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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
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (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 COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT 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,
UHTEpIIpEeTallui  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 Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH 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
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX 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 TAaKXKE 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 JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpakaTh (OpMyJamMH 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
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh 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 coaepkarenbHas 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 MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  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
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
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 TMPHU3BAHBI
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 Pa37eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  MPOOJIEMY.
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,
OecKkOHEeUHbIE Iepuoandeckue Apodu. IlpumeHnenue npoOell MU NPOUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

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

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

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

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

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

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuia CHUCTEMBbI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue TMOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH 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, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HakonocTOsTHCTBA. YETHBIE U HeuéTHbIe (GyHKIUU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduKk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoneuno yOpiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble GyHKIMM W UX CcBOMcTBAa. ToukM paspbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKITMU. Onpeaenenrue, reoOMEeTPUICCKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurma EBkinaa 1 pemenus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad U3 pa3MyHbIX o0jacTeldl HayKh M peajbHOU
’KU3HH, NUHTEPIPETALHNS IOJYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHHUU 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 MaTeMaTH4eCKOro 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/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
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 NOMOLIBIO  Au(depeHIruaIbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCHUHCKOro  OOIIecTBa,  NPEACTaBIEHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,



MpoIeAYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, EHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCITOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTUX HAyKax, TEXHOJIOTHAX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHI U
OTIIbIXa, peryisipHas (u3nUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCMOHATIBHOM  JAESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccur U peanu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhl, TIOHUMAHUE BIMSHUS
COLIMAJIBHO-?)KOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIHS
Ha TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUUI JIJIL OKPYIKAIOILIEN CPEbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, IOHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIIbHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH JJISI PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKM U MaTeMaTU4YeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JI€ITEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBIISAITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (QopMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUSAX, MpeIaraTb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKITIOUCHH 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSATEIHHO JTI0KA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKue AeidcTBUS:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOdsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHHUE,

MIPOBOJNTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIIEHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMu, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLABUIATH
MPEATNOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HMHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeaCcTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(OPMALMIO, MPENCTaBIATh €€ B pazIu4HbIX (popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHUBepPCAJIbHbIE y4eOHbIE 1eMCTBUS

Oo0wenue:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUH C YCIOBUSAMH U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M TMHCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJIY PEUICHUSA 3a/1a4H,
KOMMEHTUPOBATH MOJIYUYCHHBIN PE3YJIbTAT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
mpoOJemMbl, peliaeMol 3a7aud, BBICKA3bIBATh WJEH, HAIICJICHHbIE Ha TIOHWCK
pELICHUs, COIOCTABIATh CBOU CYXKICHUS C CYXICHHUSIMU JPYIMX YYaCTHHUKOB
Jianora, oOHapyXKUBaTh Pa3iMyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

IIPEJCTABIATh PE3YyJIbTAThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICI0OBAHNUsI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (PopMaT BBICTYIUICHHS C YYETOM 3a/1a4y
MPE3EHTAllUU U 0COOEHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJJICKT:

BJa/JeTh  HABbIKAMHM  MO3HABaTEJbHOM  pedieKkcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB, BIAACTh



croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPelIeHHs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIEHAMU KOMAaH/bI, OIICHHBATh
KauyeCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaJIU3a»:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIIBHOE YHCIIO, MHOXECTBa
palMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSThL JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
Pa3JINYHBIX OTpACIEl 3HAHUW U PEaJIbHOM KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TIPAaBUJIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3y/bTaTa BHIYMCIICHUI;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCITOJIb30BaTh MOAXOASANIYI0 (hOPMY 3aMMCU IEUCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajJbHOU
CTEIICHH;

CBOOOJTHO OTNEPUPOBATH MOHATHUEM: CTETIEHD C PAIMOHAIBHBIM [TOKa3aTelIeM;



CBOOOIHO OIEpUpPOBaTh MOHATUAMU: JIOTapU(PM uHcCaa, JECITUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIJIOBOTO apIyMEHTA;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M APKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh Pa3IMYHBIE METOJbl PEIICHUS PALUOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUHM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPAaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMi, KOPHH MHOTOWIECHA, HPUMEHAThH
JIeJIEHMEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOIHO ONEpUPOBATh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuIa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOWMCTBA ONPENENUTENA 2 X 2 JUIsl BBIYMCIEHHUS €ro 3HA4YCHHs,
IPUMEHATh ONPEIACIUTENN JUIsl PELIECHUS CUCTEMBl JIMHEHHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUI] U OINpEeaeIUTENEH,
WHTEPIIPETUPOBATH ITOJYUYECHHBIN PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHU,

BBIMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUM;

cBOOOIHO ONEpUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKa3aTEeJbHbIE U
Jorapu(pMHUUECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAA MPOBEPKY KOPHEM;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl ISl MpeoOpa30BaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CcBOOOJIHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBI  JIJII  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;



MOJICJIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHMS, YpaBHEHMsS, HEPAaBEHCTBA [0 YCJIOBHIO 3aJauyd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTta anreopsol.

DOyHkuuu U rpapuku:

cBOOOHO ONEpPUPOBaTh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3a1aHusl (QyHKIUH,
B3aMMHO OOpaTHbIe (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH JIEMEHTapHbIe MpeoOpazoBanus rpaduKoB PyHKIUH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoinyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllieeé M HauUMEHbIlee 3HaueHWe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HEeJabIM TIoKa3zaresieM, Ipa@uk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIHMHU OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEpPUPOBATh TIOHATUSAMU: JHHEHHAs, KBaJpaTUYHas U APOOHO-IHHEWHas
(GyHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPAPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATHSAMM: IOKazaTeiabHas U Jorapudmuyeckas
GbyHKIMUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHMU;

CBOOOJIHO OMEpUPOBATH TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPHUECKUX (YHKIUI YNCIIOBOTO apTyMEHTa,;

UCIONB30BaTh rpaduku (GyHKUUH i1 MCCIEAOBAaHUSA IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HHU, BBIpAXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaroOIasi reoMeTprIecKasi Mporpeccusi, TMHEHHBINA 1
HKCMOHEHLUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh TMPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa,

cBOOO/IHO OTIEPUPOBATH NOHATUAMMU: MOCIIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYCHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJACHHUS MAaTeMaTHYeCKOro aHajim3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;



CBOOOJTHO OINEPUPOBATH MMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 33714,

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIUY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
IBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIONIb30BaTh T€OMETPUYECKUN U (PU3UYECKH CMBICT MPOU3BOIHON IJis
peleHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO,  ONEpaly  Haj
MHOECTBaMU;

MCIIOJIBb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anaparT JUisl ONMCaHUs PEabHbIX
MPOLIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSMU: OIpENEICHUE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy ob0yuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIINE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOro aHaTUu3ay:

Yucsa v BBIYUCTCHUSA:

CBOOOJHO OMNEpHUpPOBaTh MOHATUSMHU: HATypaJlbHOE M LEJI0E YHCIIO,
MHOKECTBA HATypPaJbHbIX M LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Kcen 1Sl pelIeHHs 3a1a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OIMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B alreOpanyecko u
TPUTOHOMETPHUUECKOU (hOpMe, BBITIOTHATH apUPMETHUECKUE ONepalui ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MOKa3aTeIbHBIC U
jgorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEMICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX ITEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM MpH pEUIeHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;



CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palOHAIIbHBIE, MppalyOHaJIbHBIE, [IOKA3aTEIIbHBIE,
jJorapuMuyueckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
CoZieprKallre MOYJIM U IapaMeTphl;

IPUMEHATH TpauuecKue METOIbI JUIsl PELLICHUS] YPAaBHEHUM U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IapaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE alredpbl, COCTaBIATh
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
MHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpaUKU KOMIO3UIMU (PYHKIUHA C MOMOIUBIO 3JIEMEHTAPHOrO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOUTb TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
yHKUMH;

OpUMEHATh (YHKUMU I MOJEIUMPOBAHUS M HCCIEAOBAHUS peabHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIT0JIB30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO ISl HAXOXKJIECHHS HAWIy4ylIero peuIeHUs B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHMYECKHX, 3aJadax, I
ONpEJENIeHUs] CKOPOCTM W YCKOPEHHs Npolecca, 3aJaHHoOro (Gopmynol wiu
rpadukom;

cBOOOJIHO OMNEepUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
WHTErpall, HaXOAWTh IEPBOOOpA3HBIC 3JIEMEHTAPHBIX (YHKUMNA W BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIAIN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;



UMETh TMpPEACTaBICHUE O MaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemarh NpUKIaAHbIe 33Ja4i, B TOM YHUCJE COIMAIbHO-3KOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 bu6nmorexa LIOK
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX https://m.edsoo.ru
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnoreka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru

3 ApudmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 1 bubmmnoreka HOK
HppaumnoHnanbHble ypaBHEHUS https://m.edsoo.ru

4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 bubmmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmudeckue ypaBHeHUS https://m.edsoo.ru

6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 bubmmnoreka HOK
ypaBHEHUs https://m.edsoo.ru

but6mmoreka [JOK

7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10 1 https://rm.eds00.ru

bubnmorexa LIOK

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 https://rm.eds00.ru

9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5 bubnmorexa LIOK

3HaHUH

https://m.edsoo.ru
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 UccnenoBanue QyHKIMI ¢ TOMOIIBIO 29 1 bubmuorexa [JOK
MPOU3BOIHOMN https://m.edsoo.ru
bubnunoreka LIOK
2 I1 0 12 1
CpBOCDPAsHAi 1 HHTerpal https://m.edsoo.ru
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1 Bbu6mmoteka [JOK
TpuronomeTpuuecKre HEPaBeHCTBA https://m.edsoo.ru
4 HpparnmonansHble, MOKa3aTelbHbIE U 24 1 bubnnorexa [JOK
norapuMuUecKrue HepaBeHCTBA https://m.edsoo.ru
5 KommiekcHbie unucna 10 1 buomrorexa OK
https://m.edsoo.ru
bub OK
6 HarypanbHble u nensie yucna 10 1 htlipsj,j:l;l/orifcic]i.ru
Cucre aroHam , aroHan
UCTEMBI PAIIMOHAIBHBIX, HPPAITUOHATBHBIX BuGmiorexa LIOK
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
N https://m.edsoo.ru
ypaBHEHUH
but6mmoreka [IOK
8 3 16 1
AAETH © apaMeTpaMi https://m.edsoo.ru
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 bubmuoreka [{OK
3HaHUH https://m.edsoo.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [[MHOk€eCTBO, ONepaliiy HaJl MHOYKECTBaMU 1 bubnnoreka [JOK
1 UX CBOMCTBA https://m.edsoo.ru
. bubnnoreka [JOK
2 Huarpammsl Ditniepa-Benna 1 i
https://m.edsoo.ru
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 bubnnorexa [JOK
armapara i peueHus 3ajaaqd https://m.edsoo.ru
Panmonaneueie yncna. OOBIKHOBEHHBIE U
bu6mmoreka [IOK
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
https://m.edsoo.ru
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
bu6nmoreka [JOK
5) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
https://m.edsoo.ru
OECKOHEUYHBIE TTEPUONUECKUE TPOOH
6 [TpumeHenue apoOei U MPOLEHTOB AJIs 1 bubnuoreka [IOK
pelIeHus TPUKIagHbIX 3a1a4 https://m.edsoo.ru
7 [Tpumenenue apobeli U MPOIEHTOB IS 1 bubnnorexka [JOK
peweHus MPUKIIAAHBIX 3a/1a4 https://m.edsoo.ru
8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1 bubmuorexa [JOK
VppalyoOHaJIbHbIEC YUCIIa https://m.edsoo.ru
9 Apudmernueckre onepanum ¢ 1 bubnuorexa [IOK
JIEWCTBUTEIIbHBIMU YHCIIAMHU https://m.edsoo.ru
10 Moaynbs IeMCTBUTEIHHOTO YHUCTIA U €TO 1 bu6mmoreka [IOK
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CBOMCTBA

https://m.edsoo.ru

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa

bu6mmoreka [IOK

11 OKPYTIJICHUS, TPUKUIKA U OLICHKA
pyL 1P . https://m.edsoo.ru
pe3ybpTaTa BEIYMCICHUM
OCHOBHBIE METOIbI PEILICHUS LENbIX U
. bu6mmoreka [IOK
12 JTpOOHO-pallMOHATILHBIX YPABHECHUHN U
https://m.edsoo.ru
HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS LENbIX U
. bubnnorexa [JOK
13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
https://m.edsoo.ru
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIECHUS LIEIbIX U
. bubnnorexa [JOK
14 IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
https://m.edsoo.ru
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
bu6mmoreka [IOK
15 Jenenne MHOTO4JIEHa HA MHOTOUJICH C
https://m.edsoo.ru
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HeabMi KodhGUiineHTamMmu. bubnmnorexa [JOK
Teopema Buera https://m.edsoo.ru

. . bu6mmorexa [IOK

17 Pemienne cucrem TUHENHHBIX YpaBHEHUN

https://m.edsoo.ru
. . bu6mmorexa [IOK
18 Pemienne cucrem TUHENWHBIX YpaBHEHUN
https://m.edsoo.ru
Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.

