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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHUECKOTO aHallM3a» SBISETCS OJHUM H3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Uil HM3yYeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH U JpPyrux JUCHMIUIMH. B pamkax pmaHHOro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MaTeMaTU4YecKoi opme.

VY4eOHbIi Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOrMM, TOHUMAaHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS HKOHOMHMKH M OOIIECTBEHHON >XHM3HHM, IO3BOJSET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX JJIS
JaIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (OPMUPYET KpEeaTMBHOE M KPHUTHYECKOE
MBIIIUICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydarouecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHHUS MAaTEMaTHYECKUX MOJENEeH pEaNbHBIX CHTYallud, WHTEPHPETAlMH TOJYyYECHHBIX
pelIeHui, 3HAKOMSTCSI C MIPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMHUCS MaTEMAaTUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc o0sagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHIIUATIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOMIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUS, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNbHOCTH, Tpedyroueit
NPOJIOJDKUTEIPHON  KOHIIGHTPAllMd ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBIN pe3ysbTaT.

B ocHoBe meromuku oOyueHHs anreOpe ¥ HadajgaM MaTEeMaTHYECKOTO aHAIM3a JICKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa u Hauajga MaTeMaTUYeCKOr0 aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EPIKAaTEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHainusa», «MHoxkecTBa 1
Joruka». Bce OCHOBHBIE cojepXkaTelbHO-METOAWYECKHE JIMHHUU H3Yy4yaloTCsl Ha HPOTSHKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
Jpyra W TOCTENEHHO HAachIIasAChb HOBBIMU TeMaMHM M paszjienamu. JlaHHbI y4yeOHBIH Kypc
SBIISICTCST MHTETPATUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHHe HECKOJIbKUX
MaTeMaTHUYeCKUX AMCUUIUINH, TaKUX Kak anre0pa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOJXKECTB, MaTreMaTrhdeckas joruka u npyrue. [lo mepe Toro kak oOydarommecs
OBIIa/IeBalOT BcE Oosiee MIMPOKUM MaTEMaTHYECKHM allaparoM, y HHUX MOCIelI0BaTeIbHO
dopMupyeTcss M COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOZETh peaTbHOM
CUTYyalluM, NMPUMEHATh 3HAHMS, MOJTY4YEHHBbIE NMPU HM3YYEHUH Y4eOHOro Kypca, A pelieHus
CaMOCTOSITENTEHO CPOPMYIMPOBAHHONH MaTeMaTHYeCKOH 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCcKast  JHHUS  «Yucima W BBIUMCICHHS»  3aBeplIaeT
(opMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOe OBLJIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 0011iero oOpaszoBanms. Ha ypoBHe cpemHero obmiero obpa3oBaHus 0co00€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX ()OPM 3alMCH YHCIIa, YMEHHE NIeNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBAThH YHCIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXECTBa HATYpajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JIEMCTBUTENbHBIX YHCEI JOMOIHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kKaxoMm 3 3Tux
MHO>KECTB PacCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1a4u U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIBIX 4YHCEN, O0COOble CBOMCTBa
paloHaIbHBIX U UPPALMOHAIBHBIX UYMCeN, apu(MeTHyecKue ornepaluu, a TakKe H3BICUCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJIB3YEMbIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (pOopMHUpYyeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIA B IOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3YeTCs] Ha MPOTSKEHUH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oO0mero oOpa3oBaHMs, TIOCKOJBKY B KaxIoMm pasnaene I[Iporpammbl
MPEelyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromniyecs OBIaJ€BalOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS PpaAlMOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
coaepxanux mapamerpsl. [lonmydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX U HAMMCHBITUX 3HaYeHUN QyHKIWU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, mpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKCHUH,
CoJlepKalluX CTemeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JaNbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBINUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3 GeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs TIPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 33]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanuecKass TuHUS «DyHKUMU U TrpadUKU» TECHO MepervieTaeTcs ¢
JIpYrUMU  JUHUSAMH  Y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
norapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCIOJIb30BaHUE
byHKIMI Ui pemieHusl 3aad W3 APYTUX YYeOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHUE yaensercs (QOPMUPOBAHUIO YMEHHs BBIpaXaTtbh (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3audHoi (opme:
aHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHume cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHajIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YaroIIiuMcs,
TaK KaK Yy HUX TOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEaeTsITh UX
HauOOJIbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHasi JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH peabHbIX CUTYyalluii, MO03BOJSET
HaxXOJIUTh HaWJIydlllee pelieHWe B NPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHUX,
3a/la4yaxX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOTO aHajin3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATHLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOydaromumecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKHA. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W TpeasaraioT Hamboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMATUKU M €€ TPHIOKCHHHA, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTeMaTUKU W HCIOJB30BATH C€r0o IJId BBIPAXKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMHA W  CJEJOBAHUE OINPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JJOKA3aTElbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIILJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» IPUCYTCTBYIOT
OCHOBBI ~ MAaTE€MaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPbIE  IpPH3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaqbHbIX CHUTYaAllMid, HCCIEAOBAaHUS STUX
MOJIeNICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIB3YeTCs JJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHnH peanbHBIX NPAKTUYECKUX  33had  OOydaromuecss pa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh Mpodiiemy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHHS MPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «Anrebpa 1 Hayajla MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTro Kypca «Anredpa 1 Havaisa MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BbIYHCICHUA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuouyeckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I pelIeHUs IPUKIIaIHbIX 33134 U3
Pa3JIMYHBIX OTpACIel 3HAHUHI U PEaJbHOMN KU3HU.

