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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAJIbHYIO 0azy s
U3YYEHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (PopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajireOpbl M MaTeMaTHYE€CKOTO aHaju3a pa3BHBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKIEHUS C MOMOUIBI0O MHAYKIIUU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» OOydYarolIuecs: MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYalluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIHLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHOM
JEATECIIbHOCTH, TpeOyloled MNPOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJIyYEHHBIN pe3yJIbTaT.

B ocHoBe MeToanku 00ydyeHus anredpe 1 HauajgaM MaTeMaTHYeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOoro Kypca «Anredpa 1 Hauajla MaTeMaTHUYEeCKOTO aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHeHUs] U HepaBeHCTBa», «Hauarma
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUHM JIBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yaeOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConeprkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha ypPOBHE OCHOBHOTO 0011er0 00pazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel1. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Halelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIuSI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHH BCETO
oOy4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH  METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboOThl ¢ CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxkatenpbHo-MeToanueckass auHuA «DyHkuMu u rpaduku» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKY BETUYMHAMU B PA3IMUHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3aj]ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKopeHusi TipolieccoB. JlaHHasi conepxkaTeiabHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIed pEalbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIEE PEIICHUE B MPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbBHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEeMaTHKH KaK HAYKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoJiee YHUBEpPCAJIbHBIM SI3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATH €0 ISl BBIPAXKEHUSI CBOMX MBICIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN U3 pa3/eioB MPOTPaMMBbl, TOCKOJIEKY BECh MaTepHaIl
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3UPOBATH  IPOOJIEeMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa W Hayalia MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUSA

Pannonanbsabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIC IPOOH, MPOLECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOGedt W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepalMy  C¢  JICUCTBUTENIBHBIMA  4YuUcClIaMd.  MoJyb
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJICHUSI, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hprotona. Hcenmonbe3oBaHue
NOAXOASIIENH (OPMBI 3aMKUCH AEHUCTBUTENBHBIX YUCEIN JIJISl PELICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC,
aPKKOCHHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1iebiMu K03 hUIMeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METO/BI pereHns
UppalMOHAIbHBIX YPAaBHECHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue yYpaBHEHUS. OcHOBHBIC METOJIbI pereHus
Jorapu(MUYECKUX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpenenuTens MaTPUILbl 2 X2, ero TEOMETPUUECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOEHHONW MOJENH € MTOMOIIBIO MATPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE M HeuéTHbIe QyHKIMH. [lepruoanyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U LEJIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIUMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENBLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble GyHKIIMM W WX CBOMCTBA. TOukm paspbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIMHU. OnpeeseHne, reOMETPUUECKUN U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. [lmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHECHMS.

11 KVIACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yncia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurmMa EBkinuaa s permeHus
3a/1ay B LEIbIX YHCIIAX.

KomnnekcHble umcna. AnreOpanyeckas W TpPUTOHOMETpHUUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyecKue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPUYECKMX  YpPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETAIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonmpl pelieHUs YpaBHEHHUM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WHuTerpan. ['eomeTpruecKkuil CMbICI MHTETpasia. Beraucienne onpeneaéHHOro
uHTerpana no gpopmyne Herotona-Jlenonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYJaOIIEeTOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTuAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIbIXa, PEryJsipHas (u3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KYJIbTYpbl, TOHUMaHHUE BIIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenpbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANIOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornuecKkue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUeHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh CMmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOoJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MPOOIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMH, SIBIICHUSIMH, TIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecCa, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I n
neJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$[ B yCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA IIO0 XOAY PpCHICHHUA 3alddvu,
KOMMEHTUPOBATH NOJIyYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[CHI/IH C Cy)KI[GHI/ISIMI/I ):[pyrI/Ix yqaCTHI/IKOB
Jyajora, oOHapyKUBaTh Pa3lIMuWe M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIHUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3a/1ay
Npe3eHTalud U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa peIIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUSAM, OOBACHITh MIPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh 1EIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBBIX (opMax paboThl (00CyXaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
MPEIMETHBIE PE3yJIbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauaja MaTeMaTUYECKOT0 aHATN3a:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAlMOHATBLHOE YHUCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIbHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BRIUMCIICHUS, TIPABUJIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPULMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JIeJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPULl U OINpPEACIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYJIIbI JIJIsl MPeoOpa30BaHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE aureOpbl, COCTaBISATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (yHKUWH, Tpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKHE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MPH PEIIeHUH 33Jay U3 APYrUX Y4E€OHBIX MPEIMETOB U peabHOU
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMyIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEILHOCTEH, MOHOTOHHBIE M OTpPaHMYEHHBIC IIOCJIEI0BATEILHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOJIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DYyHKIUH, 3HATh IPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI pealbHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEJI, UCTOJIb30BaTh MPU3HAKU JICTUMOCTH LEIbIX YHUCE,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBHS, HAXOAUTh PELICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKallue MOAYJIM U apaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIB30BAHUEM alllapara anreopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl KCCIIeOBaHUST (YHKIIUA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJI C IIOMOIIBIO MHTETPAaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHOX€ECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PanimoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkiun u rpaduku. CreneHnas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
5 Tpuronomerpruyeckue BeIpakeHUS U 29 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCUH 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 1
HarypanbHble 1 1ienbie yncia 10
CucreMbl paliioHATbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUN
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

