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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOTO aHallM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpaMMe CpeJHEero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOpPOHBI, OH OOecHne4YMBaeT WHCTPYMEHTAIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (hOPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH W JPYTHX JUCIHMIUIMH. B pamMkax JaHHOTO y4eOHOro Kypca
oOyJaromuecss OBJQJICBAIOT  YHUBEPCAIbHBIM  SI3BIKOM  COBPEMEHHOH HayKu, KOTopas
bopMynupyeT CBOU JOCTHKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIii Kypc anreOpbl U Ha4all MAaTEeMAaTUYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JIJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS DKOHOMUKH W OOIICCTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BAaTh UX TS
JTAIBHEWIET0 O00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BHBAcT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTB, JOKA3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PacCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 0000IICHUE U
KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIUICHHE.

B xone u3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUST MAaTEMAaTHYCCKHX MOJEICH pEaJbHBIX CUTYyalluid, WHTCPIPETAUN TOJy4EeHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc o0nagaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peaym3yeTcss Kak dYepe3 y4eOHBIM Marepuall, CIOCOOCTBYIONIMI (HOPMHUPOBAHHIO HAYIHOTO
MHUPOBO33pEHHUs, Tak U uepe3 crnenupuky ydeOHOM  JesITenbHOCTH, Tpedyromeit
MPOJO/DKUTEILHOM — KOHIICHTPAIlMd  BHUMAHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH |
OTBETCTBEHHOCTH 3a MOJIYYCHHBIN pe3yibTar.

B ocHoBe MeTonmku OOydeHHs anreOpe W HadajaM MaTEeMaTHYEeCKOrO aHallu3a JICKHUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEyIOIINE COJEpKAaTeNbHO-METOANYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukn», «YpaBHEHUS U HEpaBEHCTBay», «Havama MaremMaTH4eckoro aHaimm3ay, «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COIEp)KATEIHbHO-METOAUYECKUE JMHUU H3YYarOTCS Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHs] Ha YpOBHE CpeHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJHSS JIPYT
Ipyra M TOCTENEHHO HACHIIASCh HOBBIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCS WHTETPATHBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0e CoJepiKaHue HECKOJIBKUX
MaTeMaTHYECKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpUsT MHOXKECTB, MareMaTHYecKas Joruka u jpyrue. [lo Mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKHMM MaTeMAaTUYECKHMM alllaparoM, y HHUX TOCIEeI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHWE CTPOHUTHh MAaTeMaTHYECKYI0 MOJICIbh PEaTbHOM
CUTyalliu, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHOW MaTeMaTHYSCKOW 3ajadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

CopgepxarenpHO-MeTOIMYECKass  JMHAS  «Yucima W BBIUMCICHHS)  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanms. Ha ypoBHe cpemHero obmiero obpa3oBaHus 0co00€
BHUMaHUE yaemnseTcss (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl CIONIb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH



npuOIKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIOBBIE BHIPAXKEHU, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOUIMMCSI MHOXECTBA HATYpPaJbHBIX, LIEJBIX, PAlMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEIN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3Tux
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIU(PHUECKUE 3aaYl U Ollepaluu: JeJIeHIe
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONepalny, a TaKKe H3BICUCHHE
KOpHS  HAaTypaJIbHOW  CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX uuncen. bmaronmaps
[IOCJIEZI0OBATEIbHOMY  PAacCIIMPEHMIO Kpyra MCHOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NPUMEHEHHUS IJIs1 PELLICHUS PA3IMYHBIX 3a7a4 (popMHUpyeTcs npeAcTaBlIeHUue
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUpPaA, LIMPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETU3aIH.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IIOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaIeBalOT
pa3IMYHBIMM ~ METOJAMHM  PEIIEHUS paAlUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3a]ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHMsI IIMPOKO HMCHOJIb3YHOTCS IPU HMCCIEIOBAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOM, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHAIbHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
cofepKammx creneHn u Jorapudmel. braromapst u3yueHHro anreOpandeckoro Martepuala
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaromuxcs, GOpMHUPYIOTCSI HaBBIKU JAETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopMamu, TpeacTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass JTuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
MOCIIEIOBATEIbHOCT, ~ M3yU€HUsT MaTepuana. V3yuyeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapu(pMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIMHA, UX CBOMCTB U Tpa(UKOB, UCIIOIb30BaHUE
GyHKIOMN Ui pelieHusl 3ajad U3 JpYTUX y4eOHBIX IMPEJIMETOB U pPEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OoOJbIIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHsS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3UYHbIMU BEIMYMHAMH, HCCIEI0BATh MOJyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTUTUYECKON, Tpadudeckoil U cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS,  CIIOCOOHOCTH K  OOOOIIEHHMIO M  KOHKpETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnyecKkoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paciIupuTh KPYr Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 3ajad, JOCTYIHBIX O0y4arolumMcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXKHOCTb CTPOUTH I'padMKH CIOXKHBIX (PYHKIMH, ONpeaesaTh uxX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas cozaepxkaTeinpHas JIMHHAA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJEeNel peajdbHbIX CHUTyalui, I03BOJISET
HaxXOJWTh HAWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCTpaKkTHOr0, (OPMAITBHO-IOTUYECKOT0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTtBe. OOydaromuecs



Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B XOJ1€ pa3BUTH MaTeMaTUKH KaK HayKu, U
00 ux aBTOpax.

CopnepxaTenpHo-MeToAuYecKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeJaraloT Hauboliee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHUYECKUE TUCLMILIMHBI U UX MPUIIOKEHUS B eAnHOoe Lenoe. [loatomy
BaXHO JIaTh BO3MOXHOCTH OOYy4aroleMycst IMOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTeMaTHMKU M MCIIOJIb30BaTh €ro JUIsl BBIPAXXEHHUsS CBOUX MbIciel. [pyrum
BaXHBIM IIPU3HAKOM MaTEMaTHKU KaK HayKH CJIEAYeT MPU3HATh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOEHUS  JJOKA3aTEeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTU4YE€CKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4arOLUXCsl, T03BOJISIET UM CTPOUTH CBOM PACCY)KIEHMsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHOM Kypce «AunreOpa M Hayajga MaTeMaTHYECKOro aHajiu3a» IPUCYTCTBYIOT
OCHOBbI ~ MaT€MaTH4YEeCKOr0  MOJEIMPOBAaHHUSA, KOTOpPbIE€  INPU3BAaHBl  CIOCOOCTBOBATH
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHUTyallUd, HCCIEIOBaHUS ITHX
MoOJieJIe C TOMOIIBI0 ammnapara aiareOpbl M MaTeMaTHYeCKOro aHaliu3a, HHTEpHpeTaluu
IOJYYEHHBIX PE3y/lbTaToB. Takue 3aJaHus BIUIETCHBbI B KaXIbl M3 pa3[esioB MPOrpaMMBI,
IIOCKOJIbKY BEChb MaTepuaji y4eOHOro Kypca IIMPOKO UCHOJB3YETCs ISl PELICHUS IPUKIIATHBIX
3agau. llpm pemeHMHM peanbHBIX —MPAKTHUECKUX  3a7ad  OOydarolluecs pa3BUBAIOT
HAOJII0/1aTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpOBaTh Ipobiiemy. JledarenbHOCTh MO0 (OPMHPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3yUEHHs BCEX TeM Yy4eOHOTo
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIIU3a».

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTHYECKOTO aHAJIN3a» OTBOIAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henemo), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JE€CATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHUs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WpPpallMOHAIBHBIC YHcla. ApuMeTHuecKue
ONEpalMK C JEUCTBUTENIbHBIMU uYucaaMud. MoOAylb JEUCTBUTENBHOTO YHUCIIA U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbTara
BBIYHCIICHUM.

Crenenp ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3aMKUCH IEUCTBUTENBHBIX YACEN JJI PEUICHUS] TPAKTUYECKUX 3a/1a4 U IPE/ICTABICHUS 1aHHbIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[eciTHIHBIC U HATYpaTbHBIC JIOTAPUPMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHMS U ypaBHEHUsI-clIeACTBUs. HepaBeHCTBO, pellleHre HEpaBeHCTBa.

OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
MHorowiessl OT OJHOM IepeMeHHOM. JleneHue MHOroujgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COIEPIKAILIMX CTENIEHU U KOPHHU.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHUI.

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOIBI pEHICHUS JIOrapu(MUUYECKUX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemienne cucrem NHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro reOMETPUUYECKHH CMBICI M CBONCTBA, BBIYUCIIEHHE €T0
3HA4YEeHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHUN. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPAaBEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3afad U
3a[a4 U3 Pa3UYHbIX 00JIacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocoObl 3anaHus QyHKuuu. B3aummuo obOpatnble (yHkiuu. Kommosuius
byukuuil. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpad@ukoB GyHKINH.

Ob6nacTpb omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOsHCTBA. YETHbIe M Heu€THble GyHKIuuU. Ilepuoanueckue Qynkuuu. IlpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMBbI QyHKIuU. Hanbomnbiiee u HauMeHbIee
3HaYeHUS PYHKIIMH HA IPOMEXKYTKE.



Jluneiinas, kBagpaTH4Has U ApOOHO-TMHENWHAs QYHKIIUU. DJIEMEHTapHOE UCCIEA0OBaHUE U
MOCTPOCHUE UX TPAPHKOB.

CrenenHas (pyHKIMs C HAaTypaJbHbIM M Li€JbIM IokazaTteneMm. EE cBoiicTBa u rpadux.
CpoiicTBa 1 rpaduK KOpHA N-OM CTerneHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKA3aTeJIEM.

[TokazarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB PYHKITUH AJI PEHICHUS YPAaBHCHUM.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUECKUX  (YHKIUH
YHCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4ecKOro aHajamu3a

[TocnenoBarenbHOCTH, CLIOCOOBI 3a/1aHUs NOCe0BaTeNbHOCTEH. MeToa MaTeMaTndeckoi
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIM3a Kak aHaJln3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yObIBAIOLIEH IeOMETPUUYECKONW MPOrpEecCUH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELICHUs] PEAJIbHBIX 3aa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBable ¢GyHKIMM W HX CcBoWcTBa. TOUkM paspbiBa. ACHMIITOTHI TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPEpbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl PEIICHUsS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

ITepBas u BTOpas npousBoaHble GyHKIUHU. OnpeaeseHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[TpousBosHbIe 35eMeHTapHbIX QyHKIUH. [Ipon3BosHas cyMMbl, IPOU3BEICHUS, YACTHOTO
Y KOMIO3UIINU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHOXeCTBO, Omepalvy HajJ] MHOXKXECTBAaMU M WX CBOMcTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YeCKOro  OObBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KUIIACC

Yuca 4 BbIYUCIEHUSA

Harypanbuble u wnenblie uucna. [IpuMeHeHHe NpPU3HAKOB AECIUMOCTH LENbIX YHCET,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensinee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 1i1s peeHus 3aia4 B LEIbIX YUCIIAX.

KommiekcHble uymcna. Anrebpandeckass U TpUTrOHOMeTpuueckas (opMbl 3amucu
KOMIUIEKCHOTO 4Yuciia. ApudMETHUECKHE ONepaluu ¢ KOMIUIEKCHBIMH unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. Popmyiia Myaspa. KopHu N-oii cTtenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCel Uil pelieHus (QU3HYECKUX |
T€OMETPUUYECKHX 3a1a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHUH U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6Op KOpHEH TPUTOHOMETPHUYECKUX YpPaBHEHUH C TOMOINBID TPUTOHOMETPHUYECKOM
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPAIIMOHAILHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PEIIEHUS CUCTEM W COBOKYIHOCTEH  pallMOHAJIbHBIX,
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(MUIECKUX YPABHECHHIA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHne ypaBHEHUMN, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajjady U3 pa3iMyHbIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEpIpeTaluss HOJy4EeHHBIX
pe3yNbTaTOB.

