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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa M Hayaja MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero ooOpa3zoBaHUs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE OOYyYaIOMINXCS Ha YPOBHE, HEOOXOAUMOM
JUTsl OCBOEHHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJIaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HAayKH, KOTOpas (QOpMYyIUpYET CBOH
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebnblii Kypc anreOpbl M HavyaJl MAaTEMATHUYECKOTO aHaIM3a 3aKja/ibIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOINBIO MHAYKIIMM U pacCykKaaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHAJOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIO
aHaM3a» 00ydYaroluecs TMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a37ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPHpETallud  TOJIYyYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUpOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHbli Kypc 00ianaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanmu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK M yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyrolmed MNPOJOJDKUTEIPHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOydeHust anreOpe W HayajgaM MaTeMaTUYeCKOro
aHaJIM3a JIKUT JAeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIAETEHBI CIEAYIOUINE COAEpKaTeIbHO-MEeTOANYeCKue TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKm», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE



COJICPXKATEITHbHO-METOIMYCCKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOydyeHus: Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO OTIOTHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TeMaMU U pasfienamu. [laHHBIHI
y4eOHBIA KypC SIBISICTCS MHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHNe HECKOJBKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAEeBalOT BcE Oosee
IMIMPOKUM MATEMAaTUYECKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYECKyI0 MOJENb pPealbHOU
CUTYyalliu, IPUMEHATh 3HAHUS, TIOJyUYECHHBIC MIPH M3yYeHUU Y4eOHOTO Kypca, IS
pEIIEHHS] CAaMOCTOSTEIEHO C(HOPMYIMPOBAHHON MAaTEeMAaTUYECKOH 3a/1auH, a 3aTeM
WUHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYEeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
¢bopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpemnero o0riero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIh30BAHUE Pa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JAeNaTh NPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh UYWCIIOBHIE BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypPAJIbHBIX, IICIIBIX,
pallMOHANBHBIX M JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaxJaoM H3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIlemo,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHANIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHUECKIE ONEPAIUH, 8 TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTenbHOMY PACHIUPEHUIO Kpyra HCIOJBb3YyEeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS U1l PEIICHUs Pa3IuYHbIX 3a71ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOSHHH MOJIEJICH pPEabHOTO MHpPA, HIMPOKO HCIONB3YIOTCS O0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, TMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX H
TPUTOHOMETPUUECKUX ypaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkanmx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIONB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOIIBIO TIPOU3BOTHOM, MPH PEHICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jlannast copepkarenbHasi IMHUS BKIIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacu€rtel 1Mo  (QopmyiaMm, MpeoOpa3oBaHUS  palMOHAIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJIepKalliMX CTerneHu W Jjorapudmbl. brarogaps u3yueHuro anreOpandeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOYyYarolmuXxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuil, pabOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Airedpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI Ui PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKU.

CopnepxarenpHo-MeToM4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIE0BATEIBHOCTh U3YyUEeHH MaTepuaa. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S pEIICHHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANBHOW KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C pELICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM O0nblIOE BHUMaHME
ynemnsieTcs: GopMHpPOBAaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIYYCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuyHOi (opMe: aHATUTUYECKOM, rpaduyeckoi U cioBecHo. Ero msyuenwue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYarOIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNiaTb HMX HAuUOOJIbIINE W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAM (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMS IIpoueccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4ECKUX MOJENEH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWUTh HAWIy4Illee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIIMAJIbHO-9KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTe€MaTU4YeCKOIro
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaibHO-JIOTMYECKOTO U
KpEaTUBHOTO MBIIUICHUS,, (OPMUPOBAHUIO YMEHMHM pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONTUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHUA MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBA U JIOTMKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBLHON MaTeMaTUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd W €€ TNPUIOKEHHM, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMPUIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXHOCTh OOy4aroleMycss MOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BbIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OMPEACICHHBIM
npaBujaM  MOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYeCKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIEHUS
00y4aromuxcsi, T03BOJSET UM CTPOUTH CBOM PACCYXJACHHUS HAa OCHOBE JIOTHYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENeld C TOMOIIBI0 ammapara airedopsl u
MaTEeMaTHYECKOr0 aHallh3a, WHTEPIpETAllMM TOJYYCHHBIX pe3yJlbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KQXKIbIM U3 Pa3/ieJIOB IPOrPaMMBbl, TOCKOJIbKY BECH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs AJIA peuieHus MpUKIaaHbIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydvarolmuecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
WCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB pPEIICHUS NPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPOIlecce U3yUYeHHsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTEeMaTHUYECKOTO aHATu3ay.

Ha wusyuyenme yuebHOro kypca «Anredbpa W Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COJAEPXAHUME OBYUYEHUA
10 KJTACC

Yucna v BIYMCJICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moaynb
JNEUCTBUTEIBLHOTO YHUCIa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCICHUS, TPABHUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJIXOAIICH (POPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTENEHHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M APKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa © TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocTaTkoM. Teopema be3dy. MHorounensl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPKALTUX JIOTapU(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUECKUX ypaBHECHUH.

OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHrie TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCIEHUE €r0 3HAUYCHMs, IPUMEHEHUE OIPEACIIUTENS s PEeIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 3aJa4 C IOMOILUBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOJEIU C
IIOMOLIBIO MATPHUIL] U ONIPEIEIUTEIIEN.