MHOXeCTBO,
OTiepaliy HaJl
MHOKECTBAMH U UX
CBOMCTBa

KoanuyecTBOo 4acosB

Bcer
0

KonTpoabHbl
e padoThl

Jara
H3YyYeHH
s

JleKTpOHHBbIE NN (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://resh.edu.ru/subject/lesson/611/

JlomoaHuTEIbHA
1 uHopManusa

Juarpammel Diinepa-

Benna

[IpumeHeHne
TEOPETUKO-
MHOECTBEHHOI'O
amnmapara s
peuieHus 3a1a4y

PanumonannHabIC
YuCa.
OOBLIKHOBEHHEIE U
NeCSITUUHbIE TpOoOH,
MIPOLIEHTHI,
OCCKOHEUHBIE
MEePHONIECKHE
npobu
PanmonannHBIC
YuCa.
OOBIKHOBEHHBIE U
JecATUYHbIEe pooHu,



https://resh.edu.ru/subject/lesson/611/

MIPOLICHTHI,
OeCKOHEUHbIE
MIEPHOIUICCKHE
npodu

[Tpumenenue apodeit
1 NPOLUCHTOB JI
pelieHus
NPUKJIAIHBIX 32124

[Tpumenenne apodeit
1 IPOLUCHTOB JIA
peueHus
NPUKJIAIHBIX 32124

JleicTBUTENbHBIC
4ypcia.
PannonansHbie 1
HppaIoHaIbHBIE
qyucna

https://resh.edu.ru/subject/lesson/4730/start/1490

73/

Apudpmernueckue
OTIePALINH C
IeHCTBUTEIILHBIMHI
YHCIIaMHU

10

11

Monaynb
JNIEUCTBUTEIILHOIO
qHciIa U €ro CBOMCTBA

[TpubnuxEénnpie
BBIUUCIICHUS,
IpaBUIIa OKPYTJICHUS,
NPUKUIKA U OIIEHKA



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

pe3yibTaTa
BBEIYMCIICHUU

12

OCHOBHBIE METO/IbI
pEUICHUS LENbIX U
IpoOHO-
paIMoHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

13

OCHOBHBIE METO/TbI
PEUICHUS LENBIX U
JIpoOHO-
paIoHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

14

15

16

OCHOBHBIE METObI
PEIICHUS [IEBIX H
IpoOHO-
paIoHaIbHBIX
YpPaBHEHUHU U
HEPaBEHCTB

MHOro4ieHsl OT
OJIHOM IIEPEMEHHO.
Jlenenurie MHOTOUJIEHA
Ha MHOTOYJIEH C
ocratkoM. Teopema
bezy

MHOrou4jIeHEI ¢
L EIBIMA




KO3 PHUIHEHTaAMH.
Teopema Buera

17

18

19

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUU

Pemrenue cucrem
JIMHEHHBIX
YpaBHEHUI

Marpuiia cucremsl
JIMHEHHBIX
YpaBHEHUH.
Onpenenurenb
MaTpHULlbl 2X2, ero
r€OMETPUYECKU I
CMBICH U CBOMCTBA;
BBIYMCJICHHE €0
3HAYCHUS

20

Ompenenurens
MaTpHUlIbl 2X2, ero
r€OMETPUYECKU I
CMBICJI K CBOMCTBA;
BBIYHMCIIEHHUE €TO
3HAUYEHUS

