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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma no anreOpe ¥ HadajaM MaTEMaTHYECKOrO aHalIu3a Ha
YpOBHE cpeaHero oOiero oopa3oBaHUsl MOJATOTOBJIEHA HAa OCHOBE CIEIYIOIIMX
HOPMATUBHBIX JOKYMEHTOB:

o denepanbHoro 3akoHa «O0 oOpazoBannm B Poccuiickoit deneparum»
oT 29.12.2012 roga Ne 273-®D3 ¢ u3MEHESHUSIMU U TOTOJTHCHUSIMHU;

° npukaza MuHucTepcTBa npocBenieHuss Poccurickorn dPenepanuu OT
12.08.2022 Ne 732 «O BHeceHUM U3MEHEHHU B (efepalibHbI TOCY1apCTBEHHBIH
oOpa3oBaTeNbHBIM CTaHAAPT CpEeAHEro oOIIero oOpa3oBaHUs, YTBEP>KICHHBIM
npuka3oM MuHuctepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepannu ot 17.05
2012 Ne 413» (3apeructpuposan 12.09.2022 Ne 70034);

o npukaza MunucrepcTBa npocsemenus Poccuiickon @enepanun OT
18.05.2023 Ne 371 «OO0 yrBepxkaeHun QeaepanbHOll  00pa3oBaTEIbHON
nmporpamMmbl cpeniHero oobiero oOpazoBanus» (3apeructpupoBan 12.07.2023 Ne
74228);

o pa3BUTUSI MaTeMaTudeckoro obpazoBanus B Poccuiickoit denepannn
(yTB. pactiopspxenuem [IpaBurtensctBa PD ot 24 nexabps 2013 r. N 2506-p);

° CaHUTAPHBIX IIPaBUII CII 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTHYECKHE TpeOOBaHUS K OpPraHU3allMM BOCIHUTAHHUS WU OOy4eHUs,
OTJIbIXa U 03JJOPOBJIEHUS AETEN U MOJIOIEKI»;

o npukaza MunnpocBemenus Poccun ot 21.09.2022 N 858 «O6
yTBEpKJIeHUH  (enepaibHOTO  TepeuHs  y4eOHWUKOB,  JOMYIIEHHBIX K
WCIIOJIb30BAHUIO TMPU pealn3alrdyd HUMEIOIIMX TOCYJAapCTBEHHYIO aKKPEAMTALMIO
o0pa3oBaTeIbHBIX MPOrpaMM HAYaJIbHOrO OOIIEro, OCHOBHOTO OOLIETr0, CPEIHETO
oO1iero oOpa3oBaHUs OpPraHU3aAlUSIMHU, OCYIIECTBISIONIMMHU 00Pa30BATEIbHYIO
JIEATEIIbHOCTh U YCTAHOBJIEHUS MPEJEIBbHOIO CPOKA UCIOJIb30BAHMS UCKITFOUEHHBIX
yueOHukoB» (3apeructpupoBano B Mwuniocte Poccum 01.11.2022 N 70799) (B
penakiuu npukasza ot 21.07.2023 Ne 556);

o npukaza Munucrepcrsa npocsemieaust PO ot 02.08.2022 Ne 653 «O6
YTBEPKJICHUH (heIepaIbHOTO MEPEUHsI 3JIEKTPOHHBIX 00pa30BaTeNIbHbIX PECYPCOB,
JONYIICHHBIX K HWCHOJIb30BAHUIO MPH PEATU3ALNU HUMEIOIIUX TOCYIapCTBEHHYIO
aKKpenuTanui  obpasoBarenbHbIx — mporpamm  HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOIiero oopa3zoBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpYroi CTOPOHBI, (hOopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIJIEHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM



JUTsl OCBOEHUS MH(OPMATUKH, 0OIIECTBO3ZHAHUS, UCTOPUH, CJIOBECHOCTH U JIPYTUX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKH, KOTopas (GOpMYIUPYeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTUSA YKOHOMUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEHIIero oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBaTh
YTBEPKIACHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHHEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xoxe u3ydyeHusi yueOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTUYECKOIO
aHanu3a» OOy4YarolIUecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs NTPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE pEeajbHbIX CUTYAIlUH,
WHTEpIIPETAllUA  TOJYYEHHBIX  PEUICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTEMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

YuebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATeIIbHOCTH, TpeOyroued MpOAOIKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbrar.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTH4YeCKOTO
aHaju3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykType yueOHOro kypca «Ainredpa W Hauyajga MaTeMaTH4YE€CKOro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIBHO-METOINYECKUE IMHUK: «YHuncia
U BhIUKCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTH4YecKoro aHanuza», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIepPKATEeIbHO-METOIMYECKHE JIMHUM HW3YYaloTCsd Ha MPOTSHKEHUM JBYX JIET
oOydyeHHsT Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpYyr Ipyra U MOCTENEHHO HACHIMAsCh HOBBIMM TEMaMH W pazaenaMu. [[aHHbIN
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
cCollep)KaHNEe HECKOJIbKUX MAaTeMaTUYeCKHX JUCIUIUINH, TaKuxX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUM aHaIN3, TEOPHUS MHOXECTB, MaTeMaTh4decKas



