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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT 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, JIOKa3bIBAThb
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
MaTEMaTUYECKUX 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] anreOpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIK3a JIEKUT 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, TOJIYICHHBIC 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 YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
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 mocienoBaTensHOMY PACHIMPEHUIO Kpyra HCIOJB3YEeMbIX 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
pe3ynbrare OOydYaromIuecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paloOHAaNbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTApUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
UCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPU PEIICHUH TPUKIATHBIX



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 BBIPAKECHUU,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTl ¢  CHUMBOJBHBIMU  (QOpMamH,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUAS «DyHKIMM W Tpa@UKU» 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, UCHOIB30BaHUE (PYHKUMN 7S pEelIeHUs 3ajad U3 JPYruX y4eOHbIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMATUYECKAM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJNYYEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid u ciaoBecHoil. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nuHUs «Havama mMaTreMaTM4yeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJHBIX 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
YCKOpeHHsI TponeccoB. JlaHHas coaepKaTenbHas JHWHUSA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOrO
aHanu3a CrocoOCTBYeT pa3BUTUIO aOCTPAaKTHOro, (OPMabHO-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, OOBEIUHSIONIUN 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 MAaTEMaTHKH W HCIIOJIL30BATh €TO JJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET pPAa3BUTHIO 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 TMPHU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TNPHKIAJHBIX 3a7ad
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,
OeckoHeuHbIe Tepuoandeckue apodu. [Ipumenenue npoGeil M MPOLEHTOB s
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHHMS, 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.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO 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 LEJbIX U APOOHO-PALMOHANIBHBIX 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 YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHEeHMI. OnpenenuTens MATpUlbl 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
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHble (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
byakuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

Crenennast GyHKIHS ¢ HATypaJdbHBIM U IIEJIBIM TIoKazareneM. 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 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKpPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

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



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. Touku paspbiBa. ACHUMOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K TpaduKy PyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KVIACC

Yucaa v BBIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpandeckas U TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO unchia. [Ipumenenune
KOMITJIEKCHBIX YMCEIT IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PellieHre TpPUroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TIOKA3aTEIbHBIX 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
’KU3HH, NUHTEPIPETALHNS IOJYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK 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 uHTErpana s HAXOXACHUs IUIOWAAEeH MIOCKUX (GuUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe

MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MW HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  OOIecTBa,  MpEeACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue



B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCTIUTAHHUSA:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPpakIaHCKOW WIACHTUYHOCTH, YBOKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTrUX HayKaxX, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOIO ITOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHUEM JIOCTMOKEHUNM HAYKM M JACSATENBHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) 3¢CTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEW, 0OBEKTOB, 3a]a, PEIICHUN, PACCYKIEHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTJIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHIOPTUBHO-03J0POBUTEIBHOM E€ATEIBbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOECCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHMMAaHUE BIUSIHUS
COLIMAJIBHO-?)KOHOMHMUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHME TI00ANIBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOsieM, OpUeHTAIUs
HAa TMPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3ajgad B 00JacTu
OKPY)KAIOLIEH Cpelbl, IJIAHUPOBAHME IIOCTYNKOB M OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILLEH Cpe/Ibl;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH ©  OOIIECTBEHHOM  MpPaKTUKH, IOHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITarloB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMUBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKON KyJIbTypOoll Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO U HCCIEIOBATENbCKYIO JIEATENbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jioruyeckue aeiicTBuUsI:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI 711 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEHUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUSAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIFOUCHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHHIM
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAWBATh apTyYMEHTAIINIO, TIPUBOIUTEH MPUMEPHI
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSTENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBbIe uccieaoBarebLCKHeE AeiicTBUA:

WCITOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATCILCKHA WHCTPYMCHT ITO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEAOBaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4ecKoro o0beKTa, IBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NPOBENEHHOTO  HAOJIOJIEHUS, MCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;



MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecCa, a TaK¥Ke BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIUH, JAaHHBIX, HECOOXOAUMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3TUYHBIX BHIIOB H
dbop™m mpeacTaBICHUS;

CTPYKTYpUpPOBaTh WMHGOPMALMIO, MPEICTaBIATh €€ B pasNUYHbIX (Popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh Ha/1EKHOCTD uHbOopMauu o CaMOCTOSITENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OOwmenne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SICHO, TOYHO, T'PaMOTHO BBIpAXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHMCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY PEUICHUS 3a/1a4H,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOIl TEMBI,
npoOJieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pELICHUS, COIMOCTABISAThH CBOM CYXKACHUS C CYXICHUSIMHU JPYTUX YYaCTHHKOB
Janora, oOHapyXKUBaTh Pa3iMyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEJCTABIATh PE3YJIbTAThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNsI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a/auu, BIOUPATh CIIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJUICKT:

BJIaJIeTh ~ HaBBbIKAMU  TIO3HABATEIbLHONW  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysIbTara PEIICHHS
MaTeMaTU4YECKOM 3a4a4u;



NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEILICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEU U YCIOBUIM, OOBSICHATh MPUUYUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YJIbTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMATH IIeIh COBMECTHOU
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aAIllMI0 COBMECTHOUN paboThI, paclpenessiarTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh IMPOIECC U Pe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJI€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI
1) Oco3HaHue 3HAYECHNS] MATEMATUKH B TIOBCETHEBHOM JKU3HU YEJIOBEKA,
2) bopMupoBaHHE MPEACTABICHU O MaTEeMaTUKE Kak O METOAE MO3HaHUs
JNEWCTBUTEIBHOCTH, ITO3BOJISIOIIEM OIHUCHIBATh U U3y4aTh PEAIbHBIE MPOLIECCHI U
SBJICHUS:
- OCO3HAHUE POJIM MaTEMATHUKU B pa3BuTUH Poccuu u mupa;
- BO3MOYKHOCTh TIIPUBECTH IIPUMEPHI U3 OTEYECTBEHHOM W BCEMHMPHOW HCTOPUU
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB;
3) pasButue yMeHHH paboTaTh ¢ Y4eOHbIM MaTEeMaTHYECKUM TEKCTOM
(aHanmu3MpoOBaTh, U3BJIEKATh HEOOXOJUMYIO MH(OpPMAIIHMIO), TOYUHO U T'PaMOTHO
BBIPAXXaTh CBOM MBICIM C IIPUMEHEHHUEM MATEMAaTHYECKOM TEPMUHOJIOTUH H
CUMBOJIMKHA,  MPOBOJAUTH  KJacCHU(PHUKAIMH, JIOTHYEeCKHEe  O0OOCHOBAaHMS,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUMN:

- OIICPHUPOBAHUC ITIOHATUAMMN: MHOXKCCTBO, 3JICMCHT MHOXXCECTBA, TIOAMHOKCECTBO,
IMPpUHAAJIC)KHOCTD, HaXO0XJICHHUC IICPCCCUCHMN, O6’beI[I/IHeHI/I${
IIOAMHOKCCTBA B HpOCTeI\/'IH_II/IX CUTyalusX;

- PpeIlICHHE CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HAa BCE apU(PMETHUECKUE JICHCTBUS;
- MpUMEHEHHE croco0a MOKCKa PeIIeHus 3aJaul, B KOTOPOM pacCyXIeHHe
CTPOUTCS OT YCJIOBHUSA K TPEOOBAHUIO WM OT TPEOOBaHUS K YCIOBHIO;

- COCTaBJICHUE IIJIaHA PELICHUS 3a1a4H, BbIICIICHUE ITAIOB €€ PELICHUS,
VMHTEPIPETALNS BBIYMCIUTENBHBIX PE3YJITATOB B 3aJ1a4e, UCCIEIOBAHUE
IIOJIyYEHHOI'O PEILEHUs 3a/1a4H;

- HAXO0XJECHHUE MPOLIEHTA OT YUCJIA, YUCJIIA 10 IPOLIEHTY OT HET0, HAXOXKICHUS
IIPOLIEHTHOT'O OTHOLLICHUS JIBYX YMCEJI, HAXOKICHUS IPOLIEHTHOI'O CHUYKECHUS



WJIU TIPOLIEHTHOTO MOBBIIIEHUS BETUYUHBI;

- pELLIEHNE JIOTUYECKUX 3a]1aY;

4) Ppa3BUTHUE NPEACTABICHUN O YUCIIE U YACIOBBIX CUCTEMAX OT HATYpPaJIbHBIX
JI0 IEVCTBUTEINIBHBIX YUCEN; OBJIAJICHUE HABBIKAMU YCTHBIX, IMChbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUM:

OIepUpPOBaHUE OHITUIMU: HATYypaJIbHOE YUCIIO, LIEJI0€ YUCI0, OOBIKHOBEHHAs
Ipo0b, AecATUYHAS IPOOb, CMEUIAHHOE YUCIIO0, PAIMOHAIEHOE YHCIIO,
MPPALHOHAIBHOE YUCIIO;

WCITOJIb30BAHUE CBOMCTBA YHCEI U 3aKOHOB apU(METHIECKUX OTEePAITi C
YUCJIAMU TPU BBINOJIHEHUH BBIYMCIICHUI;

WCITOJIb30BAaHUE TIPU3HAKOB JeIMMOCTH Ha 2, 5, 3, 9, 10 nmpu BeImosHEHNN
BBIYUCJICHUN U PEIICHUH 3a/ay;

BBITIOJTHEHUE OKPYTJICHHUS YUCEIl B COOTBETCTBUU C MPABUIIAMU;

CpPaBHEHHE YHCET,

OLICHUBAHUE 3HAYCHHS KBAAPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO LIEJIOr0 YNCTA;
5) oBiaieHHE CUMBOJILHBIM SI3bIKOM aJIreOphl, TpHUeMaMH BHITIOTHEHUS
TOXJIECTBEHHBIX MPEOOPA30BAHUIN BBIPAKECHU, PEIICHHS YPAaBHEHU, CUCTEM
YpaBHEHUI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOAECIUPOBATh
peanbHbIe CUTYaIluU Ha SI3bIKE alnreOphl, UCCIEA0BAaTh MOCTPOCHHBIE MOJIEIIN C
WCIIOJIb30BAaHUEM armapara anreopbl, HHTEPIPETUPOBATDH MOJTYYCHHBIN
pe3yJbTar:

- BBITIOJIHEHHUE HECJIOKHBIX TPeoOpa3oBaHUM JJIs1 BBIYUCIICHUS 3HAUCHUN
YUCJIOBBIX BRIPAKECHUM, COJIEPKAITUX CTENEHU C HaTypalbHbIM MTOKa3aTeeM,
CTEIICHU C LEJIBIM OTPULIATEIIbHBIM MTOKA3ATEIIEM;

- BBINOJHEHHE HECIOKHBIX TPeoOpa3oBaHuM LIEIbIX, TPOOHO pallMOHATBHBIX
BBIPAKEHUN U BBIPAXKEHUM C KBAJIpaTHBIMU KOPHSIMU; PACKPbIBaTh CKOOKH,
MPUBOUTH MOJOOHBIE ClIaraeMbIe, UCTIOIB30BaTh (DOPMYJIIBI COKPAIIEHHOTO
YMHOXEHUS,

- pElIEeHNE TMHENHBIX U KBAJIPATHBIX YPABHEHUN U HEPABEHCTB, YPABHCHUH U
HEPABEHCTB, CBOJIAIIMXCS K JIMHEHHBIM WM KBaJAPATHBIM, CHCTEM YPaBHEHUN U
HEPaBEHCTB, N300PKCHNUE PEIICHUI HEPABEHCTB U MX CUCTEM Ha YHCIIOBOM
MPSIMO;

6) oBiaicHNE CUCTEMOM (HYHKIIMOHATBHBIX TTOHATHH, pAa3BUTHE YMCHHUSI
UCIIOJIB30BaTh (DYHKIIMOHATBLHO-TpapUUYECKUE NPEICTABICHUS ISl PEIICHUS
Pa3IMYHBIX MAaTEeMATUYECKUX 3a/1a4, JJIsl OMMCAHUS U aHAJIN3a PeabHbIX
3aBUCUMOCTEM:

- OTIpEeJIeTICHNUE TTOJI0KEHUSI TOUYKHU 10 €€ KOOpANHATaM, KOOPAUHATHI TOUKH 110 €€
MOJIOKEHUIO HA TJIOCKOCTH;

- HaxXOoXJeHHe Mo rpapuky 3Ha4yeHUN (PyHKIMU, 00JIaCTU ONpeesIeHHUs,
MHOKECTBA 3HaUEHUH, HyJIeH (QYHKIINH, MPOMEXKYTKOB 3HAKOTIOCTOSTHCTBA,
MPOMEKYTKOB BO3pacTaHUsi © YyObIBaHWS, HAMOOJBIIETO W HAMMEHBIIIETO
3HaueHUs QyHKIUY;

- IOCTPOEHHE rpaduKa TMHEHHON U KBaAPaTUIHON (PyHKIIUI;

- olepupoBaHME Ha ©0a30BOM YypOBHE TMOHSATUSMU: MOCIEAOBATEIBHOCTD,



apuQMeTHIeCcKas MPorpeccusi, TeOMETpHUIECKasi IPOrPECCHs;
- HWCIOJIb30BaHHE CBOMCTB JIMHEHHON U KBaJAPaTHUHOU (HYHKIIUN U UX rpaduKoB
[P pEUICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MTPEAMETOB.