DOyHKIUM 4 rpadpuku

I'padux xommnozuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelLIeHUs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a1a4 C apaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUIMH A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre NPOU3BOIHOM K MCCIEN0BAHUIO PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHN I HeNTPephIBHOM (QyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHOM Al HAXOXKACHMUS HAWIYYIIEr0 PEUIeHHs B IMPHUKJIaJHbIX
3ajjayax, s OHpEeNeHHs CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitbauma.

[IpumeHeHne uHTErpana Juid HaXOXKJIEHHUsS IUIolafed IUIOCKMX (Guryp u o0bEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro OOIeCTBa, MPEJICTABICHHE O MaTEMaTHUYECKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUH C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaTEMaTHKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIbI, WCIIOJIh30BAHUE STHUX JIOCTHIXKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKd U JAESITEeIbHOCTBIO YYEHOTrO, OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, pacCyKIEHUH, BOCIHPHUUMUYUBOCTh K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTJbIXA, peryJsapHas Gpu3nueckas akTHBHOCTH),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON A€ATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYNy, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpeC K pa3iuuHbIM cepam
MpoECCHOHAIBHON ACSITEIIBHOCTU, CBA3AHHBIM C MAaTEMaTUKOM U €€ MPUIIOKECHUSIMHU, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTHh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpHUEHTalMsi Ha  MPUMEHEHHe
MaTeMaTHUYECKUX 3HAHUN ISl pelIeHHs 3a7ad B 00JacTH OKPY’KAIOILIEH Cpe/bl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cepbl
YEJIOBEUECKOUW NESITEIIbHOCTH, ITANoB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU M MAaTEMaTUUYECKON KYJIbTYpOH KaK CPEJACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITH MPOSKTHYIO U MCCIIEIOBATEILCKYIO IEATEILHOCTh MHAUBUAYATHHO U
B IpYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE IPU3HAKM MaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHUH MEXAY TMOHATUAMHU, (OPMYTUPOBATH ONPEACICHUS  MOHSATHA,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA Ui 000OLIeHHA U
CPaBHEHMsI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (OPMYJIHMPOBATh W IPeoOpa3OBbIBATh CYXKIEHHs: YTBEPIUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUUs B (akTax,
JAHHBIX, HAOMIONEHWSX W  YTBEPXKACHUAX, IMpearaTb KPUTEPUU IS BBIABICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTelIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMI0, IMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee NOAXOAALIMM ¢ Y4ETOM CaMOCTOSTENbHO BBIJECICHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKue 1eHCTBUA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpEUHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(GbopMUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULIUI0, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIECHUS, IPOLIECCa, BbISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, TPOLIECCaMH;

CaMOCTOSITENIbHO (pOPMYyIUPOBAaTh 000OIIEHUS M BBIBOJBI IO pe3ysIbTaTaM IMPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHHI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U JJIS
pEILEHNUs 3a]a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3MpOBaThb W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  HMH(POpMAlMIO, TMPEACTaBIATh €€ B pa3IuyHbIX  (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
001IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHSI B YCTHBIX W NMHCHbMEHHBIX



TEKCTax, JaBaTh MOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUpPOBATh TMOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEIEHHBIE HA MOMCK PELIEHMs], CONOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSIMU JPYIMX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jiHuue U CXOJICTBO
MO3HLIUH, B KOPPEKTHOU popme HOpMyTHUpOBaTh pa3HOTTIACHS, CBOU BO3PAKCHHUS;

NPEJICTaBISATh PE3yJabTaThl PEUICHMs 3aJlauM, DKCIEPUMEHTA, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMarT BBICTYIUICHHS C Y4€TOM 3aJad MpPE3CHTAlud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, WX pE3ylIbTaToOB, BIAAETh CHOCOOaMU CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IpPH PELICHUHM 33qa4ud, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBHUSIM, OOBSCHATH MPUYUHBI
JTOCTHIKEHHUS] WJIM HEAOCTH)KEHUS pEe3yNbTaTOB JAEATEIbHOCTH, HAXOAWTh OMIMOKY, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYalIbHOW pabOThl Ipu
pelieHUH y4eOHBIX 3a/ad, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PaOOTHI, paclpeiessiTh BHABI padOT, IOrOBapuUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHUCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kiacce oOydaromuiicsi MONYYHT CIEAYIOIIME TpPEIMETHBIC
pe3ynbTaThl IO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «AnireOpa U Havaia
MaTeMaTHUYEeCKOr0 aHaIN3a:

