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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTeMaTHYECKOTO aHAJIN3a» SBISETCA
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M a0CTPAKTHOE MBIIICHUE O0yJarolUXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMylaHpyeT CBOU
JOCTHKEHMS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJlbIBacT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKH, XUMHUHU, OHOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCI B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HH. B TO ke Bpemsi oBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykIaTh JEAYKTUBHO, HUCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyueHus yueOHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MAaTEMaTUYECKUX MOJIEICH pealbHbIX CUTYaluH,
WHTEPIIPETAllud  TOJYYCHHBIX  pEIIeHH, 3HAKOMSTCS C  IpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblli Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK U yepe3 crneuu@uky ydeOHOMH
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITENIbHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NMPUHIUI 00ydYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadaja MaTeMaTH4YE€CKOrO
aHaJln3a» BbIAEJIEHBI CIEAYIOUINE COAEpKaTeIbHO-MEeTOANYecKue TuHuM: «Yucna
U BbIUKCIEHUD», « DyHKUIUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoxecTBa u  Joruka». Bce OCHOBHbIE
COJEPKATENBHO-METOANYECKNE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa30BaHUs, €CTECTBEHHO JOIOJIHSIS
Jpyr Ipyra U MOCTENEHHO HACHIAsACh HOBBIMM T€MaMU U paszzienamu. J[aHHbIN
y4eOHBI KypC SIBISIETCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede



COJEp’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHalIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bc€ Ooiee
HMIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
pEILICHUsI CaMOCTOSITENILHO C(HOPMYIHNPOBAHHON MaTeMaTUYECKON 3a/lauu, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «UKcia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE ObLIO
HAyaTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHuss 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajlbHbIX, IEJbIX,
palMOHANIbHBIX W JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(UYecKue 3aJaud M OIEepaluu: JeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJBbIX YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnaronaps mocienoBaTeNbHOMY PACHIMPEHHMIO Kpyra HCHOJb3YyEeMBIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U e€ POJH B
IOCTPOCHUH MOJIEJIEN pPeaNbHOr0 MHpa, IMIMPOKO HCIOJIB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IlporpamMMbl MpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynpTaTe OOYyYarolIUecss OBJIAJEBAIOT PAa3IMYHBIMH METOAAMU  PEIICHUS
palMoHaNbHBIX, HpPPAIlMOHATIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHON, TPU PEIICHUH TPUKIAIHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi comepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMA, a TAK)KE BBIPAKCHHIA,
COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaiga TOPOUCXOAMT  JajbHeilllee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, pabOTBl €  CHUMBOJBHBIMH  (QopMamu,  MPECTaBICHHS



3aKOHOMEPHOCTEW M 3aBHUCHMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. Auredpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHbBIX 33]1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuUHUAS «DyHKIMM U Tpa@UKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAaET MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIONB30BaHME (PYHKIMNA IJIS PEIICHUs 3a7ad U3 IPYrHX y4eOHBIX
IIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofep:KaTeITbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u crmoBecHod. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havaia MaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeéMaTUYECKHX, TaK W MPUKIATHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKy  CIOXHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TmpoueccoB. JlaHHas coaep:KaTenbHas JHWHUA OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HaWJydlllee pEHIeHWEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMYECKHX, 3aJla4axX. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOro, (OPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOyuaroluecs: y3HaIT O
BBIJIAIOIINXCST pe3yJibTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpaXx.

CopnepxaTeapbHO-MeToANYeCKas JTMHUSL «MHOXKECTBa U JIOTUKay BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIIUI BCE pa3eibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYEeCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4arolieMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTUKH W HCIOJIb30BATH €0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbIM MpPU3HAKOM MAaTEMaTUKH KakK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYI0 €U CTpPOTrOoCTh OOOCHOBAaHUM U CIEJOBAHUE OMPEACIEHHBIM
npaBuiaM  MOCTPOCHMSI  JIOKa3aTebCTB.  3HAKOMCTBO  C  3JIEMEHTaMu



MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBbIIUICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJEIMPOBAHUS, KOTOpPbIE MPHU3BaHbI
CIIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENEeH peanibHBIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJENed C TMOMONIBIO afmaparta airedpbl H
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yibTaTtoB. Takue
3a/IaHusl BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIb3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3a1ad. [lpu
pPEIICHNM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaronmiuecss  pa3BHBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMYy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsl B MPoIlecce U3yueHUs BceX TeM yueOHOTo Kypca « Anredpa u Havana
MaTeMaTUYECKOTO aHAIN3a».