K koniy oOyuenuss B 10 kjacce 0OydyarOUIMICAd MOJYYUT CIEAYIOIINE
npeaMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciia 1 BbIYHCICHHSA:

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: PAIMOHATBHOE YHCIO, OCCKOHEYHas
nepuoanyeckas JIpoOb, MPOUEHTHI, HPPALUOHAIBHOE YHCI0, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl Il pPELICHUs MPUKIAJHBIX 3aJad U3
PAa3JIUYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NMPUOIMKEHHBIE BBIYMCIICHUS, TPAaBUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHNS JaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHATUEM: APUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM uucia, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCUHYC M apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEepPeMEHHOM,
MHOTOYJIEH ¢ MedbMH KO3 (uIMeHTaMl, KOPHM MHOTO4YIeHA, HPUMEHATH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACIIUTENIb MATPULBl 2 X 2 W €ro TEOMETPUYECKUN CMBICI,



UCIIOJIb30BaTh CBOWCTBA ONpeAesuTeNnst 2 X 2 1y BBIYMCIICHUS €r0 3HA4YEHHS,
OPUMEHATH ONPEACTUTENN JJI1 PELIEHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEabHBIE CUTYallMH C TIOMOIIbIO CUCTEMBl JJMHEWHBIX YpaBHEHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIH C TOMOUIBI0 MATpUI] U OINpeACTUTENEH,
UHTEPIIPETUPOBATH MMOJTYYCHHBIN pPe3yNbTaT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITIOJHSATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUN;

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapuMuuecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISIS MPOBEPKY KOPHEA;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXoAumble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEpPaBEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEA0BAThH
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIus GyHKIUNA, Tpaduk QyHKIUH,
BBITIOJTHSATH JIEMEHTApHBIC MPeoOpa3zoBaHus IpapuKoB (yHKIIHIA;

CBOOOHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanyeckre QyHKIUHU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMBl (pyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHue (YHKIUU Ha
IPOMEKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHSI C HATypalbHBIM U
HENbIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIUU OOpaTHOW CTENEHHU C
HaTypaJIbHbIM [10Ka3aTelIeM;

ONEpPUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTU4Has U JApOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;



CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTeslbHAas M JorapupmMuyeckas
GyHKUMHA, UX CBOMCTBA U TrpauKH, HUCIOJIb30BaThb MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpPEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTA;

UCIOJIb30BaTh rpaduku (GYHKIMM Ui UCCIEIOBAaHUS IMPOLIECCOB |
3aBUCUMOCTEH MpHU PEIICHUH 3aJlad U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauana MaTeMaT4uecKOro anajau3sa:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKass U TeOMETpUYEecKast
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPECCUs], TUHEUHBIN U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyIIa CIIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIIOJB30BaTh IPOTPECCUM Uil PEUICHUS PEANBbHBIX 3a4ad IPUKIIATHOIO
XapakrTepa;

cBOOO/IHO OTIEPUPOBATH NOHATUSMMU: MOCIEI0BATENIBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIE0BATEIILHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOXKICHHUS MAaTeMaTHYECKOrO0 aHajiu3a Kak aHalau3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ~OIEPUPOBATH TMOHATUSIMHU: HENPEPhIBHbIE (YHKIUU, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATHEM: (YHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIMN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJHO OIEpPUPOBATH MOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS], YACTHOIO U KOMIO3ULIUH
IBYX (YHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  MOHATUSIMU:  MHOXKECTBO, ONEpaluud  Haj
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONMCaHUs PeajbHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOr0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.



K koniy ob6yuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIINE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havajla MaTeMaTUYECKOTro aHaIu3ay:

Yucsia v BBIYMCIICHUS:

CBOOOJHO ONEPHUPOBATh MOHATHSAMHU: HATypAJIbHOE M LEJI0E YHCIIO,
MHOKECTBA HATypaJbHbIX U LIEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEpPUPOBATH IOHATUEM OCTAaTKa MO MOAYJIO, 3alHCHIBATH
HaTypaJbHBIC YKCJIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: KOMILIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHCa B alreOpanyeckod u
TPUTOHOMETPUUECKON (opMe, BBITIOIHATH apu(PMETHUECKUE ONEpaIud C HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, TMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEM MpH pElIEHUHu TPUTOHOMETPUUECKOIO
YpaBHEHUS;

CBOOOIHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSITh  HEOOXOIUMbIE  (QOPMYJBI  JJISI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBbI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMBbl U COBOKYITHOCTEW pPallMOHAJIBHBIX, UPPALIMOHATIBHBIX, MOKA3aTENbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

pemarhb palMoHaJIbHEbIE, UppalMoHaIbHbIE, MOKa3aTeJbHBIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJIeprKalllie MOJIYJIM U apaMeTphl;

MPUMEHSTH TpaduuecKre METOIbI JJIA PEIICHUS YpaBHEHUN W HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAQKEHUS, YPAaBHEHMUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 3a/1auH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreOpsl,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTar.

DyHKUMM U TPapuKu:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIETIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;



CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMH W HEPaBEHCTB Ha
KOOPIMHATHOH TIOCKOCTH;

CBOOOJIHO OINEpPHpPOBaTh TOHATHUSAMHU: TpadUKH TPUTOHOMETPHUUCCKHX
GyHKIINN;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCICIOBAHUS PEabHBIX
TIPOIIECCOB.

Hauajia MaTeMaTH4eCKOT0 aHAJIH3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBIL;

HaXOAWTh HanOoJbIlIee U HANMEHbIIIee 3HAUCHUS (PYHKIIMH HEMPEPHIBHON Ha
OTpPE3KE;

UCIOJIb30BaTh IMPOU3BOJHYIO U HAaXOXKJIEHUS HAWIydIlero penieHHus B
OPUKIATHBIX, B TOM YHCIE COLUMAIbHO-)KOHOMHYECKUX, 3aJayax, i
OTIpPE/IENICHUS] CKOPOCTH W YCKOpPEHHWsS Tpolecca, 3aJaHHOrOo (QOpMyJod WM
rpadukom;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: IE€PBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTAapHbIX (YHKUUMNH U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOAWTh IJIOMAN TUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOIIHIO0 MHTETpAIa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
coctaByieHus T PepeHITNAIbHBIX YPaBHEHUN;

pelaTth MPUKIAJAHBIE 33a4d, B TOM YHWCJIE COLHUATbHO-d9KOHOMUYECKOTO U
(bu3MYECKOTO XapaKkTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIHN3a.
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6 p p p 22 1 https://www.mathematics.ru
aBHEHUS
yp https://www.uchportal.ru/
https://resh.edu.ru/
7 [TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1 https://www.mathematics.ru

https://www.uchportal.ru/




https://resh.edu.ru/

HenpepriBabie pynkiuu. [IponsBoanas 20 1 https://www.mathematics.ru
https://www.uchportal.ru/
[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS e
- ’ ’ 5 2 https://www.mathematics.ru
SHAHIH https://www.uchportal.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
M 11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
HccnenoBanue GyHKIHIA C ITOMOIIIBIO Pt/ frshed s
. 22 1 https://www.mathematics.ru
MPOHSBOAHON https://www.uchportal.ru/
https://resh.edu.ru/
[TepBooOpasHas u uHTErpa 12 1 https://www.mathematics.ru
https://www.uchportal.ru/
I'paduku TpUroHOMETpUUSCKUX (PYHKIIHH. Dl A
TpHTOHOMETpHYECKIE HepaBeHCTsa 14 1 https://www.mathematics.ru
https://www.uchportal.ru/
UppatmonansHble, MOKa3aTENbHBIE U R el s
’ 24 1 https://www.mathematics.ru
norapudMuYecKre HePaBeHCTBA https://www.uchportal.ru/
https://resh.edu.ru/
KoMmnnekcubie unciia 10 1 https://www.mathematics.ru

https://www.uchportal.ru/




https://resh.edu.ru/

HarypanbHble u niensle ynucna 10 1 https://www.mathematics.ru
https://www.uchportal.ru/
Cucremsl palMOHAIbHBIX, UPPALUOHAIBHBIX https://resh.edu.ru/
MOKa3aTEeIbHBIX U JIOTAPU(PMUUECKUX 12 1 https://www.mathematics.ru
YPaBHEHHMU https://www.uchportal.ru/
https://resh.edu.ru/
3ajauu ¢ mapameTpamu 16 1 https://www.mathematics.ru
https://www.uchportal.ru/
[ToBTOpeHue, 00001ICHNE, CHCTEMATH3AIINS Pt/ frshed s
P ’ H ’ H 16 2 https://www.mathematics.ru
3HaHUI
https://www.uchportal.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KJIACC
Ne KoumnuecTBo yacos HMara
JJIeKTPpOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTHyeckn H3Yy4YeHHU
o0pa3oBaTe/bHbIE PeCypPChl
n 0 e padoThI e padoThI A
MHOX€eCTBO,
onepaluy HaJl :
1 https://resh.edu.ru/subject/lesson/1553/start/
MHOXECTBAMHU U UX
CBOMCTBA
Juarpammsl Diinepa- .
1 https://resh.edu.ru/subject/lesson/1986/start/
Benna
[IpumeHeHne
TEOPETUKO- 1 https://resh.edu.ru/subject/lesson/2741/start/
MHOXECTBEHHOT'O




anmnapara Jjs
pelieHus 3aaad

PanmoHanbHBIC YKCIA.
OOBIKHOBEHHBIE U
JecATUYHbIE IpooHu,
MIPOLICHTHI,
OeCKOHEUHbIE
MIEPHOINICCKHE IPOOH

https://resh.edu.ru/subject/lesson/3785/start/32
6

779/

PanumonannHBIC YKCIA.
OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH,
IIPOLICHTHI,
OeCKOHEUHbIE
MEPHOIUYECKHE IPOOH

https://resh.edu.ru/subject/lesson/3785/start/32
6

779/

[Ipumenenue apobdeit
1 IPOLUCHTOB JIA
peleHust MPUKIIATHBIX
3aja4

https://resh.edu.ru/subject/lesson/3785/start/32
6

779/

[Ipumenenue apobeit
1 IPOLUCHTOB JIA
PEIICHUA MPUKIAIHBIX
3aja4

https://resh.edu.ru/subject/lesson/6915/main/23

6435/

JleicTBUTENbHBIE
yucia. ParimonanbpHbIe
Y UppAIMOHATIEHEIE

https://resh.edu.ru/subject/lesson/3785/start/32
6

779/
qucia
Apudmernueckue
prd https://resh.edu.ru/subject/lesson/6915/main/23
OTICPAIIAH C

JNIEUCTBUTEILHBIMHI

6435/




qucjiaMu

Monaynb https://resh.edu.ru/subject/lesson/4730/start/14
10 JICHCTBUTEILHOTO 9
YKCja U €ro CBOMCTBa 073/
[TpubmmxEéHHbIC
BBIYMCIICHHUS, TPaBUJIa
11 OKpYTJICHHS, https://resh.edu.ru/subject/lesson/6915/main/23
MPUKHJIKA U OLIEHKA 6435/
pe3yibTaTa
BBIYHCIICHHUI
OCHOBHbBIE METOJIbI
peLIeHUS LETbIX U )
https://resh.edu.ru/subject/lesson/4730/start/14
JIpoOHO-
12 panMoHaIBHBIX 2
YPaBHEHUU U 073/
HEPaBEHCTB
OCHOBHBIE METO/IbI
peIIeHus TEeNbIX U
13 ApodHo- https://resh.edu.ru/subject/lesson/1985/start/
panMoHaIBHBIX
YpPaBHEHUU U
HEPaBEHCTB
OCHOBHBIC METOJIBI
peIIeHus TENbIX 1 )
1poGHO- https://resh.edu.ru/subject/lesson/5298/start/32
14 paInoHaTBHBIX 8
YpaBHEHUH U 268/
HEPaBEHCTB
15 MHOTro4JIeHEI OT https://resh.edu.ru/subject/lesson/1985/start/




OJIHOM IIEPEMEHHO.
Jenenne MHOTOUJICHA
Ha MHOTOYJIEH C
octatkoM. Teopema

besy
MHOro4JIeHbI ¢
https://resh.edu.ru/subject/lesson/5298/start/32
LIEIBIMHU
16 6
kod(purmeHTamu. 969/
Teopema Buera
17 Pemenue cucrem
JMHEUHBIX YpaBHEHUN
https://resh.edu.ru/subject/lesson/3778/start/15
18 PCHIef{I/IC CHUCTEM ) 8
JMHEUHBIX YpaBHEHUN 733/
Marpuiia cuctemsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens
19 MaTpHIlbl 2X2, ero https://www.youtube.com/watch?v=CR4ErAzd
r€OMETPUYECKHUN 14Q
CMBICH U CBOMCTBA;
BBIUHCIICHHE €TO
3HAYEHUS
Onpenenurens https://sdamgia.ru/ https://mathege.ru/
MaTpulbl 2X2, ero
20 r€OMETPUYECKHUN