21

[IpumeHenne
ONPEeACTUTENS ISl
pPELIECHHS CUCTEMBI
JIMHENHBIX
YpaBHEHUU




22

23

24

25

26

Pemenue
MPUKJIaAHBIX 3a7a4 C
IIOMOIIBIO CHCTEMBI
JIMHEHHBIX
YpaBHEHUI

Pemenue
MPUKIAAHBIX 3a7a4 C
IIOMOIIBIO CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

KoHntposbHas
pabora:
"PanroHanpHbBIE
ypaBHEHUS U
HEpaBEHCTBA.
CucreMbl TUHEHHBIX
ypaBHeHUH"

OyHKIHSI, CITOCOOBI
3aJjaHus (QYHKIHH.
B3aumuo obpatHble
byHKIUH.
Kommnozumus
byHKIHII

I'padpux GpyHkuuu.
OnemMeHTapHbIE
npeoOpazoBaHUs
rpadukoB pyHKUINN

27

O061acTh
OIIpeleNICHUus U




28

29

MHOKECTBO 3HAYCHUI
¢dbyukouun. Hymu
byHKIIH.
[IpoMexxyTku 3HAK
IIOCTOSIHCTBA
UYETHbIE U HEYETHBIE
GbyHKIUH.
Ilepuonuueckue
GbyHKIUH.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUN
Maxkcumymsel U
MUHHMYMBbI
GyHKIMH.
Haubonbiiee u
HauMEHbIIIee
3HaYeHUe PYHKIHUH
Ha TIPOMEXYTKE

30

31

JIuHelinas,
KBaJlpaTH4Has U
TpOOHO-TMHEWHAS
byHKIII
OnemeHTapHOe
HCCIIEJOBaHNE U
MIOCTPOCHHE
rpauKoOB 3TUX
byHKIMII




32

33

DneMeHTapHoe
HCCIIEA0BaHUE U
MTOCTPOCHHUE
rpaduKOB ATUX
byHKIMI

CreneHs ¢ 1eJIbIM
nmokasareneMm. bunom
HeroTona

https://resh.edu.ru/subject/lesson/4729/start/1590
13/

34

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
Hrrotona

35

Crenennas GyHKIHS
C HaTypaJbHBIM U
LIEJIBIM ITOKA3aTelIeM.,
E€ cBoiictBa 1

rpauk

https://resh.edu.ru/subject/lesson/5540/start/3270
00/

36

37

38

KonTponsHas
pabora: "CreneHHas
¢bynkuus. Eé
cBoiicTBa u rpauk"

Apudmernueckuit
KOpPEHb HAaTypAJIbHON
CTETEeHU U €0
CBOMCTBa

Apudmernueckuit
KOpEHb HaTypaJbHOM
CTEICHU H €T0
CBOMCTBa

https://resh.edu.ru/subject/lesson/5498/start/2725
42/



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

39

40

41

42

43

[IpeobpazoBanus
YHCIIOBBIX
BBIPA)KCHUH,
CoJIeprKaIInX
CTETeHU U KOPHU
[IpeobpazoBanus
YHCIIOBBIX
BBIPA)KCHU,
COJIEp KaIINX
CTETIeHU U KOPHU
[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIEp KaIINX
CTETIeHU U KOPHU
HppaunonaibHbie
ypaBHEHHUS.
OCHOBHBIE METO/IbI
pelieHus
UppaIlMOHATBHBIX
YpaBHEHUI

UppatmonansHble
ypaBHEHHUS.
OCHOBHBIE METOIBI
pelieHus
HPPaIMOHAITLHBIX
YpaBHEHUI

44

HppaunonanbHbie
YpaBHEHHUSL.




OCHOBHBIC METOJIBI
perieHus
HUPpAMOHAIIBHBIX
YpaBHEHUI

45

PaBHOCUIIbHBIE
MepPEeX0/Ibl B pEUICHUU
HppalvoOHaIbHBIX
ypaBHEHUH

46

PaBHOCHUIIbHBIE
MepPEX0/Ibl B pEUICHUU
HPPAIIMOHATIBHBIX
ypaBHEHUH

47

PaBHOCHIBHEIE
MEepPEXOAbl B PEIICHUU
HWppalMOHAIbHBIX
YpaBHEHUI

48

49

PaBHOCHIBHBIE
MEePEXOAbl B PEIICHUU
HWppalMOHAIbHBIX
YpaBHEHUI

CaoiicTBa u rpaduk
KOpHSI N-O CTeNEeHU
KaK (yHKIINH
00paTHO CTETICHH C
HATYPaJIbHBIM
roKazaresem

