipolecca, 3aJaHHoro (popmysoi miu rpadpukom|]

16 |[[IIpumeHeHHE MPOU3BOIHOMN TSI ONIPECIICHHS CKOPOCTH U 1 (1]
YCKOpEHUs mpoliecca, 3ajaHHoro popmysoi miu rpadpukom]]

17 |[[Kommo3ummst pyHKIHH] | 1 [[1]

18 |[[Kommo3utust ¢hyHKIHit]] 1 [[1]

19 |[[Kommo3urust ¢pyHKIHi]] 1 [[1]

20 |[[T'eomeTpuueckue 0Opa3bl ypaBHEHUI Ha KOOPIUHATHOM 1 [[1]

TJIOCKOCTH ||




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexkTpoHHBIE HUPPOBBIC

/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl
21 |[[Teomerpuueckue 0Opa3bl ypaBHEHH Ha KOOPIHMHATHON | (1]
[JIOCKOCTH | |
22 [[KontpompHas pabota: "MccnenoBanue GyHKIUH ¢ TOMOIIBIO I 1 [11]
Mpou3BOIHOMN" ||
123 ||[[IIeppooOpa3Has, OCHOBHOE CBOMCTBO IIEPBOOOPa3HBIX]] I [[1]

ot

24 |[[ITIepBooOpa3Hbie 21eMeHTapHbIX GyHKIMA. [IpaBuna
HaxO0JICHUS MepBOOOPa3HbBIX ]

[[1]

25 |[[ITepBooOpa3Hbie 3eMeHTapHbIX QyHKIMA. [IpaBuna T (1]
HaxO0K/ICHUS IepBOOOPa3HbBIX ]

[y

26 |[[MnaTerpai. ['eomeTpuyeckuii CMbICI HHTErpaia]|

[[1]

27 |[[Boruucnenue onpenenéHHoro uaterpana mno gopmysne Herotona- |1 [[1]
Jletionumal]

28 |[[Beruncnenue onpenenéHHoro uaterpana mo gopmysne Herotona- |-—1 [[1]
JleitOrmmal]|

29 |[[ITpumeHeHUE UHTErpaia AJI HAXOXKICHUSI TUIOIIAIeH TITOCKUX 1 (1]
duryp]]

30 |[[[IpumeHeHHe HTETpaia Al HAXOXKIECHUS 00HEMOB 1 (1]
TEOMETPUUYECKUX TeN ]|

31 |[[IIpumeps! pemienuit nudepeHuanbHbIX ypaBHEHUH || 1 (111

32 ‘ [[TTpumeps! pewenuit tuddepeHuanbHbIX ypaBHEHUH] || 1 (111

33 ‘ [[MaTeMaTrnyeckoe MOJIETMPOBaHUE PEaTbHBIX MPOLIECCOB C 1 (1]
MOMOIIIBI0 Au(depeHIINATHHBIX YPAaBHEHHUIA ||

34 |[[KonTponbHas pabota: "IlepBoobpasnas u uaTerpan’|] 1 1 (1]

|35 ‘ [[Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U TpaduKu]] 1 (1]

36 |[[Tpuronomerpuueckue QPyHKIIUH, UX CBOWCTBA U Tpaduku]] 1 (1]




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexkTpoHHBIE HUPPOBBIC

/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl

|37 ||[[Tpuronomerpuyeckue GpyHKIMHU, HX CBOUCTBA U rpaduKH]] 1 (1]

38 [[Tpuronomerpudeckue QPyHKIMH, UX CBOMCTBA U TpaduKH]| 1 (1]

139 ||[[Tpuronomerpuueckue GyHKIMHU, UX CBOMCTBA U rpaduku]] 1 (1]

I40 | [[OT60p KOpHEI TPUTOHOMETPUUYECKUX YPABHEHUM C TOMOIIBIO T [[1]
TPUTOHOMETPUUECKON OKPY>KHOCTH ]|

41 [[O1Gop KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIIBIO i [[1]
TPUTOHOMETPUUECKON OKPY>KHOCTH |

42 [[OTOop KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C TOMOIIIBIO t (1]
TPUTOHOMETPUYECKON OKPYKHOCTH ]|

43 [[O1Oop KOpHEH TPUTOHOMETPHUUECKHX YPABHEHUH C TOMOIIIBIO : [[1]
TPUTOHOMETPUUECKON OKPY>KHOCTH |

44 |[[Pemenne TpPUrOHOMETPUYECKUX HEPABEHCTB] | —1— (1]

45 [

[[PemieHne TpUroHOMETPUYECKUX HEPABEHCTB] |

[[1]

46 |[[PemeHne TPUTOHOMETPUUYECKUX HEPABEHCTB] |

[[1]

[[Pemenne TpUrOHOMETPUUECKUX HEPABEHCTB] |

[S S G i —

1 [[1]

48 | [[KonTponbHas pabota: "['paduku TpUroHOMETPHUECKUX
¢yukuuit. Tpuronomerpuueckue HepaBeHcTBa" ||

[[1]

49 |[[OcHOBHBIE METOIBI pEIIEHNUS MTOKA3aTEIHPHBIX HEPABEHCTR] ]

[[1]

50 |[[OcHOBHBIE METOBI PEIICHUS TTOKA3ATEIbHBIX HEPABEHCTB] |

[[1]

|51 ‘ [[OcHOBHBIE METOABI PELIEHUS TOKA3ATEIBHBIX HEPABEHCTB] |

[[1]

52 |[[OcHOBHBIE METOABI PELICHUS TOKA3aTENbHBIX HEPABEHCTR] |

[[1]

53 |[[OcHOBHBIE METO/IbI pEICHUsT JOrapu(PMUUECKUX HEPABEHCTR] |

[[1]

154 ||[[OcHOBHBIE METOIbI PEIEHUS JIOTAPU(PMHUIECKUX HEPABEHCTB]]

U (U [ S G (NI UG NN

[[1]

ifi [[OcHOBHBIE METO/IBI pElIeHHs] JTorapu(PMUYECKUX HEPABEHCTR] |




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexkTpoHHBIE HUPPOBBIC
/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl

|56 ||[[OcHOBHBIE METO/IBI PELIEHHUS JIOTAPH(PMHUIECKHX HEPABEHCTB] | 1 (111

57 [[OcHOBHBIE METO/IBI PELICHUSI UPPALIUOHATBHBIX HEPABEHCTB] | 1 (1]

58 ||[[OcHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB] | 1 (111
[[OcHOBHBIE METO/bI PEIIEHNS UPPALMOHATILHBIX HEPABEHCTB] | 1 (1]
[[OcHOBHBIE METOBI PELIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB] | 1 [[1]
[[I'paduueckre METOIbI pelICHUs] UPPALIMOHAIBHBIX YpaBHEHUH ] 1 [[1]
[[Tpadmueckre METOIBI pEeLICHNUS UPPALIMOHATIBHBIX YPAaBHEHUH | | 1 (1]
[[I'paduueckrie METOIBI pellIeHUs TOKA3aTeNbHBIX ypaBHEHUH ] 1 [[1]

164 _|[[I'paaecKkue METOBI PEIICHHs TIOKa3aTeIbHbIX HEPAaBEHCTB]] 1 (1]

65 | [[I'padryeckre MeTOABI pereHus JIorapu(pMUIECKIX 1 (1]
ypaBHEHUH] |

66 |[[I'padmueckue METOABI PEIICHUS JOTAPUPMUIECKUX 1 (1]
HEPaBEHCTB] |

67 |[[I'paduueckue METOABI PEIICHUS JOTAPUPMUIECKUX 1 (1]
HEPaBEHCTB] |

68 |[[['padmyeckue METOABI pELICHHS MOKa3aTeNbHBIX U 1 (1]
Jorapu(MHUUECKUX YpaBHEHUI ]|

69 |[[['padmyeckue METOABI peLICHHS MOKa3aTeNbHBIX U 1 (1]
Jorapu(MHUUECKUX ypaBHEHHI ]|

70 [[I'paduueckne METOABI PEIICHUS TTOKA3aTEIbHBIX U 1 (1]
norapuMUYEeCKUX HEPABEHCTB] |

71 [[I'paduueckne METOABI PEIICHUS TTOKA3aTEIbHBIX U 1 (1]
norapu(MHUIECKIX HEPABEHCTR] |

72 |[[KonTponbHas paboTa: "MppanoHanbHble, IOKa3aTeIbHbIE U 1 1 (1
norapu@muueckre HepaBeHcTBa' ||




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexkTpoHHBIE HUPPOBBIC

/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl

73 |[[KommiekcHble uncia. Anredpandeckas 1 TPUTOHOMETpHUYECKast 1 (111
(OpMBI 3aITCH KOMIUIEKCHOTO YKcial ]

74 |[[KommiekcHble yncia. Anredpandeckas ¥ TPUTOHOMETpHUYECKast I (111
(OpMBI 3aITCH KOMIUIEKCHOTO YKcia] |

[[1]

75 ||[[ApudmeTraeckue onepanuy ¢ KOMIUICKCHBIMHU YHCITaMH]| |

[[1]