[TocTpoeHne MaTeMaTHYECKUX MOJEJIEH PEANbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amganus (QyHKIUU. B3aumHO o00paTHbBIe (QYHKIHH.
Komnosunust ¢ynkuuit. 'padux dyHkmu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkunu. Hymn Qyskumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUA. MakCUMyMbl U MHHUMYMBI
¢bynkuuu. Hanbosnbliiee 1 HauMeHblee 3HauyeHus: QyHKIIMY Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHas W APOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M IENBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATypaJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukxwy.
Hcnonp3oBanue rpadukoB GyHKIUN A pELICHUS] YpaBHEHUI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro anajan3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIELOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON UHIYKLIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHaym3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
npoueHTOB. Mcrnosib30BaHWE TPOTrPecCHH I PEIICHUS peajbHbIX —3aaad
IIPUKJIATHOTO XapakKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a4a4.

ITepBas u BrOpas npou3BoaHble GyHKIMU. Onpenenennue, reOMeTpUUecKuil u
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  anmeMeHTapHbix  ¢yHkuuil.  [IpousBomHas  cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. I[IpumeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONIMCAaHMs PEANBbHBIX NPOLECCOB WM SABJICHWUM, IPU PELICHWM 3a7a4 W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypansubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOosbuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kommnekcaple uuncna. AnreOpandeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKhe Orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEPpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PAaBHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TMOKAa3aTeNbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYMHOCTEH palMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIU4HbIX O0JacTell HayKu WU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

['paduk kommozunuu GyHku. ['eoMerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKU.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN Uil MCCIEIOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad W3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauvaja MaTeMaTH4eCcKOro aHaJIn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokaeHume  HamOONbIIET0O W HAMMEHbBLIET0  3HAYECHUU
HENpephIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumMeHeHrne NpPOU3BOMHOM IS HAXOXKIECHHUSI HAWIy4ylIero peleHus B
NPUKIAIHBIX 3aJadax, [JIsl ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aaHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. ['eomeTpuueckui CMBICII WHTErpala. Brruncnenne
onpeaenéHHoro uuTerpaia mno popmyne Herotona-Jlebuua.

[IpumeHeHue uwHTErpana i HAXOXKIEHUs IUIOWAAell MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOILIBI  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0ObEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHPOBAHHBIA PEKUM 3aHATUNA U
OTZbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PM3MUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  Mpo(ecCHOHATBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur u peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHMIO W
caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JI0rH4eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYPhl, TTOHUMAaHUE BJIUSHUS
COLHAIBHO-O)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIIBHOUN
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIEM, OpUEHTAITUS
Ha TIPUMCHEHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3amad B o0JacTu
OKpYXalUIEel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIENU CPEBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIIECTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW esATEeNbHOCTH, JTaroB e¢
pa3sBUTUS W 3HAYMMOCTH [UJI PAa3BUTHS UMBWINA3ALHUH, OBJIAJICHUE S3BIKOM
MAaTEMATUKH W MAaT€MaTUYE€CKOW KYJIbTYPOM KAK CPEACTBOM IIO3HAHHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATH MNPOEKTHYK) W HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJIMBUYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUH MEXAy MOHATHAMH, (OPMYJIUPOBATH
oIpezesieHus MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLWH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OPMYyIUMpPOBaTb U  MPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpelaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOBL;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh  HamOojee MOAXONAIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



basoBble ucciegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OpMYyTUPOBaTh OOOOIICHUS] W BBIBOJBI MO pPe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWS, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIATHI HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOWPATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB H
¢dbopM TpeaCTaBICHNUS;

CTPYKTYpPUPOBaTh WHGOPMAIIHMIO, TPEACTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaudecK;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenmne:

BOCIIPMHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1EeasIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEUICHUs 3aJayH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3ybTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAalleJIEHHbIE Ha IIOMCK
pElIEHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HAaBBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJSl TpoIlecca M pe3ysbTaTa PEHICHUs
MaTeMaTHYeCKOH 3a1a4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa 1IN U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYTBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATh IEJIb COBMECTHOM
JeSTEIIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pachpenensiTh
BUJIBI pabOT, JIOrOBAapUBAThCH, OOCYXIaTh TMPOIECC U PE3ydbTaT paboThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOJHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHUBATH
KaueCTBO CBOETO BKJAjJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJjacce oOy4yarIIMiiCSd MOJYYUT CIECAYIOIIHNE
IpeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckass JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TIPOLEHTHI IS PEIICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHUM;



CBOOOZHO ONEpPUPOBATh MOHITHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATYpPaIbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTENIEM;

CBOOOMHO OINEPUPOBATh MOHATUSAMU: JorapudmM 4dHClIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHS pPAalMOHAIBHBIX U JApPOOHO-
pallOHANIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbMH KO3(h(dULIMEHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHU,
MaTpuLa, ONPENCIUTENh MATpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCITOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 Juisl BBIUMCIEHUS €ro 3HAYCHUS,
IIPUMEHATh ONPEACIIMTENN Ul PELICHHWs CUCTEMbl JIMHEWHBIX YPAaBHEHMWU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIEOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUILl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MPeoOpa3oBaHUA
BBIPAKEHN;

BBINOJIHATH NPe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKALLMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMHUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OMNEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXonuMble  (QOpPMYNbl Ui  pEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX yPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBATh
MOCTPOEHHbIE MOJIETIH C MCIIOIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (QyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpad@UKoB PyHKINH;

CBOOOJTHO OMEpPHPOBATH MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOXKECTBO
3HaYeHU! QYHKIMHU, HYJIU GYHKIUU, TPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKLIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEKYTKE;

CBOOOJIHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (QYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENeHU C
HATypaJbHBIM IT0Ka3aTelleM;