jgoruka u apyrue. [lo mepe Toro kak oOyuaromuecsi OBJaaeBalOT Bc€ Ooiee
HMIMPOKUM MATEMATUYECKUM aliapaToM, Y HUX MOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
pEILICHUs] CaMOCTOSITENILHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJauH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHO-MEeTOANYECKas JIMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpasoBaHusi 0co00oe BHUMaHHE  yAensercs  (POPMHPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHHH, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATYypaJbHBIX, LEJNbIX,
pAalMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HCEl. B KaXIOM H3 JOTUX MHOXKECTB pPaccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpALUU: [JEJIEHHE Halelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBbIX YHCEN, OCOObIe CBOMCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETUUECKUE ONEpaIiu, a TaKXKe
W3BJICYEHUE KOPHS HATYypaJbHOW CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOKHOCTSAMH MX IIPUMEHEHUSA I PEUICHUS PAa3jIMYHBbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETHU3aIUs.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpammbl IpPEeayCMOTPEHO pELICHUWE COOTBETCTBYIOIIMX 3amad. B
pe3yapTaTe OOy4arolUecss OBJIAJEBAIOT PA3JIMYHBIMA METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, MOKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napamerpsl. llosydeHHbIE yMEHHMSA IIMPOKO HCIOIB3YIOTCS IPH
UCCIIEIOBAaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHON, MPU PEHICHUH MPUKIATHBIX
3a/lay M 3a7a4 Ha HaXOXKJEHUE HAauOOJBIINX U HAUMEHBIIUX 3HAYCHHUHN (YHKUIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuérel 1o  (Qopmynam, npeoOpa3oBaHus  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUH,
COJEpKalIMX CTENEHU U Jiorapudmbl. bnaronaps u3ydeHuio anreOpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U



abCTPaKTHOTO MBILIUICHUS OOy4aroumxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE€ PaBEHCTB W HEpPaBEHCTB. AnreOpa
npemyiaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(hMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS pelIeHUs 3adad U3 JPYIHX Y4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMAaTUYECKUM aHAJIU30M,
TaK W C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
ynensiercs: (popMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIWU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIYy BEIUYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHasg nuHUsA «Havama mMareMaTrMdeckoro aHajan3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYMHBIX O0YyYaIOIIMMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiATh WX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUA, BBIYUCIATH IUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalUu,
NO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pPaclo3HaBATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyuvarouuecs: y3HaT O
BBIJIAIOIINXCST pE3yJIbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIIOYAET B
ceOsl IJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHKHU
U Tpe[iaraloT Haubosiee YHUBEPCAJIBHBIA S3bIK, OOBEIUHSIONINI BCE pazJieibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKue



JTUCIUIIMHBI U WX TPWIOKEHHsT B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh OOy4YarImIeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIH30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKH KakK HayKd CJeAyeT MpPU3HATH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJEJAOBAHHE ONPEIETEHHBIM
MpaBWiaM  TMOCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  dBJEMEHTaMu
MaTeMaTUYECKOU JIOTUKH CHOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HA OCHOBE JIOTMYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHUPOBAHUS, KOTOPHIE TPHU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS OSTUX MOJIeNIeH C TOMOINIBIO arfmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAli TMOJYyYEHHBIX pe3yibTaToB. Takue
3a/IaHUs BILUIETCHBI B KQXK/IbIN U3 pa3/esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOr0o Kypca LIMPOKO HCIOJB3YeTCs ISl pEelIeHUs] MPUKIaAHbIX 3anad. [lpu
pelIeHNH  peabHBIX  MPAKTUYECKUX  3aJa4  oOydaromuecsi  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETU3UPOBATH  MPOOIJieMy.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYUCICHUMH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms gyskiuit. I'paduk  QyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U SKCHOHEHIIMAIBHBIA pOCT. Yuncio e. @opmyia CI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PELICHWH 3a1ad W3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Yucia. Apudmerndyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHUW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPaAMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpEepPbIBHON (DYHKLIUH HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHblX ypaBHEHUH. MaTtemaTudyeckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00beKTa, SBJICHU, IpOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh IpapruecK;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpakaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CTIOCOO pEIIeHUs C
y4IE€TOM UMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JEUCTBUI ¥ MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIBTATOB, BIIAJICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pelieHHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYATLHON
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaHJbI, OIICHHBATh
KauyeCTBO CBOET0 BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CHOPMYITHPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSIThL JIpOOM W TPOLIEHTHI ISl pEIIeHUs TPUKIAIHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOpPMY 3aIMCH NEUCTBUTENBHBIX YUCEN JJI PEIIECHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHSAMHU: JIOTapU(PM UHKCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATHUAMM: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATUSMHU: MHOIOWIEH OT OJHOM INEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWMHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COJEPIKAIINUX CTETIEHHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA POBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3aAaHUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUINU, HYJIU QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYEeCKOro aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHNUH 33]a4 U3 JIPYTHX yUYEOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasibHBIX uMcen s pelieHus 3a1a4, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TMOHATHSIMHU: WPPAIMOHAIBHBIE, MMOKAa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYJBI  JJII  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSTH TpauuecKrue METOJIbI /I PEIICHUSI YPaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAaUeHUs (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