[[Apudmernueckue onepanuu ¢ KOMILTICKCHBIMH YUCIIaMHU | |

[ S S, -

77 [[A300pakeHre KOMITJIEKCHBIX YHCE Ha KOOPAMHATHOU [[1]
IJIOCKOCTH | |

78 [[M300pakeHre KOMITJIEKCHBIX YHMCE Ha KOOPAMHATHOM 3 [[1]
IJIOCKOCTH | |

79 [[Popmyna MyaBpa. KopHu n-0il cTenieH! U3 KOMILJIEKCHOTO : [[1]
qucial|

80 |[[Dopmyna MyaBpa. Kopau n-0il cTenieHH 13 KOMILJIEKCHOTO 1 (1]
qucial|

81 |[[[IpumeHeHrEe KOMIUIEKCHBIX YHCeN AT perieHus pUu3ndeckux u 1 (1]
F€OMETPUYECKUX 3a/1a4]]

82 |[[KonTponsHas padota: "KomruiekcHbie uyncna']] L1 | 1 [[1]

[[1]

83 | [[HaTypanbHble U 11€JbIe unchal]

[[1]

84 [[HartypanbHbie U 11€JIbI€ YUCHA] |

[[1]

85 |[[TIpumeHeHNE TPUZHAKOB ACTUMOCTH IENIBIX Yncen]]

[[1]

|86 ‘ [[[IpumeHeHre TPU3HAKOB JETUMOCTH IIEIBIX YHCEN] |

[SREa (SR U N — —

[[1]

87 |[[IIlpumeHeHnEe TPU3HAKOB 1eTUMOCTH TenbIX uncen: HOJ u
HOK]]

88 [[IIpumenenune npu3HakoB 1eaUMOCTH 1enbix uncen: HO/ u 1 (1]
HOK]]




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexTpoHHBIE IU(PPOBBIE
/1 Bcero|| Kourpomnbhsbie | [Ipaktudeckue |HM3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl

89 |[[IIpuMeHeHnEe NPU3HAKOB IE€TUMOCTH LIEJIBIX YUCEI: OCTATKHU 110 1 (1]
MOJYJTO] |

90 |[[IIpumeHeHME MPU3HAKOB ACIUMOCTH LENBIX YUCEIN: OCTATKU 110 I (1]
MOAYIIO] |

91 |[[IIpumeHeHHE MPU3HAKOB JACIMMOCTH IEbIX YUCEI: aJITOPUTM i [[1]
EBxnuma nyist penieHus 3a1a4 B HEIbIX YUCIIax ||

92 |[[KonTponbHas pabota: "Teopus nensix uncen"]] | 1 [11]

93 |[[Cucrema u COBOKYHOCTb YpaBHEHUN. PaBHOCHUIIbHBIE CUCTEMBI t [[1]
U CUCTEMBI-CIICJICTBUS | |

94 |[[CucremMa 1 COBOKYNTHOCTb YpaBHEHHI. PaBHOCHIIbHBIE CUCTEMBI : (111
Y CUCTEMBI-CIIC/ICTBUA] |

95 |[[OcHOBHBIE METOIBI PELIEHUS CUCTEM U COBOKYITHOCTEU 1 (1]
palMoHaIBHBIX YpaBHEHUH ||

96 |[[OcHOBHBIE METOBI PELLIEHUS CUCTEM U ] [
COBOKYITHOCTEH HppalliOHaIbHBIX YPaBHEHUH | |

97 |[[OcHOBHBIE METOBI PELIEHUS CUCTEM M COBOKYITHOCTEH 1 [
NIOKa3aTeNbHbIX YPABHEHUH | |

98 |[[OcHOBHBIE METO/IBI PEILIEHUSI CUCTEM U COBOKYITHOCTEH 1 [T1]
MOKa3aTeIbHbIX YPABHEHUH ||

99 |[[OcHOBHBIE METOBI PEILIEHUSI CUCTEM U 1 [T1]
COBOKYIHOCTEH JIOrapu(pMHUECKUX ypaBHEHUH | ]

100 |[[OcHOBHBIE METOBI PELIEHUSI CUCTEM U 1 (111
COBOKYITHOCTEH JIOTapu(pMUUYECKHX ypaBHEHUH ||

101 |[[IIpuMeHEHNE CUCTEM K PELIECHUIO MaTeMaTUYeCKuX 3a1ad u3agad| | (1]
U3 pa3IMyYHBIX o0NacTell HayKH U peasibHOM JKU3HU,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB]|




Ne Tema ypoxka KosmuecTBo 4acos Hara | DnexkTpoHHBIE HUPPOBBIE

/I Bcero| Kontponbhbie | [Ipaktudeckue |M3YICHHA oOpasoBarebHbIC
paboThl paboThI pecypebl

102 |[[I[IppmeHeHrEe CUCTEM K PELICHUI0 MAaTEeMaTHYEeCKUX 3a1a4 U 1 [
3aJja4d U3 pa3IMyYHbIX 00JacTell HAyKU U pealbHOM JKU3HU,
UHTEPIIPETALMS T0JIyYEHHBIX PE3YJIbTAaTOB] |

103 |[[[IpumeHeHrEe HEPABEHCTB K PEIICHUI0 MAaTEMAaTUUYECKUX 3a/1a4 U 1 [[1]
3a/la4 U3 pa3UYHbIX 00JaCTei HayKU U pealbHOMN KU3HH,
WHTEPIIpETALMSI T0JIyYEHHBIX PE3YJIbTaTOB] |

104 [[KonTponbHas pabora: "CucTeMbl palliOHAIBHBIX, 1 1 [
UPPaIMOHATLHBIX TTOKA3aTEIbHBIX U JIOTAPUPMUICCKIX
ypaBHeHUN" |]

105 ([[PaumoHnanbHbIE ypaBHEHUS C apaMeTpaMu]| |

(1]

(1]

106 |[[PaunonanbHbIC HEPABEHCTBA C MapameTpamiu]]

(1]

107,|[[PauinoHaNibHBIE CUCTEMBI C ITapamMeTpaMu] |
LI:QXJ [[MppanuoHanbHble ypaBHEHHS, HEPABEHCTBA C IMapaMeTpaMu] ]

(1]

(1]

109! [[MppanroHambHbBIE CUCTEMBI C TapaMeTpaMu | |

(1]

110 [[Tloka3arenbHble ypaBHEHHS, HEpPAaBEHCTBA € MapaMeTpaMu]| |

111 [[IToka3aTenbHblEe CUCTEMBI C TApAMETPAMH] |

(1]

(1]

112 |[[JIorapudmuueckre ypaBHEHMs, HEpaBEHCTBa C IapameTpamu]]

(1]

113||[[JTorapudMuyeckue CUCTEMBI C TTapaMeTpamHu | |

(1]

114||[[Tpuronomerpuueckre ypaBHEHHS ¢ mapaMeTpamiu]|

(1]

115|[[Tpuronomerpruyeckue HEpaBEHCTBA C MapaMeTpaMu] |

(1]

116 |[[TpuroHomeTpruuecKkre CHUCTEMEI C TapaMeTpamu]]

[ R SRS [ S [ ) S G S [ SR (S [ G S —

|1 17 ‘ [[[TocTpoeHue u ucciaenoBaHUE MAaTEMAaTUYECKUX MOIeTen
peaJIbHBIX CUTYallUi C MOMOILIBIO0 YPaBHEHUH C MapaMeTrpami||

(1]




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexTpoHHBIE IU(PPOBBIE

n/m Bcero|| Kourpomnbhsbie | [Ipaktudeckue |HM3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl
118 |[[[TocTpoeHue u uccie10BaHNEe MaTEMATUUECKUX MO 1 [[1]
pEaIbHBIX CUTYalUH C TOMOILBbIO CUCTEM YpaBHEHUH C
napaMmerpami] |
119 |[[ITocTpoeHue 1 UCCIeAOBAHUE MATEMATUUECKUX MOJCIICH 1 [[1]
pealbHBIX CUTYallUi C IIOMOIIBIO CUCTEM YPaBHEHH C
napaMmerpami] |
120 |[[KonTponbHas pabota: "3amaun ¢ mapamerpamu']] 1 1 (1]

[[1]

.