Yuciaa 1 BLIYUCTECHUS:

CBOOOIHO OMEpPUPOBAThH MOHATUSMU: PAMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUOANYECKast
JIpo0b, TPOIEHTHI, UPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIllMOHAJIBHBIX U JIEHCTBUTEIBHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS TPUKIIATHBIX 3a/1a4 U3 PA3TMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TIpaBUjIa OKPYIJICHUS, MPUKHUAKY U OILCHKY
pe3yJibTaTa BEIYMCIIEHU;



CBOOOJTHO ONEpUpPOBATh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHHS NPAaKTUYECKUX 3a1ad U
IPECTaBICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTENICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIEM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: JIOTapu(M dYHcia, NECATUYHBIE M HATypajbHbIC
JorapudMmel;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHAMU: APKCUHYC, apKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMEeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHSTHh Pa3IMYHBIE METOJBl PEIICHHsS PAlMOHAIBHBIX W APOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I HUHTEPBAJIOB JIJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH: MHOTOWICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeabMU - KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ans pemenus 3aiay;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
OTIpEeNeNUTEeNb MAaTpUIbl 2 X 2 W €ro reOMETPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BHIYUCIEHUS €ro 3HAUY€HUs, IPUMEHATh ONPENeNIUTENN Ui PeLIeHUs
CHCTEMBI JMHEHHBIX YpaBHEHHH, MOJEIMPOBATh pEaIbHbIC CHUTYAallMd C TIOMOIIHIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OTIpeNieNUTeNeH, HHTEPIIPETUPOBATH MTOJTyYEHHBIN Pe3yIbTaT;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7Sl IPpe0Opa30BaHUsl BEIPaKEHUI;

BBITIOJIHATh ~ MPEOOpPA30BaHUSI  YHMCIOBBIX  BBIPDAKEHHH, COAEP)KAIIUX  CTETEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCIIOJIb30BaTh  CBOWCTBA JIorapuMoB i IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHUPOBATH  TMOHSATHAMHU:  HPpPAlMOHANBHBIC,  TIOKa3aTeNbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WA OCYIIECTBIISIS TIPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPKEHHIA,

CBOOOJTHO OIEPHUPOBATH IOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPUMEHSTh
HE00X0UMBIE (POPMYITBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BBIPAXKEHUS,
yYpaBHEHHsI, HEpPaBEHCTBAa TII0 YCIOBHIO 3a/ladyd, KCCIEIOBaTh MOCTPOCHHBIE MOJIENHA C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (DYHKIMSA, CHOCOOBI 3aJaHusl (YHKIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH 3JIE€MEHTapHbIE
npeoOpa3oBaHus rpa@uKoB HYHKIIMIA;

CBOOOJTHO OTEPUPOBATH MOHATHUSAMHU: OOJIACTH ONPEACICHUS W MHOXKECTBO 3HAYCHUH
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOTUICCKUE
(GyHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHHMMYMbI (DYHKIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHNE (PYHKIINU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresueM, rpaQuk CTENEHHON (YHKLIMU C HaTypaJdbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHsI N-0¥i CTETEeHH KaK (PYHKIIUU OOpaTHOM CTENEHH C HaTypaJIbHBIM MOKa3aTesIeM;



ONepUpPOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M ApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: MOKa3aTelbHas U Jorapupmudeckas QyHKIUH, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPAadUKH JUIsI PEIICHHs YPAaBHEHHUIA;

CBOOOJHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTh, OMpEIeIICHUE
TPUTOHOMETPHUUYECKUX (PYHKLUI YMCIOBOTO apryMEHTa;

