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1. IlosicHuTe/IbHAS 3anKCKA.

1.1. HopmaTtuBHO-IpaBoOBbBIe JOKYMEHTBI, HA OCHOBAHHHM KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas mporpamma mo anredpe M HayajllaM MaTeMaTH4YeCKOro aHain3a pa3zpaboTaHa Ha
OCHOBE:

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

o0pa3oBaHus, YTBEPXKJCHHOTO TMpHKa3oM MuHHCTepcTBa 00pa3oBaHusi W Hayku Poccuiickoi
®Oeneparun ot 17.05.2012 Ne 413 (nanee - PI'OC cpeanero obmiero o0pa3oBanusi).

3. [Ipukaza MwunuctepcrBa npocsemnieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHm3any W OCYLIECTBICHHS OOpa30BaTENbHOW AEATENbHOCTH IO
OCHOBHBIM 00111€00pa30BaTEIbHBIM TMPOrpaMMaM - 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4aIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHMsD».

4, [Tpukaza MunuctepcTBa npocpenierus: Poccuiickoit denepamnuu ot 22 urons 2026
r. N 436 «O0 yTBepx)aeHUHN (PeaepalbHOTO NEepeyHsl YUeOHUKOB, JTOMYIICHHBIX K UCIOJIb30BaHUIO
OpU  pealu3aldd HMMEKNMX TOCYJapCTBCHHYIO aKKPEIUTALMI 00pa3oBaTeIbHBIX IMPOrpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpEIHEro oOmEero oOpa3oBaHUs OpraHU3alMSIMHU,
OCYILECTBIISIIOUIMMHA  00pa30BaTENbHYIO JEATENBHOCTh, W YCTAaHOBJICHHHU IMPEACTHHOTO CpOKa
UCIIOJIb30BaHUSl HMCKIIOYCHHBIX YYCOHHMKOB W pa3paOOTaHHBIX B KOMIUICKTE C HHMH YYEOHBIX
0COOUI».

5. [Tucekma MunucrepcrBa npocenieHuss Poccuiickoit ®enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecrnieueHN yU4eOHBIMU U3TAHHSIMID.
6. [Tpuxaza Munucrepcta o6pazoBanus U Hayku P® ot 9 utons 2016 r. Ne 699 «O6

YTBEP)KJICHUH TIEPEYHsl OpraHW3aluid, OCYIIECTBIISIONIUX BBIMTYCK YUYEOHBIX IMMOCOOMIA, KOTOpBIE
JIOITyCKAIOTCA K HCIOJb30BAHUIO MPU peaIM3alUdi MMEIOLIMX T'OCYAAPCTBEHHYIO AKKPEIUTALUI0
00pa3oBaTeNbHBIX MPOTPaMM HAYAJIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooOIero
00pazoBaHUM.

1. Canurapubix npasuin  CIT 2.4.3648-20 «CaHUTapHO-3IHMIEMUOJIOTUYECKUE
TpeOOBaHUS K OpraHU3alMsIM BOCIMTAaHUS M OOYy4YeHMs, OTIbIXa W O3J0pOBJIECHHUS JeTed u
MOJIOJIEKW», YTBEP)KIEHHBIX MOCTaHOBJIEHHWEM [JIaBHOrO rocyJapCTBEHHOTO CaHHUTAapHOIO Bpaya
Poccwuiickoit @eneparnuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Canurapnbsix npaBui 1 HopMm CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBbI U
TpeOoBaHUs K 00ecredeHn0 6e30MacHOCTH U (WiK) Oe3BpeHOCTH IS uesioBeKa (pakTOpoOB Cpebl
oOuTaHus», yrBepxkaeHHbIX [locTanoBneHeM [ 1aBHOTO rocy1apcTBEHHOI'O CAaHUTApHOT O Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caullun 1.2.3685-21).

9. VYcrapa HOY «YactHast mkoina «B3max».

10. OcHOBHOI 00pa30BaTeIbHOM MporpaMMbl OCHOBHOro obuiero obpasosanus HOY
«YacrtHas mkona «B3maxy», npunsroi pemenueM llenarornueckoro copera HOY «Yacthas mikona
«B3max» (nporokon Ne 1 ot 28.08.2026) u yTBep)aeHHON npukazom aupektopa ot 28.08.2026 Ne
2-J1.

11. «Ilonoxxenust o (¢opmax, MNEPUOAUYHOCTH U TOPsSAKE TEKYLIero KOHTPOJIS
YCIIEBAEMOCTH M MIPOMEXKYTOYHOM aTTecTaluu, MOpsAKe MepeBoia B ciaeqyronmi kiacc B HOY
«IIxona «B3max»», npunaroro pemenueM Ilenarornueckoro coera HOY «lIllkoma «B3max»
(mpotokon ITexarorndeckoro coseta ot 28.08.2026 r. Ne 1, npuka3 ot 28.08.2026 r. Ne 2-]1).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

VYuebublil Kypc «AnreOpa M Hayala MaTeMaTHYECKOT'O aHalIM3a» SBISETCS OJHUM M3
HanOoJiee 3HAYMMBIX B TpPOrpaMMe CpeaHero ooOimero oOpa3oBaHMs, TMOCKOJIBKY, C OJHOU
CTOPOHBI, OH 00ecTeYrBaeT HHCTPYMEHTAIbHYIO 0a3y /sl U3Yy4YEeHHUs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C JIpyroil CTOpOHbI, OPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIUIEHHE 00YyJarOIINUXCs
Ha YypOBHE, HEOOXOAMMOM Ui OCBOCHUS HMH(POPMATHKH, OOIIECTBO3ZHAHUSA, HCTOPHH,
CIIOBECHOCTH M JAPYTUX JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarommecs
OBJIA/ICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTopas (OpMYJIHpPYeT CBOU
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JOCTHKEHHS B MaTeMaTu4eckoi hopme.

Y4eOHbIii Kypc aireOpsl ¥ HA4all MAaTEMaTHYECKOTO aHallM3a 3aKJIaJbIBa€T OCHOBY IS
YCHELIHOTO OBJIa/ICHUS 3aKOHaMU (DU3UKHU, XUMUU, OMOJIOTHUH, TOHUMAHUSI OCHOBHBIX TEHICHIUI
Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOH >XU3HU, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIb30BaTh UX MM JaJIbHEUIIEro
00pa3oBaHus U B MIOBCEIHEBHOW KHU3HH. B TO ke BpeMs oBliazieHne aOCTPaKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKLHMSMHU anredpbl U MaTEMaTHUECKOTO aHallu3a pa3BUBAET YMEHHUE HAaXOAMTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JIOKA3bIBATh YTBEPKIACHHUS C TOMOIIBIO HHIAYKIIUN
U paccyXJaTh JeAyKTHBHO, UCIOIB30BaTh 0000IIEHNEe U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHaJIoOTuIo0, GOpPMHUPYET KpEaTUBHOE U KPUTUYECKOE MBIIUICHHUE.

B xonme um3ydenus ydeOHOro kypca «AnreOpa M Hayajla MaTeMaTHYECKOrO aHAJIM3a»
oOyyaromuecs: TMOJIy4aloT HOBBIM ONBIT PEHICHUS NPUKIAAHBIX 33734, CaMOCTOSATEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJe pealbHbIX CUTYyallMil, WHTEPIpETAllMH IMOIYYCHHBIX
pELICHMI, 3HAKOMSTCSI C MPUMEPAMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe U
HCKYCCTBE, C BBITAIOLTUMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPaMHU.

VYyebnsblii Kypc 00JagaeT 3HAYMUTEIBHBIM BOCIUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBII
peanu3yeTcss Kak udepe3 y4eOHbI Marepuas, CIOCOOCTBYIOIIMKI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK W 4epe3 crneuuuky ydeOHOW  JAesITeNbHOCTH, Tpedyroei
MPOJODKUTENPHOM  KOHLEHTPAlMM  BHHUMAHHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJy4YECHHBIN pe3yJIbTaT.

B ocnoBe meroauku oOyueHus anredpe M HauajgaM MaTEMaTHYECKOrO aHaau3a JIEKUT
JESTSIIbHOCTHBIN TIPUHITUT O0yYCHUSI.

B cTpykrype yuebHOTrO Kypca «Anredpa 1 Hadyajga MaTeMaTHYECKOTO aHAIKM3a BbIICTICHBI
CIIEAYIOUINE COAEPIKATEIbHO-METOUYECKNEe JTHHUM: «Yucna u BbYUCIEHUS», «DYyHKIUU U
rpaduxmy, «YpaBHeHUs U HEpaBeHCTBay», «Hauana marematnyeckoro aHanuza», « MHOXeCTBa U
Joruka». Bce 0CHOBHBIE COZIEpKATEIHHO-METOINIECKIE IMHIUH N3YYalOTCs Ha MIPOTSHKCHNUN JIBYX
JeT o0ydeHus: Ha YPOBHE CpeTHEro 001ero oopa3oBaHus, €CTECTBEHHO JOMOIHSAA APYT Apyra u
MIOCTETICHHO HACHIAsCh HOBBIMH TeMaMH W pas3znenaMu. J[aHHBIA y4eOHBIH Kypc SBISETCS
WHTETPATHUBHBIM, TMOCKOJIbKY OOBEAMHSIET B ce0e CoJep)KaHUE HECKONbKHX MaTeMaTHUYeCKHUX
TMCIUATUIAH, TAaKUX KaK anre0pa, TPUTOHOMETPHS, MaTeMaTUIECKUI aHalIu3, TEOpUsi MHOXKECTB,
MaTeMaTHuecKas Jjoruka u apyrue. Ilo mepe Toro kak oOyuaromuecs: oBiajeBaiOT Bc€ Ooiee
MIMPOKMM  MaTeMaTHYeCKUM  ammaparoM, y  HHX  IIOCIEAOBaTeNbHO  (OpMHUpYyeTCs
U COBEpIICHCTBYETCS yMEHHE CTPOMTh MaTeMaTHYECKyI0 MOJIeNb pEealbHOM CHUTYyaluH,
NPUMEHSTH 3HaHUS, TTOJTyYeHHBIE TTPH U3YYEHUH YIeOHOTO Kypca, ISl pEHICHUs] CAMOCTOSTETHHO
c(hopMyIUPOBAHHON MaTEeMAaTUYECKOM 3a/1a4H, a 3aTeM UHTEePIIPETUPOBATh CBOM OTBET.

ConepxatenpHO-MeToiMdecKass ~ JHHHA  «UmWcaa W BBIYHMCICHHS»  3aBEpIIaeT
(opMHpOBaHNE HABBIKOB HCITOJIL30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOe OBUIO HAdaTo Ha
ypOBHE OCHOBHOTO 001ero odopasoBanus. Ha ypoBHe cpemHero oOmiero odpazoBaHusi ocodoe
BHUMaHHE yaAemseTcss (OPMHUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBHIYHCICHUH, BKIIOYAIONINX B
ce0sl MCMONIb30BaHUE PA3NUYHBIX (HOPM 3allMCH YUCIA, YMEHUE JIeJaTh MPHUKUAKY, BBIMOTHSITH
npuOIIMKEHHBIC BEIYUCIICHNS, OIICHUBATh YHCIIOBBIC BEIPAKEHHUs, padOTaTh C MATEMATUIECKHUMU



KOHCTaHTaMU. 3HAKOMBIE OOYYaIOIIMMCS MHOKECTBA HATYpalbHBIX, LENbIX, PA[HOHAIBHBIX H
JEHCTBUTEIIBHBIX YUCEN AOIMOJHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4MCeNl. B KakooM M3 3Tux
MHOYECTB pAaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CIeHM(UIECKUE 33]a4i U OTepaIuu: AeJICHUE
HAlleJI0, OIEpUPOBAaHME OCTaTKAaMH Ha MHOXKECTBE LEJIbIX 4YHCel, O0coOble CBOMCTBa
pPaLMOHATIBHBIX U MPPALMOHAIBHBIX YUCEN, apH(METHUECKUE OIEPalluy, a TAK)Ke HM3BJICUCHUE
KOPDHS  HAaTypaJbHOM  CTENIEHM HAa  MHOJKECTBE KOMIUIEKCHBIX 4Mceld.  braronmaps
IIOCJIEIOBATEIbHOMY PACILIMPEHUIO Kpyra UCIIOIb3YyEMBIX YMCEII U 3HAKOMCTBY C BO3MOKHOCTAMH
UX NPUMEHEHHs AJIs pelleHUs pa3IMyHbIX 3a7ad (OpMHUpYeTCsl MpeJCTaBlI€HHE O €AMHCTBE
MaTE€MaTUKU KaK HayKu U €€ pOJIM B IIOCTPOCHHM MOJEIEH pEATbHOIO0 MHpa, LIMPOKO
UCIIONIB3YIOTCSl 0000IEHHE U KOHKPETH3aLHs.

JIuaus «YpaBHEHHS M HEPABEHCTBA» PEAIM3yeTCS Ha MPOTSHKEHWU BCEro oOydeHHs Ha
YPOBHE CpegHero oomero o0pa3oBaHMs, IIOCKOJIBKY B KaxaoMm paszzgene I[Iporpammsl
IPEIYyCMOTPEHO pPEIICeHHEe COOTBETCTBYIOIIMX 3a/1ad. B pesynbraTe 00ydaromuecs: OBIaeBalOT
pa3sIMYHBIMM  METOJAaMH DPEIIEHUS palUOHAJIbHBIX, HWPPALUOHAIBHBIX, IIOKA3aTEIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHMH, HEPABEHCTB U CHUCTEM, a TAKXKE 3ajad,
cozepkamux napamerpsl. IlomydeHHble yMEHHMS IIMPOKO HCIOJB3YIOTCA IPU HMCCIEAOBaHUU
(GYHKIUI ¢ TOMOLIBIO TPOU3BOIHON, IPU PELLIEHUH IPUKIIAIHBIX 33]a4 U 3ajja4 Ha HaXOKJCHHE
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
IPOMCXOIUT JajbHEWIIee pa3BUTHE AJITOPUTMHUECKOTO M aOCTPAKTHOIO  MBIIUICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKH JICyKTHBHBIX PACCYXJIEHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmamu, NpeACTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraer 3¢ eKTUBHBIE HHCTPYMEHTHI [UIS PEIICHUS TPAKTUYECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJja4, HarJIsHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sA3bIKAa HAYKH.

ConepxarenbHo-MeToandeckas JUHUS «OyHKIMH U rpaduKm» TECHO MEPEIUIeTaeTCs ¢
JPYTUMH JUHUAMHU Y4e0HOTO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T OCIEI0BATEIbHOCTh
u3yueHus Martepuana. V3ydeHume CTENeHHOW, TIOKa3aTeNbHOM, JorapudMHUECKO U
TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWCTB U rpa)KOB, UCIIOIb30BAHNE (DYHKIIMA 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
JIMHUY HalleJIeH Ha Pa3BUTHE YMEHUIN U HaBBIKOB, MIO3BOJIIOIINX BBIPAKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IM4YHON (opMme: aHATUTUYECKOH, Tpaduueckoi u cioBecHOH. Ero nzydenue
CIOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHHIO U
KOHKPETH3alliH, NCIIOJIb30BaHUIO aHAJIOT .

CopnepxarenpHas nuHu «Hauana maremaTtnyeckoro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpHUTh KPYT Kak MaTEMAaTUYECKUX, TaK U MPUKJIAJHBIX 3aja4, JOCTYIHBIX 00y4aroIuMcs, Tak
KaK y HUX TOSBIISIETCS BO3MOXHOCTh CTPOUTH I'paMKH CIOXHBIX (DYHKIMHA, ONpenensiTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATH IUIOMAaU GUTYp U O0OBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas conepkarenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH ITOCTPOECHHSI MaTEMaTHUYECKUX MOJIeNIel peabHbIX CUTYyallUii, TO3BOJISIET HAXOIUTh
HaWwIy4lllee pPEIIEHWE B INPUKIAJHBIX, B TOM YHCIE COLHAIBbHO-DKOHOMMYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBaMH MaTE€MaTHMUYECKOI0 aHaju3a CIIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHHMH pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe M HcKyccTBe. OOydaromuecss y3HaKT O
BBIJIAIOIINXCS pe3yJibTaTax, MOJYyYEHHBIX B XOJE pPa3BUTHS MAaTEMAaTHKH Kak HayKd, U 00 HX
aBTOpAX.