19 Onpenenurens MaTpUILLI 2%X2, €To bubnuorexa [JOK
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA; https://m.edsoo.ru
BBIYHCIICHUE €T0 3HAUCHUS

20 Onpenenurens MaTpHUILLl 2%X2, €ro bubnmuotexa [JOK

T€OMETPUUYECKUI CMBICIT U CBOMCTBA;

https://m.edsoo.ru
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BBIYMCICHHUEC €TI0 3HAYCHHUA

21 [IpumeHeHue onpenenuTens s peleHus bubnuorexa [JOK
CHUCTEMBI JINHEWHBIX YPABHEHUI https://m.edsoo.ru
99 Pemenne npukiagHeIX 33124 C IOMOIIbIO bubmuorexa [JOK
CHCTEMBbI JINHEHHBIX YpaBHEHU https://m.edsoo.ru
93 Pemenue npuknaaHbIX 3a/1a4 ¢ TOMOIIbIO bubmumoreka [IOK
CHCTEMBI JINHENHBIX YPAaBHEHUI https://m.edsoo.ru
KonrponsHas padora: "Pannosaisabie
P P bubmuorexa [JOK
24 ypaBHEHHUs U HepaBeHCTBA. CHCTeMBI
. o https://m.edsoo.ru
JUHEWHBIX YpaBHEHUHN
OyHKIHS, CIIOCOOBI 3aJaHUS KIIMH.
Y ’ Pyn bubaunoreka LIOK
25 B3aumno obpatnsie pynkiun. Kommnosumus
. https://m.edsoo.ru
byHKIMI
26 I'paduk pynkumun. dnemeHrapHbie bubnnoreka [JOK
npeoOpa3oBaHus rpagukoB GyHKIUN https://m.edsoo.ru
O0sacTh OIpeneIeHnsI U MHOKECTBO
27 SHAYCHILI (bp I b bu6mmoreka [IOK
HAYCHUU kinu. Hymm KITUH.
YHKI y i https://m.edsoo.ru
[TpomexxyTKH 3HaK OCTOSTHCTBA
YETHBIE U HEYETHBIE KLHHU.
28 n o Pyn n bubmuorexa [JOK
€pPUOINYECKHE kiuu. [IpomexyTku
pHOA YHER p vt https://m.edsoo.ru
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.
y YMEL by bubnmnoreka [JOK
29 Haubonsiiee 1 HauMeHbIlIee 3HAYCHHE
https://m.edsoo.ru
(GYHKIINHM Ha TPOMEKYTKE
30 Jlunelinas, kBagpaTudHas U JPOOHO- bubnuorexa [JOK
AvHeNHas QyHKIH https://m.edsoo.ru
31 DIeMEeHTapHOE MCCIIeIOBAaHNE U bubnmuorexa [JOK

MOCTpoeHre TpaPuKOB ATUX PYHKITUN

https://m.edsoo.ru
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32 DJIeMEHTapHOE UCCIIEIOBAaHUE U bubnmoreka [JOK
MoCTpoeHne rpauKoB ATUX PYHKITUN https://m.edsoo.ru
33 CTteneHb C 1eIbIM MoKaszaTenaeM. buaom bu6mmoreka [IOK
Hsrotona https://m.edsoo.ru
34 CreneHb C 1eIbIM MoKazaTeneM. buaom bu6mmoreka [IOK
HeroTona https://m.edsoo.ru
Crenennast GyHKIHUS C HATYPaJTbHBIM H
" . bubnuorexa [JOK
35 1eNbIM MoKa3aTeneM. E€ cBolicTBa u 1
0 https://m.edsoo.ru
rpaduk
36 KonTtponsnast padora: "CreneHHas bubnnorexa [HOK
¢ynkuus. E€ coiicTBa u rpadux" https://m.edsoo.ru
37 ApudmeTnueckuii KOpeHb HaTypaJbHOM bubnnoreka [JOK
CTEIEHU U €ro CBOMCTBA https://m.edsoo.ru
38 ApudpmeTnieckuii KopeHb HaTypaJbHOU bubnnoreka [JOK
CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru
39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, bubnnorexka [JOK
COAEpKAIINX CTENIEHU U KOPHU https://m.edsoo.ru
40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, bubnuoreka [IOK
coAepKalluX CTEIEHU U KOPHU https://m.edsoo.ru
41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH, bubnnoreka [JOK
COZIepKAIIMUX CTEIIEHU U KOPHU https://m.edsoo.ru
UppanmonansHble ypaBHeHUs. OCHOBHbBIE
bubnnoreka [HOK
42 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX 1
. https://m.edsoo.ru
ypaBHEHUI
Wppaunonansueie ypaBHeHUs. OCHOBHBIE
bubnmoreka [JOK
43 METO/IbI PEIICHUS UPPATUOHATEHBIX i
. https://m.edsoo.ru
ypaBHEHUI
alMOHAJIbHBIE ypaBHEHUs. OCHOBHbIE noInoTeKa
44 Upp yp O bu6 OK
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MCTOJbI PCHICHUA UPppALIUOHAIIBHBIX

https://m.edsoo.ru

ypaBHEHUH
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU bubnnoreka HOK
UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru
46 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT bubnuorexa [JOK
UPPALMOHAJIBHBIX YPABHEHUN https://m.edsoo.ru
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU bubnnorexa [HOK
MPPALMOHATIBHBIX YPAaBHEHUN https://m.edsoo.ru
48 PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU bubnuoreka [IOK
VUPPALMOHAIBHBIX YPABHEHUN https://m.edsoo.ru
CaoiicTBa 1 rpauk KOpHs n-0il CTENEHU
49 KaK (byHKuHHpogl))aTHoél) CTEIIEHU C Bubmmorexa LHOK
https://m.edsoo.ru
HaATypaJIbHbIM ITOKa3aTeleM
CgoiicTBa 1 rpaduK KOPHS n-0il CTETICHU
50 KaK (pyHKuH;p ng))aTHOI‘fI) CTETIEHH C Brbmiorexa LIOK
https://m.edsoo.ru
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk
ol KOpH: n-ou CT:HGHI/I. I/IppauHOHaanEqu) bubmmoreia LOK
" https://m.edsoo.ru
ypaBHEHUS
59 CreneHs ¢ palluOHAIBHBIM MTOKa3aTeIeM U bubnmnoreka [JOK
€€ CBOICTBA https://m.edsoo.ru
53 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U bubnuorexa [IOK
€€ CBOICTBA https://m.edsoo.ru
54 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM 1 bubnuorexa [JOK
€€ CBOICTBA https://m.edsoo.ru
55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U bubmuorexa [IOK
rpaduk https://m.edsoo.ru
56 Ucnonb3oBanue rpaduka GyHKIUN AJIs bubnmoreka [JOK
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peuieHus ypaBHEHU I

https://m.edsoo.ru

Hcnons3oBanue rpaduka QyHKIUN A5

bu6mmoreka [IOK

o7 .
pelIeHns ypaBHEHUMN https://m.edsoo.ru
[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIE
P bu6mmoreka [IOK
58 METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
5 https://m.edsoo.ru
ypaBHEHUU
[lokasarenbHble ypaBHeHUs1. OCHOBHbBIE
yp bu6mmorexa [IOK
59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX
_ https://m.edsoo.ru
ypaBHEHUU
[lokasarenbHble ypaBHEeHUs1. OCHOBHbBIE
yp bu6mmoreka [IOK
60 METO/TbI PEIICHUS TTOKA3aTEIIbHBIX
_ https://m.edsoo.ru
ypaBHEHHIA
61 KoHntpoinbnas padora: "[lokazarenpHas bubnnoreka [JOK
¢yuknus. [lokasarenbHble ypaBHeHUS" https://m.edsoo.ru
. bubnuoreka [IOK
62 Jlorapugm umncna. CoiicTBa jgorapudpma i
https://m.edsoo.ru
. bubanoreka [IOK
63 Jlorapugm umncna. CoiicTBa jgorapudpma i
https://m.edsoo.ru
. bubmnoreka [IOK
64 Jlorapudm umncna. CoiicTBa jgorapudpma 1
https://m.edsoo.ru
bu6mmorexa [IOK
65 JecsTruunble U HaTypaJibHbIE JIOTapU(PMBI
https://m.edsoo.ru
bu6mmorexa [IOK
66 JlecATUYHBIE U HATypaJIbHBIC JTOTapH (MBI
https://m.edsoo.ru
67 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALIMX bubmuorexa [IOK
norapudMbl https://m.edsoo.ru
68 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX bubnuorexa [IOK

JorapupMbl

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

69 [Ipeo6pa3oBanue BbIpaXkeHU, coaepKaIIUX bubmuorexa [IOK
norapudmbl https://m.edsoo.ru
20 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubmuorexa [JOK
rpadux https://m.edsoo.ru
7 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubnuorexa [JOK
rpaduk https://m.edsoo.ru
79 Hcnons3oBanue rpaduka QyHKIHH 115 bubnnorexa [HOK
pelIeHus] ypaBHEHUI https://m.edsoo.ru
73 Hcnons3oBanue rpaduka QyHKIHH 115 bubnuoreka [IOK
pELICHHS YpaBHEHUI https://m.edsoo.ru
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
pHp P bubmuorexa [JOK
74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
. https://m.edsoo.ru
ypaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE
pH P bu6mmorexa [IOK
75 METO/bI pelIeHus Jorapu(PMUIECKUX
. https://m.edsoo.ru
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
pH P bu6mmorexa [IOK
76 METO/Ibl pelIeHuUs JorapuPMUIECKUX
. https://m.edsoo.ru
ypaBHEHHA
77 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT bubnuoreka [IOK
norapu(MUUECKUX YpaBHEHUN https://m.edsoo.ru
78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN bubnuorexa [IOK
norapupMHUECKUX YpaBHEHHHA https://m.edsoo.ru
79 KonTponbnas pabota: "Jlorapupmuyeckas bubnnorexka [JOK
¢byukuus. Jlorapupmuueckue ypaBHeHus" https://m.edsoo.ru
80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC bubnmoreka [JOK
YUCJIOBOTO ApryMEHTa https://m.edsoo.ru
81 Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC bubnmoreka [JOK
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YHUCJIOBOT'O apryMeHTa

https://m.edsoo.ru

82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubnuorexa [JOK
YHCJIOBOTO apTyMEHTA https://m.edsoo.ru
83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubmuorexa [JOK
YHCJIOBOTO apTyMEHTA https://m.edsoo.ru
Tpuronomerpudeckas OKpyKHOCTb
P P 4 ’ Bbubanoreka LIOK
84 OTIpeieIeHue TPUTOHOMETPHUYECKIX
_ https://m.edsoo.ru
(YHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuveckass OKpy>KHOCTb
P P 24 ’ bubaunorexa LIOK
85 oTpeieNIeHUEe TPUTOHOMETPHUICCKIX
. https://m.edsoo.ru
(GYHKIMH 9UCIOBOTO apryMEeHTa
bubmuorexa [JOK
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI
https://m.edsoo.ru
bu6nmoreka [JOK
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
https://m.edsoo.ru
bu6nmoreka [JOK
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI
https://m.edsoo.ru
bu6mmoreka [IOK
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
https://m.edsoo.ru
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubnnoreka [JOK
BBIPKECHUI https://m.edsoo.ru
01 [IpeobpazoBanue TPUrOHOMETPHUECKUX bubnuorexa [IOK
BBIPAKECHUI https://m.edsoo.ru
92 [IpeobpazoBanue TPUrOHOMETPHUECKUX bubmuorexa [IOK
BBIPAKECHUI https://m.edsoo.ru
93 [TpeobpazoBaHre TPUTOHOMETPUIECKUX bubnnorexka [JOK
BBIPAKECHUI https://m.edsoo.ru
94 PemieHne TpUroHOMETpUUECKUX YpaBHEHUM bubnmoreka [JOK
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https://m.edsoo.ru

