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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJu3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMUECKuEe TuHuM: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauaa
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJEBAlOT Bc€ Ooiee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENILHO CHOPMYITHPOBAHHON MaTEeMAaTHUECKOM 3a/1adn, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIeCKUe 3aJaud W ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYarolIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeNOBaHNH (DYHKIMM C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMH W TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCIOIb30BaHUE (DYHKUIMU IS pEelIeHUs 3a7ad U3 JPYruxX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensieTcs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIECNOBATh TMOJy4YeHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOU, rpaduueckoid u cimoBecHO. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpoleccoB. JlaHHas coaepikarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjararoT Haubojiee YHUBEPCATBHBIM S3BIK, OOBEIUHSIONIMN BCE pa3feibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [Ipumenenue npoOeil M MPOLEHTOB s
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3alMCH IEHCTBUTEIbHBIX YNCEN JISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMeTnueckunii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCIJIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/BI PEUICHHs LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COJIEPKAIINX CTENEHN U KOPHH.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEalbHOM CHUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CcrmocoObl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIE (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIMS ¢ HATypaJdbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIIPENEIICHHE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCNIefOBaTeIbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOUIEH reoOMEeTpUYeCKOn
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (PYHKIMA HENMPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHON K Tpa@uKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. [IpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — amnmapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u nensie yucna. [IppumeHenne npu3HaKkoB AEIMMOCTU LEIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckass U TpUTOHOMETpUUecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PeIIeHUs] PU3NYECKUX U TEOMETPUUYCCKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad U3 pazIu4HbIX O0NacTeldl HAyKu M peajJbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/1a4dax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brrancnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOUs, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHUE BIIASHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKh Kak c(]epbl 4YeIoBEYECKOM MAEesTENIbHOCTU, JTAloB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCUUKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpoodsiemy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBICHUSMHU, MPOLECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJy PEIICHHUS 3ajJauyu,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlN U 0OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISITH IIJIAaH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
y4E6TOM HUMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM  KaK  OCO3HAHHS
COBEPIIIACMBIX JICHCTBHI M MBICIIMTEIBHBIX IPOIECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB, JaHHBIX,
HalJICHHBIX OIMHUOOK, BBISBJICHHBIX TPYIHOCTECH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBICHITH IPHYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (0OCykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHMPOBAHHBIM
Y9aCTHHKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuyenuss B 10 kjacce oO0yyaromuics TOJYYUT CIIETYIONTHE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPANHOHATFHOE YWCIO, MHOXKECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

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



IPUMEHATH NPUOIMKEHHBIE BBIYUCIICHNUS, IPABUJIA OKPYTJIEHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(UIMEeHTaMu, KOPHM MHOIOYI€Ha, MNPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUTSL peLIeHUs 3a/1ay;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurtess 2 X 2 JJjid BBIYMCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MIOJYYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM TOKA3aTeNEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCUIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPEoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM almapara ajireopsl.

DOyHKUMH U TPaPuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMHIO3uUuUs GQyHKUMA, Tpaduk (yHKLIHH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKLINH;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
nepuoandeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMH, HaumOoJblllee M HauMEHblee 3HaueHUue (YHKIUU Ha
IIPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: CTENEHHAsA (PYHKIMS C HATYypalbHBIM H
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypajJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHu Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(yHKUHH, BBITIOJIHAT 3JIEMEHTAPHOE UCCIIEA0OBAHUE U MMOCTPOECHUE UX TPadUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAsT MU JorapupmMuyeckas
byHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJi1  MCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

CBOOOJHO OMNEPUPOBATh MOHATHSIMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruUecKasi Mporpeccus, TMHEHHbIA U



HKCIOHEHLIMAJIBHBIA POCT, (POpMyJIa CIOXKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM U PEIIEHUs pEeaJbHBbIX 3a4ad IPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEpUPOBATh MOHATHIMU: MTOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIC IIOCIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalumsa
OECKOHEUHO MaJIbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKIHMHM, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

CcBOOO/IHO OIEepUpOBaTh MOHATUEM: (YHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 peLIeHMs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K TpaduKy (yHKIUY;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpPUpPOBaTh  MOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisl ONMCaHUs PealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YECKOTO 00bEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0O0ydarIIMiiCSd TOJYYUT CIIEIYIOIINUE
NpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO ONEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HATypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BATh MPHU3HAKHU JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBAaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u



TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalui ¢ HUIMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh UX PEHICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJIATh OTOOpP KOpPHEM TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, UppalyoHajbHbIE, II0OKa3aTEeIIbHBIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha s3bIK€ aireOpbl, COCTaBIIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaUKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTapHOTrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIWHATHOM TNIOCKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmi;

OpUMEHATh (YHKUMU I MOJEIUMPOBAHUS M UCCIENOBAHUS peajbHBIX
ITPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHajms3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsSl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIEe U HAMMEHBIIEE 3HAaUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;



WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIY4Ilero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpall, HaXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpai no Gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAN TIOCKUX (GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




BOCIIMTATEJIbHASA AEATEJABHOCTDb YUHUTEJIA HA YPOKAX IO NIMPEJIMETY «AJI'EBPA U
HAYAJIA AHAJIN3A» ITIPEAITIOJIATAET CJIEAYIOUIEE:

* YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHUN MEXIY YYHTEIIEM U €T0 YYCHUKAMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY
BOCIIPUATHIO YYalIUMHUCS TpeOOBaHUN M MPOCHO yUHTENs, NMPUBJICUCHUIO HMX BHUMaHUS K 0OCYXJaeMOl Ha ypoke
nH(OpMAITUH, aKTUBU3AIIUN X ITO3HABATEIILHON JCATEIHHOCTH;

* TOOYX/IeHHE YUCHUKOB COOJIIOIaTh HA YPOKE OOIIETPUHSATHIE HOPMBI MOBE/ICHHUS, IPABHIIa OOLIEHUSI CO CTAPLUIUMU
(yuuTensiMu) U CBEPCTHUKAMM (YYCHHKAMHU), TMPUHIUIBI Y4EOHOM ITUCHUIUIMHBI U CaMOOPTraHHW3alllH, MPUBJICUYCHHE
BHUMAaHUS K HOpMaM MOBEJICHUS] U MOPAJIbHBIM IIEHHOCTSIM KYJIbTYPhI CTPaH U3y4aeMOTO S3bIKa;

¢ INPUBJICYCHHUC BHHMAHHA YUCHHUKOB K HCHHOCTHOMY A4CIICKTY H3Y4YaCMBbIX Ha YpPOKax HBJ'ICHI/If/’I, opraHu3anmsa Hux
pa6OTI>I C HOHy‘{aCMOﬁ Ha YPOKC COIHAJIbHO 3HAYUMOM HH(bOpMaHHGﬁ — HHUIIUHUPOBAHUC CC O6CY)KII€HI/I$I, BBICKA3bIBaAHU A
ydamuMHUcs CBOCTO MHCHUS I10 €€ ITOBOAY, BBIpa6OTKI/I CBOETO K HEH OTHOILIICHMUAA,