ConepxatenbHo-MeToiudeckas JUHHS «MHOXKecTBa M JIOTUKa» BKIIOYAET B ceOs
AJIEMEHTHl TEOPUU MHOXKECTB U MATEeMAaTUYECKOM JIOTMKU. TeopeTHKo-MHOKECTBEHHbBIE



NPE/CTAaBICHUS TNPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTeMaTHKH W MpeiarailoT Hambosee
YHHMBEPCAIbHBIN A3bIK, OOBEAMHAIOUIMI BCE pa3/iesibl MaTeMaTHUKU U €€ MPUIIOKCHUH, OHM
CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCLUILIMHBI U UX MPUIOKEHUS B eAuHOE 1enoe. [Toaromy
BRXHO JIaTh BO3MOXHOCTb OOYy4YarolIEMyCsi IOHMMAaThb TEOPETUKO-MHOXKECTBEHHBINH S3bIK
COBPEMEHHON MaTEMaTHKH U MCII0JIb30BaTh €0 JIUIsl BBIPAYKEHUSI CBOUX MbICIIe. [IpyruM BaxKHbIM
IPU3HAKOM MAaTE€MaTUKU KaK HayKH CJeyeT IPU3HATh CBOMCTBEHHYIO €l CTpOrocTh 000CHOBaHUMN
U CIIEZIOBAHUE OIPeIeIEHHBIM MIPAaBUiIaM ITOCTPOECHUSI JOKA3aTENbCTB. 3HAKOMCTBO C DJIEMEHTAaMU
MaTeMaTHYeCKOM JIOTUKU CIIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBIIUICHHUS OOy4aroIiuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHHUS HA OCHOBE JIOTMYECKHX MPaBHI, (POPMUPYET HABBIKU
KPUTHYECKOI'O MBIIIJICHHUS.

B yue6HOM Kypce «Anredpa 1 Havyaisa MaTeMaTHYECKOTO aHaIM3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJAEIUPOBaHUSA, KOTOpbIE IIPU3BAHBI CIIOCOOCTBOBATh (POPMUPOBAHUIO
HAaBBIKOB ITIOCTPOCHHUs MOJECIIEH PEAIBHBIX CUTYaLUH, UCCIEIOBAHUS ITUX MOJEJIEH C ITOMOIIBIO
anmapara anreOpbl ¥ MaTeMaTHYECKOro aHajiu3a, MHTEPIPETALUU IOJYyYCHHBIX pe3yJbTaToB.
Takue 3amaHus BIUIETEHbl B KaXKIbIH W3 pa3/ieloB IPOrpaMMbl, IOCKOJbKY BEChb MaTepuai
y4eOHOro Kypca IIUPOKO HCHOJIb3YeTCs Ul pPELIeHUs NpUKIagHbIX 3agad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a/1a4 00yyarolMecs pa3BUBatOT Ha0JIl01aTeNbHOCTh, yMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, UCIOIb30BaTh AHAJIOIHI0, 0000IAaTh U KOHKPETU3UPOBATh
npobsiemy. JledarenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHMS] HNPUKIAIHBIX 3a/1a4
opraHusyercs B Ipolecce H3yueHHs Bcex TeM YyuyeOHoro kypca «Anrebpa u Hayana
MaTeMaTUYECKOT0 aHaJIn3ay.

MecTo 1 posb IpeaMeTa B y4eOHOM IIaHe (KOJIN4YeCTBO y4eOHBIX YaCOB, HA KOTOpOe
paccuuTaHa padouyasi NpPOorpaMMa B COOTBETCTBHH C Y4YeOHBIM ILUIAHOM, KaJleHJAapHbIM
Y4eOHBIM rpa)uKoMm).

VY4eOHnblii npeamer «Maremaruka: anreOpa 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
gaca: B 10 kimacce — 136 gacos (4 vaca B Hepienio), B 11 kiracce — 136 vacos (4 vaca B HEIETIO).

2. COAEP)KAHUME OBYYEHUSA
10 KJIACC

Yucia v BBIYHCICHUSA

Parnmonanbhele ynciaa. OOBIKHOBEHHBIE U JAECATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanudeckue ipodu. Ilpumenenue nqpobdeil 1 IpoLEeHTOB s PEelIeHUs MPUKIaIHbIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEd 3HAHUN U peallbHOU KU3HMU.

JlelicTBuTenbHBIE YKcia. PalyoHanbHble M MppallOHANIbHBIE yuciia. ApudmeTnueckue
OIepalyy ¢ JEUCTBUTEIBHBIMUA 4YHMCIaMUA. Moaysb NEHCTBUTEIBLHOTO YMCIA U €r0 CBOWCTBA.
[TpuOnk€HHbIE BBIUMCIECHUS, TMpaBuUjia OKPYIJIEHUS, NpPUKHAKA U OIEHKa pe3yJbTaTa
BBIYHCIICHUH.

Crenens ¢ uensiM nokasareneMm. bunom Hetotona. Mcnonbs3oBanue noaxoasuieit GopMsl
3aIIUCHU ACUCTBUTENBHBIX YACEI JJIs PEILICHMS IPAKTUYECKUX 3aa4 U IIPEACTABJICHNS TaHHbIX.

ApudpmeTrueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA.

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

Jlorapudm uncna. CoiictBa norapudma. /lecaTuynble U HaTypalbHbIE JOTapU(PMBbI.

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

YpaBHeHHs 1 HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHBbIE MNpEOOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHHUSI U ypaBHEHUS-CeACTBUA. HepaBeHCTBO, pelieHe HepaBeHCTBa.



OCHOBHBIE METOJIbI PEIICHUS LEBIX U IPOOHO-PAIIMOHATIFHBIX YPAaBHEHUH 1 HEPABEHCTB.
MHorouyieHsl OT OIHOU NepeMeHHOM. JleneHne MHOrowIeHa Ha MHOTO4JIEH ¢ OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BHIPAXKEHUN, COJEPKAIINX CTETIEHU U KOPHHU.

Uppaumnonansusle  ypaBHeHUs. (OCHOBHBIE METOJbl PELICHUS HPPAMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METO/bI PELLIEHUS IOKA3aTEIbHBIX YPAaBHEHUH.

[Ipeobpa3oBanue BbIpax)eHHH, CoepKaLUX Jorapu(mabl.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOJbI PpEIICHUS JIOTapu(PMUIECKUX
YpaBHEHUU.

OcHoBHbIe TpUTOHOMEeTpUYeckue (opmynsl. IIpeoOpasoBaHue TPUTOHOMETPUUECKUX
BbIpaX€HUM. Pelrienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. MaTpuma CUCTEMbI JIMHEHHBIX ypaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro TEeOMETPUYECKUNA CMBICT U CBOMCTBA, BBIYMCIICHHE
€ro 3HA4YeHMs, NMPUMEHEHHE OIpPEHCNINUTENs Uil PELIECHUs CHUCTEMbl JUHEHHBIX YPABHEHUMN.
Pemienne npukimamHbIX 3a7ad ¢ MOMOIIBIO CHCTEMBI JIMHEMHBIX ypaBHeHUM. MccnenoBanue
MOCTPOEHHOM MOJIENIU C HOMOUIBIO MATPULL U ONPEACTUTENEH.

[locTpoeHne mMaTeMaTUYECKUX MOJENEH pealbHOM CUTYyalUd C NMOMOILIBIO YPaBHEHUN U
HepaBeHCTB. [IpyuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HAyKU U pealibHOM JKU3HHU.

DOyHKIUH U TpagUKH

Oyukius, crnocoObl 3amaHus (Gynkuuu. B3zaumuo oOpatnbie ¢yHKumu. Kommosuius
¢ynkuuii. I'paduk dyHkumu. DnemeHTapHbIe Tpeodpa3zoBanus TpapuKoB (yHKITHIA.

Ob6nacTh onpeseneHus U MHOXKecTBO 3HaueHui pyHkuuu. Hynu dynkuuu. [TpomexyTku
3HaKomocTostHcTBa. UErHbie W HeuéTHble (QyHkumu. [lepmommyeckue (ynkumu. [IpomexyTku
MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U1 MUHUMYMbI QyHKIuU. Hanbombiiee u HanMeHbIIEe
3HaueHUsl (PYHKIIUU HA TPOMEKYTKE.

Jluneiinas, KkBagpaTuyHas v ApoOHO-TUHEIHAS QYHKIKU. DIIeMEHTapHOE UCCIIeIOBAaHUE U
MOCTPOCHUE UX TPaPUKOB.

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

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

TpuroHnomeTrpuyeckass OKpPY)XHOCTb, ONPEICICHUE TPUTOHOMETPUYECKUX (DYHKIUH
YHUCJIOBOTO apryMEHTA.

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

Havana maTreMaTH4ecKOro aHajau3a

ITocnenoBarenbLHOCTH, CIOCOOBI 3aaHus OCIeA0BaTeIbHOCTENH. MeTo1 MaTeEMaTHIECKOM
MHAYKUMA. MOHOTOHHBIE M OTpaHUYEHHBIE MOCIEAOBATENbHOCTU. VCTOpUs BO3HUKHOBEHMS
MaTeMaTHUYeCKOro aHalln3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apubdmerndeckass W TreoMeTpudeckas Mporpeccuu. beckoHedHOo  yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO yObIBalollel reOMETPUUYECKON MPOTrpecCHu.
JIMHENHBIN M OKCHOHEHUHMAIbHBIM pocT. Yucmo e. Popmyna CIOXKHBIX IPOLEHTOB.
Hcrionb30BaHue MPOTrpeccuu Uil pEIIEHUs] PEAVIbHBIX 3a]1a4 PUKIIATHOTO XapaKTepa.

HenpepeiBHble (GYHKIIMM W UX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI TpaduKOB
¢yuxuii. CBoiicTBa (QyHKUMH HEMpephIBHBIX Ha OTpe3ke. MeToa MHTEpPBAIOB ISl peleHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeMPePhIBHBIX (DYHKITUH JIJISI peIIeHHs 3a/1a4.

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

[TpounzBoaubIe deMeHTapHBIX GyHKIUNA. [Ipor3BOHAS CYyMMBI, TPOU3BEECHHUS, YACTHOTO



¥ KOMIO3ULIUHU (PYHKITUH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, ornepauu HajJ MHOXKECTBAMHM M UX CBOMCTBa. Junarpammel Diinepa—BenHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOT'O arrapara Juisi OIMMCaHUsl peajbHbIX 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 nenbie uncia. [IpumMeHeHHE NPU3HAKOB AEIUMMOCTU LENbIX YHUCEIl,
HanOonpImi obuwit genurens (nanee — HOJl) n nanmensiiee obmee kparnoe (nanee — HOK),
OCTaTKOB I10 MOAYJIIO, alropuT™Ma EBKiInaa U1 pelieHns 3a1a4 B LEJbIX YUCIIAX.

KommiekcHble 4ymcna. AnreOpaudeckas W TPUTOHOMETpHUYECKas (OPMBI  3alucu
KOMILJIEKCHOT'O yHcia. ApupMeTnyeckre onepanuu ¢ KOMIUIEKCHBIMU yuciamu. M3o00paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOpAUHATHOU TuiockocTtu. @opmyna Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOrO uucia. [IpuMeHeHHe KOMIJIEKCHBIX YHCesl Ul peleHus (U3NYEeCKUX U
reOMETPUYECKUX 3a/1a4.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHHI U HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEW TPUTOHOMETPHUUECKUX YPaBHEHHUH C MOMOIIbI0 TPUTOHOMETPUUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpu4eCKUX HEPABEHCTB.

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

OCHOBHBIE METO/IbI PELICHUS UPPALlMOHAIBHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJbl  pEIIEHHS CHUCTEeM U  COBOKYNHOCTEH  palHMOHAJIbHBIX,
UPPaLMOHATIBbHBIX, I0KA3aTEIbHBIX U JIOTApUPMUUECKUX YPaBHEHUI.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX 3aJad U
3aJa4 M3 Pa3IUYHBIX OONacTel HaykW M peaqbHOW >KU3HHM, HHTEPIpeTarysl MOJYyYeHHBIX
pe3yJIbTaToB.

DYyHKUUH U TPaPuUKU

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

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

Hcnonb3oBanue rpadukoB (QyHKUIUH [UId MCCIel0BaHMS NPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEIICHNUH 33]a4 U3 JPYTUX YUYEOHBIX MIPEIMETOB U PEaIbHOM JKU3HHU.

Havana maTeMaTH4ecKOro aHaau3a

[IpumeneHne Npon3BOAHOM K HCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTB U AKCTPEMYMBI.
Haxosxenre HanOoJbIero 1 HAMMEHBINEro 3HAYCHUH HeTIPEPHIBHON (DYHKITMH HAa OTPE3KE.

[IpumeHeHne TPOM3BOAHON il HAXOXKIACHMS HAWIyYIIEro PELIEHHs B IPHUKIAIHBIX
3ajayax, JJs ONpeAeNieHuss CKOPOCTH M YCKOpEHMs Mpollecca, 3aJaHHOro (GopmyJol Hiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOooOpa3HbIX. [lepBooOpa3Hbie 3JIeMEHTapHBIX
¢bynxuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpai. I'eomeTpuyeckuil CMBICI UHTErpaja. Beraucienue onpeneaéHHoro nHrerpana
no popmysne Horotona-Jleitouua.

[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. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YI'J1YBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOT0 BOCTIMTAHUS

cOPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIMHM O0ydYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHHCKOTO OOINECTBa, MPEACTABICHHE O MATEMaTHUYECKUX OCHOBAX
GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TpakIaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), yMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHEM;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpPMHUPOBAHHOCTH POCCUIMCKON IPaKAAHCKOW WIACHTUYHOCTH, YBAKEHUS K MPOLLIOMY H
HACTOALIEMY POCCUICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K JOCTHXKEHUSM POCCUHCKUX
MaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHUYECKOM IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHUU B
JIpYTruX HayKaX, TEXHOJIOTHUSX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHHWE JYyXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa, CcGHOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTHIKEHUI HAyKH MU JESATENbHOCThIO yUEHOT0, OCO3HAHHME JUYHOIO BKIAJa B MOCTPOCHUE
YCTOMYHUBOTO OyAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETMYECKOE  OTHOIIEHHWE K  MHpYy, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, pacCyKIEHUH, BOCHPUMMYUBOCTb K
MaTeMaTUYECKUM acCIeKTaM Pa3InYHbIX BHIOB UCKYCCTBA;

5) ¢pu3nUecKOro BOCIUTAHUS:

c(OpMHUPOBAHHOCTH YMEHUS IPUMEHITh MaTeMaTHUYECKHUE 3HAHUS B UHTEPECax 3/10pOBOTO
u Oe3zomacHOro o0Opasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (310pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHITHH U OTAbIXA, peryjspHas Gundeckas akTUBHOCTH),
(bu3HYecKoe COBEPIICHCTBOBAHNE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEIIBHOCTHIO;

6) TPy10BOT0 BOCIIHTAHUSA:

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 TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMYy OOpa30BaHHUIO U
caM000Opa30BaHUIO HA TIPOTSIKEHNUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTUUECKOI HapaBICHHOCTH;

7) 3K0JIOrHY€eCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYphl, MOHMMAaHHUE BIUSHUS COIMAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHUE TPHUPOJHOM M COIMATBHOM CpEeIbl, OCO3HAHHE
rI100aTBFHOTO XapakTepa IKOJIOTUYECKUX MTPOOIJIeM, OpHEHTAIIMs Ha TPUMEHEHNE MaTeMaTHIeCKIX
3HAHWH JIJIS1 perieHus 3a71a4 B 00J1aCTH OKPYXKAIOIIEH CPe/ibl, TJITaHUPOBAHHUE IMTOCTYTIKOB M OIIEHKH
UX BO3MOXHBIX IMOCJIEICTBUI JJIsI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW IMPAKTHUKH, MOHUMAaHHE MaTEMaTHUYECKON HAayKH Kak CQepbl
YeIOBEUYECKON JesITeIbHOCTH, STANOB €€ Pa3BUTUS U 3HAYUMOCTH JJISl PA3BUTHUS ITUBUIIH3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEeMAaTHUKH M MAaTEMATHYECKON KYyJbTypOH KaK CPECTBOM MO3HAHHS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIEAOBATEIbCKYIO NEATEeIbHOCTh HHANBUYATBLHO U
B TpYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble Jlornuyeckue aeiicTBu:

BBISBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHONICHHA MEXAY MOHIATHIMH, (HOPMYIHpPOBATH ONpEACICHUS TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBaHUS I 0000IeHus 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
3aKOHOMEPHOCTEW M IPOTUBOPEUHIA;

JIeaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIIYeHHH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

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

BBIOMpaATh CIOCOO pelieHus y4eOHOW 3adauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIMH C Y4Y4ETOM CaMOCTOSTENbHO BBIACIEHHBIX
KPUTEPUEB).

