MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo 00pazoBaHus CTaBponoJbCKOro Kpas

Otaen odpa3oBanusa KpacHorBapaeickoro MyHMIMIIAJIbHOTO OKPYra

MKOY COHI No 5

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PykoBoautens MO 3aMeCcTUTelNb TUPEKTOpPa 10 Hupextop MKOY COILINe5

Tlomaknua H.B. y4eOHO- BOCIUTATEIIbHON g%/fz L LOU

[Iporokon Ne 1 or 29.08.2024 . pabore MaJ__iBIXI/IHa T.M.
Tap6anesa A.H. Ipukas Ne 300 ot 29 08.2024 r.

ITporoxomn Ne 1
oT «29» aBrycra 2024 r.

PABOYAS ITIPOTPAMMA
(ID 1977113)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOro aHAJIM3a.
Yriy0/eHHbIil YPOBEHDb)

115t ooyuaromuxest 10 — 11 kimaccos

cesio [IpuBoabHoe 2024



INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
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
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH 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  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
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 «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU 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
BBIYHCIICHHSI, 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 BO3MOXXHOCTSIMHM WX NMPUMEHEHUS I PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMupyeTCsl TIPEeICTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKd W €€ 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
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
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 TAKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JuHUA «DyHKIMH U TpaQUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE 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
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, 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 aOCTPakTHOro, (OpMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



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

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjararoT Haubojiee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONIMN BCE pa3jeibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO 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 TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. 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, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

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,
OecKkOHEUHbIE Iepuoandeckue Apodu. Ilpumenenue npoOell MU HPOUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U ero cBorcTBa. [IpubnkEHHbIE BHIYMCICHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

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, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
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/bI PEHICHUSI LEIbIX U APOOHO-PALlMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpPaBHECHHS. OcHOBHBIE METO/IbI peLIeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



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

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-NMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHH Kak (PYHKUUU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

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

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccaXx M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIENOBATCIBHOCTEH. MeTox
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccuu. JIMHEMHbIA U SKCITOHEHIHMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHUS HEpaBEHCTB. l[IprMeHEHne CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUl U
buznyecKuil CMBICIT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHknuil.  [IpousBogHass  cymMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHoOXxecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KIIACC

Iloemopenue
Mmuozounenut

MHorouneHsl OT OJJHOM NMEPEMEHHOMW M HECKOJbKUX IMEPEMEHHBIX. Teopema
besy. Cxema I'opHepa.

CumMeTpuyeckue W OJHOPOJHBIE MHOTOWICHbl. YPaBHEHUS BBICHINX
CTEIICHEMN.
Cmenenu u kopnu. Cmenennvie oynkyuu

[ToHsiTUE KOpHS n-U CTENEHU U3 ACHCTBUTEIBHOrO uncia. OyHkiuu Yy = Q/; , X
cBoiicTBa u rpaduku. CBoicTBa KOpHA n-i crenenu. [Ipeodpa3oBaHue BbIpaKEHUI,
coJiepKalux pajaukaibl. O000IIeHNe OHATHS O TTOKa3aTele CTENEHU.

Crenennpie (yHKIMH, X cBoWcTBa W rpaduku. JuddepenuupoBanue u
VMHTErpUpOoBaHue. 3BieueHne KopHen n-i CTENEHU U3 KOMIUIEKCHBIX YHCEII.
Ilokazamenvnan u nozapugpmuyeckas ynkyuu

[TokazatenbHast ¢yHKIUS, €€ cBoiictBa W Tpaduk. I[lokazarenbHbie
ypaBHEHUS U HEPABEHCTBA.

[Tonsitue norapudma. @yukuus y = log x, ee coiictsa u rpaduk. CpoiicTBa
norapudmos. Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. JuddepenurpoBanue
NOKa3aTeIbHON U JTOTapuPMUUECKON (QYHKIHUI.

Ilepeoobpasznasa u unmezpan

[TepBooOpasHas u HeonpeaeneHHbI nHTerpai. OnpeneaeHHbI HHTErpai, ero



BBIYMCJIEHUE U CBOWCTBA.

Brruncnenue miomaneit miockux ¢uryp. Ilpumepsl npuMeHeHUs! HHTETpaia B
busuke.

Dnemenmuvl meopuu 6epoAMHOCHEN U MAMEMAMUYECKOU CIAMUCMUKU

BeposatHocts u reomerpus. HesaBucumble MOBTOPEHMS! UCIHBITAHUA C JBYMS
ucxogamu. CraTucTHUECKHE METOIbl 00paboTku mHpopmammu. ['ayccoBa kpuBasi.
3aKOH OOJBIINX YHUCE.

Ypaenenus u nepasencmea. Cucmemul ypagnenuii u HepageHcme

PaBHOCWIIBHOCTh  ypaBHeHHH. OOmMe METOAbl PpELICHUs ypaBHEHMH.
VYpaBHeHus ¢ wmonyisamu. HMppauuvoHaneHble  ypaBHeHUsA. J{OKa3aTenbCTBO
HEPaBEHCTB.

Pemienne panvoHaNIbHBIX HEPABEHCTB C OAHOM mepemeHHou. HepaBeHcTBa ¢
MoayisiMu. MppanrioHanbHble HEPABEHCTBA. YPAaBHEHUS M HEPABEHCTBA C JIBYMs
nepeMeHHbIMU. /{lno(paHTOBBI ypaBHEHUS.

CucrteMbl ypaBHEHUN. Y PaBHEHUS U HEPABEHCTBA C ITApAMETPAMH.
Ooboowarouee noesmopenue (16 uacoas).

[TepBooOpa3Has u HeompeneaeHHbI uHTerpan. OmnpeaeneHHbld UHTErpadl.
CpoiictBa KopHs N-ii creneHu. I[IpeoOpasoBaHue BBIpAXKEHUMN, COJEPIKAIIUX
paguKaIbL.

Crenennble (yHKLINU, UX CBOMCTBA U rpaduku. IlokazarenbHble ypaBHEHUS.
[TokaszaTenbHbIE HEPABEHCTBA.

CpoiictBa JnorapupmoB. Jlorapupmuyeckne ypaBHEHUS W HEPABEHCTBA.
HuddepenumpoBanue nokazareabHON U JIorapupmMudeckoit GyHKIUH.

OOmume MeToApl pelleHus ypaBHEHUH. YpaBHEHUS C  MOIYJISIMHU.
HppauroHanpHple YpaBHEHHMS W HEPABEHCTBA. YPABHEHUS UM HEPABEHCTBA C
napaMeTpaMu



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'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  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIAHCKOro o0OIiecTBa (BBIOOPHI, OMPOCHI M JIPYTro€), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUWCKOM MaTeMAaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peav30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC ILIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK I pelieHWs 3amad B 00yacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW TMPAKTHKH, ITOHWMAaHHE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JIESITEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeficTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLUEHWH MEXAYy MOHATHAMH, (OPMYyIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS JJ1s1 0000OUIEHHS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €AMHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIC,

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHUYECKOTO 0OBbEKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

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

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

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

OIICHUBATH HaJEKHOCTh uHopmaru 1o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX U TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOU CYXKACHUA C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4E€TOM 3ajaad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMy CaMOTMPOBEPKH, CAMOKOHTPOJIS TpOIlecCa M Pe3ysbTaTa PEIICHUS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBUIYaTbHON
paboOThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeh COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMM: pAIMOHATBLHOE YHCIO0, OECKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOU KU3HU,