50

CgoiictBa u rpaduk
KOpHsI N-0 CTeNeHn
KakK QyHKIIIH




0o0paTHOM CTETeH! C

HaTypalbHBIM
MoKa3areieM

51

KoHntposbHas

pabota: "CoiicTBa u

rpaduK KOpHs N-oi
CTEIEHH.
WppaunoHnanbHble
ypaBHeHUs"

52

CreneHs ¢
paloHaIbHBIM
nokaszatTelieM U eé
CBOMCTBa

53

CreneHs ¢
palrOHAIBHBIM
MoKaz3aTelieM U e€
CBOMCTBA

54

CreneHs ¢
panoHaIbHBIM
MoKaz3aTelieM U e€
CBOMCTBA

55

56

Iloka3zarennHas
byukus, eé
CBOICTBa U Tpaduk
Hcnonb3oBanue
rpaduka QyHKIMH
JUISL peIIeHUs
YpaBHEHUU

https://resh.edu.ru/subject/lesson/3841/start/2255

73/



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/

57

Hcnons3zoBanue
rpaduka GyHKIIIH
JUIS pellieHus
YpaBHEHUI

58

59

60

61

ITokasaTenbHble
YPaBHEHHS.
OcHOBHBIE METOBI
pereHus
[OKa3aTeIbHbIX
ypaBHEHUH

IToka3aTennHBIC
ypaBHEHHUS.
OCHOBHBIE METOIbI
peuieHus
MoKa3aTeJIbHBIX
YpaBHEHUI

IToka3atennpHbIE
ypaBHEHHUS.
OCHOBHBIE METOIBI
pelieHus
MMOKa3aTeIbHbIX
YpaBHEHUI

KonTponsHas
pabora:
"[TokazarenpHas
byHKIHS.
[TokaszaTenbHbIE
ypaBHEHUA"

https://resh.edu.ru/subject/lesson/5627/start/1593

21/



https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/

62

Jlorapudm uucna.

CgoiictBa norapudma

https://resh.edu.ru/subject/lesson/5753/start/2725
74/

63

64

Jlorapudm yucna.

CoiicTBa siorapugma

Jlorapudm uuncna.

CgoiictBa norapudma

65

Hecstuunbie u
HaTypaJbHbIE
Jorapudmpl

https://resh.edu.ru/subject/lesson/3823/start/1986
25/

66

Hecstuunbie u
HaTypaJIbHbIC
norapupmMsbl

67

68

69

70

[IpeobpaszoBanue
BBIPAKECHMUI,
coJieprKaInx
Jorapu@msl
IIpeoOpas3oBanue
BBIPAKECHMUI,
coJieprKaInx
Jorapu@msl
IIpeoOpaszoBanue
BBIPAKCHMUIA,
COJIEpIKAIINX
Jorapu@msl
Jlorapudmuueckas
byHkuus, eé
CBOMCTBa U TpaduK

https://resh.edu.ru/subject/lesson/3834/start/1986
87/



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/

71

Jlorapudmuaeckas
bysknus, eé
CBOWCTBA U TpaduK

72

Hcnons3oBanue
rpaduka QyHKIUH
JUIS pelleHus
ypaBHEHUU

73

Hcnonb3oBanue
rpaduka QyHKIUH
JUIS pelleHus
YpaBHEHUI

74

Jlorapudmuueckue
ypaBHEHUS.
OCHOBHBIE METObI
perieHus
JorapupMUIecKux
YpaBHEHUMU

https://resh.edu.ru/subject/lesson/4732/start/1988
42/

75

Jlorapudmuueckue
YpaBHEHHS.
OCHOBHBIE METObI
pelieHus
JorapupMHUUECKUX
ypaBHEHUH

76

Jlorapudmuueckue
ypaBHEHHUS.
OCHOBHBIE METObI
pereHus
JorapupMHUUECKUX
YpaBHEHUU



https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

77

PaBHOCUIBbHEIC
Mepexobl B pEIICHUU
Jorapu(PMUIECKUX
YpaBHEHUI

78

PaBHOCUIIbHBIE
MepPEeX0/Ibl B pEUICHUU
Jorapu(PMUIECKUX
ypaBHEHU

79

KoHntposbnas
pabora:
"Jlorapudmmueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHHUS"