JelicTBuTenpHble yKcha. PanyoHanbHBle W MppalMoOHANbHBIE uyucia. Apudmernueckue
onepaluy ¢ JCUCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA M €ro CBOMCTBA.
[TpubnnKEHHBIE BBIUMCIEHUS, TpaBWJa OKPYIJIEHUs, MNPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHHUM.

Crenenb ¢ neibM nokasatenem. bunom Heiotona. Vicnonb3oBanue noaxossimeit popmbl
3aMycy AeMCTBUTEIBHBIX YUCEI I PEeIlIeHUs] MPAKTUUECKUX 3ajad U MPEeCTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJlbHON CTETIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEWCTBUTEIbHBIM
IIOKA3aTENEM.

Jlorapudm yucna. CoiicTBa orapudma. /lecaiTuunble U HaTypalbHbIE JIOTaPU(PMBI.

CuHyC, KOCUHYC, TAHIT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA



ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIC YpaBHEHUS U ypaBHEHUA-CIIENCTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METOJIbI PEUICHHUS IETBIX U IPOOHO-pAIMOHATIBHBIX YPAaBHEHUN W HEPaBEHCTB.
MHorounessl OT OIHOM IEpPEeMEHHOH. JleleHHMe MHOrO4YJIeHa Ha MHOTOYIEH C OCTATKOM.
Teopema be3y. Muorousnens! ¢ nenbiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COIEPKAILNX CTEIICHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOAbl PEUIEHMS] HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJABI PEIICHHS JIOTapH(PMHUYECKHX
YpaBHEHUH.

OcHoBHbIe TpuUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemenne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens Marpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBONCTBA, BBIYUCIICHUE €r0
3Hau€HUs, IPUMEHEHHUE OIPENEIUTENs ISl PELICHUsI CUCTEMBI JIMHEWHBIX YpaBHeHUH. Pemienue
IIPUKJIAIHBIX 3a7a4 ¢ IOMOILIbI0 CUCTEMBI JINHEHHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOUIBIO0 MATPULL U ONPEAETUTENEH.

[TocTtpoeHne MaTEMaTHUECKUX MOJENIEH PEAJbHOM CUTyallud C IOMOIIBIO YPAaBHEHHH U
HepaBeHCTB. [IprMeHeHHne ypaBHEHUN M HEPABEHCTB K PELIEHUI0 MaTeMaTMYeCKUX 3a7ad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKu U peajlbHOM KU3HU.