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH IMOHATUAMH: MHOTOUJIEH OT OJHOW IMEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIE€OMETPUYECKHM CMBICII,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpUI] U OINpEAETUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANBHBIM MTOKa3aTeNIeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WM OCYILIECTBIISASA IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUPOBATh TMOHATUSAMU: UETHBIE U HEUETHbIE (DYHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaApaTUYHAS M JIPOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOMHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA I WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIPAXaTh (DOPMYITaMH 3aBUCIMOCTH MEX]Ty BETHIMHAMH,

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
AKCIIOHEHIIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh TPECTaBICHNE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYECHHBIC TOCIEIOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMaTUYECKOro aHaliu3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71aY;

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYHCIIATh MTPOU3BOJHBIC CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelieHus 3ajad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapart JJisl ONKUCaHus peajbHbIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX TPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

CBOOOJHO OINEpPUPOBATH MOHATHUEM: MATEMATHYECKOW HAYKH JJIs pPEUIeHUs
3a/1a4, BO3HUKAIOLIMX B TEOPUU U ITPAKTHKE

UCIIOJIb30BaTh 3HAYEHUE IPAKTUKH M BOIPOCOB, BO3HUKAKIIMX B CaMOM
MaTeMaTuke A (OPMUPOBAHMS M PA3BUTUS MATEMAaTUYECKOW HAYKU; UCTOPUIO
Pa3BUTHS OHATHUS YUCIIA, CO3JAHU MATEMATUUECKOTO aHAJIN3a;

cBOOO/IHO ONEpPUPOBATH MOHSATHEM: PACIIUPEHUS YMCIOBBIX MHOXECTB, KaK
cnocoba TMOCTPOEHHs] HOBOTO MaTeMaTHYeCKOro ammapara [Uisi  pelIeHHs
IIPAKTUYECKUX 3a/1a4 ¥ BHYTPEHHUX 3a7]a4 MAaTEMATHUKU;

UCIIONIb30BaTh 3HAUEHUE UJCH, METOJOB U pPEe3yJbTaTOB airedOpel U
MaTeMaTHYECKOT0 aHaJn3a Ul IOCTPOCHMSI MOJEIEH PEAIbHBIX MPOLECCOB U
CUTyalul;

UCIIOJIb30BaTh YHUBEPCAIBHBIM XapaKTEp 3aKOHOB JIOTUKM MAaTEMATHYECKHUX
pacCcy X AeHHUN, UX IPUMEHUMOCTh BO BCEX 00JIACTAX UEIOBEUECKOM JIEATENBHOCTH;

UCIIOJIB30BaTh  BEPOSATHOCTHBIM  XapakTep  pPas3IMUHbIX  MPOLECCOB
OKPY KaIOIEro MUpa;



cBOOOIHO ONEPUPOBATH MOHATUAMHU: POJb AKCHOMATHUKH B MAaTE€MaTHUKE;
BO3MOKHOCTb IIOCTPOECHMS MaTEMAaTUYECKUX TEOPUI HA aKCUOMAaTUYECKON OCHOBE;
3HaYeHHE aKCHOMATUKHU JUIA JPYTUX o0acTell 3HaHUH U JIJIsl MPAKTUKH

Yucnoevie u OykeenHble 6bIPAIHCCHUA

cBOOO/IHO ONIEpUPOBATH MOHATUSMHU: 3HAYEHHE KOPHS HaTypaJIbHOM CTENECHH,
UCIOJIB3Yysl IPU HEOOXOAMMOCTH BBIUMCIHUTEIbHBIE YCTPOMCTBA; MOJIb30BATHCS
OLICHKOU W NMPUKHUIKOM IIPU IPAKTUYECKUX pacyETax;

CBOOOJHO ONEpPUPOBAThH MOHATUSAMH: JIEUCTBHS C KOMIUIEKCHBIMH YHCIIAMH,
r€OMETPUYECKAsT  MHTEPIPETAlMs KOMIUIEKCHBIX YHCEJ, KOMIUIEKCHBIE KOPHH
YpaBHEHUH C IEUCTBUTENBHBIMU KO3 PUITIEHTAMU.

BBITNOJHATh 3HAUYECHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHHUI, OCYLIECTBIISS
HEOOXOMMbIE MIOJICTAHOBKY U MPeoOpa30oBaHMUsL.

HCIO0JIb30BATh NPUHOOPETEHHBbICE 3HAHMS W YMEHHMS B IPAKTHYECKOM
JAEATEJbHOCTH M IMOBCEIHEBHON KM3HU [JIA IPAKTUUYECKUX pPACYETOB IIO
dbopmynam, BKIo4Yas (HOpMyJibl, COAEPKALIUE CTENEHHU, PaIUKaIIbI, JOTapudMbl U
TPUTOHOMETPUYECKUE (PYHKIMHU, HCHOJB3YS NPU HEOOXOAUMOCTH CIPABOYHBIN
MaTeprall ¥ MPOCTENIINE BEIYUCIUTEIBHBIE YCTPONCTBA.

Ypaeénenus u nepagencmea

CBOOOIHO  OINEpPUpPOBaTh MOHATUSAMU: PEIIEHUE TPUTOHOMETPUUYECKUX
YPaBHEHUH, HEPABEHCTB U UX CUCTEM, JOKA3aTEIbCTBA HECIIOKHBIX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: PEIIEHNE TEKCTOBBIX 33]1a4 C MOMOIIBIO
COCTAaBJICHHUsI YPAaBHEHUM W HEPABEHCTB, HWHTEPIIPETUPYS PE3YIbTAT C YYETOM
OTPaHUYECHUN YCIIOBHUSA 3aa4U;

UCIIOJIB30BaTh MJIi NPUOJMKEHHOTO pEHIeHUs] YPaBHEHU W HEPABEHCTB
rpaduuecKkuit METoI;

M300pakaTh Ha KOOPAMHATHOMN TJIOCKOCTH MHOXECTBA PEIICHUM MPOCTEHIITIX
YPaBHEHUH U UX CUCTEM;

peliaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IPUMEHEHUEM IpauuecKux
MPE/ICTaBIICHUI, CBOMCTB (DYHKIIMI, MPOU3BOJHOM.

HCNOJIB30BATh NPHOOPETEHHbIC 3HAHMS M YMEHHMS B INPAKTHYECKOH
NAESITeJIbHOCTH W TOBCEAHCBHOM JKHU3HM ISl IOCTPOCHUS W MCCIENOBAHUS
MPOCTENIINX MATEMATHUECKUX MOJICIIEH.

Dynukyuu u cpaguku

OTIpe/ENATh 3HAUCHHUE (PYHKIMM MO 3HAYCHHUIO apryMEHTa MpPH Pa3IUYHBIX
croco0ax 3agaHust PyHKINHU;

CTPOUTH TPaPUKU U3yUYEHHBIX (YHKIIU; BBITOJIHATH TPEOOpa30BaHuUs
rpauKoB;



OMHCHIBATH MO TPaUKy U B MPOCTEHINX CITydasx Mo (Gopmysie moBEACHUE U
CBOMCTBa (DYHKIIMM, HAXOIUTH 1O rpaduKy QyHKIIMU HAaUOOJIbIIee U HAUMEHbIIIEE
3HAYCHUS,

penaTh ypaBHEHUS, IPOCTEHIIINE CUCTEMbI YpaBHEHU, HEPaBEHCTBA,
UCIIOJIb3YsI CBOMCTBA QYHKIUN U UX rpadudecKue MpeacTaBICHHUS.