Ba3zoBble ucciieqoBarenbcKue JAeiicTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATESIILCKHI HHCTPYMEHT ITO3HAHUS, (OPMYITUPOBAThH
BONPOCHL, (UKCHpYIOIIME MPOTUBOpPEUne, MpobieMy, YCTaHABIMBATh MCKOMOE M JIaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APIYMEHTUPOBATH CBOIO MMO3UIUIO, MHEHHUE;

MPOBOAUTh CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEAOBaHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYeCKOro OOBEKTa, SBJICHUS, IPOIIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MEXIy 00bEeKTaMu, IBJICHUSIMH, TPOIIECCAMH;

CaMOCTOATENbHO (OopMyIHMpPOBaTH 0OOOIIEHHS U BBIBOBI TIO 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;

BBIOMpAaTh HMHGOPMAIMIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UpPOBAaTh M HMHTEPIPETUPOBATH WHQPOPMAIMIO PA3NUYHBIX BUIOB U  (Qopm
MIPE/ICTABJICHHUS;

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

OLICHUBATh HAA&KHOCTh HWH(MOpPMALMKA IO CAMOCTOSITENFHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBHSIMH 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 pELICHUs 3aa4l, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTar;

B X0J1¢ 00CYKJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXK/1aeMOW TEMBI, MPOOJIEMBI,
peraemMoil 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) pa3m/1tn/1e U CXOJICTBO



MO3HILIKH, B KOPPEKTHOI hopme popMyInpoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

MPEACTABIIATh PE3YJIBTATHl PELICHUs 337a4M, SKCIHEPUMEHTA, MCCIEAOBAHUs, 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 MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/IEKT:

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 OOCTOSITENLCTB, JAHHBIX, HAWJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

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

CoBMecTHasi 1eSITeIbHOCTD:

MMOHUMATh U UCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUAYAIbHON pabOThI MpH
pemieHnr y4eOHBIX 3a7]a4, NPUHUMATH IeJh COBMECTHOM 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 MHBIE), BBITIOIHSATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOM JICUCTBUS C IPYTUMHU
YJIeHAaMU KOMaH/[Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJIBTATDBI

K xonmy obOydenuss B 10 kjacce oOyyarommiicsi TOJMYYHT CIEIYIOIIUE TMPEIMETHBIE
pe3yJbTaThl MO OT/AENbHBIM TeMaM paboueil mporpamMMbl yueOHOTo Kypca «Anredpa v Hayana
MaTeMaTHYECKOI0 aHaJIN3a»:

Yuciia v BBIYMCICHUS:

cBOOO/IHO ONEPUPOBATH MOHITUSIMU: PALIUOHATILHOE YU CII0, OECKOHEUHask IEpUOINYEeCcKas
JpoOb, MPOIEHThI, MUPPALUOHAIBHOE YHMCIIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTENBHBIX
YHCell, MOJYJIb AEUCTBUTEIBHOTO YUCIIA;

MPUMEHATH JpOoOU M MPOLIEHTHI IS pellieH s MPUKIIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpacieil
3HAHUM U pEATbHOM KU3HU;

IPUMEHATh NMPUOIMKEHHBIE BBIYMCICHMS, MPAaBUIA OKPYIJIEHUS, NMPUKHUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C LEJbIM IOoKa3aTeJeM, HCIIOIb30BaTh
NOAXOAIIYI0 (OopMy 3amucu JEWCTBUTENBHBIX YHUCEN JJI PELIeHUs MPaKTHUECKUX 3adad M
NpEeJCTaBICHUS JAHHBIX;

cBOOO/IHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaIbHOMN CTETEHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM [TOKa3aTeleM;

cBOOO/IHO ONEpUPOBATh MOHATUIMHU: Jorapudm ducia, AeCITUYHbIE U HAaTypaJbHbIE
J0TapuQMmBbl;

CBOOO/IHO OMEpUpPOBATH MOHSATUSMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YUCIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCUHYC U apKTAHT€HC YUCIOBOTO apryMeHTa.



YpaBHeHNS U HEPABEHCTBA:

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

IPUMEHATh PA3JIMYHbIE METOJbl PELIEHHs] PALUOHAIBHBIX U JPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] MHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

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

CBOOOZHO OIEpPUpPOBaTh MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHWH, MaTpula,
ONpeJieIUTeNIb MAaTpUlbl 2 X 2 M ero IeOMETPUYECKUIl CMBICH, MCIIOJIb30BaTh CBOWMCTBA
onpeaenuTens 2 X 2 Juisl BBIYUCIECHUS €r0 3HAYECHUs, IPUMEHATh ONPEAETUTENN JUIsl PELIEHUS
CHUCTEMBl JMHEWHBIX YpPaBHEHUH, MOJAEIMPOBATH pPEaJbHbIE CUTYallUH C IOMOLIbIO CHCTEMbI
JUHEMHBIX YpaBHEHWH, HCCIEI0BaTh IIOCTPOCHHBIE MOJENIM C IOMOILBIO MaTpull u
olpenenuTeNneil, MHTEpIPEeTUPOBATh M0JyUYEHHbIH pe3yJIbTar;

UCIOJb30BaTh CBOMCTBA JEHCTBUH € KOPHSIMHU JUI TPEOOpa3OBaHMs BBIPAKCHHIA;

BBITIOJIHATE MTPE0OPa30BAHUS YMCIOBBIX BBIPAKECHUHN, COJEPKAIINX CTETICHU C
paLMOHATILHBIM [TOKa3aTelIeM;

UCIOJb30BaTh CBOIicTBa JorapuMoB JJisi  NpeoOpa3oBaHUs  JIOrapu(PMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpPUPOBATH  TMOHATHAMM:  UppalMOHAIbHBIC,  IIOKa3aTelIbHbIE 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 YpaBHEHUE, IMPUMEHSATh
HE00X01uMble GOPMYJIbI ISl PELLICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJIETIMPOBATh pealbHbIE CHUTyallMd Ha S3bIKE ajireOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHMsI, HEpPaBEHCTBA II0 YCJIOBUIO 3ajJlauyd, HUCCIEA0BaTh IOCTPOEHHBIE MOJAEIH C
UCIIOJIb30BAaHUEM alIapaTa anreOpsl.

DOYyHKUMH U TPaPUKU:

CBOOOJHO ONEpUPOBaTh MOHATUAMH: (DYHKIHMS, CIIOCOOBI 3aJaHMs (YHKIHUH, B3aHUMHO
oOpaTHble (YHKIMHM, KOMIO3UIMSA (QYHKUMHA, Tpaduk (yHKUUHU, BBIIOJIHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKINH;

CcBOOOZHO ONEpUpOBaTh MOHATUSIMM: OOJACTh ONPEAENIEHUS M MHOXKECTBO 3HAUEHUU
byHKIMY, HyU QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOO/JIHO OMEpUPOBATH TMOHATUSAMU: YETHBIE W HEUYETHbIE (YHKLUH, NEPUOAMYECKUE
(GYHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIMHM, MaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee M HAUMEHbLIee 3HaueHNne QYHKIIUU Ha TPOMEXKYTKE;

CBOOOJHO OMEpUpPOBaTh MOHATUAMU: CTENEHHass (YHKIMS C HaTypaJllbHbIM U LEJbIM
noKasaresneM, rpaQuk CTEeNeHHOM (YHKIMU C HaTypajdbHBIM M IIEJIBIM IOKa3zareiaeMm, rpapuk
KOpHs N-0i cTeneHy Kak (pyHKIMM 0OpaTHOM CTENEHU C HAaTypaJbHBIM [TOKa3aTeleM;

ONEpUpPOBATh TMOHATHSAMH: JIMHEHHas, KBaJpaTU4yHas U ApOOHO-IMHENHHas (QyHKUMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX TPa(UKOB;

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

cBOOOJIHO ONEpUpPOBaTh MOHITUSIMH: TPUTOHOMETpUYECKAass OKPY>KHOCTb, OIpe/eiIeHHE
TPUTOHOMETPUUYECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (PyHKUMN AJI1 UCCIETOBaHMS MPOILIECCOB M 3aBUCUMOCTEH IpH
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU, BBIpaKaTh (GopMysaMu
3aBHCHUMOCTH MEXIY BEIMUYUHAMU;

Hayana maTemaTH4ecKOro aHajm3a:

CBOOO/IHO OIEpUpPOBaATh MOHATUSAMU: apudmeTnyeckas U reoMeTpuuecKasl Mporpeccus,



OeckoHeuHO yOBIBaIOIIasi TEOMETPHUECKAs IPOrPECCHsl, TUHEHHBIN U SKCIOHEHIMAIBHBIN POCT,
(dbopMyIia CII0KHBIX MMPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

MCTIOJIBb30BATh MPOTPECCUH [T PELICHUS PEATbHbIX 337a4 MPUKIATHOTO XapaKTepa;

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

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: HENPEPbIBHbIE (YHKINHU, TOUYKH pa3pbiBa rpaduxa
(GyHKIMH, aCUMITOTHI Tpadrka GyHKIINH,

CBOOOJHO ONEpUpPOBATh MOHATHEM: (PYHKIIUS, HETIPEPhIBHAS HAa OTPEe3Ke, IPUMEHATh
CBOICTBa HEMPEPHIBHBIX (PYHKIIUH JJIsl peIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM: TIepBasi W BTOpas IPOU3BOAHbBIC (DYHKIINH,
KacaresibHas K TpaduKy QyHKIINH;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO U KOMITO3UIIMH JBYX
(byHKUMH, 3HATh TPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKINH;

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

MHoxkecTBa H JIOTHKA:

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

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT AJsl OHMCaHUs PealibHBIX MPOIECCOB
U SIBIICHUH, TIPU PEIICHUH 3329 U3 IPYTHX YIEOHBIX TPEIMETOB;

cBOOOJHO OMEpPUPOBATh MOHATHAMH: ONpEIEIeHUe, TEeOpeMa, ypaBHEHHE-CIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JI0OKa3aTeNbCTBO, pPABHOCHJIBHBIC ypaBHEHHUS U
HEPaBEHCTBA.

K xonmy obOyuenuss B 11 kiacce 0oOydaroIIMKCS MONYYHUT CIEAYIOLIUE TpPEIMETHBIC
pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeill mporpamMmbl y4eOHOTO Kypca «AusreOpa u Haudana
MaTeMaTHYECKOro aHaJIN3ay:

Yucina v BHIYHCIICHUS:

CBOOOJHO ONEpPUpPOBATh MOHATUSAMM: HATypaJlbHOE U 1I€JI0€ YHCIO0, MHOXXECTBa
HaTYpaJIbHBIX U LEIbIX YHCEN, UCIOJB30BaTh MPU3HaKK AenuMocT 1enbix uncen, HOJ 1 HOK
HaTYpaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™ EBKinaa;

cBOOO/IHO ONIEpUPOBATH MOHITUEM OCTATKA 110 MOJIYJIIO, 3aIIMCBhIBATh HATypaJIbHbIE YHCIa
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  ONEpPUPOBATH  TMOHATHAMM:  HppallMOHANbHBIE,  IIOKa3aTelbHbIE U
JorapuMuyuecKre HEpaBeHCTBA, HAXOANUTh UX PEILIEHUS C TOMOIIBI0 PABHOCUIIbHBIX I1EPEXO0/I0B;

OCYLIECTBIATH OTOOpP KOpPHEH NpU pELIeHUH TPUTOHOMETPUYECKOIO YpaBHEHUS;

CcBOOO/JIHO oOmnepupoBaTh MOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPHUMEHSTH
HeoOXouMble (OPMYJIBI Ul PELICHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTh PELIEHUS] CUCTEMBI U COBOKYITHOCTEMN
paloHalIbHBIX, HWPPALMOHAIBHBIX, MOKA3aTeIbHBIX U JIOTApUPMUUYECKUX YpaBHEHHH U
HEPABEHCTB;

pelars panuoHalbHbIe, HppAllMOHANbHbBIE, IOKa3aTelbHbIE, 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;

MOJIETTUPOBaTh pealbHbIe CHUTyallMd Ha S3bIKe alreOpbl, COCTaBJIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIE0BATH TOCTPOECHHBIE MOJIEIN
C MCTIOJIb30BaHUEM allllapara alnreopbl, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysbTar.



DyHKUUH U rpaduKu:

CTPOUTH T'paMKU KOMITO3UIMU (PYHKIMHA C IOMOIIBIO 3JIEMEHTAPHOTO MCCIIEJOBAHUS U
CBOMCTB KOMITO3UIIMU ABYX (DYHKIIHIA,

CTPOUTh T€OMETpUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIUH;

IPUMEHATh QYHKIMU JJIs1 MOJIETIMPOBAHUS U UCCIIE0BAHMSI PEATIbHBIX IIPOLIECCOB.

Hayana maTeMaTH4eCKOro aHaJIM3a:

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

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

WCIOJIb30BATh MPOU3BOJHYIO JJISi HAXO0XKIEHHUS HAMIYUIIErO PEHICHUs B MPUKIAIHBIX, B
TOM YHCJIE COLUAIbHO-I)KOHOMHYECKUX, 3a7ayax, Ui ONpe/Ie]eHnsl CKOPOCTU U YCKOPEHUs
nporiecca, 3a1laHHOTro (OpMYIIOi 1Tl rpadukom;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: II€PBOOOPA3Hasi, ONPEAeIEHHBIN HHTETPajl, HaXOAUTh
NIEpBOOOPA3HbIE UIEMEHTAPHBIX (DYHKIMI M BBIUUCIATH HHTerpan no ¢opmyne HbproToHa-
JleriOnuna;

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

UMETh INPE/ACTaBICHUE O MATEMaTHMYECKOM MOJEIMPOBAHUM HA MPHUMEPE COCTABICHMS
muddepeHINATFHBIX YpaBHEHUMH;

pelaTh MpUKJIAJHbIE 33a4d, B TOM YHCJIE€ COLUAIbHO-3KOHOMUYECKOI0 U (PU3NYECKOTO
XapakTepa, CpeJICTBAMH MaTeMaTHIECKOTO aHaIH3a.



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HaunmenoBanue pa3ienoB 1 TeM MPOrpaMmbl KomnnuecTBo wacos DOnexTpoHHbIE (IUPPOBEIC)
n/m Bcero| Konrtponbubie | Ilpaktuueckue 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThI
1 ' MHOXecTBO NeHCTBUTENBHBIX YHCE)l. MHOTOYJICHBI. 24 1 [
ParronasbHble ypaBHEHHUsS ¥ HepaBeHCTBA. CUCTEMBI IMHEHHBIX
YpaBHEHUU
2  |Oynkuuu u rpaduku. CrenenHast QyHKIUS C IEIbIM TToKa3zaTenem | 12 [
3  |Apudmernueckuit KOpeHb N-oii cTeneHu. MpparuoHaibHbIe 15 (]
ypaBHEHUS
4 TlokaszarenbHas GyHKuus. [TokazaTeabHbIC YpaBHEHHS 10 1 [
5  |Jlorapupmuueckas pynkuus. Jlorapudpmudeckue ypaBHeHHS 18 1 [
6 | TpuroHomerpuvecKue BHIPAKCHUS U YPABHEHHS 22 1 (1
7  TlocrnemnoBaTebHOCTH M IPOTPECCUU 10 1 (1
8 |HemnpepriBuble ¢pynkimu. [IponsBoanas 20 1 [
9 | [loBTOpenwue, 0000MIEHUE, CHCTEMATH3AIUS 3HAHUI 5 2 (]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

TEMATHUYECKOE IINTAHUPOBAHMUE 11 KJIACC

Ne HanmenoBanue pa3zienoB ¥ TeM MPOrpaMMBbl KonnuecTBo yacoB OnekTpoHHbIe (LU POBLIE)
n/m Bcero| KoHTponbHbIe [MpakTnyeckne 00pa3oBaTENbHBIC PECYPCHI
paboThI paboThI
1  |MccnemoBanne QpyHKIHUI ¢ TTOMOIIHIO IIPOU3BOIHOM 22 1 (]
2  |llepBooOpa3Has U UHTErpal 12 1 (]
3  |[I'pacduku TpuroHomerpudeckux HyHKIH. 14 1 (1
TpuronomeTpuyeckiie HepaBeHCTBA




Ne HaumenoBanue pa3ienoB 1 TeM IMPOrpaMmbl KonuuectBo yacon DnekTpoHHbIE (IUPPOBEIC)
/1 Bcero| KonTposbHble IIpakTnyeckue 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
4  |UppanuoHanbHble, TOKa3aTeJbHbIE U JOrapu(MuUecKue 24 1 (1
HEpPaBEHCTBA
5  |KommiekcHbie yncna 10 1 (1
6 |HarypanbHbIe U 1eTbIC YnCIIa 10 1 (1
7 |CucTteMbl pallMOHAIBHBIX, UPPAIMOHATIBHBIX 12 1 [
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX YPaBHECHUN
8 [3amaum c mapamerpamu 16 1 (]
9  |lloBTOpenue, 0600IIEHUE, CHCTEMAaTH3aNs 3HAHUHA 16 2 (]
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
5. HOYPOYHOE IIVIAHUPOBAHME 10 KJIACC
Ne Tema ypoka KonnyectBo yacos Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Beerol|| Koutponsaeie | ITpakrudeckne < HU3YUCHHS | 00pa3oBaTe/bHbIC PECYpChI
paboThI paboThI
1  |[[MHOXecTBO, Olepanny HaJ MHOKECTBAMHU M UX CBOICTBa 1 (]
2  |[[Auarpammel Ditnepa-Benna]] 1 (]
3 |[[TIpumeHeHHE TEOPETUKO-MHOKECTBEHHOT'O anmapara Juis 1 (]
penieHus 3a1ay] |
4  |[[PaunoHanbHbIe uyncia. OOBIKHOBEHHBIE U JECSITUYHbBIE 1 (1
JpoOu, MPOLEHTHI, OECKOHEUHBIE IEPUOHUECKUE TpooH ] ]
5 |[[PaunonanbHble yriciaa. OOBIKHOBEHHBIE U JECATUYHBIC 1 (1
JpoOu, MPOLEHTHI, OECKOHEUHBIE IEPUOMUECKUE Tpoou ] ]
6 |[[IIpumenenue npoOeii U MPOIIEHTOB I PEIIeHUs 1 (]
IPUKJIAIHBIX 3a7a4]]