80

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6019/start/1991

81/

81

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO
apryMeHra

82

Apkcunyc,
ApPKKOCHHYC U
aApKTaHI€HC
YK CIIOBOTO
aprymeHra

83

ApKcuHyC,
apKKOCHHYC U



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/

apKTaHI€HC
YHCIIOBOTO
aprymeHra

84

85

86

87

Tpuronomerpuuecka
s OKPY>KHOCTb,
OIIpEICIICHUE
TPUTOHOMETPHUECKU
X QyHKIHIA
YHCIIOBOTO
apryMeHTa
Tpuronomerpruuecka
sl OKPY>KHOCTb,
orpeJiesieHue
TPUTOHOMETPHUECKU
X (QyHKIIHA
YHCIIOBOTO
apryMeHTa
OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopmyIsl

OcHoBHbIE
TPUTOHOMETPHUUYECKHE

bopmyIbl

88

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

(bopMyIIbI

89

OcCHOBHEIE
TPUTOHOMETPUUECCKHE

hopmyITbr




90

[TpeoOpaszoBanue
TPUTOHOMETPUYECKH
X BbIpa)XKCHUU

91

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKU
X BBIPQKECHUH

92

93

94

[IpeobpaszoBanue
TPUTOHOMETPHYECKU
X BBIPQKEHUU

[IpeobpazoBanue
TPUTOHOMETPUYECKHU
X BbIpa)XCHUU
Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/6317/start/1996
81/

95

Pemenne
TPUTOHOMETPUYECKU
X YpaBHEHUI

https://resh.edu.ru/subject/lesson/4736/start/1997
43/

96

97

98

Pemenne
TPUTOHOMETPUYECKU
X YPaBHEHMI

Pewmenue
TPUTOHOMETPUYECKHU
X YPaBHEHMI
Pewmenue
TPUTOHOMETPUYECKHU
X YPaBHEHUU

https://resh.edu.ru/subject/lesson/4737/start/1998
04/

https://resh.edu.ru/subject/lesson/6314/start/1999
28/

https://resh.edu.ru/subject/lesson/6321/start/1999
89/



https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/

99

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHUM

https://resh.edu.ru/subject/lesson/6320/start/2000

20/

100

Pewmenne
TPUTOHOMETPUYECKU
X YPaBHECHHU

https://resh.edu.ru/subject/lesson/6318/start/2000

82/

101

KonTponbhas

pabora:
"TpUroHoMeTpHUUYECK
Ue BbIpAXXECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHUs"

102

ITocnemoBaTembHOCTH
, CIIOCOOBI 3aJaHUs
IOCJIEJOBATEILHOCTE
. Meton
MaTeMaTH4YeCKOM
WHIYKIH

103

MOHOTOHHBIE K
OTpaHUYCHHBIC
MOCJIEIOBATEILHOCTH
. Ucropus ananusa
OCCKOHEYHO MaJIbIX

104

105

Apudpmernueckast
nporpeccus
I'eomerpuueckas
nporpeccus

106

beckoneuHo
yObIBaroIas



https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6318/start/200082/

reOMEeTpUYECKast
nporpeccus

107

Cymma O0ecKOHEYHO
yObIBaroIei
r€OMETPUYECKON
IIPOrpeccuu

108

JInHelHbIN 1
SKCITOHECHITTAIbHBIN
poct. Hucio e.
Dopmyiia CIOKHBIX
MIPOIICHTOB

109

JInHelHbIN 1
SKCITOHECHITMATbHBIN
poct. Hucio e.
Dopmyiia CIOKHBIX
MIPOIICHTOB

110

Hcnonb3oBaHue
MPOTPECCUU ISt
pELIECHHS pealbHbIX
3a7a4 MPUKIIATHOTO
xXapakrepa

111

112

KoHntponbHas
pabora:

"ITociie 1oBaTEIBHOCT
U U mporpeccun’