. bubmmoreka [IOK
95 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI
https://m.edsoo.ru
. bubmmoreka [IOK
96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA
https://m.edsoo.ru
. bu6mmoreka [IOK
97 Pemienne TpUroHOMETPUYECKUX ypaBHEHUI
https://m.edsoo.ru
. bubmuorexa [JOK
98 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI
https://m.edsoo.ru
. bubmuorexa [JOK
99 Pemienne TpUroHOMeTpHUYECKUX ypaBHEHUI
https://m.edsoo.ru
. bubmuorexa [JOK
100 Pemenne TpUroHOMeTpHUUECKUX ypaBHEHUI
https://m.edsoo.ru
Kontponbnas padoTa:
" P P bubmmoreka [IOK
101 TpuronomeTpuyeCcKre BbIPAXKEHUS U
" https://m.edsoo.ru
TPUTOHOMETPHYECKHUE YPABHEHUS
[TociienoBaTeTbHOCTH, CIIOCOOBI 3aJaHHS
N bubmmoreka [IOK
102 rociexoBareabHocTell. Meron
N https://m.edsoo.ru
MaTEeMaTHYECKON HHTYKITUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
p bu6nmoreka [JOK
103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a
https://m.edsoo.ru
OECKOHEYHO MAaJTbIX
bubnmoreka [JOK
104 Apudmernueckas mporpeccus i
https://m.edsoo.ru
bubnmoreka [JOK
105 I'eomeTrpuueckas nporpeccust i
https://m.edsoo.ru
106 BeckoneuHo yObIBaro1asi reoMeTpudecKas bubnnorexka [JOK

nmporpeccus

https://m.edsoo.ru
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107 CymMma GeckoHEeuHO yObIBaroIei bubmuorexa [IOK
FeOMETPUUYECKON TPOrpeccun https://m.edsoo.ru
108 JInHENHBIN U SKCIIOHEHIIUAJIBHBIA POCT. bubnnoreka HOK
Yucno e. DopMyra CI0KHBIX IPOLEHTOB https://m.edsoo.ru
109 JIuHEeNHbIN U SKCIIOHEHIIUAIbHBIA POCT. bubnuorexa [JOK
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB https://m.edsoo.ru
110 Hcnonp3oBanue nporpeccuu Uisi peeHus bubnnorexa [HOK
peasbHbIX 33Ja4 IPUKJIaJHOIO XapaKTepa https://m.edsoo.ru
111 KonTtponsnas pabora: bubnuoreka [IOK
"ITocnenoBarenbHOCTH U porpeccun” https://m.edsoo.ru
112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA fggijl/()::dasi?f
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB bubnuorexa [JOK
byHKUIMH https://m.edsoo.ru
114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha bubnnoreka [JOK
OTpE3Ke https://m.edsoo.ru
115 CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha bubnuoreka [IOK
OTpe3Ke https://m.edsoo.ru
116 Meroa UHTEPBAJIOB [UIS PELIECHUS bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru
117 Meroa MHTEPBAJIOB [T pEIIECHUS bubnnorexka [JOK
HEPaBEHCTB https://m.edsoo.ru
118 Metoa UHTEpBAJIOB IS pELLIEHUS bubnmoreka [JOK
HEPABEHCTB https://m.edsoo.ru
119 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX bubnnoreka [HOK
GbyHKIUH 1S pereHust 3a1a4 https://m.edsoo.ru
120 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX bubnnorexka [JOK

GYHKIMHA 7151 peIeHust 3a1a49

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

121 [lepBast u BTOpas Npou3BOIHbIE (PYHKINU https://m.edsoo.ru
122 Onpenenenue, TeOMETPUIECKUI CMBICI bubmumoreka [IOK
MIPOU3BOAHOMN https://m.edsoo.ru

123 Onpenenenne, GU3NIECKUA CMBICIT bubnuorexa [JOK
MIPOU3BOAHOMN https://m.edsoo.ru

124 YpaBHeHHe KacaTeabHOU K rpaduxy bubnuorexa [JOK
byHKIIMN https://m.edsoo.ru

125 YpaBHEHHE KacaTeabHOU K rpaduky bubnuorexa [JOK
byHKITUN https://m.edsoo.ru

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN fggfjl/o nié:dasclj).orlj
N bubnnoreka [JOK

127 [TpousBoHBIE AIeMEHTAPHBIX (PYHKINH https:/ /m.edscI)_E).ru
128 [Ipou3BoHAsE CyMMBI, TPOU3BEICHUS, bubnnoreka [JOK
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI https://m.edsoo.ru

129 [Ipon3BoiHas cyMMBI, IPOU3BEACHMS, bubnnoreka [JOK
YaCTHOTO M KOMIO3UIIUU (PYHKITHI https://m.edsoo.ru

130 [Ipou3BoHAst CyMMBI, TPOU3BEICHUS, bubnnoreka [JOK
YaCTHOT'O ¥ KOMIO3ULIMU (PYHKIUI https://m.edsoo.ru
bubnmoreka [JOK

131 KonTtponbnas padora: "[IponszBoanas” https:/ /m.edscli.ru
132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs bu6mmorexa [IOK
3HaHui: "YpaBHeHus" https://m.edsoo.ru

133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS bu6mmorexa [IOK
3HaHuil: "OyHkuun" https://m.edsoo.ru

134 Hrorosast koHTpOIBHAs paboTa Buommorexa LOK

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

135 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru
136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3aIUS 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10
- 136 10

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Ipumenenne npou3BOHON K
. bubmuorexa [JOK
1 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
https://m.edsoo.ru
MOHOTOHHOCTB U SKCTPEMYMBI
[IpuMeHeHue MPOU3BOTHOM K
. bubmuorexa [JOK
2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1
https://m.edsoo.ru
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
. bubimmoreka [JOK
3 WCCJICIOBAHMIO (DYHKIIMH Ha 1
https://m.edsoo.ru
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
. bubnmoreka [IOK
4 uccaea0BaHuio PyHKINN Ha 1
https://m.edsoo.ru
MOHOTOHHOCTb U DKCTPEMYMBI
IIpumeneHnune npou3BOAHOM K
5 p p‘b . 1 bu6nmoreka [JOK
HCCIIEIOBAHUIO KIMI Ha
i https://m.edsoo.ru
MOHOTOHHOCTB Y DKCTPEMYMBI
IIpumenenure Npou3BOIAHON K
6 p p‘b . 1 bubmuorexa [JOK
HCCIIETOBAHUIO KIUH Ha
yH https://m.edsoo.ru
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIErO U
. bubnuoreka [IOK
7 HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON 1
https://m.edsoo.ru
(GyHKIMU Ha OTpe3Ke
8 Haxoxnenue HauOOJIBIIETO U 1 bu6mmoreka [IOK
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

https://m.edsoo.ru

Haxoxneaue HauOoJIbILIErO U

. bubmuorexa [IOK
9 HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
https://m.edsoo.ru
(GbyHKINU Ha OTpEe3Ke
Haxoxnenne HanOoIbIIero u
. bu6mmoreka [IOK
10 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
https://m.edsoo.ru
GbyHKINU Ha OTpE3Ke
Haxosxnenne HanOoIbIIero u
. bubmuorexa [JOK
11 HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
https://m.edsoo.ru
(GyHKIIMM Ha OTpe3Ke
HaxosxieHre HanOOoJIbIIIero 1
. bubnnorexa [JOK
12 HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
https://m.edsoo.ru
(GyHKIIMM Ha OTpe3Ke
[IpuMeHeHne Mpou3BOJHON [
bu6mmorexa [IOK
13 HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
https://m.edsoo.ru
MPUKJIATHBIX 3a/1a4ax
IIpumenenne Npou3BOAHOM IS
P P bubmuorexa [JOK
14 HAax0’KJICHHs HAWJIYYILEro pelIeHus B
https://m.edsoo.ru
MPUKJIATHBIX 3a/1a4ax
[Ipumenenre npou3BOIHOM JUIs
15 onpeIelIeHUs] CKOPOCTU U YCKOPEHUS bubnmoreka [JOK
mpolecca, 3a1aHHOT0 GOPMYIION UITN https://m.edsoo.ru
rpaduxom
[Ipumenenre npou3BOIHOM JUIs
16 onpeIelIeHUs] CKOPOCTU U YCKOPEHUS bubnmoreka [JOK

nporiecca, 3alaHHOTro (OpMYIION HITH
rpaduKom

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

17 Komnosuuus ynicuni https://m.edsoo.ru

. bubmuorexa LIOK

18 Komnosuups §ysicuni https://m.edsoo.ru
19 Komnozunus GyHkimit

20 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha bubmuorexa [JOK

KOOPJAMHATHOM MJIOCKOCTH https://m.edsoo.ru

21 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha bubnnorexa [HOK

KOOPJAMHATHOW INIOCKOCTH https://m.edsoo.ru

99 KonTponbnas padora: "Uccnenosanue bubnuoreka [IOK

(GYHKIUH C TOMOIIBIO TPOU3BOTHON" https://m.edsoo.ru

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO bubnnoreka [JOK

MepBOOOPA3HBIX https://m.edsoo.ru

24 [lepBooOpazHble 35eMeHTapHbIX (QYHKIUH. bubnnoreka [JOK

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX https://m.edsoo.ru

o5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHH. bubnuoreka [IOK

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX https://m.edsoo.ru

26 Wuterpain. 'eomeTpuyeckuii CMbICI bubnuoreka [IOK

HMHTETpaja https://m.edsoo.ru

97 Beruucnenue onpenenéHHoro HHTerpana bubnnoreka [JOK

o gopmysne HoroTona-JleliOnuna https://m.edsoo.ru

28 Brruncnenue onpenenéHHOro HHTerpaia bubnuorexa [IOK

o ¢popmyse Hrerorona-Jleitbauia https://m.edsoo.ru

29 IIpumeHeHne nHTerpana 1Jisg HaX0XACHUS bubmuorexa [IOK

IoIaiel TUIOCKUX (PUTYP https://m.edsoo.ru

30 [IpuMeHeHne nHTErpaia Juisi HaXOXKACHUS bubnnorexka [JOK

00BEMOB T€OMETPUUYECKHUX T https://m.edsoo.ru

31 [Tpumeps! pemenuii AudpepeHnaTbHbIX bubnmoreka [JOK
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YpaBHEHUU

https://m.edsoo.ru

[Tpumeps permeruit 1uddepeHImaIbHbIX

bu6mmoreka [IOK

32
YpaBHEHUU https://m.edsoo.ru
MatemaTtuueckoe MOJEIUPOBAHHE
P bu6mmoreka [IOK
33 peabHBIX MPOIIECCOB C MTOMOIIBIO
. https://m.edsoo.ru
mudepeHIaTbHBIX YPaBHCHUM
34 Kontponsnas pabdora: "[leppooOpaznas u bubnnorexa [HOK
uHTerpan’ https://m.edsoo.ru
35 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CBOWCTBA U TpaduKH https://m.edsoo.ru
36 Tpuronomerpuyeckue GyHKINH, UX bubnnoreka [JOK
CBONCTBa U rpaduku https://m.edsoo.ru
37 Tpuronomerpuieckue GyHKIUH, UX bubnnorexa [HOK
CBOICTBa U TpaduKu https://m.edsoo.ru
38 Tpuronomerpuyeckue GyHKINU, UX bubnuoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru
39 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CBOICTBA U TpaduKu https://m.edsoo.ru
OT60p KOpHEHN TPUTOHOMETPUUECKUX
P Fv) P P bu6mmorexa [IOK
40 YpaBHEHUH C TTOMOIIBIO
N https://m.edsoo.ru
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
P 13 P P bu6mmorexa [IOK
41 YPaBHEHUH C TOMOILBIO
i https://m.edsoo.ru
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
p FV) P P bubmuorexa [JOK
42 YPaBHEHUH C IIOMOILBIO
. https://m.edsoo.ru
TPUTOHOMETPUIECKON OKPY>KHOCTH
43 OTb60p KOpHEH TPUTOHOMETPHUECKUX bubnmoreka [JOK
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YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