1 CBOMCTBA; BEIYMCIICHUE €T0 3HAYCHMS | |

Ne Tema ypoxka KommuecTBo 4acos Hara DNEeKTpOHHBIE UPPOBBIE
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

7 |[[[Ipumenenue apoOeil U MPOIEHTOB JUIS PEILICHHS 1 (1
MPUKJIaAHBIX 3a7a4] ]

8  |[[HeiicTBuTenbHble uncaa. ParuonanbHble 1 1 (1
vppalnyoHaabHble yucial|

9 |[[ApudmeTnueckue onepaiuu ¢ AeHCTBUTEIbLHBIMU il [
yuciaamu| ]

10 |[[Mozaynp neiicTBUTENFHOTO YHCIA ¥ €T0 CBOMCTBA] | T (1

11 |[[IIpubnukéHHbIC BEIYUCICHUS, TIPABUIIA OKPYTIICHHUS, T (]
IPUKUIKA U OLICHKA pe3yJibTaTa BbIUMCICHUM] |

12 |[[OcHOBHBIE METOABI pENICHNUS IETBIX U JPOOHO- : (1
palMOHATILHBIX YPAaBHEHUN U HEPABEHCTR] |

13 |[[OcHOBHBIC METO/IBI PEILICHUS LIETBIX U IPOOHO- 1 (1
palMOHATIBLHBIX YPaBHEHHUM U HEPaBEHCTB] |

14 | [[OcHOBHBIE METO/BI PELICHUS IENbIX U IPOOHO- 1 [
palMOHATIBHBIX YPaBHEHHUM U HEPaBEHCTB] |

15 |[[MHoro4seHsl OT OHOM IIepeMeHHOM. J{enenre Muorowiena |1 [
Ha MHOTOWIEH ¢ ocTaTKoM. Teopema besy]]

16 |[[MuorouieHs! ¢ measiMu Kodhdurmentamu. Teopema 1 (1
Bueral]]

17 |[[Pemrenue cucreM JIMHEHHBIX ypaBHEHHH || 1 (1

18 |[[Pemrenue cucreM IMHEHHBIX ypaBHEHHH | ] 1 (]

19 |[[Marpuua cuctemMsbl IMHEHHBIX YypaBHEHUH. OnpeenuTenb 1 (1
MaTpHIBI 2X2, €ro TEOMETPUUYECKUIM CMBICIT M CBOMCTBA;
BBIYHCIICHHE €T0 3HAaYEHUS ||

20 |[[Onpenenurens MaTpPUIIBl 2X2, €70 TEOMETPHUECKHUIA CMBICT 1 [l




Ne Tema ypoxka KommuecTBo 4acos Hara DNEeKTpOHHBIE UPPOBBIE
/I Bcero|| Kontponbehbie | [Ipaktudeckue |H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

21 |[[[IpumeHeHHE OTIPEeNeNUTENS A PEIICHUS CUCTEMbI 1 (1
JIMHEWHBIX YpaBHEHUH ||

22 |[[Pemenune npuKIagHBIX 33724 C TOMOIIBIO CHCTEMBI T (1
JIMHENHBIX YpaBHEHUH ||

23 |[[PemieHune mpuKIaIHBIX 32124 C TOMOIIBIO CHCTEMBI i (1
JMHENHBIX YpaBHEHUH] |

24  |[[KonTpomnbHas pabota: "PannoHanbHble ypaBHEHUS U i 1 (1
HepaBeHCTBA. CHCTEMbl TMHENHBIX ypaBHEHUN" ||

25 |[[®@yHKkuwms, ciocoOs! 3ananus GpyHKImH. B3anMHo oOpaTHBIE = (1
bynxun. Komnosunus GyHkimii] |

26 |[[I'padux GpyHKIMU. DIeMEeHTapHbIE TPeoOpa30BaHUS 1 (01
rpadukoB QyHKIMIA]]

27 |[[ObnacTh ompeneneHust 1 MHOXKECTBO 3HaUEHUH (PyHKIINU. 1 (1
Hynu ¢pynkuun. IIpomexxyTku 3HaKk TOCTOSTHCTBA] |

28 |[[UYérHble u HeuéTHbIe QyHKIMHU. [leproauueckue QyHKIUH. 1 (1
[IpomexyTKM MOHOTOHHOCTH (PYHKLUH] ]

29 |[[MakcumyMbl 1 MUHUMYMBI GyHKIIHA. Hanbomnpmee n L1 (1
HalMeHbIIIee 3HaueHUe (PyHKIMH Ha TPOMEXYTKE] |

30 |[[JImneiinas, kBagpaTu4Has U IpoOHO-MMHEWHas QyHKIUH] | (1

31 |[[DnemeHTapHOE HCCIIEIOBAHUE U TOCTPOSHHUE I'PapHKOB 1 (]
3TUX (pyHKUUMH]]

32 |[[DnemeHTapHOE HCCIIEAOBAaHNE U IOCTPOEHHE TPa(UKOB 1 (1
9THX (YHKUIHUH]]

33 |[[Crenens ¢ nenbM nokazaTteneM. burom Herotona] 1 (1

34 |[[Cremens ¢ mensiM mokasareneM. bunom HeroTona]] 1 (]




Ne Tema ypoxka KommuecTBo 4acos Hara DNEeKTpOHHBIE UPPOBBIE
/I Bcero|| Kontponbehbie | [Ipaktudeckue |H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

35 |[[CreneHHas QyHKIUs ¢ HATypaIbHBIM U LIE€IBIM 1 (1
nokasateneM. E€ cBoiicTBa u rpaduk]]

36 |[[KonTponsHas paboTta: "Crenennas ¢pynkius. E€ cBoiictBau | 1 1 (1
rpaguk"]]

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

38 |[[Apudmernyeckuii KOpeHb HATYPAJIbHON CTENICHH U €ro ia (1
CBOMCTBA] |

39 |[[TIpeoOpa3zoBaHMS YUCIOBBIX BEIPAXKECHUH, COJIEPIKAIIUX = (1
CTENEeHU U KOpHHU] |

40 |[[TIpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHUH, COAECPKAIINX + (1
CTETNEHU U KOpHH] ]

41 |[[TIpeoOpa3oBaHMs YHUCIOBBIX BHIPAKEHUH, COAECPKAIINX 1 (1
CTETNEeHU U KOpHH] ]

42 |[[MppauuoHanbHble ypaBHeHH. OCHOBHbBIE METOABI peIeH s |—L (1
VPPALMOHAIIBHBIX YPaBHEHUI ] |

43 |[[MppauuoHanbHble ypaBHeHUS. OCHOBHBIE METObI pemieHus 1 | (1
WPPALMOHATBHBIX YPaBHEHUH ||

44 |[[UppaunnoHanbHble ypaBHeHUs. OCHOBHBIE METOABI pemeHust | 1 (1
VPPALMOHAJIBHBIX YPaBHEHUI ] |

45 |[[PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN HPPAITOHATEHBIX 1 (1
YpaBHEHHUI] |

46 |[[PaBHOCHIIbHBIE IEPEXO/IbI B PEIICHUN UPPALTMOHATBHBIX 1 (1
ypaBHEHHUIA ]|

47 |[[PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUH UPPATUOHATBHBIX 1 (]

ypaBHEHUH ||




Ne Tema ypoxka KommuecTBo 4acos Hara DNEeKTpOHHBIE UPPOBBIE
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

48 |[[PaBHOCHIIbHBIE IIEPEXO/IBI B PEIICHUU UPPALTMOHATBHBIX 1 (]
ypaBHEHUH ||

49 |[[CroiicTBa 1 TpaduK KOpHS N-0i cTENeHN KaK (QyHKINN T (]
00paTHOM CTENeHU C HAaTypaJbHBIM MTOKa3aTeneM||

50 |[[CgoticTBa 1 TpaduK KOpHsI N-0i CTEIIEHN KaK PYHKIIUU il [
00paTHOM CTENEHU C HATYPAJIbHBIM MTOKa3aTeseM] |

51 |[[KonTposbHas pabota: "CBoiicTBa U rpaduk KOpHS N-0i 1 (]
crenenu. MppauroHanbHble ypaBHeHUS " ||

52 |[[Cremnensb ¢ panmoHaIbHBIM ITOKa3aTeNeM U €€ CBONCTBA] | T [

53 |[[CremneHb ¢ palMoHalIbHBIM ITOKa3aTeaeM U e€ CBOHCTBa]| 1 (1

54 |[[Crenens ¢ pannoHaNBHBIM ITOKa3aTesIeM U €€ cBOicTBa] | 1 (1

55 |[[TlokazatenmpHas GyHKIWMS, €€ cBO¥cTBA U TpaduK]] 1 (]

56 |[[Mcnonb3oBanue rpaduka GyHKIMN A7 pelIeHHs 1 (1
ypaBHEHHUI] |

57 |[[Ucmonp3oBanue rpaduka GyHKINU IS peIIeHHs L1 | (01
ypaBHEHHUI] |

58 |[[Iloka3aTenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PELLICHUS 1 (1
MOKa3aTeIbHbIX YPABHEHUH |

59 |[[Tloka3aTtenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELLICHUS 1 (]
NOKAa3aTeNbHbIX YPABHEHUH | |

60 |[[IToka3arenbHble ypaBHeHNS. OCHOBHBIE METOIbI PEILICHUS 1 (1
NOKAa3aTeNbHbIX YPABHEHUH | |

61 |[[KonTpompHas pabora: "Iloka3arenpHast QyHKIHS. 1 1 (]
[TokazarenbHbie ypaBHeHUs"]|

62 |[[Jlorapudm uncna. CoiicTBa norapudmal] 1 (]




Ne Tema ypoxka KommuecTBo 4acos Hara DneKTpoHHbIE HU(PPOBBIC
/I Beero|| Kourposshsie | [Ipaktindeckue @ H3YUCHHS | 00pasoBaTeIbHBIC PECYpPCEI
paboThI paboThI

63 |[[JIorapudm uucna. CoiicTBa orapugmal] 1 (]

64 |[[JIorapudm urcna. CBoiicTBa norapudmal] 1 [

65 |[[[ecstuunbie u HaTypaibHbIC JTOrapupMbi|] 1 [

66 |[[decaruunble u HaTypalbHBIC JIOTapU(MBI] | 1 (]

67 |[[IIpeoOpa3oBaHue BBIpaKEHUH, COIEPIKAIINX JIOTapU(PMBI] | 1 [

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

69 |[[IIpeoOpa3oBaHue BBIpaKEHUMH, COIEPIKAIIHX JIOTapU(PMBI] | 1 [

70 |[[Jlorapudmuueckas GpyHKIus, e€ cBoiicTBa U rpadukK] ] 1 (]

71 |[[JTorapudmuueckas GpyHKms, €€ cBOWCTBA U rpaduk]] 1 [

72 |[[Ucnonb3oBaHue rpaduka GyHKINUN 1S peIICHHs 1 (1
ypaBHEHHUI] |

73 |[[Ucnonn3oBanue rpaduka GyHKIUN IS pETICHUS 1 (]
ypaBHEHHUI] |

74 |[[JTorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI 1 (1
pelieHus JorapupMUUecKux ypaBHEHHI | |

75 |[[JIorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI 1 (1
pelIeHus TorapupMUIeCKUX YpaBHEHHH ||

76 |[[Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METOIbI 1 (]
pelIeHus TorapupMUIeCKUX YpaBHEHHH ||

77 |[[PaBHOCHJIbHBIE IEPEXO/IBI B PEILICHUH JIOTaPUPMHUUECKUX 1 (]
ypaBHEHHUIA ]|

78 |[[PaBHOCHIIBHBIE TEPEXOIBI B PELICHUH JIOTapU(PMUIECKIX 1 (]
ypaBHEHHUIA ]|

79 |[[KonTponsHas padota: "Jlorapudmudeckas QyHKIusI. 1 1 [l

Jlorapudmuueckue ypaBHeHus'" ||




Ne Tema ypoxka KommuecTBo 4acos Hara DneKTpoHHbIE HU(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue |H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

80 |[[Cunyc, KOCHHYC, TAHI'€HC U KOTAHT€HC YHCIIOBOTO 1 (1
aprymeHTal |

81 |[[Cunyc, KOCHHYC, TAHT'€HC U KOTAHT€HC YHCIIOBOTO 1 (1
aprymeHra] |

82 |[[ApkcuHyC, apKKOCHHYC M apKTaHI€HC YHUCIIOBOTO il [
aprymenral|

83 |[[ApkcuHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIOBOTO ia (1
aprymeHra] |

84 |[[TpuronomeTpuyecKas OKpy>KHOCTb, ONPEICICHUEC T (1
TPUTOHOMETPUYECKUX (QYHKIMI YUCIOBOTO apryMeHTa ]|

85 |[[TpuronomeTpuyeckasi OKpy>KHOCTb, ONPEICICHUE 1 (01
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa| |

86 |[[OcHoBHBIE TpUTOHOMETpUUYECKHE (HOPMYJIBI] ] 1 (1

87 |[[OcHoBHBIE TpUTOHOMETpHYECKHE (HOPMYIIBI] ] 1 (]

88 |[[OcHoBHBIE TpUTOHOMETpHYECKHE (HOPMYIIHI] ] 1 (]

89 |[[OcHoBHBIE TpUTOHOMETpHYECKHE (HOPMYIIHI] ] 1 (]

90 |[[IIpeoOpa3oBaHnE TPUTOHOMETPHUECKUX BBIPAKEHUIH] | 1 (]

91 |[[TIpeoOpa3oBaHnE TPUTOHOMETPHUECKUX BBIPAKEHUIH] | 1 (1

92 |[[TIpeoOpa3oBaHnE TPUTOHOMETPHUECKUX BBIPAKEHUH] | 1 (1

93 |[[IIpeobpazoBaHue TPUTOHOMETPHUUECKHIX BBIPAKCHHI| | 1 (]

94 |[[PemieHue TPUTOHOMETPUYECKUX YpaBHEHUH || 1 (]

95 |[[PemieHue TPUTOHOMETPUIECKUX YpaBHEHUH || 1 (]

96 |[[PemeHne TPUTOHOMETPHUYECKUX YPAaBHEHHH | | 1 (]

97 |[[PerueHne TPUrOHOMETPHUECKUX YPaBHCHHMI ] ] 1 (]




Ne Tema ypoxka KommuecTBo 4acos Hara DneKTpoHHbIE HU(PPOBBIC
/I Bcero|| Kontponbehbie | [Ipaktudeckue | H3YyUCHUA 00pa3oBaTeIBbHBIC PECYPCHI
paboThI paboThI

98 |[[Pemenne TpUrOHOMETPHUYECKUX YPAaBHEHUH || 1 (]

99 |[[PerieHne TPUrOHOMETPHUECKUX YPAaBHEHHIA] ] 1 [

100 |[[PereHue TPUTOHOMETPUIECKUX YPaBHEHHUH || 1 [

101 |[[KonTponsHas padora: "TpuroHoMeTpudecKre BoIpaXeHNs U [ 1 1 (1
TPUTOHOMETPUYECKUE ypaBHEHUS " | |

102 |[[TTIocnemoBaTeIbHOCTH, CIIOCOOBI 33 TaHHUS T (]
1ocJieIoBaTeabHOCTeN. MeToa MaTeMaTu4ecKo HHIYKIHH | |

103 |[[MOHOTOHHBIE U OTPAaHUYCHHBIC TIOCIICIOBATEIIEHOCTH. 1 (1
Ucrtopus anannza 6€CKOHEYHO MaJIbIX | |

104 |[[Apudmernyeckas nmporpeccusi]] 1 (1

105 |[['eomeTpuueckast mporpeccus| ] 1 (1

106 |[[beckoHeuHo yOBIBatOIIAs TEOMETPUUIECKAs TIPOTPECCHs | | 1 (]

107 |[[Cymma OeckoHEUHO yOBbIBarOLIel TeOMETPHYECKOM 1 (1
nporpeccuu||

108 |[[JIuneltHbIi 1 S5KCTIOHEHIUANbHBINH pocT. Yucno e. @opmyna |1 | (1
CJIOKHBIX MPOIIEHTOB] |

109 |[[JIuneltHbIi U SKCTIOHEHITMANBHBIN pocT. Yucno e. opmyna 1 (]
CJIOKHBIX MPOIIEHTOB] |

