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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT 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 KOHCTPYKLMSIMHU aireOpbl M MaTeMaTHYeCKOro aHajiM3a pa3BUBAET
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  TOJYYEHHBIX  pElIeHWi, 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



COJICP)KATEIBPHO-METOANYCCKUE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH JABYX 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 OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paloOHAaNbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTApUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3aad,
cofepKanmx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 TTPOU3BOAHON, TPHU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJIbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUM,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QoOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (PYHKUMU 7S pEelIeHUs 3a7ad U3 JpYruX y4eOHbIX
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 3aBUCUMOCTU 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
paznu4yHOi (opme: aHaTUTHYECKOM, rpaduueckoid u cioBecHO. 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 MPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHsI TponeccoB. JlaHHas coaepKaTenbHas JMHUSA 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 aOCTPaKTHOro, (OPMabHO-JIOTHYECKOTrO |
KPEaTUBHOI'O MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HaumboJjiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIOIIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIL30BaTh €TO JIJISi BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KAKIIBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IPOOJIEMY.
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).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [Ipumenenue npoOGeil 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 ero cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHUS, 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 CTENEHU U €ro 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 YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/bI PEHICHUSI LEIbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU 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 pelLIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHEeHMI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN 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
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIEH.

[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. B3auMHO o00patHbie (QYHKIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. 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 TOoKa3zareneM. 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.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

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



HenpepoiBHble GyHKIMM W MX CBOMCTBAa. TOuku paspbiBa. ACHMIITOTHI
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 KacaTeNbHOU K TpaduKy QyHKIUU.

[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-MHOXECTBEHHOTO —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 BIYMCICHUA

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 aiis perneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckas W TpUTOHOMETpudeckas (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 YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

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 TpUroHoMeTpU4eCKUX 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.



[IpumeHenne  ypaBHEHMH, CHUCTEM M HEPaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

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 UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxokaeHue  HamOoNbLIEro M HAUMMEHbBLIErO0  3HAauY€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 CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

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

[IpumeHneHue uHTErpana s HaXOXACHUS IUlou[aaedl IUIocKux (Guryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pOCCHMCKOro  o0ImiecTBa,  NpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyabiM  chepam  TpPoPECCHOHATBHON  NESTEIBHOCTH, CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCcKoMy  OOpa3oBaHHI0O U
caM0OOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEHW JKUM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE III00aIbHOTO XapaKTepa IKOJOTHUECKUX MPoOieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KYJIbTypOH Kak CpEACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue aeficTBu:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MNPHU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXAy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS J1s1 0000IICHHS U CPaBHEHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOPMYyIHMpPOBaTbH U  NPeoOpa3oBBIBATH  CYXKJEHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

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

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

MIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIMIO, IPUBOUThH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

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



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

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

MIPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yjibTaTam
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pabora ¢ unpopmaumeii:

BBISIBIISATH Je(UINUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUMIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pa3IMUHbIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIeI0OBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUPATh CIIOCOO pEelICHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IO3HABATENbHON  pedJeKkcud Kak  OCO3HAHUS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapUBaThCS, OOCYX AaTh TMPOIECC W Pe3yiabTaT paboTHl,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJIeHAaMHW KOMAaHIbI, OIICHUBATH
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM paboued MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHUCIO, MHOXECTBA
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

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



CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C IEJIbIM IO0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM OKAa3aTeNIEM;

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

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIIOBOTO apTyMEHTA;

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YpPaBHEHUM, IPUMEHATh METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULIUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENA JUIsl PELIEHUS CUCTEMbl JIMHEHWHBIX YPaBHEHH,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUH;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMUUECKrEe YPaBHEHUS, HAXOAUTh UX PELIEHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICINIU C MCTIOIb30BAHUEM arlapara ajareopsol.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOJHO OINEPUPOBATh MOHATUSAMHU: OOJIACTH OMPEACIECHUS M MHOMXECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee U HauUMEHbIee 3HaueHue (QyHKIMU Ha
IPOMEXKYTKE;

