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INOACHUTEJIBHASA 3ATINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIBHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IpYTroif CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHHE 00YYarOIINXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYr'MX JIUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYJIHpPYEeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJblBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHNA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XKM3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
o0pa3oBaHMs U B IOBCEIHEBHOI kU3HU. B TO e BpeMs oBiajieHne abCTPaKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTUYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
pelIeHni, 3HAKOMSITCSI C MIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenuduky ydeOHOM  JesITeNbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON  KOHIIGHTPALIMM ~ BHUMAHHSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYUYEHHBINA pe3ysbTaT.

B ocHoBe meromukn oOyueHHs anreOpe M HadajgaM MaTEeMaTHYECKOTO aHAIM3a JIC)KHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEeHUsN», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havaa MaTeMaTn4eckoro aHanm3ay, «MHOKECTBa U
Joruka». Bce oCHOBHBIE COfiep KaTeIbHO-METOJMUECKUE TMHUN U3Y4al0TCs Ha POTSHYKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenamu. JlaHHBIA y4eOHBIH Kypc sBIseTCS
UHTETPAaTUBHBIM, IMTOCKOJBKY OOBEIUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIINH, TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUYECKUN aHAIHU3, TEOpUs MHOXKECTB,
MaTeMaTHuYecKasi JJoruka u apyrue. [lo Mepe Toro kak oOydaromuecst OBIIAJEBAlOT BCE Oolee
IIMPOKMM MaTeMAaTUYEeCKUM almapaToM, Yy HHMX I[OCJeI0BaTelbHO (OpMHUpYyeTcs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEaTbHOW CUTYAINH, IPHMEHSTh
3HaHUS, TOJY4YEeHHbIE MpPH M3YYEHUH Yy4yeOHOro Kypca, Ul peIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemHero odiero oopasoBanus 0coboe BHUMaHUE YAENseTCs
(OpMHPOBAHNIO HABBIKOB PAIlMOHALHBIX BBIYMCIICHUH, BKIIOYAIONIMX B ce0sl MCIOJIh30BaHUE
pa3auuHbIX (GOpM 3amKMcH 4YHCIa, YMEHHE JelaTh MPHUKUAKY, BBIIOJHATH NPUOTKEHHBIC
BBIYUCIICHHSI, OIEHUBATh YHMCIIOBBIE BHIPAKEHUS, Pa0OTaTh C MAaTEMaTHYECKUMHU KOHCTaHTAMH.
3HaKOMBIE 00yUYaIONIMMCS MHOXKECTBA HATYPAIBHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JEHCTBUTEIHHBIX



YKCeN JONOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXaoM M3 3THX MHOMKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My clienu(pUYecKue 3a/aydl U Olepaluu: JIeJeHUe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBONCTBA PAI[MOHAIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepaliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX uMcell. biiaromapsi mocienoBaTeabHOMY PacHIMpPEHUIO
Kpyra HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IPUMEHEHUsS JUIsl pEeLICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKd U e€ pOoJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMsl, IIOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IPEIYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJAAMHM  PEIIEHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IIOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aj]ad,
coxepxamux mapaMmerpsl. [lonydeHHble yMEHHs IIMPOKO HMCHOJIB3YHOTCS IPU HMCCIEIO0BAaHUU
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPHUKJIAIHBIX 33/a4 U 33]a4 Ha HaXOXKIACHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
MPOUCXOIUT JalibHEilliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JECTYKTUBHBIX PacCyKICHHUH, pabOTbl C CUMBOJIbHBIMU
dbopMamu, TpeacTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PELICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]a4, HaIJISIIHO JJEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S13bIKa HAYKH.

CopnepxatenpHO-MeToanYecKast TUHUS «DYHKIUU U TPaQUKM» TECHO MEPEIIeTaeTCsl C
JIPYTMMHU JTMHUSMH y4€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIeJ0BATEIbHOCTD
U3YYCeHHUS Marepuana. V3ydeHHe CTENeHHOW, I0Ka3aTelbHOW, Jorapumuueckoil u
TPUTOHOMETPHUECKUX (DYHKIUH, NX CBOUCTB U rpaiKOB, UCTIOTIb30BaHUE QYHKITUI IS peIIeHuUs
3a/1a4 U3 IpYyrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJiaMU 3aBUCUMOCTH MEX]y pa3IMuHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJyYeHHble (YHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil conepaTeabHOH
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHAIUTHYECKOH, rpadudeckoit u cioBecHoi. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 000OIIEeHHI0 |
KOHKPETH3all1H, UCII0JIb30BAHUIO aHATIOTH.

CopnepxarenpHas n1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a/1a4, JOCTYIHBIX 00yJaroIUMCsl, TaK
KaK y HHMX IOSIBJISETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUIUH, ONpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUMCIATE TUIOMEAAN (GUryp u o0bEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpPEHHs ImpoleccoB. JlaHHas cozaepxkaTeinbHas JIMHHUA OTKPHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIEIIEN PEANIbHBIX CUTYAallHil, TO3BOJIET HAXOAUTh
HaWIy4lllee pElIeHUE B MPUKIAJAHBIX, B TOM YHUCIE COIHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUU pacro3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B Hayke, TeXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIINXCS Pe3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HaykKu, U 00 WX
aBTOpax.