110 |[[Mcmionp30BaHue IPOTPECCUU JIJIS pEIICHHsI peaibHbIX 3a1ad | 1 (1
IIPUKIIATHOTO XapakTepal]]

111 |[[KonTponsHas padora: "IlocinenoBaTelbHOCTH 1 1 1 (1
nporpeccun’|]

112 [[HenpepoiBHBIE (hYHKIIUK U X CBOMCTBA] ] 1 (]

113 |[[Touxka pa3pbiBa. ACUMITOTHI rpadUKOB PYHKINH || 1 (1

114 |[[CBoiicTBa GyHKIIMIT HEPEPHIBHBIX Ha OTpe3Ke]] 1 (]




n/a

Tema ypoka

KommuectBo yacoB

Bcero

KonTtposbhbie
paboThI

[IpakTnueckue
paboThI

[ara
H3yYCHUS

DneKTpoHHbIE HU(PPOBBIC
00pa3oBaTeNbHbBIE PECYPCHI

115

[[CBoiicTBa pyHKIINI HETTPEPBIBHBIX HA OTpe3Ke]]

[0

116

[[MeTon nHTEpBAIOB /1JI PEUICHHUS HEPABEHCTR] |

(0]

117

[[Meton nHTEpBAIOB JIs pEUICHUS HEPABEHCTR] |

(0]

118

[[MeTroa uHTEpBAIOB /JIsl PEIICHHS] HEPABEHCTR] |

I

(0]

119

[[TIpumeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKUIUHN JIJ1s
peteHus 3anay] ]

H

120

[[TIpumeHeHne CBOWCTB HEMPEPBIBHBIX (DYHKLIUHN [
penieHus 3aaay] |

(0]

H

(0]

121

[[TTepBast u BTOpasi Mpon3BOAHBIEC (GYHKINH ]

(0]

122

[[Onpenenenne, reOMETPUUECKHI CMBICI IPOU3BOIHOM ||

(0]

123

[[Onpenenenue, pusnveckuii CMbICT MPOU3BOIHOI ||

(0]

124

[[YpaBHeHue kacaTenbHOM K TpaduKy QyHKIHMH] |

(0]

125

[[YpaBHeHue kacaTenbHOH K rpaduky GyHKIuH] |

(0]

126

[[ITpou3BoaHBIE 31€MEHTAPHBIX (DYHKIIMH] ]

(0]

127

[[ITpou3BoaHBIE 31€MEHTAPHBIX (DYHKIIMH] ]

(0]

128

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

PR R R R Rk

129

[[ITpon3BogHast CyMMBbl, IPOU3BEACHHUS, YACTHOTO U
KOMIO3UINH QPYHKIMH] ]

(0]

(]

130

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

(]

131

[[KonTponbhas pabdota: "[IponsBoanas']]

(]

132

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

(]




Ne Tema ypoxka KommuecTBo 4acos Hara DNEeKTpOHHBIE UPPOBBIE
/I Bcero|| Kontposbabie | [Ipaktuueckue |H3Yy4CHUA 00pa30oBaTeIBHBIC PECYPCHI
paboThI paboThI
133 |[[TIoBTOpEHUE, 0000IICHNE, CHCTEMAaTU3allNs 3HAHU: 1 [[1]
"Oynkuun"]|

134 |[[UToroBast KOHTposbHAs paboTa]] 1 1 (]

135 |[[MToroBast KOHTposbHas paboTa]] 1 1 (]

136 |[[IToBTOpeHHE, 0600IIEHIE, CHCTEMATH3AIMS 3HAHHH] | 1 (1]

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0

IHOYPOYHOE IIVNTAHUPOBAHMUE 11 KJIACC

Ne Tema ypoxka KonnuecTBo yacoB Hara | DnexkTpoHHbIE HUPPOBBIE
n/m Bcero|| Koatponbasie | [Ipaktrueckue |H3YICHHA oOpasoBaTelbHbIC
paloThI paboThI peCypChl
1 |[[TIpumeHeHME TPOU3BOTHON K UCCIIEOBaHUIO QYHKIUH Ha 1 (01
MOHOTOHHOCTb M 3KCTPEMYMBI| |
2  |[[[IpumeHeHME TPOU3BOIHON K HCCIEIOBaHNIO QYHKIINN HA I (1

MOHOTOHHOCTb Y 9KCTPEMYMBHI] |

3 |[[IIpumeHeHue MPOU3BOAHOM K UCCIIEOBaHUIO (GYHKIMHN HA T (1
MOHOTOHHOCTb U 3KCTPEMYMBHI | |

4 |[[ITpumeHeHne NPOU3BOAHOM K UCCIENOBAaHUIO (DYHKIMI Ha T (1
MOHOTOHHOCTb U 9KCTPEMYMBI | |

5 |[[TIppumeHeHne MPOU3BOIHOM K MCCIEIOBaHNIO (YHKIINN HA T (1
MOHOTOHHOCTb Y KCTPEMYMBI] |

6 |[[[IpumeHeHHE TPOU3BOAHOM K HCCIEI0BAHNIO QYHKIIMH HA —1— (1

MOHOTOHHOCTb Y 9KCTPEMYMBHI] |




IJIOCKOCTH | |

Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHBIE IU(PPOBBIE
n/m Bcero|| Korrponbhsbie | [Ipaktudeckue |H3YICHHA oOpasoBarebHbIC
paboTsI paboThI peCypChl

7 |[[HaxoxneHue HAMOOIBIIETO U HAMMEHBIIIETO 3HAYCHHUSI 1 (]
HernpepbIBHON (DYHKITMHM Ha OTpe3ke]]

8 |[[HaxoxneHune HauOOJIBIIETO ¥ HAUMEHBILETO 3HAUYCHUS I (1
HEnpepbhIBHON (QYHKIIUU HA OTpe3Ke] |

9 |[[HaxoxneHue HauOOBIIETO U HAMMEHbIIIETO 3HAYCHHUS T (1
HETPEPhIBHON (QYHKIIMHU HA OTpe3Ke] |

10 |[[Haxoxnenue HanOGOIBIIErO U HANMEHBIIETO 3HAYCHUS T (1
HENpepbIBHON (QYHKIMHN HA OTpe3Ke] |

11 |[[HaxoxaeHue HauOOJBIIETO M HANMEHBIIIETO 3HAYCHUS t (]
HENpepbhIBHON (QYHKIMHN HA OTpe3Ke] |

12 |[[HaxoxaeHue HauOOBIIEer0 U HAMMEHbIIIETO 3HAYCHHUS + (1
HeIpepbIBHON (DYHKITMHN Ha OTpe3ke]]

13 |[[IIpuMeHeHue MPOU3BOIHOM ISl HAXOXKACHUS HAMITYYIIIETO 1 (01
pelieHus B MPUKIIATHBIX 3a/1a4ax ]|

14 |[[IIpuMeHeHue MPOU3BOIHOM ISl HAXOXKACHUS HAMITYYIIIETO 1 [
peleHus B MPUKIaTHBIX 3a1a4ax]|

15 |[[IIpuMeHeHne Npon3BOAHOM AJIs ONPEIEIIEHUS CKOPOCTH U 1 (1
YCKOpEHUs Impolecca, 3aJaHHoro popmysoi mwin rpadpukom|]

16 |[[TIpuMeHeHUe TPONU3BOIHOMN IS OTIPEICIICHUS CKOPOCTH H 1 (]
YCKOpEHUs Tpoliecca, 3ajanHoro popmysoi mwim rpadhukom]]

17 |[[Komno3unmst pyHKImH#] | 1 (]

18 |[[Kommnosurms GpyHKImif]] 1 (]

19 |[[Kommo3urwms GpyHKimii]] 1 (]

20 |[[T'eomerpuueckue 0Opa3bl ypaBHEHHH Ha KOOPMHATHON 1 (]




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexkTpoHHBIE HUPPOBBIC
/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl
21 [[T'eomerpuueckue 00pa3bl ypaBHEHHH HA KOOPIMHATHON 1 (1
[JIOCKOCTH | |
22 |[[KonTpomnbHas pabota: "UccnenoBanue GyHKIHA ¢ TTOMOIIIBIO T 1 (]
Mpou3BOIHOMN" ||
123 ||[[IIeppooOpa3Has, OCHOBHOE CBOMCTBO IIEPBOOOPa3HBIX]] T (]
24 [[TIepBooOpa3HbIe 2eMeHTapHBIX QyHKIMA. [IpaBuna T (1
HaxO0JICHUS MepBOOOPa3HbBIX ]
25 [[TIepBooOpa3Hbie aneMeHTapHbIX GyHKIMiA. [IpaBuna T (1
HaxO0K/ICHUS IepBOOOPa3HbBIX ]
26 [[MuTerpain. ['eomerpuueckuii cMbIca nHTErpanial| 1 (1
27 |[[Bsruncienue onpenenéHHoro uHTerpana no ¢popmyne Herorona- |1 (01
Jleitonunal]
28 |[[Brruncienue onpenenéHHOro uHTErpaia mo ¢popmyne Herorona- |—=% (1
JleitOrmmal]|
29 |[[TIpumeHeHMEe HHTETpAA ISl HAXOXKICHUS TUTOIIAISH TIOCKHX 1 (1
duryp]]
30 |[[[IpumeHeHue uHTErpaia A HaXOXKIECHUS 00bEMOB 1 [
TEOMETPUUYECKUX TeN ]|
31 |[[TIpumeps! perienunit muddepeHTHaTFHBIX YpaBHEHHH | | 1 (1
32 ‘ [[TTpumepsr pemennii tudHepeHInaTbHBIX YpaBHEHHH | | 1 (1
33 ‘ [[MaTremaTn4yeckoe MOACIHPOBAHHE PEATTbHBIX IMPOIIECCOB C 1 (1
noMouipio auddepeHranbHbIX ypaBHEHHIH | |
34 |[[KouTponbHas pabota: "IlepBoobpasnas u uaTerpan’|] 1 1 (]
|35 ‘ [[Tpuronomerpudeckue QPyHKIMH, UX CBOMCTBA U TpaduKu]| 1 (]
36 |[[Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpaduKku]] 1 (]




Ne Tema ypoka KonuuectBo yacos Jara | DnexkrpoHHBIE TUGPOBHIE
/1 Bcero|| Koutponbsusie | [Ipaktuueckue H3Y1CHHA oOpasoBare/bHbIC
paboThI paboThI pecypebl

|37 ||[[TpuronomeTpuyeckue GpyHKIMHU, HX CBOUCTBA U rpapuKH]] 1 (1

38 [[Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpaduk]| 1 (1

139 ||[[Tpuronomerpuueckue QyHKIMHU, UX CBOICTBA U rpaduku]] 1 (1

40 ' [[OT60p KOpHEI TPUTOHOMETPUUYECKUX YPABHEHUM C TIOMOIIBIO T [
TPUTOHOMETPUUYECKON OKPYKHOCTH] |

41 [[O1Gop KOpHEH TPUTOHOMETPHUUECKUX YPABHEHUH C TOMOIIIBIO T (1
TPUTOHOMETPUUECKON OKPY>KHOCTH |

42 [[OT00p KOpHEH TPUTOHOMETPUUYECKIX YPABHEHUH C TOMOIIIBIO = (1
TPUTOHOMETPUYECKON OKPYKHOCTH ]|

43 [[O1Oop KOpHEH TPUTOHOMETPUUECKHX YPABHEHUH C TTOMOIIIBHIO 22 (1
TPUTOHOMETPUUECKON OKPY>KHOCTH |

44 |[[Pemennre TPHrOHOMETPUYECKHX HEPABEHCTB] ] —1 (1

45 | [[PemieHre TPUTOHOMETPUIECKUX HEPABEHCTR] | 1 (1

46 |[[PemieHue TPUTOHOMETPUICCKUX HEPABEHCTR] | 1 (1
[[PemeHre TPUTOHOMETPHUIECKUX HEPABEHCTR] | 1 (1

48 | [[KonTponbHas pabota: "['paduku TpUroHOMETPHUECKUX 1 1 (01
¢byukiuii. Tpuronomerpuueckue HepaBeHcTBA'" ||

49 [[OcHOBHBIC METOJIbI PEIICHHUS MTOKA3aTEIBHBIX HEPABEHCTB] | 1 (]

50 |[[OcHoBHBIE METO/IBI pEIICHNUS MTOKA3aTENbHBIX HEPaBEHCTR]| 1 (]

|51 ‘ [[OcHOBHBIE METO/IBI pELIEHUS TTOKA3aTEIbHBIX HEPABEHCTB] | 1 (]

[52 | [[OcHOBHBIE METOABI PELICHNS IOKA3ATEIbHBIX HEPABEHCTB]] 1 (1

53 |[[OcHOBHBIE METO/IBI pEICHUsT JOrapu(pMUUECKUX HEPABEHCTR] | 1 (]

154 ||[[OcHOBHBIE METO/IbI PEIEHUS JIOTAPU(PMHUIECKUX HEPABEHCTB]] 1 (]

fﬁﬁ [[OcHOBHBIEC METO/IBI pEIICHHsT JIOTapU(DMUIECKUX HEPABEHCTR] | 1 (]




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

|56 ||[[OcHOBHBIE METO/IBI PEIEHNUS JIOTaPH(PMHUIECKHX HEPABEHCTB] | 1 (1

57 [[OcHOBHBIE METO/IBI PEIICHUSI HPPALMOHATBHBIX HEPABEHCTB] | 1 (1

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

164 J|[[I'paaeckne METOIbI pEIICHHs OKa3aTeIbHbIX HEPAaBEHCTR]] 1 (]

65 | [[Tpadrueckre METOIbI pEIICHHS JIOTapUPMHUISCKUX 1 (1
YPaBHEHHUH | |

66 [[I'padmueckne MeTONBI pemICHHS JTOTapUPMUIECKUX 1 (1
HEPaBEHCTB] |

67 [[I'padmueckre METOIBI peIICHHS JTOTapUPMIUIECKUX 1 (1
HEPaBEHCTB] |

68 |[[['padmyeckue METOABI peLICHHS MOKa3aTeNbHBIX U 1 (1
norapuMUUECKUX ypaBHEHH ]|

69 |[[['padmyeckue METOABI peUICHHS MOKa3aTeIbHBIX U 1 (]
norapu(MUUECKUX ypaBHEHHI ]|

70 [[Tpadwmdeckne METOIBI pEIICHHS TOKA3aTEIbHBIX U 1 (1
norapuMUYEeCKUX HEPABEHCTB] |

71 [[Tpadmdeckne METOIBI pEIICHHS TOKA3aTEIFHBIX U 1 (1
norapu(MHUIECKIX HEPABEHCTR] |

72 [[KonTponbHas pabota: "UppanuoHanbHble, TOKa3aTeIbHbIE U 1 1 (]
norapudmudeckue HepaBeHcTBa'" ||




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexkTpoHHBIE HUPPOBBIC
/I Bcero|| Koutpoabhbie | [Ipaktuueckue |M3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl
73  |[[KommuiekcHble yncna. Anredpandeckast 1 TPUrOHOMETpUYECKast 1 (1
(OpMBI 3aITCH KOMIUIEKCHOTO YKcial ]
74 |[[KommutekcHbIe yncna. Anredpandeckast 1 TPUTOHOMETpUYECKast T (1
(OpMBI 3aITCH KOMIUIEKCHOTO YKcia] |
75 ||[[ApudmeTndeckne onepanuy ¢ KOMIICKCHBIMH YHCIIaMH | | il (1
[[Apudmernueckue onepanuy ¢ KOMITIEKCHBIMHU YUCIaMH] | 1 (1
77 [[M300paskeHre KOMIUIEKCHBIX YMCENI Ha KOOPIMHATHON 1 [
IJIOCKOCTH | |
78 [[M300pakeHre KOMITJIEKCHBIX YHMCEI Ha KOOPAMHATHOM + [
MJIOCKOCTH ||
79 |[[@opmyna Myaspa. KopHu n-oif cTerneHn U3 KOMIUIEKCHOTO 1 (01
qucal|
80 [[Dopmyna Myaspa. Kopau n-oii cTeneHu U3 KOMILIEKCHOTO 1 [l
qucial|
81 |[[[IpumeHEeHNE KOMIUIEKCHBIX YUCEIN AJIs PeIeHUS PU3NIECKUX U 1 (1
F€OMETPUYECKUX 3a/1a4]]
82 |[[KonTponbHas padota: "KommexcHble uncna"]] L1 ] 1 (]
83 | [[HatypambHbIe U 1IeITbIe Yrciia] ] 1 (1
84 |[[HarypasbHbIe U 1ienble grcial| 1 (1
85 |[[TIppumMeHeHne TPU3HAKOB JEIUMOCTH IEJIBIX YHCEN] | 1 (1
86 ||[[TIpuMeHeHHE NPU3HAKOB IEMMMOCTH HENBIX YHCE]] 1 (1
|8T‘ [[TIpuMeHeHUEe MPU3HAKOB JeTMMOCTH 1enbix uncen: HOJ u 1 (1
HOKT]
88 |[[[IpumeHeHue npu3HAKOB AenuMOCTH HenbiX yncen: HOJ u 1 (1
HOK]]