Ha wu3yueHune yueOHOro Kypca «AjireOpa M Hayajla MaTeMaTHYE€CKOTO
aHanauza» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BBIYMCICHUSA

Panmonanpupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npoGeil M MPOLEHTOB s
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEaIbHOM KU3HH.

JlelictBuTenpHble yucha. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckue  onepanuu € JICUCTBUTEIBHBIMH  YHCIaMd.  MoJyib
JEUCTBUTENLHOTO YHMCNa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHHUS, TIPABUIIA
OKPYIJICHUs, IPUKHUJIKA U OLIEHKA PE3yJbTaTa BEIUYMCICHUMN.

Crenenp ¢ uenbiM nokaszareneM. buHom HberotoHa. Hcenonb3oBaHue
MOAXOSIIEH (GOPMBI 3aIMKUCH ACHUCTBUTEIBHBIX YUCEN JJIs1 PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbl OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwiIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koappurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENEHN U KOPHH.

HppanmonanbHbie YpaBHEHHS. OCHOBHBIE METO/IbI pelieHus
MppalMOHATIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHH, CONEPIKALTUX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.
Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOLIBIO



CUCTEMBl JIMHEWHBIX ypaBHEeHHMU. lccinepoBanme MOCTPOEHHOM MOAENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amanus GyHKIUH. B3aumHO o00paTHbBIe (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymn yskumu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATYpaJIbHBIM U II€JIbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIEHUs YpAaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHHE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4eCcKOro aHajimn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IOCIIEAOBATENbHOCTENH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBIN POCT. Yucio €. @opmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
MIPUKIIATHOTO XapakTepa.

HenpepoiBHble (QyHKIMM W UX cBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoanbie GyHKIuU. Onpenenenrue, reOMeTpUIECKUn U
(bu3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTebHOM K rpa@uKy QyHKIHU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
MPOU3BENIEHUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.



MHoskxecTBa H JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXKECTBAaMHW M WX CBoOWcTBa. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUSI PEANIbHBIX IPOILIECCOB W SIBJICHUW, MPU PEUICHUM 33Ja4 U3 APYTUx
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIIEJCTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciaa v BIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee ooOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMma EBkinuaa 1js penieHus
3a/1a4 B LEJIBIX YHUCIIAX.

KomnnekcHble uymcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (POpPMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO unchaa. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTb YPAaBHEHWHW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHMS] CUCTEM M COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3JIMyHbIX O0JacTel HayKu M peabHOU
YKU3HU, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTaTOB.

DyHKIUHN U TPAPUKHU

I'padpux kommosunuu ¢Gyskuuii. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpruueckne QPyHKITUN, X CBONCTBA U TpaduKH.

['padrueckre mMeTonmbl pelieHUs YpaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TIPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEAMETOB U PEATILHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a



[TpumeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDH U
sKcTpeMyMbl.  Haxoxaenue  HamOonblIero M HAMMEHbBLIETO  3HA4YEHUH
HENpepbhIBHON (QYHKIMU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIero pELICHUS B
IPUKIAJAHBIX 3aJ]adax, Uil OIpPENENICHHMs CKOPOCTM W YCKOPEHHMs IIpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eomeTpuuecknii CMBICII VHTETpaa. Brrancinenue
onpenenéHHoro uaTerpaia mo ¢popmyne Hetorona-JIeiOuura.

[Ipumenenrne uWHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOIECCOB C€ MOMOLIbI0 U depeHInaIbHBIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLenyp TpaKJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHME JYXOBHBIX LHEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYJIOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnr W peanu3oBBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU PAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBIEHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAaHHUE BIIHSHUS
COITMATIbHO-DKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITEIBHOCTH, STAloB ¢
Pa3BUTUS M 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OIpeJeNIeHHs] MOHATUN, YCTaHABIMBATh CYUIECTBEHHbBIN MPU3HAK KIacCU(UKAUY,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI;

BBIOMpATh CMOCcO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4éToM
CaMOCTOATENbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MPOOJIEMY,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKoro o0beKTa, sIBJIEHUs, Npolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;



CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIIBUTaTh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC | JUIsI pEIICHU 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIHMIO PA3IUYHBIX BHIOB H
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHBIX (Popmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMs], SCHO, TOYHO, I'PAaMOTHO BBIp@XaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH I0OJy4YECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIBTATHl PEIIEHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHMS € YYETOM 3a1ay
MPE3EeHTAlMU U OCOOEHHOCTEH ayJUTOPHUU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTAaTOB, BIAACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3aJa4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUN 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUYNHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboTbl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCS, OOCYXAAaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE IITYpMBD» W HMHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OLIEHUBATH
KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOyuenus B 10 kiacce o0OydaronIuics MOJYYUT CIEIYIOIINAE
IPEIMETHBIE PE3yJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOIO aHaIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAMOHATIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TNPOUEHTHI, HPPALMOHATBLHOE YHCIO0, MHOXECTBA
pPALMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCET, MOLYJIb ACHCTBUTEIBHOTO YUCIIA,;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIIECHUs MPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

OPUMEHSATH NPUOIMKEHHBIE BHIYUCICHUS, TPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOIHO OMNEpUPOBATh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH NIEUCTBUTENIBHBIX YHCEIT JISl PEIIeHUS
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypaabHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(M UwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOOJIHO ONEPUPOBATH MOHATHUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U ApKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEpaBeHCTBA:

cBOOOHO OTNEPUPOBATh MOHATHUAMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPAa3IMYHBIE METOJbl PEIICHUS pPALUOHAIBHBIX U JAPOOHO-
palMOHAIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEpEeMEHHOH,
MHOTOYJIEH ¢ MLedbIMH KO3 (UIMEHTaMH, KOPHM MHOrOYJI€Ha, HPUMEHATH
JICJIEHNE MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pellieHus 3a/1ay;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLd, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpeAeNnuTens 2 X 2 JJisl BBIYMCICHHUS €ro 3HaueHUs,
OPUMEHATH ONPEACTUTENN M PEIICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTMPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C IOMOINBI0 MaTpUll U OIpPEACIHUTENEH,
UHTEPIIPETUPOBATH MOITYUEHHBIN pe3ybTarT;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHU;

BBINOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTETIEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUN;

cBOOOHO OMEpPUPOBATh MOHATHUSAMHU: HPPAMOHANBHBIE, TOKAa3aTEIbHBIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TTOMOIIBIO PABHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKrEe GOPMYIIBI IS TPEOOpa30BaAHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CcBOOOIHO OMEpUpPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh  HEOoOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIENI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMOO3UIUs GyHKUMA, Tpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKkoB (PyHKIIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QyHKINU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh TMOHITHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMyMBbI U
MUHUMYMBl (DyHKIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHUuEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
LENbIM TOKa3aTeiaeM, rpa@uK CTENEeHHOW (PYHKIHMHM C HATypaJbHbIM U LEJIbIM



nokasarenemM, rpauk KOpHsS n-0il CTeNeHW Kak (PyHKIHMU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM MOKA3aTENEM;

ONEepUpOBaTh TMOHATUSMU: JMHEHHAs, KBaJpaTuyHas U JPOOHO-IMHEIHas
(GyHKUIMU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: IOKa3aTelbHAas U JorapupmMuyeckas
GyHKUIMHA, UX CBOMCTBA U TrpauKH, HUCIOIb30BaTh MX TIpa@UKUA IS pEIICHUS
YPaBHCHUI;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIpEEICHNE TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
YKWU3HU, BhIpakaTh (DOPMYyJIaMU 3aBUCUMOCTH MEXKAY BEJIMUMHAMU;

Havana maTteMaTH4ecKOro aHajmsa:

CBOOOJTHO OMNEPUPOBATH MOHATHAMU: apumeTHdecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUst, TUHEUHBIN U
HKCIOHEHIIUATBLHBIN POCT, (opMyIa CIIOKHBIX MPOILIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh IMPOTPECCUU ISl PEUICHUS PEAIbHBIX 3a7a4 IPUKIATHOTO
XapakrTepa;

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATEIBHOCTD, CIIOCOOBI 3a/JTaHUS
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIbHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHal3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: HEMpEPhIBHbIE (DYHKIUU, TOYKU
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a7aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOWU3BEICHUS], YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

WCITIOJIb30BAaTh TEOMETPUUECKUI MU (U3MYECKUN CMBICT MPOU3BOTHOM IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpPUPOBATH  MOHATUSIMU:  MHOXXECTBO,  ONEpali  Haj
MHOKECTBaMHU;

UCIT0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOpeMa, ypaBHEHHUE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTRBA.