ONepUpOBATh MOHATUSMH: JIMHEHHas, KBaJpaTHUYHAs M JPOOHO-TUHEHHas
(yHKLIMH, BHITIOTHATD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, HCHOIH30BaTh UX TpaUKu A pEIIeHUs
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKas OKPY>KHOCTb,
oTpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (YyHKUUN JUIs  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3A:

CBOOOMHO OMEpPUPOBATh MOHATHIAMH: apuPpMETHUecCKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIasi T€OMETPUYECKasi MPOrpeccHsi, TMHEUHBIN U
AKCTIIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMNEpUPOBAaTh TOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (QYHKIUN SISl pELISHUs 3a]1ay;

CBOOOJIHO OMEpUpOBaTh TMOHATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMY, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, NPOU3BE/ICHHS, YACTHOTO U KOMIO3UIIMU
IBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATUSMU: MHOXKECTBO, ONEpALUUd  HaJ
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar sl OMUCAHUs PEaTbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3aJ1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOZHO OMNEpPUPOBATH MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce o0Oy4aroIIMiiCSd MOJYYUT CIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHYECKOTO aHAIINA3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJIO€ YHCIIO,
MHOKECTBA HATypaJbHbIX W LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4MCesN A peleHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHbIE YHCJIA B PA3JTUYHBIX [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpamueckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETHISCKUE OTNEepaIllui ¢ HUMHU H
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEPUPOBATh MOHATUSIMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXxoawmbie  (OpPMYNBI T PENICHWs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

pearb palHOHAIIbHBIE, UppaLMOHAJIbHBIE, MOKa3aTeJbHBIE,
jJorapuMuUyecKrie U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZEpIKAIKE MOIYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayd,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammnapara aireOpsl,
VHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUMA C TMOMONIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMHU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSMU: TpadUKH TPUTOHOMETPUUYECKHUX
byHKIU;

OpUMEHATh GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHAJIN3Aa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEer0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUUAIBHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpadukom;



CBOOOZHO ONEpUpOBaTh TMOHATHUAMHU: TMepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C MOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TMpUMeEpe
cocTaBiieHus nupepeHnanbHbIX YpaBHEHUM;

peliath MpUKJIaJHbIE 33a7a4d, B TOM YHUCIE COLUATbHO-3KOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAJIN3A.



TEMATUYECKOE IINIAHUPOBAHUE
10 KJIACC
Ne

n  HaumMeHoBaHMe pa3[esioB U TeM NPOrPaMMBbI
/
n

MHoskecTBO JeHCTBUTEIBHBIX YUCed. MHOIrO4YJICHBI.
PannonansHbie ypaBHeHUs U HepaBeHCTBA. CUCTEMBI
JIMHEUHBIX YpaBHECHUN

Oyukuun u rpaduku. CrenenHas QyHKIUS C LETbIM
noKa3aresiem

Apudmerndeckuii KOpeHb N-0l CTENIEHHU.
HppanuonanbHble ypaBHEHUS

[TokazatenpHas ¢ynkuus. [lokazaTenpHbIe ypaBHEHUS

Jlorapudmuueckas pynknus. Jlorapudmuaeckue
ypaBHEHHS

TpUroHOMETPUYECKHUE BBIPAXKEHUS U YPABHEHUS

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

KonTtpoasn
ble padoThI

daekTpoHHbIe (LU(pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypchl

https://resh.edu.ru/subject/12/

http://school-
collection.edu.ru/catalog/rubr/fb52eb31-b81d-

4534-901d-c35£5595f7ec/108505/

http://school-
collection.edu.ru/catalog/search/?text=%EA%EE

%F0%ES%ED%FEC tg=

http://school-
collection.edu.ru/catalog/search/?text=%EF%EE

%EA%E0%E7%E0%F2%ES%EB%FC%EDY%E
0%FF+%F4%E3%ED%EA%E6%E8%EF
submit=%CD%E0%E9%F2%E8

http://school-
collection.edu.ru/catalog/rubr/0b005 1 7f-fdbf-

421f-bd9d-55dd682117b8/114699/

http://school-
collection.edu.ru/catalog/search/?text=%D2%F0

%E8%E3%EE%EDY%EEY%ECY%ES%EF2%F0%E
8%F7%ES5%F1%EA%E8%ES%20%F3%F0%EQ0
%E2%EDY%ES%EDY%E8%FF context=all




7

9

[locnenoBarenbHOCTH U IPOIPECCUU

HenpepwiBabie pynkiuu. [Tpoussognas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

20

136

10

http://school-
collection.edu.ru/catalog/rubr/8£5d7210-86a6-

11da-a72b-0800200c9a66/19455/

http://school-
collection.edu.ru/catalog/rubr/ef89b829-d575-

4668-84e3-20f8abfl 1bcf/112999/




11 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpamMmmbl

UccnenoBanue GpyHKIMii ¢
MTOMOLIBIO TPOU3BOTHOU

[TepBooOpa3Hast 1 HHTETpaI
I'paduku TPUTOHOMETPUUECKUX
¢ynkuuii. Tpuronomerpuyeckue
HEepaBEeHCTBA

WppanuonanbHble, MOKa3aTeIbHbIE U
JorapupMHUECKUE HEPABEHCTBA
KomniekcHsle yncina

HatypanbHble u nenble yncna
Cucrembl pallOHAIBHBIX,
UPPAUOHATIBHBIX TTOKA3aTEIbHBIX U
JOrapu(pMHUECKUX YpaBHEHUN

