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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

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

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

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

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

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
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MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM [JBYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACBIAsACh HOBBIMM TEMaMH M pasfenamu. J[aHHBIN
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOyuwaromuecs OBJaJeBalOT Bc€ Ooee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxkaTenpbHO-MeTOANYECKAss TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o01ero oopazosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
pAallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCHeUUu(pUUYECKUE 3aJaud M OIEpalUU: [EJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOKHOCTSMHU MX IPUMEHEHMS I PELICHUS PAa3jIMYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKPETHU3ALMS.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpammbl IpenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3amad. B
pesysnbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPAaBEHCTB M CHCTEM, a TaKXKe 3ajady,
coxepkamux napamerpsl. llomydeHHbIE yMEHMS IIMPOKO HCIHOIB3YIOTCS MNPH
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UCCJEIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TAaKXKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps m3ydeHuio anredpandeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QOpMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Ajre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMH W TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpa)kaTh (OpMyJaMH 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIHHA, OMPEAENsATh WX HauOOJNbIINE W HAWMEHBIINE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKEe U UcKyccTBe. OOyuaromiuecss y3HAIOT O

4



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

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
TUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxHO daTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW | CIEJOBaHHE OMPEICIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJIM3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlMd IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3amad  OOydJaroIuecs  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCCe U3YyUEHHUS BCEX TEM yueOHOTO Kypca «Anredpa u Havama
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS MOKa3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.
Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus

Jorapu(pMUYECKUX ypaBHEHUH.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BbIpaXEHUW. PellleHre TpUroHOMETpUYECKUX YPaBHEHUM.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS Ul PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpUKIagHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUM W HEPaABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3M4yHbIX 00JIacTell HayKu U peasibHOMN
KU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnpiee u HauMeHblee 3Ha4eHus1 QyHKIIMA Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IpOrpecchui. JIMHEVHBIN U SKCITOHEHIMAIBHBIN pocT. Yncio e. @opmyia ClI0KHBIX
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IIPOLEHTOB. Mcnonbs30BaHWE MPOTPEecCUU JUIsl PELICHUs pealbHBIX —3a1ay
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIMM W HMX cBOWCTBAa. TOUKM pa3pbiBa. ACHUMNTOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHHs HEpaBeHCTB. [IpuMeHeHHWe CBOICTB HEMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
busznyecKkuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbIX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
IPOU3BEIEHUS, HACTHOTO U KOMITO3UIIMH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMU W WX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeaTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHeHue npusHaKoB ACIUMOCTH IIENbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMma EBknuaa 1js penieHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaAMETPaMHU.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7ad M 3aJad M3 pa3IMYHbIX O00JacTel HAyKh M pealbHOU
YKW3HU, UHTEPIIPETALINS IOTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpauKu.

I'padmyeckue MeTOAbl pellIeHUsT ypaBHEHUHW W HepaBeHCTB. ['paduueckue
METO/IbI PELICHU 3aa4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB GyHKIUN Uil KCCIECIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEIMETOB U PEANIBHON KU3HH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEINpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKIEHUS HAWIYYIIEero pEIICHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[IpumeHeHue uHTErpana s HaXOXACHHUS IUIONIaJed IJIOCKUX (QuUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHInanibHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTD IPAKIAHCKON MO3UIIUUA 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
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Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXAaIomel Cpefpl, IUIAHWPOBAaHUE IIOCTYIIKOB W OIEHKH WX BO3MOXHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW AesTEeIBHOCTU, STAroB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KYJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHUH 10 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;
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BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

MPOBOJNUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00beKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAILIUIO, TPEIACTABIATh €€ B pa3IUYHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe AeiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IIMCBMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUS IO XOAY PELICHUs 3aJauyu,
KOMMEHTHUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELIEHUs, COMOCTABIAThL CBOU CYXIEHHUS C CYXXICHUSMMU APYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
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MPEACTABIATh PE3YJbTAaThl PEHICHUS 3a/layy, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllMK U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJaJE€Th HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3yJibTaTa PEIICHHs
MaTEeMaTU4YECKOH 3a]1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mMpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JIPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy ob6ydenuss B 10 kuacceoOydaromuiics MOIYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTEMaTHUYECKOTr0 aHAJIU3ay:

Yucaa 1 BBIYUCTICHUA:
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CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: PaLMOHAIBHOE YMCIO, OECKOHEUHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
PaLMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JCHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, IPAaBUIIa OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3y/IbTaTa BbIYNCIICHUN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
WCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HaTypajIbHOU
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM UHKcHa, AECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3jUYHbIE METOAbl PEIICHUS PalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHSATH METOJ HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOIOWIEHa, MPUMEHATh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO OMNEpUPOBAaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UJIsi NpeoOpa3oBaHMS
BBIPAKECHU;
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BBINOJIHATH IPeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTETIEHU C
palMOHAIBHBIM [T0KA3aTENIEM;

UCII0JIB30BaTh CBOMCTBa norapupMoB JUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(pMUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIBHBIX
IIEPEXOJ0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIBI IS TPEOOPa30BAHUS
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/aud, MCCIEI0BaTh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUH, KOoMHIo3uuus GQyHKUMA, Tpaduk (yHKIHH,
BBINIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: 00JaCTb ONPENETICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYIH QYHKIIHH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHue (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHUHU C HATypajJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IHHEWHas
(GYHKIUH, BBITIOTHATH 3JIEMEHTApPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: MOKa3aTelbHAss U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IMPOLECCOB U
3aBUCUMOCTEN MpHU PElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;
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Hayasna MmaTeMaTH4eCKOro aHaJIn3a:

CcBOOO/IHO ONEPUPOBATh NOHATHUAMHU: apu(pmeThyeckas M TIeoMeTpUuUecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FTeOMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM U PELIEHUs pEeaJbHBIX 3a4ad IPUKIATHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH NOHATHIMU: MOCIEI0BATENBHOCTb, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTHYECKOro aHajM3a KakK aHaliu3a
OCCKOHEYHO MaJIBIX;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: HENPEPbIBHBIE (DYHKUHMH, TOUYKU
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

CBOOOJHO OIEPUPOBATH IMOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOZIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas U BTOpas IPOU3BOIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
JIBYX (DYHKIMH, 3HATh TPOU3BOJIHBIE AIIEMEHTAPHBIX (DYHKIU;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaThb  TMOHATHSMHU:  MHOXECTBO, ONEpaluu  Haj
MHOKECTBaMU;

UCIT0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B11 KiacceoOydaromuiicss MOJYYUT —CIEAYIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaU3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO>KECTBA HAaTypaJIbHBIX M LEJbIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJYJIO, 3alKUChIBATh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX MIO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,
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CBOOOJTHO OINEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKON (OpMe, BBIMOIHATH apUPMETHUECKUE ONepalii ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaABeHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIE U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, UppaLMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
jJorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIUPOBATh peajbHblE CUTyallUd Ha S3bIKE€ airedpbl, COCTaBJIATh
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTApHOro
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCIT0JI30BaTh MPOU3BOHYIO JIJISl UCCIAEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;
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HAXOJIUTh HauOOJIbIIIee M HAMMEHbIIIee 3HauUeHUs (YHKIIMHM HEeTPEphIBHON Ha
OTpE3KE;

UCTIOJIb30BaTh IMPOU3BOAHYIO ISl HAXOXKICHHS HAWIY4IIero pemeHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTIpE/IETICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, ONpeAcIEHHbIHI
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOAMTD IJIOMIAN TNIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpE
cocraBieHus TudpepeHnaIbHbIX YpaBHEHUM;

pemaTh MPUKIAJAHBIE 33a4d, B TOM YHKCJIE COLUAIbHO-d9KOHOMUYECKOTO U
(bu3MYECKOT0 XapakTepa, CpeICTBAMI MAaTEMAaTUIECKOTO aHAJIN3a.