HCIO0JIb30BAaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUYECKOM
NAeITeJIbHOCTH U MOBCEHEBHOM KM3HU JIs1 ONIMCAHUS U UCCIICOBAHMUS C
MOMOIIBIO (PYHKITUN PA3IMIHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX TpadUIECKH,
JUTSI THTEPIIPETAIIMU TPpa(UKOB peaTbHBIX MPOIIECCOB.

Hauana mamemamuueckozo ananuza

HAXOJUTh CyMMY OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MTPOrPECCUH;
BBIYUCIISITH POU3BOJIHBIC 2JIEMEHTAPHBIX (DYHKIIUN, TPUMEHSIS IIpaBuiia
BBIYUCJICHUS MPOU3BOAHBIX, UCTIOIB3YS CIIPABOYHBIC MATEPUAIBI;

UCCIIEeI0BAaTh (PYHKIIMU U CTPOUTH UX IPAPUKU C TOMOIIBIO MPOU3BOTHOM;
pemaTh 3a7a4u ¢ IPUMEHEHUEM KacaTelIbHON K rpaduky GyHKIIUU;

pemaTh 3a7a4i Ha HaXO0K/IEHUE HAauOOJIbIIIEro U HAUMEHBIIIET0 3HAUCHHUS
GyHKIIUU Ha OTpE3KeE.

BBIYUCIIATH IUTOMIaJb KPUBOJIMHEUHON TpaAIICINH.

HCMOJIb30BATh NPUOOPETEHHBbIE 3HAHUS U YMEHUSI B IPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU [IJIAl PELICHUSI TEOMETPUUECKHX,
(bU3nYECKNX, SKOHOMUYECKUX U APYTUX MPUKIAIHBIX 3a]1a4, B TOM YHCJIEC Ha
HauOOJIbIINE U HAMMEHBIITNE 3HAYCHUS C TPUMEHEHHUEM arlapara
MaTEMaTUYECKOro aHaJIu3a.

Inemenmuvt KOMOUHAMOPUKU

CBOOO/IHO OTEpUPOBAThH MOHATUSIMU: PEIICHUE KOMOMHATOPHBIX 3a7a4
METO/IOM Tepedopa, ¢ UCTOIb30BaHUEM TpeyroybHuKa [lackans; BeluncaeHue
koadurenToB Ounoma HeroToHa 110 hopMyIie U ¢ UCTIOIH30BAHUEM
TpeyrosbHuka [Tackais.

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH. BBIUMCICHUE BEPOSITHOCTU COOBITUI
Ha OCHOBE IMOJCYETA YUCIIa UCXOJIOB

HCMOJIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOM
NeSITeJIbHOCTU U MOBCEAHEBHOM "KU3HU JIA aHATIN3a PEAJIbHBIX YHCIIOBBIX
JTAHHBIX, TIPEJICTABIICHHBIX B BUJE TUarpaMm, rpauKoB.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB u (undposbie)
KonTposbHbie
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
MHOX€ECTBO 1€HCTBUTEIIBHBIX
yucesn. MHOTO4JIeHBI.
1 p 24 1 https://resh.edu.ru/
AUHOHATLHRIC YPaBHCHUA 1 https://www.yaklass.ru/
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUHN
o .
9 C YHIHIH Hc;pa(bHKH 12 1 https://resh.edu.ru/
TCTCHHAT QYHKIUA € HETBIM https://www.yaklass.ru/
II0Ka3areieM
Apudmernueckuii KOpeHb N-0it
3 " 15 1 https://resh.edu.ru/
CTCIICHH. VIpPAIHOHATLHRIC https://www.yaklass.ru/
ypaBHEHUs
4 [TokazarenpHast PyHKIIHS. 10 1 https://resh.edu.ru/
[Toka3zaTenbHble ypaBHEHUS https://www.yaklass.ru/
5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapumuueckue ypaBHEHUs https://www.yaklass.ru/
Tpuronomerpuueckue https://resh.edu.ru/
6 22 1 _
BBIP@KEHHUS U YPABHEHHUS https://www.yaklass.ru/
[TocnenoBarenpHOCTH U https://resh.edu.ru/
7 10 1
MpOrpeccuu https://www.yaklass.ru/
HenpepbiBHbIE QYHKITUH. https://resh.edu.ru/
8 20 0 _
[IpousBoaHas https://www.yaklass.ru/
IToBTOpenue, 06o0IEHNE, https://resh.edu.ru/
9 . 5 2 _
CHCTEMATHU3ALINs 3HAHUI https://www.yaklass.ru/
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11 KIIACC

KosnunuyectBo 4yacos DJIEKTPOHHBIE
No HaunumenoBanue
(undposbie)
n/  pa3sJgesioB H TeM Becer  Koutpoabubi  IIpakTnyeckn
oOpa3oBaTe/ibHbIE
I NporpaMMel 0 e padoThbI e padoThbI
pecypchl
Uccnenosanue
OyHKII ¢ https://resh.edu.ru/
yH 22 2 https://www.yaklass.r
IIOMOLIBI0 u/
MPOU3BOIHOMN o
TepBoo6DA3HAs 1 https://resh.edu.ru/
P p 12 1 https://www.yaklass.r
HHTETPaI u/
I'paduku
TPUTOHOMETPUUYECKHU https://resh.edu.ru/
X (pyHKIIHIA. 14 1 https://www.yaklass.r
TpuroHoMeTpryecK u/
Ve HEepaBEeHCTBA
HppanmoHanbHbIe,
H:fagaTeﬂbHHe " https://resh.edu.ru/
24 2 https://www.yaklass.r
norapupMUIEcKue u/
HEpaBEHCTBA -
KOMIUICKCHBIC https://resh.edu.ru/
10 1 https://www.yaklass.r
yucia u/
HaTvpaisHbe i https://resh.edu.ru/
yp 10 1 https://www.yaklass.r
LENbIE YACIa u/
CucreMsl
AIIMOHAJIbHBIX,
E ALOHATBHBIX https://resh.edu.ru/
ppatt 12 1 https://www.yaklass.r
MMOKa3aTEILHBIX U u/
JorapupMUUECKUX -
ypaBHEHUH
Saxan ¢ https://resh.edu.ru/
16 1 https://www.yaklass.r
napameTpamMmu u/
IToBTOpEHMUE,
060 6H_II€)3HI/IC https://resh.edu.ru/
’ 16 1 https://www.yaklass.r
CHUCTEMAaTHU3aLA u/
3HAHUI o
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Jdara nuzyyenus
Nen/m | Tema ypoka KonrpoJn
Bcero HbIe
padoTbI MnaH dakr
MNpeobpasoBaHus
1 PaLUMOHaNbHbIX BbIpaXKeHUN. 1 02,09

CucTembl ypaBHEHUN.

