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HOACHUTEJBbHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY JJIi YCIICIIHOTO OBJAJCHHUS 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBATh
YTBEPXKIAEHUS C ITOMOLIBI0O MHAYKIUU U PACCYKIATh AEAYKTUBHO, HCIIOJIb30BaTh
0000lIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KPEAaTUBHOE U KPUTHUYECKOE MBIILICHHE.

B xoxe m3yuyeHus yueOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOydYarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIPETAlUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCA C  IpUMEpaMu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAyKEe U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMH U UX ABTOPAMM.

VY4eOHbIi Kypc 00nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyroleld MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOSITEJIBHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIyYEHHBIN
pe3ysbTar.

B ocHoBe MeToauku oOOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOIo
aHaJIK3a JICKUT AeSATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAECPKATEIbHO-METOINYECKUE TMHUN: «YHucia
U BbIUKCIEHUD», « DyHKIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTH4YeCKoro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOINYECKUE JIMHUM H3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOTOJIHSIS
APyl Apyra U IOCTENEHHO HACBILAsACh HOBBIMM TEMaMM W pasfenaMu. J[aHHBIN
y4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe



COJIep’)KaHWE HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUIMH, TaKMX Kak anrelpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOyuwarommecs OBJaneBaloT Bc€ Ooiee
IMIMPOKUM MaT€MaTHUECKUM aIllapaToM, Y HUX MOCIeI0BaTeIbHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YEeCKyl0 MOJelb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MMOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHs] CAMOCTOATENBHO C(HOPMYITUPOBAHHON MaTeMaTUYECKON 3a/1au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOSl MCHOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHANIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJICHHE Halelo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, OcoOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE OMEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOM CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocnenoBaTensHOMY PACHIMPEHUIO Kpyra HCIMOJB3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iHYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynbTaTe OOy4arolUecss OBJIAJECBAIOT pPa3IMYHBIMU METOAAMU  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cofepkanmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJTHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi comepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKCHHA, a TaK)KE BBIPAKCHHIA,
COJEpKalIMX CTENEeHUu U Jiorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHeillllee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHudd, pabOTbl €  CHUMBOJBHBIMH  (QopmMamu,  MpeICTaBICHUS



3aKOHOMEPHOCTEN W 3aBHCHUMOCTEH B BHJE PABEHCTB W HEpaBeHCTB. AureOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUS «DyHKIMM U Tpa@UKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAaET MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIB30BaHME (PYHKIMNA IJIs PEIICHUs 3a7ad U3 IPYTHX y4eOHBIX
IPEIMETOB U PEATBHON KU3HU TECHO CBS3AHO KAK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJamMH 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IOJYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeITbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHol. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havaia MaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX 00YyYarolMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu  CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (PUryp U 0OBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpeHHsI IpoueccoB. JlaHHas coaep:KaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HaWJydlllee pEHIeHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 33Jla4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTrO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaroluecs: y3HaIT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepxkaTeapbHO-MeTOANYECKas IMHUS «MHOXKECTBa U JOTHUKay BKIIIOYAET B
ceOsl DJIEMEHTbl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JOTruku. TeopeTuko-
MHO>KECTBEHHbBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATHKU
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMI BCe pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMAaTUKHU W HCIOJIb30BATh €ro ISl BHIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXHbIM MPU3HAKOM MATEMaTUKUW KaK HAayKd CleAyeT MpU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWM H CJIEJAOBAHHE OMNPENCIEHHBIM
npaBuWiaM  [OCTPOCHMSI  JIOKa3aTeJbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU



MaTEMaTUYeCKOW JIOTUKH CIHOCOOCTBYET pAa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS
00y4Jarommxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHali3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoO0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUS MOJIENeld pealbHBIX
CUTyalluid, WCCIeIOBaHMS JTHX MOJIeJied ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yibTaTtoB. Takue
3a/IaHUsl BILUIETEHBI B KaXK/IbIN U3 pa3/esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIb3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3a1ad. [lpu
pPEIICHNM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaronmiuecss  pa3BHBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIB30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3WPOBAaTh  MPOOIEMY.
JearenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YyUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA
10 KITIACC

Yuciaa v BIYMCICHUA

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuognueckue apodu. [lpumenenue npoOGel M NMPOLEHTOB s
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PalnuoOHaJIBHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOamkEHHbIE BBIYMCICHMS, TIPABUIIA
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbiM nokazareneM. buHoM Herotona. lcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmeTruecknii KOpeHb HaTYpaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHBIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LIEJbIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koappurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPKALINX CTEIEHU U KOPHH.

HppauroHansHble YpaBHEHHMUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHEHMS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI perieHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.
Pemienue cucreM JIMHEWHBIX ypaBHEHHMW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHU. Omnpenenurenb MaTpullbl 2X2, €ro TreOMETPUYECKHM CMBICI |
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS I PEIICHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbBIX 3aa4d C IOMOIIbIO



CUCTEMBbl JIMHEHWHBIX ypaBHEHMU. lccnenoBaHue IIOCTPOEHHOM MOJEIU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYEeCKUX MOJENEW peallbHOM CUTYallMM C IOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3auMHO o0paTHble (QYHKIIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn yskumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [leproanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl M MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHU4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHasi pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomeTpruyeckas OKPY>KHOCTb, OIpPENEIECHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTHM B peaJbHBIX IMpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTebHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATeNbHOCTENH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccuu. beckoneuno yObiBaromast
reomerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAOIEH MeOMETPUUYECKON
IPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUuu JUisl PELIeHUs pealbHbIX —3a/1ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBHble (GyHKIMM W MX CBOMCTBAa. Touku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIeCKui U
(bu3MYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHNE KacaTebHOU K TpaduKy (QyHKITUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CyMMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.