CMBICJI M CBOMCTBA;
BBIYHCIICHHUE €T0
3HAYCHMS




21

IIpumeHeHue
ONPEIEIUTENS 1151
peLIeHus] CUCTEMBI
JINHEMHBIX YpaBHEHUH

https://sdamgia.ru/ https://mathege.ru/

22

Pemrenne npukitagHbIx
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHEHHBIX
ypaBHEHUU

https://www.youtube.com/watch?v=CR4ErAzd
14Q

23

Pemrenne npukitagHbeIx
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
ypaBHEHUH

https://sdamgia.ru/ https://mathege.ru/

24

KonTponbhas padora:
"ParioHaabpHbIE
YpaBHEHUS U
HEpaBEHCTBA.
CucteMbl TMHEHHBIX
ypaBHeHuUi"

https://sdamgia.ru/ https://mathege.ru/

25

OyHK1MSL, CIOCOOBI
3aanus QyHKIIAHU.
B3aumHo oOpaTHbIE

GbyHKIHU.
Kommozunus

byHKIII

https://resh.edu.ru/subject/lesson/5540/start/327
000/

26

I'paduk PpyHkuMM.
DneMeHTapHbIe
npeoOpa3oBaHus

rpaduKoB PyHKIIHIA

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph9

27

OO6macTpb omnpeeneHus

https://resh.edu.ru/subject/lesson/2569/start




28

29

30

31

32

Y MHOKECTBO
3HAYCHHUH (PYHKITUH.
Hymu ¢ynkiun.
[IpoMexxyTku 3HAK
MOCTOSIHCTBA

YETHEBIE U HEUETHDIE

byHKIHM.
[Tepuonuueckue

GbyHKIIH.
[IpomexyTku
MOHOTOHHOCTH
byHKIIUN
Maxkcumymsl U
MUHUMYMBI ) yHKITUH.
Haubonbuiee u
HauMEHbIIIee
3HaYeHUe PYHKIMU Ha
IIPOMEXKYTKE
JIuHelinas,
KBaJIpaTHU4HAs U
TPOOHO-TMHEWHAS
byHKIMHA
DneMeHTapHoe
HCCIIEJOBaHNE U
MOCTpOCHHE TpadUKOB
3TUX QYHKIUH
DneMeHTapHoe
HCCIIEJOBAaHNE U
MOCTpOCHHE TpadUKOB

https://resh.edu.ru/subject/lesson/2569/start

https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph2/

https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph4

https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph2/

https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph4




3THX PYHKUIUH

CreneHb ¢ LEIbIM

33 rmokazareseM. buaom
HrroToHa
(CTemeHs ¢ uenbiu https://resh.edu.ru/subject/lesson/7242/main/24
34 rokasareyeM. buaom
8570/
HrroTona
Crenennast GyHKIHS C
35 HaYpaiIbHbIM A https://sdamgia.ru/ https://mathege.ru/
LIEJIBIM ITOKA3aTeIIeM.
E€ cBoiicTBa u rpaduk
KonTponbHas padora:
36 "CrenenHas GyHKIUS. https://resh.edu.ru/subject/lesson/7242/main/24
E€ cBoiictBa 1 8570/
rpaduk"
Apudpmernueckuit
37 KOpEHb HaTypaJbHON https://mathematics.ru/textbook4/chapterl/secti
CTEIIEHU U €r0 on3/paragraph4
CBOICTBa
Apudpmernueckuii
38 KOpPEHb HATypAIbHOM https://resh.edu.ru/subject/lesson/5498/start/272
CTEIICHU U €r0 542/
CBOICTBa
[IpeobpazoBanmst
HHCTIOBRIX . https://resh.edu.ru/subject/lesson/5498/start/272
39 BBIpa)KCHUH,

COJIEpKALINX CTENIEHU
U KOpHH

542/




40

41

42

43

44

45

[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIep>KaIINX CTEeHH
1 KOpHU

[IpeobpazoBanus
YHCIIOBBIX
BBIPAYKCHU,
COJIEp>KaIINX CTEICHH
1 KOpHU

Hppauunonansusie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS
UPPaLMOHAIBHBIX
ypaBHEHUH

Hppanmonanbusie
ypaBHeHUs1. OCHOBHbIE
METO/BI PEILICHUS
HUPPALMOHAIIBHBIX
ypaBHEHUH

Hppanmonanbusie
ypaBHeHUs. OCHOBHbIE
METOBI PEILICHUS
HUPPALMOHAIIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE
MEePEXObl B PEILICHUU
HppalMOHAJIbHBIX
ypaBHEHUU

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph4

https://resh.edu.ru/subject/lesson/5498/start/272

542/

https://resh.edu.ru/subject/lesson/5569/start/159

263/

https://www.uchportal.ru/video/vic/algebra 10

klass/stepennye funkcii

https://resh.edu.ru/subject/lesson/5569/start/159

263/

https://resh.edu.ru/subject/lesson/3798/start/15
9

138/




PaBHOCUIIBHEIE
MEepEeXOobl B PEIICHUU

https://resh.edu.ru/subject/lesson/5569/start/159

46
HppalOHaIbHBIX 263/
YpaBHEHUU
PaBHOCUIIBHBIE
47 IEPEXOAbl B PELICHUU https://www.uchportal.ru/video/vic/algebra 10
UPPALUOHATBHBIX klass/stepennye funkcii
YpaBHEHUU
PaBHOCUITBHBIE
https://resh.edu.ru/subject/lesson/3798/start/15
48 MepeXo/Ibl B pEeUICHUN g
UPPALUOHAIBHBIX B
o 138/
ypaBHEHUH
CoiicTBa u rpauk
KOpHSI N-Oi CTENEHU
P https://resh.edu.ru/subject/lesson/4729/start/15
49 Kak pyHKIIH 9
00paTHO# CTETIEHH C =
013/
HaTypaJbHbIM
MOKa3aTelemM
CgoiicTBa 1 rpadux
KOpHSI N-O CTENEHU
P https://resh.edu.ru/subject/lesson/3841/start/22
50 KaK (QyHKIIMH c
00paTHOM CTeTeHu ¢ =
573/
HaTypaJbHbIM
MOKa3aTeaeM
KonTponbnas pabora:
"CoiicTBa u rpadux https://resh.edu.ru/subject/lesson/4729/start/15
51 KOpHSI N-0i1 CTETeHH. 9

WppatmonanbHele
ypaBHeHus"

013/




CreneHs ¢

allMOHAJILHBIM
52 patt . https://sdamgia.ru/ https://mathege.ru/
IOKa3aTejieM U eé
CBOICTBa
Crernens ¢ .
https://resh.edu.ru/subject/lesson/4729/start/15
53 palMoHaIbHBIM 9
mokasaTreljieM U eé -
o 013/
CBOICTBa
CrermeHs ¢ .
https://resh.edu.ru/subject/lesson/3841/start/22
54 paloHaIbHBIM c
mokasaTreiieM U eé -
o 573/
CBOICTBa
ITokazarensHas https://resh.edu.ru/subject/lesson/5627/start/15
55 dbyHKIMS, €€ CBOMCTBA 9
u rpadux 321/
Hcnonp3oBanue https://resh.edu.ru/subject/lesson/3841/start/22
56 rpaduka QyHKIUH IS 5
peuieHusl ypaBHEHU I 573/
Hcnionp3oBanue https://resh.edu.ru/subject/lesson/5627/start/15
57 rpaduka QyHKIUH IS 9
pelieHus ypaBHEHU N 321/
TToka3zaTenbHbIe https://www.uchportal.ru/video/vip/714/algebra
ypaBHeHus1. OCHOBHBIE 10 klass/pokazatelnaja funkcija/videourok p
58 METOJIBI PelIeHHs o_matematike pokazatelnye uravnenija
MOKa3aTeIbHBIX
ypaBHEHUH
Tloka3zaTenbHbIe
59 ypaBHeHUs1. OCHOBHBIE https://sdamgia.ru/ https://mathege.ru/

MCTObI pCHICHUSA




MOKa3aTeIbHBIX
ypaBHEHUU

[TokazarenbHble
ypaBHeHUs. OCHOBHbIE

https://www.uchportal.ru/video/vip/714/algebra
10 klass/pokazatelnaja funkcija/videourok p

60 METO/[bI PELICHNUs o_matematike pokazatelnye uravnenija
MOKa3aTeIbHBIX
ypaBHEHUU
Konrponsnas pabora:
"IlokazarenbHas
61 byHKIHSA. https://sdamgia.ru/ https://mathege.ru/
[TokazarenbHbIE
ypaBHeHuUs"
https://resh.edu.ru/subject/lesson/5753/start/27
62 Jlorapudm uucna. 5
Caoiicta norapudma =
https://resh.edu.ru/subject/lesson/3823/start/19
63 J'IorzipmbM qucia. 8
CoiicTBa norapudma 625
https://resh.edu.ru/subject/lesson/5753/start/27
64 Jlorapudm uucna. 5
CoiicTBa norapudma B
JecsTuunbie U https://resh.edu.ru/subject/lesson/3823/start/19
65 HaTypaJbHbIE 8
sorapupmbl 625
Hecstuanbie u
66 HaTypaJIbHBIE https://sdamgia.ru/ https://mathege.ru/
Jorapu@msl
67 [IpeobpaszoBanue https://resh.edu.ru/subject/lesson/3834/start/19

BBIPAKECHUI,

8




coZepKalux 687/

sorapu@mbl

[IpeobOpaszoBanue .

——— https://resh.edu.ru/subject/lesson/3834/start/19
o8 coJiepKaIInx &

687/

norapu@mbl

[IpeobpazoBanue
69 BIpANCHIH, https://sdamgia.ru/ https://mathege.ru/

coJiepKaIInx

norapu@mbl

Jlorapudmudaeckas https://resh.edu.ru/subject/lesson/3834/start/19
70 ¢byHKIMs, €€ CBOICTBA 8

u rpaduk 687/

Jlorapudmuueckas
71 ¢byHKIMS, €€ CBOICTBA https://sdamgia.ru/ https://mathege.ru/

u rpaduk

Hcnonp3oBanue https://resh.edu.ru/subject/lesson/4732/start/19
72 rpaduka QyHKIHH IS 8

peuieHus: ypaBHEeHU I 842/

Hcnonp3oBanue https://resh.edu.ru/subject/lesson/4733/start/19
73 rpaduka QyHKIUH ISt 9

peuieHus: ypaBHEHU I 150/

Jlorapudmuueckue

ypaBHeHus. OCHOBHBIE https://resh.edu.ru/subject/lesson/4732/start/19
74 METO/IBI PETIICHHST 8

Jorapu(pMUIECKUX 842/

YpaBHEHUI

https://www.uchportal.ru/video/vip/718/algebra

75 Jlorapudmuueckue

10 klass/logarifmicheskie funkcii/videourok




ypaBHeHUs. OCHOBHbIE
METO/IbI peIIeHuUs
Jorapu(pMUIECKUX
ypaBHEHUU

po algebre logarifmicheskie uravnenija

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE

https://www.uchportal.ru/video/vip/718/algebra

76 METO/bI PEIICHHS 10 klass/logarifmicheskie funkcii/videourok
JoTapu(PMUIECKUX po algebre logarifmicheskie uravnenija
ypaBHEHUH
PaBHOCUITBHBIE
MepeXo/Ibl B pEeUICHUN _

77 P P https://sdamgia.ru/ https://mathege.ru/
Jorapu(pMUIECKUX
ypaBHEHUH
PaBHOCHIIBHBIE .

https://resh.edu.ru/subject/lesson/4733/start/19

78 MepeXo/Ibl B pEeUICHUN 9
JJorapu()MHUYECKUX -

pu¢d : 150/
ypaBHEHUH
KonTponbHas pabora:
"Jlorapupmuueckast https://resh.edu.ru/subject/lesson/6019/start/19

79 byHKIHSL. 9
Jlorapudmuueckue 181/
ypaBHeHus"

Cunyc, KOCHUHYC, https://resh.edu.ru/subject/lesson/6019/start/19

80 TaHTCHC W KOTAaHTCHC 9
YHCJIOBOT'O apryMeHTa 181/

Cunyc, Kocunyc, https://resh.edu.ru/subject/lesson/3863/start/32

81 TaHTE€HC U KOTAHTEHC z
YUCIIOBOTO apryMEHTa 031/

82 Apkcunyc, https://resh.edu.ru/subject/lesson/3876/start/19




ApKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO apryMeHTa

|©

243/

Apxkcunyc,
aApPKKOCHHYC U

https://resh.edu.ru/subject/lesson/3863/start/32
7

83 ApPKTAHT€HC 031/

YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas https://resh.edu.ru/subject/lesson/3876/start/19

OKPYKHOCTb, 9
84 OIpeieleHHE 243/

TPUTOHOMETPUUYECKUX

(GyHKIIUI 9HUCIOBOTO

aprymeHra

Tpuronomerpuueckas

OKPY’KHOCTBb,

https://resh.edu.ru/subject/lesson/4735/start/19

85 orpezesneHue 9

TPUTOHOMETPUYECKUX 274/

(GyHKIMN 4HUCIOBOTO

aprymeHTa

OcHOBHBIE https://resh.edu.ru/subject/lesson/4734/start/19
86 TPUTOHOMETPHYECCKUE 9

(hopMyIbI 305/

OCHOBHELC https://resh.edu.ru/su bi;ct/lesso n/3489/start/29
87 TPUTOHOMETPUYECKHE 739/

(hopMyIibI

OcHOBHBIE https://resh.edu.ru/subject/lesson/3887/start/19
88 TPUTOHOMETPHUYECKHE 9

(bopMyIIbI

367/




OCHOBHEBIE

https://resh.edu.ru/subject/lesson/4734/start/19

89 TPUTOHOMETPUYCCKHE 9

bopmyIbl 305/

[IpeoOpaszoBanue https://resh.edu.ru/subject/lesson/4734/start/199
90 TPUTOHOMETPHUYECKUX

BBIPAKCHUIN

TIpeo6pasoBanue https://resh.edu.ru/subject/lesson/3490/start/19
91 TPUTOHOMETPUUYECKUX 2

BBIPA)KCHUI 398/

[IpeobpaszoBanue
92 TPUTOHOMETPUUYECKUX https://sdamgia.ru/ https://mathege.ru/

BBIPAKCHUI

[IpeobpaszoBanue https://resh.edu.ru/subject/lesson/3490/start/19
93 TPUTOHOMETPUUICCKUX 9

BBIPAYKEHU I 398/

Pemenue https://resh.edu.ru/subject/lesson/6322/start/11
94 TPUTOHOMETPUYECKHUX 4

ypaBHEHUi 653/

Pemenue https://resh.edu.ru/subject/lesson/6317/start/19
95 TPUTOHOMETPHUYECKUX 9

YpaBHEHUN 681/

Pemenue https://resh.edu.ru/subject/lesson/4736/start/19
96 TPUTOHOMETPHUYECKUX 9

YpaBHEHUU 743/

Pemenue https://resh.edu.ru/subject/lesson/6322/start/11
97 TPUTOHOMETPUYECKHUX 4

ypaBHEHHi 653/
98 Pewenue https://resh.edu.ru/subject/lesson/6317/start/19




TPUTOHOMETPHYECCKUX 9
YpaBHCHHIA 681/
Pemienue
99 TPUTOHOMETPUIECKHIX https://sdamgia.ru/ https://mathege.ru/
YpaBHEHUU
Pemenne https://resh.edu.ru/subject/lesson/4736/start/19
100 TPUTOHOMETPHUUYCCKUX 9
YpaBHEHUU 743/
KoHntposbHas padora: https://resh.edu.ru/subject/lesson/4737/start/19
"TpuroHomMeTpuyecKu 9
101 e BBIpaXeHUs U 804/
TPUTOHOMETPUUYECKHUE
ypaBHEHUS"
ITocnenoBaTenbHOCTH, https://resh.edu.ru/subject/lesson/6314/start/19
CITIOCOOBI 3aJaHUS 9
102 MOCaeI0BaTEeIbHOCTE N
. Meron
MaTeMaTH4YeCKOn
WHIYKITAN
MOHOTOHHBIE U https://resh.edu.ru/subject/lesson/6321/start/19
OTrpaHUYECHHbBIE 9
103 I10CJIEI0BATENBHOCTH. 989/
Hcropus ananusa
OCCKOHEYHO MaJTbIX
Apudmernucckas https://resh.edu.ru/subject/lesson/6320/start/20
104 0
nporpeccust 020/
105 I'eomerpuueckas https://sdamgia.ru/ https://mathege.ru/

nporpeccus




106

beckoneuno
yOBIBaromas
reoMeTpHYECKast
porpeccus

https://sdamgia.ru/ https://mathege.ru/

107

Cymma OecKoHEYHO
yObIBatomei
reOMETPUYECKOI
MIPOrpeccuu

https://resh.edu.ru/subject/lesson/2006/start/

108

JInaenHbIi 1
SKCITOHECHITTAIbHBIN
poct. Hucio e.
dopMyia CI0XKHBIX
MPOIIEHTOB

https://resh.edu.ru/subject/lesson/2121/start/

109

JInaenHbI 1
SKCITOHECHITMATbHBIN
poct. Hucio e.
dopmyiia CIOKHBIX
MPOLIEHTOB

https://www.youtube.com/watch?v=JtPHCzSG
3Fw

110

Hcnonp3oBanue
MIPOTPECCUU IS
pCHIeHI/ISI peaanHx
3a/1a4 IPUKIATHOTO
XapakTepa

https://sdamgia.ru/ https://mathege.ru/

111

KonTponbHas pabora:
"ITocieqoBaTeIbHOCTH
u porpeccun”

https://sdamgia.ru/ https://mathege.ru/

112

HenpepsiBable

GbyHKIMHT B BX
CBOMCTBa

https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph?7/




Touka pa3psbiBa.