AHanu3 ¥ KOppEeKUUs 3HaHUM.
MHO03k€ecTBO, Onepauy Hajl
MHOKE€CTBAMHU U UX CBOMCTBA

Juarpammsl Olinepa-BenHa

06,09

07,09

[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO anmapara Juis
pelenus 3axa4d

09,09

PammonansHabIe yncna.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JPOOH, TIPOLIEHTHI, OECKOHCYHBIC
MEPUOIUUECKHIE TPOOH

10,09

PannonansHbIe YnCIa.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpOOH, TIPOIIEHTHI, OECKOHECYHBIC
MEPUOIUUECKHIE TPOOH

[Tpumenenue apoGeit U NPOLIEHTOB
JUISl pEIIEHUS TPUKIIAIHBIX 3a7a4

13,09

14,09

[Ipumenenwne npoOeii U MPOIIEHTOB
JUTS pEIICHUS TPUKIIATHBIX 3a7a4

16,09

10

JlericTBUTEIbHBIC YHCTIA.
PanmonansHbIe 1 UppalioOHATBHBIC
qucia

17,09

11

Apudmernueckre onepanum ¢
JEMCTBUTENILHBIMU YHCIIAMHU

20,09

12

Moaynb AEMCTBUTENBHOTO YUCTIA U
€ro CBOMCTBA

21,09

13

[TpuOmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U

23,09




OIICHKA pe3yJbTaTa BIYUCICHUN

14

OCHOBHBIE METO/IbI PEILICHUS LENbIX
U 1poOHO-pAIIMOHATILHBIX YPaBHEHHIM
Y HEPAaBEHCTB

24,09

15

OcCHOBHBIE METO/IbI PEILICHUS LENbIX
U 1poOHO-pAIIMOHATILHBIX YPaBHEHHM
Y HEPaBEHCTB

27,09

16

OCHOBHBIE METO/IbI PELLIEHNUS LENbIX
U IpOOHO-PAIIMOHANIBHBIX YPaBHEHHI
1 HEPAaBEHCTB

28,09

17

18

19

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4YlI€Ha Ha MHOTOUJIEH
¢ octatkoM. Teopema besy

MHoro4ieHsl ¢ LeIbIMUA
koo dunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX
YPaBHEHHH

01,10

04,10

05,10

20

21

22

23

Pemenne cucreM TUHENHBIX
ypaBHEHUU

Marpuna cucteMbl JIMHEUHBIX
ypaBHeHui. OnpeaenuTenb MaTPUILbI
2X2, ero reoMeTpu4eCcKuil CMbICI U
CBOICTBA; BEIYUCICHUE €0 3HAYCHUS

Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

[Ipumenenue onpenennurens s
pEILIEHUs] CUCTEMBI JINHEHHBIX
YPaBHEHUM

07,10

08,10

11,10

12,10

24

Pemenne npukiiagHeIxX 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUN

14,10

25

27

Pemenue npuknaaHbIxX 3a1a4 ¢
MOMOIUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

AHanu3 ¥ KOppeKLus 3HaHUU
OyHKIHS, CIIOCOOBI 3aJaHUS

15,10

19,10




¢ynkunu. Bzaumao o6paTHbie
¢ynkunu. Komnosunus ¢pynkunit

28

I'padux pynkuun. dnemeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

21,10

29

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHul pynkuuu. Hynu dyHkum.
ITpomexxyTKH 3HaK IOCTOSIHCTBA

22,10

30

Ué&rHple 1 HEYETHBIE (PYHKITHH.
[lepuonnyeckue pyHKIUU.
[IpomeXyTKHM MOHOTOHHOCTH

byHKIIUN

25,10

31

MakcuMyMBbI 1 MUHUMYMBI (DYHKITHH.
Haubomnrsiee 1 HanMeHbIIIee
3HaueHUE (PYHKIMH HAa IPOMEKYTKE

26,10

32

33

JluneliHas, KBagpaTU4HAs ¥ JPOOHO-
nuHeWHas QyHKIH

DIEMEHTApHOE UCCIIEI0OBAaHUE U
HOCTPOCHUE TPAPHUKOB ITUX (PYHKLIUH

05,11

08,11

34

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaAUKOB ITHX (QYHKITUH

09,11

35

36

CrerneHn ¢ LEBIM IT0Ka3aTEIEM.
bunoMm HeroToHa

CrerneHn ¢ LETBIM IT0Ka3aTEIEM.
bunom Herorona

11,11

12,11

37

39

CrernenHast QyHKITUS C HATYPATbHBIM
7 IIeBIM TT0Ka3aTeaeM. E€ cBoiicTBa
u rpaduk

AHanu3 ¥ KOppeKLUs 3HaHUU
ApudmeTnieckuii KopeHb
HaTypaJbHOMN CTEIIEHU U €ro
CBOMCTBA

15,11

18,11

40

ApudmeTnieckuii KopeHb
HaTypaJbHON CTENEHU U €r0
CBOMCTBA

19,11

41

BriHecenre MHOKUTENS U3-TI0]] 3HAaKa
KOPHSI

22,11

42

BHecenne MHOXKUTEIIS IO 3HAK KOpHA

23,11

43

[TpeobpazoBaHus YHCIOBBIX

25,11




BBIPAXEHUI, COAEPIKALUX CTEIIEHU U
KOpHHU

44

HppannonajibHbIE YpaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHATIbHBIX YPABHEHUM

26,11

45

WppauronaibHble ypaBHEHHUS.
OcHOBHBIE METOIbI PELICHUS
UpPPaAlMOHATILHBIX YPAaBHEHHM

29,11

46

OCHOBHBIE METO/IbI pELICHUS
UPpaALMOHATILHBIX YPABHEHHIM

30,11

47

48

49

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUT
MPPaLMOHATIBHBIX YPABHEHUN
Meroasl pelIeHH nppanuOHAIBHBIX
YPaBHEHUH

02,12

03,12

06,12

50

51

52

Meroasl pelIeHn nppanuOHaIbHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-oif
CTEIEHU KaK (yHKLUU 0OpaTHOMN
CTETIEHU C HaTypaJbHBIM
nokasareiaeM

CgoiicTBa u rpaduk KOpHs N-0if
CTETEeHU KaK (GyHKIUU 0OpaTHOMN
CTETIEHU C HaTYpaJbHBIM
nokasaresuem

07,12

09,12

10,12

AHanM3 ¥ KOpPEKIHsl 3HAHUT

54 CreneHs ¢ paliMoOHATbLHBIM 14,12
IoKa3areyieM U €€ CBOMCTBa
CreneHs ¢ paroHaILHBIM

55 PALHOHAEY 16,12
roKasareseM U e€ CBOMCTBa
CBolicTBa CTETIEHH C PallMOHAILHBIM

56 17,12
MoKa3aTesieM
[TokazarenpHas GyHKIHS, €€

57 . 20,12
CBO¥iCTBa U rpaduK

58 Hcnonws3oBanue rpaduka GyHKIIUN 2112
IS PELIEHNs YPaBHEHUM ’




Hcnonp3oBanue rpaduka GpyHKIuu
59 . 23,12
JUIsl peLIeHNs] YpaBHEHUN
[loka3zaTenbHble ypaBHEHUS.
24,127,1
60 OCHOBHBIE METO/IbI PEIICHUS .
[I0OKa3aTeJIbHBIX YPaBHEHUU
[lokazaTenbHble ypaBHEHUS.
61 OCHOBHBIE METObI PELICHUS 28,12
[I0Ka3aTeIbHbIX YPaBHEHUN
OCHOBHBIE METO/BI PELICHUS
62 L 30,12
[I0Ka3aTeIbHbIX YpaBHEHUN