CBOOOZHO OMEpUPOBATH TMOHATUSMHU: TEPBOOOpa3Hasi, OMpPEaeIEHHbBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHNE O MaTeMaTHYeCKOM MOJEIHPOBAHUM Ha TIpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Dopmbl
peaju3anuu
BOCIIUTATEIbHOIO
NMOTEeHIuAJIA
pasaena/TemMmbl

MHOK€eCTBO IENCTBUTENBHBIX YHACEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
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* MOOYXXJIeHHE
o0ydJaronmxcs
coOironarh Ha
ypoKe
OOIIETIPUHATHIE
HOPMBI TIOBE/ICHUS,
npaBuiia OOIICHHUs
CO CTapIIUMHU
(megarornuecKuMu
paboTHUKAaMU) U
CBEPCTHUKAMH
(oOy4arormumucs),
TIPUHITUITHI
yueOHOU
JTUCIUTUINHBL U
caMOOpraHu3allnu;
* IpUBJICUYCHUE
BHUMAaHUS
00ydJaromuxcs K
IIEHHOCTHOMY
aCTIeKTy
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M3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
pazzena yepes
nooop
COOTBETCTBYIOIINX
YIPA)KHEHU;
BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp, KOTopbie
MOMOTal0T

o/ iepKaTh
MOTHBALIUIO
oOydJaronmxcs K
MOJIyYEHUIO
3HAHUM,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOUIEHU B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
T00poKenaTeIbHON
aTMocQepsl BO
BpeMs ypoKa

Oyukuuu u rpadpuku. CreneHHass GyHKIMS C

O EJIBIM ITOKa3aTCIIEM
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* BKJIFOYEHHE B
YPOK UTPOBBIX
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POLEAYp JUTs
HOJIEP>KaHUS
MOTHBAILIUH
o0ydJaromuxcs K
MOJIyYEHUIO
3HAHUIL;
NPUMECHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
(dhop™m paboTHI €
00y4arIuMucs:
UHTEIJIEKTYaIbHBIX
urp,
CTUMYJIHPYIOIINX
M03HABATEIIBHYIO
MOTHBAIIHIO
oOydJarouuxcs; *
IPUMCHCHHE
TPYNIOBOI pabOThI
WIN pabOTHI B
napax, KOTopble
y4yaT 00y4Jarouuxcs
KOMaHJTHOH paboTe
¥ B3aMOJICHCTBHIO
C IpYyTrUMH
o0yJarouuMucs

ApudmeTrueckuil KOpeHb N-Oi CTETNEeHHU.
HppanmonaibHble ypaBHEHUS
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* IpUBJICUYCHUE
BHUMAHUA
00ydJaromuxcs K
IIEHHOCTHOMY
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aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
pazzena yepes
no100p
COOTBETCTBYIOIINX
YOPAKHEHUI;
BKIIIOUEHUE B YPOK
UTPOBBIX
npoueayp, KOTopbie
HOMOT'at0T
HOJIEPKATh
MOTHBAIIUIO
oOydJaronmxcs K
MIOJIyYEHHIO
3HAHUM,
HAJTKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHU B
KJIacce, MOMOTaroT
YCTaHOBJIEHHUIO
no0poXxKenaTeTbHOU
aTMocQepsl BO
BpeMs ypoKa

[TokazarenpHas pynkuus. [lokazarensHbie
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* IPUMCHCHUC HA




YpaBHEHUS
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ypoKe
WHTEPaKTHBHBIX

(dhopm paboThI ¢
00yJaroIUMUCS:
WHTEJUICKTYalbHBIX
urp,
CTUMYJTHPYIOIIHX
MIO03HABATEJBHYIO
MOTHBAIIHIO
oOyyJaromuxcs; ®
pUMEHCHUE
IPYIIIOBON pabOThI
WM paboThI B
napax, KOTOpbIe
ydaT 00y4Jaronuxcs
KOMaH/HOH padoTe
¥ B3aMOJICHCTBHIO
C IpyTUMU
o0yyaromuMucs; ¢
noOyxJIeHue
oOyJaromuxcs
coOiroaaTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBEI TIOBEJICHUS,
npaBuiia OOIEHUS
CO CTapIIUMHU
(memaroru4ecKuMu
pabOTHHUKAaMU) U
CBEPCTHUKAMHU



https://resh.edu.ru/
https://ege.sdamgia.ru/

Jlorapudpmuueckas pyHKIUS.
Jlorapudpmuueckue ypaBHEeHUs

18

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

(oOygarommumucs),
TIPUHITUITBL
yaeOHOU
JVCIIATUTAHBL 1
CaMOOpTaHU3aIlHH;