MHo:xecTBa H JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXKECTBAaMHW M WX CBoOWcTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO — ammapara s
ONMCAHUSI PEANIbHBIX IPOILIECCOB W SIBJICHUW, MPU PEUICHUM 33Ja4 U3 APYTUx
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHble u uensie yucia. [IpumeHeHne npru3HaKkoB AECIUMOCTH LIENbIX
yucel, HanOonpmuii oOmuii nemurens (manee — HOJ]) m HamMensliniee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE OmNepanuu ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHu U3 KOMIUIEKCHOro uucna. IIpumeHnenune
KOMIUIEKCHBIX YMCEI Ul pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PAaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJABl PELIECHUS TOKA3aTEeNbHbIX W  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUUECKUX 3aJad M 3a/ad U3 pazIM4yHbIX oOJacTeld HayKd M peajbHOU
YKWU3HM, HHTEPIPETALMS OJTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHn

I'padux xommosumuu ¢Gyukmuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckre MeTonpl pelieHUs] YpaBHEHHM M HepaBeHCTB. I 'paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnons3oBanue rpadukoB GYyHKIUN JUIsT KCCICIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTUX YUEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana mareMaTH4eCKOr0 aHAJIN3A



[TpumeHeHne MpoU3BOIHOMN K MCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl.  Haxoxaenue  HamOonblIero M HAMMEHbBLIETO  3HA4YEHUH
HENpepbhIBHON (QYHKIMU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pELICHUS B
IPUKIAJAHBIX 3ajadax, JUIs OINPENEICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JleitOnura.

[Ipumenenrne uWHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHIMaTbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLEeAyp TpaxAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (GU3nvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUS



cOPMHUPOBAHHOCTh  DKOJIOTHYECKON KYJNbTYphI, TOHUMAaHHWE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE III00aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0OJIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIBHOCTH, ITaroB €€
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU U MaTeMaTUYeCKOM KyJIbTypOM Kak CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYID M HUCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIC NMPHU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS J1J1s1 0000IEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMylIHpoBaTh MU  NHPeoOpa3OBBIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAIT MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO peleHns y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBareabCKHeE AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEA0BaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKXKe BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH JeQUIIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMsI, SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4YMe€ M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1a4H;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHUBATh COOTBETCTBUE PE3yNbTaTa IEJIU U YCIOBUIM, OOBSICHITH IPUUUHBI
JTOCTHKCHUS WJIM HEAOCTHIKCHHSI PE3yJIbTaTOB ACSITEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh W HCIIOJIF30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBH TIyalbHOM
paboThl TpHM pemIeHWH YYEeOHBIX 3aaad, MNPUHUMATh I1€Jh COBMECTHOMU
JESTEIIBHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW pabOTHI, pachpenensTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (0O0CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE INTYPMBI» W HHBIE), BBIMNOJIHATH CBOIO YacTh pabOTBl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH YI€HAMHU KOMAaH[bI, OLIEHUBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUsM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJECHCTBUSL.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOywenuss B 10 kiaacce oOydwaromuiicss MHOJIYYUT CIEIyIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl IO OTIEIbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Havajla MaTeMaTUYECKOro aHaTU3a:

Yuciaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEpPUPOBaTh MOHATUAMM: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl PEIICHHUs NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U peabHOW KU3HH;

NPUMEHSATH NPUOIMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEPHUPOBATH MOHSATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKcaa, AECITHUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCHUHYC W apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHSTHSIMU: TOXJECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;



OPUMEHSTh pPa3IMYHbIE METOJbl pEIICHUs PalUOHAIBHBIX MU JpOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh IMOHATHUSMHU: MHOIOWIEH OT OJHOM NEPEMEHHOM,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEeHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JICJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuId, ONPEACIIUTENb MATPULBI 2 X 2 W €ero TIeOMETPUYECKHU CMBICII,
UCIIOJIb30BaTh CBOWCTBA OmpeaenuTens 2 X 2 1uisi BBIYMCICHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJIMPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OINpEAEIIUTENEH,
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pmMUUECKUX BbIPAKECHUM;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMHU: HPPAIMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIEJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, MHCCIENI0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHITHAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpapuKoB (PyHKIIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE © HEUETHBIC (DyHKIUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HaTypalbHBIM U
LENbIM [OKa3zaTejaeM, rpapuK CTENEeHHOW (YHKIIMM C HATYpPaJbHBIM U LEJIbIM



nokasaresnem, rpauk KOpHs N-0il cTeneHu Kak (YHKIUU OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpOBaTh TMOHATUSMU: JMHEHHAs, KBaJpaThuyHas U JPOOHO-ITMHEIHas
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIEA0BAaHUE U MIOCTPOCHHE UX TPa(UKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTeslbHAas MU JorapupmMuyeckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTpe/ieNieHue TPUTOHOMETPUUECKHUX (DYHKIUI YUCIOBOTO apTyMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3Aa:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUst, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUs PEaJbHBIX 3a4ad IPUKIATHOTO
XapakrTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENBHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXIACHUS MAaTeMaTHUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: HENPEpPbIBHbIE (PYHKUIUU, TOUYKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

cBOOOJIHO OIEpUpOBaTh MOHATUSAMHU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYKCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICT MPOU3BOIHOW ISt
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATH MOHATHSIMHU: MHOXXECTBO, ONEpallMi  Haj
MHOKECTBaMU;

UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10KA3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.