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

89 |[[[IpumeHeHME IPU3HAKOB JAEIUMOCTH LEIIBIX YHUCEI: OCTATKH I10 1 (1
MOJYJTO] |

90 |[[IIpnmeHeHME TPU3HAKOB JEIUMOCTH IIEIIBIX YHCEI: OCTATKH I10 T (1
MOAYIIO] |

91 |[[IIpumeHeHHE MPU3HAKOB JEIUMOCTH LIEIbIX YACEII: AITOPUTM T (1
EBxnuma nyist pemieHus 3a1a4 B HEIbIX YHCIIax ||

92 |[[KonTponbHas pabota: "Teopus mensix uncen"]] T 1 (]

93 [[Cucrema 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI Ea (]
U CUCTEMBI-CIICJICTBUS | |

94 |[[Cucrema 1 COBOKYITHOCTh ypaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI + (1
Y CUCTEMBI-CIIECTBUA] |

95 |[[OcHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYITHOCTEH ! (01
palMoHaIBHBIX YpaBHEHUH ||

96 |[[OcHOBHBIE METO/IbI PELIEHUS CUCTEM U 1 [
COBOKYITHOCTEH HppalliOHaIbHBIX YPaBHEHUH | |

97 |[[OcHOBHBIE METOBI PELIEHUSI CUCTEM M COBOKYITHOCTEM 1 (1
NIOKa3aTeNbHbIX YPABHEHUH | |

98 |[[OcHOBHBIE METOBI PEIICHHS CHCTEM M COBOKYITHOCTEH 1 (1
MOKa3aTeIbHBIX YPABHEHUH |

99 |[[OcHOBHBIE METOBI PEIICHUS CHCTEM U 1 (1
COBOKYIHOCTEH JIOrapu(pMHUECKUX ypaBHEHUH | ]

100 |[[OcHOBHBIE METOBI PEIICHUSI CUCTEM U 1 (]
COBOKYITHOCTEH JIOTapu(pMUUYECKHX ypaBHEHUH ||

101 |[[TIpumeHeHME CHCTEM K PELICHUI0 MaTeMaTHUeCKuX 3a1ad uzagau| 1 (]
13 pa3InYHBIX 00J1aCTEel HAYKU U PEATbHON KU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTaTOB]|




n/a

Tema ypoka

KomnmuectBo uacoB

Bcero

KonTpoJsibHbie
paboThl

[IpakTnueckue
paboThI

Jara
W3yUYCHUS

DJeKTpOoHHBIE IU(POBBIE
o0pa3oBaTesbHbIC

pecypcesl

102

[[IIpuMeHeHue cUCTEM K PELIEHHI0 MaTeMaTHYECKUX 3aJa4 U
3aJja4 U3 pa3IMuHbIX 00JacTell HAyKU U peaJlbHOW )KU3HH,
WHTEPIIpETALMSI TOJIyYEHHBIX PE3YyJIbTaTOB] |

[[]

103

[[IIpumMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/1a4 U
3aJ]a4y U3 pa3IMuHbIX 00JacTell HAyKu U peaibHOM JKU3HU,
WHTEPIIpETALMSI T0JIyYEHHBIX PE3YJIbTaTOB] |

(0]

104

[[KonTponbHas padota: "CucreMsl paliioHaIbHBIX,
UPPaIMOHATLHBIX TTOKA3aTEIbHBIX U JIOTAPUPMUICCKIX
ypaBHeHUN" |]

(0]

105

[[PaunoHanbHbIE ypaBHEHUS ¢ TapaMeTpaMH] |

(0]

106

[[PanimoHambHBIE HEPABEHCTBA C MapameTpamiu|]

[[1]

107

[[PauroHanbHbBIE CHCTEMBI C TApAMETPaMH]| |

(0]

[[MppanuoHanbHble ypaBHEHHS, HEPABEHCTBA C IMapaMeTpaMu] ]

(0]

109!

[[UppatroHaibHble CUCTEMBI ¢ TapaMeTpaMH] |

[[1]

110

[[TToka3aTesnbHbIE ypaBHEHHUSI, HEPABEHCTBA C ITapamMeTpamu | |

[0

111

[[[Toka3aTenbHbIE CUCTEMBI C TapaMeTpamu | |

(0]

112
113

[[JIorapubmMuueckrne ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu] |

[[]

[[JIorapudmMuueckre cCUCTEMBI C TapaMeTpaMu | |

(0]

114

[[TpuronomeTpuyeckue ypaBHEHHUs ¢ TapaMeTpaMu] |

(0]

115

[[Tpuronomerpuyeckue HepaBeHCTBa € MapaMeTpaMu] |

(0]

116

[[TpuroHomeTpuyeckue CHUCTEMBI C TapameTpaMu]]

(0]

|117‘

[[HOCTpOCHI/IC U UCCJIEIOBaHNE MaTeEMaTUUYECKHUX MoJeleit

peaJIbHBIX CUTYallUi C MOMOILIBIO0 YPaBHEHUH C MapaMeTrpami||

RiRrRPrRRRPRIRPRR(RPRRPR PR R|R

(0]




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHBIE IU(PPOBBIE

n/m Bcero|| Kourpomnbhsbie | [Ipaktudeckue |HM3YICHHA oOpasoBarebHbIC
paboThI paboThI pecypebl

118 |[[[TocTpoeHwmeE U HCCIEAOBAHNE MATEMATUISCKUX MOIETIEH 1 (]
peaTbHBIX CUTYAIUI C IOMOIIBIO CHCTEM YPaBHEHUH C
napameTpamu| |

119 |[[ITocTpoeHue U HCClIeOBaHNE MATEMATHYSCKUX MOIeIIeH 1 [
pEabHBIX CUTYAIIMH C IIOMOIIBIO CUCTEM YPAaBHEHHH C
napameTpamu| |

120 |[[KonTponbHas paboTta: "3amauu ¢ napamerpamu']] 1 1 (1

121 |[[IToBTOpEeHHE, 0000IIECHHE, CHCTEMAaTH3alNs 3HAHHIHA: T (1
"VpaBuenus'"]|

122 |[[[ToBTOpEeHUE, 0000IICHNE, CHCTEMATHU3AIIHAS 3HAHHIA: ;s (]
"VpaBHeHnus'"||

123 |[[TToBTOpeHHE, 0000IIEHHE, CHCTEMATH3aIINsl 3HAHHIA: * (1
"VpaBuenus. Cuctembl ypaBHeHUH'" ]|

124 |[[TToBTOpEeHUE, 0000IICHNE, CHCTEMATHU3AIIHAS 3HAHHIA: 1 (]
"HepaBenctpa"|]

125 |[[TToBTOpeHHME, 0000IIECHIE, CHCTEMATH3aINs 3HAHHIA: 1 [
"HepaBenctpa"||

126 |[[TToBTOpeHHME, 0000IIEHIE, CHCTEMATH3AIINs 3HAHHIA: 1 (]
"HepaBencrtpa"|]

127 [[TToBTOpeHue, 0600IICHIE, CHCTEMATH3AITHST 3HAHHIA: 1 (]
"IIpousBonHas u e€ nmpruMeHnenue" ||

128 |[[TToBTOpEHME, 0000IIEHHE, CHCTEMATU3alNs 3HAHHIA: 1 (]
"IIpousBonHas u e€ npruMeHenue" ||

129 |[[[ToBTOpEeHUE, 000OIICHNE, CHCTEMATH3AIIAS 3HAHHIA: 1 (]
"IIponsBonHas u €€ npuMeHeHue" ||




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHBIE IIH(PPOBHIE

n/m Bcero|| Kortponbshbie | [Ipaktudeckue | HA3YICHHA oOpasoBarebHbIC
paboThl paboThI pecypebl
130 |[[[ToBTOpeHUE, 0600mIEHUE, cUCcTEeMaTH3aIs 3HaHu: "HTeTpan 1 [[1]
U ero npumeHnenue" ||
131 |[[[ToBTOpEeHUE, 060OIICHNE, CHCTEMATHU3AIIUS 3HAHHIA: T [[1]
"Oynkunn"]|
132 |[[TIoBTOpeHHME, 0000IIEHIE, CHCTEMATH3ANs 3HAHHIA: il (1]
"Oynkunn"]|
133|[[[ToBTOpEeHUE, 0600IICHNE, CHCTEMATHU3AIIAS 3HAHHIA: ia [[1]
"Oynkunn"]|
134 |[[UToroBast KOHTpOJIbHAs paboTa]] T 1 (1]
435 |[[MToroBast KOHTpoOJIbHAsI paboTal| 1 1 (1
136 ([[IIoBTOpEHHE, 06001IeHNE, CHCTEMATH3ALUS 3HAHUH] | 1 (]

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 Uucna v BEIYUCIECHUS
11 OnepupoBaTh MOHATUSIMH: PALMOHAIBHOE U JCHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS H
' JeCATHIHAs IpOOb, TPOIICHTHI
12 BrimonuaTs apudMeTHyecKrue onepaniy ¢ palioHaIbHBIMU U JCHCTBUTEIbHBIMU
' YUCIaMHU
13 BrimonsaTs npuOImKkEHHBIC BBIYMCIICHUS, UCTIONb3YsI IPABUIIa OKPYTJICHUS, A€TaTh
' MPUKUIKY U OLIEHKY pe3yJbTaTa BHIYHCICHUM
OmnepupoBaTh MOHATUSME: CTETICHB C LEIBIM TIOKa3aTeleM, CTaHAapTHas GopMa 3amucu
14 JEeMCTBUTEIBHOIO YHCIIa, KOPEHb HATYyPaJIbHOW CTENEHHU; UCIIOIb30BATh MTOAXOISIIYIO
' (dbopMy 3anucu IeHCTBUTENBHBIX YHCEI AT PELICHNS IPAKTHUECKUX 3a/1a4
Y TIPECTaBJICHUS TaHHBIX
OneprpoBaTh NOHATUSAMH: CUHYC, KOCUHYC M TAHT'€HC IIPOU3BOJIEHOTO YTJIa;
1.5 HCIONB30BaTh 3aIIUCh IPOM3BOJIBHOTO yIiia uepe3 00paTHbIe TPUTOHOMETPUIECKUE
GyHKIUH
2 VYpaBHEHUS U HEpABEHCTBa
OnepupoBaTh MOHATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, LIETIOE,
2.1 paunoHajIbHOE, HPPALUOHAILHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE
29 BrimonHsaTs npeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUN U pelIaTh
' TPUTOHOMETPHUUECKHE YPAaBHEHUS
BrimonHATs peoOpa3oBaHus IENbIX, pAllOHANBHBIX M UPPALMOHATIBHBIX BBIPAKEHUH 1
2.3 pemaTe OCHOBHBIE THIIBI LIEBIX, PAIIMOHATBHBIX M HPPAIIMOHATIBHBIX 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
WCTIOJIb30BAaHHUEM armapaTa anreopbl
3 OyHkMH U rpaduKu
OnepupoBath MOHATUSAME: (PYHKIHS, CIIOCOOBI 3a7aHus PYHKIMH, 00JIacTh
3.1 OTIpeJIeNIeHHs U MHOXKECTBO 3HaYCHUH (PyHKIMH, rpaduK GYHKIIUHN, B3AUMHO 00paTHbIC
dbysKIIT
32 OnepupoBaTh MOHATUSIMH: YETHOCTh X HEYETHOCTh PYHKIMHU, HYJIM QYHKIIH,
' MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKINH 15l pelieHns] ypaBHEHUH
34 Ctpouth 1 YUTaTh rpaduKu TUHEHHON (YHKIMH, KBAAPATUYHON (QYHKLINH, CTETIEHHON
' (YHKLIUH C HEeNbIM T0Ka3aTeeM
3.5 Hcnonb3oBaTh rpaduku GyHKIIKH 1715 KCCIIeIOBAHMS TPOLIECCOB U 3aBUCUMOCTEH MPH




Kon

I[IpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI

NpOoBePSIEeMOro
NMporpaMMel CpeIHero 001ero oopa3oBanus
pe3yjabTaTa
peLIeHNH 3a/1a4 U3 APYIUX YU€OHBIX IPEIMETOB U PEalbHOM KHU3HHU, BHIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEXIY BeTHYNHAMU
4 Havana maremaTnueckoro anaiamnsa
41 OmnepupoBaTh MOHATUSAMHU: IOCIEJ0BATENbHOCTD, apU(PMETHIECKAs U TeOMETpUIeCcKas
' TIPOTPECCHH
492 OmnepupoBaTh MOHATUSMH: OECKOHEUHO YOBIBAIOIIAsi TEOMETPUYECKas MPOrpeccus,
' cyMMa OecKOHEUHO yOBIBaIOIIEH reOMEeTPHUYECKON MPOrpeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMIHBIME CIIOCOOaMU
44 Hcnonb30BaTh CBOMCTBA MMOCTIEIOBATEIILHOCTEH U MMPOTPECCUI TSI PELICHUS pealTbHBIX
' 3aJ1a4 MPHUKIaJHOTO XapakTepa
5 MHo:xecTBa U JIOTUKA
51 OmnepupoBaTh MOHATUSIMH: MHOXKECTBO, ONIEpalliy HaJ MHOKECTBaMHU
52 Hcnonp3oBaTh TCOpCTI/IKO'MHO)KeCTBCHHI)II‘/'I arrmapar JJid orrcanusd peajlbHbIX
' MIPOILIECCOB U SIBJICHHUH, TIPY PEIICHUH 3a7ad U3 APYTUX yUEOHBIX MTPEIMETOB
53 OmnepupoBaTh MOHATUSAMU: ONIPENIEJICHHE, TEOPEMa, CIIEACTBHE, J0Ka3aTeIbCTBO
11 KJIACC
Konx . .
ORI IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOI 00pa3oBaTebHOMI
P NPOrpaMMBbl CpeHero oouero oopa3oBaHus
pe3yJbTaTa
1 Umcna 1 BBIYHUCIICHUS
OmnepupoBaTh MOHATUSMH: HATYPaIbHOE, 11€JI0€ YUCIIO; UCTIOIb30BaTh IPU3HAKU
1.1 ACJIUMOCTHU LECJIBbIX YUCEJII, pa3JIOKCHUEC YHCJIa Ha IMTPOCTBIC MHOXUTECIIU IJI PCIICHUS
3a/a4
1.2 OnepupoBaTh MOHATUEM: CTETICHb C PALMOHAIBEHBIM ITOKa3aTeneM
1.3 OnepupoBaTh MOHATUSIMHE: JIOTapH(M YNCIIa, IECITUIHBIE U HATYpalbHbIC JOrapu(Mbl
2 VYpaBHEHHS U HEPABEHCTBA
[IpumensTh CBONCTBA CTENIEHH AJ1s1 MPeoOpa30BaHusl BEIPAXKEHUM, ONIEpUpPOBATh
2.1 MOHATHSIMU: TIOKa3aTeJIbHOE YpaBHEHHE U HEPABEHCTBO; PeIIaTb OCHOBHBIE THIIBI
[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
2.3 Haxonuts pemenns NpocTenInx TPUroHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSIMH: CUCTEMa JIMHEHHBIX YPaBHEHHUH U €€ pelIeHUe; NCII0Ib30BaTh
' 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

