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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 JMHUA «DyHKIMM W Tpa@UKU» 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, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelIeHus 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 MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHO. Ero m3yuenwue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepkarenbHas JHMHHUS OTKPHIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4Y€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O
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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 MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
U TpejararoT HauboJiee YHUBEPCAIBHBIM S3BIK, OOBEIMHSIONIMN BCE pPa3/eibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BATh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHaIl
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATh  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

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



COJEPKXAHUE OBYUYEHUA

10 KITACC

Yuciia 1 BbIYMCICHUS

Panmonanpupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodei U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUW U PEANbHOU KU3HH.

JelictBuTenpHble 4nciia. PanvoHaNbHBIE W UPpALMOHANBHBIE  YHCIIA.
ApudmeTrnueckue  omnepanuu € JCUCTBUTEIBHBIMH  4HClIaMd.  Moyib
JEHUCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHMS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokasareneM. buHoM Herotona. Hcnonb3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJISl PELICHUS TPAKTUYECKHUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWMCTBA, CTENEHb C
JEHUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
Jorapu(pMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxknecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEbIX U APOOHO-PAallMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmentamu. Teopema Buera.

[TpeoOpa3oBanus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METO/bl PEIICHUS MOKa3aTeIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapupMHUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMeTpuYECKUX YpaBHEHUN.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBI JIMHEWHBIX ypaBHEHUH. PelleHne NpUKIagHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
IIOMOILBIO MaTPHUIL U OIPEIEITUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMyHbIX 00JacTel HAyKu M pealbHOU
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTb ompeneneHuss 1 MHOXKECTBO 3HaueHui (yukumu. Hymu ynkimm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakKCHUMyMbl U MUHHUMYMBI
¢ynkunu. Hanbospliee 1 HauMeHblee 3Ha4yeHus1 QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHas (pyHKLHS C HATypaJbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckas (yHKUHHA, UX CBOWCTBA W TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATEIbLHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE MpOTrpeccuy Uil  PElIeHHs] pealibHbIX —3a7ad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 petieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MAaTEMaTHUUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1ee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurmMa EBkinuaa asis peneHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPJMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad U 3aJad U3 pa3IU4HbIX O0JacTell HayKu U peanbHON
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TpapUKH.

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

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEAIIBHON KU3HH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

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

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIrnaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA 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
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON 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, 3TUYECKOTO IMOBEICHMS, CBI3aHHOIO 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 ACTETHKY MaTEMaTHYECKUX
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 oopasa KU3HHU, 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:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, 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 CIIOCOOHOCTH K  MaTeMaTUYeCcKoMy  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  KyJIbTYphl, ITOHUMAaHHE BJIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel cpefpl, IUIAHUPOBAHUE ITOCTYNMKOB W OIEHKH WX BO3MOXKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, ITOHUMAaHUE
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeTOBEYECKOM JEesTEIbHOCTH, STamoB €€
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 TPYTIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSIMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

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 Ccmoco0 pemnieHus ydeOHOW 3anaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCH,,  (QPUKCHUPYIONIME  MPOTUBOpEUYUE,  MpodIiieMy,
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 00bEKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, 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(POPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, 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, JaBaTh IOSICHEHUS MO XOAYy PELICHHUs 3akadd,
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
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (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
MPE3eHTAllUd U OCOOEHHOCTEH ayTUuTOPHUHU.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pelieHus
MaTeMaTU4YECKOU 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eITEIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpu pemeHun YYeOHbIX 3aJa4, NPUHUMATh Ieb COBMECTHOU
NeSATEebHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAH[IbI, OLICHHBAThH
Ka4ueCTBO CBOET0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Ywuciia 1 BbIYHCICHHSA:
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CBOOO/IHO OIEpUPOBaTh MOHATUSMHU: PaLlMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, 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 BBIYUCIICHNUS, [TPAaBUJIa OKPYTJIEHUS, 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;

CcBOOO/IHO OINEpPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIECICTBUS, 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 € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO OMNEpUPOBAaTh TMOHATUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TI'E€OMETPUYECKHA CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUid BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Ui PELWIEHUs CHUCTEMBl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJENIHM C IIOMOIIBIO MaTpULl U ONPEIEIINUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pe3yJIbTaT;

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

UCII0JIB30BaTh CBOMCTBa aorapupmoB TUIS npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

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

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

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

MOJICJIUPOBATh peajbHblE CUTyallUd Ha A3bIKE airedpbl, COCTaBJIATh
BBIDAKEHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, HCCIEI0BATh
NOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKUUH,
B3aMMHO O0OpaTHble (QYHKOUHU, KOMIo3uuusa GQyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO OMEpUPOBATh TMOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHue (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJllbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHu Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IHHEWHas
(GYHKIIMH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAas MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA ISl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA 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:

CBOOO/IHO ONEPUPOBATH NOHATUAMM: apuPMeTHUecKas U TIeoMeTphyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FTeOMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCMOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM I PEIIEHUs peajbHBIX 3a4ad IPUKIIATIHOTO
XapaKkTepa;

CBOOOJIHO OIEPUPOBATH MOHATHIMU: MTOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTHYECKOro aHajM3a KakK aHaliu3a
OCCKOHEYHO MaJIBIX;

CBOOOIHO OIEpPUpPOBaTh MOHATUSMHU: HENPEPBIBHbIE (QYHKIHMHU, TOUYKU
pa3peiBa rpaduka GyHKINU, aCUMIITOTHI Tpadrika GyHKINH;

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

CBOOO/IHO OIEpUpPOBaTh MOHATUSMU: TIEpBasi U BTOpPas IPOU3BOJHBIC
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  OMEpPUPOBATH  MOHATHSIMHU: MHOXXECTBO, ONEpali  Haj
MHOKECTBaMU;

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

CBOOOJHO ONEPUPOBATH MOHSATUSAMH: OIpPEACICHUE, TEOpEeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy obOywenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yuciaa 1 BBIYUCICHUA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, UCIOJb30BaTh NMPU3HAKU AEIHUMOCTU
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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CBOOOJIHO OINEpUPOBATh MOHATUAMU: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETpUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA!

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

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpPUPOBATh IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBbHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
jJorapuMUYECKHe W TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduyecKue METOAbI ISl PEeIlIeHUs] YpaBHEHUI U HEPAaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 334U,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHMEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJMHATHOMW MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBAaHUS pealbHBIX
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 MPOU3BOJHYIO JJIS HAXOXKICHHS HAWIYYIIErO pEUICHUS B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/ENICHUs] CKOPOCTH U YCKOPEHHUs Mpolecca, 3aJaHHOro (opMysol wiu
rpaduKom;

CBOOOJHO OMNEpPUPOBATh MOHATHAMHU: IepBooOpasHas, ONpeAcIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTAPHBIX (YHKIMHA M BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh NPEJCTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUM Ha IpUMEpE
cocraBieHus TudpepeHnaIbHbIX YpaBHEHUM;

pemaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
(bu3MYECKOT0 XapakTepa, CpeICTBAMI MAaTEMAaTUIECKOTO aHAJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoauuecTBo yacoB
Ne i/l HaumeHnoBaHue pa3aesioB 1 TeM NPOrPaMMBbl Konrpoanubie Jaerponnic (MHPpOBLIe) 00pasoBaTeLHbIE
Bceero pecypcbl
padoThI
MHOX€eCTBO AEHCTBUTENBHBIX YACET. MHOTOWIEHEL. Bce matepuanst onbmuorexn LIOK
1 ParronansHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBI 24 1 https://edsoo0.ru/2023/06/14/vse-materialy-biblioteki-
JMHEHWHBIX YPaBHCHUI czifrovogo-o/?ysclid=Imklde56y8913086538
@Oyuxuunn u rpaduku. CreneHHas QyHKIUS C LETbIM Bee warepuanst Oubmorexi LIOK . - .
2 HoKasaTeeM 12 1 https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Apudmerndeckuit KOpeHb N-0if CTEIeHN. Bee marepuarst Gubamorexi LIOK . - .
3 VppanoanbHbie ypasHeHi 15 1 https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuanst ouomuorexn LHOK
4 IMokazatenpHas Gynkuus. [Toka3aTeapHbIe YpaBHEHUS 10 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuanst onomuorexn LHOK
5 Jlorapupmirieckast gy Jlorapupuiieeie 18 1 https://eds00.ru/2023/06/14/vse-materialy-biblioteki-
YPARHEHIA czifrovogo-o/2ysclid=Imkide56y8913086538
Bce matepuanst oudmuorexu [TOK
6 TpPUrOHOMETPUUYECKHE BHIPAKEHUS U YPABHEHHUS 22 1 https://edsoo0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce marepuansr 6ubaunoreku [JOK
7 IMocenoBaTeIbHOCTH M IPOIPECCUH 10 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuansr 6ubmmorexkn LIOK
8 HenpepsiBubie ¢pynkiyn. [IponsBoanas 20 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuansr 6ubmmorexkn LIOK
9 [oBTOpenue, 0000IIeHNEe, CHCTeMaTH3alus 3HAHUH 5 2 https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-

czifrovogo-o/?ysclid=Imklde56y8913086538
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https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/?ysclid=lmklde56y8913086538
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/?ysclid=lmklde56y8913086538
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/?ysclid=lmklde56y8913086538
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https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/?ysclid=lmklde56y8913086538