18



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHnuepasieioB u KosmuecTBo4acos DJIeKTPOHHbIE
n/m  TeMOporpamMmbl Bcero Konrtpouabnbiepadorsl  I[IpakTnuecknepadoTbl (uudposore)
o0pa3oBaTe/bHbIEPeCYpPChl
MHOX€ECTBO NEUCTBUTENBHBIX
yrcen. MHOrO4JIeHBI. AKnace, BUa€OypOKH
PanmonansHbie ypaBHEHHS U 24 2 0 https://www.yaklass.ru/
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUN
®yukuuu u rpagpuku. CreneHHas 12 1 0 SIKnace, BU€OypOKH
(YHKIMS C LEIbIM ITOKa3aTeleM https://www.yaklass.ru/
Apudmerndeckuii KopeHb N-0it
AKnacc, BUAEOypoKH
CTEIEHHU. 15 1 0 ]
https://www.yaklass.ru/
HppanmonanbHbleypaBHEHUS
[Toka3zarenbHasgQyHKIMSL. 10 1 0 SIKnacc, Bueoypoku
IToka3aTenbHbICypaBHEHUS https://www.yaklass.ru/
JlorapudpmuueckasihyHKIHs. 18 1 0 SIKnacc, BUI€OypOKH
JlorapudmuueckueypaBHEHUS https://www.yaklass.ru/
TpUroHOMETPUYECKUEBBIPAKEHUS 99 1 0 SIKnacc, Bueoypoku
Y YpaBHEHHUS https://www.yaklass.ru/
IlocienoBaTenbHOCTHU U 10 1 0 SKiacc, Bugeoypoku
MPOrpeCcCuu https://www.yaklass.ru/
HenpepriBabled yHKITUH. 20 1 0 SAKiacc, BUneoypoku
[TpousBoHas https://www.yaklass.ru/
[ToBTOpeHnue, 060061IeHNE, 5 2 0
cucTeMaTu3alusa3HaHUuN
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136
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11 KJIACC

KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
1071 BbI
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
oOpa3oBaTe/ibHbIepeCypPChl
1 HccnenoBanue GyHKIHM ¢ 29 1 0 SIKnacc, Bueoypoku
MIOMOUIBIO TTPOU3BOTHOM https://www.yaklass.ru/
AKnacc, BUIEOypoKH
0
2 ITepBooOpasHast 1 HHTETpa 12 1 https://www.vaklass.ru/
['papuiku TPUTOHOMETPHUSCKHUX
3 ¢ynkuunii. Tpuronomerpuyeckue 14 1 0 Axrace, pireoypokir
YHICHHI. 1P p https://www.yaklass.ru/
HEpaBEHCTBA
Uppanuonanbhsie,
AKnacc, BUAEOypoKH
4 MoKa3aTeyibHbIE U 24 1 0 )
https://www.yaklass.ru/
norapuMuuecKre HepaBeHCTBA
SAKn
5 Kommnekcapieuncia 10 1 0 ave, BIACOYpOKH
https://www.yaklass.ru/
AKnacc, BUAEOypOKH
6 H 10 1 0 ’
ATypallbHRIC M IICIBICANCIA https://www.yaklass.ru/
Cucrembl paliluOHAIbHBIX,
MPPALMOHATIBHBIX SIKnmace, BUI€OypOKH
7 12 1 0
MOKa3aTeJIbHbIX U https://www.yaklass.ru/
norapu(MHUUECKUX YpaBHEHUN
AKnace, Buneoypoku
1 1 0
8 3aaum ¢ napaveTpam 6 https://www.yaklass.ru/
9 [ToBTOpenme, 0600IIEHNE, 16 9 0 SIKnacc, BUI€OypOKH
CHUCTeMaTU3als3HAHUI https://www.yaklass.ru/
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

Matematuka. AnreOpa 1 Hayajla MaTEMaTUYECKOro aHanu3a, 10 kinacc/ Mep3nsak
A.T"., Homuposckuii J[.A., [TonskoB B.M.; nox pegakuueit [logonsckoro B.E.,
OO11ecTBO ¢ OrpaHMUEHHON OTBETCTBEHHOCTHIO M3naTenbekuii nentp « BEHTAHA -
['PA®»; AxunonepHoe odmectBo «M3narensctBo «IIpocsemnienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJISAMeroauueckue
pexkoMeHanuu K yueOHuky A. I'. Mepaisika, /. A. Homuposckoro, B. b. ITonsikoBa
“MaremaTuka: anredpa 1 Hadaja MaTEMaTHUUYE€CKOTO aHalinu3a, reoMeTpusi: Anredpa u
HayaJla MaTeMaTUYECKOro aHainu3a”, 2-e u3JaHue, CTepeoTUnnHoe, MockBa,
«IIpocsemenue» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

SAKnacc, Buaeoypokuhttps://www.yaklass.ru/
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