K xonmy obydyenuss B 11 kjacce 0Oy4aromuics TOJYYUT CIICTYIOIIHE
MpPEAMETHBIE PE3yJIbTAaThl IO OTACIBbHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CBOOOJHO OMNEpUPOBATh TMOHATUSIMHU: HATypallbHOE M 1EJI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX U LEJbIX YUCEJ, UCIOJIb30BaTh IPU3HAKU JICITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OPMYJIBl Il PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ napaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHNs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUMN U TPAPUKU:

CTpOUTH TpadUKHd KOMMO3UIMU (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJIWHATHOM IIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUYECKUX

(yHKmii;



OPUMEHSTh (YHKIUMH I8 MOJACIMPOBAHMS M MCCIEIOBAaHHUS pPEabHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HaOOJIbIIee U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMM HENPEPHIBHOM Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOM3BOJHYIO ISl HAXOXKJICHHS HAWIY4ylIero peuieHusl B
NPUKIAJAHBIX, B TOM YHCIE€ COLUMAJIbHO-DKOHOMHYECKHMX, 3aJadax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpollecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TIEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTh IJIOLIAAH IUIOCKUX (GUTYP U 00BEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJCIMPOBAHMU Ha IpUMEpE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne ni/nt HaumeHnoBanue pasjaeioB U TeM KosimyecTBo yacoB DJ1IeKTpOHHBIE (HU(poBLIE)
) NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl

MHOXECTBO 1€MCTBUTEIBHBIX YHCEIL.

1 Mmuorowiensl. PannonanbHbie }:paBHeHI/m o4 httns://uchi.ru/
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX Atps./uchl. il
ypaBHEHUI
Oyukuuu U rpadguku. CreneHHas .

2 12 https://resh.edu.ru/
(GYHKIMS C LIeJIbIM ITOKa3aTeneM

3 ApudmeTnueckuii KOpeHb N-0i CTETICHH. 15 httos://resh.edu.ru/
HppauronanbHble ypaBHEHUS

4 [TokazarensHas pynkums. [lokazarensHbie 10 https://resh.edu.ru/
YpaBHEHUS

5 Jlorapugpmmiecias QyrKim. 18 https://uchi.ru/
Jlorapudmuueckue ypaBHeHUs

6 TpUroHomMeTpUUECKNE BBIPAXKEHUS U 29 https://resh.edu.ru/
ypaBHEHUS

7 [TocnenoBaTeTbHOCTH U TIPOTPECCUH 10 https://resh.edu.ru/

8 HenpepriBable pynkiuu. [IpousBoanas 20 https://resh.edu.ru/

9 [ostoperne, obobmenne, 6 https://uchi.ru/
cucTeMaTu3aius 3HaHUi

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136



https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

11 KJIACC

No /m HaunmeHnoBaHMe pa3je/ioB U TeM KosimvecrBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
B MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
1 I/ICCJ'IG,I[OBaHEIC (yHKIUH C TOMOIIBIO 29 hitos-//uchi.ru/
IIPOU3BOTHON Aps.JAUChLI
2 [TepBooOpasuast 1 HHTETpAI 12 https://uchi.ru/
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 httns://uchi.ru/
TpuronomeTpruecKkue HEPABEHCTBA ARps. L. I
4 WppanronaibHble, MOKa3aTeabHbIE U 24 hitos-//uchi.ru/
norapudMuuecKre HepaBeHCTBA Atps./Tuchl. i
5 KommiekcHbie yncna 10 https://resh.edu.ru/
6 Harypainibnble u nensie yucna 10 https://resh.edu.ru/
CucreMsl palluOHAJIbHBIX,
7 HppalMOHAJIbHBIX MTOKA3aTEIbHBIX U 12 https://resh.edu.ru/
JorapupMHUECKUX YpaBHEHUN
8 3aauM ¢ napaMeTpamu 16 https://resh.edu.ru/
9 Hotopette, 0606H1eH1:1e, 16 https://resh.edu.ru/
CUCTEMATH3alMsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HOYPOYHOE IIVIAHUPOBAHUE

10 KITACC
KoanuecrBo
Ne i/ Tema ypoka 4acoB

Bcero
1 MHOX%€eCTBO, OIepaluy HaJ MHOKECTBAMH M UX CBOKCTBA 1
2 Huarpammsl Ditniepa-Benna 1
3 [TpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOTO anrnapara JUlsl peleHMs 3a1a4 1
4 Panmonanbuble ynciaa. OObIKHOBEHHBIE U IECSITUYHbBIE TPOOU, MPOLIEHTHI, OECKOHEUHbIE [TEPUOANYECKHE APOOH 1
5 PanmonanbHble ynciaa. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOU, IPOLICHThI, 0ECKOHEUHbIE IEPUOANYECKUE IpodU 1
6 ITpumeHenue apoOei U MPOLIEHTOB IS PEIICHUs IPUKIAIHBIX 3324 1
7 ITpumeHenue apoOei U MPOLIEHTOB ISl PEIIeHUs IPUKIAIHBIX 33124 1
8 [eiicTBuTenbHble yncia. PannoHanbHble U HppPalMOHAIIBHBIC YHCIIA 1
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTEITLHBIMU YHCIIAMU 1
10 Mopynp JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1
11 [IpubnuxEHHBIE BEIYUCIICHNUS, IPABUIIA OKPYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIYMCIECHUN 1
12 OcHOBHBIE METO/IbI PELLIEHNUs LENbIX U APOOHO-PALlMOHAILHBIX YPaBHEHUI U HEPABEHCTB 1
13 OcHOBHBIE METO/IbI PELLIEHNUs LENbIX U APOOHO-pAllMOHAILHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI pelIeHUs LIEJIbIX U IPOOHO-PAIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB 1
15 MHorouseHsl OT OJJHOM IIEPEMEHHOM. JleJIeHre MHOro4IeHa Ha MHOIOWwIeH ¢ octatkoM. Teopema besy 1
16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera 1
17 Pemenue cucreM JIMHEHHBIX ypaBHEHUI 1
18 Pemenue cucreM JIMHEWHBIX ypaBHEHUN 1
19 Martpuna cucteMsl JTUHEHHBIX ypaBHEHUH. OnpenenuTesb MaTpUIbl 2X2, €ro FreOMETPUUECKUN CMBICIT U CBOMCTBA; 1