HenpepsiBHbie

GyHKIMH 1 UX
CBOMCTBA




113

Touka pa3psbiBa.
AcUMITOTHI
rpadukoB GyHKITHI

114

CaoiicTBa GyHKIMH
HETPEPbIBHBIX HA
OTpe3Ke

115

116

117

CaoiicTBa GpyHKIMH
HETPEPHIBHBIX HA
OTpe3Ke

MeTton HHTCPBAJIOB
JJI1 pCIICHUSA
HCPABCHCTB

MeTton HHTCPBAJIOB
I PECUICHU A
HEPAaBCHCTB

118

Meron uHTEpBAIOB
JUISL peLIeHUs
HEPaBEHCTB

119

[IpumeHeHne
CBOICTB
HEMpPEPBHIBHBIX
byHKIUR s
pelieHns 3a1a4

120

[IpumeHenne
CBOMCTB
HENPEPBIBHBIX
byHKIMA 1
pereHus 3a1a4




121

IlepBas u BTOpas
MIPOU3BOHBIE
byHKIIHI

122

Omnpenenenue,
reOMETPUYECKUI
CMBICJI TPOU3BOIHOM

123

124

125

Onpenenenue,
(bu3nvIecKuil CMBICI
IIPOU3BOHOMN
YpaBHeHue
KacaTeJIbHOU K
rpaduky QyHKIUN
YpaBHeHue
KacaTeJIbHOU K

rpaduky QyHKIHUN

126

[TpousBogHbIe
3JIEMEHTAPHBIX
byHKIHMI

127

128

[TpousBogHbIe
3JIEMEHTaPHBIX
byHKIHII
IIpousBoaHas
CYMMBHI,
MIPOU3BEACHNUS,
YacTHOTO U
KOMITO3UIIHI
byHKIMII




129

130

131

132

133

IIpounsBoaHas
CYMMBI,
IIPOU3BECHNS,
Y4aCcTHOIO U
KOMIIO3ULIUH
byHKIUI
IIpousBogHas
CYMMBI,
IIPOU3BECHNS,
Y4acTHOI'O U
KOMITO3ULIUU
byHKIUI
KonTponbnas
pa0ora:
"[IponsBonnas"

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"VYpaBHeHus"

[ToBTOpEHUE,
0000111EHNE,
CHUCTEMAaTU3aLHS
3HaHui: "OyHkuun"

134

Hrorosas
KOHTpOJIbHas paboTa

135

Hrorosas
KOHTpPOJIbHAs paboTa




[ToBTOpEHHUE,
000011IeHNE,
136 1
CHUCTEMAaTH3aIHsA
3HAHUH
OBHIEE KOJIMYECTBO
YACOB 11O 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

JlomoaHuTeIbHAS
uHdopmanus

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

[IpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO GYHKITUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mPOU3BOTHON K
UCclieIoBaHMIO (PyHKIUH Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHON K
ucclieIoBaHI0 (PyHKIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeIOBaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Npon3BOIHON K
MCCIIeI0BaHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaMOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKINU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxnenue HanbonbIero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaMMEHBIIIETO 3HAYEeHUS HETTPEPHIBHOM
(GYHKIIMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHON IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[IpumeneHnre npou3BOIHOM IS
HAXOX/JICHUS HAWTYYIIIETO PEIICHUS B
MIPUKJIAHBIX 33/1adax

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJ1aHHOT0 (POPMYIION UITH
rpaduxkom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION U

rpagpukoM

17 Kommozunus ¢pyHKIui

18 Kommo3zurust ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN
Ha KOOPJAMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHHHA
Ha KOOPJIMHATHOM MJIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

24 ¢yuxuii. [IpaBuna HaxoxAEHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIEMEHTAPHBIX

25 ¢dbynkumii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
WHTETpaa
Beruncnenue onpenenéHHoOro

27 uHTerpaia no ¢popmyie Herorona-
JleiitOauna
Brruncienue onpeaenéHHOro

28 uHTerpana mo ¢popmysie Herorona-

JleliOHuLa




[IpuMeHnenue uHTETpaNa s

29 HAXOXXIECHUS IUIOMIAel IIIOCKUX
¢uryp
[IpuMeHenue uHTETpaNa s

30 HaXOXJCHUS 00BEMOB T€OMETPUYECKHIX
TeI

31 [Tpumeps! pemieHuit
Qg depeHIraIbHbIX ypaBHEHUN

39 [Tpumeps! perieHuit
muddepeHIMaTbHBIX YpaBHEHUI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 Kontponbnas padota: "l[leppoobpazHas
u uHTerpan”

35 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBa U TpaduKu

36 TpuronomeTpudeckue QyHKITUH, UX
CBOICcTBa U rpadUKu

37 TpuronomeTpudeckre QyHKITUH, UX
cBOicTBa U rpaduKu

38 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBa U TpadUuKu

39 TpuronomeTpudeckre QyHKITUH, UX
cBOIicTBa U rpadUKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHHUH C TTOMOIIBIO