113 AcuMnTOTHI Tpad)UKOB https://resh.edu.ru/subject/lesson/1996/start/
byHKIMHA
CaoiicTBa pyHKUINI . .
114 HempepHIBHBIX Ha https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph?7/
OTpE3Ke
CaoiicTBa GyHKITUH
115 HEIIPEPBIBHBIX Ha https://sdamgia.ru/ https://mathege.ru/
OTpe3Ke
MeTtoa MHTEpBaJOB
116 JUTSL peIeHUs https://resh.edu.ru/subject/lesson/1996/start/
HEPaBEHCTB
MeTtoa MHTEpBaJOB
117 JUTSL peIeHUs https://sdamgia.ru/ https://mathege.ru/
HEPaBEHCTB
Merton nHTEpBANIOB
118 JUISL pEIIeHUS https://resh.edu.ru/subject/lesson/1996/start/
HEPaBEHCTB
[IpuMeHeHne cBOWCTB https://resh.edu.ru/subject/lesson/4923/start/20
119 HETIPEPBIBHBIX 0
GbyHKIUN 15 980/
pelieHus 3a1a4
IIpuMeHeHnEe CBOWCTB https://resh.edu.ru/subject/lesson/3976/start/20
120 HETPEPBIBHBIX 1
byHKIUR s 104/
pelieHus 3a1a4
https://resh.edu.ru/subject/lesson/4923/start/20
121 IlepBas u BTOpas 0

IMIPONU3BOJHEIC

980/




byHKIIH

Onpenenenue, https://resh.edu.ru/subject/lesson/3976/start/20
122 reOMETPUICCKUI 1

CMBICIT IPOHU3BO/THOM 104/

Onpenenenue, https://resh.edu.ru/subject/lesson/4923/start/20
123 (bUBUYECKU CMBICIT 0

HPOM3BOIHOM 980/

VYpaBHenue https://resh.edu.ru/subject/lesson/3976/start/20
124 KacareJbHOM K 1

rpaduky QyHKIHHU 104/

YpaBHeHue
125 KacaTeJIbHOU K https://sdamgia.ru/ https://mathege.ru/

rpaduky GyHKIIUU

[IpousBoaHbIE https://resh.edu.ru/subject/lesson/4922/start/20
126 AIIEMEHTAPHBIX 1

byHKIMIT 042/

IIpousBoaHbIe
127 2JIEMEHTaPHBIX https://sdamgia.ru/ https://mathege.ru/

byHKIMIT

[IpousBoaHas cyMMsl, https://resh.edu.ru/subject/lesson/6114/start/20
128 IPOM3BEICHUS, 1

YaCTHOI'O U 073/

KOMITO3UIIUHU (DYHKITHIHA

[IpousBoaHas CymMMBl, https://resh.edu.ru/subject/lesson/3954/start/20
129 POM3BEICHUS, 1

9acTHOTO U

KOMITO3UIIUHU ()YHKITHIA
130 [IpousBogHAas CyMMBI, https://sdamgia.ru/ https://mathege.ru/




MIPOU3BE/ICHUS],
YaCTHOT'O U
KOMITO3HUITUHU () YHKITHA

131

132

133

134

Konrponsnas pabora:
"IIponsBoaHas"

[ToBTOpEHUE,
000011IeHNE,
CHCTEMAaTHU3alHs
3HaHui: "YpaBHeHus"
IToBTOpEHUE,
000011IeHHE,
CHCTeMaTH3amus
3HaHuit: "Oyukiun"
Htorosas
KOHTpPOJIbHAs paboTa

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

135

Hrorosas
KOHTpOJIbHas paboTa

https://sdamgia.ru/ https://mathege.ru/

136

[ToBTOpEHuE,
00o01Ienue,
CHUCTEMATHU3aLA
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

https://sdamgia.ru/ https://mathege.ru/




11 KJIACC

Ne
n/ Tema ypoka
n

KoaunuecTBO 4acoB

Bcer KoHTpo/bHBI
0 e padoThl

IIpakTH4eckn
e padoTsl

Jlara
H3yYeHH
|

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE pecypchl

[Ipumenenue
IIPOU3BOJHOM K
UCCIICJOBAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

[Ipumenenne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
SKCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
KCTPEMYMBI
IIpumeneHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




[Ipumenenue
MIPOU3BOAHOM K
HCCIIEOBAHUIO
byHKIMA HA
MOHOTOHHOCTh U
KCTPEMYMBI

[Ipumenenue
MIPOU3BOAHOM K
HCCIIEA0BAHUIO
byHKIMI HA
MOHOTOHHOCTbh U
HKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIErO U
HaVMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue
HanOOJIBIIIETO U

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/3966/start/20
1

13

https://resh.edu.ru/subject/lesson/3987/start/27

HaVMEHBIIIETO 3

3HA4YCHUS =
810/

HEIPEPBIBHON

(GyHKIIMHM Ha OTpe3Ke

Haxoxnenue

HauOOJIBIIEro U
HAaUMEHbIIIETO
3HauYEHUs
HEIPEPBIBHON

https://resh.edu.ru/subject/lesson/3966/start/20
1

135




(byHKIMHU HAa OTpe3Ke

Haxoxnenue
HauOOJIBIIIETO U

https://resh.edu.ru/subject/lesson/3987/start/27

10 HAUMCHBIIIETO 3
3HAYCHUS
HENPEPBIBHOU 810/
(GYHKIIMMA HAa OTPE3KE
Haxoxnenue
HanOOJIBIIETO 1
HANMEHLLLEro https://resh.edu.ru/subject/lesson/6115/start/36
1 3HAYEHUS 3
HEeMPEephIBHOU 26/
GyHKIINM Ha OTpe3Ke
Haxoxnenue
HanOOJIBIIETO 1
HANMEHBLLEro https://resh.edu.ru/subject/lesson/6115/start/36
12 3HAYCHUS 2
HEIPEPBIBHON 48/
(GYyHKLUHU Ha OTpe3Ke
[IpumeHeHne
MPOU3BOAHON IS )
https://resh.edu.ru/subject/lesson/6115/start/36
13 HaXO0XKICHUS 3
HaWJIy4ylIero
penieHus B 26/
MPUKJIAHBIX 3a/1a4ax
IIpumeneHne ,
N https://resh.edu.ru/subject/lesson/6115/start/36
14 MIPOU3BOIHOM ISt 3

HaXO0XJICHUA
HaWJI1y41ero

46/




pelIeHHS B
MIPUKJIAJHBIX 3a/1a4ax

[IpumeHenue
MPOU3BOAHON I

15 zzg;g::;zﬂﬂ https://resh.edu.ru/subject/lesson/6195/start/22
5
YCKOPEHHS TIpoliecca,
3aJlaHHOTO (hopMyITOit
Wi rpaduKoM
[Ipumenenune
MPOU3BOAHON IS
onpeeICHUs
16 CKOPOCTH H https://sdamgia.ru/ https://mathege.ru/
YCKOpEHUs mpoliecca,
3a/1aHHOTO POpPMYIIOH
WIN TpapuKOM
17 Komnozurus https://resh.edu.ru/subject/lesson/6195/start/22
byHKIHIA )
" O —— https://resh.edu.ru/subi;ct/lesson/4016/start/22
byHKIMI 682/ B
19 Kommnosumus https://mathematics.ru/textbook4/chapter3/secti
byHKIMI on2/paragraph4/
I'eomerpuueckue .
. https://resh.edu.ru/subject/lesson/4016/start/22
20 00pa3sl ypaBHeHI:II/I 5
Ha KOOPJIMHATHOMN 682/
TJIOCKOCTH
21 I'eomerpuueckue https://mathematics.ru/textbook4/chapter3/secti

00pa3bl ypaBHEHUH

on2/paragraph4/




Ha KOOPJMHATHOU
IUIOCKOCTH

KonTtponbHas pabora:

22 "HCCHeHvOBaHHe https://sdamgia.ru/ https://mathege.ru/
(GYHKLIUH C TOMOIIBIO
POU3BOHOM"
ITepBooOpasnas, https://resh.edu.ru/subject/lesson/4924/start/22
23 OCHOBHOE CBOMCTBO )
epBOOOPA3HBIX 713/
ITepBooOpazubie https://resh.edu.ru/subject/lesson/3993/start/22
3JI€MEHTapHBIX 3
24 (ynxuumii. [Ipasuna 744/
HaXO0X/IECHUS
epBOOOPA3HBIX
ITepBooOpazubie
DJIEMEHTaPHBIX https://resh.edu.ru/subject/lesson/6117/start/22
25 ¢ynkuuit. [IpaBuna 5
HaXOXXJICHUSI 775/
epBOOOPA3HBIX
WHurerpai. https://resh.edu.ru/subject/lesson/4924/start/22
26 ['eomerprueckuii 3
CMBICIT HHTETpajIa 713/
Brruncnenune https://resh.edu.ru/subject/lesson/3993/start/22
OTIPEICIEHHOTO 5
27 MHTErpaa 1o 744/
¢dopmyne HproToHa-
JletiOHMIIa
28 Brruncienune https://resh.edu.ru/subject/lesson/6117/start/22

ONPEAEIEHHOTO

5




WHTETpaJIa 1o
dbopmysne HeroTona-

775/

JleiiOHuIa

[IpumeHenue

MHTErpajia st https://resh.edu.ru/subject/lesson/4037/start/26
29 HaX0XKICHHS 9

IUIOIIAJIEH TNIOCKUX 550/

¢buryp

[Ipumenenune

MHTETpajia AJjist https://resh.edu.ru/subject/lesson/4037/start/26
30 HaX 0K ICHUS 9

00BEMOB 550/

reOMETPUYECKUX Tell

[Ipumeps! pemenuit https://resh.edu.ru/subject/lesson/4926/start/22
31 i depeHmanbHbIX 2

YpaBHEHUH 841/

IIpumepsl pereHuni
32 QG hepeHIaTbHBIX https://sdamgia.ru/ https://mathege.ru/

ypaBHEHUU

Maremarnueckoe

MOACTHpOBATHE https://resh.edu.ru/subject/lesson/4926/start/22
33 pEeaIbHBIX MPOLIECCOB 5

C TIOMOIIIbIO 841/

nuddepeHIaTbHBIX

ypaBHEHUU

KonTtponbHas pabora:
34 "IlepBoobpaznas u https://sdamgia.ru/ https://mathege.ru/

uHTerpan”
35 Tpuronomerpuuecku https://resh.edu.ru/subject/lesson/6118/start/22




e QpyHKIUH, NX 5

CBOWCTBA U TpapuKu 808

Tpuronomerpudecku https://resh.edu.ru/subject/lesson/6111/start/20
36 ¢ QyHKIUH, uX 0

CBOMCTBA M rpaduKu 545/

Tpuronomerpuyecku https://resh.edu.ru/subject/lesson/3923/start/20
37 ¢ QpyHKIUH, UX 0

CBOMCTBA M rpaduKu 607/

Tpuronomerpuuecku https://resh.edu.ru/subject/lesson/4920/start/20
38 ¢ pyHKIMHU, uX 0

CBOWCTBA U TpapUKu 702/

Tpuronomerpudecku https://resh.edu.ru/subject/lesson/5570/start/20
39 ¢ pyHKIMH, uX 0

CBOWCTBA U TpapuKu 795/

Ot60p KOpHEH https://resh.edu.ru/subject/lesson/6111/start/20

TPUTOHOMETPUICCKHX 0
10 ypaBHEHHIA ¢ 545/

HOMOIIBIO

TPUTOHOMETPHUYECKON

OKPYKHOCTH

Ot60p KOpHEH https://resh.edu.ru/subject/lesson/3923/start/20

TPUTOHOMETPUICCKHX 0
m ypaBHEHHi ¢ 607/

MIOMOILBIO

TPUTOHOMETPUUYECKON

OKPY>KHOCTH

Ot60p KOpHEH https://resh.edu.ru/subject/lesson/4920/start/20
42 TPUTOHOMETPUUECKHUX 0