* BKJIFOUCHHUE B
YPOK UTPOBBIX
npoueayp, KOTopsie
MOMOTal0T
NOJIIEPKATh
MOTHBAIIHIO
o0ydJaronmxcs K
MOJIyYEHUIO
3HAHHI,
HAJIKUBAHUIO
MO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOUIEHUN B
KJIacce, IOMOTaroT
YCTaHOBJICHUIO
T00poKenaTeTbHON
aTMocdepsl BO
BpeMs ypoKa; *
MpPUMEHEHUE
TPYNIOBO paboThHI
WK pabOTHI B
napax, KOTOpble
ydar 00yJaromuxcs
KOMaHJHOU paboTe
¥ B3aUMOJICHCTBHIO



https://resh.edu.ru/
https://ege.sdamgia.ru/

C IpYyrUMH
oOyJarouMucs

Tpuronomerpuueckre BbIpaKeHUs U
ypaBHEHHUS

22

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* BKJIFOUCHHE B
YPOK UTPOBBIX
pOIEAYp, KOTOPBIC
MIOMOTAFOT
NOJIEPKATh
MOTHBAIIHIO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHHI,
HATAKUBAHUIO
MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHONICHUN B
KJ1acce, MOMOTaroT
YCTaHOBJICHHUIO
no0poXxKenaTeTbHOU
aTMocQepsl BO
BpEeMs ypOKa; *
IIPHUBJICUCHHE
BHUMAaHUS
oOydJaronmxcs K
[IEHHOCTHOMY
ACTIEKTy
U3y4aeMbIX Ha
YPOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCIIMTATEIHHBIX
BO3MOHOCTEN



https://resh.edu.ru/
https://ege.sdamgia.ru/

CoJIepKaHus
y4eOHOT0
npeaMeTa uepes
JIEMOHCTPALINIO
oOydJaromuMces
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeI0BEKOMI00US U
n00pOCepIeYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI
YTCHMSI, 3a]1a9 JISI
pelIeHus,
POOJIEMHBIX
CUTYaLHUH I
o0CyXJIeHUS B
KJ1acce;

IlocnenoBaTeabHOCTH U nporpeccuun

10

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IPUBJICUCHUE
BHUMaHUS
oOyJaromuxcs K
LEHHOCTHOMY
aCeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHKE
BOCITUTATEIHHBIX



https://resh.edu.ru/
https://ege.sdamgia.ru/

HenpepriBabie pynkiuu. [IponsBoanas

20

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

BO3MOKHOCTEHN
coJiepKaHus
paznena yepes
noa0o0p
COOTBETCTBYIOILIUX
YIPA)KHEHU;
pUMEHEHNE
IpYyINIIOBON pabOTHI
WM paOOTHI B
napax, KOTopble
y4daT 00y4arouuxcs
KOMaHJHOH paboTe
U B3aUMO/ICHCTBUIO
C IpyruMu
oOy4aromuMucs;

* BKJIIOUCHHE B
YPOK UTPOBBIX
npouexyp uis
HOJIePIKaHUS
MOTHUBAIIH
o0ydJaromuxcs K
MOJTyYCHHUIO
3HAHMUIL, *
IpUMEHEeHHEe Ha
ypoke
MHTEPaKTUBHBIX
(opmM paboThI C
00yJaroIuMuUCS:
WHTEIUICKTYaJIbHBIX
urp,



https://resh.edu.ru/
https://ege.sdamgia.ru/

CTUMYJTHPYIOIINX
NI03HABATEIBHYIO
MOTHBAIUIO
o0ydJaromuxcs; *
pUMEHECHUE
IpYyMIIOBON pabOTHI
i paboThl B
napax, KOTOpbIe
ydaT 00y4Jaronuxcst
KOMaHJHOH paboTe
Y B3aUMOJICHCTBUIO
C IPYTUMHU
00y4aromuMucs;

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* PUBJICUYCHUE
BHUMAaHUS
oOyJaromuxcs K
[IEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHKE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
coJiep>KaHus
yueOHOTO
npeaMeTa uepes
JIEMOHCTPAIIHIO
oOydJarouMces
TIPUMEPOB
OTBETCTBEHHOTO,



https://resh.edu.ru/
https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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10

IPaXTaHCKOTO
ITOBEICHUS,
IPOSIBIICHUS
YeJIOBEKOJIIOOHS U
100pOCePICYHOCTH,
4yepes moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJIs1
YTEHHMS, 3a]1a4




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Uccnenoanue GyHKIMMA ¢ TOMOIIBIO
MIPOU3BOHOMN

IlepBooOpazHas 1 UHTETpa

KoanuecTBo 4acoB

Bcero

22

12

KoHnTpoJbHbie
padoThbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

POII

DopMbI
peanu3anuu
BOCIIUTATEIbHOIO
NOTeHIHAJIA
pasaena/TemMbl

* IpUMEHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
dbopM paboOTHI ¢
00yJaroMMucCs:
UHTEIJIEKTYaTbHBIX
urp,
CTUMYJIHPYIOIINX
MO3HABATEIIbHYIO
MOTHBAIIHIO
oOydJaromuxcs; *
IPUMCHCHHE
IpyNnoBOi paboThl
WU paOOTHI B
napax, KOTopbie
yuar
o0yJaromuxcs
KOMaH/JHOH paboTe
¥ B3aUMOJICHCTBHIO
C IpYyrUMH
00yJaronuMucs