MPOBEPSIEMOT0
NMporpaMMsl CpeIHero 001ero oopa3oBanus
pe3yJbTaTa
MonenupoBath peaabHbIe CHTYaIlHH Ha SI3BIKE anTre0pbl, COCTABISATH BRIPAKEHUS,
2.6 YpaBHEHHSI, HEPABEHCTBA U CUCTEMEI 110 YCIIOBHUIO 3379, HCCIIEI0BATh IIOCTPOCHHBIE
MOJICTTH C UCTIOJB30BAaHUEM arapara ajareopbl
3 OyHKMH U rpaduKu
OneprpoBaTh NOHATUSAME: TIEPHOANYECcKast QYHKIIHS, 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
3.2 TPUTOHOMETPUUYCCKUX (YHKITHI;, N300paxaTh UX Ha KOOPIWHATHON TIOCKOCTH U UC-
TIOJIE30BATh JIJISl PEIICHUS] ypPaBHEHU U HEPABEHCTB
33 N300paxars Ha KOOPAWHATHOH ITOCKOCTH Ipa(pVKi TMHEHHBIX YpaBHEHUH U
' KCIIOJIb30BATh MX JIJIS PEIICHUS CUCTEMbI IMHCHHBIX YpaBHCHUIMA
34 Hcnons3oBaTh rpaduku GyHKINIH 715 HCCIeTOBaHUS ITPOIIECCOB U 3aBUCUMOCTEH 13
' JIPYTUX YICOHBIX TUCITATIIHH
4 Hauaia MaTeMaTH4eCcKOro aHaanu3a
41 OneprpoBaTh NOHATUSMH: HETIPepbIBHAS (DYHKIINS, POU3BOIHAS (DYHKIINY;
' HCIIONIH30BaTh TEOMETPUICCKUI M PU3MUCCKUN CMBICI TPOU3BOIHOM IS PEIICHHS 3a1a4
49 Haxoauth Mpon3BOAHbBIE 3JIEMEHTAPHBIX (DYHKITHH, BEIYUCIIATH TPOU3BOIHBIC CYyMMBEI,
' MPOM3BEICHHS, YACTHOTO (DYHKIINH
43 Hcnons30BaTh MPOU3BOIHYIO IS UCCIIEAOBAaHUS ()YHKIIMA HA MOHOTOHHOCTD H
' AKCTPEMYMBI, IPUMEHSTH PE3yIbTAThl UCCIETOBAHUS K TIOCTPOSHHIO TpahuKoB
44 Hcnosnb30BaTh MPOU3BOIHYIO JUIsl HAXO0XKICHUS HAMJIYUIIIErO PEIICHYsSI B TPUKIIAHBIX, B
TOM YHCJIE COIMATLHO-D)KOHOMUYECKUX, 3aa4ax
A5 OneprpoBaTh NOHATUSMU: IEPBOOOPA3HAS U MHTETPAIT, IOHAMATh T€OMETPUICCKUN U
' (u3uYeCcKuil CMBICI HHTErpajia
46 Haxoauth nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIISATH HHTErPa 1Mo Gopmyie
' Herorona — JleitOauma
47 Pemarp npukitagHble 331291, B TOM YHCIIE COMUAITBHO-YKOHOMHYECKOTO U (PU3NIECKOTO

XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIM3a

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon IIpoBepsieMblii 31eMEHT COIEPKAHUSA

1 Yucia ¥ BEIYUCIICHUS

Pammonansabie uncia. OOBIKHOBEHHBIC U JCCITUIHBIE TPOOH, TIPOIICHTHI, 0ECKOHCYHBIC
MeproOANYECKUe IPoOH. AprudMeTHndecKre onepauy ¢ paluoHAIFHBIMU YACIaMH, Tipeodpa-

11 N .
30BaHMS YHCIIOBBIX BbIpakeHHH. [IpuMenenne ApoOeii 1 MPOLEHTOB AJIsl pellleH s PUKIaTHBIX
3a/1a4 U3 pa3auyHbIX OTpAciel 3HAHUN U PealIbHOM JKU3HU

12 HeiicTBuTenbHbIE yncna. PanmoHansHble 1 UppallMOHANIbHBIE Yncia. ApudMeTHIecKne onepanuu

C ).'[eﬁCTBHTeJ'IBHLIMH HYUCJIaMHU. HpI/I6J'II/I)KéHHI)Ie BBIYUCJICHHS, IIpaBUJIa OKPYIJICHUA, IPUKUIKA U




Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPIKAHUSA

OLIEHKA pe3yJIbTaTa BEIUMCIEHUI
Crenens ¢ nensiM nokaszatenem. CtangaptHas ¢popma 3anucu AeHCTBUTENILHOTO uncia. Hc-
1.3 [10JIb30BAaHUE MTOIXOAALICH (OPMBI 3aIIUCH AEHCTBUTENbHBIX YUCET IS PEIICHUS IPAKTUIECKUX
3aja4 ¥ NPEACTaBICHUS JaHHBIX
14 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 [IpeobOpazoBaHue TPUTOHOMETPUIECKHUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIBI
2.3 YpaBHeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHne HepaBEeHCTBA. MeTo | MUHTEpBaJIOB
24 Pemenwe 1mienbix 1 IpoOHO-palliOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue nppauroHanbHBIX ypaBHEHUN H HEPABCHCTB
2.6 Pemenne TpuronoMeTpruuecKux ypaBHEHUI
97 [Ipumenenue ypaBHEeHUH 1 HEPAaBEHCTB K PEIICHUIO MAaTEMAaTHYECKHX 3a/1a4 U 3a[a4 U3 pa3-
' JIMIHBIX 00JIaCTe HAYKH U PeaIbHON KU3HU
3 Oynkun u rpaduKu
3.1 Oyukyst, cnocooOsl 3amanus GyHkuuu. ['paduk dynkumu. BzanmHo oOpaTHbie GyHKINT
39 Ob6nacte onpeaeeHus: © MHOXKeCTBO 3HaueHuH ¢ynkuun. Hymn ¢ynkunu. [IpomexyTku 3HaKO-
' nocrostHCTBa. YETHBIE U HEUETHBIE PyHKIMN
33 CrenenHast pyHKIIUS C HATYpaJIbHBIM M IIEJIBIM 1oKa3aresneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
' rpaduk KOpHs N-OH CTEeTeHn
34 Tpuronomerpuueckasi OKpy>KHOCTb, OTIpeIeNIEHHE TPUTOHOMETPUIECKUX (PYHKIIMI YHCIIOBOTO
' apryMeHTa
4 Hauana maremMarnueckoro aHaiausa
41 [locnenoBarensHOCTH, CIIOCOOBI 3aJaHKs IOCIIEAOBaTeIbHOCTEH. MOHOTOHHBIE TIOCIIE-
' JI0BATE€ILHOCTH
ApudmeTrryeckas U reoMeTpruecKas mporpeccur. beckoHedHo yObIBaroIIas reoMeTpruiecKas
4.2 nporpeccusi. Cymma 6eCKOHEUHO yOBIBaIOIIEH reoMeTpruieckoi mporpeccun. opmyra CloXHBIX
poueHToB. Mcnonp3oBaHne nporpeccuu i pelieHns peabHbIX 3a/1a4 PUKIAJHOTO XapaKkTepa
5 MHoecTBa U JTOTHKa
MHoecTBO, ollepaliuu HaJl MHOXecTBaMHU. J{narpammel Diinepa — Benna. [lpumenenne
51 TEOPETUKO-MHOKECTBEHHOI'O ammapaTa JUisl OIMCAHUs peaIbHBIX MTPOLECCOB U SIBICHUH, IPH
pelIeHnH 33/1a4 U3 IPYTUX YUYeOHBIX TPEIMETOB
5.2 Ompenenenne, TeopemMa, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA




Kon

IIpoBepsieMblii 3J1eMeHT CO/IEPIKAHUSA

1 Umcna 1 BBIYHACICHUS

1.1 HarypanbHbie u nenbie uncna. [Ipu3Haku AETMMOCTH HEJBIX YHCEI

1.2 CrereHb ¢ palmoHaIbHBIM ITOKa3aTesieM. CBOMCTBA CTECIICHH

1.3 Jlorapudm uncna. JlecITHIHBIE M HATYPAIBbHBIE JIOTapH(OMBI

2 VYpaBHEHHS U HEPABEHCTBA

2.1 [IpeobOpa3zoBanne BEIpAKECHUM, COMEPIKANTUX JTOTapHUPMBI

2.2 IIpeoOpa3oBaHue BEIpaKEHNH, CONEPKALIMX CTEIEHU C PALIMOHAIBHBIM II0Ka3aTeIeM

2.3 [Tpumepsl TPUTOHOMETPHUECKIX HEPABEHCTB

2.4 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapndmudeckne ypaBHEHHS 1 HEpaBEHCTBA

26 CI/ICT?MLI JTMHEHHBIX glpaBHeHHﬁ. Penrenue npukiagHbIX 33724 ¢ TOMOLIBIO CUCTEMBI
JMHEHHBIX ypaBHEHUH

2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUHN U HEPABEHCTB

28 [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. MaKCHMyMBI
¥ MEHUMYMBI QyHKIMH. Hanbobiee n HanMeHblIee 3HaueHre (GYHKIUHN Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U TPpadUKu

3.3 [lokazarenbHas u norapudmudeckast yHKIIMH, UX CBOWCTBA U rpaduKu

3.4 Hcnonb3oBanue rpadukoB QyHKIHIA 1151 pelleHHs YPaBHEHUH U JIMHEHHBIX CUCTEM

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

4 Hauana maremarndeckoro aHanusa

4.1 HenpepriBable ¢pyHKIMU. MeTo HHTEPBAIOB JIJIsl PELICHUS] HEPABEHCTB

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

43 [IpousBoanble 3neMeHTapHBIX QyHKIMHA. DOPMYIIBbI HAX0XKICHNS IPOU3BOIHON CYMMBI, IPOU3-
BEJICHUS M YaCTHOTO (PyHKIHI

44 [MpuMeHeHne MPOU3BOTHON K HCCIIE0BAaHHIO (DYHKIIMH Ha MOHOTOHHOCTD U 9KCTPEMYMBEI.
Haxoxxnenne HauOospIero 1 HaMMEHbILETO 3HAYCHUS (PYHKIMH Ha OTPE3Ke

45 [IpumeneHne npon3BOIHOMN ISl HAXOKACHUS HAWITYUIIErO pelleHusl B IPUKIIaJHbIX 3a/1a4ax,
JUIsL OTIPEJIeTICHHsT CKOPOCTH TpoIiecca, 3aJaHHOro GopMyIiol Mk rpadukoM

4.6 IlepBooOpa3zHas. Tabnuna nepBooOpa3zHbIX

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

Herorona — JleiiOaumna

INPOBEPAEMBIE HA EID 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJHET'O OBII[ETO




OBPA3OBAHMUA

Kon
NMpoBepsieMOro
TpeOoOBaHHS

IIpoBepsieMble TpeOOBaHMS K MPEIMETHBIM Pe3yabTATAM OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHON NPOrPaMMBI CpPeIHEro 0011ero 00pa3oBaHusi

Brnagenue MmeTogamu J0Ka3aTeabCTB, AITOPUTMAMHU PELLICHU 3a/1a4; YMEHHUE
(hopMyIHpOBaTh U ONIEPUPOBATH MOHITHUAME: OTNPECICHUE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOMCTBO, MPU3HAK, TOKA3aTEIHCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKH;
MPUMEHSThH UX; YMEHHE (OPMYJIMPOBATh 00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE,
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOI MaTEMATUYECKON
WHAYKIAW; TTPOBOIUTE JTOKa3aTENbHbIE PACCYKIEHNUS PU PEIICHAH 3ajad, OIEHUBATh
JIOTHYECKYIO MIPAaBHILHOCTE PACCYKACHNN; YMEHUE ONEPUPOBATH MOHATHSIMHU:
MHO’K€ECTBO, TOJIMHOXECTBO, ONEPALNU HaJl MHOXKECTBAMH; YMEHHE UCTIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIH armapar Ui OTMCaHUs PEAThbHBIX MIPOIECCOB U SIBICHUH H
TIPH PEIICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX PEIMETOB; yMEHHE OIIEPUPOBAThH
MOHATHSIMU: Tpad, CBA3HBIN rpad, NepeBo, UKL, rpad Ha IUIOCKOCTH; yMEHHE 33/1aBaTh
W OMHUCHIBATH Tpadbl pa3inyHbIMU CIIOCOOAMU; HCIOIB30BaTh Ipadbl IPH PEILICHUN
3amaq

YMeHune oneprupoBaTh NOHATHAMU: HaTypalbHOE YUCIIO, LENOE YUCIO, CTENEHD C LEIBIM
MoKa3areseM, KOpeHb HaTypalbHOM CTENEeHH, CTENEeHb C PalliOHAIBHBIM TIOKa3aTeseM,
CTETIeHb C ICHCTBUTENLHBIM MOKa3aTesIeM, JIorapu(M YHcia, CHHYC, KOCHHYC H TAHT'€HC
MIPOU3BOJIBHOTO YHCIA, OCTATOK 10 MOAYJIO, PalliOHAIIEHOE YUCIIO, UPPALIIOHAIBHOE
YHCII0, MHOKECTBA HaTypPaNbHBIX, IENbIX, PAllIOHANBHBIX, 1eHCTBUTEIBHBIX YHCEIT;
YMEHHUE UCTIOIBb30BaTh MPU3HAKHU JIETUMOCTH, HAMMEHBIINI 00N IeNUTeNh U Hau-
MeHblIee o011ee KpaTHOe, aIropuT™M EBKinna npu pereHny 3a1a4; 3HaKOMCTBO

C Pa3IUYHBIMY MTO3ULMOHHBIMU CUCTEMaMU CUMCIICHUS; YMEHHUE BBIITOJIHATH BHIUMCICHNE
3HA4YeHUI U MpeoOpa30BaHusl BEIPAKCHUHN CO CTETICHSIMH U JIoTapupMamu,
npeoOpa3oBaHust APOOHO-PAIIHOHATILHBIX BEIPAXKCHUH; YMEHUE ONIEPUPOBATH
MOHATHSIMHU: TIOCJIEAOBATEIbHOCTD, apu(MeTHUECKas! IPOTPECCHS], TeOMETPpHUIECKast
nporpeccusi, 06CKOHEYHO YOBIBAIOIAsl TEOMETPHUECKAsl TPOTPECCHS]; YMEHHUE 3a/1aBaTh
MOCJIEe/IOBATENILHOCTH, B TOM YHCJIE C IIOMOIIBIO0 PEKYPPEHTHBIX (POPMYIT; yMEHHE
OINEpUPOBATh MOHATHSIMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMITIEKCHBIE YNCIIA,
MOJyJIb ¥ apI'YMEHT KOMIUIEKCHOT'O Ynciia, hopMma 3ariucH KOMIIEKCHBIX YHCEeI
(reoMeTpuUecKas, TPUTOHOMETpHYECKas U anredpanyeckas); yMeTb IPOU3BOAHTH
apuMeTHIecKre 1eHCTBUS C KOMIUIEKCHBIMH YHCIIaMH; IPUBOANUTE IPHUMEPbI HCIIONb-
30BaHUS KOMIUIEKCHBIX YHCEIT; ONIEpUPOBATh MOHATHAMH: MaTpHuLa 2x2 u 3x3,
OTIPEAETUTENb MATPHIIB], TEOMETPUUECKUI CMBICI OTIPEIETUTENS

YMeHue onepupoBaTh NOHIATUAMHE: PallMOHANTBHBIC, HPPAITMOHALHEIE, TOKA3aTEILHEIE,
CTETIeHHbIE, JIoTapu(MUIECKHEe, TPUTOHOMETPUYECKHE YPaBHEHHUS 1 HEPABEHCTBA, MX
CUCTEMBI; YMEHHUE OTIepUPOBATh MOHSATHSIMHE: TOXIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUI M HEPABCHCTB,
PaBHOCHJIFHOCTb YPaBHEHUM, HEPABEHCTB U CUCTEM; YMEHHE peIllaTh YPaBHEHUS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3IIMYHBIX TPUEMOB; pelIaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TTapaMeTPOM; IPUMEHSTH YPaBHECHHUS, HEPABEHCTBA, UX
CHUCTEMBI JUUIs pEIICHUST MATEMaTHUECKHX 3a/1a4 M 33]1a4 U3 Pa3InYHbIX 00JacTel HAyKH U
peaIbHOM KU3HU

YMeHue onepupoBath NOHATUAME: QYHKIHSA, YETHOCTD (GYHKLUUH, TIEPUOAUIHOCTD
(YHKINU, OTPaHUYEHHOCTD (YHKIIMU, MOHOTOHHOCTh (DYHKITUH, SKCTpEMyM (DyHKIINH,
HanOoIbIllee U HAaNMEHbIIee 3HAYCHUS (PYHKIIMN Ha IPOMEXYTKE, HENPEphIBHAS
($yHKUuMs, acCUMNTOTH rpaduka QyHKINY, IIepBast U BTopast Ipon3BogHAas GYHKLINH,
reoMeTPUUYECKHA U (PU3NIECKUH CMBICI TPOU3BOIHOM, IEPBOOOpa3Hasi, ONpeaeIEHHbIN
WHTETpa; yMEHHE HAXOUTh aCHMIITOTHI Tpadrka GyHKIIUH;, YMEHUE BEIYUCIISATH
MIPOU3BOJHBIE CYyMMBI, IPOU3BEICHNUS, YACTHOTO M KOMITIO3UIMK (PYHKUMH, HAXOIUTD
ypaBHEHHUE KacaTeNbHOH K rpaduKy QyHKUNHU; YMEHUE HAXOAUTh MPOU3BOTHBIE
3JIeMEHTapHbIX (QYHKIIHIA; YMEHHE UCTIOIh30BaTh IPOU3BOAHYIO JJISI UCCIIEAOBAHUS
(GyHKIWH, HAXOIUTHh HAKOOJIBITNE U HANMEHBIITVE 3HaUeHHs (YHKIIUH; 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]auax; HaXOUTh IJIONIAId U 00bEMBI




Kon
MPOBEPsIEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBAHMS K NPeIMETHBIM pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI CpeIHEro 001Iero 0opa3oBaHusi