AHanIu3 ¥ KOppPEeKLUs 3HaHUN

64 Jlorapudwm gucia. CBoicTBa 10,01
norapudma
Jlorapugm uncna. CBoiicTBa

65 pud 13,01
aorapudpma

66 CgoiicTa norapudma 14,01

eCATUYHBIC M HATYyPaJIbHBIC

67 A P 17,01

Jorapupmbl
eCATUYHBIC M HATypaJIbHbIC

68 A P 18,01
Jorapupmbl
IIpeoGpa3zoBaHye BEIpAKECHHUM,

69 Peobp P 20,01
COJIeprKaNIuX JoraprudMbI
[IpeobpaszoBaHue BhIpaXKEHUH,

70 peodp P 21,01
coJIeprKalIuXx Jorapudmol
[IpeoGpazoBanue JorapupMHUICCKUX

71 Peodpazor P 24,01
BBIpXEHUI
Jlorapupmmuyeckas KLU, €€

79 ap ¢ bynxums, 25,01
CBOMCTBA U TpaduK
Jlorapudmuueckas GyHKIMA, €€

73 apid Py 27,01
CBO¥iCTBa U rpaduK
Hcnonp3oBanue rpaduka KU

74 padiia pymkL 28,01
JUTSI pEIICHUs YpaBHEHUH
Hcnonp3oBanue rpaduka KU

75 padia pymkL 31,01
JUTSL peIIeHUs YpaBHEHUHN
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI pEIICHUS 01,02
norapu(MUIECKUX YpaBHEHUN




77

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
JOrapupMHUECKUX ypaBHEHUI

03,02

78

OCHOBHBIE METO/IbI PEIICHUS
JOrapupMHUECKUX ypaBHEHUI

04,02

79

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHM

07,02

80

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

JOrapupMHUECKUX yPaBHEHUI

08,02

AHanu3 u koppekuus 3Hanuil Cunyc,

82 KOCHHYC, TAHT'€HC ¥ KOTaHI'€HC 11,02
YHUCJIOBOT'O apryMEHTa
CuHnyc, KOCUHYC, TAaHTE€HC U

83 Y Y 14,02
KOTaHT'€HC YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHTEHC

84 P ye ap 4 p 15,02
YHUCJIOBOT'O apryMEHTa
ApKCUHYC, apKKOCUHYC U apKTaHTE€HC

85 PIECHIYE, ap yenap 17,02
YHCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

86 onpeaeiaeHue TPUrOHOMETPUYECKUX 18,02
(GYHKIIMI YUCIOBOTO apryMeHTa
TpuroHoMeTpuyecKkas OKPYKHOCTb,

87 orpeaeIeHue TPUrOHOMETPUUCCKUX 21,02
(GYHKIMI YUCIOBOTO apryMeHTa

88 DOopMYITBI CITOXKCHUS 22,02
Tpuronomerpuyeckue KLU

89 - P Oy 24,02
JBOMHOTO yria
Tpuronomerpuueckue KLU

90 P P Oy 25,02
MOJIOBUHHOTO yria
CyMMma u pa3HocTbh cunycoB. Cymma

91 Y P Y y 28,02
Y Pa3HOCTh KOCHHYCOB
[IpeobpazoBanue

92 peobp . 01,03
TPUTOHOMETPHUECKUX BBIPAKEHUIN
[Ipeo6pa3zoBanue

93 peobp 5 03,03
TPUTOHOMETPUUECKUX BBIPAKEHUN
IIpeoOpa3oBanue BEIpaKEHUH,

9 peobp P 04,03
coJiepKalliuX TPUTOHOMETPUUYECKHE




byHKIIUN
[IpeobpazoBaHue BhIpaKEHUH,

95 CoZeprKaIX TPUTOHOMETPUUYECKUE 07,03
byHKIIUN

96 YpaBHeHMe cos X =a 08,03
PeweHune ypaBHeHnA BUOa COS

97 10,03
X=a

08 YpaBHeHue SiNx =a 11,03
PeweHne aBHeHua Bnaa Sin

99 yp a 14,03
X=a

100 YpaBHeHue tgx =a 15,03
PeweHune aBHeHuA snaa tg x

101 P A g 17,03
=a
Penienue TpuroHoMeTprUECKUX

102 P P 18,03
ypaBHEHHIA

AHanIM3 U KOppPEeKIus 3HaHUN

104 ITocmemoBaTenbHOCTH, cnoco6f1 21,03
3aJIaHus TTOCIIEA0BATEIHHOCTEH.
MeTto1 MaTeMaTUYECKON HHTYKITUH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

105 nocJieI0BaTeIbHOCTH. VicTopus 31,03
aHam3a 0ECKOHEYHO MaJTbIX

106 Apudmernueckas mporpeccust 04,04

107 I'eomerpuueckas mporpeccust 05,04

108 Beckoneuno yObIBaromas 07.04
reoMeTpHUecKas porpeccus

109 Cymma 6eCKOHe:IHO yOBIBarOIICH 08,04
TeOMETPHUYECKOM Mporpeccuu
JIMHEeNHBII U DKCIOHEHIINATIbHBIN

110 poct. Hucno e. opMyiia CIIOKHBIX 11,04
TIPOIICHTOB
JIMHEeNHBIN U PKCIOHSHIINAIbHBIN

111 poct. Yucno e. @opMyiia CI0KHBIX 12,04
NIPOIICHTOB

112 Hcnonbs3oBanue nporpeccuu st 14,04




peIICHUS pealibHBIX 3a/1a4
NPUKIIAJHOTO XapakTepa

AHanu3 U KOPpeKUrs 3HaAHUI

114 HenpepoiBHble QyHKIIUU U UX 18,04
CBOMCTBA
Touka pa3psiBa. ACUMIITOTEI

115 pasp ¥ 19,04
rpaduxoB QyHKUIUN
CsoiicTBa KIIUHA HEIPEPLIBHBIX HA

116 s pep 21,04
OTpEe3Ke
CBoiicTBa KON HENPEPHIBHBIX HA

117 ymru Pep 22,04
OTpE3Ke
Metoa nHTEPBAJIOB JJISI PENICHUS

118 AL MHTEP AP 25,04
HEPaBEHCTB
Meton nHTEPBAJIOB JJISI PENICHUS

119 Al MHTEp AP 26,04
HEPaBEHCTB
I[Ipumenenne Meroma UHTEPBAIOB

120 P A P 28,04
JUTSI pEIICHUS] HEPABEHCTB
IIpuMeHeHne CBOMCTB HEMTPEPHIBHBIX

121 PHMEHE bep 29,04
GbyHKIMH 715 pereHust 3a1a4
TIpuMeHeHne CBOMCTB HEMMPEPHIBHBIX

122 PHMEHE pep 05,05
(GYHKIWH 1715 pelIeHus 3a1aq
[IepBas u BTOpast IpOU3BOIHEIE

123 P past [POHSBOA 06,05
byHKIIMHN
OmnpeneneHue, reOMETPUUECKUI

124 pel 1P 07,05
CMBICIT TIPOU3BOTHOM
Omnpenenenne, GU3NYESCKUI CMBICI

125 penenenne, ¢ 12,05
MIPOU3BOTHOM
AHaNM3 ¥ KOPPEKIHs 3HAHUMN.

