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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
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

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

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
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
pEIIeHUs] CaMOCTOSATEIBHO CPOPMYIUPOBAHHON MaTEeMaTHUECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH 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. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
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
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU 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
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi 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 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH 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
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. Ero u3yuenue
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
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPBIBAET HOBBIC
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 MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
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
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB 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 yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[Ipumenenue npobeit u MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS 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, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. 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
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBbI JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue MOCTPOEHHOM 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.

DOyHKUMH U TPaPuKu

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

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

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
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.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeIbLHOCTEH. MeTox
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yOwiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBOMcTBAa. TOukM paspbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe PpyHKIMH. Onpeaenenrue, reOMETPUICCKUN 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, OIepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBa. JlmarpamMmsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEW pAIlMOHAJbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJyUYECHHBIX PE3YyJIbTaTOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpoU3BOAHON K UCCIENOBAaHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uwHTErpana s HaXOXACHUS IUIONIaJed IIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHA U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTMXKCHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUNW HAayKH M JE€ATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PacCyXKICHU, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (370pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznu4yHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMAIbHON
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTUSL W 3HAYUMOCTH IS PA3BUTHS IMBUIIM3AIMK, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUs:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIHN3a;

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

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (akTax, JaHHBIX, HAOJIIOJACHUSAX W YTBEPXKICHUSX, Mpeasiaratb KPpUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPIKICHUI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOASAIMA € y4€TOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh HMCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

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

CaMOCTOATEILHO (OPMYITHPOBATh OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

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

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

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOUN TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH PA3HOIIIACHS, CBOU BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.



PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJE€Th HAaBbIKAMHM  IO3HABATENbHOM  pediekcuM KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4u;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOU
NeSTeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JaTh TMPOIECC W Ppe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJMHHUPOBAaTh CBOM JEHUCTBUA C JPYTMMH 4YIEHAaMH KOMaH[blI, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEpUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM T€MaM pabouyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA,

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;



IPUMEHATH NPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYNCIICHUN;

CBOOOIHO ONEpUPOBATHh MOHATHUEM: CTENEHb C LEJIbIM IO0Ka3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH,

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPAaBHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYKCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOpHSAMHU [IJIsi MpeoOpa3oBaHUs
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HppPALMOHAIbHBIC, MOKA3aTEIbHbIE U
Jorapu(pMUUECKU€e YpaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

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

MOJICTIUPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4d, HCCIEI0BAThH
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allapara aiareopsl.

DOyHKUMHA U TPaPuKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aUMHO O0OpaTHble (QPYHKIUH, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKLINH;

CBOOO/IHO OIEpUPOBaTh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKUINU, HYIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanyeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBI U
MUHUMYMBI (DYHKIIMH, HauOoJbllieeé W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (QYHKIHH C HATYpPaJbHBIM U IEIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIUH OOpaTHOM CTENEHu C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTHU4Has U APOOHO-IMHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelnbHas M JorapudmMuyeckas
byHKIMHA, UX CBOMCTBA M TrpadUKH, MCIOIL30BATh MX TpaQUKU IS PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oTpeieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YMCIIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GYyHKIUN IS HWCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU peUIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaibHOM
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4ecKoro aHajmsa:

cBOOOMHO OMEpUPOBATh TOHATUSAMHU: apuMeThdeckas U TeoMEeTpUUecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPHUYECKasi MPOTPECCHs, TUHEHHBIN U



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

UCIIOJIB30BaTh IPOTPECCUM U PEIIEHUs pEeaJbHBbIX 3a4ad IPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHHUS
IIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIPAaHWYECHHBIC IIOCIEIOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUS MAaTEMaTHYECKOro AaHalIM3a Kak aHalumsa
OECKOHEUHO MaJIbIX;

CBOOOZIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

cBOOO/IHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 7151 peLIeHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYMCIIATH [TPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOIO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOT0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHNE
NpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BIYMCICHUSA:

CcBOOOIHO OMEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YUCEN, MCIOJIb30BATh MPU3HAKU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBAaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,;

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



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

YpaBHeHMs U HEPABEHCTBA:

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

OCYHIECTBJISATH OTOOpP KOpPHEM MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