3ajauy ¢ napaMeTpamu

[ToBTOpenue, 06001ICHNE,
cUCTeMaTHU3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoabHsbie
padoThI

10

JuekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcsbl

https://nsportal.ru/shkola/algebra/library/2013/02/24/spisok-
eor-po-teme-proizvodnaya

https://resh.edu.ru/subject/lesson/4924/start/

https://resh.edu.ru/subject/lesson/3943/conspect/

https://resh.edu.ru/subject/lesson/4155/conspect/

https://resh.edu.ru/subject/lesson/4115/conspect/

http://school-collection.edu.ru/catalog/rubr/df413b15-266b-
4a0a-bdb2-28fc41140ab2/







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

— O o0 3 O

12
13
14

15

16
17

Tema ypoka

[[MHOXecTBO, Onepali Ha/l MHOXKECTBAMU U UX CBOMCTBA
Huarpammsl Ditnepa-Benna
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmnapara Jijisl peleHus 3a1a4

Panmonaneubie ynciia. OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHCUHBIC
MepUOIUYECKHE TpoOu

PannonanbHbie yncina. OOBIKHOBEHHBIC U ACCITUYHBIC APOOH, TPOIIEHTHI, 0ECKOHEYHBIE
nepUOANYECKUE ApodH

[Tpumenenue apoOeit 1 MPOIEHTOB JUIS PEIICHHS MPUKIIAIHBIX 33134
[Tpumenenue npoGeil U MPOLIEHTOB Ui PELICHUs IPUKIIAJHBIX 3a/1a4
JenicTBuTenbHble ynciia. PaninoHanbHble U HPPALMOHAIBHBIC YHCIIA
Apudmerndeckue onepanuy ¢ AHCTBUTEIbHBIMU YU CIAMU

Moaynb AEMCTBUTEIBHOIO YKCIIA U €70 CBOMCTBA

[TpuGmxE€HHBIE BEIYUCIICHUS, IPABUJIA OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa
BEIUHCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAMOHANBHBIX YPABHEHUH U HEPABEHCTB
OcHOBHBIE METOIbI PEIIEHUS LENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHHUH U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO-PAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB

MHorouieHsl OT OHON NepeMeHHOU. [[eeHrne MHOTOUYIeHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa

bezy
MHuorowiensl ¢ 1iensiMu kodddurnenramu. Teopema Bueta

Pewienne cucreM JIMHENHBIX YPaBHEHUN

KoanuecTBOo 4acoB

Bcero



18

19

20

21
22
23

24

25
26

27

28

29

30
31
32
33
34
35
36
37
38

Pewienue cucreM JIMHENHBIX YPaBHEHUN

Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpenennuTenb MaTpUIbl 2X2, ero TeOMETPUIECKHI
CMBICII U CBOﬁCTBa; BBIYHCIICHUC €T0 3HAUYCHU

Onpenenurtesib MATPUIBI 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOMCTBA; BHIYUCICHHUE €T
3HAYEHUS

[IpuMeHeHue onpenenuTens A peLIeHUs. CUCTEMbI INHEWHBIX YPaBHEHUU
Pelienne npukiIaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEHHBIX YPAaBHEHUM
Pemenue npuknaaHpIxX 3a7a4 ¢ MOMOILIBIO CUCTEMBI JIMHEWHBIX YPABHEHHMN

KoHntponbhas padota: "PanrionansHbie ypaBHeHHS ¥ HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
ypaBHEHUI"

OyHKU, criocoObl 3ananus GyHkiuy. Bzaumuo ooparasie Gyakmuu. Kommnosunus GyHKIui
I'padux dpynkuuu. DnemeHTapHble Mpeodpa3zoBanus rpa@uKoB HyHKIHHA

OO6nacth onpesiesieHns: 1 MHOXKeCTBO 3HaueHui Gpynkiuu. Hynu dyakmuu. [IpomexyTku 3HaK
MOCTOSTHCTBA

Yérnple 1 Heu€THBIe pyHKIMU. [lepuognueckue GpyHkimu. [IpoMexyTku MOHOTOHHOCTH
byHKIIUN

Makcumymbl 1 MUHUMYMBI (yHKIMHM. Hanbombiee 1 HauMeHblIee 3HaueHne QyHKIUU Ha
IIPOMEIKYTKE

Jlunelinas, kBagpaTudHas U IpOOHO-TMHEHHAS PYHKITUN

DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB I3TUX (DYHKITHIA
DneMeHTapHOe UCCIIeI0OBaHUE U MOCTPOSHHE rPapUKOB 3TUX PYHKIIMIA

Crenens c 1enbM nokaszareneM. buanom HproToHa

CreneHn ¢ LeIBIM ITOKa3aTeiaeM. buanom HreroTona

CrenenHas (yHKIMS C HaTypaJbHBIM U LIEJTBIM MoKazatesneM. E€ cBoiicTBa u rpaduk
Kontponbnas pabora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk"
Apudmernueckuii KOpeHb HaTYpaJIbHON CTETIEHH U €ro CBOMCTBA

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHU M €T0 CBOMCTBA
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[IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA, COACPIKALINX CTEIIEHH U KOPHU
[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEIICHU U KOPHU
[IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHA, COACPIKALINX CTEIICHH U KOPHU
Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPAL[MOHATIBHBIX YPABHEHUM
HppanuonansHbie ypaBHeHNA. OCHOBHBIE METOBI PEIIECHUS UPPALIMOHATIBHBIX YPABHCHUN
Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPAL[MOHATIBHBIX YPABHEHHUM
PaBHOCHIIBHBIE TEpEXOBI B PEUICHUY HPPALMOHAIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUU UPPALIMOHATIBHBIX YPABHEHUM