BBIUMCJICHUE €r0 3HAYCHUS

20 Onpenenurens MaTpullbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOMCTBA; BBIYMCIIEHNUE €TI0 3HAYCHMUSI 1
21 [IpuMeHeHue onpenenuTens 1 peLIeHUs] CUCTEMBI JINHEWHBIX YPaBHEHUU 1




22

Pemrenne IMPUKIAJHBIX 3a1a4 C IOMOINBIKO CUCTCMBL JIMHEHHBIX ypaBHeHI/Iﬁ

1
23 Pemenne npukiaHbIX 33134 € IIOMOIIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH 1
24 Konmponvnas paboma Ne 1: "Payuonanvusie ypasnenus u nepasencmea. Cucmemvt TUHEUHbIX YpasHeHul"” 1
25 DyHKU, criocoObl 3a1anus GyHkiuu. Bzanmuo oopatueie hyakuun. Kommnosuius GyHkiuit 1
26 I'padux dynkmuu. DnemeHTapHbIe TPeoOpa3zoBaHus rpaduKoB GyHKITUH 1
27 Ob6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHni pyHkmn. Hymu ¢pynkimn. [IpoMexyTKu 3HaK TOCTOSHCTBA 1
28 UYérnsie n HeuéTHbIe GyHKIMU. [lepuogmueckue pynkmun. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH 1
29 Maxkcumymbl 1 MUHUMYMBI yHKIIH. HanOombiee n HanMeHblee 3HaueHue (QyHKIIUH Ha TIPOMEKYTKE 1
30 JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU 1
31 DIIEMEHTApHOE UCCIICIOBAaHUE B ITOCTPOCHHE TPaUKOB dTUX (DYHKIINH 1
32 DIIEMEHTapHOE UCCIICIOBAHUE B MIOCTPOCHHE IPaUKOB ITUX (PYHKITHIA 1
33 Crenens ¢ nensIM okaszarenem. bunom Herotona 1
34 Crenens ¢ nensIM okaszarenem. bunom HerotoHa 1
35 CrenenHas (GyHKIHS C HaTypaJlbHBIM M LIEJbIM NoKa3aTeneM. EE coiicTBa u rpaduk 1
36 Konumponvnasa paboma Ne 2: "Cmenennasn ¢pynxyus. EE ceoticmea u epaghux” 1
37 Apudmerndeckuii KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa 1
38 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa 1
39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENIEHH U KOPHH 1
40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA, COACPIKAIINX CTEIIEHH U KOPHU 1
41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENIEHH U KOPHH 1
42 Wppannonansabie ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS] HPPAIIMOHATBHBIX YPaBHEHUH 1
43 HppannonansHble ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS] HPPAIIMOHATBHBIX YPaBHEHUH 1
44 Wppanuonanshelie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS] UPPALlMOHATIBHBIX YpaBHEHUN 1
45 PaBHOCHIIbHBIE TTEPEX0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1
47 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIIEHUN UPPALTMOHAIBHBIX YpaBHEHUH 1
48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMK 00paTHON CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM 1
50 CgoiicTBa 1 rpaduK KOpHS N-0i CTENeHU KaK (yHKIIMA 0OpaTHOM CTENIEHU C HATYpPaJIbHBIM IMOKa3aTeIeM 1




51

Konmponvnas paboma Ne 3: "Ceoticmea u epagux kopus N-oti cmenenu. Uppayuonanvrvie ypasuenus'”