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

cBOOO/IHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
JorapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeIIbHEIE,
jgorapupMUyUecKue U TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHEHMUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3aJayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJIWHATHOM TNIOCKOCTH;

CBOOOJIHO OMEpUpPOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPHUUECKHX
(yHKmii;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEIOBaHMs (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

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



WCIIOJIB30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4ller0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUAIbHO-PKOHOMHYECKHX, 3ajadax, I
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs Tpoliecca, 3alaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEPHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmysie Herotona-JIeitonuna;

HAXOAMTD IJIOIIAAN TIOCKUX GUTYpP U 0OBEMBI TEJT C TOMOIIBIO HHTETPAIa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJubHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://interneturok.ru/article/uroki-
HepaBeHCTBa. CUCTEMBI IMHEWHBIX matematiki
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas QyHKIHS C 12 1 https://interneturok.ru/article/uroki-
MEeJIBIM IMOKa3aTelIeM matematiki
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 https://interneturok.ru/article/uroki-
WppaumonanbHble ypaBHEHUS matematiki
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 https://interneturok.ru/article/uroki-
ypaBHEHUs matematiki
5 Jlorapudmuuaeckast pyHKIMS. 18 1 https://interneturok.ru/article/uroki-
Jlorapudmudeckue ypaBHEeHUS matematiki
6 TpuUroHoMeTpUYECKUe BBIpAXKEHUS U 29 1 https://interneturok.ru/article/uroki-
ypaBHEHUs matematiki
https://interneturok.ru/article/uroki-
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 1 o
matematiki
https://interneturok.ru/article/uroki-
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 matematiki
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 5 https://interneturok.ru/article/uroki-
3HaHMH matematiki
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoThI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1 https://interneturok.ru/article/uroki-
MIPOU3BOIHOMN matematiki
https://interneturok.ru/article/uroki-
2 [lepBooOpa3Hast u HHTETpAI 12 1 BE.FIME!
matematiki
3 I'paduku TpUroHOMETpUUECKUX (PYHKIIHI. 14 1 https://interneturok.ru/article/uroki-
TpuronomeTpuyeckrue HepaBeHCTBA matematiki
4 Hppanunonaibhsle, NOKa3aTeIbHBIE U 24 1 https://interneturok.ru/article/uroki-
norapuMuUecKre HEpaBeHCTBA matematiki
https://interneturok.ru/article/uroki-
5 Kommiekcubie uncna 10 1 D .
matematiki
https://interneturok.ru/article/uroki-
6 Harypanbnsle u nensle yncia 10 1 -
matematiki
Cucrembl palluOHAIbHBIX, ) . .
patt https://interneturok.ru/article/uroki-
7 VUPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 1 .
y matematiki
norapu(MUUECKUX YpaBHEHUN
https://interneturok.ru/article/uroki-
8 3aaun ¢ mapaMeTpamMu 16 1 -
matematiki
9 [ToBTOpenme, 0600IIEHNE, 16 5 https://interneturok.ru/article/uroki-
cucTeMaTu3alus 3HaHui matematiki
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
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https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Nen/mn  Tema ypoka KoHTpobHbie Kanennapuas
Bceero Heaes
padoThI

1 MHOXeCTBO, Orepauu HajJ MHOKECTBAMHU 1 1
1 X CBOMCTBA

2 Huarpammsl Ditniepa-Benna 1 1

3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1 1
arnapara Jjisg peueHus 3ajaaqy
Panmonansabie ynciaa. OOBIKHOBEHHBIC U

4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
ParnnonansHele unciaa. OOBIKHOBEHHEIC U

5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 2
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH

6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1 9
pelIeHs TPUKIaJHbIX 3a7a4