PaBHOCHIIBHBIE TEpEXOBI B PELICHUY HPPALMOHAIBHBIX YPaBHEHUN

PaBHOCUIIBHBIE IEPEXO/IBI B PEILIEHUU UPPALIMOHATIBHBIX YPABHEHUM

CgoiicTBa 1 rpaduK KOPHS N-0¥ CTENeHU KaK (yHKIIUA OOpAaTHOW CTENEHU C HATypaIbHbIM
nokazaresem

CgoiicTBa u rpaduk KOpHS N-0if CTENEeHN KaK (yHKIIMKA 0OOpaTHON CTENEHH C HATypabHBIM
HOKa3aTeneM

KonTtponbHas padora: "CBoiicTBa u rpaduk KOpHS n-oi creneHu. MppannoHanbHble ypaBHEHUS"
CreneHb C pallMOHAIBHBIM MTOKA3aTeJIEM U €€ CBOMCTBA

Crenensb ¢ palliOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA

CreneHb C pallMOHAIBHBIM MTOKA3aTeJIEM U €€ CBOMCTBA

[Noxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U TpaduK

Hcnonb3oBanue rpaduka GyHKIMU AJIs pELIEHUs] ypaBHEHUN

Hcnonp3oBanue rpaduka GyHKIMM 11 pELISHUs] YpaBHEHUH

[ToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/BI PELICHMS I0KA3aTEIbHBIX YPaBHEHUN
[TokazarenbHble ypaBHEHUsI. OCHOBHBIE METO/BI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUN
[ToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/BI PELICHMS I0KA3aTEIbHBIX YPaBHEHUN
Kontponsnas padora: "[lokazarensnas Gynkius. [lokazaTensHbie ypaBHeHUS"

Jlorapudm uucmna. CoiicTBa jgorapudma
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Jlorapudm uyncna. CoicTBa jJorapudpma

Jlorapudm uucna. CoiicTBa jgorapudma

JlecATUYHBIE U HATYypaAJIbHBIE JTOTapH(PMbI

JlecATUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI

[IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIIMUX JTOTAPHUPMBbI

[IpeoOpazoBanue BBIPAKEHHIA, COACPIKALIMX JIOTAPU(MBI

[IpeoOpazoBanne BeIpaKEHUH, COIEPKAIIMUX JTOTAPUPMBbI

Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK

Jlorapudmudeckas ¢hyHKms, €€ cBOKWCTBa U rpaduk

Hcnonp3oBanue rpaduka GyHKIMM U1 PELICHUs] YPaBHEHUH

Hcnonp3oBanue rpaduka GyHKIMA AJ1s1 pEHICHUST YpaBHEHUH

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI pEIIEHUS JTorapu(MUIECKUX YpaBHEHHH
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS JIOTapU(MUICSCKAX YPaBHEHHH
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIIEHUS JTorapu(PMUIECKUX YpaBHEHHH
PaBHOCHIIBHBIE TTEPEXOIbI B PEIICHUH JIOTApUPMHUUECKUX YPaBHECHHUN

PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapu(PMUUYECKUX YpaBHEHHIHA

Kontponbnas padota: "Jlorapudpmuueckas ¢hyakuus. Jlorapudmudeckue ypaBHeHus"
CuHyc, KOCHHYC, TAHT'€HC U KOTAaHTE€HC YUCIIOBOTO apryMEHTa

Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YUCIIOBOTO apryMEHTa

APKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMeHTa

ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIIOBOTO apryMeHTa

TpuroHomeTpuveckast OKpy>KHOCTb, ONPEIeNICHIHE TPUTOHOMETPHUYECKIX (DYHKIIUH YHUCIOBOTO
apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb, OIIPEIeNICHHE TPUTOHOMETPUYECKUX (PYHKIUIH YHUCIOBOTO
aprymeHTa

OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
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OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoOpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKCHUM

[IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKESHUN

[IpeoOpa3zoBanme TPUTOHOMETPUIECKUX BBIPAKECHUM

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

PelieHne TpUroHOMETPUYECKUX YPaBHEHUH

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUU

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH

PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM

KontponbHas padota: "TpuUroHoMeTprUYECKHE BEIPAKEHUSI 1 TPUTOHOMETPUUIECKUE YpaBHEHUS"
ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHu OCIEA0BATENLHOCTEH. MeToq MaTEMATHIECKOMH
WHIYKIUU

MOHOTOHHBIE ¥ OTPaHUYCHHEIE ITOCIIEI0BATENFHOCTH. VIcTOpHS aHan3a OECKOHEYHO MaJIbIX
Apudmerndeckas mporpeccus

I'eomeTrpuueckas nporpeccust

beckoneuyHo yObIBaroIasi reoMeTpuiecKasi mporpeccust

CymMma 6eckOHeuHO yObIBaroIei reOMeTpUIeCcKOi MPOrpeccuu

JInHEHBIN 1 SKCIOHEHIMANBbHBIA pocT. Yucio e. @opmysia CI0KHBIX MPOLIEHTOB
JIMHENHBIN U SKCIOHEHUMANIbHBINA pocT. Yucio e. @opmyiia CI0KHbBIX IPOLEHTOB
Hcrionb30BaHNe MPOTPeCCUn JUIsl pELIEHUs PEANIbHBIX 33]1a4 MPUKIAJHOIO XapaKkrepa

KonTtponbhas padora: "[locnenoBareabHOCTH U Iporpeccuu’”
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HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA

Touka pa3pbeiBa. AcUMITOTHI TPadUKOB G YHKITHMA

CoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke

CoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke

MeTtoa uHTEpBaIOB ISl pEIICHUS HEPABEHCTB

MeTto MHTEPBAJIOB JIJIs1 pELIEHHSI HEPABEHCTB

MeTtoa uHTEpBaIOB ISl pEIICHUS HEPABEHCTB

[IpumeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIUN TSI peIIeHHs 3a/1a4
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMH JIJIS1 pEeIICHUs 3a1a4
[TepBas u BTOpasi MpOU3BOAHbBIE PYHKIIMH

Onpenenenre, reOMETPUUECKUN CMBICIT POU3BOHOM

Omnpenenenne, GU3MUECKUN CMBICT TPOU3BOIHON

YpaBHeHHEe KacaTeIbHOU K TpaduKy PyHKITUN

VYpaBHeHUe KacaTeNbHOU K TpaduKy HyHKIHH

[Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI

[Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMNA

[TpousBogHasi CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKIUI
[TpousBogHasi CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKIUI
[IpousBoaHast CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUN
Kontponbnas padota: "[IponsBognas”

[ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"
[ToBTOpEeHme, 0600IIEHNE, CCTeMaTH3alusl 3HaHu: "OyHKIn"
Hrorosast KoHTpoOJIbHAS paboTa

HroroBast kKoHTpoOIbHAs paboTa

[ToBTOpeHuUe, 06001IEeHNE, cCCTeMaTH3allusl 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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Tema ypoka

[IpuMeHeHne MPON3BOTHON K UCCIIENOBaHMIO (DYHKIIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
[IpuMeHeHne MPON3BOTHON K UCCIIEIOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD U SKCTPEMYMBI
[IpumeneHne MpoN3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI
[IpuMeHeHne MPON3BOTHON K UCCIIENOBaHHIO (DYHKIIM HA MOHOTOHHOCTD U 9KCTPEMYMBI
[IpumeneHne Mpon3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBbI
[IpuMeHeHne MPON3BOTHON K UCCIIENOBaHMIO (DYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
Haxoxnenre HaubobI1ero 1 HaMMEHbIIEro 3HaYeHHsI HeMTPEepbIBHOM (DYHKIIMU Ha OTpe3Ke
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUSHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
Haxoxnenne HaubobI11ero 1 HaMMEHbIIEro 3HaYeHHsI HeMTPepbIBHOM (DYHKIIMU Ha OTpe3Ke
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYSHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
Haxoxnenre HanbobI1ero 1 HaMMEHbIIEro 3HaYeHHsI HeMTPEePhIBHOM (PYHKIIMU Ha OTpe3Ke
[IpuMeHeHne MpOu3BOIHOM I HAXO0XKICHUSI HAWTYYIIEro PEIIeHUs] B TPUKIIAHBIX 3a/1a4ax
[IpumMeHeHre MPOU3BOJHOM JIJIsl HAXOKAEHUS HAaWIY4lIero PelieHns B IPUKIaJIHbIX 3aa4ax
[IpumeHeHne Mponu3BOIHON ISl ONIPEIEIEHNs] CKOPOCTH M YCKOPEHHUS IIpoLecca, 3alaHHOTO
dbopmynoit unu rpadpukom

[IpumeHeHne Mponu3BOIHON ISl ONIPEIEIEHNs] CKOPOCTH M YCKOPEHHS IIpoLiecca, 3alaHHOT0
dbopmyIoit unu rpadpukoM

Komnoszunus ¢pyHkimit

Kommosurus ¢hyHKImit

Komnoszunus ¢pyHkIimit

I'eomeTpuueckre oOpa3sl ypaBHEHUI HA KOOPAMHATHOM ITIOCKOCTH

KoanuecTBo 4acoB

Bcero
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I'eomerprueckue 0O6pa3bl ypaBHEHHH HAa KOOPJMHATHON TIIOCKOCTH

KonTtponbnas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TPOU3BOAHON"
[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[IepBooOpasubie aneMeHTapHbIX QyHKIMHA. [IpaBuia HaX0XIeHNUs TEPBOOOPAZHBIX
[TepBooOpaznbie aeMeHTapHbIX GyHKINN. [IpaBuia HaX0XKIECHUS TEPBOOOPA3HBIX
Hurerpain. I'eomeTpuyeckmii CMbICI HHTErpaja

Breruucnenne onpeaenéunoro uarerpaia mno popmyne Hetotona-Jleitoauma
Brruucnenue onpeaenénnoro uarerpana no gopmyne Hetotona-JleitOnuma
[TpumeHeHre uHTEerpaia A HaX0XACHU II0Ma/Iel TUIOCKUX GUTyp
[IpumeneHne nHTErpaa s HaX0XKJICHU 00BEMOB FT€OMETPUUYECKHX TET
[Tpumeps! pemiennii nuddepeHImalIbHbIX YpaBHEHUH

[Tpumeps! pemenuii tuddepeHanTbHbIX YpaBHEHHHA

Marematuyeckoe MOAETMPOBAHNUE PEATTBHBIX POIIECCOB C MOMOIIBIO T PepeHInanbHbIX

ypaBHEHUU

Kontponbnas padota: "[lepBoobpasznas u uHTErpan”
Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu

Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTIOMOIIBIO TPUTOHOMETPUUYECKON OKPY>KHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH

Pemennie TpUroHOMeTpHUUECKUX HEPABEHCTB

PemieHne TpUroHOMETPUYECKUX HEPABEHCTB
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Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB
Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB

KonTtponsnas padora: "['paduku TpuroHoMeTpudeckux GpyHkui. TpuroHoMmerpuieckue
HepaBeHCTBA"