1
52 CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
53 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U e€ CBOMCTBA 1
54 CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUs] YPaBHEHUI 1
S7 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YPaBHEHUH 1
58 [TokazarenbHble ypaBHEeHUs1. OCHOBHBIE METO/IbI PELIEHUSI I0KA3aTEIbHBIX YpPaBHEHUN 1
59 [Toka3arenbHble ypaBHEeHUs. OCHOBHBIE METO/bl PELICHUSI I0KA3aTEbHBIX YpPaBHEHUN 1
60 [Toka3zarenbHble ypaBHEeHUs1. OCHOBHBIE METO/bl PELICHUS I0KA3aTEIbHBIX YpPaBHEHUN 1
61 Koumponvnas paboma Ne 4: "lloxazamenvhas ¢pynxyus. Ilokazamenvhvie ypasnenus" 1
62 Jlorapudwm yucna. CoiicTa norapudpma 1
63 Jlorapudwm yucna. CpoiicTBa norapudpma 1
64 Jlorapugm uncna. CoiicTBa jJorapudpma 1
65 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMBbI 1
66 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMbI 1
67 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKALIMX JIOTapU(MBI 1
68 [IpeoOpazoBanme BEIpaXKEHUH, COIEPIKAMUX JTOTapH (MBI 1
69 [IpeoOpazoBanue BEIpaXKEHUH, COIEPIKAMUX JTOTapH(PMBI 1
70 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIUU AJIs peLIeHUs] ypaBHEHHUI 1
73 Hcnonp3oBanue rpaduka QyHKIMU Ui PELICHUs] YPaBHEHUH 1
74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pellIeHUs JIorapu(MUIECKUX YpaBHEHHH 1
75 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI peIIeHHs JIorapu(pMUUECKUX YpaBHEHHH 1
76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pelIeHUs JIorapu(MUIECKUX YpaBHEHHH 1
77 PaBHOCHIIBHBIE TTEPEXO/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIC TTEPEXO0/Ibl B PEIICHUH JIOTapU(MUUECKUX YpPaBHEHUN 1
79 Koumponvnas paboma Ne 5: "Jlocapugpmuueckasn ¢hynkyus. Jlocapugpmuuecxkue ypaguenus" 1




80

CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAHI'CHC YHCJIOBOI'O apryMmeHTa

1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YMCIOBOI'0 apryMeHTa 1
82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIOBOI'O apryMeHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCIOBOI'0 apryMeHTa 1
84 Tpuronomerpuyeckas OKpyKHOCTb, OIIPE/IeJICHHE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOIO apryMeHTa 1
85 Tpuronomerpudeckas OKpyKHOCTb, OIPECTICHHE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa 1
86 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKECHUI 1
91 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUM 1
92 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1
93 [TpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX BbIPAKEHUI 1
94 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1
95 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1
96 Pemenune TpUroHOMETpUYECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
99 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
100 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
101 Koumponvnas paboma Ne 6. "Tpuconomempuueckue svipadcenusi u mpueoHomempuieckue ypasuerus'" 1
102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BaTEIbHOCTEH. MeTo 1 MaTeMaTH4eCKON MHYKIIUN 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEA0BaTeIbHOCTH. McTOpHs aHan3a 6ECKOHEUHO MaJIbIX 1
104 Apudmernueckast mporpeccus 1
105 I'eomeTpuueckas nporpeccust 1
106 BeckoHeuHo yObIBaroIasi reoMeTpuiecKas mporpeccus 1
107 Cymma 6ecKOHEYHO yOBIBAIOIICH FreOMETPHUECKON TPOTPECCHH 1
108 JIuHelHbI! ¥ SKCIOHSHITHATBHBIA pocT. Yncio e. Dopmysia CI0XKHBIX MPOIICHTOB 1




109

JIHEHBIN 1 SKCIIOHEHIMAIbHBIA pocT. Yucio e. @opmysia CI0KHBIX MPOLIEHTOB

1
110 Vcnonb30BaHue NPOrpeccuH Ui PELICHUs PeaIbHbIX 33/1a4 IPUKIAJHOIO XapaKkTepa 1
111 Konmponvnas paboma Ne 7: "llocnedoeamenvrocmu u npoepeccuu” 1
112 HenpeppiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA 1
113 Touka pa3pbeiBa. ACUMITOTHI TpadUKOB QYHKITUN 1
114 CBoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1
116 Meroa MHTEPBAJIOB VISl pELIEHUS] HEPABEHCTB 1
117 Meroa MHTEPBAJIOB VISl pELICHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB VISl pELICHUS] HEPABEHCTB 1
119 [TpumMeHeHne CBOMCTB HEMPEPHIBHBIX ()YHKIIMN /ISl pEIICHUS 3a/1a4 1
120 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX (YHKIUH JIJIs pEIICHUS 3a/1a4 1
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenue, GU3NIECKUN CMBICT IPOU3BOJHOM 1
124 YpaBHeHUe KacaTelbHOU K rpaguKy QyHKINU 1
125 YpaBHeHUe KacaTelbHOU K TpaduKy QyHKINU 1
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIMA 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA 1
128 [IpousBoiHasi CyMMbI, TPOU3BEACHMS], YACTHOT'O M KOMIIO3ULIUU (YHKIUI 1
129 [TpousBogHasi CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (DYHKIIHI 1
130 [TpousBogHast CYMMBI, TPOU3BEAECHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI 1
131 Koumponvnas paboma Ne 8: "llpoussoonas” 1
132 [ToBTOpeHnue, 06001IeHNe, ccTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
133 [ToBTOpenue, 060061eHNe, cucTeMaTu3anus 3Hanui: "OyHkuun" 1
134 Umoeosas konmponvHas paboma 1
135 Umoeosas konmponvHas paboma 1
136 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3alUsl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