CopepxarenpHo-MeTOANYECKass JHHUS «MHOXKecTBa U JIOTHMKa» BKIIOYaeT B cels
DJIIEMEHTBl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTMKO-MHOKECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH U MpejularaioT Haubolee



YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3bIBAIOT pa3HbIE MAaTEMATUYECKHUE TUCLIMIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaThb BO3MOXHOCTH OOY4YarolleMycsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTEMAaTHUKH U UCIIOIb30BATh €I0 JIJIS BIPAXKEHUSI CBOUX MbICIEH. JIpyriM BaKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CleAyeT IpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CIIeZIOBAHUE ONPEAeIEHHBIM ITPaBHIaM IOCTPOCHHUS JJOKAa3aTeNIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTHh CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHX IPaBHII,
(dbopMHpyeT HABBIKM KPUTHUYECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa 1 Hayajla MaTeMAaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIHPOBAHUsS, KOTOpPHIE IPHU3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB ITIOCTPOEHHUS MOJEIIEN pEeANIbHbIX CUTyallul, HCCIEAOBAHUS 3TUX MOJIEIEH C TOMOILBIO
amnmapara ajareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTePHpPETAllMH IOJYYEHHBIX pPe3yJIbTaToB.
Takue 3amaHusl BIUIETEHBl B KaXAbId W3 PA3IEIIOB MPOrPAMMBbI, IOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCSl JUIsl pEIIeHUs NpUKIagHbIX 3azad. [lpu pemeHun
pealbHBIX MPAKTUYECKUX 3a/1a4 00yyaronuecs pa3BUBalOT HAOII0JaTebHOCTD, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBarbCcs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh 1 KOHKPETU3UPOBATh
npobiiemy. JledarenpbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHu3yercsi B TIpolecce H3Y4YeHHsI BCeX TeM Y4eOHOro Kkypca «Anredpa W Havaia
MaTEMaTUYECKOr0 aHaIU3ay.

Ha uzyuenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHUYECKOT0 aHAJIM3a» OTBOJUTCS
272 gaca: B 10 kimacce — 136 yacos (4 waca B Heeno), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonaneubie yncna. OOBIKHOBEHHBIE W JACCATHUYHBIC APOOU, MPOICHTHI, OECKOHEUHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MpOLEHTOB IS peICHHs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATIbHON KU3HU.

JeiicTButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHuyeckue
Oonepauuy C JCUCTBUTEIBHBIMU 4YHCIaMU. MOIyib JEUCTBUTENBHOTO YHCIIA U €TI0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYUCICHUS, IMpaBWIa OKPYIJICHHs, TNPUKHUIKA U OLEHKa pe3ylbrara
BBIYMCIICHH.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3alUCH ACHUCTBUTEIBHBIX YHCEII JUIsl PeLICHUs MPAKTUUECKUX 3aa4 U MPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHANBHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaIbHbIE JIOTAPUPMBI.

Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC YMUCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus1 M HepaBeHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIbHBIC ypaBHEHUS U ypaBHEHUsI-ClieIcTBUsI. HepaBeHCTBO, pelieHue HEpaBeHCTRA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowieHsl OT OTHOW NEpeMEHHOM. JleJIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. Muorounensl ¢ nensiMu koadgdunuenramu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKECHHH, COAEPIKAIIUX CTETICHN U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS UPPALIMOHAJIBHBIX YPAaBHEHUH.

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE METOJIBI PEIIEHUS MTOKAa3aTEIbHBIX YPABHEHUH.

[TpeoOpazoBaHue BhIpaKEHHM, COIEPIKAIINX JOTapru(MBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaKEHH. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemienne cucrem NHMHEMHBIX ypaBHEHUM. Marpuia CUCTEMBbI JIMHEMHBIX YpPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHHUS, IPUMEHEHHUE ONPEICIIUTENS I PEIICHUs] CUCTEMbI JIMHEHHBIX ypaBHeHHH. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. MccienoBanne nocTpoeHHOU
MO/JIEH C MTOMOLIBIO0 MAaTPHUIL U ONIpEAETUTENEH.

[TocTpoeHne MareMaTHueCKUX MOJENE peaJbHON CUTyallud C MOMOIIbI) YpaBHEHUH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 00JacTel HAYKH U PealbHOM JKU3HH.

DyHKIUHN U TPadUKH

OyHKIMs, crnocoOsl 3anaHus (yHKIWU. B3aumHO oOpatHblie ¢yHkmuu. Kommosuius
byukuuii. ['padux pynkumn. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB yHKINH.

Ob6nacTp onpeneneHus © MHOKeCTBO 3HaueHu ¢yHkiuu. Hynu ¢yakinuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHhIe M Heu€THbIe GyHKUuH. [lepuommyeckue dyHkimu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIUU. Hanbomnbiiee 1 HauMeHbIIIee
3Ha4YeHMs (PYHKIIUN HA TTPOMEKYTKE.

JluneitHast, KBaApaTUIHAS U IPOOHO-THUHEHHAS PYHKIIMH. DIIEMEHTapHOE UCCIEIOBaHNE U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (pyHKIMS C HaTypaJbHbIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMH OOPATHOW CTETNEHW C HATypaJbHBIM
MOKA3aTeJIEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH IS pelIeHns ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATbHBIC 3aBUCHMOCTH B pEaIbHBIX MPOIeccax U SBJICHUAX. ['papuKku peabHbIX
3aBHCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTon MaTeEMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccuu. beckoHeuyHo — yObIBarolas
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOiicTBa. ToUukHM pa3ppiBa. ACUMITOTHI TpaduKOB (PYHKIIUH.
CpoticTBa (DYHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHS HEPAaBEHCTB.
[IprMeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIMH IS pEIICHUs 3a/1a4.