YPaBHEHUH C

702/




MIOMOIIbIO
TPUTOHOMETPUUECKON
OKPYKHOCTHU

OTt60p KopHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH ¢

https://resh.edu.ru/subject/lesson/5570/start/20
0

795/

43
ITOMOIIBIO
TPUTOHOMETPUYCCKOM
OKPYKHOCTHU
Pemienue https://resh.edu.ru/subject/lesson/3943/start/20
44 TPUTOHOMETPUUYECKUX 0
HEPaBEHCTB 825/
Pemienue
45 TPUTOHOMETPUUYECKUX https://sdamgia.ru/ https://mathege.ru/
HEPaBEHCTB
Pemenne
46 TPUTOHOMETPUUECKHUX https://www.uchportal.ru/video/vic/algebra 10
HEPaBEHCTB
Pemenne
47 TPUTOHOMETPUUECKHUX https://www.uchportal.ru/video/vic/algebra 10
HEPaBEHCTB
KonTponbHas padora:
"I'paduku )
https://resh.edu.ru/subject/lesson/4738/start/20
48 TpI/II‘OHO\I'VICTpI/I‘{eCKI/IX 0
b yHKITHIA. 420/
TpuronomeTpuuecku
€ HepaBeHCcTBA"
49 (OCHOBHbIE METOZEI https://sdamgia.ru/ https://mathege.ru/

perieHus




IIOKa3aTCIbHBIX
HEPAaBCHCTB

OCHOBHBIE METOBI

https://resh.edu.ru/subject/lesson/4738/start/20

EIICHUS
50 P 0
[M0Ka3aTeIbHBIX
420/
HEPaBEHCTB
OCHOBHBIE METO/IbI
EIICHUS
51 p https://sdamgia.ru/ https://mathege.ru/
[I0Ka3aTeIbHBIX
HEPaBEHCTB
OCHOBHBIE METOIBI
https://resh.edu.ru/subject/lesson/3852/start/19
peIcHus
52 9
[I0Ka3aTeIbHBIX
119/
HEPaBEHCTB
OCHOBHBIE METOIBI
eIICHUS
53 p https://sdamgia.ru/ https://mathege.ru/
norapuGpMUUECKUX
HEPaBEHCTB
OCHOBHBIE METOIBI
https://resh.edu.ru/subject/lesson/3852/start/19
54 perieHus 5
JorapuGMUUECKUX -
119/
HEPaBEHCTB
OCHOBHBIE METOIEI
eIICHUS
55 p https://sdamgia.ru/ https://mathege.ru/
norapuMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IbI https://resh.edu.ru/subject/lesson/3852/start/19
56 peleHus 9

JorapupMHUECKUX

119/




HEPABEHCTB

OcCHOBHBIE METOAbI

https://resh.edu.ru/subject/lesson/5569/start/15

57 peueHus 9
UPPALMOHAIBHBIX =
ppan 263/
HEPaBEHCTB
OcHOBHBIE METOBI
58 pelieHust https://www.uchportal.ru/video/vic/algebra 10
HppauOHAIBHBIX klass/uravnenija_i _neravenstva
HEPaBEHCTB
OcHOBHBIE METOBI _
https://resh.edu.ru/subject/lesson/5569/start/15
peleHus
59 )
MPPaLMOHATIBHBIX
ppanl 263/
HEPaBEHCTB
OcHOBHBIE METOBI
60 pelieHust https://www.uchportal.ru/video/vic/algebra 10
HppaluoOHaIbHBIX klass/uravnenija_i_neravenstva
HEPaBEHCTB
https://resh.edu.ru/subject/lesson/5569/start/15
I'paduueckue 9
METO/BbI PEILIECHUS =
61 P 263/
VUPPALMOHAIBHBIX , ,
ppatt . https://www.uchportal.ru/video/vic/algebra 10
YpaBHEHUH o
klass/uravnenija_i _neravenstva
I'paduueckue
62 METO/IbI PEILIEHUS https://www.uchportal.ru/video/vic/algebra 10
AppauoOHAILHBIX klass/uravnenija_i_neravenstva
ypaBHEHUU
I'padmueckue https://resh.edu.ru/subject/lesson/4731/start/15
63 METO/Ibl PEILICHUS 9

IMOKa3aTCIbHBIX

352/




ypaBHEHUI

64

65

66

67

68

69

I'padpraeckue
METOJIbI PEIICHUS
MOKA3aTeIbHBIX
HEPABCHCTB

I'padpraeckue
METO/IbI PelICHUs
norapuGpMUIECKUX
ypaBHEHUI

I'padpuueckue
METO/IbI PEIICHUS
JOTapUPMHUECKUX
HEPABCHCTB

I'padpuueckue
METO/IbI PEIICHUS
JorapuGpMUUECKUX
HEPABEHCTB

I'paduueckue
METO/IbI peIIeHUs
NoKa3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHEHUU

I'paduueckue
METO/IbI pelIeHUs
NoKa3aTeIbHbIX U
JorapuPpMHUECKUX
ypaBHEHUU

https://www.youtube.com/watch?v=3Jr FYQ4
Yos

https://sdamgia.ru/ https://mathege.ru/

https://www.youtube.com/watch?v=3Jr FYQ4
Yos

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




70

I'padpuaeckue
METO/IbI PEIICHUS
MOKA3aTebHBIX U
norapuGMUIEeCKUX
HEPABCHCTB

https://sdamgia.ru/ https://mathege.ru/

71

I'paduueckue
MCTOJbI pCUHICHUA
IIOKa3aTCJIbHBIX U
Ja0Trapu(PMHUUECKUX
HEpaBEHCTB

https://sdamgia.ru/ https://mathege.ru/

72

KonTtponsnas pabora:

"UppanuoHaibHbIE,
MOKa3aTeNbHbIE U
norapudmuyueckue
HepaBeHCTBA"

https://sdamgia.ru/ https://mathege.ru/

73

KomrmnekcHeie uncna.
Anrebpanyeckas u
TPUTOHOMETPUYECKAs
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

https://resh.edu.ru/subject/lesson/4115/start/14
9

105/

74

KomrmnekcHeie uncna.
Anrebpanueckas u
TPUTOHOMETPUYECKAs
dbopMbI 3anucu
KOMIUIEKCHOTO YHCIIa

https://sdamgia.ru/ https://mathege.ru/

75

Apudmernueckue
OIEpaLNU C
KOMIUIEKCHBIMU

https://resh.edu.ru/subject/lesson/4115/start/14
9

105/




qucjaaMu

76

77

78

79

80

81

82

Apudmernueckue
oTiepaluu C
KOMIUTCKCHBIMU
YHUCIIaMU

N3o0paxenune
KOMIUIEKCHBIX YHCEI
Ha KOOPJIMHATHOU
TUIOCKOCTH

N3o0pakeHue
KOMILJIEKCHBIX YHUCEI
Ha KOOPJIMHATHOU
IJIOCKOCTH
®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMIUIEKCHOTO
yucIia

®dopmyna Myaspa.
Kopnu n-oii crenenu
13 KOMIUIEKCHOTO
yucIia

[IpumeHeHne
KOMILIEKCHBIX YHCEeT
JUTSL PEUICHUS
bu3nUECKUX U
TreOMETPUIECKUX
3a71a4

KonTtponbhas pabora:

"KoMIiuiekcHbIe

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/4103/start/38
5

36/

https://resh.edu.ru/subject/lesson/6120/start/38
5

67/

https://sdamgia.ru/ https://mathege.ru/

https://resh.edu.ru/subject/lesson/4930/start/79
0

39/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




yycia'

Harypanbhbie u

http://www.cleverstudents.ru/divisibility/divisib

83 .
LEJIbIE YrClIa ility.html
HarypanbpHbIe 1
84 P https://sdamgia.ru/ https://mathege.ru/
[eJIble YrciIa
[IpumeHenue
85 [IPU3HAKOB http://www.cleverstudents.ru/divisibility/divisib
JEIUMOCTH LEIbIX ility.html
qucen
[Ipumenenune
[IPU3HAKOB
86 p https://sdamgia.ru/ https://mathege.ru/
IEIUMOCTH IIEIBIX
qucen
[Ipumenenune
87 [IPU3HAKOB https://www.youtube.com/watch?v=qRwB9CF
JTEITUMOCTH IEJIBIX HcVU
gucen: HOJl m HOK
IIpumeHeHune
[IPU3HAKOB
88 P https://sdamgia.ru/ https://mathege.ru/
IETUMOCTH IIEIBIX
gucen: HOJl m HOK
IIpumeHeHune
MIPU3HAKOB
https://www.youtube.com/watch?v=gRwB9CF
89 JIEITUMOCTH 1[EJIBIX
HcVU
qHCell; OCTATKU II0 E—
MOYJIIO
90 IIpumeHenue https://sdamgia.ru/ https://mathege.ru/

IMPU3HAKOB




IEIUMOCTH LIEIBIX
YHCelI: OCTATKH I10
MOIYJTIO

91

92

[IpumeHenue
MIPU3HAKOB
JICIIMMOCTH IICIIBIX
YHCEJI: AITOPUTM
Esxnnna mist
pelieHus 3aj1a4 B
HEIBIX YHCIax

KonTtponsnas pabora:

"Teopus LebIx
qucen"”

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CUCTEMBI U CUCTEMBI-
CIIEACTBUS

https://resh.edu.ru/subject/lesson/3798/start/15
9

138

94

95

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI U CHUCTEMBI-
CIIEACTBUS

OCHOBHBIE METOIBI
pelleHus: CUCTEM U
COBOKYITHOCTEMN
parroHaIbHBIX

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

https://resh.edu.ru/subject/lesson/3798/start/15
9

138




ypaBHEHUI

96

OCHOBHBIE METO/IbI
pELIECHUS CUCTEM U
COBOKYITHOCTEMN
MppalOHAIbHBIX
ypaBHEHUU

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

97

OCHOBHBIE METO/IbI
peuicHud CUCTCM U
COBOKYITHOCTEHN
IIOKa3aTCJIbHBIX
ypaBHEHUI

https://mathematics.ru/textbook4/chapter2/secti
on5/paragraph3/

98

OCHOBHBIE METO/IbI
pelICcHuA CUCTEM U
COBOKYITHOCTEH
IIOKa3aTCJIbHBIX
ypaBHEHUU

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva

99

OCHOBHBIE METO/IbI
pelIeHus: CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUUECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/5627/start/15
9

321/

100

OCHOBHBIE METOIBI
pelIeHus: CUCTEM U
COBOKYITHOCTEH
JorapupMUUECKUX
ypaBHEHUU

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva

101

IIpumeHeHne cucreM

K PEIIEeHHU0
MaTeMaTHUYECKUX

https://www.uchportal.ru/video/vic/algebra 10

klass/uravnenija i neravenstva




102

3a/1a4 U 3a/1a4 U3
pa3In4YHbIX o0JjacTei
HayKH U peaJIbHOM
JKU3HHU,
UHTEpIIpEeTalUs
MOJIYYeHHBIX
pe3yJIbTaToB

[Ipumenenue cuctem
K PEIICHUIO
MaTeMaTHYeCKHUX
3a/1a4 U 3a/1a4 U3
pa3IUYHbIX 00J1acTen
HayKU U peaIbHOU
KU3HH,
UHTEpIIpEeTalns
MOJTy4YEHHBIX
pE3yJIBTaTOB

https://resh.edu.ru/subject/lesson/5627/start/15
9

321/

103

[IpumeHeHne
HEPaBEHCTB K
PEIIEHNUIO
MaTEeMaTUYECKUX
3a/1a4 ¥ 3aJ1ay4 u3
pa3InYHbIX obyacTei
HAyKU U peaIbHOU
JKU3HH,
WHTEpIpETALNS
MOJIYYEHHBIX
pe3yJIbTaToOB

https://sdamgia.ru/ https://mathege.ru/

104

KonTtponbhas pabora:

https://sdamgia.ru/ https://mathege.ru/




105

"Cucremsl
parMOHAIbHBIX,
HUPpALMOHATILHBIX
MOKa3aTelIbHbIX U
Jorapu(MUIECKUX
ypaBHEHUI"

PanmonansHbie

YpaBHEHHUS C
napaMeTpamu

https://resh.edu.ru/subject/lesson/4145/start/11
1

179/

106

Panuvonanbunie
HEpPABEHCTBA C
napaMeTpamMmu

https://alexlarin.net/ege/2015/skk.pdf

107

108

109

110

111

PanuvonanbHnie
CHCTEMEI C
rapaMeTpamu

WppaunonanbHble
ypaBHEHHS,
HEPaBEHCTBA C
napaMeTpamu

WppanunonanbHble
CUCTEMBI C
napaMeTpamu

IToxazaTensHBIE
ypaBHEHUS,
HEpaBEHCTBA C
napameTpamu
IToka3aTennHEIC

CUCTEMBI C
napameTpamu

https://resh.edu.ru/subject/lesson/4145/start/11
1

179/
https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




112

Jlorapugmuueckue
ypaBHEHUS,
HEpaBEeHCTBA C
napaMeTpamu

https://sdamgia.ru/ https://mathege.ru/

113

Jlorapugmuueckue
CHUCTEMBI C
napaMeTpamu

https://sdamgia.ru/ https://mathege.ru/

114

115

116

Tpuronomerpudecku
€ YPaBHEHUS C
rapameTpamu

TpuronomeTpuyecku
€ HepaBEHCTBA C
napaMerpamu
TpuronomeTpuyecku
€ CHCTEMBI C
napaMeTpamu

https://resh.edu.ru/subject/lesson/6318/start/200
082/

https://resh.edu.ru/subject/lesson/6318/start/200
082/

117

118

IToctpoenue u
UCCIIEI0BAHNE
MaTEMaTHYECKHUX
MOJIEJIEN pealIbHBIX
CUTyaluu ¢
IIOMOIIBIO YPABHEHUI
C IapaMeTpaMu

[Toctpoenue u
HCCICAOBAaHUE
MaTeMaTHYEeCKUX
MOJIEIEN peabHbIX
CUTYalHil C
MTOMOIILIO CUCTEM

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




YpaBHEHUH ¢
napaMeTpamu

119

120

IToctpoenue u
UCCIIEJOBaHUE
MaTEeMaTUYECKUX
MOJENEN peabHbIX
CUTYalH C
MOMOIIbIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

KonTtponsnas pabora:

"3amaun ¢
napamerpamu"

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

121

IToBTOpEHME,
00001IeHNE,
CHUCTEMaTH3aIus
3HAHUM:
"VpaBHenus"

https://sdamgia.ru/ https://mathege.ru/

122

IToBTOpEHME,
o0o01Ienue,
CHUCTEMaTH3aIUs
3HAHUM:
"VpaBHenus"

https://sdamgia.ru/ https://mathege.ru/

123

[ToBTOpEHME,
00001IeHHE,
CHUCTEMaTH3aITUs

3HaHUMU: "YpaBHEHUS.