121 |[[TIoBTOpeHuUe, 0000IICHHE, CUCTEMATH3AIHS 3HAHUI:
"VpaBuenus'"]|

122 |[[TToBTOpEHUE, 0600IIEHNE, CHCTEMATH3AIHST 3HAHUI: t [[1]
"VpaBHenus'"||

-

123 |[[TToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITIS 3HAHH: + [[1]
"VpaBuenus. Cuctembl ypaBHeHUH'" ]|

.n

124 |[[[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITNS 3HAHHI: : (1]
"HepaBenctpa"|]

[SE=Y

[[1]

125 |[[[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AITIS 3HAHHI:
"HepaBenctpa"||

126 |[[[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AITNS 3HAHUI: 1 [[1]
"HepaBenctpa"|]

127 |[[TIoBTOpeHue, 0000IIeHHEe, CUCTEMATH3AIHS 3HAHUI: 1 (1]
"IIpousBonHas u e€ nmpruMeHnenue" ||

128 |[[TIoBTOpeHue, 0000IIeHHEe, CUCTEMATH3AIHS 3HAHUI: | (1]
"IIpousBonHas u e€ npruMeHenue" ||

129 |[[IToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AITNS 3HAHHI: 1 [11]
"IIponsBonHas u €€ npuMeHeHue" ||




Ne Tema ypoxka KonunyecTBo yacoB Hara | DnexTpoHHBIE IIH(PPOBHIE
n/m Bcero|| Kortponbshbie | [Ipaktudeckue | HA3YICHHA oOpasoBarebHbIC
paboThl paboThI pecypebl
130 |[[TIoBTOpeHue, 0600ImIeHNe, cucTeMaTr3alus 3Hanui: "MaTerpan I [
U ero npumeHnenue" ||
131 |[[TIoBTOpeHue, 000OIICHHE, CUCTEMATH3AIHS 3HAHUI: I [
"Oynkunn"]|
132 |[[TToBTOpEHME, 0000IIEHNE, CUCTEMATH3AITNS 3HAHH: i [[1]
"Oynkunn"]|
133 |[[TIoBTOpEHUE, 00OOIICHHE, CUCTEMATH3AIIHS 3HAHWI: i [[1]
"Oynkunn"]|
134 |[[AToroBast KOHTpOJIbHAs padoTa]] | 1 [[1]
435 |[[ToroBast KOHTpOJIbHAs paboTa]] 1 1 [[1]
36| [[TloBTOpEeHue, 006001IIeHNe, CUCTEMAaTH3alus 3HAHUH] || 1 (111
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MPOBEPSAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
IDOBEDSIEMOL0 IIpoBepsieMble npegMeTHbIE Pe3y/IbTAThl OCBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOI
poBep NPOrpaMMBbI CpeIHero od1ero 00pa3oBaHms
pe3yJabTaTa
1 Umcna 1 BBIYHACICHUS
11 OnepupoBaTh MOHATUSIMH: PALMOHAIBHOE U JCHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS H
' JecATUYHas IpoOb, MPOLEHTHI
12 BrimonuaTs apudMeTHyecKrue onepaniy ¢ palioHaIbHBIMU U JCHCTBUTEIbHBIMU
’ YUCIaMHU
13 BrimonsaTe npuOImKkEHHBIC BBIYNCIICHNS, UCIIONb3YsI IPABUIIa OKPYTJICHUS], A€TIaTh
' MPUKUIKY U OLIEHKY pe3yJbTaTa BHIYHCICHUM
OmnepupoBaTh MOHATUSME: CTETICHB C LEIBIM TIOKa3aTeleM, CTaHAapTHas GopMa 3amucu
14 JEeMCTBUTEIBHOIO YHCIIa, KOPEHb HATYyPaJIbHOW CTENEHHU; UCIIOIb30BATh MTOAXOISIIYIO
' (dopMy 3anucu 1eHCTBUTENBHBIX YHCEI AT PELICHHS IPAKTHUECKHUX 3a/1a4
Y TIPE/ICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCUHYC ¥ TAHT'€HC MTPOU3BOJIBHOTO yTIIa;
1.5 HCIONB30BaTh 3aIIUCh IPOM3BOJIBHOTO yIiia uepe3 00paTHbIe TPUTOHOMETPUIECKUE
GyHKIUH
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, LIETIOE,
2.1 pauroHajIbHOE, HPPALMOHAILHOE YPaBHEHHUE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHHE
29 BrimonHsATh mpeodpa3oBaHus TPUTOHOMETPHUECKHIX BBIPAKEHUH U peliaTh
' TPUTOHOMETPHUUECKHE YPAaBHEHUS
BrImonHATh peoOpa3oBaHus HENbIX, PAUOHAIBHBIX U HPPAMOHATBHBIX BRIPAKECHHN 1
2.3 pelaTh OCHOBHBIE THITHI LIENBIX, PAIIMOHAIBHBIX U UPPAIMOHABHBIX YPaBHEHUH U
HEpaBEHCTB
24 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PEIICHHs] MaTeMaTHYECKHX 3a/1a4 U 3aa4 U3
' Pa3MYHBIX 00JacTell HAYKH W peallbHON JKU3HU
MoznenupoBath pealibHble CUTYallMK Ha S3bIKe anreOpbl, COCTaBIISATh BHIPAKEHUS,
2.5 YpaBHEHHMSI, HEPABEHCTBA MO YCIOBUIO 3a/1a4H1, UCCIIEA0BATh OCTPOCHHBIE MOJIEIIH C
UCTIONIb30BAaHHUEM aNMapaTa aaredopbl
3 OyukMH U rpaduKu
OnepupoBaTh NOHATUSAME: (YHKIHMS, CIIOCOOBI 3aaHus PYHKIMH, 00JacTh
3.1 OTIpeJIeNIeHHs U MHOXKECTBO 3HaYCHUH (PyHKIMH, rpaduK GYHKIIUHN, B3AUMHO 00paTHbIC
dbysKIIT
39 OnepupoBaTh MOHATUSIMH: YETHOCTh X HEYETHOCTh PYHKIMHU, HYJIM QYHKIIH,
' MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA
33 Hcnonb3oBaTh rpaduku GyHKINH 15l pelieHns] ypaBHEHUH
34 Ctpouth 1 YUTaTh rpaduKu TUHEHHON (YHKIMH, KBAAPATUYHON (QYHKLINH, CTETIEHHON
’ (YHKLIUH C HEeNbIM T0Ka3aTeeM
35 Hcnonb3oBaTh rpaduky GyHKIWH IS UCCIEIOBAHUS MIPOIECCOB U 3aBUCHMOCTEH MpH




Kon

I[IpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI

NpOoBePSIEeMOro
NPOrpPaMMBbI CpeHero oo1ero 0opa3oBaHus
pe3yJbTaTa
peLIeHNH 33/1a4 U3 APYIUX YUeOHbIX IIPEIMETOB U PEaIbHOM KU3HHU, BHIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXIY BeTHYNHAMU
4 Havana maremaTnueckoro anaiamnsa
4.1 OmnepupoBaTh MOHATUSAMHU: IOCIEJ0BATENbHOCTD, apU(PMETHIECKAs U TeOMETpUIeCcKas
’ MPOTrpeccuu
49 OmnepupoBaTh MOHATUSMH: OECKOHEUHO YOBIBAIOIAsi TEOMETPUYECKAs TPOTrpeccus,
' cyMMa OecKOHEUHO yOBIBaIOIIEH reOMEeTPHUYECKON MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMIHBIME CIIOCOOaMU
44 Hcnonp3oBaTh CBONCTBA MOCIIEOBATENBHOCTEW U POTPECCUI AJIS PELICHHS PEATIbHBIX
' 3aJ1a4 MPHUKIaJHOTO XapaKkTepa
5 MHoxecTBa U JIOTUKA
5.1 OrnepupoBaTh NOHATUSMU: MHOXKECTBO, OTEPAIIMH HaJ MHOXKECTBaMU
52 Hcnonp3oBaTh TCOpCTHKO-MHO)KGCTBCHHbeI arrmapar JJid orrcanusd peajlbHbIX
) MIPOILIECCOB U SIBJICHHUH, TIPY PEIICHUH 3a7ad U3 APYTUX yUEOHBIX MTPEIMETOB
5.3 OnepupoBaTh NOHATUSIMU: OTIpeIeTIEHHEe, TeOpeMa, CIeCTBHE, JOKa3aTeIhCTBO
11 KJIACC
Kon . .
IDOBEDSIEMOro IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTebHOMI
poBep NPOrpaMMBbl CpeJHero oouero oopa3oBaHus
pe3yJbTaTa
1 Uucna v BEIYMCIIECHUS
OneprpoBaTh NOHATUAMU: HaTypalIbHOE, LIEJI0€ YHCII0; UCTI0Ib30BaTh MPU3HAKU
1.1 JIEJIMMOCTH HEJbIX YHCEIN, PA3JIOKEHNE YHCIIa Ha POCThIE MHOKUTENN ISl PEeLIeHUs
3a/a4
1.2 OneprpoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENEM
1.3 OnepupoBaTh MOHATUSMHE: JIOTapH(M YUCIIA, TECATUIHBIC U HATYpalIbHbIE JTOrapuMbl
2 YpaBHEHUS U HEPABEHCTBA
[IpumensTh CBONCTBA CTENIEHH AJ1s1 MPeoOpa30BaHusl BEIPAXKEHUM, ONIEpUpPOBATh
2.1 MOHATHAMH: NIOKAa3aTENbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THITBI
[I0Ka3aTeJIbHBIX YPABHEHUI 1 HEPABEHCTB
BrimonusaTs npeoOpa3oBaHus BRIpaKEHHUH, COAEPIKAILUX JIOrapu(MBbl; ONIEpUpOBaTh
2.2 MOHATHSIMU: JIOTapU(MHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
JorapuPMHUIECKUX YPABHEHUH W HEPABEHCTB
23 Haxonuts pemenns NpocTenInx TPUroHOMETPUYECKUX HEPABEHCTB
24 OneprpoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YpPaBHEHUN U €€ pEIlIeHUE; UCII0JIb30BaTh
) CUCTEMY JIMHEHHBIX YPaBHEHHUN JUIsl pELICHUS IPAKTUYECKUX 3a/1a4
25 Haxonutp penenus NpocTeNInX CUCTEM U COBOKYITHOCTEH PAllMOHAJIBHBIX YPaBHEHUN