KosmnuecTBo
Ne i/ Tema ypoka 4acoB
Bcero
1 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI 1
2 [TpumeHeHrne TpON3BOTHON K UCCIIEIOBAHHIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
3 [TpumMeHeHre TpON3BOTHON K UCCIIEIOBAaHHIO (DYHKITHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
4 [IpuMmeHeHne MpOU3BOTHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [IpumeHeHne MpOU3BOTHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
6 [IpumeHeHne Mpor3BOIHOMN K HCCIIeI0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTB M OKCTPEMYMBI 1
7 Haxoxaenne HaubosbIIero 1 HAMEHbILIEr0 3HAYCHHsI HETIPEPBIBHOM (DYHKIIMK HA OTpe3Ke 1
8 HaxoxxaeHre HanOoJIbIero 1 HAMMEHbIIEro 3HaYeHUs1 HeNPephIBHOM (PYHKIIMM Ha OTpe3Ke 1
9 HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HaYeHUsl HePEPhIBHON (YHKIIMU HAa OTpe3Ke 1
10 Haxoxnaenne Haubob111ero 1 HaMEHbILIEro 3HaYeHHsI HETIPEPbIBHOM (PYHKIIMU Ha OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHU ST HETIPEPHIBHOU (DYHKITUN Ha OTPE3Ke 1
12 Haxosxienne HanOobIero 1 HAMMEHBIIIETO 3HAYEHUST HETTPEPHIBHON (DYHKIIMHM HA OTPE3Ke 1
13 [IpumeHeHne Mporu3BOIHON JUIs HAXOXKACHHSI HAWTYUILEro peleHus B IPUKIIAHBIX 3a7a4ax 1
14 [IpumeHeHne Mpor3BOIHON ISl HAXOXKACHUSI HAWTYUILEro PeleHus B IPUKIIAHBIX 3a7a4ax 1
15 [TpumMeHeHre TPOU3BOIHON ISt ONPEeNIEH ] CKOPOCTH U YCKOPEHHsI TpolLiecca, 3a1aHHOro (hopMyoi nim 1
rpadgukom
16 [IpumeHneHne Mpon3BOIHON I ONPEEIICHNS CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOro (popMysIon nin 1
rpaduKoM
17 Kommosurus ¢hyHKImit 1
18 Kommosurus ¢hyHKImit 1
19 Kommosurus ¢hyHKImit 1
20 I'eomeTprueckue 00pa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
21 I'eomerprueckue 0Opa3sl ypaBHEHNUN Ha KOOPAUHATHON TIJIOCKOCTH 1
22 Konmponvnas paboma Ne 1: "Hccredosarnue ¢hpynkyuii ¢ nomouybo npou3eoorou” 1




23

[IepBooOpazHas, 0OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

1
24 [TepBooOpasubie anemMeHTapHbIX GyHKIUN. [IpaBuia HaX0XKIECHUS IEPBOOOPA3HBIX 1
25 [TepBooOpasubie anemMeHTapHbIX GyHKIUN. [IpaBuia HaX0XKICHUS IEPBOOOPA3HBIX 1
26 WHuterpai. ['eoMeTpudeckuii CMbICT HHTETpaIa 1
27 Brruucnenue onpenenénHoro uHTerpaia mno hopmyine Hetotona-Jleiionuma 1
28 Breruncnenue onpenenéHaoro naterpaia no gpopmyne Herotona-Jleiibnuma 1
29 [TpumeHeHne UHTErpaa Al HAXOXKACHUS TUIOMIAIeH MIIOCKUX GUryp 1
30 [TpumeHeHne UHTErpaNa Al HaX0XKACHUS 00bEMOB FeOMETPUIECKUX TEI 1
31 [Tpumeps! pemeHni qudepeHraIbHbIX ypaBHEHUN 1
32 [Tpumeps! pemenuii qudpepeHnaaTbHbIX YpaBHEHHN 1
33 MaremMaTruecKkoe MOJICIIMPOBAaHNE PEATBbHBIX MPOIIECCOB ¢ TOMOIIBIO A pepeHnnanbHbIX ypaBHEHUH 1
34 Koumponvnasa paboma Ne 2: "llepsoodbpasnas u unmezpan” 1
35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku 1
40 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHH C TOMOIIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHHH C TOMOIIbI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU 1
42 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHH C MOMOIIBI0 TPUTOHOMETPUUECKON OKPYKHOCTH 1
43 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHHH C MOMOIIbI0 TPUTOHOMETPUYECKON OKPYKHOCTHU 1
44 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1
45 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
47 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
48 Koumponvnas paboma Ne 3: "I paghuxu mpueonomempuuecxkux gpyuxyuil. Tpueonomempuueckue nepagsencmea" 1
49 OCHOBHBIE METO/IbI PEeLIEHHs TOKA3aTeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/TBI pEIIECHHUS MMOKA3aTEIHHBIX HEPABECHCTB 1