https://m.edsoo.ru

44 Pemrenne TpuroHOMeTpU4ECKUX bubnnoreka HOK
HEPABEHCTB https://m.edsoo.ru
45 Pewrenne TpuronoMeTpuuecKkux bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru
46 Pemrenne TpuroHoMeTpu4eCKuX bubnnorexa [HOK
HEpPaBEHCTB https://m.edsoo.ru
47 Pemrenue TpuroHoMeTpru4eCKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku
48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IBI pEIICHUS bubnuoteka [JOK
[IOKa3aTEeIbHBIX HEPABEHCTB https://m.edsoo.ru
50 OCHOBHBIE METO/IbI pEIICHUS bubnuoteka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru
51 OCHOBHBIE METO/IbI pEUIECHUS bubnmnorexa [JOK
IIOKAa3aTeNIbHBIX HEPABEHCTB https://m.edsoo.ru
59 OCHOBHBIE METO/IbI pEIICHUS bubnuoteka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru
53 OCHOBHBIE METO/TBI pEIICHUS bubnmoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru
54 OCHOBHBIE METO/IbI pEUICHUS bubnmoreka [JOK
norapuMHUYECKUX HEPABEHCTB https://m.edsoo.ru
55 OCHOBHBIE METO/TbI pEIIECHUS bubnmuotexa [JOK
norapuMHUYECKUX HEPABEHCTB https://m.edsoo.ru
56 OCHOBHBIE METO/TbI pEIICHUS bu6mmoreka [IOK
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norapuMIUYECKUX HEPABEHCTB

https://m.edsoo.ru

57 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
HppalMOHAIBHBIX HEPABEHCTB https://m.edsoo.ru
58 OCHOBHBIE METO/IbI pEUICHUS bubmuorexa [JOK
HUPpALMOHAIIBHBIX HEPABEHCTB https://m.edsoo.ru
59 OCHOBHBIE METO/IbI pELICHUS bubmmoreka [JOK
HMPPALMOHAIIBHBIX HEPABEHCTB https://m.edsoo.ru
60 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
HUppaLOHAIIBHBIX HEPABEHCTB https://m.edsoo.ru
61 I'paduueckne MeToaBI PEIICHHS bubnuorexa [JOK
HMPPALMOHATIbHBIX YPaBHEHUN https://m.edsoo.ru
62 I'paduueckue METOIbI pELICHNUS bubnnorexa [HOK
MPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru
63 I'paduueckue MeTo bl peLeHus bubnuoreka [IOK
MOKa3aTeJIbHbIX YPaBHCHUHN https://m.edsoo.ru
64 I'paduueckue MeTo bl peeHus bubnnoreka [JOK
IIOKAa3aTENIbHBIX HEPABEHCTB https://m.edsoo.ru
65 I'padnueckue MeToabl pereHus bubnnoreka [JOK
JoTapu(PMUYECKUX YpaBHEHUM https://m.edsoo.ru
66 I'padguueckue MeTo bl peLIeHus bubnuoreka [IOK
norapuMHUYECKUX HEPABEHCTB https://m.edsoo.ru
67 I'paduueckue MeTO bl peLIeHUs bubnnorexka [JOK
norapuMUYECKUX HEPABEHCTB https://m.edsoo.ru
I'padryueckue MeToabl pemeHus
68 HEKg)saTenLHHX " noragnq)Mqucmx bubmmoreia OK
. https://m.edsoo.ru
ypaBHEHHI
69 I'paduueckue MeTO I peLIeHUs bubnuorexa [IOK

IIOKa3aTCIIbHBIX U J'IOFapI/I(i)MI/I‘ICCKI/IX

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

YpaBHEHUU

I'padmueckue MeToabl pemeHus

bu6mmoreka [IOK

70 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
https://m.edsoo.ru
HEPABEHCTB
I'padmyeckue MeToabl pemeHus
bu6mmoreka [IOK
71 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
https://m.edsoo.ru
HEPaBEHCTB
Kontponbnas padota: "HpparmoHalibHbIe,
bu6mmoreka [IOK
72 MMOKa3aTeIbHBIC U JIOTapU(PMUUECKHE
" https://m.edsoo.ru
HEpaBEHCTBA
KommiekcHbie uncna. Anredpandeckas u
bu6mmoreka [IOK
73 TPUTOHOMETpHYECKasi POPMBI 3aruch
https://m.edsoo.ru
KOMIUJIEKCHOT'O YHUCIIa
KommiekcHele uncna. AnreOpandeckas u
bu6mmoreka [IOK
74 TPUTOHOMETpHUECKast (pOpMBI 3arucu
https://m.edsoo.ru
KOMILJIEKCHOTO YHUCIIa
75 Apudmernueckue oneparuu ¢ bubnuoreka [IOK
KOMIUIEKCHBIMH YUCIaMU https://m.edsoo.ru
76 Apudmerrueckue onepaum ¢ bubnnoreka [JOK
KOMIIUJIEKCHBIMU YU CIIAMHU https://m.edsoo.ru
77 N300paxeHne KOMITJIEKCHBIX YHCE Ha bubnnorexa [JOK
KOOPJMHATHOM TIOCKOCTH https://m.edsoo.ru
78 N300parkeHre KOMIUIEKCHBIX YuCell Ha bubmuorexa [IOK
KOOPAMHATHOM INIOCKOCTH https://m.edsoo.ru
79 ®opmyna Myaspa. KopHu n-oii ctenenu bubnnoreka [HOK
13 KOMIUIEKCHOTO YHCIIa https://m.edsoo.ru
80 ®opmyna Myaspa. KopHu n-oii ctenenu bubnnorexka [JOK

M3 KOMIIICKCHOI'O YHcCia

https://m.edsoo.ru
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HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA

bubmuorexa [JOK
81 pereHust GU3NIECKUX U T€OMETPUICCKUX
https://m.edsoo.ru
3aa4y
82 Konrtponsnas padora: "KomiuiekcHbie bubmumoreka [IOK
yucna" https://m.edsoo.ru
bu6mmoreka [IOK
83 HarypanbHble 1 1ienpie yncia
https://m.edsoo.ru
bubnnoreka [JOK
84 HatypanbHble u 1iesbie uncna 1
https://m.edsoo.ru
85 [Ipumenenne npu3HaKoB AEITUMOCTH bubnuorexa [JOK
LIEJIBIX YHUCEN https://m.edsoo.ru
86 [IpuMeHeHne NPU3HAKOB AECIUMOCTH bubnnorexa [HOK
LEJIBIX YUCEeNl https://m.edsoo.ru
87 IIpuMeHeHne MPU3HAKOB AETUMOCTH bubnuoreka [IOK
nenbrx yrcen: HOJl m HOK https://m.edsoo.ru
88 IIpuMeHeHne IPU3HAKOB AECIUMOCTH bubnnoreka [JOK
mensix uncen: HOJL u HOK https://m.edsoo.ru
89 [IpuMeHeHne NpU3HAKOB AEIUMOCTH bubnnoreka [JOK
LIEJIBIX YHCEN: OCTATKH 110 MOJYJIIO https://m.edsoo.ru
90 IIpuMeHeHne MPU3HAKOB AETUMOCTH bubnuoreka [IOK
[EJIBIX YUCEN: OCTATKH IO MOYIIEO https://m.edsoo.ru
[IpuMeHeHne NPU3HAKOB AETUMOCTH
P P bu6mmorexa [IOK
91 LETBIX YUCEIT: anropuT™ EBkimnaa s
https://m.edsoo.ru
pelIeHus 3a/1a4 B LIEJIBIX YHCITaxX
92 KonTponbnas pabora: "Teopus nenbix bubnnoreka [HOK
gucen" https://m.edsoo.ru
93 Cucrema 1 COBOKYITHOCTh YPaBHEHUH. bubnmnoreka [JOK

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-

https://m.edsoo.ru
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CICOCTBUA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

bu6mmoreka [IOK

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
https://m.edsoo.ru
CIICACTBUS
95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U bubnuorexa [JOK
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN https://m.edsoo.ru
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
. bubnuorexa [JOK
96 COBOKYITHOCTEH UPPAIlMOHATILHBIX
_ https://m.edsoo.ru
ypaBHEHUH
OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
. bubnuorexa [JOK
97 COBOKYITHOCTEH TMOKa3aTeIbHBIX
- https://m.edsoo.ru
ypaBHEHHH
OcCHOBHBIE METOBI PELICHUSI CUCTEM U
. bu6mmoreka [IOK
98 COBOKYITHOCTEH TTOKA3aTeIbHBIX
. https://m.edsoo.ru
ypaBHEHHHA
OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
. P bubmuorexa [JOK
99 COBOKYIIHOCTEH JIorapu(MU4eCcKux
. https://m.edsoo.ru
ypaBHEHUH
OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
. bubnnorexa [IOK
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
. https://m.edsoo.ru
ypaBHEHUI
[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
. . bubnuorexa [JOK
101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
https://m.edsoo.ru
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yJbTaToB
102 [IpuMeHeHne cucTeM K pEeIEHUI0 bubnnorexka [JOK

MaAaTEeMAaTHYCCKUX 3aJa4 " 3aJa4 U3

https://m.edsoo.ru
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pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [0JTyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

. . bubnmoreka [JOK
103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
https://m.edsoo.ru
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cuctemsi
104 palMOHANBHBIX, UPPALUOHATBHBIX bubnuorexa [JOK
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX https://m.edsoo.ru
ypaBHeHUI"
bu6mmoreka [IOK
105 PanyonaneHbIE ypaBHEHMS C TapaMeTpaMu
https://m.edsoo.ru
106 PanmonansHbIe HEpaBEHCTBA C bu6nmoreka [JOK
rnapamMeTpamu https://m.edsoo.ru
bu6nmoreka [JOK
107 PanmonaneHble cucTEMBI C MTapaMeTpaMu
https://m.edsoo.ru
108 HppaunoHaibHble ypaBHEHMS, bubnnoreka [JOK
HEPABEHCTBA C IapamMeTpamu https://m.edsoo.ru
109 HppanmoHanbHbIE CUCTEMBI C bubnnorexa [JOK
rapamMeTpamMmu https://m.edsoo.ru
110 IlokazarenbHblE ypaBHEHUS, HEPABEHCTBA C bubmuorexa [IOK
rapaMeTpamu https://m.edsoo.ru
bu6mmorexa [IOK
111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu
https://m.edsoo.ru
112 Jlorapudmudeckue ypaBHeHMUS, bubnmuorexa [JOK

HEPaBEHCTBA C TTapaMeTpaMu

https://m.edsoo.ru
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113 JlorapudmMuueckue CUCTEMBI ¢ bubmuorexa [IOK
rnapamMeTpamu https://m.edsoo.ru

114 TpuUroHomeTpuueCcKe YpaBHEHHUS C bubnuoreka [IOK
rnapaMeTpamu https://m.edsoo.ru

115 TpuroHomeTpuueckre HEPaBeHCTBA C bubnuorexa [JOK
rnapamMeTpamu https://m.edsoo.ru

116 TpUroHomeTpu4ecKue CUCTEMBI € bubnnorexa [HOK
rnapameTpamu https://m.edsoo.ru
[TocTpoenue u uccnenoBaHue

117 MaTE€MaTHYECKUX MOJENIEHN peaabHbIX bubnnorexa [HOK
CUTYalHil C MOMOILBIO YPAaBHEHUH C https://m.edsoo.ru
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIENeN peabHbIX bubnuoreka [IOK
CUTYyalllil C MOMOIIBIO CUCTEM YPaBHEHUM https://m.edsoo.ru
C mapameTpaMu
ITocTpoenue u uccienoBanue

119 MaTEMaTHYECKUX MOJENEH PeaIbHBIX bubnuoreka [IOK
CUTYyalllil C MOMOILBIO CUCTEM YPaBHEHUM https://m.edsoo.ru
C mapameTpaMu

120 KonTponpHas pabora: "3amgauu ¢ bubnmoreka [JOK
napaMmerpamu” https://m.edsoo.ru

121 [ToBTOpenue, o6o0mEeH e, bu6mmorexa [IOK
cUcTeMaru3anus 3HaHui: "YpaBHeHus" https://m.edsoo.ru

122 [ToBTOpenue, o6o0mEH e, bubnmoreka [JOK
cucTtemMaTusanus 3HaHuil: "YpaBHeHus " https://m.edsoo.ru

123 [ToBTOpeHue, 06001IeHNE, bu6mmoreka [JOK

cUCTeMaTu3alys 3HaHUi: "Y paBHEHUSI.

https://m.edsoo.ru
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Cucremsl ypaBHeHUI"