[TepBast u BTOpas npousBoaHbie QyHKIMU. OnpenesieHne, TeOMEeTpUISCKUN U (PU3MIecKuid
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe 2s1eMeHTapHbIX QyHKIHH. [Ipor3BOAHAS CyMMBI, TPOU3BEIEHHUS, YaCTHOTO 1
KOMMO3UINH (YHKIIUH.

MHo:xecTBa U JIOTHKA

MHOKecTBO, onepalii HaJl MHOKECTBAMH U UX cBoiicTBa. Jluarpammbl Diisiepa—BenHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO alapara JJisi ONUCAaHHUS PEaJbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:x1aHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYyYaromlerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIEecTBa, MPEICTABIEHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTro oOIiecTBa
(BBIOOPBI, OMPOCHI W APYTroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMA WHCTHTYTAaMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAUYCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPaKIAHCKON MICHTHYHOCTH, YBKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKON MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, UCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, c(hepax IKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:



OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, c(HOopMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUSI, STHYECKOTO TIOBEJCHHUS, CBI3aHHOTO C MPAKTHYSCKUM MPUMEHECHHEM
JOCTYIKEHUN HAyKH W ACSITEIbHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B MOCTPOCHHUE
YCTOWYUBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIOYast ICTETHKY MaTEMAaTHYECKIX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacCIeKTam
pa3JInYHBIX BUIOB UCKYCCTBA,

5) ¢pusuveckoro BoCNUTAHUSA:

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSITh MATEMAaTHYCCKIE 3HAHUSI B MHTEPECAaX 3J0POBOTO
u Oe3omacHOro o0Opa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M OTIbIXA, PEryJsipHas (pU3ruecKasi akTHBHOCTH ),
(bu3HYECKOE COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoeCCUOHATILHON JIESTEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKCHHUSIMU, YMCHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccur HW pealu30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC IUIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO |
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
NPaKTUYCCKUX 3a/1a4 MATEMaTUYECKON HANIPaBJICHHOCTH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPbI, TNOHHMAHHE BIIHMSHUS COIUAIBLHO-
OKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME MPHPOJHON M COLUMAIbHOW Cpeibl, OCO3HAHUE
rJ100aIbHOTO XapaKTepa IKOJOTHUECKUX MPOOIIeM, OPHCHTAIHS Ha IPUMEHEHUE MAaTEeMaTHUECKUX
3HAHMM JIJIS1 pEIICHUS 337249 B 001aCTH OKPYKAOIIEH CpeIbl, ITTAHNPOBAHUE TOCTYITKOB U OIEHKH
UX BO3MOYKHBIX MTOCIICICTBUI ISl OKPYKAIOIICH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTHKH, TOHMMAaHUE MATEMaTHYCCKOW HAyKH Kak cepsl
YeNOBEUYECKON JesITeIbHOCTH, STANoB €€ Pa3BUTUSA U 3HAUMMOCTHU JUIsl PA3BUTHS LIMBUIU3AIINY,
OBJIAJICHHUE SI3bIKOM MAaTEMAaTHKH M MAaTEeMaTHIECKOU KYIbTYpPOU KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBISTH MPOECKTHYIO M UCCIEN0BATENBCKYIO I€ATEIbHOCTh HHANBUYAaTbHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble JJornyeckne AeMCTBUSA:

BBISABJIAATE U xapaKTepnsoBaTL CYHIGCTBGHHI)IG HpI/I3HaKI/I MAaTEMATHYCCKUX O6’B€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM NPHU3HAK KJIACCU(PUKAIIMK, OCHOBAHMS ISl OOOOIICHUS W
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPeoOPa30BBIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHbIE, MHIYHBIC, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBIABIIATH MATCMATUYCCKUC SaKOHOMepHOCTI/I, B3aNUMOCBAA3U U HpOTI/IBOpeqHSI B q)aKTaX,
JMaHHBIX, HAOMIONEHWSIX W  YTBEPXKICHHUSIX, TMpeAnaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHNIA;

JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHI M0 aHAJIOTHH;



MPOBOAMTH CAMOCTOSTEIHHO JI0KA3aTeIhCTBA MATEMATHIECKUX YTBEPIKICHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapPryMEHTAIMIO, TPHUBOIUTH IPUMEPBl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOHMpaTh CIIOCOO peleHus yueOHO# 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHMS,
BEIOMpaTh HAHOOJIeE TOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeliCTBHA:

MCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIE0BATEILCKUI MHCTPYMEHT MMO3HAHUS, (OPMYITUPOBATH
BONPOCH, (UKCHPYIOIIHE IPOTUBOPEUYHE, MPOOJIEMy, YCTaHABIMBATH HCKOMOE M JIAHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJMTh  CAaMOCTOSITEJIbHO  CIUTAHMPOBAHHBIA  JKCIICPUMEHT, HCCICAOBAHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IPOIECCA, BBISIBICHUIO
3aBHCHMOCTCH MEXIy 00bEKTaMH, IBJICHUSIMH, ITPOIIECCAMHM;

CaMOCTOSITENILHO (OPMYIUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TaK)KE BBIIBUIaTh HPEIIOI0KEHHUSA O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pa6Gora ¢ undopmanmeii:

BBISBJISITH JEPUIIUTHI HHPOPMAIINH, JAHHBIX, HCOOXOAUMBIX JJII OTBETA Ha BOIPOC W IS
peILICHUS 3a/1a4H;

BEIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  Pa3IMYHBIX THUIIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTH3UPOBATh W HMHTEPIPETHPOBATh HMH(POPMAIMIO Pa3jIMYHBIX BHJIOB H  (POpM
MIPEICTaBJICHHUS,