1 HCPABCHCTB




Kon

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI

MPOBEPsIEMOro
NMPOrpaMMbl CpeIHero od1ero 06pa3oBaHus
pe3yJjbTara
MonenupoBath peaabHble CHTYaIlNH Ha SI3bIKE ajdTreOphl, COCTABIISTH BRIPAKEHHUS,
2.6 YpaBHEHHSI, HEPABEHCTBA U CUCTEMEI 110 YCIIOBHUIO 3379, HCCIIEI0BATh IIOCTPOCHHBIE
MOJICTTH C UCTIOJIB30BAaHUEM arapata ajareopbl
3 @OyHKIHU U rpaduKu
OneprpoBaTh NOHATUSAME: EPHOINIECKast (YHKIHUS, TPOMEXYTKA MOHOTOHHOCTH
31 (YHKIIUH, TOYKU IKCTpeMyMa (hYHKITUK, HAaUOOJIbIIICe U HAMMEHBIIIEEe 3HAUCHUS
' (hyHKIIUHM Ha IPOMEKYTKE; MCIIOJIb30BaTh UX JIJIS MCCICIOBaHYS (PYHKIIUY, 3a1aHHON
rpaduKoM
OneprpoBaTh NOHATUSAME: TPAPUKH MOKA3aTENBHOMH, JOrapuhMUIECKON 1
32 TPUTOHOMETPUYCCKUX (YHKIIHIT, N300paxkaTh UX HA KOOPIUHATHON TIOCKOCTH U UC-
TIOJIB30BAaTh JIJIS PEIICHUS] ypaBHEHU U HEPABEHCTB
33 N300paxars Ha KOOPAWHATHOH ITOCKOCTH Ipa(pVKi TMHEHHBIX YpaBHEHUH U
' HCIIONIB30BAaTh UX JUISl PELIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUN
34 Hcnons3oBaTh rpaduky GpyHKIHI 1715 KCCIeTOBAHMS MTPOIIECCOB U 3aBUCUMOCTEH 13
' JIPYTHUX YIEOHBIX TUCITUTLINH
4 Hauana matremaTnyeckoro aHaianza
4.1 OHCpI/IpOBaTb MOHATHUAMMU: HCIIPCPbIBHAA (I)YHKHI/I}I, IMpou3BOaHAA (bYHKLII/II/I,
’ HCIIONIH30BaTh TEOMETPUICCKUI M PU3MUCCKUN CMBICI TPOU3BOIHOM IS PEIICHUS 3a1a4
49 HaxonuTs mpou3BoJHBIE AIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOIHBIC CYMMEI,
' MPOM3BEICHHS, YACTHOTO (DYHKIINH
43 Hcnonp30BaTh MPOU3BOIHYIO IS UCCIEAOBAaHUS ()YHKIIMA HA MOHOTOHHOCTH H
' AKCTPEMYMBIL, IPUMEHSTH PE3yIbTAThl UCCIIETOBAHUS K TIOCTPOSHHIO TPa(hUKOB
4.4 Hcnons30BaTh NPOU3BOIHYIO ISl HAXOXKIEHUS HAWITYUILIETO PEIIEHUS B IPUKIIAIHbIX, B
TOM YHCJIC COITMATbHO-DKOHOMUYECKHX, 3aadax
45 OneprpoBaTh NOHATUSMU: IEPBOOOPA3HAS U MHTETPAIT, IOHAMATh T€OMETPUICCKUN U
’ (u3uYeCcKuil CMBICI HHTErpajia
46 HaxonuTh nepBooOpazHble 271€MEHTAPHBIX QYHKIHIA, BBIYUCIISITh HHTETpal 1Mo Gopmyie
’ Herorona — JleitOauma
47 Pemarp npukiagHble 331291, B TOM YHCIIE COMUAITBHO-YKOHOMHYECKOTO U (PU3NIECKOTO

XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIM3a

INPOBEPAEMBIE 3JIEMEHTBI COJAEP KAHUA

10 KJIACC

Kon IIpoBepsieMblii 31eMEHT COIEPKAHUSA

1 Yucia ¥ BEIYUCIICHUS

1.1

Pammonansabie uncia. OOBIKHOBEHHBIC U JCCITUIHBIE TPOOH, TIPOIICHTHI, 0ECKOHCYHBIC
MepHoOANYECKUe IPo0oH. AprudMeTHndecKre onepaiy ¢ palroHAIFHBIMU YACIaMH, TipeoOpa-
30BaHUs YMCJIOBBIX BhIpakeHUH. [I[pumenenne Apo0eli v MPOIEHTOB ISl PEICHUS TPUKIIaTHBIX
3a/1a4 U3 pa3auyHbIX OTpAciel 3HAHUN U PealIbHOM JKU3HU

1.2

HeﬁCTBHTeHBHLIe qucia. PaI_II/IOHaJ'ILHLIe " UppallMOHAJILHBIC YU CJIa. ApI/I(l)MeTI/I‘leCKI/Ie orepanun
C Z[eﬁCTBHTeJ'IBHLIMH HYUCJIaMHU. HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHH, [TpaBUJIa OKPYTJICHUA, IPUKUIKA U




Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPIKAHUSA

OLIEHKA pe3yJIbTaTa BEIUMCIEHUI
Crenens ¢ nensiM nokaszateneMm. CtangaptHas ¢popma 3anucu AeHCTBUTENILHOTO uncia. Hc-
1.3 [10JIb30BAaHUE MTOIXOAALICH (OPMBI 3aIIUCH AEHCTBUTENbHBIX YUCET IS PEIICHUS IPAKTUIECKUX
3a/1a4 U IPEJCTABICHUS TaHHBIX
1.4 ApudmeTnyeckuii KOpeHb HATypaJIbHOU cTeneHu. [leiicTBus ¢ apupMETHIECKUMH KOPHSIMH
) HaTypaJIbHOM CTEEHU
15 CuHyc, KOCHHYC U TaHI'€HC YHCIIOBOT'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIO-
’ BOT'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 TokmecTBa 1 TOKIECTBEHHBIE TIPEOOPa30BAHMS
2.2 [IpeoOpazoBaHre TPUTOHOMETPUIECKHUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI
2.3 YpaBHeHUE, KOpEHb ypaBHEHU. HepaBeHCTBO, pellieHHe HEpaBEHCTBA. METOl MHTEPBAJIOB
2.4 Pemenwe nienbix 1 1poOHO-palliOHATBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 Pemienue npparimoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuronoMeTpruuecKux ypaBHEHUI
27 [IpuMeHeHne ypaBHEHHI M HEPABEHCTB K PEIICHUIO0 MaTEMaTHUECKHX 33134 U 3a/a4 U3 pas-
’ JIMIHBIX 00JIaCTe HAYKH U PeaIbHON KU3HU
3 Oynkyn U rpaduKu
3.1 Oyukyst, cnocooOsl 3amanus GyHkuuu. ['paduk dynkumu. BzanmHo oOpaTHbie GyHKINT
39 OO6nacTh onpeeNeHus 1 MHOKeCTBO 3HaueHnH pyHkimn. Hymu ¢yakmwm. [IpomexyTku 3HaKO-
) nocrostHCTBa. YETHBIE U HEUETHBIE PyHKIMN
33 CrenenHast pyHKIIUS C HATYpaJIbHBIM H IIEJIBIM MoKa3aresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
) rpaduK KOpHs 71-0i CTETIEHU
34 Tpuronomerpuueckasi OKpy>KHOCTb, OTIpeIeNIEHHE TPUTOHOMETPUIECKUX (PYHKIIMI YHCIIOBOTO
' apryMeHTa
4 Hauana maremMarnueckoro aHaiausa
41 [locnenoBatensHOCTH, CIIOCOOBI 3aJaHNs TIOC/IEAOBATEIbHOCTEH. MOHOTOHHBIE TTOCIIE-
' JIOBATENbHOCTH
ApudmeTrryeckas U reoMeTpruecKas mporpeccur. beckoHedHo yObIBaroIIas reoMeTpruiecKas
4.2 nporpeccusi. Cymma 6€CKOHEYHO yObIBaIOIeH reoMeTpuieckoi mporpeccun. @opmyra CI0XHBIX
MpoLEeHTOB. Mcnonbs3oBaHue Nporpeccuy A PELIEHNs PealbHBbIX 3a1a4 IPHKIaJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoecTBO, oNepaliuy Hajl MHOKecTBamu. JlnarpamMmel Diiniepa — Benna. [lpumenenne
5.1 TEOPETUKO-MHOKECTBEHHOI'0 anmapaTa JUisl OIMCAHUs peaIbHBIX MTPOLECCOB U SIBICHUH, IPH
peleHUH 3a/1a4 U3 APYTHX YIEeOHBIX MPEIMETOB
5.2 Ompenenenne, TeopemMa, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA




Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPIKAHUSA

1 Uucna v BEIYUCIEHUS

1.1 Hatypanbsnbie u nensle yncna. [Ipu3Haku 1eIMMOCTH LETIBIX YUCET

1.2 CrereHb ¢ parmoHaIbHBIM IToKa3aTesieM. CBOMCTBA CTCIICHU

1.3 Jlorapudm uncna. JlecITHIHBIE M HATYPAIBbHBIE JIOTapH(OMBI

2 VYpaBHEHUS U HEPABEHCTBA

2.1 [IpeobOpa3zoBanne BEIpAKECHUM, COMEPIKANTUX JTOTapHUPMBI

2.2 [IpeobOpa3zoBanme BEIpAKEHUH, COIEPIKAIINX CTETICHH C PAIIOHAILHBIM ITOKa3aTelIeM

23 [Ipumeps! TPUrOHOMETPUYECKUX HEPABEHCTB

24 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapndmudeckne ypaBHEHHS 1 HEpaBEHCTBA

26 CI/ICT?MLI JMHEHHBIX glpaBHeHHﬁ. Pemenne npukiagHbIX 33/1a4 ¢ TOMOIIBIO CUCTEMBI
JIUHENHBIX ypaBHEHUH

2.7 CucteMbl ¥ COBOKYITHOCTH PAallMOHANBHBIX YPABHEHUN U HEPABEHCTB

o [IpumeneHue ypaBHEHHUH, CUCTEM M HEPABEHCTB K PELICHHIO MAaTEMAaTHUECKHUX 3a/1a4 U 3a/1a4
U3 Pa3NIMYHBIX 00IacTell HAyKU U PealbHON KU3HU

3 OyHKIHU U rpaduKu

31 Oynkuus. llepnonnueckue pyHkun. [IpoMexxyTkn MOHOTOHHOCTH PYHKINH. MakCUMyMBI

’ ¥ MEHUMYMBI QyHKIMH. Hanbobiee n HanMeHblIee 3HaueHre (GYHKIUHN Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue QyHKINH, NX CBOHCTBA U TpaQHKH

33 [lokazarenbHas u norapudmudeckast yHKIIMH, UX CBOWCTBA U rpaduKu

34 Hcnonb3oBanue rpagukoB QyHKIMIA JJ1s1 pEIICHAS YPAaBHEHUH U IMHEWHBIX CUCTEM

35 Hcnonbp3oBanue rpadukoB GyHKIU IS UCCIIEOBAHUS TPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIS
BO3HHKAIOT NPHU PEIIEHUH 33124 U3 APYTHX YUeOHBIX IPEAMETOB U PeaIbHOM KU3HN

4 Hauana maremarnueckoro aHaiansa

4.1 HenpepriBable ¢pyHKIMU. MeTo1 MHTEPBAIOB JIJIsl PELICHUS] HEPABEHCTB

4.2 [pousBoanas ¢pynkuuu. ['eomerpuiecknii 1 GU3NIECKUI CMBICI IPOU3BOAHOM

43 [IpousBoanble 3neMeHTapHBIX QyHKIMHA. DOpMYIIbI HAX0XKICHNS IPOU3BOIHON CYMMBI, IPOU3-
BEJICHUS ¥ YaCTHOTO (PYHKIHHA

44 [MpuMeHeHne MPOU3BOTHON K HCCIIE0BaHNIO (DYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBL.

' Haxoxxnenne HauOospIero 1 HaMMEHbILETO 3HAYCHUS (PYHKIMH Ha OTPE3Ke

45 [IpumeHeHne Npou3BOIHON JJI HAXO0XKJICHHUS HAWITydILEro pelleHns B MPUKJIAIHbBIX 3aa4ax,
JUISL OTIpEJIeTIeHHs] CKOPOCTH TIpoIlecca, 3a/IaHHOro (GopMyIon WiTh rpaduKoM

4.6 IlepBooOpa3zHas. Tabnuna nepBooOpa3zHbIX

47 WnTerpan, ero reomerprdeckuii 1 (pU3NUECKUil cMbICI. Brrauciaenne uaterpaia no gopmyiie

Herorona — JleiiOnumna

ITPOBEPAEMBIE HA EI'S 1O MATEMATHUKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUSA OCHOBHOU OBPA3OBATEJIbBHOU INTPOT'PAMMBbI CPEJHEI'O OBLIIET'O




OBPA3OBAHMUA

Kon
NMpoBepsieMOro
TpeOoOBaHHS

IIpoBepsieMble TpeOOBaHMS K MPEIMETHBIM Pe3yabTATAM OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbI CpeIHero 0011ero 00pa3oBaHusi

Bnanenue MeTonaMu JoKa3aTeabCTB, AITOPUTMAMU PEILICHUS 33/1a4; YMEHHE
(hopMyJIMPOBATH ¥ ONIEPUPOBATH MOHATHIMHU: OTPECICHIE, AaKCHOMA, TEOpPEeMa,
CIIEJICTBHE, CBOMCTBO, MPU3HAK, TOKA3aTEIHCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKH;
MPUMEHSATH UX; YMEHHE (DOPMYIUPOBATH OOPATHOE U MPOTUBOTIOIOKHOE YTBEPKICHHE,
NPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI, UCIOJIB30BATh METO MAaTEMAaTUUECKON
WHAYKIAW; TTPOBOIUTE JTOKa3aTENbHbIE PACCYKIEHNUS PU PEIICHAH 3ajad, OIEHUBATh
JIOTHYECKYIO TIPaBHILHOCTE PACCYXACHNN; YMEHHUE ONEPUPOBATh OHATHSIMHU:
MHOECTBO, TOJMHOXKECTBO, ONEPaIH HAJl MHOKECTBAMH; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH armapar Ui OIMCaHUs PEAThbHBIX MIPOIECCOB U SIBICHUH H
TIPH PEIICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX PEIMETOB; yMEHHE OIIEPUPOBAThH
MOHSTUAMU: Tpad), CBA3HBIN Tpad), NEPeBO, UKL, rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
Y ONUCHIBATH Ipadbl pa3IMyHbIMU CIIOCO0AMU; UCTIONB30BaTh Tpadbl IPH PEIICHHH
3amaq

YMeHune oneprupoBaTh NOHATHAMU: HaTypalbHOE YUCIIO, LENOE YUCIO, CTENEHD C LEIBIM
MoKa3aTreseM, KOpeHb HaTypalbHOM CTENEeHH, CTENEHb C palliOHAJILHBIM MOKa3aTesleM,
CTETIeHb C ICHCTBUTENLHBIM MOKa3aTesIeM, JIorapu(M YHcia, CHHYC, KOCHHYC H TAHT'€HC
MIPOU3BOJIBHOTO YHCIA, OCTATOK 10 MOAYJIO, PalliOHAIIEHOE YUCIIO, UPPALIIOHAIBHOE
YHCII0, MHOKECTBA HaTypaNbHBIX, IIENIbIX, pAllIOHANBHBIX, 1EHCTBUTEIBHBIX YHCET;
YMEHHUE UCTIOIb30BaTh MPU3HAKHU JIETUMOCTH, HAMMEHBIINI OOIINI IeNUTeNh U Hau-
MeHblIee o011ee KpaTHOe, aIropuT™M EBKiIa npu perieHny 3a1aq; 3HaKOMCTBO

C Pa3IUYHBIMY MTO3ULMOHHBIMU CUCTEMaMU CUMCIICHUS; YMEHHUE BBIITOJIHATH BHIUMCICHNE
3Ha4YeHUI 1 Mpeo0pa30BaHus BRIPAKCHUH CO CTETICHSIMHU U JIoTapupMamu,
npeoOpa3oBaHus APOOHO-PAIIHOHATIHLHBIX BEIPAXKCHUH; YMEHUE ONIEPUPOBATH
MOHATHSIMHU: TIOCJIEAOBATEIbHOCTD, apu(MeTHUECKas! IPOTPECCHS], TeOMETPpHUIECKast
nporpeccusi, 06CKOHEYHO YOBIBAIOIIAsl TEOMETPHUECKAsl TPOTPECCHS]; YMEHHUE 3a/1aBaTh
MOCJIEIOBATENILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (POPMYIT; yMEHHE
OINEpUPOBATh MOHATHSIMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMITIEKCHBIE YNCIIA,
MOJyJIb ¥ apI'YMEHT KOMIUIEKCHOT'O Ynciia, hopMma 3ariucH KOMIIEKCHBIX YHCEeI
(reoMeTpuUecKas, TPUTOHOMETpHYECKas U anredpanyeckas); yMeTh IPOU3BOAUTH
apumMeTHIecKre 1eHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; IPUBOANUTE IPHUMEPbI HCIIONb-
30BaHUS KOMIUIEKCHBIX YHCEIT; ONIEpUPOBATh MOHATHAMH: MaTpHuLa 2x2 u 3x3,
OTIPEAETUTENb MATPHIIB], TEOMETPUUECKUI CMBICI OTIPEIETUTENS