; [Tpumenenue npoOeii ¥ MPOLIEHTOB IS 1 9
pemieHus MPUKIAIHBIX 33124

8 JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U 1 9
HppAIMOHATILHBIE YHCIIa

9 ApudmeTndeckue oneparuu C 1 3
JICMCTBUTCIIBHBIMH YK CIaMU

10 Mopynp AeMCTBUTEIBHOTO YHCIIA U €r0 1 3
CBOIiCTBa

11 [TpuGnuxEHHbBIE BHIYMCIICHUS, IPaBHIIA 1 3




OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJiibTaTa BRIYUCICHUN

12

13

14

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HCPAaBCHCTB

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
JIPOOHO-PAIIMOHAIIBHBIX YPABHEHUI U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
JIPOOHO-PAIMOHAIIBHBIX YPABHEHUI U
HEPaBCHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4lIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHorousIeHsbI ¢ 1eabIMA K0P PUITMEHTaAMHU.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

18

19

20

21

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpULbl 2%X2, €ro
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenre mpukiaaHbIxX 337124 ¢ ITOMOIIBIO




CHUCTEMBI JINHEWHBIX YPABHEHUI

23

24

Penienne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHntpoinbnas padota: "PanronanbHbie

ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUH"

25

OyHKIWMS, CITOCOOBI 3a1aHus () YHKITUH.
B3aumuo obpaTtHbIe QyHKITUH.
Komnoszumus ¢pyHkimii

26

27

28

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

31

32

Jluneiinas, kBagpaTudHas u JpOOHO-
TuHeHas GyHKuun

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUI
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHs c IeIbIM IT0Ka3areiaeM. buaom
Hrrotona




Crenens ¢ LICJIBIM MOKa3aTelneM. buaom

34 HeroTona o
Crenennast GyHKIHUS C HATYpPaJIbHBIM H

35 1eNbIM nokaszareseM. E€ cBoiicTBa u 9
rpaduk

36 KoHntponbhas padora: "CreneHHas 9
dbynaknus. E€ colicTBa u rpadguk”

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM 10
CTEIIEHU U ero CBOMCTBa

38 Apudmerndeckuii KOpeHb HaTypaTbHON 10
CTEIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH, 10
COJIepKALIUX CTENIEH! U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIA, 10
COJIepKAIMX CTETIEHN U KOPHU

41 [IpeoOpazoBaHst YUCIOBBIX BBIPAKEHHIA, 1
COJIep KAIINX CTETIEHN U KOPHU
WppaunonanbHble ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX 11
ypaBHEHUH
Wppanmonansuslie ypaBHeHus1. OCHOBHbIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX 11
yYpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALOHATBHBIX 11
yYpaBHEHUN

45 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT 12

UpPpaLMOHATILHBIX YPaBHEHUM




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 - 12
UPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU 12
UPPALMOHATILHBIX YPABHEHUM

48 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH 12
UPPALMOHAIIBHBIX YPABHECHUN
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHN

49 KaK (YHKIIMH 0OpaTHOW CTETICHH C 13
HaTypaJIbHBIM I10Ka3aTeleM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C 13
HaTypaJIbHbIM I10Ka3aTeleM
KonTponbnas pabora: "CoiicTBa u rpaduk

o1 KOpHs N-oi creneHu. MppanroHanbHbIe 13
ypaBHeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U 13
e€ CBONCTBa

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U 14
e€ cBolicTBa

54 CreneHsb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U 14
e€ cBolicTBa

55 [Toxa3zatenbHast pyHKIMA, €€ cBOIiCTBA U 14
rpadux

56 Hcnons3oBanue rpadpuka QyHKIUN A5 14
pelieHns ypaBHEeHU!

57 Hcnonp3oBanue rpaduka QyHKIUM 115 15
pelieHns ypaBHEeHU!

58 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE 15




METO/Ibl PEIICHUSI TOKA3aTeIbHbIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/bI PEIICHUS [I0KA3aTEIbHbIX 1 15
ypaBHEHU U
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 15
ypaBHEHUI

61 KoHntpoinbnas padora: "[lokazaTenpHas 1 16
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm yucia. CBoiicTBa orapugma 1 16