127 YpaBHeHHE KacaTeIbHOU K TpaduKy 14,05
byHKIIUA
VYpaBHEHUE KacaTeNbHOU K rpadhuk

128 P paduky 14,05
byHKIIUA
ITpousBogHBIE 3IEMEHTAPHBIX

129 POHSBOA P 16,05
byHKIII
ITpousBoaHBIE 3IIEMEHTAPHBIX

130 POHSBOA P 16,05
byHKIMMA




[IpousBoaHas cymmel,

131 MPOU3BENICHUS, YACTHOTO U 1 19,05
KOMITO3UIINH (DYHKITHIA
[IpousBoHas cymMmBl,

132 MIPOU3BEICHUS, YACTHOTO U 1 19,05
KOMITO3UIINH (DYHKITHIA
[IpousBoHas CYMMBI,

133 MIPOU3BEICHUS, YACTHOTO H 1 20,05
KOMITO3UIINH (DYHKITHIA

134 lll'[pOBepqua;I pabora: 1 23,05

[IpousBognasa"
135 YpaBHeHUs 24,05
136 OyHKIIH 26,05
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Jara usyyenust

Ne Tema ypoka Konrpo  IIpakruu

n/n Bcero JabHBIE eckKue

pa6orbl  paborer | [1aH dakr

[IpumeHenue

IIPOU3BOJHOM K
P . 1 02,09
UCCIIEIOBAaHMIO (DYHKITHIA

Ha MOHOTOHHOCTb

IIpumenenue
MIPOU3BOTHOM K ) 1 3,00
UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTh
Heob6xomuMble U

3 JIOCTaTOYHbIE YCJIOBUS 1 05,09
3KCTpeMyMa
Heob6xomyMble U
4 JIOCTaTOYHbIE YCJIOBUS 1 07,09
3KCTpeMyMa
[Ipumenenne
IIPOU3BOTHON K
5 MCCJICTIOBAHUIO (PYHKIIMIA 1 09,09
HA MOHOTOHHOCTH U
IKCTPEMYMBI
[IpumeHeHne
IIPOU3BOIHON K

6 HCCJICTIOBAHUIO (PYHKIIMIA 1 10,09
HA MOHOTOHHOCTH U

OKCTPEMYMBI

AHalu3 U KOPPEeKIUs
3Hanuii. Haxoxnenne
HanOOJIBIIIETO U

8 1 14,09
HauMEHBIIIET0O 3HAUCHUI
HEeMpepHIBHON (DYHKITNHU Ha

OTpe3Ke

Haxoxnenue

HanOOJIBIIETO U
9 1 16,09
HAUMEHBIIIETO 3HAYCHUS

HenpephIBHON (YHKIIUU HA




HE3aMKHYTOM IIPOMEXKYTKE

10

11

12

13

14

15

Haxoxnenue
HauOOJIBIIEr0 U
HaMMEHBIIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUHU HA
HE3aMKHYTOM ITPOMEKYTKE

Haxoxnenue
HauOOJIBIIEro U
HaMMEHBIIIET0 3HAYCHUS
HETpPEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxxnenue
HauOOJIBIIIETO U
HaMMEHBIIIETr0 3HAYEHUS
HETPEPHIBHON (PYHKIIUHU Ha
OTpe3Ke

[Ipumenenue
MIPOU3BOIHOM ISt
HaXO0XJACHUS HAMTYYIIErO
pELICHUS B MPUKIIATHBIX
3a/1a4ax

IIpumeHeHue
MIPOU3BOAHON 1A
HAaXO’KJICHUs HaWJIy4lIero
peneHus B MPUKIIaIHbIX
3a/1a4ax

IIpumeHeHue
MIPOU3BOAHON 1A
OIpEIETIECHUs CKOPOCTH U
YCKOPEHHMS IIpouecca,
3aJJaHHOTO (POPMYIION MK
rpaduxom

17,09

19,09

21,09

23,09

24,09

26,09

16

IIpumeHeHue
MPOU3BOAHON I
oTpezieNieHus: CKOPOCTH U
YCKOpEeHUs mpoliecca,
3aJjlaHHOTO (POPMYIION MK
rpadpukom

28,09

17
18

Komnosumus ¢pyHkumit

Komnosunus ¢pyHkuumit

30,09
01,10

19

Pemrenue 3agau.

03,10




Komnosunus ¢pyHkuumit

I'eomerpuueckue oO6pa3s

23

KOOPJMHATHOM IJIOCKOCTH

AHanIu3 U KOppeKIus
3HaHuil. [leppooOpasnas,
OCHOBHO€ CBOMCTBO
epBOOOPA3HBIX

20 ypaBHEHHI Ha 05,10
KOOPAMHATHOW IIOCKOCTH
I'eomerpuueckue 0O6pa3sl

21 ypaBHEHHI Ha 07,10

10,10

24

[TepBooOpasubie
AJIEMEHTAPHBIX ()YHKITHIA.
[IpaBuia HaxoXKACHUS
epBOOOPA3HBIX

12,10

25

[TepBooOpasubie
AIIEMEHTAPHBIX () YHKITHIA.
[IpaBuna HaxoXaACHUSA
epBOOOPA3HBIX

14,10

26

27

28

HuTrerpai.
I'eomerpuueckuii cMbICIT
WHTErpajia

Brranciaenue
OTpeNIeIEHHOTO UHTErpaja
no ¢popmyne Herorona-
JletiOHuIa

Brraucnenue
onpeAenéHHOr0 UHTErpaia
o ¢popmyne HetoTona-
JletiOHMIIa

15,10

17,10

19,10

29

IIpumeHeHnue unTerpana
JUISL HAXOXKIACHUS
IUIOINAAEH TUIOCKUX (QUTYp

21,10

30

IIpumenenne nHTErpasIa
JUTSL HAXOXKJICHHSI 00bEMOB
F€OMETPUUYECKHUX T

22,10

31

IIpumepsl perennit

24,10




QG depeHIaIbHbIX
ypaBHEHUU

[Ipumepsl pemeHuit

35

36

QG depeHIaIbHbIX
ypaBHEHUU

AHanIu3 U KOppeKIHs
3HAHUMU.
Tpuronomerpuueckue
(byHKLUH, UX CBOICTBA U
rpaduxu
Tpuronomerpuueckue
(byHKLUH, UX CBOICTBA U

rpaduxu

32 G depeHIaTEHBIX 26,10
ypaBHEHUI
MaremaTruueckoe
MOJICJTMPOBAHUE PEATbHBIX

33 IIPOIIECCOB C MTOMOIIBIO 05,11

09,11

11,11

37

[TocTpoenne u
UCCIIeIOBaHHE TPapUKOB
TPUTOHOMETPUUYECKHX

byHKIMI

12,11

38

IToctpoenue u
UCCIIeIOBaHHE TPapUKOB
TPUTOHOMETPHUYECKHIX

byHKIMI

14,11

39

Tpuronomerpuueckue
(GYHKIIMH, UX CBOMCTBA U

rpaduku

16,11

40

OT160p KopHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH € TOMONIBIO
TPUTOHOMETPUUYECKOMN
OKPYXHOCTH

18,11

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
ypaBHEHUH € TOMONIBIO
TPUTOHOMETPUUYECKOMN

19,11




OKPY>KHOCTH

42

Pemenne
TPUTOHOMETPUUYECKHX
ypaBHEHHI U 0TOOpP KOpHEH
C IIOMOIIIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

21,11

43

Pemenne
TPUTOHOMETPUUECKHUX
ypaBHEHHIA U 0TOOP
KOpHEH C IIOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

23,11

44

45

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

Pemenne
TPUTOHOMETPUUECKUX
HEPABEHCTB

Tpuronomerpuueckue
HEPABEHCTBA

25,11

26,11

28,11

47

Tpuronomerpuueckue

HEpaBeHCTBA

30,11

49

AHanIu3 1 KOppeKIus
3HaHni. OCHOBHBIC
METOJIbI PEIICHUS
MMOKa3aTeNbHBIX
HEPABEHCTB