¢ BKIIIOYCHHUEC B


https://resh.edu.ru/
https://ege.sdamgia.ru/

https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

YPOK UTPOBBIX
nporenyp,
KOTOPBIE IOMOTAIOT
NOJIePIKATh
MOTHBAIUIO
o0yJaromuxcs K
MOJTyYEHUTO
3HAHUI,
HATAKUBAHUIO
MTO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHONIEHUN B
KJiacce, IoOMOTaroT
YCTaHOBJICHHIO
no0poXKeIaTeTbHOU
aTMocQepsl BO
BpEeMs YpOKa; *
IPUMCHCHHE
TPYNIOBOI pabOThHI
WIN pabOTHI B
napax, KOTopble
y4ar
o0ydJaronmxcs
KOMaHJTHOH paboTe
M B3aUMOJICHCTBHIO
C IpYyrUMH
o0yJarmuMucs

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHM.
Tpuronomerpuyeckue HepaBeHCTBA

14

POII
https://resh.edu.ru/
PemyEI'D

* IPUMCHCHUC HA

ypoKe
WHTCPaKTUBHBIX



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/

https://ege.sdamagia.ru/

(hopm paboTHI €
00yJaroNUMUCS:
WHTEJUICKTYaTbHBIX
urp,
CTHUMYJIUPYIOIIAX
MO03HABATEIIBHYIO
MOTHBAIIHIO
oOyJaromuxcsi;
IPUMCHCHUE
TpYyNIIOBON pabOTHI
WM paboThI B
napax, KOTopbIe
y4ar
oOyJaromuxcs
KOMaHHOU paboTe
Y B3aUMO/JICHCTBUIO
C IpyTUMU
oOyJarouuMucs

I/IppaL[I/IOHaJ'IBHBIG, IIOKa3aTCJIbHBIC U
JIOFapI/I(I)MI/I‘-ICCKI/IC HCpPaBCHCTBA

24

POII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

* IpUMEHEHHE Ha
ypoKe
HHTCPAKTUBHBIX
dhopm paboThI ¢
00yJaroMMuCs:
UHTEIIEKTYaTbHBIX
urp,
CTUMYJTHPYIOIIHX
MO3HABATEIIbHYIO
MOTHBAIIHAIO
oOydJaromumxcs; *
IIPUMEHEHHUE



https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

KommiiekcHbie uncia

10

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

IpYIIOBOI pabOTHI
WU paOOTHI B
napax, KOTopble
yuar
o0ydJaronmxcs
KOMaHJIHOU padoTe
Y B3aUMO/ICHCTBUIO
C IpyruMu
o0yJarouMucs

* IpUMEHEHHE Ha
ypoKe
WHTEPAKTUBHBIX
(dhop™m paboTHI €
00yJaroMMucCs:
UHTEIJIEKTYaIbHBIX
urp,
CTUMYJTHPYIOIINX
MO03HABATEIbHYIO
MOTHBAIIHIO
oOydJaromuxcs; *
IPUMCHCHHE
IpyNnoBOi paboThI
WU paOOTHI B
napax, KOTopble
ydar
o0yJaromuxcs
KOMaHJIHOU paboTe
U B3aUMOJICUCTBUIO

C IpYTUMHUA
00yJaronuMucs



https://resh.edu.ru/
https://ege.sdamgia.ru/

HarypanbHsle u niensle yucia

10

POIII
https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

* IPUBJICUYCHUE
BHUMAaHUS
oOydJaronuxcs K
[IEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTECH
coJiepKaHus
paszena depes
oa0o0p
COOTBETCTBYIOIIUX
YIPA)KHEHU;
BKITIOUCHUE B YPOK
UTPOBBIX
poLenyp,
KOTOpBIE TOMOTAIOT
MOJIIEPKATh
MOTHBAIAIO
oOyJaromuxcs K
MOJTYYCHUIO
3HAHHI,
HaJTA)KMUBAHHUIO
MMO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUU B
KJIacce, IOMOTal0T
YCTaHOBJICHHUIO



https://resh.edu.ru/
https://ege.sdamgia.ru/

n00poXKenaTeTbHOU
aTMocdepsl BO
BpEMs YpOKa,

CucreMsl pallMOHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUH

3agauu ¢ nmapaMeTpamu

12

16

POIII
https://resh.edu.ru/
PemyEI'D
https://ege.sdamgia.ru/

POII

* IPUBJICYCHUE
BHUMAaHUS
o0yJaromuxcs K
HEHHOCTHOMY
aCTeKTy
U3y4aeMbIX Ha
YpOKax sIBIICHUH,
UCIIOJIb30BaHUE
BOCIIUTATEIBHBIX
BO3MOKHOCTEN
coJiepKaHus
paszena uepes
oa0o0p
COOTBETCTBYIOLINX
YIIPA)KHEHU;
pUMEHEHNe
IpyNnoBoi paboThl
WU paOOTHI B
napax, KOTopble
yuar
oOyJaromuxcs
KOMaHJIHOU paboTe
U B3aUMOJICHCTBUIO
C IpyTUMHU
00yJaronuMucs