124 [ToBTOpeHue, 0600mIEeHNE, bu6mmoreka [IOK
cucremarusauus 3HaHuii: "HepaBencraa" https://m.edsoo.ru
125 [ToBTOpEeHue, 0600mIEHNE, bu6mmorexa [IOK
cucrtemaTtusanus 3Hanuii: "HepaBencrsa" https://m.edsoo.ru
126 [ToBTOpeHme, 06001IEHNE, bubmuorexa [JOK
cucteMaTtu3aius 3Hanuii: "HepaBencrpa" https://m.edsoo.ru
[ToBTOpEeHME, 0000IIEHNE,
. bubnuoreka IIOK
127 cucteMaTtusanus 3Hanuii: "[IponsBoaHas u 1
. " https://m.edsoo.ru
e€ mpuMeHeHue
[ToBTOpeHue, 0600IIEHNE,
. bu6mmoreka [IOK
128 cucteMaTtu3anus 3Hanui: "[Ipon3BoaHas u 1
. " https://m.edsoo.ru
e€ mpuMeHeHne
[ToBTOpenue, o6o0IIEHNE,
. bubanoreka [IOK
129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
.. " https://m.edsoo.ru
e€ mpuMeHeHne
[ToBTOpenue, o6o0IIEHNE,
. bubmnoreka [JOK
130 cucrteMaru3anus 3HaHui: "MHTEerpan u ero I
" https://m.edsoo.ru
MIPUMCHCHUE
131 [ToBTOpenue, o6o0IIEHNE, bu6nmoreka [JOK
cucrtemaTtusanus 3Hanuil: "OyHkuun" https://m.edsoo.ru
132 [ToBTOpeHue, 060061IeHNE, bubnmoreka [JOK
cucreMaru3anus 3HaHui: "OyHkuun" https://m.edsoo.ru
133 [ToBTOpenue, o6o0mEH e, bu6mmorexa [IOK
cucrtemaTtusanus 3Hanuil: "OyHkuun" https://m.edsoo.ru
134 HToroBasi KOHTpOJIbHASA paboTa
135 HToroBasi KOHTpOJIbHASA paboTa
136 [ToBTOpenue, o600mEHNE,



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

cUCTeEMAaTH3alud 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI
10 KJIACC

Ko nposepsieMoro pe3yinbrara [IpoBepsiembie IpeAMETHBIE PE3YIIbTATHI
OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO OOIIEro
o0Opa3oBaHuUs
1  Yucna v BBIYUCTCHUS
1.1 OmnepupoBaTh NOHATUSIMU: PAIIMOHATBEHOE U JIEUCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAsSI U JIECATUYHAS APOOB, MPOIECHTHI
1.2 BrinonaHsaTh apupMETHUECKUE OTIEPALIUU C PAITMOHAILHBIMU U
JIEUCTBUTEIHLHBIMH YHUCIIAMU
1.3 BrmoaasaTs npuOIMmKEHHBIC BRIYUCICHHS, HCTIOIB3YS IIpaBuia
OKPYTJICHHS, IeTIaTh IPUKUIKY M OLICHKY Pe3ybTaTa BEIYNCICHUN
1.4 OmnepupoBaTh NOHATUSIMH: CTENEHB C LIEJIBIM NIOKA3aTeNeM, CTaHAapTHas
dbopma 3anucu ACHUCTBUTEIHHOTO YMCIIa, KOPSHb HATYPAIbHON CTEIICHHU;
MCIOJIb30BATh TOJIXOIAILYI0 (hOPMY 3alUCH TCUCTBUTEIIBHBIX YACET IS
pEIIeHUS MPAKTUYECKUX 3a7a4 U MPEJACTABICHUS IaHHBIX
1.5 OmnepupoBaTh NOHATUSIMHU: CUHYC, KOCUHYC U TaHT€HC MMPOU3BOIHHOTO
yTJ1a; UCIOJIb30BATh 3aMKMCh MPOU3BOJILHOIO yria yepe3 0OpaTHbIe
TPUTOHOMETPUUYECKHE (PYHKITUU
2  YpaBHEHHS U HEPABEHCTBA
2.1 OmnepupoBaTh NOHATHSAMU: TOKIESCTBO, YPaBHCHHE, HEPABEHCTBO, IIEJI0¢,
palnmoHabHOE, UPPAIMOHAIBHOE YpaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHHE
2.2 BwmomHATh TpeoOpa30BaHus TPUTOHOMETPHUECKUX BHIPAKCHUHN U
pemniaTh TPUTOHOMETPUICCKHEC YPaBHEHUS
2.3 BwmomaHATE TpeoOpa30BaHus LEIbIX, PAIIMOHATBEHBIX U HPPAMOHATBHBIX
BBIPOKCHHUN U PEIIaTh OCHOBHBIC THITHI IIENIBIX, PAIlMOHAIBHBIX U
UppalMOHATBHBIX YPABHCHU  HEPABCHCTB
2.4 TlpuMeHSTHh ypaBHEHUS U HEPABEHCTBA ISl PEIIEHUSI MaTEeMaTUYECKUX
3a/1a4 ¥ 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEAIbHOM KU3HU
2.5 MogennpoBaTh peasibHbIE CUTYaIMH Ha S3BbIKE aNreOpbl, COCTABIISATD
BBIPQKCHMSI, YPABHEHU S, HEPABEHCTBA IO YCIOBUIO 3a/1a4H, UCCIICIOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHMEM alllapaTa aireopbl
3  OyHKIUU U TpaQuKH



3.1 OmnepupoBaTh NOHATUAMU: (HYHKIUS, CIIOCOOBI 3a/1aHus (YHKIUH,
00JacTh OMPE/IENICHUsI U MHOXKECTBO 3HaUCHUHN (YHKINH, Tpaduk QyHKINH,
B3aMMHO 0OpaTHBIC (PYHKIIUH

3.2 OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKIIMH, HYJIU
(YHKIIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

3.3 MHcnonw3oBaTh rpaduku GyHKIUN IS PEIICHUS YpaBHEHUM

3.4 Crpoutb 1 yuTath rpaduKu JTUHEHHON (YHKIINH, KBaJAPATHUHOMI
(GYHKIMH, CTeNeHHON (QYHKIIUU C LIETIBIM MTOKa3aTeIeM

3.5 MHcnonb3oBath rpaduku QyHKIMNA IS UCCIIETOBAHUS MPOIIECCOB U
3aBHCHMOCTEH NP pEeUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
peasIbHOM JKU3HHU, BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTU MEXY BEJIMUUHAMU
4  Hayana MaTeMaTH4ECKOIO aHAJIA3a

4.1 OnepupoBaTh NOHATUSAMU: OCIEAOBATEIBHOCTD, apuMeTHIECKas 1
reoMeTpuyecKas mporpeccuu

4.2 OnepupoBaTh NOHATUSAMU: OECKOHEYHO yOBIBaIOIIas TeOMETPUIECKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON MPOTPECCHH
4.3 3amaBarh MOCIEAOBATCILHOCTH PA3IMIHBIMHU CIIOCOOaAMU

4.4 Hcnonb30BaTh CBOMCTBA MOCAEAOBATEILHOCTEH U MMPOTPECCUI IS
pEeIIEeHUs pealibHBIX 3aj[a4 MPUKIAJHOTO XapaKTepa

5  MHoxecTBa U JIOTUKa

5.1 OmnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU
5.2 Hcmonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT sl ONUCaHUs
pEabHBIX MPOIECCOB U SBICHUH, TP PEHICHUN 33]a4 U3 IPYTHX yUCOHBIX
MpPEeIMETOB

5.3 OmnepupoBaTh MOHATUSMU: ONIPE/ICTIEHUE, TEOPEMA, CIIECIICTBHE,
JI0Ka3aTeJIbCTBO

11 KUIIACC

Ko mpoBepsieMoro pesyibrara [IpoBepsiemMbie MpeIMETHBIC PE3yJIbTAThI
OCBOEHHS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbl CPEIHETO 00IIEeTO
o0Opa3oBaHUs
1  Ywucna v BIUUCICHUS
1.1 OmnepupoBaTh NOHATUSIMU: HATYPAIbHOE, LIEJI0€ YUCIIO; UCIOJIH30BATh
MIPU3HAKH JIEIMMOCTH LIEJIBIX YHCEJI, PA3JIOKEHUE YUCIIA HA TPOCThIE
MHOXHTEIHU JUIsl pelIeHus 3a/1a4
1.2 OmnepupoBaTh NOHATHEM: CTENIEHb C PALlMOHATBHBIM [TOKA3aTEIEM



1.3 OmnepupoBaTh NOHATHIMH: JIOTAPU(PM UUCIA, AECITUYHBIEC U
HaTypaJIbHbIE JIOTapU(PMBbI

2  VYpaBHEHHUs U HEPABEHCTBA

2.1 IlpuMeHSTH CBOMCTBA CTENIEHU JJIsl IPEe0Opa30BaHUs BbIPAKEHUMH,
OIIEpUPOBATH NOHATUSAMU: [TOKA3ATEIBHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI [TI0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2 BpmonHATh MpeoOpa3zoBaHus BRIPAKEHUN, COJEPKAIINX JTOrapu(pMBl,
OTIepUPOBATH MOHATUSAMU: JOrapuMUIEcKoe ypaBHEHHE U HEPABEHCTRO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPAaBHEHUI U HEPABCHCTB

2.3 HaxoauTsb pemieHus npocTeinx TPUroHOMETPUUECKUX HEPABEHCTB
2.4 OmnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€
pelIeHNe; UCTI0Ib30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH JJIs1 peLIeHMUS]
NPAaKTUYECKUX 3a7a4

2.5 HaxoauTs pemieHus mpocTeHIUX CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB

2.6 MonennpoBaTh peaidbHbIC CUTYaIlMH Ha S3bIKE ajareOpbl, COCTaBIATh
BBIPA)KCHMSI, yPABHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33]1a4H,
UCCIIEZIOBATh MOCTPOCHHBIE MOJIENIN C UCIIOIb30BAHUEM arlrapara ajareopbl
3  Oyskuuu u rpaguku

3.1 OmnepupoBaTh MOHATUSAMU: TIEPUOAUYECKAS PYHKIHS, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMHU, TOUKH 3KCTpeMyMa (PyHKIMH, HanOoJbllee U
HavMeHbIlIee 3HaUeHUs (PYHKIIUU HA IPOMEXYTKE; UCIOJIb30BATh UX IS
UCCIe10BaHus (PYHKIMH, 3aJaHHOIN rpaduKoM

3.2 OmnepupoBaTh MOHATUSMU: TpadUKH MTOKA3ATEIHHOMU, JIOTApUPMUIECKON
U TPUTOHOMETPUYECKUX (HYHKIIMIA, n300pakaTh UX HA KOOPJIUHATHON
IUIOCKOCTH U UCIIOJIb30BAaTh JJISl pELIEHUS] YpaBHEHUIN U HEPABEHCTB

3.3 MH300paxaTh Ha KOOPAUHATHOM TIIOCKOCTH TPa(QUKHU JIMHEHHBIX
ypaBHEHUH M UCMHOJIb30BATh UX JJIA PEIICHUS] CUCTEMbI JUHEHHBIX YPaBHEHUI
3.4 Hcnonb3oBaTh rpaduku GyHKIUN A1 UCCIAEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX yU4eOHBIX TUCIUIUIMH

4  Hayayia MaTeMaTH4€CKOrO aHan3a

4.1 OnepupoBath MOHATUSIMU: HETIPEPBIBHAS (HYHKIIUS, TPOU3BOTHAS
(YHKIIMH; UCTIONB30BATh FTEOMETPUUECKUM U (PU3UUECKUN CMBICT
ITPOU3BOAHOMN JUISl pELIEHUS 3a]1a4

4.2 HaxonuTpe NpOU3BOAHBIE JIEMEHTAPHBIX (PYHKIIHH, BHIYUCISATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKIIHI



4.3 W cnonb30BaTh MPOU3BOIHYIO IS HCCIeAOBaHUs (QYHKIIMU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJbTaThl HCCIETOBAHUS K
IOCTPOEHUIO IrpapuKOB

4.4 Vcnonb30BaTh MPOU3BOJHYIO ISl HAX0XK/ICHUS! HAMJTyULIETO PELICHMs B
IPUKJIAJHBIX, B TOM YUCIIE COLUATBHO-OKOHOMUYECKHUX, 3aa4ax

4.5 OnepupoBaTh NOHATUSAMU: IEPBOOOPA3HAs U UHTETPAJI; TOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUIN CMBICT UHTErpajia

4.6 HaxonuTs nepBooOpa3HbIe FTEMEHTAPHBIX (PYHKIINUN, BEIYUCIISTH
uHTerpan no gopmysne Hetotona — Jleitbuuia

4.7 PemaTh NpuKIaAHbIE 337a4d, B TOM YHCIIE COLUATBHO-I)KOHOMUYECKOTO
1 (U3NYECKOTO XapaKTepa, CPeACTBAMU MaTEMaTHYECKOTO aHAIN3a