* HCIOJb30BaHUE BOCIUTATEIBHBIX BO3MOKHOCTEU COJEpKaHUS y4eOHOTO MpeaMeTa 4epe3 JIEeMOHCTPAIUIO JCTSIM
IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEACHUS, TIPOSBIICHUS YETIOBEKOIIO0US U JOOPOCEPACYHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB IJIsi UYTEHHUA, 3a7ad JJIS pPEIIeHUs, MPOOJEMHBIX CHUTyallud IJsi OOCYXXJeHHsS B Kiacce,
BOCITUTAHUE TOJIEPAHTHOTO OTHONICHHS K APYTON KYJIbTYpe U €€ OCOOCHHOCTSM;

* IPYMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOTHI ydaluxcsi:

- HHTCINICKTYAJIbHBIX HUI'D, CTUMYJINPYIOIMIUX ITO3HABATCIIbHYIO MOTHUBAIIUIO YUCHHUKOB,; TUAAKTHUYICCKOI'O TCaTpa, IAc
IMMOJYYCHHEIC Ha YPOKC 3HAHUA O6BIFpBIBa}OTC$[ B TCATPAJIbHBIX ITOCTAHOBKAX,

- I[I/ICKYCCI/II\/’I, KOTOPLIC AAI0T YUalIUMCA BO3MOXKHOCTD HpI/IO6peCTI/I OIIBIT BEACHUA KOHCTPYKTUBHOI'O JUAJIOra,

- TpyNIoBoi pabOThl UM pabOThl B Mapax, KOTOPbIE ydyaT 00y4arolMXCsl KOMaHIHOW padoTe U B3aUMOJIEUCTBUIO C
JIPYTUMU I€ThbMU;



* BKJIIOYEHHE B YPOK HUTPOBBIX MPOLEIYP, KOTOPHIE IIOMOTAIOT MOAAEP>KaTh MOTUBAIIMIO IETEH K MOTYYCHHUIO 3HAHUM,
HaJIQ&)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHHWH B Kjacce, MOMOTAal0T YCTAHOBICHHIO T00pOKeIaTeIbHON
aTMoc(epsl BO BpeMs ypoKa;

* MHULMMPOBAHME U MOJJIEP)KKA HMCCIEAOBATEIbCKON NEATEIbHOCTH OOydYalolIMXCs B paMKax peaju3alud UMU
WH/AMBUIYAJIbHBIX U TPYNIIOBBIX MUCCIEA0BATEIbCKUX IPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOXKHOCTh ITPHUOOPECTU HABBIK
CaMOCTOSITEJIBHOTO PELICHUS] TEOPETUYECKOM MpoOJeMbl, HABbIK I'€HEPUPOBAaHUS U O(POPMIIEHUS COOCTBEHHBIX HIEH,
HABBIK YBAJKUTEJIBHOTO OTHOIICHHUS K YYyXUM HJEIM, O(QOpMIEHHbIM B padoTax Ipyrux HCClel0oBaTee, HaBbIK
nyOJIMYHOTO BBICTYIUICHUS NIEpe]] Ay AUTOPUEN, apryMEHTUPOBAHUS U OTCTauBaHUs CBOEH TOUKH 3PEHUS.

OcymecTBisieTcs: yepes:
Ha pezuonanvnom, My_HUUURAIbHOM U 6CEPOCCUIICKOM YPOGHE:

® y4yacTUE B MPEIMETHBIX OJUMIIMAAAX (OYHBIX M 3a0YHBIX), MPEAMETHBIX KOHKYpCax, HAay4YHO-TIPAKTHYECKUX
KOH(EepeHIIUAIX, COPDEBHOBAHMUSIX.
Ha ypoene xopnyca:

® CICIHUAIbHO pa3pabOTaHHBIC 3aHATUS — COOBITUMHBIE YPOKH, MOCBSIIEHHBIE MUCTOPUYECKUM J1aTaM M COOBITHSM,
OHJIAMH-IKCKYPCHUM KOTOPbIC, PACIIUPAIOT 00pa30BaTEIbHOE MPOCTPAHCTBO MPEAMETA, BOCHUTHIBAIOT YBAXKEHUE K
HUCTOPUYECKUM JIMYHOCTSM, JIFOASM HayKH, JIFOOOBh K MPEKPACHOMY, K IPUPO/JIE, K POAHOMY Kpalo;

® 3HAKOMCTBO C Pa3IUYHBIMH JOCTIDKCHHSIMU HAyKH M TEXHUKH, OOCYXKIEHHE DKOJIOTHUECKUX MpoOeMm,
VCCIIEIOBAHUS M BHECEHUE ITPEIIIOKEHUUN 110 MUPOYCTPOMCTBY;

® TMpOBEJACHUE YYEOHBIX (OJUMIMAMABI, 3aHUMATEJIbHBIC YPOKH M MSATHUMHHYTKH, YPOK - JeJoBas WIpa, YpoK —
MyTEIIECTBUE, YPOK MAaCTEp-KJIacC, YpPOK-HCCIENOBaHME W [Ip.) U Yy4YeOHO-pa3BIEKATEIbHBIX, CIIOPTUBHBIX
MeponpusiTuii (KoHKypc-urpa «lIpenMeTHsiii KpoccBopi», TypHHp «CBOsS urpa», BUKTOPUHBI, JIUTEpaTypHas
KOMIIO3UILIMSI, KOHKYPC Ta3eT U PUCYHKOB, SKCKYPCHSI U JIp.);

® ICTOJIb30BaHUE BU3YaJbHBIX 00Pa30B (MPEeIMETHO-3CTETUUYECKOM Cpe/Ibl, HAIVISIHASI aruTallusl KOJIbHBIX CTEHIOB,



IPEIMETHOM HAPABJIEHHOCTH, COBMECTHO MPOU3BOJUMBIE BUACOPOIUKH I10 TEMAM ypOKa);
® y4acTue IelaroroB-peaMeTHuKoB B CoBeTe NpoQUIAKTHKE MO0 BOIPOCAM HEYCIEBAIOLIMX 00yUYaIOIIMUXCS C 1IEIbI0
COBMECTHOTI'O COCTAaBJICHMSI IJIaHa JIMKBUJIALIMHU aKaJIeMUUYECKON 3aI0JKEHHOCTH 10 IIpeMETaM;
y4acTHUe MeJaroroB-npeAMETHUKOB B POJIUTENBCKUX COOpaHUSIX YUEOHBIX OT/IEICHUN
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90

91

92

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

IIpeoOpas3oBanue
TPUTOHOMETPUYECKHUX
BBIPa)KCHU I
IIpeoOpas3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHUIN

bubmuoreka [JOK
https://m.edsoo.ru/7f415b9
0

Ne26.17, 26.34

Ne27.4,27.2,27.6

Ne27.8,26.12,26.10

93

[IpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

Ne26.12,26.14

94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

Ne28.2,28.4,28.6
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95

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

N928.10,29.2,29.4

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

N229.6,29.10,30.2

97

98

99

Pemenne
TPUTOHOMETPUUECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pemenue

TPUTOHOMETPUUYECKUX
ypaBHEHUH

Ne30.4,30.6,31.2

Ne31.4,31.8

Ne28.12,29.12,30.12

100

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

Ne28.14,30.14,29.14

101

KonTponbHas pabora:
"TpUroHOMeTpUYECKU
€ BBIp@KEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHus"