Cucremsl
ypaBHeHHUH"

https://sdamgia.ru/ https://mathege.ru/




124

125

126

127

128

129

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrna"

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3anus
3HAHUM:
"Hepasencrtna"

IToBTOpEHME,
0000111eHHE,
CUCTeMaTH3aIHs
3HAHM:
"Hepasencrtna"

IToBTOpEHME,
0000111EHHE,
CUCTEMATH3aLM
3HAHUM:
"ITponsBogHas u eé
npuMeHeHue"

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUM:
"[Ipon3BoHas U €€
npuMeHeHue"

IToBTOpEHME,
0000111eHHE,

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/

https://sdamgia.ru/ https://mathege.ru/




CHCTEMAaTHU3alIH
3HAHMWIL:
"[IpousBoaHas u €&
npuMeHeHue"

130

IToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HaHuii: "MHTerpan u
ero npumMeHenue"

https://sdamgia

.ru/ https://mathege.ru/

131

IToBTOpEHME,
00001IeHNE,
CHCTEeMaTH3aIus
3HaHui: "OyHkun"

https://sdamgia

.ru/ https://mathege.ru/

132

IToBTOpEHME,
00001IeHNE,
CHCTEMAaTHU3allHs
3HaHui: "OyHkIUn"

https://sdamgia

.ru/ https://mathege.ru/

133

IToBTOpEHME,
o0o01enue,
CUCTEMAaTH3aLHs
3HaHui: "OyHKuun"

https://sdamgia

.ru/ https://mathege.ru/

134

135

Hrorosas
KOHTpOJIbHasE paboTa

Hrorosas
KOHTpOJIbHAs paboTa

https://sdamgia

.ru/ https://mathege.ru/

https://sdamgia

.ru/ https://mathege.ru/

136

[ToBTOpEHME,
00001IeHHE,
CHCTEMAaTHU3allHs
3HAHUMN

https://sdamgia

.ru/ https://mathege.ru/




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136 10



MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOM
NpOBEPsIeMOro .
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTara
1 Yucna v BEIYUCITICHUS
11 OnepupoBaTh NOHATHUSAMH: PALMOHAIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS TPOOb, TPOIIEHTHI
12 Bemonusate  apudmerndeckue omepanud ¢ palMOHAIBHBIMH U
' IEWCTBUTEILHBIMH YHCIIAMH
13 BeimonHATe  NpUOMIKEHHBIE  BBIYMCICHUS, HCIONB3YS — IpaBHIA
' OKpYTJICHUS, IeNIaTh IPUKUIKY U OLEHKY pe3yIbTaTa BEIYHCICHUH
OmnepupoBaTh MOHATUSMHU: CTETICHb C IIETBIM MIOKA3aTelIeM, CTaHJapTHAs
14 ¢dopma 3armucu JeCTBUTENFHOTO YMCIa, KOPEHb HATypAIbHOW CTETICHHU;
' MCTIOJI30BATh MOIXOAAIIYI0 (hOPMY 3aIHUCH ACHCTBUTEIBHBIX YUCET /IS
peleH s MPaKTHYECKUX 33134 U MPECTaBICHNS JaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCHHYC M TaHI'€HC NPOU3BOJIBHOTO
15 yIJla; HCIOJIh30BaTh 3allMCh MPOU3BOJILHOTO yria depe3 oOpaTHbIe
TPUTOHOMETPHUYECKUE (PYHKITHH
2 VYpaBHEHUS U HEPAaBEHCTBA
OmnepupoBaTh MOHATUSIMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE
99 BeimonHATE mpeoOpazoBaHusl TPUTOHOMETPUYECKHX BBIPAKCHHHA U
' pemaTh TPUTOHOMETPHYECKUE YPAaBHEHHS
Beimonuarte npeoOpa3oBaHuUs LEJBIX, panoHaIbHBIX u
2.3 UppalMOHANBHBIX BBIPAKEHUH M pelIaTh OCHOBHBIE THUIIBI LENbIX,
palMoHaIBHBIX U UPPALMOHATBHBIX YPABHEHUH 1 HEPABEHCTB
94 [IpuMeHATH ypaBHEHHS M HEPaBEHCTBA Ul PEIICHUS MaTEeMaTHYEeCKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
MopenupoBaTh peaNbHBIE CHUTYalldiM Ha S3bIKE alreOpbl, COCTABISTH
95 BBIDQKCHUS, YpaBHEHWs, HEPABEHCTBA [0  YCIOBHIO  3aJauH,
' WCCIIeIOBaTh TIOCTPOCHHBIE MOJIENTM C HCIOJNB30BAaHMEM  arlmapara
anreOpbl
3 OyHKIMY U TpaPuKH
3.1 OnepupoBaTh MNOHATUSAMH: (YHKIMS, CIOCOOBI 3amaHus (YHKIHUH,




00JIacTh OIpeNeNIeHus] M MHOXECTBO 3HAuYeHUH QyHKUIuHU, rpadukx
(byHKIMH, B3aUMHO 00paTHBIC (PYHKITUH

OnepupoBarh MOHATHUSAMH: YETHOCTh M HEUYETHOCTh (DYHKUUHU, HYIH

32 (GyHKIIUH, TIPOMEKYTKH 3HAKOIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduky GyHKIMHA U1 pEeLIeHNs] ypaBHEHU
3.4 Crpoutb © uuTaTh rpadUKd JHUHEHHOH (QYHKUIUHM, KBaJIpaTUIHOM
' (GyHKINH, CTENeHHON (PYHKIIMH € IIeTTBIM TIOKa3aTeIeM
Ucnonb3oBate rpaduku (QyHKUMNA A7 HCCIEIOBaHHUS MPOLECCOB U
35 3aBUCHMOCTEH MpHU pEelIeHUU 3ajad U3 APYruxX yueOHBIX MPEAMETOB U
' peaIbHOM  JKMU3HH, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Havana matematuyeckoro ananusa
41 OmnepupoBarh MOHATUAMHU: TOCIEIOBATEIBHOCTh, apu(MeTHIeCKas M
' reoMeTpuyecKas Iporpeccuu
OnepupoBarh NOHATHUAMU: OECKOHEYHO YOBIBAIOIAsi TE€OMETPHUYECKas
4.2 mporpeccusi, cymma OECKOHEUYHO YOBbIBAaloLIell TreoMeTpHuYecKoit
IIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATENIBLHOCTH PA3IUYHBIMU CIOCO0aMuU
44 Hcnonb30BaTh CBOMCTBA MOCIJIEIOBATEIIBHOCTEM W NPOTPECCHIl A
' pellIeHns peabHbIX 3aJa4 IPUKIaJIHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
5.1 OnepupoBaTh MOHIATUSIMHU: MHOXKECTBO, OTIEPAIIMH HAJl MHOXECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisl ONUCaHMS
5.2 peanbHBIX MPOLECCOB U SBICHUN, MPU pEUIEHUH 3a4ad U3 JPYrux
y4eOHBIX TIPEIMETOB
5.3 OnepupoBaTh TOHATUSAMHU:  ONpPENEJIEHHUE, TEOpeMa,  CIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KITIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIA
NpoBepsieMoro .
00pa3oBaTe/IbHOW NPOrPaMMBbI CpelHero 001ero 00pazoBaHus
pe3yJbTara
1 Uwcna v BEIYUCIICHUS
OnepupoBaTh NOHATUSIMH: HATypallbHOE, IEJI0€ YHUCIIO; HUCIOJIb30BaTh
11 MIPU3HAKUA JECITUMOCTH LEJBIX YHCEJl, Pa3j0KEHUE UUCIIa Ha INPOCTHIE
MHOKUTENH JTsl pEIICHUS 3a/1a4
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHATILHBIM MTOKa3aTeIeM
1.3 OnepupoBarh TOHITUAMU: JIOrapudM  UYKCHa, JCCATUYHBIE W




HaTypaJbHbIE JTOTapU(MBI

ypaBHeHI/IH M HEpaBCHCTBA

2.1

[IpuMeHsATH CBOWCTBA CTENEHHW JUIS TNPEOOpa30BaHMS BBIPAKCHUIH,
ONEPUPOBATh IOHATHUAMU: IIOKA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO;
peuiaTb OCHOBHBIE TUIIBI I0KA3aTEIbHbIX YPABHECHUN U HEPABCHCTB

2.2

2.3

2.4

BeimonuATe mpeoOpa3oBaHusi BBIPAKEHUH, COAEPIKAIIMX JIOTapH(MBbI;
ONEpPUPOBATh  MOHATHAMM:  JIoTapu(MUYECKOE  YpaBHEHHE |
HEPaBEHCTBO; PeIIaTh OCHOBHBIC TUIIBI JOTapU(PMHUECKUX YPaBHEHUH U
HEPaBEHCTB

HaXO,I[I/ITB peicHuA HpOCTGfIH.IHX TPUT'OHOMETPHUYECKNX HEPABCHCTB

OnepupoBaTh MOHATHSAMM: CHCTEMa JIMHEWHBIX YpaBHEHUHM U €€
pELlIeHne; UCIIONIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUMN Ul PELLICHUS
IIPaKTUYECKUX 3a7a4

2.5

2.6

Haxomute  pemieHuss NOPOCTEHIIMX CHUCTEM M COBOKYIIHOCTEH
palOHAIBHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh pealbHblE CHUTYallUM Ha S3bIKE alreOpbl, COCTABIAThH
BBIPQ)KCHMS, YPABHEHMS], HEPABEHCTBA U CHCTEMBI 110 YCIOBHIO 33]1a4H,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHMEM alIapara
anreopsl

OyHKIMK U TpaduKu

3.1

OnepupoBarh MOHATUAMHU: TepuoaUYecKass (YHKIHSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH dKCTpemMyMa (pyHKIUH, Haubobiee u
HauMeHblIIee 3HaYeHUsl (QYHKIIUN Ha MPOMEXKYTKE; UCIIOJIb30BaTh UX JJIS
uccieoBaHus (pyHKIUH, 3aJaHHOH rpadukom

3.2

OnepupoBaTh NOHATUSIMU: TpaUKHU NOKA3aTENbHOH, JorapudMuyueckoit
U TPUTOHOMETPUYECKUX (PYHKIMH; M300pakaTb UX Ha KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIb30BATH IS PEILIEHUs] ypaBHEHUI 1 HEPaBEHCTB

3.3

3.4

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX
ypaBHeHI/Iﬁ U HCIOJIB30BaTh HUX A PCIICHHUA CHUCTECMBI JIMHEHHBIX
YpaBHEHUU

Hcnonb3oBare rpadukun (GyHKIMHA JUIs HMCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPyruxX y4yeOHBIX TUCLHIINH

Hauama MmaTemMaTHuecKoro aHaamsa

4.1

4.2

OnepupoBarh TOHATUSMHU: HEMpepbIBHAS (YHKIHUSA, MTPOU3BOTHASL
(yHKIMH, WCIOJIb30BaTh TEOMETPUUYECKUM H  (U3UYECKUN CMBICI
MPOU3BOAHON JJIsl pEIICHUS 3a/1a4

Haxoauts IMPOU3BOAHLIC 9JICMCHTApPHBIX (I)YHKI.[PIfI, BBIYUCIIATH
MMPOU3BOJHBIC CYMMBI, ITPOU3BCACHUA, YACTHOI'O (byHKI_[I/II\/'I

4.3

Hcnonb3oBaTh MOPOU3BOAHYIO Ul  HCCIENOBaHUS (QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATD PE3YJIbTAThl HCCIEN0BAHUS K
MOCTPOSHHIO IPpahuKOB



44 Hcnonp30BaTh NMPOM3BOAHYIO IS HAXOXKICHHUS HAMIYYIIEro PELICHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3aa4ax

45 OmnepupoBaTh TOHATUSAMH: TEpBOOOpa3Has W HHTETPAN; ITOHUMATh
' reOMETPUYECKUH U PU3MIECKUI CMBICI HHTETpajIa

46 Haxomute mepBooOpa3HbIE 3IIEMEHTAPHBIX (YHKUUH, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleiiOnura

47 Pemrates mpukiiagHble 3a1a4K, B TOM YUCIIE COLUATBHO-2KOHOMUYECKOTO
' 1 PU3UYECKOr0 XapakTepa, CPeICTBAMH MAaTEMAaTHIECKOTO aHAIN3a