63 Jlorapudm yucna. CoiicTBa norapudpma 1 16

64 Jlorapudwm yucia. CBoiicTBa orapugma 1 16

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1 17

66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1 17

67 [TpeoOpa3oBaHue BbIPAXKEHHH, 1 17
CoJIepXKanux Jorapudmbl

68 [TpeoOpa3oBaHue BBIPAXKEHUH, 1 17
coJiepKaliX JorapuQmbl

69 [IpeobpazoBanue BhIpaXeHUH, 1 18
CoJIepXKaIIuXx Jorapudmpl

70 Jlorapugmuueckas pyHKIus, € CBOHCTBA 1 18
u rpaduk

71 Jlorapudmuueckas pyHKIus, € CBOHCTBA 1 18
u rpaduk

79 Hcnonwk3oBanue rpadpuka QyHKIUN AJIs 1 18

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

73 - 19
pelieHus: ypaBHEeHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/BI peIIeHUs JToTapu(HPMUIECKUX 19
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX 19
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 19
YpaBHEHUN

77 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 20
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUU 20
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudmuueckas 20
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 20
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 21
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 21
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 21
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKHIX 21

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 ompeeJICHUE TPUTOHOMETPUUECKUX 1 22
(YHKIMIA YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1 22
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 22
89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 23
[IpeobpazoBanne TPUTOHOMETPUUECKUX
90 N 1 23
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
91 . 1 23
BBIpKEHU I
[IpeoOpa3oBaHye TPUTOHOMETPUIECKUX
92 . 1 23
BBIPAKCHU I
[IpeobpazoBanre TPUTOHOMETPUUECKUX
93 . 1 24
BBIpOKEHUH
94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 24
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 24
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1 24
97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 25
98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1 25
99 Pemenne TpuroHoOMeTpUUECKUX ypaBHEHUI 1 25
100 Pemenne TpuroHoMeTpruUeCKUX ypaBHEHHUI 1 25
KonTtponbHas pabora:
101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1 26
TPUTOHOMETPUUYECKUE YpaBHEHHS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
102 i 1 26

rnocienoBareiibHoCcTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MocIieI0BaTeNbHOCTH. VicTopus aHanmn3a 26
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckas mporpeccus 26

105 I'eomerpuueckas nporpeccust 27

106 beckoneyHo yObIBaroIasi reoMeTpruiecKast 97
porpeccus
CyMmMa OeckoHEeYHO yObIBaroIIeh

107 Y RO Y ”7
T€OMETPUUYECKON MTPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT. 97
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT. 28
Yucino e. Dopmyna clI0KHBIX IPOLEHTOB

110 Hcnons3oBanue mporpeccuu sl peiieHust 98
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
Kontpoabnas padora:

111 +OHTP P , 28

[TocnenoBaTenbHOCTH U IPOTPECCUH

112 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA 28
Touka pa3preiBa. ACUMIITOTHI TPapUKOB

113 pasp rpad 29
byHKIHHA
CBoiicTBa KOUH HENPEPHIBHLIX HA

114 byn pep 29
OTpEe3Ke
CBoiicTBa KON HEMPEPHIBHLIX HA

115 byn pep 29
OTpe3Ke
Metox nHTEpBANIOB I PEIICHUS

116 AL MHTED AP 29

HEpPaBEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117 30
HEPaBEHCTB

118 MeTtoa HHTEpBAIOB JJIsl pEIICHUS 30
HEPaBEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX 30
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 30
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU 31

122 Onpez[eneHHf:, reOMETPUUECKUI CMBICTT 31
POM3BOIHON

123 OnpeneneHHUe, (U3HYECKUN CMBICIT 31
IPOM3BOTHOM

124 YpaBHeHUe KacaTelbHOU K rpaduKy 31
byHKIUM

195 VYpaBHeHUEe KacaTelbHOU K rpaduKy 39
byHKIIMHN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 32

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI 32

128 [IpousBogHast CyMMBI, IPOU3BENICHUS, 39
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 33
YaCTHOTO ¥ KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 33
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 KonrtpomnsHas padora: "[IponszBoanas” 33

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 33




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 o " 1 34
3HaHuil: "OyHKIUU
134 HroroBast koHTpoIbHAs paboTa 34
135 Wrorosas KoHTpOJbHAS paboTa 34
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1 34
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Kasenpapuas
Heaes

[IpuMeHeHne Npou3BOIHON K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
[TpumeHeHne Nponu3BOJHON K

UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO (GYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
UCclieIoBaHHI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUU Ha OTpe3Ke