CTPYKTYPHUPOBATh HH(POPMAIIHIO, IPESIICTABIIATH €€ B Pa3JINYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAJAGKHOCT HMH(POpPMAIMK IO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEPcaIbHbIE YUeOHbI€ el cTBUS

Oo0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENSAMU
061H€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3pCHI/I$I B YCTHBIX U IMUCBMCHHBIX
TEKCTax, 1aBaTh MOSCHEHUS 110 X0y pelIeHH 3a/1a4l, KOMMEHTUPOBATh OMyYEHHBIN pe3yNbTar;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI IO CYMIECTBY OOCYKIaeMOW TEMBI, MPOOJIeMBI,
pemaeMoil 3aauu, BBICKA3bIBATh WJIEH, HAIlCJICHHbIE HA MOWCK PEIICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KJIEHUSIMU IPYTMX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3jMyue U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyTHUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

HpeI[CTaBJ'ISITI) pGSYJ'H)TaTBI pemeHI/m 3a1a4u, BKCHepI/IMeHTa, HUCCJIe10BaHUA, HpOCKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIIJICHUS ¢ yYETOM 3a7a4 IPE3EHTAIIMHU U OCOOEHHOCTEH
ayJTUTOPUH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI PEIIeHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CHOCOOaMU CaMONPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTATA PELIECHUSI MaTEMAaTUYECKON 3a/1a4H;



MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEHICHHH 3a/a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, MAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA IIEITU U YCIOBUSM, OOBSCHATH IPUYNHBI TOCTHKCHHUS
WIA HENOCTHKCHUS Ppe3yJlbTaTOB JACSITCIbHOCTH, HAXOIUTh OIIMOKY, J1aBaTh OIEHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHasl /1eSITeJILHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHOH pabOTHI TpU
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh IeJb COBMECTHOH JESTeNhbHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOW pPa0OTHI, paclpeneisaTh BHIbI padoT, JOTrOBapHBATHCS, OOCYXIATh
MIPOILIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmoBbIX (Gopmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBD) ¥ HHBIE), BBITIOJHITH CBOKO YaCTh PAOOTHI U KOOPIMHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJIecHAaMH KOMaH]bl, OIICHWBaTh KAaueCTBO CBOETO BKJAJa B OOUIMIA TPOMYKT MO KPHUTEPHSIM,
c(OpMYyIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaromuics MONYYUT CIEAYIONIME MPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paldouell mporpaMMmbl yueOHOro Kypca «Anredpa u Havamna
MaTeMaTHUYECKOI0 aHaJIu3a:

Yucsia v BBIYUCICHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHUCIIO0, OECKOHEUHAs! IepUoANYEecKas
Ipo0b, MPOIEHTHI, UPPAIMOHATBFHOE YHUCIIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIBHBIX
Yucell, MOJYyJIb AEMCTBUTEIBHOTO YUCIIA;

MPUMEHSTh IpOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUH U PEAIbHOM KU3HH;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWJIa OKPYTJCHHUS, MPHUKUAKY U OLICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJTHO ONEpUpPOBaTh IMOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHCET JUIsl PEelIeHHs NPAaKTHUYEeCKUX 3a7ad U
MIPEACTABICHUS JTAHHBIX;

CBOOOJHO ONEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM MMOKA3aTelNeM;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMU: Jorapudm Yucia, OECITHUYHbIE M HaTypajbHbIE
J0rapuQMmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO
apryMeHTa;

OTIepUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNE, HEPABEHCTBO, PaBHOCUJIbHBIE
YpaBHEHUS U YPAaBHEHUS-CIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATHh Pa3JIMYHBIE METOMBI PEIICHHS PAIMOHAIBHBIX M APOOHO-pAIMOHATBHBIX
YpaBHEHUU, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: MHOTOWIEH OT OAHOM IMEePEeMEHHON, MHOTOYJIEH C
1enbpIMU Kod(puimenTaMu, KOpHU MHOTOYJIEHA, TPUMEHSTh JeJIeHUe MHOTOWIEHa Ha MHOTOYJICH
¢ octaTkoMm, Teopemy besy u reopemy Bueta s pemenus 3aaay;

CBOOOJHO OMEpUpPOBATh TOHITUSIMH: CHCTeMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONpeAeNuTeNb MaTpulbl 2 X 2 W €ro TreOMETPUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUYCHUS, MPUMEHITh OMPEIEIUTENN I pPEeLIeHUs
CUCTEMbI JIMHEWHBIX YpaBHEHUH, MOJEIUPOBATH peajbHbIE CUTYallUd C MOMOUIbIO CUCTEMBI



JUHEWHBIX YpaBHEHHH, UCCIENI0BaTh IOCTPOSHHBIE MOJAETM C TIOMOIIBIO MATpUll U
olpesieNnuTeNnel, MHTEPIPETUPOBATh MOJIy4YEHHBIN pe3ybTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl peoOpa3oBaHUsl BbIpaKEHUI;

BBIIOJIHATh ~ [IPEOOpa30BaHUSl  YMCIOBBIX  BBIPDAKEHWM, COAEp)KAIIUX CTENEHH C
palMOHATILHBIM ITOKa3aTeINeM;

UCMOJIb30BaTh  CBOWMCTBA JIOrapu(MoB uid  NpeoOpa3oBaHMs  JIOrapu(PMUUECKUX
BBIPAKCHMUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBbIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH IOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUI];

MOJICNIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHMsI, HEpPaBEHCTBAa IO YCJIOBUIO 3a/layM, MCCIEeI0BaTh IIOCTPOCHHbIE MOJEIU C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduku:

CBOOOJTHO OTEpPUPOBATh MOHATHAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKIWH, B3aUMHO
oOpatHble (QYyHKIMHM, KOMOO3ULIMS (YyHKUUN, rpaduk (QyHKIHMH, BBINOJHATH AJIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHUs] M MHOXKECTBO 3HAaYECHUMH
byHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OINEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKLUMU C HAaTypajbHbIM M LEJBbIM IOKa3aresneM, rpaduk
KOPHS N-0i CTETIeH! KaK (YHKIIMU OOpaTHOM CTENEHN C HaTypallbHBIM TIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-IMHEHHass (yHKIUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJTHO ONEpHPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas GyHKUUHU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX TPAGUKH TS PEIICHHs YPaBHEHHIA;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (DYHKIIUI YHUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYHKIMH A7 MCCleI0BaHMUs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMylaamu
3aBHCUMOCTH MEX/1y BEITUUYNHAMM;

Hauyana maTeMaTH4ecKkoro aHajamsa:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHUYecKass U TeoMeTpudecKas MPOrpeccus,
OecKkOHEYHO yObIBaroIlasi FreOMEeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

HCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33124 MPUKIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh MOHATHUSAMH:  IOCJIEJOBATEIbHOCTh, CHOCOOBI  3aJaHuUs
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIEA0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXKICHUS] MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTHh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH IS peIIeHHs 3a/1a4;



CBOOOJTHO ONEpUpPOBaTh MOHATHUSMHU: TIepBas W BTOpas TNPOU3BOJAHBIE (DYHKIIHH,
KacaresbHas K Tpaduky GyHKINU;

BBIYUCIISATH TPOU3BOIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh IPOU3BOHBIE TEMEHTAPHBIX (DYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI MPOU3BOIHOM IS peLIeHH 3a/1au.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHSIMU: MHOYKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH,

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONIMCAHUS PealbHbIX IIPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX MPEIMETOB;

CBOOOJIHO ONIEpUPOBaTh IMOHATHSAMM: OIpPEIENIeHHE, TEOpeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIBHBIE ypaBHEHUS U
HEPABEHCTBA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ko €CTBO Yaco

Ne HaumeHoBaHue pa3jiesioB U TeM THHAECTE qK i 0 JuaexkTpoHHble (HU(pPOBbHIE)

n/n NMPOrpamMMbl Bcero p;;:ﬂ‘:ﬂbm’le pz? 62:)1;Tbl;mec1me o0pa3oBaTe/ibHbIE PeCYPChI
MHOK€ECTBO AEHCTBUTEIBHBIX YHCEIL. http://school-collection.edu.ru/
Muorowiensl. ParimoHansHbIe bu6mmoreka [JOK

1 24 1 .

ypaBHEHUsI U HepaBeHCTBA. CHCTEMBI https://m.edsoo.ru/

JIMHEHHBIX YpaBHEHUH http://festival.1september.ru/articles/
http://school-collection.edu.ru/

O®yukuuu u rpagpuku. CreneHHas bubmmorexa [IOK

2 12 1 )
(GYHKIHS C IETbIM TTOKa3aTelIeM https://m.edsoo.ru/
http://festival.1september.ru/articles/
. . http://school-collection.edu.ru/
Apudmerrdeckuii KOpeHb n-oi
3 creniean. VppannoHaibHbIC 15 1 bubmorexa LIOK
aBHeH'm https://m.edsoo.ru/

yp http://festival.1september.ru/articles/
http://school-collection.edu.ru/

[Toka3zarenbHas GyHKIHUS. bu6nuorexa [IOK

4 10 1 .

[Toka3arenpHble ypaBHEHUS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

Jlorapudmuueckast GyHKIIHS. bubnuotexa [JOK

5 18 1 )

Jlorapupmuueckue ypaBHEHHS https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

TpUroHOMETPUYECKHUE BBIPAXKEHUS U bubnuorexa [IOK

6 22 1 ]

ypaBHCHHS https://m.edsoo.ru/

http://festival.1september.ru/articles/
7 [TocnenoBaTeTbHOCTH M IPOTPECCUH 10 1 hitp.//school-collection.edu.ru/

but6mmorexa [{OK



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

HenpepriBable GyHKINH.

https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bu6mmoreka [JOK

[MpousBoanas 20 ! https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

[ToBTOpeHnue, 06001ICHNE, 5 5 bubmuoreka [JOK

CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/
http://festival.1september.ru/articles/

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema vDOKA KOH“%CTBIOC TACOE n Hara JJIeKTPOHHBbIE U(PPOBHIE
n/n Mayp Bcero OHTPOJILHEBIC PaKTHIECKNE U3ydeHusi oOpa3zoBaTeibHbIE PeCypChl
padoThbI padoTbI
MHOKECTB0, OTIepaItiH Haj http://school-collection.edu.ru/
’ bu6mmoreka [JOK
1 MHOKECTBAMU U UX 1 ]
cBoficTRa https.//m.(_adsoo.ru/ _
http://festival.1september.ru/articles/
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO arapara 1
JUTS PEIICHUS 3a1a9
Panponanbrbe qucsa. http://school-collection.edu.ru/
OOBIKHOBEHHEIE U
4 JECATUYHBIC TpOOHU 1 Enbmiorexa LIOK
MPOLIEHTHI 6€CKOHC"{HHC https;//m'?dsoo'rw .
’ http://festival.1september.ru/articles/
NePUOANYECKHUE TPOOH
PannonansHbIE YKCIa.
OOBLIKHOBEHHEIE U
5 JECSTHYHBIE TPOOH, 1
MPOLICHTHI, OECKOHEUYHBIC
NePUOANYECKHUE TPOOH
Ipumererue Apobei 1 http://school-collection.edu.ru/
6 MIPOIIEHTOB ISl PEIICHUS 1 bubmiorexa HOK
HPUKAQZIHBIX 38124 https://m.(_edsoo.ru/ _
http://festival.1september.ru/articles/
[Tpumenenue apobeit u
7 MIPOLICHTOB JIJISl PEILICHUS 1
MIPHUKJIATHBIX 337124