K xoniy obydyenuss B 11 kiacce oO0y4aromuics TOJYYHUT CIICTYIONTHE
MpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYeCKOro aHanu3ay:

Yucaa 1 BBIYUCTICHUA:

CBOOOJHO OMNEpUPOBATh TMOHATUSIMHU: HATypallbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypaJbHbIX U LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckol u
TPUTOHOMETPUUYECKOW (hOpMeE, BBHIMOJIHATH ApUPMETUUECKUE ONEpalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

cBOOOIHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
jJorapu(pMUUECKUEe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[OMOIIbBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpHEW TMpU pPEHIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl Il  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHbIE, MppanyoOHajbHBbIE, [I0KA3aTeJIbHbIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METObI JUIsl PEeLICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4d ¢ napaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBIATH
BBIPDAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 334U,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKU:

CTpOUTH TpadUKH KOMMO3UIMU (PYHKIUHA C NOMOIIbIO 3JIEMEHTApHOrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (YHKIIMIA;

CTPOUTh T€OMETPUYECKHE O00pa3bl ypaBHEHUWH W  HEPABEHCTB HA
KOOPJUHATHOM TNIOCKOCTH;

CBOOOZIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpPadUKH TPUTOHOMETPHUUECKHX
dyHKImii;



OpUMEHATh (GYHKIUWA JJIT MOJEIUPOBAHUS M HUCCIEAOBAHUS peaTbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCII0JI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHUs (DYHKIIMM HETPEpPHIBHOW Ha
OTPE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIy4dlIero pPELICHUs B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpollecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSIMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIH
WHTETpajl, HaXOIUTh IEePBOOOpPA3HbIE AJIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlei6nuna;

HAXOJIUTh TJIOMIAIH TIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh MPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHITMATbHBIX YPaBHEHUN;

pelaTe NPUKIAJHbIE 3a7ayd, B TOM YHCIIE COLHMAIBHO-3KOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUECKOTO aHaJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

OcHoBHBIE HATIPABJIEHUS BOCIIUTATEIbHOM AeATEJIbHOCTH ¢ y4eTOM nporpammsl Bocnutanus QO:

1 )rpakjanckoe BOCITUTAHHUE;
2)naTpuoTUYECKOE BOCITUTAHNUE;
3)AyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE;
4)3cTeTnuecKkoe BOCIUTAHUE;
5)(pusnyeckoe BOCIUTaHUE;
6)Tpya0BOE BOCIIUTAHUE;

7) 3KOJIOTUYECKOE BOCITUTAHUE;
8)IEHHOCTH HAYYHOI'O MTO3HAHMUS.

10 KIIACC
KosmmmuecTBo yacos Yuer
DJIeKTPOHHbIE N
Ne (nbpoBbIe) paboueii
HaumeHoBaHue pa3iejioB U TeM NPOrpaMMbl NPOrpaMMmblI
n/n pa3a porp Beero Kontpoabubie IIpakTuyeckue 0GpazoBATEBLHbIE porp
padoThI padoThI BOCIIUTAHUS
pecypchl
00
MHOX€ECTBO I€HCTBUTENBHBIX YACEN. MHOTOWIEHBI.
1 PanmonanbeHble ypaBHEHH U HepaBeHCTBA. CHCTEMBI 24 1 https://resh.edu.ru/ 1-8
JIMHEWHBIX YPABHEHUN
o .
) VHKUIUU U rpaduku. CteneHHas QyHKIUS C HeTbIM 12 1 https://resh.edu.ru/ 1-8
nokaszaresem
A i -oii .
3 pupMeTHIECKH KOPEHb N-Oi CTENECHH 15 1 https:/resh.edu.ru/ 1.8
WppaunoHanbHble YpaBHEHUS
[Toka3zaTenbHast kuus. [lokaszarenbHble
4 (bynx 10 1 https://resh.edu.ru/ 1-8
YpaBHEHHSI
Jlora ecKa . Jlora €CKue
5 rapudmicckas gynxius. Jlorapumireckn 18 1 https://resh.edu.ru/ 1-8
ypaBHEHHS
6  TpuroHoMmeTpuyeckue BhIPaKEHUS U ypaBHEHHUS 22 1 https://resh.edu.ru/ 1-8
7  IlocnenoBaTenbHOCTH U MPOTPECCHH 10 1 https://resh.edu.ru/ 1-8