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS ITOKA3aTEIIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEeIICHUS TOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTEIIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pelIeHUs Torapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS JOTapu(hMHUECKUX HEPABCHCTB
OCHOBHBIE METO/IbI pelIeHUs Torapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHHS JOTapu(PMHUUECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS] HPPALMOHATBHBIX HEPABECHCTB
OCHOBHBIE METO/IBI PEIICHUS HPPALIMOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS HPPALMOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS] HPPALMOHATBHBIX HEPABCHCTB
I'padnaeckue METOBI peLIeHU HPPAMOHANBHBIX YPaBHEHUH
I'paduueckue MeTOIbI peLICHUs UPPALMOHATIBHBIX YPaBHEHHH
I'pacdnaeckue METOIBI peLIeHNs TOKAa3aTEbHBIX yPaBHEHUN
I'padmueckue MeToIbI pelIeHHs TOKa3aTeIbHBIX HEPABEHCTB
I'padmaeckue MeTOBI penIeH s J0rapu(MUIECKIX YpaBHEHUH
I'paduueckue MeTobl pereHus JorapupMHUUECKUX HEPABEHCTB
I'padnaeckue MeTOBI penIeHus Jorapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTOIbI pelIeHHs TOKA3aTeIbHBIX U JIOTapU(PMUUIECKHX YpaBHEHUH
I'pacdndeckne METOIBI pEeLIEHHUS MTOKA3aTeNbHBIX U JIOTApH(PMUIECKUX ypaBHEHUN

I'paduueckue MeToIbI pelIeHHs TOKa3aTeIbHBIX U JIOTapu(PMUIECKUX HEPABEHCTB
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I'paduueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX U JIOTapu(PMUIECKUX HEPABEHCTB
Kontponbnas pabdota: "UppanronanbHble, TOKa3aTeabHbIE U JIoTapupMudeckue HepaBeHcTBa"

Kommuiekchble uncna. Anredpandeckas 1 TpPUTOHOMETpUYEcKast (pOpMBbI 3aITUCH KOMILIEKCHOTO
qucia

KommuiekcHble uncna. Anredpandeckas 1 TpPUTOHOMETpUUEcKast (POpMbI 3aITUCH KOMIIEKCHOTO
qucia

ApudmeTnueckue onepanuu ¢ KOMIIEKCHBIMU YHCIIaMU
ApudmeTndeckne onepanuy ¢ KOMIIEKCHBIMHA YUCIIaMU

N300paxeHre KOMITJIEKCHBIX YHCET Ha KOOPIAUHATHON TIOCKOCTH
N300parkeHne KOMIUIEKCHBIX YUCENl Ha KOOPAWHATHOM TIIOCKOCTH
®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO YKcia
®opmyna Myaspa. KopHu n-oit cTeneHu u3 KOMIUIEKCHOTO YKciia
[IpumeHeHre KOMITJICKCHBIX YHUCEeN [Tl pelIeHHus (PU3MUEeCKUX U Te€OMETPUICCKHX 331ad
KonTtponbhas padora: "KomrmiekcHbie uncna"

Harypasnbnbie u 1iesnbie ynucia

HatypanbHble u 1ienble yucia

[IpuMeHeHne nprU3HAKOB JEIUMOCTH LIENbIX YUCE

[IpuMeHeHre NPU3HAKOB ACIMMOCTH LEIbIX YHCEIT

[Ipumenenue npusHakoB aenumocty nenbix uyucen: HO u HOK
[Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK
[IpuMeHeHne nprU3HAKOB JEIUMOCTH LENbIX YUCENI: OCTATKHU MO MOIYJIIO
[IpuMeHeHre NPU3HAKOB ACIMMOCTH LEIbIX YHCEI: OCTATKH 10 MOIYIIIO

[IpumeHeHre NpU3HaKOB IEIMMOCTH LENBIX YUCEI: aaropuTM EBKiMAa 1Jisl peleHus 3a1a4 B
LEJIBIX YUCIIax

KonTponpHas padora: "Teopus nenbix yucen"

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ. PaBHOCHIBEHBIC CHCTEMEBI B CHUCTCMBI-CJICACTBHUA
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Cucrema u COBOKYITHOCTbH ypaBHeHHﬁ. PaBHOCHIBHBIE CHCTEMEBI U CUCTEMBI-CJICACTBUA
OCHOBHBIE METOIbI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIbHbIX YPaBHEHUM
OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW MPPALlMOHAIIBHBIX YpaBHEHUN
OCHOBHBIE MCTOBI pCIICHUA CUCTCM U COBOKyHHOCTeﬁ IIOKa3aTCJIIbHbBIX ypaBHeHI/Iﬁ
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEH MOKA3aTEIbHBIX YPaBHEHHI
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH JTorapu(MUUECKUX ypaBHEHHHA
OCHOBHBIE METOJIBI PEIICHUS CHCTEM M COBOKYITHOCTEH JIorapu(MUUYECKUX ypaBHEHUH

[IpumeHeHne CUCTEM K PEICHUIO0 MaTeMaTHUECKUX 3aa4 U 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKu
U PEAIbHOU KU3HU, HHTEPIIPETALUS II0JIyYCHHBIX PE3yJIbTaTOB

[IpyMeHeHre CUCTEM K pElIeHHIO MaTeMaTHYeCKUX 3a/1ad U 3a/1a4 U3 Pa3InyHbIX 00JacTeil HayKu
U peajbHON KU3HU, UHTEPIPETAIUS TOTYyYEHHBIX PE3yJIbTaTOB