YMeHnne oneprupoBaTh MOHATHAMHE: palliOHaNbHbIE, HPpaIlOHANbHbIE, TOKa3aTeNbHBIE,
CTEIIEHHBbIE, JIorapu(pMUUECKIE, TPUTOHOMETPUIECKHE YPAaBHEHHUS U HEPABEHCTBA, HX
CHCTEMBI; YMEHHE ONIEPUPOBATH MOHITHUAMH: TOKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHHUH 1 HEPABEHCTB,
PaBHOCHUIIBHOCTh YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IOMOILBIO Pa3IMYHBIX IPUEMOB; pelllaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TapaMeTpPOM; MIPUMEHATh YpaBHEHMS, HEPABEHCTBA, UX
CHCTEMBI JIUIsl PELICHUSI MATEMAaTHIECKUX 33124 | 33/1a4 U3 Pa3NIMUHBIX 001acTell HAyKu 1
peaIbHOM KU3HU

YMeHue onepupoBath NOHATUAME: QYHKIHSA, YETHOCTD (GYHKLUUH, TIEPUOAUIHOCTD
(YHKINU, OTPaHUYEHHOCTD (YHKIIMU, MOHOTOHHOCTh (DYHKITUH, SKCTpEMyM (DyHKIINH,
HanOoIbIllee U HANMEHbIIIee 3HAUCHUs (PYHKIIMK Ha IPOMEXKYTKE, HeTlpephIBHAS
($yHKUuMs, acCUMNTOTH rpaduka QyHKINY, IIepBast U BTopast Ipon3BogHAas GYHKLINH,
reoMeTPUUYECKHA U (PU3NIECKUH CMBICI TPOU3BOIHOM, IEPBOOOpa3Hasi, ONpeaeIEHHbIN
WHTETpa; yMEHHE HAXOUTh aCHMITOTHI rpadrka GYHKIUH, yMEHUE BEIYUCIISATD
MIPOU3BOJHBIE CYyMMBI, IPOU3BEICHNUS, YACTHOTO M KOMITIO3UIMK (PYHKUMH, HAXOIUTD
ypaBHEHHUE KacaTelbHOHN K rpaduKy QyHKINH; YMEHHE HAXOAUTh MPOU3BOTHBIE
3JIeMEHTapHbIX (QYHKIIHIA; YMEHHE UCTIOIh30BaTh IPOU3BOAHYIO JJISI UCCIIEAOBAHUS
(GyHKIWH, HAXOIUTHh HAKOOJIBITNE U HAMMEHBIINE 3HaUeHHUs QYHKINH; CTPOUTh Tpaduku
MHOT'OYJIEHOB C MCIIOJIb30BAHUEM aIlllapaTa MaTEMAaTUYECKOT0 aHAJIN3a; IPUMEHSTh
MIPOM3BOAHYIO IS HAXOXKICHHSI HAWTYYIIEro PEHIeHNs B IPUKIIAJIHBIX, B TOM YHCIIe

COLIMAJIbHO-3KOHOMHUECKUX U (DU3MYCCKUX 3a]a4ax; HaXOUTh IJIONIAId U 00bEMBI




Kon
MPOBEPsIEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBAHMS K NPeIMETHBIM pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMBbl CpeHero oouero 00pa3oBaHus

(Guryp ¢ MOMOIIBIO HHTETPaa; MPUBOIUTH MPUMEPBI MATEMATUIESCKOTO MOJICIIUPOBAHUS
¢ TOMONTEI0 mub hepeHITHATBHBIX YpaBHEHUH

YmMenne oneprupoBaTh MOHATHSIMHE: Tpaduk QyHKINH, 00paTHAS QYHKITUS, KOMITO3UIIHS
(byHKIM, TUHEHHAsS QYHKIWS, KBapaTuyHas QyHKIUS, palliOHAIbHAS (DYHKITHS,
CTeTieHHasl (PYHKIIUS, TPUTOHOMETpHUYeCcKre (GYHKIIUH, OOPATHBIC TPUTOHOMETPHUECKHE
(hyHKIMH, TTOKa3aTenbHas 1 JorapudMudeckas pyHKINH; YMEHUE CTPOUTH TPaPUKU
M3YYCHHBIX ()YHKIIHA, BHIMOJHATE peoOpa3oBanus rpaukoB (yHKIIHIA, UCTIOIH30BATh
rpaduKu YIS U3y4CeHUS TPOIICCCOB U 3aBUCUMOCTEH, TIPU PEUICHUH 33]1a4 U3 JPYTUX
Y4eOHBIX TIPEIMETOB U 33J1a4 U3 PEeabHOM KHU3HU; BBIPAXKATh (OPMYJIaAMU 3aBUCUMOCTH
MEX/1y BEIMYMHAMU; UCTIONB30BaTh CBOMCTBA U rpauKu PYHKIIUN IS pEeIICHUS
ypaBHEHUH, HEPABCHCTB U 3aja4

C mapamMeTpamu; n300paxarh Ha KOOPIUHATHOMN IIIOCKOCTH MHOKECTBA PEIICHUI
yYpaBHEHHI, HEPABEHCTB U MX CUCTEM

YMeHue pemaTts TEKCTOBbIE 33/Ja4M Pa3HbIX TUIOB (B TOM YHCJIe Ha MPOIEHTHI, O U
YaCTH, Ha JIBIDKEHUE, paboTy, CTOUMOCTb TOBApOB U YCIIyT, HAJIOTH, 3a[ja4l U3 001acTH
YOPaBJIECHUS TUYHBIMHU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATH BBIPAXKECHHUS, YPABHEHHS,
HEpaBEHCTBA

Y UX CUCTEMBI 110 YCJIOBHUIO 33]]auH, UCCIIeI0BaTh MOJIYyYEHHOE pellieHNe U OLIEHUBATh
MPaBIONON00HOCTh PE3YNbTATOB; YMEHHE MOAEIUPOBAThH PeaibHbIe CUTYALUU HA SI3bIKE
MaTEeMaTHKH; COCTAaBIISATh BBIPAKEHUS, yPAaBHEHHUS, HEPABEHCTBA M X CUCTEMBI I10
YCIIOBHUIO 33/1a4i, UCCIIE0BaTh IOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara
JIreOpbl, UHTEPIIPETUPOBATH MOTYUYEHHBII PE3yIbTaT

YMeHune onepupoBaTh MOHATUSME: CpeJHee apuPMETHIECKOe, MENaHa, HanOobILIee U
HanMEHbIIIee 3HAYCHNUS, pa3Max, JUCIIEPCHUs], CTAHAAPTHOE OTKJIOHEHHE YHCIOBOIO
Habopa; yMEHHE U3BIIEKATh, UHTEPIIPETUPOBATh HH(OpMAIIHIO, TIPEICTABICHHYIO B
TabNUIIaxX, Ha JuarpaMMax, Tpagukax, OTpasKarollyl0 CBOWCTBA PeabHBIX MPOLIECCOB U
SIBICHUH; TIPEACTABIATh HHPOPMALIUIO ¢ IOMOLIBIO TaOIMII 1 JUAarpaMM; UCCIIEA0BATh
CTaTUCTUYECKUE TaHHBIC, B TOM YHCJIE C IPUMEHEHHEM Irpad)uuecKuX METOIOB U
AJIEKTPOHHBIX CPENICTB; IPaUIECKH HCCIIEA0BATh COBMECTHBIC HAOIOICHHS C TIOMOIIBIO
JarpaMM paccerBaHuUs M JIMHEHHOM perpeccuu

YMeHune onepupoBaTh MOHATUSME: CITy4aiHBIH ONBIT U CIy4aiiHOE COOBITHE,
BEPOSITHOCTD CITyYaifHOTO COOBITHS, yMEHUE BEIYUCIISTH BEPOSITHOCTD C UCTIOIB30BAaHUEM
rpadUuecKuX METOJIOB; MPUMEHSATH (JOPMYJIIBI CIIOKEHHSI M YMHOKEHHSI BEPOSITHOCTEH,
(opMyIty mosiHON BeposTHOCTH, hopmyny bepHymnun, komOrMHaTOpHBIE (HAKTHI

1 (OPMYJIBL; OLIEHUBATH BEPOATHOCTH PEATBHBIX COOBITHIl; yMEHUE ONIEPHPOBATH
MOHATHUAMU: CIIy4aiiHas BEIMYMHA, pacIipe/ielieHrne BEPOsTHOCTEH, MaTeMaTHIeCcKOoe
OKHJIaHHe, TUCTIEPCHS U CTAaHJAPTHOE OTKJIIOHEHHUE CITy4ailHOM BETMYHHBI, (YHKIUH
pacrpeesieHust U IIOTHOCTH PaBHOMEPHOT0, TIOKa3aTeIbHOIO U HOPMaJIbHOTO
pacnpezeneHuil; yMeHre UCToiIb30BaTh CBOMCTBA M3YUEHHBIX PAaCIPeaeICHUH IS
pelIeHns 3a7a4; 3HaKOMCTBO C MOHATHIMHM: 3aKOH OOJBIINX YHCEI, METO/IBI
BbIOOPOYHBIX HUCCIIEOBAHMI; YMEHHE IPUBOIUTH IPUMEPHI IPOSIBICHHUS 3aKOHA
OONBIINX YKces B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX; YMEHHE ONEPUPOBAThH
MOHATHUAMU: COYETaHHE, TIEPECTAHOBKA, YHCIIO COYETaHU, YMCIIO NTePECTaHOBOK; OMHOM
HrloToHa; ymMeHne npuMeHsITh KOMOMHATOpHBIE (DaKThI M pacCy>KACHUS Ul PELICHUS
3a]a4; OLEHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIL; COCTaBIIATH BEPOSTHOCTHYIO
MOJIETTh M HHTEPIIPETUPOBATH MOITYICHHBII Pe3yIbTaT