03,12

50

OCHOBHBIE METOIBI
peNIeHHS TTOKa3aTeIbHBIX
HEPAaBCHCTB

05,12

51

Pemienne nokazaTenbHbIX
HEPaBEHCTB

07,12

52

Pemienne nokazaTenbHBIX
HEPaBEHCTB

09,12




53

OCHOBHBIE METOIBI
peleHus
JOTapupMHUECKUX
HEPABCHCTB

10,12

54

OCHOBHBIE METO/IBI
pelieHus
JOTapupMHUECKUX
HEPABCHCTB

12,12

55

56

57

58

Pewenne
JOrapuPMHUECKUX
HEPaBEHCTB

Pemenue
Jorapu(MHUIECKUX
HEPABEHCTB

OCHOBHBIE MCTOBI
pCUICHUA
HppalMOHAJIBbHBIX
HCPABCHCTB

OCHOBHBIE METO/IBI
peleHus
UPPAIIOHATIBHBIX
HEPABEHCTB

14,12

16,12

17,12

19,12

59

Pemenne
HMppalrOHAIIbHBIX
HEPABEHCTB

21,12

60

Pemenne
MppalOHAITbHBIX
HEPABEHCTB

23,12

61

62

63

['padmyeckue MeTOAbI
petenus
HppalMOHAIbHBIX
ypaBHEHUU

I'paduueckue meTobl
pEeLIEeHHS TOKA3aTEIbHBIX
ypaBHEHUU

I'paduueckue meTobl
pELIeHUs TOKa3aTeJIbHbIX
HEPaBEHCTB

24,12

26,12

28,12

64

['padpraeckue meTo b1
pereHus
JorapupMHUUECKUX

30,12




ypaBHEHUU

65

I'paduveckue meTobl
pereHus
norapuGMUIEeCKUX
HEPABEHCTB

09,01

66

I'paduyeckue MmeToap!
pereHus
JorapuMUIECKUX
HEPABEHCTB

11,01

67

68

I'paduyeckue MmeToab!
pelIeHUs TOKa3aTeIbHbIX
U Jlorapu(MU4ecKux
YPaBHEHHH

I'padmueckue MeTobl
pelIeHus TOKa3aTeIbHbIX
U Jlorapu(MU4ecKux
YPaBHEHUH

13,01

14,01

69

I'paduueckue MeTop!
pEIICHUS MTOKa3aTeIbHBIX
U JIorapu(pMUIECKUX
HEPABEHCTB

16,01

70

I'padmueckne MeTOIBI
pEIICHUS MTOKa3aTeIbHBIX
U JIOTapu(pMUIECKUX
HEPABEHCTB

18,01

71

Hppanuonanbusle,
MoKa3aTelbHbIE U
norapudmugeckue

HCPAaBCHCTBA

AHanu3 U KOppeKIust
3HaHui. KoMriekcHbie
yucia. Anredpanyeckast u

20,01

73 23,01
TPUTOHOMETPHYCCKAS
dbopMbI 3anucu
KOMILJIEKCHOT'O YrcIa

74 KomrekcHbie uncna. 25,01




Anrebpanueckas u
TPUTOHOMETPHUECKAs
dbopMBbI 3anucu
KOMIUIEKCHOT'O YHCIIa

75

Apudmernueckue
OIleparyH C
KOMILJICKCHBIMHU YUCIIAMHU

27,01

76

Apudmernueckue
OTiepaluu C
KOMIIJICKCHBIMHU YHUCJIaMHU

28,01

77

78

N3obpaxenue
KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM TJIOCKOCTH

Nzobpaxenue
KOMIUIEKCHBIX YHCEI Ha
KOOPJMHATHOM TIIOCKOCTH

30,01

01,02

79

®opmyna Myaspa. Kopau
N-0li CTENEHU U3
KOMILJIEKCHOT'O YrCia

03,02

80

81

83

®opmyiia Myaspa. Kopau
N-0¥i CTENEHU U3
KOMILJIEKCHOTO YHCIa

[Ipumenenue
KOMILJIEKCHBIX YHCEeN JUIs
pemeHus pU3MIECKuX U
TE€OMETPUYECKUX 3a/1a4

AHanIu3 U KOppeKIus
3HaHui. HatypanbHbie n
L[eJIbIE YUCIIa

04,02

06,02

10,02

84

Harypanbnbie u 1enbie
yucna

11,02

85

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LIETIBIX YUCEI

13,02

86

[IpumeHeHre Npu3HaKoB
JETUMOCTH LIEJIBIX YUCEN

15,02

87

IIpumeHeHre mpu3HaKoB
JEIUMOCTH LIEJIbIX YHUCEN:
HO/l u HOK

17,02

88

[IpumeHeHnne npu3HaKkoB

18,02




JCIIMMOCTHU LICJIBIX YUCCII:
HOJT 1 HOK

89

[IprmeneHnne npu3HaKkoB
JEIIMMOCTH LIEJIbIX YUCEN:
OCTaTKH 110 MOJYJIIO

20,02

90

[IprmeHeHnne npu3HaKoB
JEIUMOCTH LIETIbIX YHCEN:
OCTaTKH 110 MOJYJIIO

22,02

91

93

[IpuMeHeHue npru3HaKkoB
JIEITUMOCTH IIEJIBIX YHCET:
anroput™ EBkinaa nis
pelIeHMs 33/1a4 B LENbIX
quciIax

AHanu3 1 KOppeKIus
3HaHuil. Cucrema u
COBOKYIIHOCTb YPaBHEHMIA.
PaBHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CJICJICTBUS

24,02

27,02

94

CucreMa ¥ COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIIBHBIE CHCTEMBI U
CHCTEMBI-CIIEAICTBUS

01,03

95

OCHOBHbBIE METOIBI
pELICHUS CUCTEM U
COBOKYITHOCTEHN
palMOHATBHBIX YPaBHEHUI

03,03

96

OCHOBHBIC METOJIBI
PEIICHUS CUCTEM H
COBOKYITHOCTEH
HUPPaAITUOHATEHBIX
ypaBHEHUU

04,03

97

OCHOBHBIC METOJIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEH
IMOKa3aTeIbHbIX
ypaBHEHUU

06,03

98

OCHOBHBIE METOIEI
PEIICHUS CUCTEM H
COBOKYITHOCTEH

10,03




MOKa3aTeJIbHbIX
ypaBHEHUU

99

OCHOBHBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEM
norapuGMUIECKUX
ypaBHEHUI

11,03

100

OCHOBHEBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN
norapuGMUIEeCKUX
ypaBHEHUU

13,03

101

102

103

[Ipumenenue cucrem K
peLIeHUI0
MaTeMaTUYECKUX 3aau

[Ipumenenue cucrem K
PELICHUIO
MaTeMaTHYeCKuX 3aJa4d 1
3a/1a4 U3 pazIn4yHbIX
o0acreil HayKu U
pEATBHOM )KU3HHU