Opyroii BapmaHT

102

IlocienoBaTenbHOCTH
, CITOCOOKI 3aJaHHs
IOCJIEOBATEIHLHOCTE
. Metox
MaTeMaTH4YeCKOU
WHIYKIAH

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

Ne36.2,36.4



https://m.edsoo.ru/7f415b90
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MoHOTOHHEIE U

Ne36.12,36.14

OrpaHUYECHHbBIE bubnmoreka [JOK
103 IOCJIEOBATEIBHOCTH. https://m.edsoo.ru/7f415b9
Hcropus ananusa 0
OCCKOHEYHO MaJIbIX
bubnmoreka [JOK Ne302,304
Apudmernueckas
104 https://m.edsoo.ru/7f415b9
nporpeccust 0
bubnmoreka [JOK Ne308,310
I'eomerpuueckas
105 https://m.edsoo.ru/7f415b9
nporpeccus 0
beckoneuno Ne312,316
SBaromas bubmuoreka [JOK
106 4 https://m.edsoo.ru/7f415b9
reOMeTpUYEeCcKast 0
rporpeccus B
Cymma OeckOHEYHO Ne320,322
GiBaromedi bu6mmorexa [IOK
107 4 . https://m.edsoo.ru/7f415b9
T€OMETPUUYECKON 0
[Iporpeccuu B
JInHeHHBIN U Ne324,326
SKCIMOHEHIINATBHBIN bu6mmoreka [IOK
108 pocrt. Huco e. https://m.edsoo.ru/7f415b9
dopMmyia CIOKHBIX 0
MIPOIICHTOB
JInHeHbIl Ne330,332
AKCIMOHEHIIUATbHBIN bu6mmorekxa [IOK
109 poct. Huco e. https://m.edsoo.ru/7f415b9

DopmyJia CIOKHBIX
IIPOLIEHTOB

0
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Hcnonb3oBanue Ne334,336

MIPOrPECCUU AJIs bubnmoreka [JOK
110 peIIeHUs pealbHbIX https://m.edsoo.ru/7f415b9

3a/1a4 MPUKJIIATHOTO 0

XapakTepa

KonTponpHas padora: Ne340,342
111 "ITocenoBaTeIbHOCT

U U nporpeccun”

HerepI)IBHI)Ie Buoauorexa I_[OK No344,348
112 (GYHKIIUY ¥ X https://m.edsoo.ru/7f415b9

CBOICTBa 0

Touka pa3psbiBa. bubmuoreka [JOK Ne350,352
113 ACHMIITOTEI https://m.edsoo.ru/7f415b9

rpaduKoB QYHKIHIA 0

CaoiicTBa GyHKIHI bubmuoreka [JOK Ne358,360
114 HENPEPBIBHBIX HA https://m.edsoo.ru/7f415b9

OTpE3KE 0

CaoiicTBa GyHKIIHI bu6mmorekxa [IOK Ne362,364
115 HENPEPBIBHBIX HA https://m.edsoo.ru/7f415b9

OTpE3KE 0

Merto nHTEpBAIOB Bbubnuorexa LIOK Ne8.2,8.4
116 JUTS petieHust https://m.edsoo.ru/7f415b9

HEPaBCHCTB 0

Merto nHTEpBaAIOB Ne8.6,8.8,8.10
117 JUTSL peLIeHUs

HEPABCHCTB
118 Merox nHTEpBaANIOB Ne8.12,8.14,8.16

I pCUICHU A
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HEPABEHCTB

[IpumeneHnue cBOMCTB Ne37.2,37.4

HENPEBIBHELX bu6mmoreka [JOK
119 . https://m.edsoo.ru/7f415b9

byHKUMR 1715 0

penieHus 3a1a4q

[IpumeneHnue cBOMCTB Ne37.6
120 HenpepbiBHblx

byHKIUH st

pelIeHus 3a1aq

ITepBas u BTOpas bubmuoreka [JOK Ne38.3,38.5,38.7
121 MIPOM3BOTHBIC https://m.edsoo.ru/7f415b9

byHKIMH 0

Onpenenenue, bubmuoreka [JOK Ne38.9,38.11
122 r€OMETPUYECKUIA https://m.edsoo.ru/7f415b9

CMBICJI IPOU3BOIHOM 0

Omnpenenenue, Ne38.13,38.16
123 (bu3znueckuii CMbICT

MIPOU3BOIHOMN

YPaBHeHI/Ie Bubnuoreka LHOK Ne40.2,40.4
124 KacaTelbHOHU K https://m.edsoo.ru/7f415b9

rpaduky QyHKIUU 0

YpaBHeHue Ne40.6,40.10
125 KacaTeJIbHOU K

rpaduky GyHKIUU

[IpousBoaubie but6mmorexa [IOK Ne39.2,39.4
126 2JIEMEHTapHBIX https://m.edsoo.ru/7f415b9

GyHKIMI 0
127 [TponsBoaHBIC Ne39.6,39.8
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JIEMEHTaPHBIX
byHKIMHA

128

[IpousBoaHas CymmBel,
IIPOU3BEACHNUS,
4acTHOT'O U
KOMITO3ULIUHI

byHKIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b9
0

Ne39.10,39.12,39.14

129

[IpousBoaHas CymmBel,
IIPOU3BEACHNUS,
YacTHOT'O U
KOMITO3ULIUU

byHKIUH

Ne39.16

130

[IpousBoHas CymmBbl,
IIPOU3BEACHNUS,
YacTHOT'O U
KOMITO3ULIUU

byHKIUH

Ne39.18,39.20

131

132

133

134

KonTponbHas pabora:
"IIponsBoHas"

[ToBTOpEHuUE,
000011IEHHE,
CHUCTEMATHU3aLA

3HaHui: "YpaBHeHus"

[ToBTOpEHHUE,
0000111EHNE,
CUCTEMAaTH3aIUs
3HaHui: "Oyakun"

HNrorosas
KOHTpOJIbHas paboTa

Opyroii BapmaHT

NosTopeHue 4,7

MNosTtopeHue 11,17

Lpyroi BapuaHT
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135 HNrorosas
KOHTpPOJIbHAsI paboTa

Lpyroi BapuaHT

IToBTOpEHME,
136 0000111eHNE,

cucreMatrmni3anuia
3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




11 KJIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

Bcer KoHTpobHBI
0 e padoTsl

IIpakTuyeckn
e padoThl

Jlara
H3y4YeHH
|

JIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Jlomainee
3ajjaHue

[IpumeHenue
MIPOU3BOAHOM K
HCCJICTOBaHUIO
byHKIMI HA
MOHOTOHHOCTE H
3KCTPEMYMBI

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Nel.3,1.8

[Ipumenenne
MIPOU3BOAHOM K
U CCJIEJOBaHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHeHne
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI
IIpumeHeHue
MIPOU3BOAHOM K
UCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U

Ne1.16,1.20

Ne2.2,2.5,2.9

Ne3.4,3.2



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEIOBAHUIO
byHKIMI HA
MOHOTOHHOCTb 1
3KCTPEMYMBI