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
Kon
1 Ywucna n BEIYUCICHUS
Panmonanpubie uyncna. OOBIKHOBEHHBIE U JICCATHYHBIC JAPOOM, MPOIICHTHI,
OCCKOHEYHBbIC  NEPHOJUYECKHE  ApoOH.  ApudMETHUECKHE  OIepamuu ¢
11 palMoOHAIBHBIMHM YHCIIAMHU, MPE0Opa30BaHMs YUCIIOBBIX BhIpakeHuu. [IpumMenenue
Ipo0ei W TPOIEHTOB I PEIICHUS MPUKIAIHBIX 33/1ad U3 Pa3MYHBIX OTpaciiei
3HAHUU U pEATbHOMN )KU3HU
JelictButenbHble  4YKcia.  PamyoHanbHBIE W HPPAMOHAIBHBIE  YHCJIA.
1.2 Apudmerndeckue omnepanuu ¢ JEHCTBUTEIBHBIMU 4HclIaMH. [IpuOmmkEHHBIC
BBIYHCIICHHUS], IPABUJIA OKPYTIICHUS, IPUKUIKA U OIICHKA PE3YJIbTaTa BHIYUCICHUN
Cremnenb ¢ nensiM mokaszateneM. CranmapTHas gopma 3amucu JeHCTBUTENBHOTO
1.3 yrcna. Mcnons3oBanue noaxonsieil (hopMbl 3aMucu AeUCTBUTEIBHBIX YHUCEN IS
pELIeHUs TPAKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHbIX
14 ApudmeTnueckuii KOpeHb HaTypaJlbHOM cTeneHu. [[eficTBus ¢ apumeTnyeckuMu
' KOPHSIMU HAaTypaJlbHON CTENIEHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO aprymMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTaHTE€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1  ToxzaecTBa M TOXKAECCTBEHHBIE MMPEOOPA3OBAHHUS
59 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPaKECHUI. OcHOBHBIC
' TPUTOHOMETpHUECKHUE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. MeTon
WHTEPBaJIOB
2.4 Pemenue niensix U ApoOHO-paIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pemienne uppaimoHaibHbIX YpPaBHEHU U HEPABEHCTB
2.6 Pemenre TpUroHOMETPUYECKUX YpaBHEHUN
2.7 [IpuMeHeHne ypaBHEHHMII M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTHMYEeCKUX 3a1ad u



3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U peabHOU )KU3HU

3 DOyHKINUH U TpaPUKH
31 Oyukuus, crnocodbl 3amanus ¢ynkuuu. ['padpuk ¢ynkuunu. B3ammuo obOpatHble
' GyHKIUH
39 OOnactp ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu  dyHxoum.
' [IpomexxyTKH 3HAKONMOCTOSHCTBA. YETHBIC M HEUETHBIE PYHKIIUU
33 CreneHHas (QyHKUUS C HaTypalbHBIM M LeJbIM IOKa3zaTeneMm. E€ cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 TpuroHomerpudeckas OKpY>KHOCTb, ONPEICICHNUE TPUTOHOMETPUUYECKUX (DYHKIIMHA
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajimsa
41 [locnenoBarenpbHOCTH, CHOCOOBI 3aJaHMS IOCIENIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIE10BATEIbHOCTH
Apudmerndeckass W TreoMeTpUYecKass mporpeccuu. beckoHeuHO yObIBaromias
49 | TEOMETpHUECKas MPOrpeccus. Cymma OeckOoHEUHO YObIBaroOIIeld NeoMeTpUYECKOn
' nporpeccuu. dopmMyna CIOXHBIX MPOLEHTOB. lcmonb30BaHue MPOrpeccuu st
pelIeHus peaqbHBIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKa
MHoOXecTBO, omepauuu Haja MHoXkecTBamu. Jluarpammer Oiinepa — Benna.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammnapaTa Jisi ONHUCAHUS peallbHBIX
IPOLIECCOB U SBJICHUH, TP PEILICHUH 3aJ]ay U3 APYTUX YUeOHbIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTIECHUS
11 Hartypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHnsb ¢ palluoHaIbHBIM MTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTU4HbIE U HATYypaJIbHBIE JIOTapH(PMbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BoIpaXEHUN, COAEPIKAIINX JIOTAPU(MBI
29 [TpeoOpa3oBaHue BRIPAKESHHIA, COACPIKAIINX CTEIICHH C PAIlIOHATBHBIM
' HoKa3aresieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA
2.6 Cuctembl JTUHEWHBIX ypaBHeHUH. PeleHne NpUKIaTHBIX 3a1ad C MOMOIIbIO



CUCTEMBI JINHEWHBIX YPaBHEHUU

2.7 CucTeMbl U COBOKYITHOCTH PALlMOHAIBHBIX YPABHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHHIO MaTEMaTHYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTei HAYKU U pealbHOW )KU3HU
3 OyHKIMU U Tpaduku
Oynkius. Ilepuognueckue QyHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHHUMYMbI (yHKIuH. Hawnbosbliee u HauMeEHbIIEe 3HAYCHHUE
(GYHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonb3oBanne rpadukoB (GyHKUMN A7 peIIeHUs YpaBHEHUH M JIMHEHHBIX
' cucTeM
Hcnonb3oBanue rpagukoB (QYHKIOMH JUIsI  HCCIEAOBAaHUS IMPOLIECCOB U
35 3aBHCUMOCTEH, KOTOpBIE BO3ZHHUKAIOT MPHU PEIICHUU 33qad U3 JIPYTUX Y4eOHBIX
IIPEAMETOB U PEajIbHOM KU3HU
4 Hauana maTremaTuueckoro aHainsa
4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 ITpouzBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NYECKUA CMBICI TPOU3BOIHOM
43 [TpousBoaHbIe 37eMeHTapHBIX (yHKIHNA. POPMYIbl HaXOXKICHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI
[IpuMeHeHre NPOM3BOIHONW K HCCIENOBaHHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxoxxneHre HanbobpIero 1 HaMMEHbIIero 3Ha4eHNs (PYHKIIUY Ha
OTpe3Ke
IIpumeHeHre TPOM3BOAHOW I HAXOXKIEHUS HAWIY4IIEro pEIIeHUus B
4.5 NPUKJIAJHBIX 3a7adax, Uil ONPENENIEHUs CKOPOCTH IIpoliecca, 3aJaHHOIo
¢bopmyoit unu rpadgukom
4.6 ITepBooOpaznast. Tabnuna nepBooOpa3HbIX
4.7 WuTerpain, ero reoMmerpuueckuil U pusndeckuii cMbicil. Beruncnenue uHrerpana

o gopmyne Hototona — Jleitbnuia

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MHNPOI'PAMMBLI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUS K PEAMETHBIM pe3yJbTaTaM

NPOBEpPsieMOr0  OCBOEHHUsI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero
TpeOoBaHus o01mero odpasoBanus

BJ'Ia,HeHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, aJITOPUTMaMM PCUHICHUA 3alaad;



yMeHHe (QOpMYyITUPOBAThH U ONEPUPOBATH TOHATHUSMU: OMpPEICICHUE,
aKCHMoMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTeNIbCTBO,
PaBHOCHIILHBIC (bOpMyITUPOBKH; PUMCHSIT ux; YMCHHE
dbopmynupoBath 00paTHOE H IMPOTHBOIIOJIIOKHOE YTBEPXKICHHE,
MPUBOJUTL TIPUMEPHl W  KOHTPIPHUMEPHI, HCIOJB30BaTh METO
MaTeMaTHYECKOW WHAYKIUH;, TPOBOIUTH JOKA3aTEIbHbBIC PACCYXKICHUS
IpU  pEIICHUH 33Ja4, OIICHWBATh JIOTHYECKYIO IPaBUIHHOCTH
pacCyKIeHHI; YMCHHE OIEPHPOBATH IMOHATHUSAMHU: MHOXECTBO,
MMOJIMHOYKECTBO, OINEPAIUUA HAJ MHOXKECTBAMHU; YMEHHE UCIOIb30BaTh
TEOPETHKO-MHOKECTBEHHBIN ~ ammapaT Ui ONHCAHUS  peallbHBIX
MIPOLIECCOB W SIBJICHUH W MPHU PEIICHUH 3a]1a4, B TOM YHUCIIC U3 JPYTUX
y4eOHBIX TIPEJMETOB, YMEHHE OIEPUPOBaTh MOHATHAMHU: Tpad,
CBSI3HBIN rpad, AepeBo, MUK, rpad Ha MJIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIKCHIBATH Tpadbl Pa3IMIHBIMK CIIOCOOAMHU; UCIIOIB30BATh rpadbl MPU

pelieHuu 3a1a4y

YMeHnue onepupoBaTh NOHATUAMU: HATYpaIbHOE YMCIIO, LIEJIOE YHUCIIO,
CTENEHb C LEJbIM II0Ka3aTelieM, KOPEHb HATypajJbHOW CTEIIEHH,
CTENEHb C PALMOHAIBHBIM IOKa3aTeJeM, CTENEeHb C JCHCTBUTEIbHBIM
HoKasareneM, JorapupM UHCIa, CHHYC, KOCHHYC W TaHTEHC
IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK MO MOAYINIO, PallMOHAJIBHOE YHUCIIO,
UppalMOHAILHOE  YMCIIO, MHOXKECTBAa  HATypalbHbIX,  LEJbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAUMEHbIINN OOIIMHI JeNnuTeNb U HauMEHbIIee
of1iee KpaTHoe, anropuT™M EBkinaa npu perieHuu 3a1ad; 3HaKOMCTBO
C Ppa3IWYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CUUCIIECHUS; YMEHHE
BBINOJIHATH BbIYUCIICHUE 3HAYCHUN U MpeoOpa3oBaHus BbIpaXKEHUH CO
CTeNeHsIMH U Jorapudmamu, npeoOpa3oBaHUs APOOHO-PALMOHAIBHBIX
BBIPAKEHUI; YMEHUE ONEPUPOBATH MOHITHSMM: MOCIENOBATEIBHOCTD,
apudmernyeckass ~ Mporpeccus, TreoMeTpuyeckas  Iporpeccus,
O0eCKOHeYHO YOBbIBAalOIIas TIeoMeTpUYecKas IMpOTpeccusi; yMEHue
3aJaBaTh  IIOCJIEJOBAaTEJIBHOCTH, B TOM 4YHCIE€ C  IOMOILBIO
PEKYppeHTHBIX  (GOpPMYJI;  yYMEHHE  ONEpUPOBaTh  HOHATHSAMH:
KOMIUIEKCHOE YHCJIO0, CONPSHKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4Yucia, popMa 3alMUCH KOMIUIEKCHBIX YHCEN

(reomeTpuyeckasi, TPUrOHOMETpUYECKass M ajiredpandeckas); yMeTb



MIPOU3BOIUTH apu(METHUECKUE JACHCTBHUS C KOMIUICKCHBIMU YHCIIAMU;
IPUBOAUTH  IPUMEPbl  HCHOJb30BaHMA  KOMIUIEKCHBIX  YHCEIl;
OIEpUpPOBaTh MNOHATUSAMM: MaTpuua 2xX2 u 3Xx3, omnpenenuTenb

MaTpulbI, reOMeTpI/I‘ICCKI/Iﬁ CMBEICJI OITPEACTIUTEIIA

YMeHnue onepupoBarh NOHATHAMM: PALMOHAIBHBIC, UPPALMOHAIBHBIC,
MOKa3aTeIbHbIe, CTETIIEHHBIE, JOrapU(PMHUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHHMsT W HEPABEHCTBA, WX CHCTEMBl; YMEHHME OIEpUPOBATH
MOHATUSIMU: TOKIECTBO, TOXKIECTBEHHOE IIPE0Opa3OBaHUE, YPAaBHEHUE,
HEPABEHCTBO, CUCTEMa YPAaBHEHHUH M HEPABEHCTB, PaBHOCHUIBHOCTH
YPaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA U CHCTEMBI C IOMOILBIO PA3IMYHBIX NMPUEMOB; PEILATh
YPAaBHEHUsI, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUS MAaTeMaTHYECKUX

3a/laq 1 3a1a4 U3 pa3JINIHbIX obnacrei HAayYKHU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATUAMM: (QYHKIUS, YETHOCTb (DYHKIUH,
MEPUOTUIHOCTD (PYHKIUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKLIMH, 3KCTpeMyM (PYHKLMHU, HauOoJIblee 1 HaMMEHbIlIee 3Ha4eHUs
(GyHKIMKM Ha TPOMEXYTKE, HeNpephiBHAsS (YHKIHS, ACHMIITOTHI
rpadpuka (QyHKIUM, T@epBas U BTOpas MpPOU3BOAHAS (DYHKIMH,
TEOMETPUUYECKUIN U (PU3MUECKHUI CMBICI TPOU3BOIHOM, IEpBOOOpa3Hasi,
OIpeNieIEHHBI MHTErpajl; yMEHHE HaXOAMTh AaCUMIITOTHI TIpaduka
(GYHKIIMM; YMEHHE BBIUHCISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEIEHUS,
YaCTHOT'O U KOMITO3UIIMM (PYHKIMI, HAXOIUTh YpaBHEHUE KacaTeIbHON
K rpa@uKy QyHKIHH; YMEHUE HAaXOAUTh NPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GyHKIMN; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO JJIsl HCCIIEIOBAaHUS
GyHKIMH, HAXOUTh HauOOJbIINE U HAUMEHbIINE 3HAYeHUs (YHKIUI;
CTpPOUTh TpaUKM MHOTOWIEHOB C HCIOJb30BAaHMEM  armapara
MaTeMaTHYeCKOro  aHalu3a;  OPUMEHATh  MPOM3BOAHYIO  JJIs
HaXOXJACHHUS HAWIYYIIEro PEUIeHHs B MNPHUKIAJHBIX, B TOM 4YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX U  (U3MUECKHUX 3aJayax; HaxoJIuUTh
wiomaan U o0bEMBI (GUTYp C TIOMOILIBIO HHTErpana; MPUBOIUTH
IpUMepbl ~ MaTEeMaTHUYeCKOro  MOJEIUPOBAHHUA  C  IOMOIIBIO

mudQepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSIMU: Tpapuk GYyHKUUH, oOpaTHas

¢byHKIUA, KoMno3uuus GyHKIUHN, TUHeHass QyHKUWs, KBaapaTuyHas



¢byHKUMsA, — panuoHanbHAs  QYHKUWS, — CTENEHHas  (QyHKIHS,
TPUTOHOMETpHYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢byHKIMHK, TOKaszaTesnbHas M Jorapudmudeckas (YHKIMH; yMEHUE
CTPOUTH TPaUKU M3YYEHHBIX (YHKIUH, BBITOJHATH IPeoOpa3oBaHUS
rpaduKoB (QYHKIMIA, UCTIOIB30BATh TPAPUKH JJISl U3YUYEHUS MPOLECCOB
U 3aBHCUMOCTEH, IPU PELICHUH 33Ja4d U3 APYTUX y4eOHBIX IPEIMETOB
W 3a7ad U3 peaJbHOM >KU3HM; BBIpaXaTh (OpMyJIamMH 3aBHCHUMOCTH
MEKIy BeITMUYMHAMH; HCIIOIb30BaTh CBOMCTBA M rpadMKH GPYHKIMN AJIs
pelieHust ypaBHEHWH, HEpPaBeHCTB MW 3a7ady C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA pELICHUH