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

10

JleficTBUTEIBbHBIC YUCTIA.
PannonansHbie 1
HMppanyoHaJbHbIC YUCTIa

Apudmernueckue
oIepanuu C
JICHCTBUTEIILHBIMU YUCIIAMU
Mopynb JENCTBUTEIBHOTO
YHCJIa ¥ €T0 CBOMCTBA

http://school-collection.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

11

[TpubmmxEéHHbIC
BBIUMCIICHHSI, TTPaBUIIA
OKpPYTJICHUS, IPUKHUJIKA U
OIICHKA pe3yybTaTa
BBIUKMCIICHUM

12

13

14

OCHOBHBIE METOIBI
peuieHus ueablx U APOOHO-
palMOHATIBLHBIX YPAaBHCHUN
Y HEPaBCHCTB

OCHOBHBIC METOJIBI
pelIeHUs UeNbIX U JPOOHO-
palroHaIbHBIX YPAaBHEHUIM
Y HEPABCHCTB

OCHOBHBIE METOIBI
peLIeHHs LeNbIX U IpoOHO-
palMOHAIbHBIX YPAaBHEHUHN
Y HEPAaBEHCTB

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

15

16

MHorowieHsl OT OHOM
nepeMeHHoi. Jlenenue
MHOT'O4WIEHAa Ha MHOTOUJIEH
¢ octaTtkoM. Teopema besy

MHoro4iieHbI ¢ OeJIabIMHU

koddunmentamu. Teopema
Buera

http://school-collection.edu.ru/
bu6mmorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

17

18

Pemrenue cucreM TMHEHHBIX
ypaBHEHUH

Pemrenue cucreM TMHEHHBIX
ypaBHEHU M

http://school-collection.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

19

20

Martpuna cuctemsl
JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbI
2X2, ero reoMeTpu4eCcKuil
CMBICII M CBOMCTBA;
BBIYMCIICHHE €r0 3HAYCHUS

Onpenenurens MaTpULbl
2X2, ero reoMeTpuueCcKuii
CMBICII U CBOMCTBA,;
BBIUKCJICHHE €r0 3HAYCHHS

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

21

[IpuMeHenue onpenenurens
JUISL PELLIEHUS] CUCTEMBI
JIMHENHBIX YPaBHEHUN

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

22

Peienne npukitaHbIx
3a/1a4 C MOMOILIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

23

Pewienne npukitagHbIx
3a/1a4 C MOMOILIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

24

25

KonTtponbHas pabora:
"PanrioHanbHbIE ypaBHEHUS
1 HepaBeHcTBa. Cucremsl
JMHEWHBIX ypaBHEHUN"

OyHKIHS, CTTOCOOBI 3aaHuUs
¢ynkuuu. Bzaumao

http://school-collection.edu.ru/
bubmuorexa [JOK



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

26

oOpaTtHbie QyHKIIUH.
Komno3unus ¢pyHkuumit
I'padux pynkumu.
DJleMeHTapHbIe
npeoOpa3oBanus rpagukoB

byHKIHHA

https://m.edsoo.ru/
http://festival.1september.ru/articles/

27

Ob6unacTh ornpeneneHus u
MHOKECTBO 3HAYCHHI
dbyakuun. Hymu ¢yHkimn.
[IpomexyTku 3HaK
MIOCTOSIHCTBA

28

29

30

YETHbIE U HEYETHBIE
¢ynkuuu. [lepuoanueckue
bynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIHH

MakcuMyMbl 1 MUHUMYMBI
¢byukun. Haubomnpiee u
HaMMEHBIIIEE 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
JInnelinas, kBagpaTu4yHas U
IpoOHO-MMHEeNWHas: QYHKIIUU

31

32

OnemeHTapHOoe
UCCJIEJIOBAaHNE U
HOCTPOEHUE TPAPUKOB ITUX
byHKIMMA

DeMeHTapHOe
UCCIIEJOBAaHNE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMI

http://school-collection.edu.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

33

CrereHs ¢ 1eIbIM
rmokasarejieM. buaom
Hrrotona

http://school-collection.edu.ru/
bu6mmorekxa [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

34

CreneHn ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

35

36

37

CrenenHast GyHKIHS C
HATYPaJIbHBIM H LEIBIM
nokasarenem. E€ cBolicTBa
u rpaduk

KonTtponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

Apudmerndeckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €T0
CBOMCTBa

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

38

Apudmerndeckuii KOpeHb
HaTypaJbHOMU CTEIIEHU U €T0
CBOMCTBA

39

[TpeobpazoBanust YHCIOBBIX
BBIpQXECHHI, COJIepIKaIINX
CTCIICHU U KOpHHU

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

40

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU

41

[TpeoOpa3oBaHUs YUCITOBBIX
BBIPAKECHUM, COAEPIKALUX
CTEIIEHU U KOPHU

42

Wppaunonanbubie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEILICHUS
UPpalMOHATIBHBIX
YpaBHEHUN

http://school-collection.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

43

UppanuonanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PeIICHUs
UPPALMOHATIBHBIX
ypaBHEHU I