Ne3.6,3.8,3.10

[Ipumenenue
MIPOU3BOAHOM K
HCCIIE0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

Ne4.2,4.4,4.6

Haxoxnenue
HauOO0JIbIIErO U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU
(GyHKLUU Ha OTpe3Ke

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne4.12,4.14

Haxoxnenne
HauOO0JIbIIErO U
HAaUMEHBILETO
3HAYEHUs
HEIPEPBIBHON
(GyHKLIUHU Ha OTpe3Ke

Haxoxnenme
HaHOOJIBIIIETO U
HAaUMEHBILIETO
3HAUYEHUS

Ne105,106

Nel112,114
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HEIPEPBIBHON
(GyHKLUU Ha OTpe3Ke

10

Haxoxnenne
HauOOJIBIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEMPEpPhIBHOU
(GYHKIIMMA HAa OTPE3Ke

No118,120,122

11

Haxoxnenne
HanOOJIBIIIETO U
HAaWMEHBIIIETO
3HauCHUs
HEeMPEephIBHOU
GyHKIINM Ha OTpe3Ke

Ne132,134

12

13

14

Haxoxnenue
HauOO0JIbIIErO U
HAaUMEHBILIETO
3HAYEHUs
HEIPEPBIBHOU
(GyHKLIUU Ha OTpe3Ke

[IpumeHeHne
MIPOU3BOAHON JIIA
HaXO0XJCHUS
HaWJIY4IIETO
peleHus B
MPUKJIaAHBIX
3amadax

[IpumeHeHue
MPOU3BOAHOM IS

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

No138,140,142

Ne144,148

Ne150,152,154
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15

HAXO0XKJICHUS
HAWTY4IlIEero
pelieHus B
MPUKIIATHBIX
3aJavax

[Ipumenenue
IPOU3BOIHON AJIs
olpeeneHus
CKOpPOCTH U
YCKOpEHHUs
nporecca,
3aJJaHHOTO
bopmynoit uu
rpaduKoM

No158,160,162

16

[Ipumenenue
MPOU3BOAHON IS
OnpeeIeHUs
CKOPOCTH U
YCKOpEHUs
mpotecca,
3a/1aHHOTO
bopmynoit unu
rpaduKom

Ne166,168

17

Kommosumus
byHKIII

bu6mmoreka [IOK

https://m.edsoo.ru/7f415b

90

Ne170,172

18

19

Komnosumnus
byHKINMA
Kommosurusa

Ne174,176,178

Ne180,182



https://m.edsoo.ru/7f415b90
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byHKIUI

20

21

22

23

24

25

26

I'eomeTpuyeckue
00pa3bl ypaBHEHH
Ha KOOPJMHATHOU
IJIOCKOCTH

I'eomeTpuyeckue
00pa3bl ypaBHEHHI
Ha KOOPJWHATHOU
IJIOCKOCTH

KonTponbhas
pabora:
"UccneqoBanue
byHKIMH C
MTOMOIIIBIO
MPOU3BOHOMN"

[TepBooOpazHas,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBooOpazHble
3JIEMEHTapHBIX
¢bynkuuit. [IpaBuna
HaXOXKJICHHS
epBOOOPA3HBIX

[TepBooGpasubie
3NIEMEHTAaPHBIX
¢ynkuuii. [IpaBuna
HAXOXKICHHS
epBOOOPaA3HBIX

Hurerpai.

bubmuorexa [JOK
https://m.edsoo.ru/7f415b
90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

bu6mmoreka [JOK

Ne186,188,190

Ne192,194

[pyroii BapmnaHT

Ne204,206

Ne198,200,202

Ne5.2,5.4,5.9

Ne6.2,6.4
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I'eomerpuuecknii
CMBICJI HHTErpasia

https://m.edsoo.ru/7f415b
90

27

Brruncienune
ONPEAEIEHHOTO
WHTEerpaja mno
¢dopmyne HproTona-
JleliOHuIIa

bubmuoreka [JOK
https://m.edsoo.ru/7f415b
90

Ne6.8,6.10

28

Brruncienune
OIPEIEIIEHHOTO
WHTErpaja mno
¢dopmyne HeroTona-
JleliOHMIIa

Ne5.11,5.13,5.20

29

[Ipumenenne
WHTEerpajna ajis
HaXO0XKICHUS
ILTOIIAICH IIOCKUX

¢buryp

bubmuoreka [JOK
https://m.edsoo.ru/7f415b
90

Ne5.18,5.22

30

[IpumeHeHne
MHTErpana s
HaXO0X/IEHUs
00BEMOB
TEOMETPUUYECKUX TEIl

Ne5.24,5.29

31

32

33

[Ipumeps! pemenuit
nuddepeHIaTbHBIX
ypaBHEHUU
[Ipumeps! perienunit
nuddepeHImaTbHBIX
ypaBHEHUU

Maremarnueckoe

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b

90

bubmuorexa [JOK

Ne6.2,6.4,6.6

Ne6.10,6.12,6.16

Ne9.2,9.4,9.6
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34

35

MOJICIIUPOBAHHE
peasbHbIX
IIPOLIECCOB C
MOMOIIbIO
nuddepeHIaTbHBIX
ypaBHEHU I

KonTponbHas
pabora:
"ITepBooOpasHas u
uHrerpan"

Tpuronomerpuueck

ue GYHKINH, UX
CBO¥CTBA U IrpaduKH

https://m.edsoo.ru/7f415b

90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Lpyroi BapuaHT

Ne10.2,10.5,10.7

36

Tpuronomerpuueck
ue QpyHKIum, ux
CBOWCTBA U TpapuKu

Ne9.8,9.11,9.15

37

38

39

Tpuronomerpuieck
ue QyHKIHNH, UX
CBOICcTBa U rpaduKu
Tpuronomerpuieck
ue QyHKIUH, ux
CBOIcTBa U rpaduKu
Tpuronomerpuieck
ue QpyHKIUH, ux
CBO¥CTBA U rpaduKu

Ne11.2,11.4,11.6

Ne11.8,11.10,11.12

Ne12.2,12.4,12.6

40

OT160p KOpHE
TPUTOHOMETPUUECKU
X YPaBHEHHUH C
IIOMOUIBIO

bu6mmorexa [{OK
https://m.edsoo.ru/7f415b

90

Ne12.10,12.12,12.14
Ne13.2,13.4
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TPUTOHOMETPUYECKO
1 OKpYXHOCTH

41

OTt60p KopHEH
TPUTOHOMETPUUECKU
X YPaBHEHMUM C
MIOMOIIbIO
TPUTOHOMETPHUECKO
1 OKpYXHOCTH

Ne12.16,12.22,12.24
13.6

42

OTt60p KOpHEH
TPUTOHOMETPUUECKU
X YPaBHEHHUH C
IIOMOUIbIO
TPUTOHOMETPHUYECKO
1 OKPYKHOCTH

Ne14.2,14.4,14.6

43

44

OT160p KOpHEH
TPUTOHOMETPUYECKU
X YPaBHEHHUH C
MIOMOLLIBIO
TPUTOHOMETPUYECKO
1 OKPY>KHOCTH
Pemenne
TPUTOHOMETPUYECKU
X HEPABEHCTB