DyHKIUHN U ITpagUKH

OyHKuusA, crnocodbl 3anaHus QyHkuuu. B3aumuHo ob6patHble (yHkiuu. Kommosuius
¢ynkuunit. ['paduk dyHkumun. DnemeHTapHbIe peodpa3zoBaHus TpaPuKoB (YHKITHA.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuun. [Ipomexyrku
3HaKonocTossHcTBa. UETHble M Heu€rHble (yHKuuu. [lepuognueckue QpyHkuuu. IIpomexytku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl QyHKIuu. HanOosnbiiee U HauMeHblee
3HaueHusl QYHKIMU HA IPOMEXKYTKE.

JluneliHasi, KBaipaTU4YHAas U JpOOHO-THHENHHas GYHKIUHU. DJIeMEHTapHOe UCCIeI0BaHuE U
MOCTPOEHUE UX TpaUKOB.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LIEJbIM NokazaTeneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
IIOKAa3aTEJIEM.

[ToxazarenbHas u jorapupmudeckas pyHKINU, UX cBoWcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 pelieHns ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUIUN
YKCIIOBOTO apryMeEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECcCcax U SBJICHUSAX. ['papuKu pearbHbIX
3aBUCHMOCTEH.

Hauyana mareMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIeI0BaTeNbHOCTEH. MeToa MareMaTuyeckon
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a Kak aHalIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUYECKON MPOTpPEecCUH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEAJIbHBIX 3aJa4 IPUKIAHOTO XapaKTepa.

HenpepriBuble (yHKIMH M UX cBoWcTBa. ToOukM pas3pbiBa. ACHUMNOTOTH TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUISl pEeIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (YHKIIMM JJIsl pelIeHUs 3a/1a4.



[TepBast u BTOpas npousBoAHbIe PyHKIUHU. OmpeaeseHue, reOMeTpUIeCKUil U PU3NIECKUi
CMBICJI IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy yHKIIUH.

[Tpou3BoHBIEC 3NeMEeHTapHBIX QyHKIUH. [Ipon3BoHAsS CyMMBI, TPOU3BEICHHUS, YACTHOTO
U KOMIO3UIINU QYHKIUH.

MHo:xecTBa U JIOTHKA

MHoOecTBO, onepanu HaJl MHOKECTBAMHM U UX cBoMcTBa. Jnarpammel Diinepa—Benna.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara i OINHCAaHUs PEalbHBIX IMPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CBOHCTBO  MaTeMAaTH4YeCKOro  OOBEKTa,  CIEIACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yucia ¥ BLIYMCICHHA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IENBIX YHCEN,
HanOoypmmi oo nemutens (nanee — HOJl) m HanmensbIee odmee kpatHoe (manee — HOK),
OCTaTKOB I10 MOAYJIO, anroputMa EBKinja s pemenus 3a1a4 B LEIbIX Yhciax.

KommnekcHble uncna. AusreOpandeckas W TpUTOHOMeTpudeckas (opMbl 3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONepalud ¢ KOMIUIEKCHBIMU unciaMmu. M3o06pakenue
KOMILJIEKCHBIX YMCeJl Ha KOOpAHHATHOH 1uiockocTH. @opmyna Myaspa. Kopau nN-oit crenenu u3
KOMIUIEKCHOTO 4ucna. [lpuMeHeHne KOMIUIEKCHBIX 4YHCeT I pemeHus (U3NYeCKUX |
reOMETPUYECKUX 3a/1ay.

YpaBHeHusI 1 HePaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEeLLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIUOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CHUCTEM U COBOKYINHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.

YpaBHEHMS1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad u
3aJa4 M3 Pa3IUYHBIX OOJIacTe HAayKM M pealbHOM >KW3HM, UHTEPHpEeTalus IOJy4YeHHbIX
pe3yNbTaToB.

DOyHKIUH U rpaduku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

I'paduueckue MeToabl pelLICHHs YpaBHEHHMM M HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN I HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KHU3HU.

Havana mareMaTH4eCKOro aHaJmu3a

[TpyMmeHeHre MPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpadukoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpasHbIX. [lepBooOpasHbIE 31€MEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.



Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Beraucienyue onpeneaéHHoro HHTerpaia
o ¢popmyne Hrrorona-JleitOnuiia.

[lpumeHenne uWHTErpana JUid HAXOXKICHHs IUIOMIAACH IIIOCKUX GHUryp u 00BbEMOB
TEOMETPUYECKUX TEIL.