44

UppanuonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PeIICHUs
HPPALMOHATBHBIX
YpaBHEHUN

45

46

47

PaBHOCHIBHEBIE nepexoanl B
pELIEHUH UPPALMOHATBHBIX
ypaBHEHUH

PaBHOCHIBHEBIE Nepexoanl B
pELIEHUH UpPALUOHATBHBIX
ypaBHEHUI

PaBHOCHUIIBHEIC epexoanl B

pELICHUH UPPaLMOHAIBHBIX
yYpaBHEHUNU

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

48

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIEeHNN NPPALMOHAIIBHBIX
yYpaBHEHUNU

49

50

CgoiicTBa u rpaduk KOpHs
N-oii cTeneHu Kak (QyHKIUH
00paTHOM CTETeHu ¢
HATypaJIbHBIM ITOKA3aTelIeM

CaoticTBa u rpaduK KOpHs
N-0#f cTeneHu Kak (QPyHKIUH
00paTHOM CTENeHU C
HaTypaJbHbBIM ITOKa3aTelIeM

http://school-collection.edu.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

51

KonTtponbhas pabora:
"CBolicTBa U rpaduK KOpHs



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

N-0i1 CTeNeHHU.
Hppanuonansusie
ypaBHEHUS"

52

53

Crenens ¢ pallMOHAIbHBIM
nokasaresieM U e€ CBOMCTBa

Crenens ¢ pallMOHAIbLHBIM
nokasaresieM U e€ CBOWCTBa

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

54

55

CreneHs ¢ paliMOHaIbHBIM
IoKa3aTelIeM U € CBOMCTBA
[Toka3zaTenpHast QyHKIMS,
e€ cBolicTBa U rpaduk

56

57

58

Hcnonb3oBanue rpaduka
GYHKIUY IS peIIeHUS
ypaBHEHUI

Hcnonb3oBanue rpaduka

GYHKIUH IS peIIeHUS
ypaBHEHUU

[Toka3arenbHble ypaBHEHHS.

OCHOBHBIE METOIBI
pEIICHUS TTOKa3aTeIbHBIX
yYpaBHEHUNU

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

59

60

ITokazaTenbHbIE YpaBHCHHA.

OCHOBHBIE METOIBI
pelIeHus OKa3aTeNbHbBIX
ypaBHEHUU

IToka3aTenbHbIE ypaBHEHUS.

OCHOBHBIE METOBI
peNIeHUS TOKa3aTeIbHBIX
YpaBHEHUN



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

61

62

KonTponbnas pabora:
"TTokazarenpHast PYHKIIHSL.
[TokazarenbHbIe
ypaBHeHuUs"

Jlorapudm uucna. CoiicTBa
norapudma

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

63

64

Jlorapudm uucna. CoiicTBa
norapudma
Jlorapudwm gucia. CBoicTBa
norapudma

65

66

67

JlecaTU4YHBIE U
HATypaJIbHBIC JToTapu(PMBbI

JlecaTU4YHBIE U
HATypaJIbHBIC JToTapu(PMBbI

[IpeobpaszoBanue
BBIpa)KEHUI, cofiepkKalux
aorapudmsl

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

68

[TpeoGpa3oBanue
BBIPAXKEHUM, COJIEPHKAIIUX
Jorapupmbl

69

[TpeoGpa3oBanue
BBIPAXKEHUM, COJIEPHKAIIUX
Jorapupmbl

70

Jlorapudpmuueckas
¢byHKLus, €€ CBOWCTBA U

rpaduk

http://school-collection.edu.ru/
bu6mmorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

71

Jlorapudpmuueckas
¢bynkuus, e€ cBOHCTBa U

rpaduk

72

Hcnons3oBanue rpaduka
(byHKIMY 1715 peIIeHus
ypaBHEHU M

73

Hcnons3oBanue rpaduka
(byHKUIMY 1715 peIieHust
ypaBHEHU M

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
norapuGpMUIEeCKUX
YpaBHEHUN

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

75

76

77

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
norapuGpMUIEeCKUX
yYpaBHEHUNU

Jlorapudmmueckue
ypaBHeHHs. OCHOBHBIE
MCTO/Ibl PCUHICHUA
J0rapuPpMHUECKUX
ypaBHEHUU

PaBHOCUIIBHBIE TIEpEXO/IBI B
peleHnn
JorapupMUUECKUX
YpaBHEHUNU

78

PaBHOCHITBHBIE TIEPEXO/BI B
peueHnn
norapuMuUIecKux
ypaBHEHUU



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

79

KonTponbnas pabora:
"Jlorapudmuueckas
byHKIIHS.
Jlorapudmmueckue
ypaBHEHUS"

80

81

82

83

84

Cunyc, KOCUHYC, TAaHT€HC U
KOTaHI'€HC YHCIIOBOT'O
aprymeHra

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHra

ApKcuHyC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra

ApKcuHYC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICIICHHUE
TPUTOHOMETPUUECKHUX
(GyHKIMI 4nCI0BOTO
apryMeHTa

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICIICHHUE
TPUTOHOMETPUUECKHUX
(GyHKIMI 4HCI0BOTO
aprymeHra

86

OCHOBHBIE
TPUTOHOMETPHYECKHE

bopMyIibl

http://school-collection.edu.ru/
bu6mmorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