52

OcCHOBHEBIE MCTOJbI pCHICHUS ITOKa3aTCIbHBIX HEPABCHCTB

1
53 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(HPMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pEIIECHHUS JTOTapU(HMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pEIIECHHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pEIIECHHUS JTOTapU(HMHUUESCKIX HEPABEHCTB 1
57 OcCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHHS UPPALTOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIbI PEIICHUS UPPALTIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS HPPALTOHAILHBIX HEPABEHCTB 1
61 I'paduueckue METOIBI PEICHNUS UPPALIMOHATBHBIX YPaBHECHHN 1
62 I'paduueckue METOIBI PELICHNUS UPPAIIMOHATBHBIX YPaBHEHHIA 1
63 ['padmyeckue MeToAbl pelieHus oKa3aTeNbHbIX ypaBHEHUN 1
64 I'padpuaeckue MeTOIbI peIICHUS MOKa3aTEIbHBIX HEPABEHCTB 1
65 I'padrueckue MeTo bl pelIeHNs JOrapu(PpMUUECKIX YpaBHEHU N 1
66 I'paduueckue MeTOIbl pelIeHNs JOrapu(PpMUUECKIX HEPABEHCTB 1
67 I'paduueckue MeTo bl peleHHs JorapuPpMHUUECKUX HEPABEHCTB 1
68 I'padrueckue MeTOIbl pelIeHNs TOKa3aTeIbHbIX U JJOrapu(pMUUECKUX YPaBHEHUN 1
69 ['pacdrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
70 ['pacdrueckue MeToabl pereHus MoKa3aTelbHbIX U JIOTapU(PMUUYECKIX HEPABEHCTB 1
71 ['pacdrueckue MeToabl peleHus oKa3aTeNbHbIX U JIOTapU(MUYECKIX HEPABEHCTB 1
72 Konmponvnas paboma Ne 4. "Uppayuonanvhule, nokazamenvhvie u jocapu@muyeckue Hepasencmaa" 1
73 KommekcHble uncna. AnreOpanueckas U TpUrOHOMETprudeckasi GopMbl 3alTUCH KOMITJIEKCHOTO YMCIIa 1
74 KommiekcHble uncna. Anredpandeckas 1 TPUrOHOMeTpHUecKasi pOpMBbI 3aMCH KOMILJIEKCHOTO Yuciia 1
75 Apudmernueckre onepanu ¢ KOMIJICKCHBIMHU YHCIaMU 1
76 Apudmernueckre onepanu ¢ KOMIJICKCHBIMHU YHCIaMU 1
77 N300parkeHre KOMIUIEKCHBIX YHCell Ha KOOPAWHATHOM MIOCKOCTH 1
78 N300parkeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM MI0CKOCTH 1
79 ®opmyna Myaspa. KopHu N-o0ii cTeneHu U3 KOMILIEKCHOTO YUCiIa 1
80 ®opmymna Myaspa. Kopau N-oii cTeneHn n3 KOMILDIEKCHOTO Yrcia 1




81

HpI/IMeHeHI/Ie KOMINJICKCHBIX YHUCEI AJIA pEIICHUSA (1)I/ISI/I‘IGCKI/IX U IrCOMETPHUUICCKUX 3aaa4d

1
82 Konmponvnas paboma Ne5: "Komnnexcrole uucna” 1
83 HarypanbHble u 1ienpie yucia 1
84 HarypanbHblie u 1ienpie yucia 1
85 [IpuMeHeHne MPU3HAKOB ACIUMOCTH IEIbIX YHCEIT 1
86 [TpumMeHeHre TPU3HAKOB JICTMMOCTH IEIBIX YUCEI 1
87 [Ipumenenue npuszHakoB Aenumocty nensix yucen: HOJ[ u HOK 1
88 [Tpumenenne npusHakoB nenmuMocty 1ensix yucen: HOJ u HOK 1
89 [TpumMeHeHne TPU3HAKOB JIETUMOCTH IIEITBIX YUCEI: OCTATKH MO0 MOJTYJIIO 1
90 [TpumMeHeHne TPU3HAKOB IETMMOCTH IEJIBIX YUCEI: OCTATKH 110 MOJTYJIIO 1
91 [TpuMeHeHne TPU3HAKOB IETUMOCTH IIEITBIX YUCEN: aNropuT™ EBKinaa asis pemeHus 3a/1a4 B LENbIX YACITaX 1
92 Koumponvnasa paboma Ne 6: "Teopus yenvix yucen” 1
93 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCHIIBHBIC CUCTEMBI U CHCTEMBI-CIICACTBHUS 1
94 Cuctema 1 COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUS 1
95 OCHOBHBIE METO/IbI PELLICHHSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH MPpPAlIMOHAJIbHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX YPaBHEHUN 1
98 OCHOBHBIE METOJIbI PEIIEHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTeIbHBIX YpPaBHEHHH 1
99 OCHOBHBIE METOJIbI PEIIEHHS CUCTEM U COBOKYITHOCTEH JIOrapu(MUUECKUX YpaBHEHHHA 1
100 OCHOBHBIE METOJIBI PEIIEHHS CUCTEM M COBOKYITHOCTEH JIOTapU(PMHUUECKUX ypaBHEHUN 1
101 [TpumMeHeHne CrCcTeM K pelIeHUI0 MaTeMaTHYeCKIX 3a7ad M 33]ad U3 pa3INIHBIX 00J1acTell HAyKU U peabHON 1
KU3HU, HHTEPIPETAIUs TTOTYYSHHBIX PE3yIIbTaTOB
102 [IpuMeHeHHe cHCTeM K peIIeHUI0 MaTeMaTHYeCKHX 3aay M 3aJau U3 pa3INyHbIX 00JacTell HAyKu U peabHON 1
KU3HH, UHTEPIPETANNS TTOTYICHHBIX PE3yIbTaTOB
103 HpI/IMCH?HI/Ie HEPABEHCTB K PEIICHUIO MaTEMaTUUYECKHX 33]a4 U 3a7a4 U3 pa3INuHbIX 00JacTeld HayKu 1
peanbHON )KU3HU, HHTEPIIPETAIUS TIOTYYSHHBIX PE3YyIhTaTOB
104 Konmpomzlzaﬂ paboma Ne 7: "Cucmembl payuoHanibHbIX, UPPAYUOHATLHBIX HOKA3AMENbHBIX U T02APUPMULECKUX 1
VpasHeHuu
105 PaunoHanbHbIE YpaBHEHMS C IapaMeTpaMu 1
106 PannonasibHble HEpaBEHCTBA ¢ NapaMeTpamMu 1