YMeHne onepupoBaTh NOHATUAMMU: TOUKA, IpsIMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
Jyd, BEJINYMHA YIJIa, IUIOCKUH yroi, ABYIPaHHBIA yroil, TpEXIpaHHbINA yrod,
CKPELIUBAIOIIUECS IIPSIMBIE, TAPAILIEIBHOCTD U IEPIIEHIUKYISIPHOCTD IPSIMBIX U
IIJIOCKOCTEH, YroJI MEKY MPSIMBIMU, YIOJl MEXKY NPSIMOM U INIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHUE MEXY IPSAMBIMHU,
pacCTOsTHUE MEXY INIOCKOCTSIMU; YMEHHUE UCIIONb30BaTh IIPH PELICHUH 3a1a4
M3y4YeHHbIE (DaKTHI M TEOPEMBI TUTAHUMETPUH; YMEHHUE OIIEHUBATH pa3Mepbl 0ObEKTOB
OKPY’KaIOILIEro MUPa; CTPOUTh MATEMATUUYECKUE MOJIENH C TIOMOILBIO T€OMETPUUECKHUX
MOHSITUN U BEJIMYMH, PEUIaTh CBA3aHHBIE C HUMH NIPAKTHUYECKUE 330a4U
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YMeHue onepupoBaTh MOHITUSIME: TUIOINAAb GUTYphl, 00BEM QUTYPBI, MHOTOTPAHHUK,




Kon

MPOBEPsIEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBAHMS K NPeIMETHBIM pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMBbl CpeHero oouero 00pa3oBaHus

MIPaBUIIbHBIA MHOTOTPAHHUK, CEUeHHEe MHOTOTpaHHHKA, Ky0, apajuieennIie], Tpu3Ma,
nmupaMua, Gurypa v MoBepXHOCTH BPAIICHUS, IIFITHHAP, KOHYC, TIap, chepa, IIiomais
cdepsl, IWIoNIas TOBEPXHOCTH MMPaMU/bI, IPU3MBbI, KOHYCa, HIWIHHAPA, 00bEM Ky0a,
MPSIMOYTOJIBHOTO MapaljIeNIeuIe /1a, TUPpaMHUIbl, PU3MBI, IIMIIMH]pA, KOHYCa, 11apa,
pa3BEpPTKa OBEPXHOCTH, CEUCHHSI KOHYCa U IIIITHH/IPA, apajuleIbHbIe OCH WITH
OCHOBaHUIO, CEUYEHHE MIapa, TNIOCKOCTh, Kacarouiascs cepsl, LWINHAPA, KOHYCa;
YMCHHE CTPOUTh CEYCHUE MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MTOBEPXHOCTH BPAIICHUS, X CEUYEHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yMeHHe MPUMEHATh CBOMCTBA T€OMETPUIECKHUX (PUTYP, CAMOCTOATEIEHO (POPMYITHPOBATH
OTPEICTICHUS U3YYaeMbIX (PUTYD, BBIIIBUTATh TUIIOTE3bI O CBOHCTBAX U MPU3HAKAX
reoMeTpuyecKkux (puryp, 000CHOBBIBATH WJIH OTIPOBEPTaTh UX; YMEHHE ITPOBOINUTH
KJIACCU(HUKAIIIO QUTYP TIO PA3IINIHBIM MPU3HAKAM, BBITOIHATH HEOOXOIUMBIE
JIOTIOJTHUTENbHBIC TOCTPOCHUS

11

YMeHue onepupoBaTh MOHITUSME: JBIKEHHE B IIPOCTPAHCTBE, MapajlielIbHBIN MepeHoc,
CHMMETpHS Ha IDIOCKOCTH U B TPOCTPAHCTBE, MOBOPOT, IMPeoOpazoBaHue MOT00us,
mooOHbIe PUTYPBI; yMEHHE paclio3HaBaTh PaBHBIE U MTOIOOHEIE (PUTYPHI, B TOM YHCITE
B IIPUPOJIE, HCKYCCTBE, APXUTEKTYPE; NCIOIb30BaTh TEOMETPUIECCKHIE OTHOIICHUS MIPH
pellIeHUH 33/1a4; HaXOIUTh TEOMETPUUYCCKHE BETUUMHBI (JJTUHA, YTOJ, TUIONIA(h, 00BEM)
NIPU PELICHUH 33/1a4 M3 APYTUX YYEOHBIX MPEAMETOB U U3 PEATBHO KHU3HU; YMEHHE
BBIYUCIISITH TEOMETPHUYECKHE BEIMUMHBI (JUIMHA, YTOJI, TUIOMAAb, 00BEM, TUIOMIAb
MOBEPXHOCTH ), HCIIOJIB3YsI N3YYCHHBIE (JOPMYJIBI U METOIbI, B TOM YHCIIE: TIOMIAb
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYyCa, IIIHHIPA, TUI0maab cdepsl; 006EM KyOa,
IPSMOYTOJIEHOTO MTapaJulesienne 1a, TUPaMHIbL, IPU3MBI, IHIIHHAPA, KOHYCa, Iapa;
yYMEHHUE HAXOJIUTh OTHOIIEHNE 00bEMOB OAOOHBIX GUryp

12

YMeHne oneprupoBaTh MOHATHAMHU: NIPSIMOYTOJIbHAs CUCTeMa KOOPAUHAT, BEKTOD,
KOOPAWHATHI TOUKH, KOOPIMHATEI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpA Ha
YHCJI0, Pa3ioyKeHHE BEKTOpa 10 06a3ucy, CKaIsipHOE NPOU3BENCHNE, BEKTOPHOE
MIPOM3BEIEHHUE, YTOJl MEXy BEKTOPaMHU; YMEHHUE UCTI0JIb30BaTh BEKTOPHBIN U KO-
OPAMHATHBIA METOJ IJIsl PELIEHNs] TEOMETPUUECKUX 33/1a4 U 33/1a4 JPYTUX Y4eOHbIX
IPEIMETOB
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YMeHune BeIOMPATh MOAXOISIINI METOA AJIS pEIeHHs 3a4a4H; IOHUMaHue 3HAYMMOCTH
MaTeMaTHKH B U3yYEHHUHU PUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUI;, yMEHHUE
pacrno3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHKH B HICKYCCTBE, YMEHHE IPUBOANUTH

pUMEPbl MaTEMaTHYECKUX OTKPHITUI POCCHICKOM M MUPOBOH MaTeMaTn4ecKOi HayKu

HEPEYEHD 3JIEMEHTOB COAEPXKAHMUS, IIPOBEPAEMBIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COlepPKAHUSA

1 Uuclia v BEIYUCIEHUS

1.1 HatypanbHbie u riessie yrcna. [Ipu3sHaky 1eIMMOCTH HENbIX YHCeT

12 Panonanshelie yrcna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE
MIEPUOIUIECKUE APOOH

13 ApI/I(i)MeTI/I‘I?CKI/Iﬁ KOpEeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apudMeTHYECKMMHU KOPHIMU
HAaTYypaJIbHOM CTEIIEHH

1.4 Cremnenb ¢ nensiM nokaszateneM. CTENeHb ¢ pallioHaIbHBIM Mmoka3aTeneM. CBOMCTBA CTEIICHU

15 CuHyC, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO
aprymeHra

1.6 Jlorapudm uncna. JlecsiTuuHbie 1 HaTYpajbHbIE JOrapuMsbl

1.7 [eiicTBuTenbHbIe Yncia. Apu(pMeTHIecKre ONepauy ¢ 1eHCTBUTENbHBIMHA YHCIaMHU.
[TpuGinkE€HHBIC BHIYMCIICHHS, TIPABUJIA OKPYTJICHHUS, TPUKHJIKA M OLICHKA pe3yJIbTaTa BEIYMCICHUH

1.8 ITpeobpa3zoBanue BEIpAKEHHIA

1.9 KomInekcHble yncia

2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Llenbie ¥ qpoOHO-pAIMOHATILHBIE YPABHEHUS




Kon

IIpoBepsieMblii 3JieMeHT coepPKAHUS

2.2 HpparmoHansHbIe YpaBHEHUS

2.3 Tpuronomerpuyieckre ypaBHEHHsI

2.4 ITokazarenbHbIe U JOrapu(QMUUECKUE YPaBHEHHUS

2.5 Ienbie 1 qPOOHO-pAIMOHAIBHEIC HEPABCHCTBA

2.6 HppanmonaibHble HEPABEHCTBA

2.7 Iloka3zaTenpHBIC U JIoTapu(PMIIeCKIe HEPAaBEHCTBA

2.8 TpuronomerprdecKkrue HEPaBEHCTBA

2.9 CucTeMBbl 1 COBOKYITHOCTH YPaBHCHHUU W HEPABEHCTB

2.10 YpaBHEHHsI, HEPABESHCTBA U CHCTEMBI C TTapaMeTpaMu

2.11 MaTtpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. ONpeaeanuTenb MaTpULbl

3 OyHKIUN U rpaduKu

31 Oynk1yst, cnocoOsl 3ananus ¢ynkuuu. ['paduk Gpynkumu. Bzaumuo odpataeie Gpynkumn. YETHBIE

’ n HeuétHble pyHKumn. [leprnogndeckne GHyHKIIH

O6macTh omnpeaeneHus 1 MHOKeCTBO 3HaueHuH pyukimn. Hynn ¢ynaxmmm. [IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl I MUHUMYMBI ()yHKLIH.
HawulOonbiiee 1 HauMeHbllee 3HaYeHUE (DYHKIIMN Ha TIPOMEKYTKE