Haxoxaenne HanOobIIero u
HAauMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN




(byHKIMHU HAa OTpE3Ke

10

11

Haxoxnenne HanOoJIbIIIero u
HAMMEHBIIIETO 3HAYEeHUS HEITPEPBIBHOM
(GyHKIMU HAa OTpE3Ke

HaxoxneHne HanOOIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMMA Ha OTPE3KE

HaxoxneHne HanOOJIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

14

15

16

[IpuMeHeHne Npon3BOIHON s
HaXO0X/ICHNS HAaWIY4IlIero peleHus B
MPUKIAIHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUITy4dlIEro pelueHus B
MPUKJIAAHBIX 3a7a4ax

IIprMeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyJIoN WK
rpadpukom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

17

Kommozurust ¢hyHKImii




18

Komnosunus ¢pyHkuumit

19

20

Kommozurust ¢hyHKImii

I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJIMHATHOM MJI0CKOCTH

21

22

23

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH

KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOpa3HBIX

24

25

26

[lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

[TepBooOpazHble yIeMEHTAPHBIX (QYHKIMH.
[TpaBuia HaX0XKJIEHHS IEPBOOOPA3HBIX
Huterpai. I'eoMmeTpuyeckuii CMbICT
UHTErpaja

27

28

Brruucnenue onpenenéHHoro HHTerpana
1o popmyne Herotona-JleliOHuma
Brruucnenue onpeaenéHHOro HHTErpaia
no popmyne Herotona-JleliOHuma

29

[IprMeHeHne uHTerpana i HaXOXKACHUS
IUIOINAACH TIOCKUX QUTYp

30

31

[IprMeHeHne nHTerpana s HaX oK ACHUS
00BEMOB reOMETPUYECKHUX TeI

[Tpumeps! pemennit uddepeHamTbHbIX
YpaBHEHUU

32

[Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUH




33

MaremaTrnueckoe MOAECIMPOBAHUE
pEaIbHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIHATbHBIX YPaBHEHUN

34

35

36

KonTtponsnas padora: "[leppooOpasznas u
uHTerpan”

Tpuronomerpuyueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

37

38

39

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu
Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U rpaduKu

10

10

10

40

41

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

10

11

11

11

44

Pelienue TpuroHOMETPUYECKHUX

11




HEPABEHCTB

Pemenuie TpUroHOMeTpUUECKUX

45 12

HEPaBEHCTB
46 Pemenuie TpUroHOMeTpHUUECKUX

HEPABEHCTB 12
47 Pewenne TpuroHOMeTpU4ECKUX

HEPaBEHCTB 12

KoHntponbnas padora: "['paduku
48 TPUTOHOMETPUUYECKHUX (PYHKIUH. 12

Tpuronomerpuyeckue HepaBeHcTBA"
49 OcHOBHBIE METOIbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 13
50 OCHOBHBIEC METO/IbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 13
51 OCHOBHBIEC METO/IBI PEIICHUS

MOKa3aTeJIbHBIX HEPABEHCTB 13
59 OCHOBHBIE METO/IbI pEIICHUS

NOKa3aTeIbHbIX HEPAaBEHCTB 13
53 OCHOBHBIEC METO/IBI PEIICHUS

norapu(pMUUECKIX HEPABEHCTB 14
54 OCHOBHBIE METO/IbI pEIICHUS

norapu(MUUECKIX HEPABEHCTB 14
55 OCHOBHBIE METO/IbI pEILICHUS

JorapupMHUUECKUX HEPABEHCTB 14
56 OCHOBHBIE METO/IBI PEIICHUS

norapu(pMUUECKIX HEPABEHCTB 14
57 OCHOBHBIE METO/IbI pEILICHUS 15

UpPpaLMOHATILHBIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

58 15
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS 15
UppaMOHATIBHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHUS 15
UppalMOHATILHBIX HEPABEHCTB

61 I'paduaeckue MeTO Bl pemeHus 16
UppaLMOHATIBLHBIX YPaBHEHUN

62 I'paduaeckue MeTO Bl pemeHHS 16
UpPPaMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeToIbl pelIeHus 16
[OKa3aTeIbHbIX YPaBHEHUN