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b

90

Ne14.11,14.13,14.15

Ne15.2,15.4,15.6(1,3)

45

Pemenne
TPUTOHOMETPUUYECKHU
X HEPaBEHCTB

Ne15.6(2,4),15.9,

46

Pemenne
TPUTOHOMETPUUYECKHU
X HEPaBEHCTB

Ne15.14,15.18,16.2,
16.4



https://m.edsoo.ru/7f415b90
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47

Pemenue
TPUTOHOMETPUUYECKHU
X HEpaBEHCTB

Ne15.20,15.22,
16.6,16.8

48

Konrtponbnas
pabora: "I'paduku
TPUTOHOMETPUUECKU
X (OYHKIIHH.
Tpuronomerpuyeck
ve HepaBeHCcTBa"

[pyroit BapuaHT

49

OCHOBHBIE METO/IBI
pelIeHus
[IOKa3aTeJIbHbIX
HEPABCHCTB

bubmuoreka [JOK

https://m.edsoo.ru/7f415b

90

Ne13.4,13.6

50

OCHOBHBIE METO/IBI
pelIeHus
[IOKAa3aTeJIbHBIX
HEPABEHCTB

Ne13.8,13.12,13.16

o1

OCHOBHBIE METOIBI
pelIeHus
[MOKAa3aTeIbHBIX
HEPABCHCTB

Ne15.12,16.8,16.10,
16.12

52

53

OCHOBHBIE METOIBI
pelIeHus
[MOKa3aTeIbHbBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

bubmuoreka [JOK

https://m.edsoo.ru/7f415b

90

Ne14.2,14.4

Ne14.6,14.8
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54

OCHOBHBIE METO/IBI
peleHus
JorapuGpMUIECKUX
HEPABCHCTB

Ne14.10,15.2

55

OCHOBHBIE METO/IBI
pelieHus
JorapuGpMUIECKUX
HEPABCHCTB

Ne15.4,15.6

56

OCHOBHBIE METO/IBI
pelIeHus
norapuGpMUIEeCKUX
HEPABCHCTB

Ne15.8,15.10

57

OCHOBHBIE METO/IBI
pelIeHus
UPPaAIMOHATIEHBIX
HEPABCHCTB

bubmuoreka [JOK

https://m.edsoo.ru/7f415b

90

Ne16,2,16.4,16.6

58

59

60

61

OCHOBHBIE METOIBI
perIeHus
UPPAIUOHATIEHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelIeHus
UPPaAIUOHATIEHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
peleHus
UPPAITIOHATBLHBIX
HEPABCHCTB

I'padmueckue

bu6mmoreka [JOK

Ne1.2,1.4,1.6(cTp10,1

1kn)

Ne1.8,1.10,1.12

Ne2.2,2.4,2.6

Ne6.12
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METO/Ibl PEIICHUS
UppaALMOHATILHBIX
ypaBHEHUH

https://m.edsoo.ru/7f415b

90

62

I'paduueckue
METO/bI peIIeHUs
UppaMOHATBHBIX
ypaBHEHUH

Ne4.5,4.8,4.10

63

I'paduueckue
MCTOJbI pCHICHUA
IIOKa3aTCJIbHBIX
ypaBHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne4.12,4.14,4.16

64

65

66

67

68

I'padpuaeckue
METOTbI PEIICHUS
MOKA3aTeTbHBIX
HEPABCHCTB

I'paduueckue
METO/IbI PEILICHUS
JorapuMUIECKUX
ypaBHEHU I

I'paduueckue
METO/Ibl PEILICHUS
JorapuMUIECKUX
HEPABEHCTB

I'paduueckue
METO/IbI peIIeHUs
J0rapupMHUECKUX
HEPaBEHCTB

I'padmueckue
METO/IbI peIIeHUs

bubmuorexa [JOK
https://m.edsoo.ru/7f415b

90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

Ne4.20,4.22,4.24

Ne4.28,4.32,4.34

Ne4.40,4.42

Ne5.4,5.6

Ne5.8,5.10



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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MOKa3aTebHBIX U
JorapupMUUecKux
ypaBHEHUH

69

I'paduueckue
METO/bI peIIeHUs
[IOKAa3aTeNbHbIX U
JorapupMUUEcKux
ypaBHEHU M

Ne5.14,5.16

70

I'paduuaeckue
METO/bI peIIeHUS
NOKa3aTeIbHBIX U
Jaorapu(pMHUUECKUX
HEpaBEHCTB

bubmuoreka [JOK

https://m.edsoo.ru/7f415b

90

Ne6.2,6.4,6.6

71

I'paduueckue
METO/bI peIIeHUS
MOKa3aTeIbHBIX U
J0rapupMHUUECKUX
HEPaBEHCTB

Ne6.8,6.10

72

Kontponbnas
pabora:
"UppanrionansHele,
IIOKa3aTeNbHbIE U
JorapupmMuyecKue
HepaBeHcTBa"

[Lpyroi BapuaHT

73

Kommiekchsie
qrca.
Anrebpanueckas u
TPUTOHOMETPUYECKA
s (hOpMBI 3aITUCH

bu6mmorexa [{OK

https://m.edsoo.ru/7f415b

90

Ne6.14



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KOMIIJICKCHOTI'O
qucia

74

KomrekcHbie
YHClIa.
AnrebOpanyeckas u
TPUTOHOMETPHYECKA
s popMBI 3anucu
KOMILIEKCHOTO
qrcia

Ne6.16

75

Apudmernaeckue
OIIepaIH C
KOMIUIEKCHBIMH
YHCITaMHU

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne6.16,6.20

76

Apudmernaeckue
OIIepaIiH C
KOMILJIEKCHBIMHU
YHUCIaMH

Ne6.22,6.24

77

Nzobpaxenue
KOMIUIEKCHBIX YHCE
Ha KOOPJIWHATHOU
IJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b

90

Ne6.29,6.32,

78

79

N3obpaxenue
KOMIIJIEKCHBIX YHCEI
Ha KOOPJMHATHON
IIJIOCKOCTH
®dopmyna Myaspa.
Kopnu n-oit crenenun
13 KOMIUIEKCHOTO
qucia

bubmuoreka [JOK
https://m.edsoo0.ru/7f415b
90

Ne6.34

Ne6.38



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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80

®opmyiia Myaspa.
Kopnu n-oii crenenu
U3 KOMIUJIEKCHOTO
yucna

Ne17.2,17.5,17.11

81

82

[Ipumenenue
KOMIIJICKCHBIX YHCET
JUTSL pEIICHUS
(bU3HYECKUX U
TEOMETPUUYECKUX
3a/1a4y

Kontponbnas
pabora:
"KoMIniekcHbIE
gucia"

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne18.2,18.4,18.6,18.
16

[pyroii BapmaHT

83

Harypasbnsie n
LieJIbIe YUCIIa

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne28.6

84

85

86

87

Harypasbnsie n
LeJIbIE YNCIIA

IIpumeHeHune
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
4yuCell

IIpumeHenue
IIPU3HAKOB
JIEITMMOCTH LIEIIbIX
qHuCell

[IpumeHeHue
IIPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

Ne19.10,19.14

Ne19.12,20.2,20.4

Ne23.2,23.4(1,2)