33 CrenenHas QyHKIUS C HATYpaIbHBIM H IIEJTBIM TOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa
rpaduK KOPHS 1-0i CTEIICHH

3.4 Tpuronomerpryeckne GYHKIIHH, HX CBOWCTBA B TpauKu

3.5 ITokazarenbHas u jorapudmudeckas GyHKIMU, UX CBOWCTBA U Tpaduku

3.6 Touku pa3peiBa. AcuMNITOTHI rpadukoB ¢hyHkuui. CBoiicTBa QYHKIUH, HEIPEPHIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTebHOCTH, CTIOCOOBI 3aJaHUs TIOCIIEAOBATEIHHOCTEH

3.8 Apudmernueckas U reoMmeTprueckas nporpeccu. @opMysa CiI0KHBIX MPOIEHTOB

4 Hayayia MaTeMaTH4eCKOTO aHanu3a

4.1 ITpomsBomnast GyHKIMHU. [Ipon3BOHBIC 27IeMEHTAPHBIX (DYHKITHI

49 [IpumeHeHue MPON3BOIHOM K UCCIIEAOBaHMIO ()YHKLUI HAa MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxosxaenue HanOoJbIIero 1 HAaMMEHbBIIEro 3HAYCHUsI QYHKIMY Ha OTPE3Ke

4.3 IlepBooOpa3snas. MHTErpa

5 MHOK€eCTBa U JIOTUKA

5.1 MHO0€eCTBO, Ollepally HaJli MHOKeCTBaMu. JlnarpamMMel Dilsiepa — Benna

5.2 Jloruka

6 BeposTHOCTH U cTaTUCTUKA

6.1 OnucarenbHasi CTAaTUCTHKA

6.2 BeposatHocTh

6.3 Kombunaropuka

7 I'eomerpus

7.1 Durypsl Ha JIOCKOCTU

7.2 IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

7.3 MHOrorpaHHuKU

7.4 Tena v NOBEPXHOCTHU BPAILICHUS

7.5 KoopauHatel 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremartuka: anreOpa ¥ Hayaja MaTeMaTHYeCKOTO aHaju3a, reoMeTpus. Anredpa u
Havaya MmateMarudyeckoro aHaimsa, 10 kmacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBerienuey

* Maremartuka: anreOpa ¥ Hayajla MaTeMaTH4YEeCKOro aHaju3a, reomMeTpus. Anredpa u
Hayajia MaTemMaTudeckoro ananmsa, 11 kimacc/ Komsrua FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe oo6mectBo «M3narenberBo «IIpocsemienue

» » Maremaruka. Anrebpa U Hadana MaTeMaTudeckoro ananmsa; 10 kiacc. yriryOleHHOe
obyuyenue Mep3msik A.I'., Homuporckuii [[.A., Tlonskos B.M.; non pemaknueri Ilogombckoro
B.E. OOwmiectBo ¢ orpaHm4eHHOM OTBeTCTBEHHOCThbIO WM3nmarensckuil nentp «BEHTAHA-
I'PA®»; AkuronepHoe obmectBo «M3marensctBo «IIpocBemennes

* Maremaruka. AnreOpa U Hadajla MaTeMaTHYeCcKoro ananusa; 11 kimacc. yriyOlieHHOe
obyuyenne Mep3mik A.I'., Homuporckuii [[.A., Tlonskos B.M.; non pemaknueri Ilogomsckoro
B.E. OOwmiectBo ¢ orpaHu4eHHOM OTBeTCTBEHHOCThbIO WM3nmarensckuil nentp «BEHTAHA-
I'PA®»; AkuronepHoe obmiectBo «M3maarenberBo «IIpocBemennes

* Marematuka. ['eomerpus; 10 kmacc. yriybneHHoe oOyudenune Mepsnsak AT,
Homuporckuii JI.A., TlomsxkoB B.M.; mox penmakummeir ITomonbckoro B.E. OO6miectBo ¢
orpann4eHHON oTBeTcTBeHHOCThIO M3narenbckuii neHTp « BEHTAHA-I'PA®y»; AxunonepHoe
obmectBo «M3marenscTBO «IIpocBenieHmer

* Marematuka. ['eomerpus; 11 «kmacc. yrimybnenHoe oOyuenune Mepsnsak AT,
Homuporckuii JI.A., TlomsxkoB B.M.; mox penmakummeir Ilomonbckoro B.E. OO6miectBo ¢
orpanndeHHON oTBeTcTBeHHOCThIO M3narenbckuii neHTp «BEHTAHA-I'PA®»; AxunonepHoe
obmectBo «M3narenscTBO «IIpocBemnieHmer»

* Maremartuka: anreOpa ¥ Haudajga MaTeMaTHYECKOro aHalu3a, reoMerpus. Anredpa u
Hadaja MaTeMaTudeckoro anaimmsa, 11 kimace/ Hukonbckuii C.M., IToranos M.K., Pemernukos
H.H. u npyrue, Akunoneproe o6mectBo «M3natensctBo «IIpocBemenue»

* MaremaTtuka: anredpa ¥ Hayaja MaTeMaTHYECKOTO aHalu3a, reomeTpus. Anredpa u
Hadaja MateMaTudeckoro anaimmsa, 10 kimace/ Hukonbckuii C.M., IToranoB M.K., Pemernukos
H.H. u npyrue, Axunoneproe o6mectBo «M3natensctBo «IIpocBemenue»

* MartemaTtuka: anrebpa M Hadajla MaTeMaTHYECKOTO aHaiu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTH4deckoro aHanmsa (B 2 dactsax), 10 kimace/ Yacte 1: Mopakosuu A.T'., CemeHOB
[1.B.; Yacte 2: Mopakosuu A.I'. u npyrue; nox peaaxkuueit Mopakosuya A.I'., ObmiectBo ¢
orpanndeHHo# oTBeTcTBeHHOCThIO « MO MHEMO3MHA»

* MaremaTtuka: anrebpa M Hadajla MaTeMaTHYECKOTO aHaiu3a, reomeTpus. Anredpa u
Hayajia MaTeMaTH4deckoro aHanmsa (B 2 Jactsx), 11 kmace/ Yacte 1: Mopakosuu A.T'., CemeHOB
[1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; nox peaakuueil Mopakosuya A.I'., ObmiectBo ¢
orpanndeHHo# oTBeTcTBeHHOCThIO « MO MHEMO3MHA»

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJIA

1. Anrebpa u Havana a”Hanmza: yuyeOHHK s 10 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaeHuil; 6a3oBblil U yriayOonénusiid ypoBeHb; M.: [Ipocsemenue, 2020 r. / KO.M. Konsrus,
M.B. Tkauéna, H.E. ®enoposa, M.U. I11aOyHuH.

2. Anrebpa u Havaja aHanu3a: yd4eOHMK Uit 11 kiacca oOmieoOpa3oBaTelbHBIX
yupexaeHuit (0a30BbIil u mpodunbHb ypoBeHs) - M.: [Ipocsemenue, 2020 r.

1. COopuuk pabGouux mporpamm mno marematuke k YMK: FO.M. Komsarun, M.B.
Tkauésa, H.E. ®enoposa u npyrue. - /

2. Anrebpa m Havasna ananuza. 11 xmacc: Iloypounsie miansl (mo y4yeOnuky III.A.
Anumosa u np.).ABrop-cocraButens .M. ['puropsesa. - Bonrorpan: Yuurens, 2004 r. /

3. KonTtponbHO-U3MepuTenbHble MaTepuansl. Anredpa u Havyana aHanumza: 11 kiacc.
Cocrasutens A.H. Pypykus. - M.: Bako, 2011 1./

4. B.b. HekpacoB. Bcs mxonbHast martematnka. Camoe HeoOxoaumoe. YueOHOe
nocobue st 6a30Boit u mpoduiabHOM mKoJbl. - Cido: CMHUO Ilpecc, 2011 1./

5. C.M. Caaksn, B.®. byty3os. M3yuenue reomerpun B 10-11 knaccax: Meronuueckue



pexkoMeHanuu K yueOHuky. Knaura s yaurens. — M.: [Ipocsemenue, 2019 T.
6. Bb.I'.3uB. Tectsl no anre6pe u Havaixam ananuza g 10-11 kmaccos.- Cno: CMUO
[Ipecc,2002
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HUHTEPHET
bubanorexa LHOK https://m.edsoo.ru/863f8b56
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