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA
10 KVIACC

Kon [TIpoBepsieMblil SJIEMEHT COAEPHKAHUS

1  Yucna v BEIYUCTICHUS

1.1 PanwmonanbHpie ynciaa. OOBIKHOBEHHBIC U JICCITUYHBIC IPOOH, MTPOIICHTHI,
OeCKOHEYHbIE IEPUONYECKUE IpoOu. ApudmeTnuecKkue onepanuu ¢
palMOHAILHBIMU YK CIIAMHU, IPEOOPA30BAHUS YUCIOBBIX BHIPAXKEHUM.
[Tpumenenue apoOeii U MPOIEHTOB JIJIsl PEIICHUS MPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACJIECH 3HAHUN U pealbHOM KU3HU

1.2 eticTButenbHbIe uncia. ParmonanbHbie 1 HppaliuoHAIbHBIC YHCIIA.
ApudmMernueckue oneparum ¢ 1elCTBUTEIbHBIMU YuciaMu. [[pubmkEéHnbie
BBIYUCJICHUS, IPABUIIA OKPYTJICHUS, TPUKHUIKA U OIIEHKA pe3yJibTaTa
BBIYMCJICHU I

1.3 Crenens c nenbiM nokaszatenem. CtanaaptHas hopma 3armucu
NelCTBUTEILHOTO yncia. Micnonbs3oBanue noaxosiiei GopMbl 3amucu
NEeUCTBUTEIBHBIX YHCEI ISl PEIICHUS MTPAKTUUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

1.4 Apudmernueckuii KOpeHb HaTypaJIbHOUN CTeneHU. J{elcTBUs C
apu(pMETHIECCKUMH KOPHSIMH HaTypaJIbHON CTENIEHU

1.5 CuHyc, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC,
ApKKOCUHYC, ApKTAHI€HC YUCJIOBOTO apryMeHTa

2  YpaBHEHHs U HEPABEHCTBA



2.1 ToxzaecTBa U TOKIECTBEHHbIE MPeoOpa3oBaHUs

2.2 TlpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIC
TPUTOHOMETPUUYECKHE POPMYIIbI

2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, perieHrne HepaBeHCTRA.
Meron uHTEpBaJIOB

2.4 Pemnienue 1enbix U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemienne uppallmoOHaIbHBIX YpaBHEHUI U HEPABEHCTB

2.6 Pemenne TpUrOHOMETPUUYECKUX YPaBHEHHMA

2.7 TlpumeHeHHe ypaBHEHUI M HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX
3a]1a4 U 3aJ1a4 U3 pa3IMdHbIX 00JacTell HayKu U pealbHOM )KU3HU

3  OyHKIUM U rpaduKu

3.1 ®yukuus, cnocoos! 3ananusa Gyukiuu. ['paduk Gynkiuu. Bzanmuo
oOpaTHble PyHKIHNU

3.2 OO6nactp omnpezeneHuss 1 MHOXECTBO 3HaueHui QpyHkimn. Hymu
dyskmun. [TpoMexyTku 3HAKOTOCTOSTHCTBA. YETHBIC M HEUETHBIE (DYHKIIUN
3.3 Crenennas (GyHKIUS C HATYPaIbHBIM U IEJIBIM TMOKa3aTeneM. Eé
cBoiicTBa U rpaduk. CBoMCTBA U rpauK KOPHS N-OM CTENEHU

3.4 TpuroHomeTrpuyeckas OKpyKHOCTb, OIIpeieJIeHHEe TPUTOHOMETPUUECKUX
(YHKIIMI YUCIOBOTO apryMeHTa

4  Hayayia MaTeMaTHU4eCKOTO aHAN3a

4.1 TlocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHMS OCIEJ0BATEILHOCTEM.
MOHOTOHHBIE MTOCIEIOBATEILHOCTH

4.2 Apudmerndeckas ¥ reOMeTpHUecKas rnmporpeccuu. beckoneuno
yObIBatro1as reomeTpuueckas nporpeccusi. Cymma 6eCKOHEUHO yObIBaroen
reoOMEeTpUIECKOU nporpeccur. Popmyia ClI0KHbIX IPOLIEHTOB.
Hcnonp30BaHne NpoOrpeccuu Jiisl pelieHns pealibHbIX 3aJa4 MPUKIaIHOTO
XapakTepa

5  MHoxecTBa U JOTMKa

5.1 MHoxecTBO, onepalyu HaJl MHOKecTBaMu. Jluarpammel Diiniepa —
Benna. [IpuMeHeHne T€OpeTUKO-MHOKECTBEHHOTO armapara Jisi OTTUCaHHsI
pEabHBIX MPOIECCOB U SBICHUH, TP PEIICHUN 33]a4 U3 IPYTHX yUCOHBIX
peIMETOB

5.2 Omnpenenenue, Teopema, CleJCTBUE, 10Ka3aTEIHCTBO

11 KITACC

Kon [IpoBepsiemMblii 371EMEHT COJEPIKAHUS



1  Yucna v BBIYUCTCHUS

1.1 HarypanbHble u 1enble uncia. [Ipu3Haku 1eTMMOCTH LENTbIX YUCEN

1.2 Crenens ¢ pallioHaIbHBIM MOKa3aTeseM. CBONCTBA CTENIEHU

1.3 Jlorapudwm uucna. JlecsTuuHbIe U HATypaJIbHBIC JIOTapU(PMBbI

2  YpaBHEHHs U HEPAaBEHCTBA

2.1 Tlpeobpa3oBaHuE BBIpAKCHHH, COJIEpKAITUX JIOTapU(MBbI

2.2 Tlpeobpa3oBaHue BbIpAXEHHM, COIEPIKALINX CTENEHH C PAllMOHAIBHBIM
MOKa3aTeseM

2.3 Ilpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 TloxazarenbHble YpaBHEHHS U HEPaBEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUS U HEPaABEHCTBA

2.6 CucreMbl TUHEHHBIX ypaBHEHUN. Perienre npukiaaHeix 3a1a4 ¢
IOMOIIIbIO CUCTEMBI JINHEHHBIX YpaBHEHUI

2.7 CucreMbl 1 COBOKYITHOCTH pPaIlOHATIBHBIX YPABHEHUI U HEPABEHCTB
2.8 IlpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHX 3a7a4d U 3a7a4 U3 Pa3INuHbIX 00J1acTell HAYKH U PEaIbHOM
KU3ZHU

3  Oyskuuu u rpaguku

3.1 ®yuknus. [lepuognueckue dhyHkuuu. [I[pomMexxyTkn MOHOTOHHOCTH
dbynkiuu. MakcumyMbl 1 MUHUMYMBI (pyHKITUH. Hanbosbinee u HauMeHblIee
3HaueHUe PYHKIIMHA Ha TIPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOWCTBA U TpaduKu

3.3 TlokasarenbHas u norapudmuueckas GpyHKINU, IX CBOMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadhmkoB GYHKIWN A peIICHUS YPaBHEHUH U
JINHENHBIX CUCTEM

3.5 MHcnonb3oBanue rpadhMkoB PYHKIUHN AJI UCCIAEAOBAHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BOSHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYTUX YIeOHBIX
MPEIMETOB U PEATBHOW KU3HU

4  Hauama MaTeMaTHYeCKOTO aHAJIA3a

4.1 HenpepbiBHbIE GYyHKIUU. METOI MHTEPBAIOB JJIsl PEILICHUS HEPABEHCTB
4.2 TlpousBoaHas pyHKUUU. ['eoMeTprueckuil 1 GU3NUECKUI CMBICT
MPOU3BOJHOU

4.3 TlpowusBoaHbIe IeMEeHTApHBIX PyHKIHI. DOpMYITBI HAXO0XKICHUS
MIPOU3BOAHON CYMMBI, POU3BEICHUS U YACTHOTO QYHKITUN

4.4 TlpumeHeHHE MPOU3BOIHON K HCCIENOBaHUIO (DYHKIIMH HA MOHOTOHHOCTD
U 3KcTpemMyMbl. HaxoxeHue HauboabIIero 1 HAaMMEHBIIEr0 3HaYEHUs
(GYHKUIHUU Ha OTpE3Ke



4.5 IlpumeHeHre MPOU3BOIHOM JJIsl HAXO0XKICHUS HAUITYUIIIETO PEIICHUS B
MIPUKJIAIHBIX 3a/1a4ax, I ONPEAEIEHUS CKOPOCTH MIPOLECCA, 3aIaHHOTO
dbopmyoi uinu rpadpukom

4.6 IlepooOpasnas. Tabnuia mepBooOpa3HBIX

4.7 MWHuterpan, ero reoMeTpuIecKuil U GU3NIECKU CMBICII. Brruncienue
uHTerpana no gpopmyse Herotona — Jleibuuia

HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Konx npoBepsieMoro TpeboBanus [IpoBepsiembie TpeOOBaHMS K
IIPEIMETHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON TPOrpaMMBbI
cpeaHero oo01ero oopa3oBaHuUs
1  Bmamenue MeTomamu T0Ka3aTENbCTB, AITOPUTMAMHU PEIICHUS 33719,
yMeHue (OpMYIUPOBATh M ONIEPUPOBATH MMOHATHSAMH: OMPEACIICHUE, aKCHOMA,
TeopeMma, CIeICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIHCTBO, PABHOCHIIHHBIE
(bOopMyIHPOBKH; TPUMEHSTH UX; YMEHUE (POpMyIUpOBaTH 0OpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKACHHUE, IPUBOAUTH MPUMEPHI 1 KOHTPIIPUMEPHI,
UCIOJIb30BaTh METOJI MATEMAaTUYECKON MHYKITMHU; TPOBOJIUTDH JTOKA3aTEIIbHbBIC
pacCcyXJIeHHUs TPHU PEIISHNUH 3a/1a4, OIICHUBATh JIOTHYECKYIO TPAaBHIIBHOCTD
paccyXJIeHU; yMEHUE OTICPUPOBATH OHITHAMHU: MHOYKECTBO, TTOJMHOKECTBO,
oTiepaliy HaJl MHOKECTBAaMH; YMEHHE MCIIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN amnmapar 11l ONMCAHUS PEATbHBIX TIPOIIECCOB U SBJICHUN U
IIpY pEIICHUU 3a]1a4, B TOM YHUCJIEC U3 IPYTUX YUYEOHBIX IPEIMETOB; YMEHHUE
OTepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, Tpad Ha
MJIOCKOCTH; YMEHHUE 3a/1aBaTh M OMUCHIBATH Tpadbl pa3IMIHBIMU CITIOCOOAMU;
UCIIOJIB30BaTh Tpadbl IPH PEIICHUH 33129
2  YMeHwHE ONepupoBaTh MOHATHSIMH: HATYPAITBHOE YUCIIO, IIEI0e YHUCIIO,
CTETIEHb C IICJIBIM TTOKa3aTesieM, KOPEHb HaTypaIbHOW CTETICHH, CTEIIEHD C
paIrMoHaIBHBIM TTOKa3aTelIeM, CTEIIEHb C ACHCTBUTEIBLHBIM ITOKAa3aTEIIEM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA, OCTATOK
10 MOJTYJIIO, PAllMOHAIBHOE YUCIIO, UPPAIMOHATBHOE YUCIIO, MHOKECTBA
HATypalbHBIX, IEJIBIX, PAIMOHATIBHBIX, ICUCTBUTEIIBHBIX YUCEI; YMCHHE
WCIIOJIh30BATh MPU3HAKH JIETUMOCTH, HAUMEHBIIIHA OO JETUTENb U
HanMeHbIIee o0IIee KpaTHOE, aropyuT™ EBKIIMIA TpH pellIeHny 3a1ad;
3HaKOMCTBO C Pa3IMYHBIMH IMO3UIIMOHHBIMU CUCTEMaMU CYHCIICHUS; YMEHUE