Ne23.4(3,4),23.6



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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JIETUMOCTH TICJIBIX
yucen: HOJL u HOK

88

[IpumeHenue
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
yucen: HOJ u HOK

Ne24.4,24.6

89

[Ipumenenue
MIPU3HAKOB
JACIIMMOCTH L ECJIBIX
YHCEeJI: OCTATKU I10
MOJYJIFO

bubmuorexa [JOK
https://m.edsoo.ru/7f415b

90

Ne25.5,25.9

90

[Ipumenenue
MPU3HAKOB
JIETTMMOCTH LIEJIBIX
YUCeNl: OCTaTKU 110
MOZYJIIO

Ne26.17, 26.34

91

IIpumeHeHune
IIPU3HAKOB
JIEITMMOCTH LIEJIbIX
YUCeN: AITOPUTM
EBxmmna s
pelieHus 3a1ay B
LEJIBbIX YUCIIax

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b
90

Ne27.4,27.2,27.6

92

KoHTtponbHas
pabora: "Teopus
HenbIx yucen"

Lpyroi BapuaHT

93

CucremMa u
COBOKYITHOCTH
YpaBHEHUM.

bu6mmoreka [{JOK
https://m.edsoo.ru/7f415b
90

Ne26.12,26.14



https://m.edsoo.ru/7f415b90
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PaBHOCHIIBHEIE
CHUCTEMEI U
CHUCTEMBI-CJIEICTBUA

04

Cucrema u
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIEHEIC
CHCTEMBI U
CHCTEMBI-CIIEICTBUS

Ne28.2,28.4,28.6

95

OcCHOBHBIE METO/IbI
pELICHUs CUCTEM U
COBOKYITHOCTEH
paLrOHAIBHBIX
YpaBHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne28.10,29.2,29.4

96

OCHOBHBIE METO/IbI
pPELLIECHHS CUCTEM U
COBOKYITHOCTEMN
MPPALMOHATIBHBIX
yYpaBHEHUHU

Ne29.6,29.10,30.2

97

OCHOBHBIE METOIBI
pELIECHHS CUCTEM U
COBOKYITHOCTEMN
MOKa3aTeJIbHBIX
YpaBHEHUNU

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b

90

Ne30.4,30.6,31.2

98

OCHOBHbBIE METOIBI
pELLIECHHS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeJIbHBIX
YpaBHEHUNU

Ne31.4,31.8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

99

100

101

OCHOBHBIE METO/IbI
pelleHus: CUCTEM U
COBOKYITHOCTEH
JorapupMUUEecKux
ypaBHEHU M

OCHOBHBIE METO/IbI
pellIeHus: CUCTEM U
COBOKYITHOCTEH
JorapuGMuUUecKux
YpaBHEHUN

[Ipumenenune
CUCTEM K PELICHUIO
MaTEMaTHYECKHUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX
oOnactell HayKu U
pEATbHOM )KU3HH,
MHTEpIIpeTalus
MOJTy4YE€HHBIX
pE3yJIBTaTOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne28.12,29.12,30.12

Ne28.14,30.14,29.14

Ne27.8,26.12,26.10

102

[IpumeHeHne
CHUCTEM K PELICHUIO
MaTE€MaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3
pa3IMYHBIX
oOnacTeil HayKu U
peanbHOU KU3HU,
WUHTEPIIPETALNSA
MTOJIYYEHHBIX

Ne36.2,36.4



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

pe3yJIbTaToB

[Ipumenenue
HEPaBEHCTB K
pELIEHUIO
MAaTEMATUYCCKUX
3a/1a4 U 3a/1a4 U3

bubmuorexa [JOK

Ne36.12,36.14

103 pasauuHBIX https://m.edsoo.ru/7f415b

obJyacTell HayKu U 90

peaabHOU KU3HU,

UHTEPIIpEeTaLUs

MOJTyYEHHBIX

pe3yabTaToOB

KonTponbhas [Opyroli BapuaHT

pabota: "Cucremsl

paloHaIbHbIX,
104 MPpaLMOHATIbHBIX

MOKA3aTeIbHBIX U

JorapuMUIECKUX

ypaBHEHHUI"

Parnmonansubie bu6mmoreka [JOK Ne308,310
105 = ypaBHeHwUs ¢ https://m.edsoo0.ru/7f415b

napameTpamu 90

Parnmonansubie bu6mmoreka [JOK Ne312,316
106 HEPaBEHCTBA C https://m.edsoo.ru/7f415b

napaMeTpamu 90

PammonancHbie bu6mmorexa [{OK Ne320,322
107  cucremsl ¢ https://m.edsoo.ru/7f415b

napaMeTpamu 90
108 UppanuronanbHbie bu6mmoreka [{JOK Ne324,326



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

https://m.edsoo.ru/7f415b

90

109

Hppanuonanbusie
CUCTEMBI C
napameTpamu

Ne330,332

110

111

112

113

IToxazaTennHBIE
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu

[Toka3arenbHble
CHCTEMBI C
napaMmerpamu

Jlorapudmuueckue
ypaBHEHUS,
HEPABEHCTBA C
napameTpamu

Jlorapudgmuueckue
CUCTEMBI C
napameTpamu

bubmuoreka [JOK
https://m.edsoo.ru/7f415b

90

Ne334,336

Ne340,342

Ne344,348

Ne350,352

114

Tpuronomerpuueck
V€ ypaBHEHUS C
napameTpamu

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b

90

Ne358,360

115

116

Tpuronomerpuueck
1€ HEPABEHCTBA C
rapameTpamu

Tpuronomerpuyeck
1€ CUCTEMBI C

Ne362,364

Ne8.2,8.4



https://m.edsoo.ru/7f415b90
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napaMeTpamu

117

[Toctpoenue u
UCCIIEJOBaHUE
MaTEeMaTUYECKHUX
MOJENEN peabHbIX
CUTyalui ¢
MIOMOILIBIO
ypaBHEHUH C
napameTpamu

bubmuoreka [JOK

https://m.edsoo.ru/7f415b

90

Ne8.6,8.8,8.10

118

119

[TocTpoenue n
HCCIIEIOBAHNE
MaTEeMaTHYECKHUX
MOJIeJIe! pealIbHbIX
CUTYyaIui ¢
IIOMOUIbIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

ITocTpoenue u
UCCIIEJOBaHNE
MaTEMaTHYECKHUX
MOJIENEN peabHbIX
CUTYyalHil C
MOMOIIbIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

Ne8.12,8.14,8.16

Ne37.2,37.4

120

121

KoHTtponbHas
pabora: "3amauu ¢
napamerpamu”

IToBTOpEHue,

Opyroii BapuaHT

Ne38.3,38.5,38.7



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

000011IeHNE,
CHCTEMaTH3alHs
3HAHMWIL:
"YpaBHenus"

122

IToBTOpEHME,
000011IeHNE,
CUCTEeMaTH3aIHs
3HAHUM:
"VpaBHeHus"

Ne38.9,38.11

123

124

125

126

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3alus
3HAHM:
"VpaBHeHus.
Cucrembl
ypaBHEHUI"

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAHUM:
"HepaBenctpa"