¢ IPHUBJICYCHUC


https://resh.edu.ru/
https://ege.sdamgia.ru/

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT
3HAaHUH

16

https://resh.edu.ru/
PemryEI'D
https://ege.sdamgia.ru/

POIII
https://resh.edu.ru/
PemryEI'D

https://ege.sdamgia.ru/

BHUMAaHUS
oOydJaronuxcs K
[IEHHOCTHOMY
acCIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
HCIOJIb30BaHUE
BOCIIUTATCIBHBIX
BO3MOXKHOCTECH
coJiepKaHus
paszena depes
oa0o0p
COOTBETCTBYIOIIUX
YIpaKHEHU I

* BKJIFOUYCHHE B
YPOK HTPOBBIX
npoLeayp uis
TIOJICPIKAHUS
MOTHUBAIHH
oOydJaronmxcs K
HIOJTYYCHHIO
3HAHMUIL, *
IpUMCHEHHE Ha
ypoke
UHTEPaKTHBHBIX
¢opM paboThI C
00yJarnuMucs:
MHTEJUICKTYaIbHBIX
urp,
CTHUMYJTUPYIOIIAX



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

MMO3HABATEIHHYIO
MOTHBALHIO
o0ydJaronmxcs

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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10







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[ToBTOpenue. YpaBHeHUs, HEPABEHCTBA, CUCTEMbI

1 YPAaBHEHUI U HEPABEHCTB 1

2 IToBrOopenue. dyHKIUU
[ToBrOpenue. Pemenue 3anau

4 Bxonnas koHTpoJibHAas paboTa 1

5 MHox€ecTBO, ONlepaluy Hajl MHOKECTBAMHU U UX 1
CBOICTBa

6 [[MHOXeCTBO, onepaiy HaJi MHOYKECTBAMH U UX 1
CBOMCTBA

7 Koneunsle u 6eckoHeuHble MHOXeCTBA. B3aumHo- 1
OJIHO3HAYHOE COOTBETCTBHE
Bricka3biBaHuA U oniepalyy HaJl HUIMU

9 Juarpammsl Dlinepa-BeHnHa

10 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
anmnapara JJis peleHus 3aaad

11 Mopynpe JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1

12 OCHOBHBIE METO/IbI PEeIIEHUS LIENbIX U IPOOHO- 1
paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

13 OcHOBHBIE METOIbI PELIEHUs LENbIX U APOOHO- 1
palMOHATILHBIX YPaBHEHHUH U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEeIIEHUs LIENbIX U IPOOHO- 1

palMOHAIBHBIX YPABHEHUM U HEPABEHCTB




MHorowieHsl OT OJHON EpEMEHHOM. [lenenne

15 MHOIO4JIeHa Ha MHOTO4YJIEH ¢ ocTaTkoM. Teopema
bezy

16 MHoOTro4JIeHBI ¢ IeTbIMHA KO3 QHUIIHeHTaMHU.
Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

18 Pewienne cucreM IMHENHBIX YPAaBHEHUN
Martpuna cucTeMbl JUHEHHBIX YpaBHEHUI.

19 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICJI ¥ CBOMCTBA; BEIYMCIICHUE €TO 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro TeOMETPUUYECKUN
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €0 3HAYCHUs

21 [IpumMenenne onpenenuTens AJisi peHIeHUs] CHCTEMBI
JIMHEWHBIX YPAaBHEHUN

29 Pemenne npukiagHbIX 33249 C TOMOIIBIO CHCTEMBI
JIMHENHBIX YPaBHEHUN

93 Pemenne npukiagHbIX 3aa4 C OMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

24 KonTponbHas pabora: "PannonanbHble ypaBHEHUS
1 HepaBeHcTBa. CHUCTEMBbI TMHEWHBIX ypaBHEHUN"

o5 OyHK1MS, criocoObl 3a1anus GyHkIH. B3anMHo
obpatubie ¢pyHkimu. Kommosurus ¢yHKImiz