BBITIOJTHSTH BBIYMCIICHUE 3HAYCHUH 1 MPeoOpa30oBaHMs BEIPAKEHUN CO
CTENEHSIMH U JorapupMaMu, Tpeodpa3zoBaHus IPOOHO-PATMOHATHHBIX
BBIPAKEHUI; YMEHUE OTIEpUPOBATH MOHATUSAMU: MTOCJIEI0BATEILHOCTD,
apugmMeTnyecKas Mporpeccusi, reoMeTpruieckas mporpeccusi, 0eCKOHEUHO
yObIBaIOIIasi reOMETpUYEcKasi IPOrpeccusi; YMEHHE 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOUIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE OTICPUPOBATH MOHATHUSIMU: KOMILIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMITJIEKCHBIC YHCJIa, MOAYJIh M apTyMEHT KOMIUIEKCHOTO 4Kciia, hhopma
3aMUCH KOMIUIEKCHBIX YHCEN (TeOMETpUIECKasi, TPUTOHOMETPUYECKAS 1
anreOpanyeckas); yMeTh MPOU3BOIUTH apU(PMETUUECKUE JEHCTBUS C
KOMIIJIEKCHBIMU YU CJIAMU;, IPUBOJUTH IPUMEPHI UCIIOJIb30BaHUS
KOMILIEKCHBIX YHCEIT;, ONIEPUPOBATH MOHATUSMU: MaTpua 2x2 u 3x3,
OTIPEJICUTENIb MAaTPHUIIbI, FEOMETPUUYECKUIM CMBICI OMPEACTUTENSA

3 YmeHwue onepupoBaTh MOHATHIMH: PAIIMOHATLHBIC, UPPAIMOHATLHEIC,
MOKa3aTeNIbHbBIC, CTETICHHBIC, JTOTapH(PMUICCKHAEC, TPUTOHOMETPUIECKHEC
YpaBHEHUS U HEPABEHCTBA, UX CHCTEMBI; YMEHHUE OTIEPUPOBATH TOHATHIMMU:
TOKJIECTBO, TOKJIECTBEHHOE TIPe0Opa3oBaHue, YpaBHCHHUE, HEPABEHCTBO,
CUCTEMa YPaBHEHHI U HEPABEHCTB, PABHOCUJILHOCTh YPAaBHEHUH, HEPABEHCTB
U CUCTEM; YMEHHE peliaTh yPaBHEHUS, HEPABEHCTBA U CHCTEMbI C TTIOMOIIIBIO
Pa3IUYHBIX TPUEMOB; pelllaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
rmapamMeTpoM; MPUMEHSATh YPaBHEHUS, HEPABECHCTBA, UX CHUCTEMBI IS PEIIICHUS
MaTeMaTUYECKHX 3aJ1a4 M 33714 U3 Pa3IMuHbIX 00J1acTell HAYKH U PeaTbHON
KU3HH

4 VYmeHue onepupoBaTh NOHATUAMU: (PYHKLHS, YETHOCTh (PYHKIUH,
NEPUOJUIHOCTD (PYHKITUHN, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
GyHKIIMU, SKCTpEeMYM (YHKITUN, HAUOOJbIIIEE M HAMMEHbBIIIEe 3HAUCHUS
GyHKIIMY Ha TPOMEKYTKE, HENpepbIBHAS (DYHKITUS, aCUMITOTHI Tpaduka
GyHKIIMA, TIepBast ¥ BTOPasi MPOU3BOIHAS (DYHKIIMH, T€OMETPUUSCKHUHN H
(GU3MYECKUi CMBICT TPOU3BOIHOM, TIEPBOOOpA3HAasL, OTPEICAEHHBIA HHTETPAIT,
yYMEHHUE HaXOIUTh aCUMITOTHI Tpaduka QyHKIIUHA;, YMEHUE BEIYHCIIATH
IIPOU3BOIHBIC CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3HMIINH (PYHKITHH,
HaxXOJIUTh YpaBHEHHUE KacaTeIbHOU K TpaduKy (PyHKITMN; yMEHHE HAXOAUTh
MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH; yMEHHE UCTIOJIb30BaTh IPOU3BOIHYIO
TUTSL iCclieIoBaHus (DYHKIIMM, HAXOIUTh HAUOOJIBIIIE U HAUMEHBIITHE
3Ha4YCeHUS (PYHKIUH; CTPOUTH Tpa)yiKi MHOTOWICHOB C UCITOJIb30BAHUEM
anmnapara MaTeMaTH4eCKOro aHajiu3a; NPUMEHSTh IPOU3BOIHYIO IS
HAXOXKIEHUS! HAWTYYIIerO PelieHUs B IPUKIIAHBIX, B TOM YHUCIIE COLIMAIbHO-



HSKOHOMUYECKUX U (PU3MUECKUX 3a7auax; HAXOIUTh IUIOIMAIN U 00bEMBI PUTYp
C TIOMOIIIBIO UHTETpaia; MPUBOAUTH TPUMEPHI MATEMATHUYECKOTO
MOJICIMPOBAHUS C TOMOLIBIO TU((EepeHIINATbHBIX YPaBHEHUI

5  YMeHue onepupoBaTh NOHATUAMU: Tpaguk QyHKIIMH, OOpaTHas
(GyHKIMSA, KOMITO3ULMs QYHKUUH, TMHEHAs PYHKIMS, KBaJApaTH4HAs
(yHKIMS, paloHaIbHast QYHKLIMS, CTEIEHHAS! PYHKILINS,
TPUTOHOMETpHUUECKUEe (YHKIIUHU, 0OpaTHbIE TPUTOHOMETpUUYECKUE QYHKIIIH,
nokasarteibHas U Jorapudmuueckas GyHKIUN; YMEHUE CTPOUTH rpapuku
M3YYEHHBIX (DYHKIUH, BBIIOJHATH MIPeo0pa3oBanus rpadukoB GpyHKIUH,
UCIOJIb30BaTh TpaduKu Ui U3YUEHHUS IPOLIECCOB U 3aBUCUMOCTEH, IPU
pELICHNH 3aj1a4 U3 JPYTUX YYEOHBIX MMPEIMETOB U 33/1a4 U3 peabHOU KU3HU;
BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTU MEX/y BEJIMYNHAMU; UCIIOJIb30BATh
cBoiicTBa U rpaduku pyHKIMN U1 pellieHUs] ypaBHEHUI, HEPAaBEHCTB U 3a/1a4
C MapaMeTpaMu; U300paxaTh Ha KOOPAMHATHOMN IMIIOCKOCTH MHOKECTBA
pElIeHUN YpaBHEHUI, HEPABEHCTB U UX CUCTEM

6  Ymenme pemiath TEKCTOBBIC 33[]a4H Pa3HBIX THIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JIOJIM U YacTH, Ha JIBWKEHHUE, paboTy, CTOUMOCTh TOBAPOB U YCIYT,
HaJIOTH, 33J]a41 U3 00JIaCTH YIPABIICHUS JIUYHBIMUA U CEMEMHBIMU
(puHaHCAMM); COCTABIAThH BBIPAXKEHMSI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 33]la4uM, UCCIIE0BATh MOJIYYEHHOE PELICHUE U OLICHUBATh
MPaBAONO00HOCTh PE3YIbTATOB; YMEHHE MOJICTUPOBAThH peaTbHBIE CUTYAIH
Ha SI3bIKE MAaTEeMAaTHKH; COCTaBJISITh BRIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI TI0 YCIIOBHIO 3a]a4H, UCCIIE0BATh TOCTPOCHHBIE MOEIH C
MCIIOJIb30BaHUEM ammapata anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3ynbTaT

7/ YMmeHue onepupoBaTh MOHATUSAMU: CpefHee apupMeTHIECKOe, MeIhaHa,
HauOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max, AUCIIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHHE U3BIIEKaTh, MHTEPIIPETUPOBATH
nHOpMaIUIO, IPECTABICHHYIO B TaOIHUIaX, HA TUarpaMMmax, rpadukax,
OTpaXKAOIIYIO CBOMCTBA PEANbHBIX MPOIIECCOB U SBICHUN; TPECTABIATh
MHGOPMAITUIO C TIOMOIIBIO TAOJIHII U AUATPAMM; UCCIEI0OBATh CTATUCTUIECKHE
JaHHbIE, B TOM YHCJIEe C TPUMEHEHHEM IpaUIeCKUX METOIOB U SJIEKTPOHHBIX
CpencTB; rpaduUecKd UCCIEA0BAaTh COBMECTHbIE HAOMIOACHUS C TOMOIIBIO
JIarpaMM pacCerBaHUS U JIMHEMHOU PErPeCCUm

8  YMeHue onepupoBaTh MOHATUSMU: CIyYalHbIN ONBIT U CIlydaiiHOE
COOBITHE, BEPOSATHOCTD CIIY4aliHOTO COOBITHSI; YMEHUE BBIUYUCIIATH
BEPOSATHOCTb C UCIOJIb30BaHUEM IPaPUUECKUX METOJIOB; IPUMEHATH (POPMYJIbI



CJIOKEHHSI 1 YMHOXKCHHS BEPOSITHOCTEH, POPMYITy MOJIHOM BEpOSTHOCTH,
dopmyny bepuynnu, komOuHaTOpHBIE (DAKTHI U (HOPMYIIBI; OLIEHUBATD
BEPOSATHOCTH PEATbHBIX COOBITHI; YMEHHE OTICPUPOBATH MOHITHIMH:
ClIydaiiHas BeTMYMHA, paCIipe/ie]ICHHE BEPOSITHOCTEH, MaTEMaTHUECKOE
OKUJaHHE, AUCTIEPCHUS U CTaHIAPTHOE OTKIOHEHUE CITydaifHOW BEIMIMHBI,
(GYHKIIMH pacTpeesieHUs] U TUIOTHOCTH paBHOMEPHOTO, MIOKA3aTeIbHOTO U
HOPMAJILHOTO paclpeesieHuil; yMEHHE UCIOIb30BaTh CBOMCTBA N3YUYEHHBIX
pacnpeziesieHui A7 peieHus 3a7a4; 3HaKOMCTBO C MOHITHSIMH: 3aKOH
OOJIBIINX YMCEN, METO/IbI BHIOOPOYHBIX HCCIIEI0BAHUMN; YMEHNE TPUBOIUTH
IpUMEpPHI IPOSBIECHUS 3aKOHA OOJIBIINX YUCEI B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE ONEPUPOBATH MOHATUSIMU: COUETAHUE,
NEepeCTaHOBKA, YUCJIO COYETAaHHUM, YUCIIO IEPECTaHOBOK; OMHOM HbloTOHA;
YMEHHE IPUMEHITh KOMOMHATOPHBIE (DAKThI U PaCCYXACHUS JUI PEIICHUS
3a/1a4; OIEHUBATh BEPOSTHOCTH PEaJTbHBIX COOBITUI; COCTABIIATh
BEPOSTHOCTHYIO MOJIETTh M MHTEPIPETUPOBATH TOTYyUYEHHBIN Pe3yIbTaT

9  VYmenue onepupoBaTh MOHATHSIMH: TOUKA, MPSMasi, TNIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYNHA YIJIA, INIOCKUMI YTOJI, IBYIPAHHBIN
yTroJl, TPEXTPaHHBIN YToJl, CKPELIMBAOIIMECS NPSAMBIE, TapaJlJIeIbHOCTh U
HEePIEHINKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH, YTOJI MEeXAY NPSIMbIMHU, YO
MEX]Ty PSMOM U MIIOCKOCTBIO, YTOJI MEXTY IJIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXTY MPSMBIMH, PACCTOSTHUE MEKITY
MJIOCKOCTSIMU; YMEHHUE UCTIONB30BaTh MPH PEIICHUH 3a/1a4 U3y4eHHBIC (DAaKThI
¥ TEOpEeMbI TUTAHUMETPHUH; YMEHHE OIICHUBATh pa3Mephl 00bEKTOB
OKpY>KaroIIero MUPa; CTPOUTh MATEMATHUECKHUE MOJICTH C TTOMOIIBIO
reOMETPUUYECKUX MOHATUHI U BETMUMH, PEIIaTh CBSI3aHHbIE C HUMU
NpaKTHYECKUE 3ajaun