IToBTOpEHME,
0000111EHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"Hepasencrna"
IToBTOpEHME,
000011IeHHE,
CHCTEeMAaTHU3allHs

Ne38.13,38.16

Ne40.2,40.4

Ne40.6,40.10

Ne39.2,39.4




3HaHMI:
"Hepasencrna"

127

IToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3allH
3HAHUIL:
"[IpousBoaHas u €&
npuMeHeHue"

Ne39.6,39.8

128

IToBTOpEHME,
000011eHNE,
CHCTEMAaTH3allHs
3HAHWM:
"[IpousBoaHas U €&
npuMeHeHue"

Ne39.10,39.12,39.14

129

130

131

IToBTOpEHME,
000011IeHNE,
CUCTEMAaTH3aLM
3HaHUM:
"ITponsBogHas u eé
npuMeHeHune"

IToBTOpEHME,
0000111EHHE,
CUCTEMAaTH3aLM
3HaHui: "HUHTerpan
U €r0 npuMeHeHue"

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3aIus
3HaHui: "OyHkun"

Ne39.16

Ne39.18,39.20

Ne302,304




IToBTOpEHUE,
000011IEHNE

132 ’
cucTeMaTu3anus

3HaHui: "OyHKIMN"

MosTtopeHue 4,7

IToBTOpEHME,
00o0mieHne

133 ’
cucTeMaTu3anus

3HaHui: "OyHKIMN"

MosTtopeHune 11,17

Hrorosas
134
KOHTpOJIbHAst paboTa

Hrorosas
135
KOHTpPOJIbHAs paboTa

[ToBTOpEHHE,
000011IEHNE

136 ’
cucTeMaTu3alus

3HaHUU

[pyroit BapuaHT

[pyroii BapmnaHT

HET

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOTPAMME

136

10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCIIECHUS
11 OnepupoBaTh NOHATHUSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 Bemonuaate  apudmernyeckue  Onepanud  C  pPalMOHAIBHBIMH U
' JeCTBUTEIIHBIMU YHACITAMHU
13 BoimonHaTe npubnmkEHHbIE BEIYMCICHUS, UCTIONb3YS IPaBUIa OKPYTJICHNU,
' JieNaTh MPUKUAKY U OLICHKY pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh NOHSATHSAMH: CTEIEHb C ILEJIBIM IOKa3aTeleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHON CTENECHH;
' UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OmnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NIPOU3BOJIBHOTO  yrjaa  4yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKUE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonHaTe npeobpa3zoBaHus LENbIX, PAlMOHAIBHBIX U MPPALUOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISl pEIICHHs MaTeMaTHYEeCKUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTei HAyKU U peabHOU )KU3HU
MonenupoBaTh pealbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C HUCIIOIb30BAaHUEM arlrapara ajareopsl
3 OyHKIMY 1 TpaduKu
31 OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3aJaHusl QYHKIMH, 00JIaCTh

ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MNOHATUSMHU: YETHOCTh U HEUETHOCTH (GYHKIUH, HYIU

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPaBHEHHUI
3.4 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHOU (PYHKIIMH C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBaHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3a4ad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peaNbHOM KU3HH, BRIPAKATH POPMYTIaMHU 3aBUCUMOCTH MEXITY BEIIMUYUHAMU
4 Hauana marematnyeckoro aHaamsa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIHHOCTh, apudmernueckas u
' reoOMeTpPHYECKasi IPOTPECCHH
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YyOBIBAIOIIass TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TOCIENOBATEIBHOCTEH W Mporpeccuii A
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUus
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTh  TMOHATUSIMH:  ONpEACICHHE, TeopeMma,  CIIEACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon v
IIpoBepsiemble mMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHSAMH: HATypaJlbHOE, IEJI0€ YHCIIO; HWCIIOIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIBIX YHUCEJ, pPa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMHU: JOrapudM dYucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumensaTh CcBOICTBa CTeMeHW [l MPEoOpa3OBaHHs  BBIPAKCHHH,



ONCpUpOBaTh MOHATHUAMHU: TIOKA3aTCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

BeimonsaTte mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIMX JOTapU(MBbI;

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLECHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxoauts pemenus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIIBHBIX
' ypaBHCHHUIT U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallMM Ha S3blKe anreOpbl, COCTABIATH
2.6 BBIPQ)KEHUS, YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauu,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara areopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBanus (QyHKIMH, 3aJaHHON rpaduKoM
OmnepupoBaTh NOHATHAMH: TPAapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Ipa(UKH JIMHEHHBIX YpaBHEHUN
' Y UCIOJIb30BaTh UX AJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonb3oBaty rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IMPOLECCOB U
' 3aBHCUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILTIH
4 Hagama maTemaTrnueckoro anaimmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (YHKIMS, IPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad
49 Haxonute  mpou3BoaHble  3JIEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIUH
Ucnonp3oBath  NpOM3BOAHYIO  JUIsl  HccienoBaHUS — (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYYLIEro pPELICHUS B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATUSIMH: TEpBOOOpa3Has M WHTErpaji; IOHUMATh
' reoMeTpUYeCcKuil U (PU3NYECKHii CMBICIT HHTETpaja
46 Haxoauts nepBooOpa3Hbie AJIeMEHTapHBIX (PYHKIHH, BHIYUCIATH UHTETPajl

no popmyne Herotona — Jleitbuuna




4.7

Pemratn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 U
(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTEeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOU, MPOLIEHTHI,
11 OeckoHeUYHbIE Mepuonyeckue apoou. ApupmMeTudeckue onepaiuu ¢ palroHaIbHBIMU
' YHCllaMu, TPeoOpa3oBaHus YUCIOBBIX BbhIpaskeHul. [IpuMenenue qpobeii u mpoIeHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenenb ¢ niensiM nokaszareneM. CTangapTHas popma 3anucu AeCTBUTEFHOTO YHCIA.
1.3  HUcnonw3oBanue moaxonsuield (GopMbl 3alIUCH JACHCTBUTENBHBIX YUCEN JUIS PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHwe ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHUX 33/1a4 U 3a]1a49 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHast (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYXHOCTb, OIpPEICIEHUE TPUTOHOMETPUUYECKUX (QYHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas mporpeccun. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiIa HbIX 3a/1a4 ¢ TOMOIIBIO0 CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3aJau
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku



3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIEr0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKUN CMBICI. BhIuKMcIeHHe UHTErpaja 1mo

dopmyne Hetorona — JleiiOnuna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMM pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHAMH: OIpEAEICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTelIbHbIE PACCYKICHUS NP PELICHUH 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOAMHOXKECTBO, ONeEpald HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIKCaHMsl PeaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YyHClie U3 IPYIuX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, Tpad HA MIOCKOCTH; YMEHUE 33aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

pCeHICHUHA 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypalbHOE YHUCIO, LEJI0e YHUCTO,
CTETICHbD C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJTbHOW CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTeNieM, CTETEHb C JCWCTBUTEIbHBIM IMOKAa3aTeNIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATypPaJlbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCIIOJb30BaTh MPU3HAKHU JCINMOCTH, HanMEHbBIITUN O6HII/II\/'I
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
pPEIICHUN 3aa4; 3HAKOMCTBO C pPa3IMYHbBIMH MO3MIUOHHBIMU CHUCTEMAaMH
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPAKEHUM CO CTETNEHSMH W Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
palMioOHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpPOBaTh  IMOHATHUSIMHU:

IOCJICA0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccust, reoMeTpudcCKad



nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKasi IPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apU(METHUECKHE JACHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSAMM:  MaTpuua 2x2  u  3X3, oOInpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAIBHBIE, HMpPpalMOHAIbHbIC,
[IOKa3aTelIbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEPUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PELICHUS MaTeMaTHYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbBIX 00JIacTe HAYKH U PEATbHOM KU3HH

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas NpOu3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMMTOTHl rpapuka (QyHKIHUH; yMEHHE
BBIUNCJIATH  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelbHOM K Trpaduky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJIHYIO JJISi HCCIIEJOBaHUS (PYHKIMMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMUNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh IMPOU3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHYECKUX U

(I)I/I3I/ILICCKI/IX 3agadax; HaxXOoOuTh Iiomaau 1 00BEMBI (1)I/Il"yp C IIOMOIIBIO




HUHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

nomoInbio auddepeHInaiIbHbIX YpaBHCHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIMS (PyHKIMHA, JIWHEHHas QYyHKUUS, KBaapaTu4Has (QYHKIUS,
pauuoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
peLIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB M 3a1ad M3 peajbHOM
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEJIUYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH [UIA pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyMd pa3HbIX THUIOB (B TOM YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yIpaBlICHUS JIUYHBIMH M CEMEHHBIMHU
(GuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IIOIYYCHHOE pEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJCINPOBATH
peajbHblEe CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJEJIIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH
UHOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peallbHbIX IPOLECCOB U SIBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TIpauuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu Mccael0BaTh COBMECTHBIE

HaOJII0IEHUS C MOMOIIBIO JHAarpaMM pacCEUBaHUs U JMHEHHON perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TpapUUECKUX METOJIOB; INPHUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CIlydailHas BENWYMHA, pAaCHpeiesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BeNWYMHBL, (QYHKIUW paclpeAeiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENEICHUN Al peIieHus 3a1ay;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHCIIO  TNEPeCcCTaHOBOK; OuHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKa, MpsAMasg, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U INIOCKOCTEM, Yrojl MEXIY IpsSMbIMH,
YroJl MEXAY TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IIJIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
paccTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCMOJIb30BAaTh MPU PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IOMOLIBI0 TEOMETPUYECKUX IOHATUNM U BEIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenunen, MOpu3Ma, nOupamuga, (urypa M TOBEPXHOCTh
BpallleHus, UWIMHApP, KOHyc, map, cdepa, miomans chepbl, IUIOmaib
MOBEPXHOCTU MHUPaMHbl, NPU3MBI, KOHYyCa, LWIMHIpa, O0bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUAbl, NPU3MBI, LWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M IMIJIMHIpA,

napauiC/ibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IlIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUEHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHHS, UX CEUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh OnpeAeNeHUS U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh PaBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPH
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) TPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(mmHa, yrom, IUIOMAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIE (GOPMYJIBI U METOJbI, B TOM YHUCIIC: IUIOMIA[b MOBEPXHOCTU
MUpPaMUIbI, TIPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepbl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, TUPaMUAbI, TPU3MBIL, [TUIMHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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VYmenne OINCpHUPOBAThH MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIpHOE TMPOW3BEJCHHUE, BEKTOPHOE TIPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBIﬁ u KOOpI[HHaTHBIfI METO/

AJI pCHICHUA T€OMCTPHUYICCKUX 3adaY U 3aJla4 JpYTHUX y‘leGHHX mpeaAMETOB

YMeHne BeIOMpATh MOAXOASIIANA METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MaTEeMaTHKH B W3YYEHHU NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; yMEHHE pAacClO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbipaxeHU

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeIh MaTPUIIBI
3 OyHKIMHN 1 TpaPUKU



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYyMBl QyHKIuH. Hambonbliee m HauMeHbIee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 CrenenHass GYHKIUS C HaTypalbHBIM M IIeJBIM IOKa3areneM. EE cBolictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmumit. CsoiicTBa  QyHKIMH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas Gpynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (HYHKIHIA
[IlpumeHeHre TPOM3BOAHONW K HCCIICOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxneHne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunaatel 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Y4eOHHMKH B II€4aTHON U 3JIEKTPOHHOM (hopme:

1. Mep3nak A.I'., Homuposckuit [.A., Ilononckuit B.b., Axup M.C. «Matemaruka:
anreOpa M Hayajga MaTeMaTH4ECKOTrO aHaiu3a, reoMerpus. Anredpa M Hadaia
MaTeMaTHdeckoro anammsa. 10 xmacc. YriyOJeHHBIH ypOBEHb». YYEOHHK s
yuamuxcs 001eoopazoBaTeIbHbIX OpraHu3aluil;

2. Mepsnsak A.I'., Homuposckuii J[.A., Tlononckuit B.b., SAxkup M.C. «MaremaTuka:
anreOpa M Hayajga MaTeMAaTH4ECKOrO aHaiu3a, reoMerpus. Anredpa M Hadaia
MaTeMaTH4eckoro anammsa. 11 xmacc. YriyOJeHHBIH ypOBEHb». YUEOHHK s
yuamuxcs 001eo0pazoBaTeIbHbIX OpraHu3aluii;

3. Mepznsak A.I'., Homuposckmii J[.A., Tlononckuit B.b., SAxkup M.C. «MaremaTuka:
anreOpa M Hayaja MaTeMaTU4YeCKOro aHaiusa, reomerpus. I'eomerpus. 10 kiacc.
ba3oBblil ypoBeHbY. YUeOHUK AJIs ydaluxcs o01ieo0pa3oBaTeabHbIX OpraHu3aluii;

4. Mepznsak A.I'., Homuposckuii J[.A., [Tononckuit B.b., Sxup M.C. «MaremaTuka:
anrebpa ¥ Hauvajga MaTEMaTHYECKOro aHainm3a, reomerpusa. ['eomerpusa. 11 kimacc.
ba3oBelii ypoBeHbY». YUeOHUK Ui yyaiuxcs o011eo0pa3oBaTebHbIX OpraHU3alii.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. E.B.bynxoA.T". Mep3nsakB.b. [Tononckuit M.C.Sxup «MaremaTtuka: anredpa u Hauana
MaTeMaTHUYeCKOro aHaIn3a, reoMeTpus. Anredpa U Hayajla MaTeMaTHYECKOro aHaJIu3a.
Metoanueckoe nocobue 10 kinacc yriyOneHHbl ypoBeHb MOCKBa U31aTeIbCKHM
ueHtp "Benrana-rpad'"2019

2. E.B.bynkoA.I".Mep3znsakB.b.ITononckuitM.C. fIkup «MaTemaruka: anredpa u Hayana
MaTeMaTHYeCcKOro aHaiusa, reometpus. ['eomerpus. Metoauueckoe nocodbue 10 kiacc,
yrayOsiaeHHbIH ypoBeHb. MOCKBa u3aTesbekuil eHTp "Bentana-rpadg"2019
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