TPUTOHOMETPHUUECKOH OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

41 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

42 YPaBHEHUH C TIOMOILIbIO
TPUTOHOMETPHUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 ypaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKOH OKPYKHOCTH

44 Penienue TpuroHoMeTpruUECKUX
HEPaBEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
KonTponbnas pabora: "I'padpuxu

48 TPUTOHOMETPUUECKUX (PYHKIIHH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS

IMMOKAa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>3 J0rapu(pMHUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIEC METO/IbI PEIICHUS
J0rapupMHUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATIHLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI perIeHus
UppalMOHATIBHBIX YPAaBHEHUN
62 I'padmaeckne MeTOIBI pemIeHHS
UPPAIMOHATBHBIX YPaBHECHHI
63 I'paduueckue MeTo bl pereHus
MTOKa3aTeJIbHBIX YPABHEHHU
64 I'padmueckue MeTo bl pereHus
MOKa3aTeIbHbIX HEPAaBEHCTB
65 ['padrueckue METO B! peIIeHuUS
JOrapu(pMHUUECKUX ypaBHEHUIN
66 I'paduueckue MeTOIbI peLIeHUs

Jorapu(pMUUECKUX HEPABEHCTB




67

I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

68

69

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTeNbHBIX U JOTapu(PMHUUECKUX
YpaBHEHU I

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNbHBIX U JOrapu(OMUUECKUX
YpaBHEHUU

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNbHBIX U JOrapu(OMUUECKUX
HEPABEHCTB

71

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JOrapu(OMUUECKUX
HEPABEHCTB

72

KonTponbHnas pabora:
"UppatnnoHaibHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

73

74

75

KommnekcHble uncna. Anredpandeckas
U TPUTrOHOMETpUYecKasi GopMbl 3alUCH
KOMIUIEKCHOTO YHUCJIa
KommuiekcHeie uncna. Anredpandeckas
U TPUTOHOMETpHYECcKask GOpPMBI 3aHCH
KOMIIJIEKCHOT'O YuCiIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

76

ApudmeTnueckue onepauu c
KOMILICKCHBIMH YUCIIAMU




N3o0paxeHue KOMIJIEKCHBIX YMCEN Ha

" KOOPJMHATHOM TJIOCKOCTH

78 N300pakeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit
CTEMEeHH U3 KOMILIEKCHOTO YnciIa

80 ®opmyna Myaspa. Kopau n-oi
CTETNEeHH U3 KOMILIEKCHOTO YnciIa
[IpumeHeHne KOMIUIEKCHBIX YUCEI JUIs

81 pemeHus pU3MIECKuX U
reOMETPUUECKUX 3a7a4

82 KoHnTtpoinbHas pabdora: "KomMruiekcHbie
yucna"

83 HatypanbHble u 1ienblie grncia

84 HarypanbHble u nensie yucna

85 [TpuMeHeHne NPU3HAKOB IETMMOCTH
LIEJIBIX YUCEIl

86 [IpumeHneHne NpU3HaKoOB AETUMOCTH
LEJbIX YUCEl

87 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix uncesn: HOJ[ u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix uncen: HOJ[ u HOK

89 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeI: OCTaTKU [0 MOIYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTU

HCJIBIX YUCCII: OCTATKU IO MOAYJIIO




91

[IpuMeHeHne npu3HaKOB ACIUMOCTH
HEJIBIX YHCEIl: aaropuT™M EBkinaa ais
pEIICHUS 3a/1a4 B IEJIBIX YUCIIaX

92

93

94

KonTtponpHas padora: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI-
CIICACTBHA

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
yYpaBHEHUU

96

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

97

98

99

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
YpPaBHEHUNU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PMUUIECKUX
YpPaBHEHUNU




100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JlorapupMUUecKux
ypaBHEHUU

101

[IpumeHeHne cucTeM K peleHUI0
MaTeMaTUUYECKUX 3ajad U 3a7ad u3
pa3Iu4HbIX 00J1aCTEN HayKu U
peasbHOM JKU3HU, MHTEPIIPETALUS
HOJIyYEHHBIX Pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELIECHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IuYHbIX 00J1aCTeN HayKu U
pEaIbHOM JKU3HU, HHTEPIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

103

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3ajad u3
pa3IUYHbBIX 00J1aCTe HayKu U
pEaIbHOM JKU3HU, HHTEPIIPETALIMS
IIOJIyYEHHBIX PE3yJIbTaTOB