87

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

hopMyIIBI

88

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

hopMyIIBI

89

OcCHOBHBIE
TPUTOHOMETPUUECKHUE

hopMyIIBI

90

91

92

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUIN

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

93

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

94

95

96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pemenne

TPUTOHOMETPUUYECKUX
ypaBHEHUU

http://school-collection.edu.ru/
bu6mmorexa [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

97

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU M

98

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU M

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU M

100

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUN

101

KonrponsHas padora:
"TpuroHomeTpuyecKue
BBIPQ)KEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHuUs"

102

103

104

ITocnemoBaTeTLHOCTH,
CITOCOOBI 3aJJaHUS
IOCJIEIOBATEIILHOCTEH.
MeTtoa maTemaTUdecKoit
WHIYKITUU
MoHOTOHHBIE B
OTpaHUYECHHBIE
MMOCJICIOBATEILHOCTH.
Hcropus ananusa
0OECKOHEYHO MAaJIbIX

Apudmernueckas
nmporpeccust

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

105

I'eomerpuueckas
MIpOrpeccust



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

106

beckoneuHo yObIBarommas
reoMeTpuyecKas
Mporpeccust

107

108

CyMMa 0eCKOHEYHO
yObIBaromIei
reOMETPUUYECKOMN
IPOTPECCUU

JImHelHbIN 1
SKCITOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyna
CJIO>KHBIX MPOILIEHTOB

109

110

111

112

JIunelHbIl 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucno e. opmyna
CJIOKHBIX IPOLIEHTOB

Hcnons3oBanue
IPOTPECCUU ISl peILICHHS]
PCAIbHBIX 3aaa4
IPUKJIAJHOTO XapakTepa
KonTponbHas padora:

"TTocnenoBaTeTLHOCTH U
nporpeccun"

HemnpepbiBHble HyHKIIMN U
HUX CBOICTBa

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

113

Touka paspsbIBa.
ACUMITOTHI TpagKOB

byHKIMI

114

115

CgoiicTBa (pyHKIMH
HETIPEPHIBHBIX HA OTPE3Ke
CaoticTBa QyHKIMI
HEMpEPbIBHBIX HA OTPE3Ke



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Metox UHTEPBAIOB AJIst

http://school-collection.edu.ru/
bubmuorexa [JOK

116 pELICHHS HEPAaBEHCTB https://m.edsoo.ru/
http://festival.1september.ru/articles/
117 Metox UHTEPBAIOB AJIst
pELICHUs] HEPABEHCTB
118 Meron uHTEpBAIOB AJIA
pELICHUS] HEPABEHCTB
. http://school-collection.edu.ru/
[IpumeHeHne CBOWCTB
119 HETPEPHIBHBIX (HYHKIIUN bubmorexa [IOK
R . https://m.edsoo.ru/
AP A http://festival.1september.ru/articles/
[IpumMeHeHne CBOMCTB
120 HETPEPHIBHBIX (HYHKIIMI
JUISl peleHus 3a/1a4
IIepBas u BTOpas
121
MPOU3BOIHBIC (DYHKIIUU
Onpenenenue,
122 FE€OMETPUUECKUN CMBICT
MIPOU3BOJHOMN
123 Onpenenenue, pu3nuecKuit
CMBICJT TPOU3BOIHOM
http://school-collection.edu.ru/
124 YpaBHEHHE KacaTeIbHOU K bubnunoreka [JOK
rpaguky QyHKIMHA https://m.edsoo.ru/
http://festival.1september.ru/articles/
YpaBHEHHE KacaTeJIbHOU K
125
rpaduxy GyHKINUN
[IpounsBoaHbIe
126 .
3JIEeMEHTapHBIX (PYHKIIHMI
197 [TpousBogHbIe

3JIEMEHTAPHBIX (QYHKIMH



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

128

[IpousBoHas CYMMBI,
MIPOU3BEJICHUS, YACTHOTO U
KOMIO3UIIMHU (PYHKIIHIA

129

[IpousBoHas CYMMBI,
MPOU3BEICHUS, YACTHOTO U
KOMIO3UIIMHU (PYHKIIHA

130

[IpousBoHas CYMMBI,
MIPOU3BEJICHUS, YACTHOTO U
KOMIO3UIIMHU (PYHKIIHIA

131

132

133

KoHTtposbHas padoTa:
"[IpousBognas"

[ToBTOpenue, 06001ICHNE,
cHUCTeMaTH3allMsl 3HAHMIA:
"VpaBuenus"

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAaHUH
"OyHkuun"

134

135

Hrorosast KOHTpoOIbHAS
paborta
HTtorosast KOHTpOJIbHASA
pabota

136

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Maremaruka: anreOpa 1 Hauajaa MaTeMaTHYECKOIO aHAIN3a, TEOMETPHUS.

Anrebpa 1 Hauaa MaTeMaTHYECKOTo aHalM3a. ba3oBbIi U yriryOJIeHHbIH ypoBHH (B 2
gactsx), 10 kmacce/ Hactes 1: Mopakosuu A.I'., Cemenon I1.B.; Yacts 2: Mopakosud A.I'. u
npyrue; noa penakuueit Mopakosuda A.l'., O01ecTBo ¢ orpaHu4eHHON
otBeTcTBeHHOCThIO « MOl MHEMO3WHA» - 2020r.

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA
Meroanueckue pekomeHaanuu(asropsl H.E.denoposa, M.B.Tkauepa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://resh.edu.ru/, https://www.yaklass.ru/p/algebra


http://www.yaklass.ru/p/algebra