64 I'paduaeckne MeTO Bl pemeHHus 16
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduaeckne MeTOBI pemeHHs 17
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObI pelIeHus 17
JorapupMHUECKUX HEPABEHCTB

67 I'paduaeckne MeTOBI pemeHHs 17
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTo bl pereHus

68 MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX 17
ypaBHEHUU
I'paduueckue MeTo bl pereHus

69 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX 18
yYpaBHEHUN

70 I'paduueckue MeTo bl pereHus 18

NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX




HEPABEHCTB

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

KoHntposnbHas pabdora: "UppanuoHaibHbIe,
MoKa3aTelbHbIe U JIorapupMuueckue
HepaBeHCTBA"

KommiekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (hOpPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

18

18

19

74

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKasi (HOpMBI 3arcu
KOMIUIEKCHOTO YuCIIa

19

75

76

Apudmerndeckre onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

19

19

77

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

20

78

79

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPJAWHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

20

20

80

®opmyna Myaspa. Kopuu N-oii cTenenun
U3 KOMIUIEKCHOTO YHClIa

20

81

[TpuMeHeHe KOMIUIEKCHBIX YUCET JUIsI
peHIeHI/ISI (1)I/ISI/I‘-IGCKI/IX nu FeOMeTpI/I‘-IeCKI/IX
3a1a4

21




KonTtponpHas pabdora: "KomruiekcHbie

82 | 21
yucna

83 HarypanbHble U 1enbie yrcia 21

84 HarypanbHble u 11e51ble yucia 21

85 [IpumeHeHre MPU3HAKOB AETUMOCTH 99
EJBIX YUCEeIT

86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH 99
LENBIX YUCell

87 [IpumeHeHne TPU3HAKOB JICTUMOCTH 99
nensix uncen: HOA u HOK
[IpumeHeHHe MPU3HAKOB JACTUMOCTH

88 22
uensix yucesn: HOJl u HOK

89 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH 93
HENBIX YUCEI: OCTATKH MO0 MOAYITIO

90 [IpumeHeHre TPU3HAKOB JICTUMOCTH 93
HENBIX YUCEI: OCTATKH M0 MOAYITIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH

91 LENbIX YUcell: anroput™ EBkinmnaa s 23
pENIeHUS 3a/1a4 B IEJIBIX YHCIax
KonrtponbHas pabora: "Teopus nenbix

92 | 23
qrcen
CucreMa 1 COBOKYTHOCTh ypaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 24
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHMI.

94 PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI- 24
CJIEJICTBUS

95 OCHOBHBIE METOJIBI PEIICHUS CUCTEM U 24




COBOKYITHOCTEU pallMOHAIbHBIX
ypaBHEHUH

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHU I

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUN

24

25

25

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
YpaBHEHUN

25

100

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
ypaBHEHUH

25

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HHU, HHTEPIIPETALs TOJy4eHHBIX
pe3yJIbTaToOB

26

102

IIpuMeHeHne CUCTEM K PEILEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4eHHBIX
pe3yJIbTaToOB

26

103

HpI/IMeHCHI/IC HCPABCHCTB K PCIICHHUIO

26




MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3InyYHbIX 00JacTel HayKH U peasibHOI
YKU3HU, UHTEPIPETALUs OTy4YEeHHBIX
pe3yJbTaTOB