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

8 | HenpepoiBHbie hyHknmn. [IponsBoaHas 20 1 https://resh.edu.ru/ 1-8
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMA 5 2 https://resh.edu.ru/ 1-8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
11 KJIACC
KosaunyecTBo 4acoB Yuer
JJIeKTPOHHbIE N
pabouei
Ne HaunmMeHoBaHue pa3/ieioB H T€M NPOrpaMMBbl K I (unpposbic) NPOrpamMMbI
/o pa3x porp Beero OHTPOJILHBIE paKTHieckue pPA30BATEbHBIE porp
padoTsI padoTbI BOCIIMTAHHSA
pecypcsl
00
1 Hccnenoanne GpyHKINNA ¢ TOMOIIBIO MPOU3BOIHOM 22 1 https://resh.edu.ru/ 1-8
2 ITlepBoobOpa3Hast U HHTErpajl 12 1 https://resh.edu.ru/ 1-8
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1 https:/resh.edu.ru/ 1.8
TpuronoMeTpuyecKre HEpPaBEHCTBA
4 HppannoHalibHbIE, TOKa3aTeIbHBIC U 24 1 https:/resh.edu.ru/ -8
norapuMuuecKre HepaBeHCTBA
5 | KomrmuiekcHble uncia 10 1 https://resh.edu.ru/ 1-8
6 | HarypanbHble U 1ienble Yncia 10 1 https://resh.edu.ru/ 1-8
7 CucreMbl parioHATBHBIX, HPPAMOHATBEHBIX } 12 1 https:/resh.edu.ru/ -8
MOKA3aTeNbHBIX U JTOTapU(MUUYECKUX YPaBHEHUN
8 | 3anmauu c mapaMmeTpaMmu 16 1 https://resh.edu.ru/ 1-8
9 | IloBTrOpenue, 0000IIEHNE, CUCTEMATH3AIIHS 3HAHUI 16 2 https://resh.edu.ru/ 1-8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

Konarun FO.M., TkauéBa M.B., [llabynun M.U. u ap. Maremaruka:
anreOpa M Hayajga MaTeMaTHYECKOrOo aHajau3a, reoMeTpus. Anrebpa u Hauaja
MaTeMaTH4YEeCKOro aHaiansa. Y4ueoHuk. 10 kimacc. ba3zoBbiii u yriyOJeHHbIH YPOBHU
/ — M.: IIpocsemenue, 2018.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1.1la6ynun M.U., Tkauésa M.B.,®dénopora H.E. u ap. Anrebpa u Hadana
MaTeMaTtnyeckoro aHanusa. lugakrunueckue matepuansl. 10 knacce. YrinyOn€HHbIN
YPOBEHB.

2.TxauéBa M.B., ®énopoBa H.E. Anrebpa m Hayana mMareMaTH4E€CKOTroO
ananu3a. Tematuueckue tecTsl. 10 kiacc. ba3oBblid U yriayOnEHHBIN YPOBEHD.

3.®¢énoposa H.E., Tkauéra M.B., Anre6pa u Hayaga MaTeMaTHYECKOIO
aHanmn3a. Mertoanueckue pekomenganuu. 10 knacc.

4 Mlabynun M.U., Tkauéra M.B.,®&noposa H.E. u ap. Anrebpa u Hauana
MaTeMaTthyeckoro aHanusa. lugakruyeckue matepuansl. 11 kimacce. YrnyOn€HHbIN
YPOBEHB.

5.TkauéBa M.B., Anre6pa u Havasa MaTEeMaTHYECKOTO aHAJIM3A.
Tematnueckue Tecthl. 10 kinacc. ba3zoBsliit U yriayOn€HHBIN YPOBEHb.

6.®énoposa H.E., Tkauéa M.B., Anrebpa u Hayajma MaTeMaTU4eCKOTO
aHanuza. Meroauueckue pekoMenaanuu. 11 kmacc.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. Poccuiickas anexTpoHHas mikosa https://resh.edu.ru/
bubnunoreka uudpoBoro odpa3oBaTesbHOro KOHTeHTa https://urok.apkpro.ru/
3. Enunas xomnekmus mudpoBbix oOpazoBaTeIbHbIX pecypcoBhttp://school-
collection.edu.ru/
4. Karanor «Mos mkomay»: https://lesson.academy-content.myschool.edu.ru/
1C:¥Ypok — bubnmoTtexa nHTEpaKTUBHBIX MaTepuaiioB https://urok.1c.ru/
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