[IpumeHeHre HEPAaBEHCTB K PEIICHUIO MaTEMAaTUYECKHX 33/1a4 U 3a7la4d U3 pa3IMyHbIX objacTei
HAyKH U PEAJIbHOM JKU3HH, MHTEPIIPETALNS ITOJIYYEHHBIX PE3YJIbTaTOB

KonTtponbHas padota: "CrucremMbl palliOHAIbHBIX, UPPAMOHAIBHBIX TTOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

PanyioHanbHble ypaBHEHHUS C TapaMeTpaMu

ParmonanbHbIe HEpPaBEHCTBA C TapaMeTpaMu

PanyionanbHble cHCTEMBI C TapaMeTpaMu

WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu
HppannoHaibHble CUCTEMBI C TapaMeTpaMu

[Toka3zaTenbHbIC YpaBHEHUS, HEPABEHCTBA C TapaMeTpaMHU
[loka3zarenbHble CUCTEMBI C TApaMETPAMU
Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C IapaMeTpaMu
Jlorapugmuueckue CUCTEMBI ¢ TTapaMeTpamMu
Tpuronomerpudeckue ypaBHEHHUs ¢ MapaMeTpaMu

TpuronomeTpruuecKkrue HEPaBEHCTBA C TapaMeTpaMHu

—t et e ek e e e e ek e



116 TpUroHomMeTpru4eCcKue CUCTEMBI € ITapaMeTpaMu

[TocTpoeHnue u uccienoBaHuEe MAaTEMATUUECKUX MOJENIEH pealbHbIX CUTYAIlUi ¢ TOMOIIBIO

17 YpaBHEHUH ¢ ITapaMeTpamu

1138 [TocTpoenue u uccienoBaHue MAaTEMATUUECKUX MOJENIEH pealbHbIX CUTYAIlUi ¢ TOMOIIBIO
CUCTEM YpaBHEHMI ¢ mapaMeTpamu

119 IToctpoenue u ucciaegoBaHUe MATEMAaTUUYECKUX MOJIETIEN PEATIbHBIX CUTYALUi C TOMOILBIO
CUCTEM YPaBHEHHI C TapaMeTpaMu

120 KoHnTtponbnas pabdota: "3agauu ¢ mapamerpamu’

121 [ToBTOpeHnue, 06001meHNe, cucTeMaTu3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3aIKs 3HaHu: "Y paBHEeHUS "

123 [ToBTOpenue, 0000IIeHNE, cCCTeMaTH3alus 3HaHui: Y paBHeHus. CUCTEMBbI ypaBHEHUN"

124 [ToBTOpeHnue, 06001meH e, cucTeMaTu3anus 3Hanuii: "HepaBencTna"

125 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHnue, 06001meHNe, cucTeMaTu3anus 3Hanuii: "HepaBencTna"

127 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHUe, 06001IeH e, cucTeMaTu3anus 3Hanuii: "[Ipon3BoaHas u e€ npuMeHneHue"

129 [ToBTOpenue, 0600IIeHNE, ccTeMaTH3anus 3Hanui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeH e, cucTeMaTH3alus 3HaHui: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpeHme, 0000IIEHNE, CCTeMaTH3alusl 3HaHu: "OyHKIun"

132 [ToBTOpenue, 06001IeH e, cucTeMaTu3anus 3HaHui: "OyHKkImn"

133 [ToBTOpeHme, 0600IIEHNE, CCTeMaTH3alKsl 3HaHu: "OyHKIun"

134 Hrorosas koHTpoOJbHASA paboTa

135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpEeHUEe, 06001IeHNE, cCCTeMaTH3allusl 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

* Maremaruka: anrebpa U Hayajia MaTeMaTHIECKOTO aHaIN3a, FeOMETPHSI.
AnrebOpa u Havasa MaTeMaTUYeCKOro ananu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u aqpyrue; nox

penakieir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLI MHEMO3HMHA»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. lunaktruyeckue MaTepuaibl Mo airedpe U Hauanam aHaiu3a ans 10 kiacca,
arop Wenes b.M. u ap., «IIpocsemenue», Mocksa 2021r.

2. KoHTpoJibHBIE U POBEPOUYHBIE pa0OTHI MO anredpe u Havyasnam aHanuza 10-11
kiacc, aprop JIL.U., «/Ipoda», Mocksa 2021r.

3.COopHuK 3a7a4 1o anredpe u Havanam a”anu3a s 10-11 kmacca,
«ITpocsemienue»,Mocka 1979r.

4. N36paunnbie Bonpockl mateMatuku 10-11 knace, aBrop Autunos 1U.H.,
«IIpocsemenue», Mocksa 1979r.

5. IloBTOpsieM U cuCcTEMAaTU3UPYyEM LIKOJIBHBIN KypC MaTeMaTuku, aBTop Kpamop
B.C., «IIpocBemienne», Mocksa 1990r.

6.1TpakTnueckue 3aHaTUA 10 MaTeMaTuke, aBTop boromosioB H.B., «Briciias

mKoaa», Mocksa 1993r.



7. Tectsl o anredpe u Havanam aranmsa 10-11 kmacc, aBTop AnteiaoB [1.U.,

«poda», Mockgra 2020r.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://Ibz.ru/metodist/iumk/mathematics/er.php

http://shool-

sakony.ucoz.ru/index/ehlektronnye obrazovatelnye resursy seti internetehlektro
nnye obrazovatelnye resursy seti internet/0-145

http://school-collection.edu.ru/catalog/?class[]=53 subject[]=16