UCIOJNIb30BaTh rpa@uku (yHKUMN IS HCCIeOBaHHUS IMPOLIECCOB W 3aBUCUMOCTEH mHpH
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HH, BBIpAXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Hauyana maTeMaTH4eCKOro aHajmu3a:

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: apudmeTrndeckas U IeOMETpHUecKas Iporpeccus,
0ecKOHEUHO yOBIBAIOIIasi TEOMETPUYECKasi IPOTPECCHs], TMHEHHBIA U YKCIIOHEHIUAIBHBIA POCT,
dbopMyIa CI0XKHBIX POLIEHTOB, UMETh MPEICTABICHIE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pealIbHBIX 3aJ1a4 IPUKJIaJHOTO0 XapaKTepa;

CBOOOAHO  ONEpPUpPOBaTh  MOHATHUSMHU:  IOCJIENOBATEIBLHOCTb, CIOCOOBI  3aJaHUS
[I0CJI€I0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOTO aHAIM3a KaK aHaIn3a 0ECKOHEUYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
GyHKIIMH, aCUMIOTOTHI rpaduka GyHKIUY;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HEIpepbIBHAas Ha OTpe3Ke, NPUMEHATH
CBOICTBa HEMIPEPHIBHBIX (YHKIIHMH /ISl pEIIeHUs 3a]1a4;

CBOOOJTHO ONEpUPOBATh IMOHATHUSAMHU: TIepBas W BTOpas TMPOU3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaQuky QpyHKINU;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUS, YAaCTHOTO M KOMIIO3MLIMU JBYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlIEHHUs 3a1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MHOXKECTBO, ONIEPALIUU Ha/l MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JUlsl ONUCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUU 3a/a4 U3 JPYTUX y4eOHBIX MIPEJIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJeNIeHHe, TeopeMa, YypaBHEHHE-CIeJICTBHE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenuss B 11 kuacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl MO OTJEJIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa M Haudana
MaTeMaTHUYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1EJI0€ YHCI0, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh PU3HAKU AeauMocTy nenbix yucen, HO n HOK
HaTypaJIbHBIX YHMCEeN JJIsl peleHUs 3a1a4, MPUMEHATh aroput™ EBkina;

CBOOOJTHO OTNEPUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3alIUCHIBATh HATypajbHbIE YHCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCcell, MPe/ICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpanueckoil U TpUroHOMeTpuueckoil dopme,
BBITOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATUAMHU:  HMppPAlMOHANbHBIC,  IOKa3aTelbHbIE U
JorapumMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXO0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0XoauMble (OPMYIIBI IS PEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;



CBOOOJHO OMEPUPOBATH MOHATHSIMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUI U HEPaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIC/ICTBHS, HAXOJIUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH
paloHalIbHBIX, HpPPAlMOHANbHBIX, TOKAa3aTeNbHBIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

peliate palioHajbHble, HWpPpPALUOHANBHBIC, I[OKa3aTeibHbIE, JorapudMuyecKkue u
TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA, COAEPKAIINE MOAYJIA U IAPAMETPHI;

MPUMEHSTh TpaduuecKre METOAbI sl PeIICHUS] YpaBHEHUN U HEPABEHCTB, a TAaKXKe 3a7au
C IapaMeTpamu;

MOJICJIMPOBaTh peajibHble CHUTYallMd Ha S3bIKE alureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI [0 YCJIOBHUIO 3aJlayd, HCCIEIOBATh IOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHKEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOTYUYECHHBIH pe3ylbTar.