KonTponpHas padora: "Cucremsl
PpaluOHAJIbHBIX, UPPALIMOHAJIbHBIX

104 26
NOKa3aTeIbHbBIX U JIOTapU(HMUIECKUX
ypaBHeHUN"
Panyonanbubie ypaBHEHUS C

105 P 27
napaMeTpamMu
ParnmoHanbHbIC HEpaBEHCTBA C

106 P 27
napameTpamu

107 PanrionanbHbBIE CUCTEMBI ¢ TTapaMeTpaMHu 27
HppauronanbHble ypaBHEHHUS

108 pp yp ) 27
HEPABEHCTBA C TTapaMeTPaMH
HpparmoHanbHble CUCTEMBI C

109 PP 28
napaMeTpamu

110 [TokasarenpHbIC ypaBHEHUS, HCPABEHCTBA 28
C TIapaMeTpaMu

111 [Toxa3zaTenpHBIE CHCTEMBI C TapaMEeTPaMH 28

112 Jlorapudmuueckue ypaBHEHUS, 98
HEPaBEHCTBA C TapaMeTpaMu
Jlorapupmudeckre CUCTEMBI C

113 pu¢ 29
napaMeTpamMu
TpuroHoMeTpuYeCKre ypaBHEHUS C

114 29
napaMeTpamu
TpuronomeTpuyecKkrue HEpaBeHCTBA C

115 P P P 29

napaMeTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

29

117

IToctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOUIBIO YPABHEHUH C
napaMeTrpamu

30

118

119

120

[TocTpoenune u uccienoBanue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

[Toctpoenue u uccienoBanue
MaTEMaTHUYECKUX MOJENIEH PeabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

KonrtponsHas pabora: "3agauu c
napaMerpamu’

30

30

30

121

[ToBTOpenue, o6odIIEHNE,
cUCTeMaTH3alus 3HaHuil: "YpaBHeHus"

31

122

123

124

[ToBTOpenue, o6odIIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3Hanuil: "Hepasencraa"

31

31

31

125

126

[ToBTOpenme, 0600IIEHNE,
cucreMaru3arus 3Hanui: "HepaBencrpa"

[ToBTOpenue, 060061IeHNE,

32

32




cucreMarusaius 3Hanuii: "HepaBencrpa"

[ToBTOpEeHmE, 0600IICHNE,

127 cucremarusauus 3HaHuii: "IIlponsBogHas u 1 32
e€ npuMeHeHue"
[ToBTOpEHME, 0600IICHUE,

128 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1 32
e€é npuMmeHeHue"
[ToBTOpEHME, 0000IICHUE,

129 cucreMaruzanus 3Hanui: "[IponsBogHas u 1 33
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucreMaTu3anus 3HaHui: "MHTeTrpan u ero 1 33
npuMeHeHue"

131 [ToBTOpeHwMeE, O606HI€HI§G, 1 33
cucreMaru3anus 3HaHui: "OyHkuun"

132 [ToBTOpEHwUe, O606I.L[€HI:IG, 1 33
cucreMarusanus 3HaHui: "OyHkuun"

133 [ToBTOpeHue, O606HI€HI§G, 1 34
cucreMaruzaius 3HaHui: "OyHxuun"

134 WroroBas koHTpOIBHAS paboTa 34

135 Wrorosast kKoHTpoJbHAS paboTa 1 34

136 [ToBTOpEHME, O606III€HIiIe, 1 34
CHUCTEMaTH3alus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: anreOpa 1 Hadajla MaTEMaTUYECKOTO aHau3a, reomeTpus. Anredpa
U Hayaja MareMaTudeckoro aHanusa. 10-11 kmaccel: 6a30BbIi U yIiTyOJIEHHBIN
ypoBHu: yueonuk/ I1I.A.Anumos, FO.M.Komsrun, M.B.Tkauépa u ap. Mocksa:

[Ipoceenienue, 2022

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIS

Anre0Opa u Havajia MaTEMaTUYECKOTO aHaIN3a: IUJaKTUYECKIe MaTepraisl 11 10
KJ1acca 0011e00pa3oBaTeNIbHbIX YUPEKIECHUN: TPOoPHIIbHBINA ypoBeHb/M. 1.
[[Tabynun, M.B.TkauéBa, H.E. ®énoposa, O.H. lTobpoBa, Mockaa:
[Ipocsenienne,2022

AnreOpa u Hadajla MaTeMaTHYeCKOro aHaiau3a. J(umaktudeckue maTepuaisl. 11
KJIacC: TTOCOOHe IS yJammuxcsi 0011e00pa30oBaTeIbHBIX YUPEKIACHUMN:
npoduibhbi ypoBens/ M.U. IlaGynun, M.B. Tkauésa, H.E. ®&nopona, O.H.

Hobpogsa. - Mockaa: [Ipocsemienue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://interneturok.ru/article/uroki-matematiki
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