10 VYmenue onepupoBaTh MOHATUSIMU: IUIOMAb (GUTYPHI, 00BEM QUTYPBI,
MHOTOTPaHHHUK, MPABUJIHHBIN MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA, KYO,
napasuieJienume 1, Ipru3Ma, TupaMua, GUrypa u MOBEpXHOCTh BpaICHUS,
WIHHIP, KOHYC, mmap, cdepa, miomaas cepsl, mIoaab MoOBEpXHOCTH
MUPaMUJIBI, IPU3MBI, KOHYCa, IMIUHAPA, 00bEM KyOa, MPsSMOYTOJIHHOTO
napajviesenuneaa, MupaMuIbl, TPU3MBbI, IUJIKHPA, KOHYCA, 11apa, pa3BépTKa
MOBEPXHOCTH, CEUEHUS] KOHYCa U LIMJIMH/IPA, MapaliebHbIE OCH WIIN
OCHOBAHUIO, CEUEHUE I11apa, MII0CKOCTh, Kacaromiasicst cepol, HUINHIPA,
KOHYCa; YMEHHE CTPOUThH CEUeHNE MHOTOTPaHHUKA, H300paxaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ TOBEPXHOCTH BPAIIEHUS, KX CEUCHUS, B TOM YHCIIE
C TIOMOIIIBIO AJIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSTH CBOWCTBA



reOMETPUUYECKUX PUTYP, CAMOCTOSTENHEHO (POPMYITHPOBATH ONIPEICTICHHUS
M3y4aeMbIX (DUTYp, BBIBUTATH THUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuyeckux Guryp, 000CHOBBIBAThH WIIM OMPOBEPTaTh UX; YMEHUE
IPOBOJUTH KJacCU(UKAIUIO (PUTYp MO PA3TUYHBIM IPU3HAKAM, BHIIIOIHATh
HEO0OXO0IUMBbIE JOMOTHUTENIbHBIE TTOCTPOCHUS

11 YmMeHue onepupoBaTh MOHATUSMU: IBUKEHUE B MPOCTPAHCTBE,
napauIeIbHBIA MIEPEHOC, CHMMETPHUS Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
MTOBOPOT, peoOpa3oBaHue MOI00MsI, MOJO0O0HBIE GUTYPHI, YMEHUE
pacmo3HaBaTh paBHbBIE U TIOJI00HBIC (DUTYPHI, B TOM YHUCJIE B IPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; UCIOJIb30BATh TEOMETPUUECKHE OTHOIICHUS MIPU
pEelIeHUH 3a71a4; HAXOAUTh T€OMETPUUECKHIE BEJIMUMHBI (JIJTMHA, YTOI,
IUIOIAAb, 00BEM) MPHU PEIICHUN 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U U3
peanbHOM KU3HHU; YMEHHUE BBIYUCIISATH TEOMETPUUECKUE BETMYHUHBI (JIJTMHA,
YTOJI, TUIOIIA/1b, 00BEM, TIJIOMIAAb TIOBEPXHOCTH), HCTIONB3YS U3yUYEHHBIC
(dbopMyIIBI 1 METO/IBI, B TOM YHCJIE: TUIOIIAb IIOBEPXHOCTH MTUPAMUJIBI,
MPU3MBI, KOHYCAa, HWJIMHAPA, TI0IIAAb chephl; 00bEM KyOa, MPSIMOYTOJIbHOTO
napajuieienuneaa, MupaMuIbl, TPU3MBI, IIIHHJIPa, KOHYCA, I1apa; YMEHUe
HAXOJUTh OTHOIIEHUE 00BEMOB TTOI0OHBIX (QUTYDP

12 YMeHue onepupoBaTh MOHATUSIMHU: MPIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
BEKTOP, KOOPJAMHATHI TOUYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPa Ha YKCIIO, PAa3JIOKEHHUE BEKTOpa Mo 0as3ucy, CKalsIpHOe
MpoM3BeIcHNE, BEKTOPHOE MMPOM3BEICHNE, YTOJI MKy BEKTOPAMH;, YMCHHE
HCITOJTH30BaTh BEKTOPHBIN M KOOPAMHATHBIA METOJ JJISl PEIICHUS
TCOMETPUYECKUX 3a7a9 M 3a/1a49 APYTUX YIeOHBIX MPEIMETOB

13 VmeHue BBIOMpATH MOIXOMSIIMN METOJ JIJISl PEIICHUS 3a0a4H;
MOHUMAaHUE 3HAYUMOCTH MaTEeMaTUKU B U3yYEHUHU TTPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U SBJICHHI; YMEHHE PACIIO3HABATH MPOSBICHUE
3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHUE TPUBOAUTH MPUMEPHI
MaTeMaTU4YECKUX OTKPBITUN POCCUMCKON U MUPOBOU MaTeMaTUYECKON HAYKHU

HEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

Kon [IpoBepsieMblii JIEMEHT COJIEPIKAHUS
1  Ywcna v BeIYHCICHUS
1.1 HarypanbHble u 1enbie uncia. [Ipu3Haku 1eTuMOCTH LeIbIX YUCEN



1.2 Pammonansubie uncnaa. OOBIKHOBEHHBIC U ICCSITHYHBIE APOOH, TPOIICHTHI,
OecKOHEUYHBIE IEPUOANYECKUE ApoOU

1.3 Apudmerndeckuili KOpeHb HATypaJIbHOU cTerneHu. JleicTBUs C
apu(pMETUYECKUMH KOPHAMH HATypaJIbHON CTENEHU

1.4 Crenens ¢ nenbiM nokasareneM. CTeneHb ¢ parMoHaIbHbIM
nokasaresieM. CBOMCTBa CTETIEHH

1.5 CuHyc, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC,
apKKOCHHYC, apKTaHT'€HC YUCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. [lecaTuunble U HaTypaIbHbBIE JIOTAPUPMBI

1.7 JlelicTBuTrenbHble uncaa. ApupMeTHIECKHE ONIEPALIU C
JAeHUCTBUTENBHBIMU YKciaMu. [IpuOinkEHHbIEC BEIUNCIICHUS, TPABHIIa
OKpYTJICHUS, IPUKU/IKA U OLIEHKA Pe3yJibTaTa BBIYUCICHUN

1.8 IIpeobOpaszoBanue BbIpaKEHUI

1.9 KowmrmuiekcHble uncia

2  YpaBHEHHS U HEPABEHCTBA

2.1 llenbie u TpOOHO-pAIIMOHANBHBIE YPAaBHEHHUS

2.2 HppanumoHanbHbIe ypaBHEHUS

2.3 TpuroHoMerpuieckue ypaBHEHUS

2.4 Tloka3arenbHbie U JOrapuhMUUECKUE YPABHEHUS

2.5 llenbie u npoOHO-palMOHATIFHBIE HEPABEHCTBA

2.6 HppanmoHanbHbIe HEPABEHCTBA

2.7 TloxazarenbHbIC U JTOTapU(PMUIECKHE HEPABEHCTBA

2.8 TpuroHomeTpuyecKkrue HEpaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 YpaBHeHuUs1, HEpABEHCTBA U CHCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpenenuTeah MaTPUIIbl
3  ®Oyuknuu u rpaduku

3.1 ®ynkuus, cnocodsl 3aaanus Gyukiuu. ['papuk pynkuun. Bzaumuo
oOpatHbie pyHKIMU. UETHBIE U HeuéTHbIe PyHKIMU. [lepuognueckue
byHKIIIH

3.2 ObnacTtp onpeneaeHusl U MHOXKECTBO 3HaUeHU QpyHkiuu. Hynu
¢yukun. [IpoMexyTku 3HaKONOCTOSIHCTBA. [IpOMexKyTKM MOHOTOHHOCTH
¢yHkuu. MakcuMymbl 1 MUHUMYMBI QyHKIMHA. Hanbonbiiee 1 HauMeHbliee
3HaYeHUe PYHKIIMU Ha IPOMEXKYTKE

3.3 CrenenHas (QyHKIUS C HATYPAJTbHBIM U LENBIM MOKa3aTeneM. Eé
cBoricTBa U rpadguk. CBolcTBa U rpaduKk KOPHS -0l CTEIICHH

3.4 TpuroHomerpuueckue QyHKIMH, UX CBOMCTBA U Tpaduku



3.5 TlokasarenpHas u norapudmuueckas QpyHKINU, UX CBOMCTBA U TpadUKH
3.6 Touku pa3psiBa. ACUMOTOTHI rpadukoB PpyHkuuid. CBONCTBA PYHKIIHIA,
HENPEPBIBHBIX HA OTPE3KE

3.7 TlocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEA0BATEILHOCTEN

3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyna ciaoxKHbIX
IPOLIEHTOB

4  Hayama MaTeMaTHYECKOTO aHAJIN3a

4.1 TlpousBonnas ¢pyHKUHU. [[por3BOAHBIE 3TIEMEHTAPHBIX (QYHKITHIA

4.2 TlpumeHeHHE MPOU3BOIHON K HCCIENOBaHUIO (QYHKIIMH HA MOHOTOHHOCTD
U 3KcTpeMyMbl. Haxoxx1eHue HanOoJIbIIero 1 HAMMEHBIIETO 3HAaYE€HUs
(GYHKIIUU Ha OTPE3Ke

4.3 TlepBooOpa3znas. Uurterpan

5  MHoxecTBa U JIOTUKa

5.1 MHoxecTBO, onepaluy HaJl MHOXKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka

6  BepoATHOCTH U CTAaTHUCTHKA

6.1 OnucaTtenpHas CTaTHCTHUKA

6.2 BeposatrHocTh

6.3 Kombunaropuka

7 Teometpus

7.1 ®urypsl Ha IIOCKOCTH

7.2 Tlpstmble ¥ TIIOCKOCTH B TPOCTPAHCTBE

7.3 MHoOrorpaHHUKH

7.4 Tena u NOBEPXHOCTH BpPAILEHUS

7.5 KoopauHaTsl ¥ BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

Maremartuka. AnreOpa v Hauaiga MaTeMaTH4IecKoro aHanu3a; 10 kimacc. yriayOaeHHoe
obyuenue Mepansik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox penakiueit
[Tononsckoro B.E. Ob11ecTBO ¢ orpaHMuE€HHON OTBETCTBEHHOCThIO M31aTeNnbCKuii LIEHTP
«BEHTAHA-I'PA®»; AkunonepHoe obmectso «M3narensctBo «lIpocBemenne»
Martemaruka. AnreOpa v Hadyajla MaTeMaTU4YecKoro ananusa; 11 kmacc. yriay6ieHHoe
obyuenue Mepansik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; mox penakiueit



[Tononbckoro B.E. Ob11ecTBO ¢ orpaHMuE€HHOM OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-I'PA®»; Akunoneproe obmectBo «M3narenscto «IlpocBemienue»
Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa 1 Hayaa
MaTeMaTH4ecKoro aHanmsa (B 2 gactsix), 11 kmace/ Yacts 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; moja penakiueir Mopakosuda A.I'., OGmiecTBo ¢
orpanndyeHHoM orBeTcTBeHHOCTHIO «1IOL] MHEMO3NHA »

Maremaruka. Anredpa. 10 knacc. YueOnuk. ba3zoBsiii u yriyOsieHHbIH ypoBeHb. KoMIIEeKT.
B 2-x yacTsax. ®I'OC

Anrebpa n Havyasia Mat. aHanu3a. 11 kimace. Yuebnuk. B 2-x gactsax. ba3oBbiii u
yriiyoneHnblit yposau/ Jlenumena Jlapuca OsnerosHa

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Poranun A.H. Anrebpa u reometpus B Tabnumax u cxemax. / A.H. Poranun. — PocToB-Ha-

Jony: "®eHukc", 2006. — 224 c.
Maremaruka. Anredpa u Hayajia MareMatuyeckoro anainusa. 10 kinacc. CamocTosiTenbHbIE
paboThL. bas. u yII1.
Anekcanapona JInpus AnexcaHapoBHA
Muemo3uHa: Marematuka
Anrebpa u Hadana Matemaruieckoro aHanmsa. 10 kimacc. Kontponsabie paboTel. bazoBsrid
u yr1yOJIeHHBIN YPOBHHU
['mu30ypr Bura NMmanynnoBHa
MHueMo3uHa: Marematuka
COopHuk 3aja4 1o MaTeMaTHKe JUIs MOCTYHAIOUINX B BY3bI
CkaHaBu, 3aiires, Erepes
ACT: CkanaBu(HOB)

Anrebpa. 11 xmacc. CaMOCTOSATENIbHBIE U KOHTPOJIbHBIE PAOOTHL. YTIyOJIEHHBIN YPOBEHb.
dI'oC

Mep3nsk, PabunoBwuy, [Tomonckuit
IIpocsemenune

banasu O. "Maremaruka. Pa36op 3amanuii qis moarotoBku k EI'D ¢ aHanmm3oM TUTTHYHBIX
OIIIMOOK: 10-11
EI'3-2023 Maremaruka 10-11 KJIaCCHI

banasun O. H. Jlyumume onumnuaasnsle 3amauu no Maremaruke. 10-11 kiacc. bonbias
nepemMeHa
EpmoBa. CaM. ¥ KOHTp. paboThl MO anr. ¥ Hay. aHanu3a 10-11xi. (Hossle). 5 uzn.
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