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peuiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCJIE Ha
IPOLIEHTHI, JOJM U YacTH, Ha IBUKEHHE, pPabOTy, CTOUMOCTh TOBApOB U
yCIyr, HaJOrH, 3aJadyd U3 00JacTW yNpaBiIE€HUS JMYHBIMH U
CeMEHHBIMH (MHAHCAMH); COCTABISATh BBIPAKCHHS, YpPaBHEHHS,
HEPABEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 3a/ayd, HCCIEN0BATh
IIOJy4YEHHOE PELICHHE M OLICHUBATh IIPABJONOAO0OHOCTb PE3yJIbTaTOB;
YMEHHE MOJEIUPOBATh PEAJIbHBIE CUTYallUH Ha S3bIKE MaTEMAaTHKW;
COCTaBJISTh BBIPAXKCHUS, YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI I10
YCIOBUIO  3aJa4yd,  HCCIEAOBaTb  IOCTPOCHHBIE  MOJCIH  C
HCIIOJIb30BaHUEM allapara ajareopbl, HHTEPIPETUPOBaTh MOTYyYEHHBIN

pe3yabTaT

YMeHue omepupoBaTh IOHATUSAMHU: CpefHee apudmMeTHuecKoe,
MeauraHa, HauboJpllee 1 HauMeHbIllee 3HaUeHUs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMeHue H3BJIeKaTh,
MHTEPIPETUPOBATh MHPOPMAINIO, MPEJCTABICHHYIO B TaOiauIax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOMCTBA peabHbBIX MPOLIECCOB
U SIBICHUN; MPEACTABIATh HMHQOpPMAIMIO C IOMOIIBIO TabmuI u
quarpamM; HCCIIEJOBaTh CTATUCTUYECKUE JAHHBIE, B TOM 4YHUCIE C
MPUMEHEHUEM Tpa@HUuecKuXx METOJ0B U JJIEKTPOHHBIX CPEJICTB;
rpadMuecKu HCCIEeI0BaTh COBMECTHbIE HAOIOAEHUS C MOMOILBIO

JarpaMM pacCEeMBAHMS U JINHEWHOW perpeccun

YMeHHe onepupoBaTh IMOHATHSAMH: CIYYallHBIM OIBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHS, YMEHHE BBIYUCIATH

BEPOATHOCTh C HCIOJIb30BaHHWEM TpaduiyecKuX METOJ0B; MPUMEHSTh



(bopMyNBI CIOXKEHHUSI U YMHOXKEHHSI BEPOSTHOCTEH, (HhopMyiTy MOITHOH
BepoATHOCTH, (opmyny bepHymin, KoMOMHATOpHBIE (aKThl U
(dbopMynbl; OILEHHBATh BEPOSTHOCTH pEAJbHBIX COOBITHH;, yMeHHUe
ONEepUpPOBaTh MOHATUSAMHU: CIydallHas BEJIMYMHA, pACIPECICHUE
BEPOATHOCTEM, MAaTEMAaTUYECKOE OKUIAHUE, TUCIIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BeJIMYMHBI, (DYHKUMU pacrnpeiencHus Hu
IUIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJbHOTO U HOPMAJIbHOIO
pacmpeneneHui; yMEHUME  MCHOJIb30BaTh  CBOWCTBA  M3YYEHHBIX
pacnpesiesieHuil 1715 pelleHns 3a1a4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH
OOJBIIUX YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE
IPUBOJUTL TPUMEPHI MPOSABIECHUS 3aKOHa OOJBIIMX YHUCEIT B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE OIEpUPOBATH
MOHATUSIMU: COYETAaHUE, IEPECTAHOBKA, YHCIO COYETAaHUM, YHUCIO
nepecTaHoBoK; OuHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOMHATOPHBIE
(bakThl M pacCyKIeHUs Ui pEIIeHUs 3a]ad; OIEHUBATH BEPOATHOCTH
pEabHBIX  COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

10

YMeHue onepupoBaTh IOHATHUAMHU: TOYKA, MpsiMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJIa, IUIOCKUH yrod,
NBYTPAHHBIA YroJ, TPEXI'PAaHHBIA Yroj, CKpPELIMBAIOLIMECS MpPsMBbIE,
MapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, yroiu
MEXIY NPAMBIMH, YrOJ MEXIY NPSMOM M IJIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU, PaCCTOSIHUE OT TOYKH J0 MJIIOCKOCTH, PACCTOSHUE MEXIY
HNPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BaTh
IpU pPELICHUH 3aJa4 H3y4yeHHbIe (PAKTBl U TEOPEMbI IJIAHUMETPUU;
YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUpa; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C MOMOIIbI0 T€OMETPUYECKHX IOHATUH U

BCJIMYHH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa9UN

YMeHue onepupoBaTh MOHATHUAMU: TUIOMAAL PUTYpPhI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ'IBHLIﬁ MHOI'OI'paHHUK, CCHCHUEC MHOI'OrpaHHUKa,
KyO, Tapajuielienurne]l, Mpu3Ma, mupamuaa, Qurypa 1 MOBEPXHOCTh
BpalleHus1, MWIMHIP, KOHYC, map, chepa, miomanb chepsl, TIOMaIL
MOBEPXHOCTH THPaMUJbI, TPU3MBI, KOHYCa, IWIHHIpa, 00BEM KyOa,
MMpsAMOYT'OJIBHOTO MapajliCICrIicaa, nmupaMuabl, Mpu3Mbl, HUIAHIPA,

KOHYCa, 11apa, pasBépTKa MOBCPXHOCTHU, CCUCHUSA KOHYCa W LHUWJIHWH/IpA,
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NapajuleJIbHblE OCH WM OCHOBAaHHUIO, CEUEHHE 1Iapa, IJIOCKOCTb,
Kacaromasics cdepbl, UWIMHIpPA, KOHYCa; yMEHHUE CTPOUTH CEUYEHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
Bpall€HUsl, MX CEYEHHs,, B TOM YHCIE C IOMOIIBIK 3JIEKTPOHHBIX
CPeACTB; yMEHHE NPUMEHSTh CBOWCTBA TI'€OMETPHYECKUX (Uryp,
CaMOCTOSITENIbHO (HOPMYJIHPOBaTh OMNPENCIICHUs H3y4aeMbIX Quryp,
BBIIBUTATh THUIIOTE3bl O CBOMCTBaX M IPU3HAKaX TIE€OMETPUYECKHUX
¢buryp, 0OOCHOBBIBaTH WM OINPOBEpPraTb HUX; yMEHUE IPOBOJIUTH
Kkinaccuukanuioo ¢GUryp MO pazIMYHBIM - TPU3HAKAM, BBIMOIHATH

HGO6XOI[I/IMBIG JAOIOJTHUTECIIBHBIC ITIOCTPOCHUA

YMeHue onepupoBaTh MOHSATHSIMH: JBHXKEHHE B MPOCTPAHCTBE,
napajuieNIbHBIA TEPEeHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeolOpa3zoBaHue M0a00MsI, TOA00HBIE (GUTYPBI; YMEHUE
pacrio3HaBaTh paBHbIC M MOJ00HBIC (DUTYPBI, B TOM YHUCIIC B PUPOJIE,
HCKYCCTBE, apXUTEKTYype; HMCIIOIb30BaTh I€OMETPUYECKHUE OTHOILICHHUS
NpU PEIICHUHU 33Ja4; HaXOIUTh T'€OMETPHUECKUE BEIMYMHBI (JJTUHA,
yroj, IJIomaab, oObEM) MpU PEIICHUH 3aJad M3 APYTHX y4eOHBIX
NpEeIMETOB W W3  pEaJbHOH  JKU3HH, YMEHUE  BBIUUCIIATH
reOMETPUUECKUE BETMYMHBI (IJTMHA, YroJl, IUIOaab, 00bEM, TUIOIMAAb
MOBEPXHOCTH), HCIONIb3YS HM3yUeHHBIE (OPMYNIBI U METOJbl, B TOM
YHCIIe: IUIOMAAb TTOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, [WIMHAPA,
wiomanas cdepbl; 00bEM Kyba, MPSIMOYTroIbLHOTO Mapajuieenumea,
MUPaMUBI, TPU3MBI, MHIUHAPA, KOHYCa, IIapa; yMEHHE HaXOIHUTh
OTHOIIeHHE 00bEMOB MOJOOHBIX (PUTyp

YMeHue omepupoBaTh  MOHATUSAMHU:  MPSAMOYroiibHAs  cHCTEMa
KOOP/IMHAT, BEKTOP, KOOPAWHATH TOYKH, KOOPIUHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOU3BEJICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHUE BEKTOpa 10
0a3ucy, CKalsipHOE TNPOM3BEICHUE, BEKTOPHOE NPOU3BEICHUE, YTOJI
MEXIy  BEKTOpaMH; yMEHHE  WCIOJIb30BaTh  BEKTOPHBIA U
KOOPJWHATHBIN METOJ /ISl PEeIIeHUs] TEOMETPUYECKUX 33134 W 3aaad

JPYTUX y4yeOHBIX MPEIMETOB

YMmenue BLI6I/IpaTB HO,Z[XO,I[}IH_II/Iﬁ MCTOH I PCIICHUA 3aJa4u,
IMIOHUMAaHWEC 3HAYUMOCTH MATECMATUKW B MH3YUCHUH MNPHPOJHBIX U
O6U.[CCTBCHHBIX nmponeccoB u }IBJICHI/Iﬁ; YMCHHUEC pacCliO3HABATH

IMPOABJICHUC 3aKOHOB MATCMATHKH B HCKYCCTBEC, YMCHHEC IIPUBOIAUTH



IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUA POCCUHCKOW M  MHUPOBOH

MaTeMaTHIeCKOMH HAayKH

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 UYucia v BBIYUCICHHS

11 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

12 Panmonansupie uyucia. OOBIKHOBEHHBIE M JIECSATHYHBIE JpoOH, HPOLEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHOU CTEIICHH. JevictBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKa3aTEJIeM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI

JeiicTBuTtenpHble uucia. ApudpMeTnyeckue onepanuud C JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUsS, NMPUKUAKA U
OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeobpazoBanne BEIpaKEHHMA

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHbIe U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 [{enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [ToxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuveckne HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMbI C TapaMCTpaMn

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUILlbl
3 DOyHKINUH U TpaPUKH
31 dyHKUs, crocoOs! 3ananus GyHkiuu. ['paduk dynkuuu. BzanmHo oOpaTHbIE
' dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6unacTe ompeneneHUss U MHOXECTBO 3HadeHMH Qynkuuu. Hymum dyHkuuu.
32 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIUH.
' MakcuMymMbl 1 MUHUMYMBI QyHKIuH. HanOomblliee W HaMMEHbIIIEE 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIHMs ¢ HATypaJdbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcuMmnrtorsl TpadukoB ¢(ynkuuid. CoiicTBa (YyHKUIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUSI ITOCIIEIOBATEILHOCTEH
38 Apudmernueckass W reomerpuueckas mporpeccuu. DopmMyna  CIOXKHBIX
' IPOIICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 371€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npou3BOAHON K HCCIEAOBAaHHIO (YHKIMI Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHne HanOoJbIIero U HaMMEHbBIIEro 3Ha4eHUs (YHKIUU
Ha OTpE3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHosxecTBO, onepanuu Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbpHas CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 [eomeTpust
7.1 @urypsl Ha MIIOCKOCTH




7.2 [IpsiMbIe U TIITIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKH

7.4 Tena v MOBEpXHOCTH BpalICHUS

7.5 KoopauHnatsl 1 BEKTOPBI

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* MaremaTnka. AnreOpa u Hayajia MaTeMaTH4ecKoro ananusa; 10 kmacc.
yrayonennoe odyduenne Mepaisak A.l'., Homuposckwuii J[.A., [Tossasxkos B.M.;
non peaakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPA®y;
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

* Maremaruka. Anredpa v Hayajda MaTeMaTH4ecKoro anaimsa; 11 kmacc.
yrayonennoe odyuenne Mepaisak A.l'., Homuposckuii J[.A., [Tossskos B.M.;
nof penakuueit [lononsckoro B.E. O6miecTBo ¢ orpaHMueHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;

AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI J1IJISA YUUTEJIA

«Aunredpa u Hayana ananu3za. 10 kinacc. [IpogunbHbIN ypOBEHbD.
Kontponsubie padote» B.W. I'mu30ypr, MockBa «MHuemo3una» 2022r.
T.W. Kynopoa. Anrebpa u Hayana ananuza. 11 ki.: [loypodnslie miansl o
yue6HuKy Mopnakosuua A.I.Bonrorpan: Yuurens, 2023

B.C. Kpamop. 3agauu ¢ mapamerpamu u MeTosl ux pemenus. M.: OHUKC



Mup u o6pazosanue, 2007 r. 12 M.M. CxanaBu. COOpHHK 3a7a4 1O
mateMatuke ¢ pemieHusMu. M.: OHUKC: Anbsue, 2009r.

Anre6pa u Havayia aHanm3a. KontponbHbie padoTel s 10 kinacca
00111e00pa30BaTeNIbHBIX yUpexkaeHu (MpoduiibHbINA ypoBeHb) / B.1.

['mu36ypr; o pen. A.I'. Mopakouda. — M.: MHemo3una, 2024

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/

http://www.mon.gov.ru

http://www.school.edu.ru

http://www.ndce.edu.ru

http://www.math.1september.ru

https://resh.edu.ru/

https://uchi.ru/

http://school- collection.edu.ru

http://www.math.ru
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