[IpumeHeHne HEpaBEHCTB
K PELICHHIO
MAaTEMAaTUYCCKUX 3aJa4 U
3a71a4 U3 pasiIn4HbIX
oOnacteil HayKu 1

pEATbHOM )KU3HHU

15,03

17,03

18,03

105

AHaM3 ¥ KOPPEKIHs
3ganui. PanmoHannHEIE
ypaBHEHUS C TTapaMeTpamMu

31,03

106

PanmonanbHbIe
HEpPABEHCTBA C
nmapameTpamu

01,04

107

PannonanbHbIe cUCTEMBI ©
napaMeTpamu

03,04




108

Wppaunonanbubie
YpaBHEHUs1, HEPABEHCTBA C
napaMeTrpamu

05,04

109

HppaunonaibHbie
CHCTEMBI C apameTpaMu

07,04

110

ITokazaTenpHbIE
ypaBHEHUS, HEPABEHCTBA C
napamMeTpamMu

08,04

111

ITokazaTenbpbHBIE CUCTEMBI
C IapaMeTpaMu

10,04

112

113

114

Jlorapugmuueckue
ypaBHEHHsI, HEPAaBEHCTBA C
napameTpamu

Jlorapugmuueckue
CHCTEMBI C TapaMeTpaMu
Tpuronomerpuyeckue
yYpaBHEHHMs C MapaMeTpamu

12,04

14,04

15,04

115

Tpuronomerpuueckue
HEPABEHCTBA C
napameTpamu

17,04

116

117

118

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

[Toctpoenue n
UCCIIEJOBaHNE
MaTEMaTHYECKUX MOJENEH
pEaIbHBIX CUTYyallui C
ITOMOIIBIO YPABHEHMI C
napaMeTrpamu

[TocTpoenue u
HCCJIEI0BAHNE
MaTeMaTUYECKUX MoJeel
pEATbHBIX CUTYaLH C
MOMOIUIbIO CUCTEM
ypaBHEHUH C
napaMeTpamu

19,04

21,04

22,04

119

121

3az:a4M ¢ mapaMeTpaMu

AHaN3 U KOPPEKIUs
3HaHuii. [loBTopenue.
VYpaBHeHus

24,04

28,04




122 [ToBTOpEeHue. YpaBHeHUs 1 29,04

IToBTOpEHME. YpaBHEHUS.

123 .
Cucremsl ypaBHeHU

1 29,04

124 IToBTOpEHue. 1 05,05

Hepasenctpa

1T .
125 OBTOpEHHUE 1 06,05

HepasencrBa

IToBTOpEHwUeE.
126 HepasenctBa. Cuctembl 1 06,05
HEPaBEHCTB

IToBTOpEHwUeE.
127 [IpousBonHas u e€ 1 12,05
IpUMEHEHHE

[ToBTOpeHue.
128 [IpousBonnas u eé 1 13,05
pPUMEHEHUE

[ToBTOpeHue.

129 IIpousBonHas u eé 1 13,05

IIPUMEHEHUE IIPU

pelieHuu 3aaa4y

HOBTO CHUC. HHTCF all nu
131 p p 1 17,05
ero HpI/IMeHeHI/Ie

132 IToBTOpenue. @yHkun | 1 | 19,05

133 [ToBTOpenue. dyHKIUN 1 20,05
AHanu3 1 KoppeKknusa
3HaHuU. [loBTOpEHME.
134 Pemenne 1 22,05
TPUTOHOMETPUIECKUX
HEPABEHCTB

[ToBTopenue. OTOOP
KOpHEM
TPUTOHOMETPHUUECKHUX
YpaBHEHUH € TOMONIBIO
TPUTOHOMETPUUECKOMN
OKPY>KHOCTH

135 1 24,05

[ToBTOpEHME.
IIpumenenne nHTErpasIa
JUTSL HAXOXKICHUS
TUIoMIaied TUIOCKUX Quryp

136 1 26,05




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




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

Anrebpa u Hadasila MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHUK.
bazoBelii u yriyonennsiil ypoBau. 2021. YueObuuk. Anumos I.A.

N3 parenscTBO «IIpocBenieHne»

MaremMatuka:anredpa v Hayajaa MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHUS.
AnreOpa u Hauana MaTeMaTU4yeckoro ananusa. 11 kmacc. YueOHuk nis
0011e00pa3oBaTeNbHbIX Opranu3aiuii(0a3oBblid U yriayOJeHHBIM YPOBHH) B 2

4.-A.I'. Mopakosuy, I1.B. CemenoB. — 9-e uzn., crep.- M.: Muemo3una, 2020r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

» Anre0Opa u Hayasa MmaTeMatudeckoro ananmsa. 10-11 kimaccel. YueOHUK.
ba3oBblii 1 yriyosieHHbii ypoBHu. 2021. YueOuuk. Anumos I1LA.

Nz narenscTBO "IIpocBenienne”

 Pabouas mporpamma cpeaHero oomiero oopa3oBaHus mpeaMeTa
«Marematukay yrinyOnéHHbId ypoBeHb. On00peHa pemenueM (penepaibHoro
y4e0HO-METOIUYECKOT0 00bEeIMHEHUS 10 001IeMy 00pa30BaHUIO, IPOTOKO
7/22 o1 29.09.2022 r.

* MeTonnueckue pekoMeHAaIuuy 1Mo yueOHuky "Anredpa u Hayaia aHaiau3a"
10-11 xmaccetl /ABTop: Anumos 1L A., U3narensctBo "[IpocBemienne”

« Anre0Opa u Hayana ananu3za, 10-11 kmaccsl, B 1Byx dactsax. [loypounoe



rIaHupoBanue 1o yueOuuky Anumona I11.A/ ABTop-coctaButens: I'puropbena

I''A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* http://window.edu.ru/ DnexkrpoHHas OMOTNOTEKA YICOHUKOB U

MCTOJUYCCKHUX MAaTCpUaJIOB

* http://www.math.ru Marepuainsl o MaTeMaTuke B EMUHON KoJUTeKIMu

1 pOoBBIX 00pa30BaATEIBHBIX PECYPCOB

« http://www.bymath.ne t T'azera «Martemarukay» M3aaTenbckoro qoma

«IlepBoe ceHTIOps»

* http://www.uztest.ru 3amauu mo reoMeTpun: HHGOPMAITUOHHO-TIOMCKOBASI

CHUCTCMA

* http://www.problems.ru KommbroTepHass MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Maremaruxka. llIkomna. byayriee. CaiitT yuaures

marematuku A.B. [lleBkuna

* http://www.etudes.ru MaremaTudeckoe oOpazoBaHUE: MPOIIIOE U

HaCTOALICC. HHTepHeT OuOJIMOTEKA T10 MCTOAUKE IIPCIIOAaBaHNA MAaTCMAaTUKU

* http://www.exponenta.ru ITopranx Allmath.ru — Bcst maremartika B oHOM

MECTC

* http://www.allmath.ru TlpuknagHas MaTeMaTHKa: CIIPABOYHHUK



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/

MaTeMaTH4eCKUX (GopMyJl, MPUMEPHI U 33/1a4U C PEIICHUAMU

e http://math.rusolymp.ru 3amayHuk U1 IOATOTOBKH K OJMMITHAIAM 1O

MAaTCMaTHKC

* http://tasks.ceemat.ru 3anumMaresbHass MaTeMaTuka — OJIMMIIHA/IbI, UTPBI,

KOHKYPCBI IT0O MaTCMAaTHUKC IJIs1 INKOJIBHUKOB

« http://www.math-on-line.com MareMaTuueckue OIUMITHAIBI IS

IIKOJIbHHUKOB

e http://www.olimpiada.ru MaremaTndeckue OJIMMIIHALGI U OJIUMIINAHBIE

3aa4n


http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/