26 I'padux pynkuuu. DnemeHTapHble Mpeodpa3zoBaHus
rpaduKoB PyHKIHI
O6unacTh onpeeneHuss 1 MHOKECTBO 3HAaUEHUH

27 ¢byukuun. Hynu ¢pyaxnuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

28 Uérnble u Heu€THBIE QpyHKIMH. [leproanueckue




¢dyukuu. [IpoMexxyTkn MOHOTOHHOCTH (DYHKIIUU

Maxkcumymbl 1 MUHUMYMBI (pyHkinu. Hanbonbiee

29
Y HaMCHbIIIee 3HAaYCHUE (DYHKITUU HA POMEKYTKE

30 Jlunelinas, kBagpaTuuHas U JPOOHO-JIMHEHHAS
byHKIUA

31 DJIeMEHTapHOE UCCIIEIOBAHUE U MTOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

39 DneMEeHTapHOe UCCIIEeIOBAHUE U MTOCTPOCHHE
rpaduKoB 3TUX HyHKIHUN

33 Crernens ¢ 1ensiM nokasarenem. bunom Herotona

34 Crenens c 1enbM okaszareneM. buanom Herotona

35 CrenenHast GyHKIUS C HATypaIbHBIM U LIETBIM
nokasatenem. E€ cBoiicTBa u rpaduk

36 KonTtponsnas padora: "Crenennas pynkmms. E€
cBoiicTBa u rpapuk”

37 ApudmeTndeckuii KOpeHb HATYpaTbHOW CTETICHH U
€ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATYpaIbHOU CTENCHH U
€ro CBOMCTBa

39 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJICPIKAIINX CTETICHU W KOPHH

40 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIH,
COJICPIKANINX CTETICHH W KOPHH

41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,
COJIep KaIINX CTENCHH U KOPHH

42 WpparnmonansHbie ypaBHeHUs. OCHOBHBIE METOIBI

pEeLICHNS] UpPAlMOHATIBHBIX YPABHEHHI




Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI

43 pEeLIeHUs] HPPALlMOHAJIbHBIX YpaBHEHHH

44 Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelIeHNs HPPaLlOHAJIbHBIX YpaBHEHUI

45 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UppaLMOHATIBLHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPaLMOHATILHBIX YPABHEHUM

48 PaBHOCHIIBHBIE TTEPEXO/IBbI B PEIICHUU
UppalMOHATIBLHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

49 (GYHKIIM 00paTHOW CTENICHH ¢ HATypaIbHBIM
HokasaresieM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

50 GyHKIIMKM 0OpaTHOM CTENEHU C HATypaIbHBIM
MoKazaresiem

51 Konrtponbnas pabora: "CBoiicTBa u rpaduk KOpHs
n-oii crenenu. MppannonansHble ypaBHeHNS"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEeM U €€
CBOMCTBA

53 CTeneHb C pallMOHAIBHBIM MTOKAa3aTeNIeM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [Toxa3zatenpHast QyHKIMS, €€ CBOMCTBA U Tpaduk

56 Hcnonp3oBanue rpaduka GyHKIUU A5 peIICHUS




YpaBHEHHI

Hcnons3oBanue rpaduka GyHKIUU OIS peIICHUS

57 . 1
ypaBHEHHI

58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelLIeHUs TOKa3aTeIbHbIX YPaBHEHUN

59 [Toka3zarenbHble ypaBHEeHUsI. OCHOBHbBIE METOABI 1
pelIeHHs TOKa3aTeNIbHBIX YpaBHEHHIMA

50 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI 1
pelIeHus MOKa3aTeIbHBIX YpaBHEHHIHA

61 Kontponbnas pabora: "[lokazarenpHas GyHKIHS. 1
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm guca. CBoiicTBa orapugma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

66 ECSITUYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y

67 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

69 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIIX 1
aorapudmsl

70 Jlorapudmudeckas ¢pyHKOus, €€ cBoiicTBa U rpaduk

b

71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpauK

79 Hcnonp3oBanue rpaduka QyHKIUM I PELICHUs 1
YpaBHEHUH

73 Hcnonp3oBanue rpaduka QyHKIUM I PELICHUS 1




YpaBHEHHI

Jlorapudmuueckue ypaBueHusi. OCHOBHbBIE METO/IbI

4 peteHus JorapupMUUECKUX ypaBHEHUN

75 Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI
peureHus JorapuGMUIecKuX ypaBHEeHUN

76 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
petieHus JorapupMUUECKUX ypaBHEHUN

77 PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUN
JOTapu(PpMHUECKUX yPaBHEHUI

78 PaBHOCHITBHBIE TTEPEXO/IBI B PEILICHUT
aorapu(pMUUECKUX YpaBHEHUH

79 KonTtponsHast padora: "Jlorapudmmueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

80 CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT€HC YHCIOBOTO
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YUCIOBOTO
apryMeHTa

82 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIIOBOTO
apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb, OIIpEIeTICHHUE

84 TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO
apryMeHTa
TpuroHomeTpuveckast OKpy>KHOCTB, ONIPECIICHHIE

85 TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIOBOTO
apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI




87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
90 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKCHUM 1
92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
93 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1
94 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
95 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1
97 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIA 1
101 Konrtponsnas pabdora: "Tpuronomerpuyeckue 1
BBIPAXEHUS U TPUTOHOMETPUYECKHUE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS
102 nociyeaoBarenbHocTeER. MeTon MaTeMaTHUECKON 1
WUHIYKITHH
MOHOTOHHBIE B OTPAaHUYCHHBIC
103 NoCJIeI0BaTeNbHOCTH. McTopus aHanm3a 1
0ECKOHEUHO MaJIbIX
104 Apudmerndeckast mporpeccus
105 I'eomerpuueckas nporpeccust
106 beckoneuHo yObIBaroIias reoMeTpruecKkas 1
nporpeccust
107 CymMma 6eckoHeuHO yObIBaroIIeii reoMeTpuiecKoit 1




HpOrpeccuu

JIvHEeHbIN 1 SKCNOHEHIMANIbHBIA pocT. Yuco e.