DyHKIUHA U TPaGUKH:

CTPOUTH Trpa@UKu KOMMO3UIMHU (DYHKIUN C IMOMOIIBIO AJIIEMEHTApPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeoMeTpHYeckre oOpa3bl ypaBHEHHH M HEPABEHCTB HA KOOPAWHATHOU
TJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUAMU: TPaPUKH TPUTOHOMETPUUECKHUX (HYHKIUI;

MPUMEHSTh QYHKIIUHU JJIs1 MOJISITHPOBAHUS M HCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maremMaTn4yeckoro anajamsa:

UCIIOJIb30BaTh IPOM3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIIMHM HAa MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJWTh HaNOOJbIIICEe U HAMMCHBINIEE 3HAYCHHS (DYHKIIMHA HEMTPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh IPOU3BOAHYIO ISl HAXO0XKICHUSI HAWy4dlIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COLMAJIbHO-d’KOHOMHYECKHX, 3aJayax, JJIsI ONpPEACIICHUS CKOPOCTH U YCKOPEHHS
mpolecca, 3aIaHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOpaA3HAs, ONPEEIEHHBIM HHTETPaJ, HAXOIUTh
MepBOOOpa3HbIE SJIEMEHTAPHBIX (YHKIUH M BBIYHCIATH WHTerpan mo ¢opmyne HproToHa-
JletiOauma;

HAXOJUTh IJIOMAAN MIOCKUX GUTYpP U 00BEMBI TET ¢ TOMOIIBIO HHTETpaa;

MMETh MPEJCTABICHUE O MATEMAaTHYECKOM MOJCIMPOBAHUM Ha MPUMEPE COCTABIICHHS
mudhepeHIMaTbHBIX YpaBHEHHI,

pemaTh MPUKIAIHBIE 3a/1a4d, B TOM YHUCJE COITUATBHO-3KOHOMHUYECKOTO U (PU3UUECKOTO
Xapakrepa, CpeICTBaMH MAaTEMAaTHYECKOT0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/m NPOrpamMMblI Bcero O;Tpo‘ﬂbm’le p ;KT"%CKHC o0pa3oBaTebHbIE
padoThI padoThI pecypesI
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 0 https://resh.edu.ru/
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 ®Oynkuuu u rpaduku. CrenenHas QyHKIuUs ¢ 12 1 0 https://resh.edu.ru/
IEJIBIM [TOKa3aTeIeM
3 Apudmerrdeckuii KOpeHb N-0i CTEIICHU. 15 1 0 https://resh.edu.ru/
HppaumnoHaibHble ypaBHEHUS
4 [MokazarenbHas ¢pynkius. [lokazaTenbHbIe 10 1 0 https://resh.edu.ru/
ypaBHCHHSI
Jlorapupmuueckas GyHKITHSL. https://resh.edu.ru/
5 18 1 0
Jlorapumuueckre ypaBHEHHsI
5 TpuronoMeTpruecKre BBIpaKEHUS U 29 1 0 https://resh.edu.ru/
ypaBHEHUS
7 [Tocmen0BaTeILHOCTH U MIPOTPECCHH 10 1 0 https://resh.edu.ru/
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1 0 https://resh.edu.ru/
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AITUS 5 5 0 https://resh.edu.ru/
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n MPOrpamMmbl Bcero 06H TPOJABHEIC pﬁaKT"quK"e o0pa3oBaTe/IbHbIE
padoTsI padoThI pecypesI
1 HccnenoBanue GyHKIUI C TOMOIIBIO 29 1 0 https://resh.edu.ru/
MPOU3BOIHOMN
2 [TepBooOpasHast 1 HHTETpa 12 1 0 hitps://resh.edu.ru/
3 I'paduku TpUroHOMETpUYSCKUX (PYHKIIMH. 14 1 0 https://resh.edu.ru/
TpuronomeTpuyeckre HepaBeHCTBA
4 WppatmoHaibsHble, IOKa3aTeIbHbIC 1 24 1 0 https://resh.edu.ru/
norapu(MUUECKHe HEPaBEHCTBA
3) KomrnekcHeie yncna 10 1 0 https://resh.edu.ru/
6 HarypanbHsle u niensle yucna 10 1 0 hittps:/fresh.edu.ru/
Cuctembl pallMOHAIBHBIX, UPPAHOHATBHBIX 0 https://resh.edu.ru/
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 T —— 16 1 0 https://resh.edu.ru/
9 [ToBTOpeHue, 0000IICHNE, CUCTEMATH3AITUS 16 5 0 https://resh.edu.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» MaremaTuka. Anrebpa v Hadajia MaTeMaTHdeckoro ananusa, 10 kmace/ Mep3msak AL,
Homuposckuii [[.A., Tlonsko B.M.; nox penakiueit [Togonsckoro B.E., O6miecTBo ¢
OorpaHMueHHON oTBeTCTBEHHOCThIO M3natenbckuii nentp « BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

METOANUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
E.B.Bymko, A.I'. Mep3isik, B.b. [Tononckuit Metoanueckoe moco0ue o aiaredpe u Hadyaiam
MareMaruuyeckoro ananusa -10 , M. Benrana -rpad, 2019

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[1 MunuctepcTBo o6pasoBanus PD: http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

[1 Tectuposanwue online: 5-11-e kmaccer: http://www.kokch.kts.ru/cdo/

[ http://www.prosv.ru — caiit uzaarensctsa [Ipocemenue» (pyopuka «MaremaTrka)

[ http://www.drofa.ru — caiit usgarenscrBa Jpoda (pyopuka «MaTemaTrKa)

[ http://www.edu.ru — LlenTpanbHblii 00pa30BaTeIbHBII TOPTAN, COACPKHUT HOPMATUBHBIC
JOKYMEHTbI MUHHUCTEPCTBA, CTAHAAPThI, HH()OPMAIIHIO O IPOBEACHUE IKCIIEPUMEHTA, CEPBEP
MH(pOpMaLMOHHON NoAep KU ENMHOTO rocy1apcTBEHHOTO 3K3aMEHa.

(1 http://www.intellectcentre.ru — caiit uzgarenascrsa «MaTemiek-LieHTp», T MOKHO HAHTH
y4e0HO-TPEHUPOBOYHBIC MATCPHAIBI, IEMOHCTPAIIMOHHBIC BEPCUH, OaHK TPEHUPOBOYHBIX
3ajlaHuii C OTBETAMHU, METOJHUCCKUEC PEKOMEHIAIINH U 00pa3I[bl pelICHHI

(1 http://www.fipi.ru — mopran nH(GOPMAIIOHHOH MO/IEP)KKA MOHUTOPHHIA KAYeCTBa
o0pa3oBaHmusl, 371eCh MOKHO HalTH DejiepalnbHbIN OaHK TECTOBBIX 3aJIaHUM

JlucTaHIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH U JIEKTPOHHBIE PECYPCHI

OOpa3oBaTenbHbIe PECYPCHI IS pealn3alii JUCTAHIHOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI
U 3JIEKTPOHHOT'O O0y4YEeHUS:

(1 http://resh.edu.ru — Poccuiickast 37eKTpOHHAs IIKOJIa

[ http://fcior.edu.ru — ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB

OwnaiiH-pecypchl U OpraHU3alUH JUCTAaHIMOHHOTO OOYyUYCeHHSI:

(1 https://foxford.ru/ — onnaiin-mkona ®okchop,

[ https://interneturok.ru/ — Bugeomopran InternetUrok,

(1 https://www.yaklass.ru/ — «IKmacc»

[ https://uchi.ru/ — «Yuu.py»

(1 https://education.yandex.ru/home/ — SIuaekc. YueOuuk

[ https://edu.skysmart.ru/ — IaTepakTuBHas paboyas TeTpajb
WHTEepHET-TeXHOIOTHH Il OPTaHU3aIH 00pa30BaTEILHOTO MpoIecca MPH peaTn3auu
JMCTAaHIIMOHHOTO 00pa30BaHMUS:

[1 Web-cepBuc LearningApps.org uist Co31aHusi HHTEPAKTUBHBIX 3a1aHH.

[ Ucnionp3oBanue oHnaitHOBEIX G0Ogle-opm u1s mpoBeeHNsT ONPOCOB YyYaCTHUKOB
00pa30BaTeNLHOTO MPOIIECCa M OCYIIECTBICHUS aHATUTHYECKON JESTEITbHOCTH.

[ Inardopmbl BuaeokoH(epeHICBs3H 115 ipoBeneHus 3ausatuil ([Iporpamma Zoom)