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

YmMenne oneprupoBaTh MOHATHSIMHE: Tpaduk QyHKINH, 00paTHAS QYHKITUS, KOMITO3UIIHS
(byHKIWMH, TMHEHHAsS QYHKINA, KBaapaTHIHas QYHKIUS, palliOHAIbHAS (YHKITHS,
CTeTieHHasl (PYHKIIUS, TPUTOHOMETpHUYeCcKre (GYHKIIUH, OOPATHBIC TPUTOHOMETPHUECKHE
(hyHKIMH, TTOKa3aTenbHas 1 JorapudMudeckas pyHKINH; YMEHUE CTPOUTH TPaPUKU
M3YYCHHBIX ()YHKIIHA, BHIMOJHATE peoOpa3oBanus rpaukoB (yHKIIHIA, UCTIOIH30BATh
rpaduKu YIS U3y4CeHUS TPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33]1a4 U3 JPYTUX
y4eOHBIX TPEIMETOB U 33]Ia4 U3 PEaTbHO KU3HH; BhIpaKaTh (HOPMyIaMHu 3aBHCUMOCTH
MEX/1y BEIMYMHAMU; UCTIONB30BaTh CBOMCTBA U rpauKu PYHKIIUN IS pEeIICHUS
ypaBHEHUH, HEPABCHCTB U 3aja4

C mapamMeTpamu; n300paxarh Ha KOOPIUHATHON IIOCKOCTH MHOKECTBA PEIICHUH
YpaBHEHHI, 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; COCTAaBJISATh BBIPAXKEHUS], yPAaBHEHHUS, HEPABEHCTBA M X CUCTEMBI IO
YCIIOBHUIO 33/1a4l, UCCIIE0BaTh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM allliapara
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 ¢ TOMOLIBIO TaOJIHII M JUarpaMM; UCCIIEA0BaTh
CTaTUCTUYECKUE JIAaHHBIE, B TOM YHCJIE C MPUMEHEHHEM Irpad)iuecKuX METO/IOB U
AJIEKTPOHHBIX CPENICTB; IPaUIECKH HCCIIEA0BATh COBMECTHBIC HAOIOICHHS C TIOMOIIBIO
JarpaMM paccerBaHuUs M JIMHEHHOM perpeccuu

YMeHune onepupoBaTh MOHATUSAMHE: CITy4ailHbIN OMBIT U CIy4aiiHOe COOBITHE,
BEPOSITHOCTD CITyYaifHOTO COOBITHS, yMEHUE BEIYUCIISTH BEPOSITHOCTD C UCTIOIB30BAaHUEM
rpadUuecKuX METOJIOB; MPUMEHSATH (JOPMYJIIBI CIIOKEHHSI M YMHOKEHHSI BEPOSITHOCTEH,
(hopMyIty mosiHON BeposTHOCTH, hopmyny bepHymnun, komOrMHaTOpHBIE (HaKThI

1 (OPMYJIBL; OLIEHUBATH BEPOATHOCTH PEATBHBIX COOBITHIl; yMEHUE ONIEPHPOBATH
MOHATHUAMU: CIIy4aiiHas BEIMYMHA, pacIipe/ielieHrne BEPOsTHOCTEH, MaTeMaTHIeCcKOoe
OKHJIaHHe, TUCTIEPCHS M CTAaHJAPTHOE OTKJIIOHEHHUE CITy4ailHOM BETMYHHBI, (YyHKLIUH
pacrpeesieHusl U IIOTHOCTH PaBHOMEPHOT0, TIOKa3aTeIbHOIO M 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
00JIBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SABJICHUIX; YMEHHUE OTIEPHPOBATH
MOHATHUSAMU: COYETaHHE, TIEPECTAHOBKA, YMCIIO COYETaHUH, YMCIIO TEPECTaHOBOK; OMHOM
HrloToHa; ymMeHne npuMeHsITh KOMOMHATOpHBIE (DaKThI M pacCy>KACHUS Ul PELICHUS
3a]a4; OLEHUBAThH BEPOSTHOCTU PEAIbHBIX COOBITHIA; COCTABISATH 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 IEPIICHIUKYISIPHOCTD 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 UCIIOIb30BaTh IIPYU PELICHUU 3a1a4
M3y4YeHHbIE (DaKTHI M TEOPEMBI TUTAHUMETPUH; YMEHHUE OIIEHUBATH pa3Mepbl 0ObEKTOB
OKPY’KaIOIEro MUPa; CTPOUTh MATEMATUUYECKUE MOJIENH C ITIOMOIIBIO T€OMETPHUECKHUX
MOHSITUN U BEJIMYMH, PEUIaTh CBA3aHHBIE C HUMH NIPAKTHUYECKUE 330a4U
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YMeHue onepupoBaTh MOHITUSIME: TUIOIAAb GUTYPBI, 00bEM (UTYPbI, MHOTOTPAHHUK,




Kon

MPOBEPsIEMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBAHMS K NPeIMETHBIM pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeiHero 001mero 00pa3oBaHus

MIPaBUIIbHBIA MHOTOTPAHHUK, CEUeHHEe MHOTOTpaHHHKA, Ky0, apajuieennIie], Tpu3Ma,
nmupaMua, Gurypa v MoBepXHOCTH BPAIICHUS, IIFITHHAP, KOHYC, TIap, chepa, IIiomais
cdepsl, IWIoNIas TOBEPXHOCTH MMPaMUbI, IPU3MBI, 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 MHOTOTpaHHHKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U
MTOBEPXHOCTH BPAIICHUS, X CEUYEHUS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yMeHHe MPUMEHATh CBOMCTBA T€OMETPUIECKHUX (PUTYP, CAMOCTOSATEIEHO (POPMYITHPOBATH
OTPECTICHUS U3YYaeMbIX (PUTYD, BBIIIBUTATh TUIIOTE3bI O CBOMCTBAX 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, MapajlielIbHbINA IePeHoC,
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 TeOMETPHUYECKHE BETUUMHBI (JJTMHA, YTOJ, TUIOLIa/Ib, 00BEM)
NIPU PELICHUH 33/1a4 M3 APYTUX YYEOHBIX MPEAMETOB U U3 PEATBHO KHU3HU; YMEHHE
BBIYUCIISITH TEOMETPHUYECKHE BEIMUMHBI (JUIMHA, YT, TUIOMAAb, 00BEM, TUTOMAb
MOBEPXHOCTH ), HCIIOJB3YSI M3YUCHHBIE (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
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YMeHne oneprupoBaTh MOHATHAMHU: IPSMOYTOJIbHAsI CUCTEMa KOOPAUHAT, BEKTOD,
KOOPAWHATHI TOUKH, KOOPIMHATEI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOpA Ha
YHCJI0, Pa3ioyKeHHE BEKTOpa 10 06a3ucy, CKaIsipHOE NPOU3BENCHNE, BEKTOPHOE
MIPOM3BEIEHHUE, YTOJl MEXy BEKTOPAMHU; YMEHHE HCII0JIb30BaTh BEKTOPHBINA U KO-
OPAMHATHBIA METOJ IJIsl PELIEHNs] TEOMETPUUECKUX 33/1a4 U 33/1a4 JPYTUX Y4eOHbIX
IPEIMETOB

13

YMeHune BeIOMPATh MOAXOISIINI METOA AJIS pEIeHHs 3a4a4H; IOHUMaHue 3HAYMMOCTH
MaTeMaTHKH B U3yYEHHUHU PUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBICHUI;, yMEHHUE
pacrno3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHKH B ICKYCCTBE, YMEHHE NIPUBOAUTH

pUMEPbl MaTEMaTHYECKUX OTKPHITUI POCCHICKOM M MUPOBOH MaTeMaTn4ecKOi HayKu

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

Kon IIpoBepsieMblii 31eMeHT COlepPKAHUSA

1 Yncna ¥ BBIYUCIICHUS

1.1 HarypanbHble u nenbie uncia. [IpusHaku 1eJIMMOCTH LIEJIBIX YUCE

12 Pammonansabie uncia. OOBIKHOBEHHBIC U JCCATHIHBIE IPOOH, TIPOIICHTHI, 0ECKOHETHBIS
MIEPUOTUICCKUES APOOH

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

14 Cremnenb ¢ 1ensiM nokaszateseM. CTENeHb ¢ palMoHaTbLHBIM oka3aTeeM. CBOMCTBA CTEIICHH

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

1.6 Jlorapudm uncna. JlecsiTuunbie M HaTYpajbHbIE JOrapuMsbl

17 [eiicTBuTenbHbIe Yncia. Apu(pMeTHIecKre ONepauy ¢ 1eHCTBUTENbHBIMHA YHCIaMHU.
[TpuGinkEHHBIC BHIYMCIICHHS, TIPABUJIA OKPYTJICHHS], IPUKHJIKA M OLICHKA pe3yJIbTaTa BHIYMCICHUH

1.8 ITpeobpa3zoBanue BEIpAKEHHIA

1.9 KommuiekcHble gncna

2 YpaBHEeHHS 1 HEPAaBEHCTBA

2.1 Llenbie ¥ qpoOHO-paIMOHATILHBIE YPABHEHUS




Kon

IIpoBepsieMblii 3JieMeHT coepPKAHUS

2.2 HppatinoHaabHbIe YpaBHEHHS

2.3 Tpuronomerpuyieckre ypaBHEHHsI

2.4 ITokazarenbHbIe U JOrapu(QMUIECKUE YPaBHEHHS

2.5 Llenbie 1 qpoOHO-palMOHATIbHBIE HEPABEHCTBA

2.6 HppanmoHaibHble HEpaBEHCTBA

2.7 IlokazaTenpHBIC U JIOTapu(MHIECKIEC HEPAaBEHCTBA

2.8 TpuroHoMeTpruUeCKre HEpAaBEHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHUH ¥ HEPABCHCTB

2.10 YpaBHeHMs, HEPaBEHCTBA M CUCTEMBI C ITapaMeTPaMH

2.11 Martpuia ciucTeMbl TUHEHHBIX ypaBHEHUH. OnpeienuTelb MaTPULbI

3 OyHKIUN U rpaduKu

31 Oynk1ys, cnocoOsl 3ananus ¢ynkuuu. ['paduk Gpynkumu. Bzanmuo odpataeie Gpynkumn. YETHBIE
n HeuétHble pyHKumn. [leprnogndeckne GHyHKIIH
O6macTh omnpeaeneHus 1 MHOKeCTBO 3HaueHuH (pyukimn. Hymn ¢ynaxmum. [IpomexyTku

3.2 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl 1 MUHUMYMBI ()yHKIIH.
HawulOonbiiee 1 HauMeHbllee 3HaYeHUE (DYHKIIMN Ha TIPOMEKYTKE

33 CrenenHas QyHKIUS C HATYpaIbHBIM H IIEJTBIM T0Ka3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-0i CTeIeHH

3.4 Tpuronomerpryueckne GYHKIIHH, HX CBOWCTBA B TpaduKu

3.5 ITokazarenbHas u jorapudmideckast GyHKIMN, MX CBOWCTBA U Tpaduku

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

3.7 ITocmeoBaTeILHOCTH, CIIOCOORI 3a4aHuUs MTOCACA0BATEILHOCTEH

3.8 Apudmernueckas 1 reoMmeTprueckas nporpeccu. @opMysia CI0KHBIX MPOIEHTOB

4 Hauaya MaTeMaTHueCcKoOro aHaim3a

4.1 IIpomsBoanast GyHKIMH. [Ipon3BoHBIC d7IeMEHTAPHBIX (DYHKITHI

492 [IpumeHeHne MPONU3BOTHOM K MCCIIETOBAHUIO (DYHKIHI HA MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxosxaenue HanOoJbIIero 1 HAaMMEHbBIIEro 3HAYCHUsI QYHKIMY Ha OTPE3Ke

4.3 IlepBooOpa3snas. MHTErpa

S MHOeCTBa U JIOTHKA

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

5.2 Jloruka

6 BeposiTHOCTh U cTaTUCTHKA

6.1 OnucarenbHasi CTAaTUCTHKA

6.2 BeposatHocTh

6.3 Kombunaropuka

7 I'eomerpus

7.1 Durypsl Ha JIOCKOCTU

7.2 [IpsiMbIe ¥ TUIOCKOCTH B TIPOCTPAHCTBE

7.3 MHOTOrpaHHHUKH

7.4 Tea 1 MOBEPXHOCTH BpalCHHS

7.5 KoopanHathl 1 BEKTOPHI




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremartuka: anreOpa ¥ Hayaja MaTeMaTHYeCKOTO aHaju3a, reoMeTpus. Anredpa u
Havaya MmaTeMarudeckoro aHanmsa, 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 ¢ oOrpaHm4eHHOM OTBETCTBEHHOCTbIO M3marensckuii nenrp «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 ¢ orpaHm4eHHOM OTBeTCTBEHHOCThbIO WM3nmarensckuit nentp «BEHTAHA-
I'PA®»; AkuronepHoe obmiectBo «M3maarenberBo «IIpocBemennes

* Marematuka. ['eomerpus; 10 kmacc. yriybneHHoe oOyudenune Mepsnsak AT,
Homuporckuii JI.A., TlonsxkoB B.M.; mox penakumeir Ilomonbckoro B.E. OO6mectBo ¢
orpaHn4eHHON oTBeTcTBeHHOCThIO M3narenbckuil neHTp «BEHTAHA-I'PA®»; AxunonepHoe
obmectBo «M3marenscTBO «IIpocBenieHmer

* Marematuka. ['eomerpus; 11 «kmacc. yrimybnenHoe oOyuenune Mepsnsak AT,
Homuporckuii JI.A., TlonskoB B.M.; mox penakumeir Ilomonbckoro B.E. OO6mectBo ¢
orpaHn4eHHON oTBeTcTBeHHOCThIO M3narenbckuil neHTp «BEHTAHA-I'PA®y»; AxunonepHoe
obmectBo «M3narenscTBO «IIpocBemnieHmer»

* Maremartuka: anreOpa ¥ Haudajga MaTeMaTHYECKOro aHalu3a, reoMerpus. Anredpa u
Hadaja MaTeMaTudeckoro aHainm3a, 11 knace/ Huxonbckuii C.M., Iloranos M.K., Pemernukon
H.H. u npyrue, Akunoneproe o6mectBo «M3natensctBo «IIpocBemenue»

* MartemaTtuka: anreOpa M Hadaja MaTeMaTHYECKOTO aHalu3a, reomerpus. Anredpa u
Hadaja MateMaTudeckoro ananmsa, 10 kimace/ Hukonbckuii C.M., IToranoB M.K., Pemrernukos
H.H. u npyrue, Axunoneproe o6mectBo «M3natensctBo «IIpocBemenune»

* 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.; Yacts 2: Mopakosuu A.I'. u apyrue; nojn penakuueir Mopnakosuuya A.I'., O6mectBo ¢
orpanndeHHo# oTBeTcTBeHHOCThIO « MO MHEMO3MHA»

* MaremaTtuka: anrebpa M Hadajla MaTeMaTHYECKOTO aHaiu3a, reomeTpus. Anredpa u
Hayajia MaTeMaTH4decKoro aHanmsa (B 2 yactsax), 11 kmacce/ Yacte 1: Mopakosuu A.I'., 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 a1 10 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaeHuil; 6a3oBblil U yrinyOnénuslid ypoBenb; M.: [Ipocsemenue, 2020 r. / KO.M. Konsarus,
M.B. Tkauéna, H.E. ®enoposa, M.U. I11aOyHuH.

2. Anrebpa u Havana aHanu3a: ydeOHMK Uit 11 kimacca oOmieoOpa3oBaTenbHBIX
yupexaeHuit (0a30BbIil u mpodunbHe ypoBeHs) - M.: [Ipocsemenue, 2020 r.

1. CoOopuuk paboumx mporpamm no maremaruke k YMK: KO.M. Komsrun, M.B.
Trauésa, H.E. ®enoposa u apyrue. - /

2. Anrebpa u Hayana aHamusza. 11 xmacc: Iloypounsle miansl (mo yueOHuky LIILA.
AnumoBa u 1p.).ABTop-coctaButens [.U. ['puropsesa. - Boarorpaa: Yuurtens, 2004 . /

3. KonrtponbHO-U3MepuTenbHble MaTepuansl. AnreOpa u Havyana aHanumza: 11 kiacc.
Cocrasurens A.H. Pypykun. - M.: Bako, 2011 r./

4. B.b. HekpacoB. Bcs mxonbHast martemaTtnka. Camoe HeoOxoaumoe. YueOHOe
mocobue st 6a30Boi 1 poduIbHOM mKoJbL. - Crio: CMUO Tlpecc, 2011 1. /

5. C.M. CaaksH, B.®. byty3os. U3yuenue reomerpuu B 10-11 knaccax: Metoauueckue



pexkoMeHanuu K yueOHuky. Kuaura s yaurens. — M.: [Ipocsemenue, 2019 r.
6. Bb.I'.3uB. Tectsl no anre6pe u Havaixam ananuza g 10-11 kmaccos.- Cno: CMUO
[Ipecc,2002

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET

Bbu6aunorexa IIOK https://m.edsoo.ru/863f8b56
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