104

Kontponbnas padota: "Cucremsr
palMoOHATEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKAX
ypaBHEHHI"

105

106

107

PanmonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyioHasibHbIE CHCTEMBI C
napaMeTpamu




HppanuonaibHble ypaBHEHUS,

108 HEpaBEHCTBA C ITapaMeTpamMu

109 HppanuonaiibHble CUCTEMBI C
napameTpamu

110 Iloka3aTenbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

111 [Toka3aTenbHbIE CHCTEMBI C
napameTpamu

112 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C ITapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C
napameTpamu

114 TpuronomeTpuieckue ypaBHEHHUS C
napamMeTpamMu

115 TpuroHomeTpuuecKue HEPABEHCTBA C
napameTpamMmu

116 TpUroHOMeTpUUECKNE CUCTEMBI C
napameTpamu
IToctpoenune u ucciegoBaHue

117 MaTeMaTUYECKUX MOJCJICH peaTbHbIX
CUTYallMil C IOMOIIIbIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTUYECKUX MOJCJICH peaTbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MOI[CJICI;’I PCaJIBHBIX




CUTYalMi C IOMOILBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamu

120

121

KonTtponpHas pabdora: "3anaum ¢
napamerpamu”

[ToBTOpEeHmE, 0600IICHNE,
cucTtemMaTu3anus 3Hanuii: "YpaBHeHus'

122

[ToBTOpenue, 06001ICHNE,
cucTemMaTu3alus 3Hanuii: "YpaBHeHus'

123

124

125

[ToBTOpenue, 060061ICHNE,
cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEeHME, 0000IICHUE,
CHUCTEMaTH3al|sl 3HAHMIA:
"HepaBenctpa"
[ToBTOpenue, 06001IIEHNE,
CHCTeMaTH3allys 3HAHUIA:
"HepaBenctsa"

126

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3aIis 3HAHW:
"HepaBencrsa"

127

[ToBTOpenme, 0600IIEHNE,
cHCTeMaTH3aIus 3HaHUH
"[Ipon3BoaHas n €€ npumMeHeHue"

128

[ToBTOpenue, 060061IeHNE,
CUCTEeMAaTH3aIis 3HAHWI:
"[Ipon3BoaHas n €€ npumMeHeHue"




[ToBTOpenue, 06001ICHNE,

129 cucTeMaTu3aus 3HaHWil: 1
"I[IpousBoaHas u e€ mpumMeHenue"
[ToBTOpeHnue, 06001ICHNE,

130 cucreMaTu3anus 3HaHuil: "MHTerpan u 1
ero npuMeHeHue"

131 [ToBTOpEeHME, 0000IICHUE, 1
cucreMaruzanus 3HaHui: "OyHkumun"

132 [ToBTOpEHHE, 0000IICHUE, 1
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HroroBast KoHTpoIbHAs paboTa 1

135 Hroroas xouTpoapHas pabora

136 [ToBTOpeHue, o606meH1:Ie, 1
CHUCTEMaTH3aIus 3HAaHUI

OBILIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOT' O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

10 knacc

Konsrun FO.M. Anre6pa 10-11 kmacc. - M.: IIpocBemenue, 2020

11 knacc

Komsrun FO.M. Anrebpa 10-11 knacc. - M.: IIpocsemenue, 2021

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

Maremaruka (yriayOneHHbld ypoBeHb). Peanmuzamus tpedoBanunii PI'OC
cpenHero odiero oopazoBaHusi: Meroanueckoe nocoodue ans yuurens / [J1. O.
PocnoBa, E. E. AnekceeBa, E. B. byuko]; nox pea. JI. O. PocioBoii. — M.:

OI'BHY «MHCTUTYT cTpaTteruu pa3Buths oopazoBaHus», 2023

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HNHTEPHET

Poccwmiickas snextponHas mkosa PO https://resh.edu.ru

OopazoBatenbHas miardopma SIKIJITACC https://www.yaklass.ru

Ob6pazoBarenbHas miargopma YUU.PY https://uchi.ru

OopazoBatenbHas miargopma Caam 'MA  https://sdamgia.ru/

Oo0pa3zoBarenbHas miargopma Chepym https://sferum.ru/

bubmunoreka LIOK https://m.edsoo.ru/

[Tnardopma Mos mkona https://myschool.edu.ru/

[Tnardopma Annexc Yuebnuk https://education.yandex.ru/
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