107 PanrionansHbIE CHCTEMBI € TTapaMeTpamMu 1
108 WppanmonanbHple ypaBHEHHS, HEPABEHCTBA C MMapaMeTpaMu 1
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [TokazaTenbHBIC ypaBHEHUsI, HEPABEHCTBA C ITapaMeTpamMu 1
111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1
113 Jlorapudmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
114 TpuronomeTpuueckue ypaBHEHHUsI C IIapaMeTpamMu 1
115 TpuronomeTpuueckre HEPaBeHCTBA C IapAMETPAMHU 1
116 TpuronomeTpuuecKkre CUCTEMBI C IapaMeTPAMHU 1
117 [TocTpoeHue u uccneaoBaHNE MATEMATUUECKUX MOJIEIEH PEATIbHBIX CUTyallMid C MOMOIIBIO YPaBHEHHH C 1
napameTpamu
118 ITocTpoeHune n nccneaoBaHUE MATEMATUIECKUX MOJIETIEH PEANIBHBIX CUTYAllUH C TOMOIIBIO CUCTEM YPABHEHUM C 1
napameTpamu
119 [TocTpoenue u uccieqoBaHNe MaTEMATHUECKUX MOJIENeN peabHBIX CUTYAIUi C IOMOIIBI0 CUCTEM YPaBHEHHI ¢ 1
rapameTpamu
120 Konmponvnas paboma Ne 8: "3aoauu ¢ napamempamu” 1
121 [ToBTOpenue, 0600IIEeHNEe, CUCTEMATH3AIMS 3HaHU: "YpaBHEeHUS " 1
122 [ToBTOpeHME, 0000IIEHNE, CHCTeMaTH3alus 3HaHN: "Y paBHeHUs" 1
123 [ToBTOpEeHme, 006001IeHNE, cucTeMaTH3alus 3HaHui: "YpaBHeHus. Cuctembl ypaBHEeHUI" 1
124 [ToBTOpeHnue, 0600meHne, cucreMaTu3anus 3Hanui: "HepaBenctsa" 1
125 [ToBTOpeHnue, 06001meHne, cucreMaTu3anus 3Hanui: "HepaBencra" 1
126 [ToBTOpeHue, 06001mEeHne, cucreMaTu3anus 3Hanui: "HepaBencTsa" 1
127 [ToBTOpenue, 06006meHue, cucremaTu3aius 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
128 [ToBTOpenue, 06006menHue, cucremaTu3aius 3Hanuii: "[IponsBoaHas u e€ npumeHeHue" 1
129 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "[Ipon3BogHas u e€ npuMmeHeHue" 1
130 [ToBTOpenue, 0000MIeHNE, cUucTeMaTH3aIws 3HaHui: "MHTerpan u ero mpuMeHeHue" 1
131 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alks 3HaHui: "OyHKIn" 1
132 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3aKs 3HaHui: "OyHKIn" 1
133 IToBTOpenue, 0000meHNE, cucTeEMaTr3anus 3HaHui: "Oyaxkun" 1
2 2




134 Hmoeosas konmpoavuas paboma 1

135 Hmoeosas konmpoavuas paboma 1

136 IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
MaremaTtuka: anreOpa M Hadyajia MaTEMAaTHUYECKOrO aHajliu3a, TeOMETPHS.
Anre0Opa u Hauaja MaTemMaTHdeckoro aHanmsa, 11 kmacc/ Huxombckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u gpyrue, AkimoHepHOE OOIIECTBO
«3narenbctBO «IIpocBemieHue.

MaremaTtuka: aiarebpa W Hayajla MaTEMaTHYECKOIO aHalu3a, TeOMETPHS.
Anrebpa u Hauvaja MaremaTuyeckoro aHanuza, 10 kmacc/ Hukonsckuit C.M.,
IToramoB M.K., PemetHukop H.H. u gpyrue, AxkimoHepHOE OOIIECTBO
«3narenbctBo «IIpocBerieHue.

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

OenepanpHas pabodasi MporpamMma cpeaHero oOmero oOpa3oBaHus IO
yueOHOMY TmpeameTy «MatemaTuka», yriyonéHuelii ypoBeHb (mis 10-11
KJIaCCOB o0pa3zoBaTeIbHBIX OpraHU3aIHiN );
Marematuka (yrayOneHHbI ypoBeHb). Peanuzamus tpeboBanuii PI'OC
cpeaHero oomiero oopa3zoBanus : Metoauyeckoe nocodue s yuutens / [JI. O.
Pocnosa, E. E. AnekceeBa, E. B. byuko]; nox pen. JI. O. PocnoBoi. — M.:
OI'BHY  «MHCcTUTYT  CcTpareruum  pa3BuTHs  oOpaszoBanusi»,  2023.
[ToramoB, M.K. Anrebpa u Hayama maTemMaTudeckoro aHamusa [Tekcrt]:
nuaakT. matepuanbl aus 10 kin.: 6a3oBbii M npodunsHblil ypoBHu / M.K.
IToranos, A.B. [IIeBKUH. - M.: IIpocaemnienue, 2018.
[ToramoB, M.K. Anrebpa 1 Hauaja MatreMaTH4ecKoro aHaiau3[ TeKcT]: AumaaKT.
matepuanbl s 11 ki.: 6a3oBbiii U npoduibnabii ypoBau / M.K. TloTanos,
A.B. llleBkuH. - M.: [Ipocsemenue, 2018.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/

https://resh.edu.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://mwww.imumk.ru/

https://educont.ru/

https://urok.1c.ru/

https://www.time4math.ru/