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

ONEePUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUUHas U JPOOHO-JTHHEWHHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIIMHU, UX CBOMCTBA M rpadUKH, MCIOJIB30BATh MX TpapUKH IJIsl pElIeHUs
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHMOCTEH NpU pelieHuH 3a7ad U3 APYTUx y4eOHBIX MPEIMETOB M peajbHOU
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, GOpMysa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCJIEI0BATENBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

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

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIIMS, HENpEphIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCAHUS peaTbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

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

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKUCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOTHATH apU(PMETHIECCKUE ONEepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIM U TapaMeTpPhbI;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEJIM C HCIIOJIb30BAHMEM ammapara anreOpshl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpPUYECKHEe 00pa3bl ypaBHEHHMM W  HEpPaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

UCITOJI30BaTh MPOU3BOJHYIO JIJISl UCCIEOBAHUS (PYHKIIUA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENIENICHUS] CKOPOCTH U YCKOPEHUs Ipolecca, 3alaHHOro (GopMyJol WM
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN TUIOCKUX (GUTYP U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/nt HaunMeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
) NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
M .P
1 HOTO4JIEHBI. PannonanbHbIe }:paBHeHI/DI 24 httos://uchi.ru/
1 HepaBeHcTBa. CHUCTEMBI TMHEMHBIX I
YpaBHEHUN
o .C
2 YHICLUH 1 IPAGHKi. CTeneitias 12 https://resh.edu.ru/
(GyHKLUSA C LeNbIM [T0Ka3aTeleM
A i n-oi .
3 pudmeTnyeckuil KopeHb N-0i CTeNeHH 15 http://window.edu.ru/
HppaunoHanbHble ypaBHEHUS
IT T
4 okaszatenbHast pyHkuus. [TokasarenbHble 10 https://resh.edu.ru/
ypaBHEHUS
J .
5 Orapupmitecias pyHkis 18 https://uchi.ru/
Jlorapugmuueckue ypaBHEHUS
T
6 PUTOHOMETPUYECKHE BBIPDAKEHUS U 29 https://resh.edu.ru/
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 https://uchi.ru/
8 HenpepsiBabie Gpynkiuu. [Tponssonnas 20 https://resh.edu.ru/
II
9 OBTOPEHHE, o6o6meH1/v1e, 5 https://resh.edu.ru/
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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https://resh.edu.ru/
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
u o

1 CCHeHOBaHiIe (ymKuHii ¢ moMomIEIO 22 https://resh.edu.ru/
IPOM3BOIHOM

2 [lepBooOpa3nas u UHTETpa 12 https://uchi.ru/
r 78

3 PAGIKit TPHIOHOMETPHHECKHX YKL 14 https://resh.edu.ru/
Tpuronomerpuveckne HepaBEHCTBA
nu

4 ppanMoHaNbHbIe, TOKAa3aTeIbHbIE U 24 httos://uchi.ru/
JorapupMUUECKUue HEPABEHCTBA I

3) KommuiekcHsble uncna 10 https://uchi.ru/

6 Harypasnbnbie u 1iesnsie yucia 10 https://resh.edu.ru/
Cuctembl paluoOHaIbHBIX,

7 MPPALMOHAIBHBIX ITOKA3aTENbHBIX U 12 http://window.edu.ru/
Jorapu(pMHUUECKUX ypaBHEHHUM

8 3amaun ¢ mapaMeTpamu 16 https://uchi.ru/
I1 000

9 OBTOPCHIE, ODODIIEHIE, 16 https://resh.edu.ru/
cUCTEeMaTH3aIHs 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
¥ Hayaja MareMmatudeckoro aHanusa, 10-11 kmaccel/ Anumos 111 A. u apyrue,

AxunonepHoe obmectBo «M3natensctBo «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA
MaremaTuka: anredpa u Hadajga MaTEeMaTHYECKOTO aHallu3a, TeoMeTpusi. Anredpa
1 Hayaja MareMmatudeckoro ananmusa, 10-11 xkmaccel/ Anumos 111, A. u apyrue,

AxuuonepHoe obmectBo «M3natensctBo «IIpocBeiienne»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://mwww.imumk.ru/

https://educont.ru/

https://urok.1c.ru/