108 1
PopMyiia CII0KHBIX IIPOLIEHTOB

109 JIvHEeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1
®dopmyiia CII0KHBIX POLIEHTOB

110 Hcnonp3oBaHue Mporpeccuu i peuieHus 1
peanbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KoHnTtpoinbHas padora: "[locnenoBareabHOCTH U 1
nporpeccun"

112 HenpepbiBHble GYHKIIUU 1 UX CBOWCTBA 1

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKOB QyHKINH 1

114 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE 1

115 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1

116 Metoa HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

118 MeTton MHTEPBAIIOB [UUIsl PELIEHHSI HEPAaBEHCTB 1

119 [IpumeHeHne CBONCTB HEMPEPHIBHBIX (QYHKIUH JIIs 1
pereHus 3a1aq

120 [TpuMeHeHMEe CBOUCTB HEMPEPBIBHBIX (PYHKLUH JUIs 1
pereHus 3a1aq

121 [TepBas 1 BTOpas Npou3BOJHBIE PYHKIIUU 1

122 OHpC}IGJ‘IGHHf, F€OMETPUUYECKUN CMBICTT 1
IPON3BOTHOM

123 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1

126 [Tpon3BoIHBIC dNIEMEHTAPHBIX (QYHKIIUH 1




127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1
128 [Tpou3BoiHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO H 1
KOMITO3UIINH (PYHKITHIA
129 [Tpou3BoiHAs CYMMBI, TPOU3BEACHHUS, YACTHOTO H 1
KOMITO3UITUHN ()YHKIIHIA
130 [IpousBoHAS CyMMBI, POU3BEICHHS, YACTHOTO U 1
KOMIIO3UIINH (PYHKITHIA
131 Kontponbnas padora: "[IponsBognas” 1
132 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUT
133 IToBTOpEHME, 0000IIEHNE, CUCTEMATH3aIlsl 3HAHUH
134 [Tpomexxyrounas arrecranus. KoHTposbHas padoTta 1 1
3a Kypc 10 kmacca
135 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3aIUsl 3HAHUT 1
136 IToBTOpEHME, 0000IIEHUE, CHCTEMATHU3aIIMs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXO0XJEHUS HAWJTY4YlIEro pelIeHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuiia HaxOX/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpuMeHeHMe uHTerpaia 1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJQ u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B eIbIX YUClIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 palOHaIbHBIX, UPPALIMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPABHEHUI

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3anus 3Hanuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 [TpoMexxyTouHast arrecTanus. 1 1
KonTponbnas pabora 3a kype 11 knacca

135 [TpomexyTouHas aTTecTalusl. 1 1
KonrtponbHast padora 3a kypc 11 kiacca

136 [ToBTOpenue, o6o0mEH e, 1
cUCTEeMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPO'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Toponbckoro B.E., O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe o0IIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHainusa, 11 kmacc/
Mep3znsak A.I'., Homupockuii [[.A., [Tonsakos B.M.; noa penakuuei
[Togonsckoro B.E., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHAJIbBI JIJISA YYUTEJIA

https://edsoo.ru/ - Equnoe conepxkanue oOpa3oBaHus

https://fgosreestr.ru/ - PeecTp npuMepHBbIX OCHOBHBIX 00111€00Pa30BaTEIbHBIX
IporpamMm

https://fipi.ru - ®UITN

https://media.prosv.ru/ - uznarensctBo "IIpocBerienne"”, OECIUIATHBIA JOCTYII

K 3JICKTPOHHBIM BCPCHAM y‘IC6HO-M€TO,Z[I/I‘I€CKI/IX KOMIIJICKCOB, BXOJJIIIUX B



denepanbHbI IEPEYEHD

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru — Poccutiickuii 00111e00pa3oBaTeIbHbIN TOPTA
https://fipi.ru - ®UIIHU - GpenepanbHbIil HHCTUTYT ITEJArOTUIECKUX
m3mepenui. EI'D, OI'D - KOHTpOIbHO N3MEPUTENBHBIE MATEPUAIIBI
(nemoBepcun). deaepalibHbIN OaHK TECTOBBIX 3aJJaHUM (OTKPBITHIN CErMEHT).
Hayuno-uccnenoBarenbckas padota. [ToBbiieHue KBamuuKaImm.
https://resh.edu.ru — «Poccwuiickast 371€KTpOHHAS IIIKOJIa»
https://www.yaklass.ru - «sIKmacc»

https://education.yandex.ru/home - «Slugekc.YueOHUK»

https://uchi.ru/ - «Yau.py»

http://mathnet.spb.ru - «Caiit siemenTapHoi Mmatematuku JImutpus ['yimaay
http://www.problems.ru - «3amga4m»

https://ege.sdamgia.ru/ - «PerryEI'D»
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