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIACC
KoJsnuyecTBo yacoB 3 6
Ne i/ HaumeHnoBanue pa3iesioB M TeM POrpaMMbl KoHTpoJbHbIE MICKTPOHHbIE (H(BPOBLIE) 00pasoBaTENLHbIC
Bcero pecypcel
padoThI
Bce matepuanst oudmuoreku [IOK
Hccnenosanne GyHKIUHI C TOMOIIBIO TPOU3BOIHOMN 22 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuanst oudmuoreku [TOK
IlepBOOGpPa3Hast 1 MHTErpa 12 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
I'padmku TpuroHomerpuueckux QyHKIUi Bee marepuart Grommorexi IOK
Tp P . P Y HICHHH: 14 1 https://eds00.ru/2023/06/14/vse-materialy-biblioteki-
PHTOHOMETPHICCIHE HEpaneHeTEa czifrovogo-o/2ysclid=Imklde56y8913086538
HNppannonansHble, MOKa3aTeILHbIC U Bee MaTepHaIB! 6H6HHOT€KH LIOK
;’rz L;I @anecmé ” aBeHcJ;Ba 24 1 https://eds00.ru/2023/06/14/vse-materialy-biblioteki-
forap P czifrovogo-o/2ysclid=Imklde56y8913086538
Bce matepuanst oudmuorexu [TOK
KomruiekcHble yncia 10 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
Bce matepuanst ouomuorexn LHOK
HarypaibHbie U 1iesible yucia 10 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
CI/ICTGMI)I AIINOHAJIBHBIX, UPPAITUOHAJIbHBIX BCC MaTCpHAILL 6H6HHOT€KH L[OK
HoKazaTe I;H]:IX . Hora H&n\flfqimx . ABHCHIH 12 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
. fiorap P czifrovogo-o/?ysclid=Imklde56y8913086538
Bce marepuansr 6ubauorexku [JOK
3agaun ¢ mapamMeTpamu 16 1 https://edso0.ru/2023/06/14/vse-materialy-biblioteki-
czifrovogo-o/?ysclid=Imklde56y8913086538
IToBTOpEeHue, 06001IEeHNE, CHCTEMAaTU3alMs 3HAHUN 16 2 Bce marepuansr 6ubauorexku [JOK
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

MareMaturka: aredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
Anrebpa u Havasia MaTremaTuyeckoro anaiausa 10-11 kmaccel: 6a30BbIi U
yrayOneHHblil ypoBHu: yueOHuk II.A. Anumos, FO.M. Konsirun, M.B. TkaueBa
[ np.]. — 11-e u3n., crep. — Mocksa: [IpocBemienue, 2023.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Marematuka: anredpa ¥ Hayaia MaTeMaTHYECKOTO aHallu3a, TEOMETPHUSI.
AnreOpa u Hauana MmaTematuyeckoro anainusa 10-11 kmaccel: 6a30BbIi U
yrayOneHHbli ypoBHu: yueOHuk III.A. Anumos, FO.M. Konsrun, M.B. TkaueBa
[ np.]. — 11-e u3n., crep. — Mocksa: [IpocBemenue, 2023.

2. Anre0Opa 1 Hauajla MaTEMaTUYECKOT0 aHanu3a. JuIaKkTuueckue
Marepuansl kK yaeOHuky III.A. AnumoBa u apyrux. 10 kiace : yuedHOe mocodue
JUTs 00111e00pa30BaTENbHBIX OpraHU3alnii: 0a30BbIA U YTIyOJIE€HHBIM YPOBHH /
M.N. llla6ynnn, M.B. TkaueBa, H.E. ®enopona. — 8-¢ uza. — M.
[Ipocsemenue, 2017

3. Anre0Opa 1 Hauajna MaTEMaTUYECKOTO aHanu3a. JuIaKkTuueckue
maTtepuaibl K yueOHuky LI.A. AnumoBa u npyrux. 11 knacc : yuebHoe mocodue
JUTs 00111600 pa30BaTENBHBIX OpraHU3alNii: 0a30BbIN U YITyOJICHHBIM YPOBHH /
M.N. [llabynnn, M.B. TkaueBa, H.E. ®enoposa. — 8-¢ uza. — M.
ITpocBemenne, 2017

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Bce matepuansl oudauoreku [OK: https://edsoo.ru/2023/06/14/vse-
materialy-biblioteki-czifrovogo-o/?ysclid=Imklde56y8913086538
2. Karanor mudpoBoro oopazoBaTensHOro KonteHTa: https://educont.ru
3. Cnmam I'MA: pemry EI'D https://ege.sdamgia.ru
4. Poccuiickas Dnekrponnas [llkoma: https://resh.edu.ru
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