[Tpumeps! pemenuit AuddepeHnrnanbHbIX ypaBHeHHA. MaTeMaTHuecKoe MOJICIHPOBAHNE
peabHbBIX MPOLIECCOB C HOMOILBIO AU(PepeHIInaNbHbIX YPaBHEHUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYAromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOrO OO0IIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHWE B3aMMOJEHCTBOBATH C COLIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKITUSIMHU U HA3HAUCHUEM,;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHUSIM POCCHUHCKHX
MAaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUW B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKUM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHPY, BKIOYAas  JCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peUIeHHH, pacCcyXIeHUH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM aCIeKTaM Pa3InYHbIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
NUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOJI00US, HHTEPEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON AESTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYECKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPAKTUYECKUX 3a7a4 MaTEMATUYECKOW HAPaBJIECHHOCTH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYphl, TOHHUMAHWE BIHUSHUS COIHUAIBHO-
DKOHOMHMYECKHX IIPOLIECCOB HAa COCTOSIHUE IPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
r100aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MpPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHus 3a7ad B 00JacTU OKPY’KAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUI JJIsI OKPYKAOUIEH CPEIIbI;



8) HeHHOCTH HAYYHOI0 O3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOM HAayKH Kak chepsl
YeJIOBEYECKON JEATEIBHOCTH, STANOB €€ Pa3BUTHS W 3HAYMMOCTHU JUISI Pa3BUTHUS LIMBUIIN3AINY,
OBJIAJICHUC A3BIKOM MAaTCMAaTUKU U MaTeMaTHYCCKOMU Ky.]'[BTypOﬁ KakK CpCACTBOM IIO3HAHUA MHpPA,
TOTOBHOCTH OCYIIECTBIISITh IIPOCKTHYIO U HCCIIEIOBATEIBCKYIO JIESTEIBHOCTh HHANBUIYAIBHO H

B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBu:

BBISBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONPEAEICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MNPHU3HAK KJIACCU(PUKAIMH, OCHOBAHHS JUISI OOOOIIEHHS |
CPaBHEHHUs, KpUTEPUU IPOBOJAUMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOpeYHsi B (hakTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpe/laraTb KPUTEpUM Ul BBIABICHHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPXKAECHUH (TpsMble U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YyueOHOM 3adauu (CpaBHHMBAThb HECKOJIbKO BapHAaHTOB
peuieHus, BbIOMpaTh HauboJee MNOIXOASLUIMM ¢ Y4ETOM CaMOCTOSTEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YyCTaHaBIMBAaTh HCKOMOE M JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEIAOBAHHE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OO0ObBEKTa, SIBJICHHS, IMpPOLECcca, BHIIBICHHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMHU, SBJICHUSIMH, TPOLIECCAMHU;

CaMOCTOSITENIbHO (POPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE IMPOLIECCA, a TAKKE BBIIBUTATh NPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JJIS
pelleHus 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTH3MpOBaThb U MHTEPIPETUPOBATh HMH(OpPMAIMIO pPA3IUYHBIX BUAOB U  (opMm
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh  WHpOpMalMIO, TMPEACTaBIATh €€ B pa3iMyHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLIGHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.



KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe el cCTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUSIMU U IIENISAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaThb CBOKO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY pelIeHHUs 3a/ladd, KOMMEHTHpPOBATh I1OJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHMsI 33/1aBaTh BOIPOCHI IO CYHIECTBY O0OCYK1aeMOU TeMbl, MpoOIeMbl,
pemaeMoﬁ 3aa4yM, BBICKA3bIBaTb MACH, HAIICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJISITb CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3iMyue U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISATh PE3yJabTaThl pPEUICHMs 3aJauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
O0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeificTBUS

Camoopranusauus:

COCTaBJISATH IUIaH, aJTOPUTM pEIICHHs 33Ja4yH, BHIOMPATh CIOCOO PEIICHHS C Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH ¢ YYETOM HOBOI HHPOPMAIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HAaBBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUIA
U MBICIUTENBHBIX TPOIECCOB, WX pe3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3ynbTaTa pelieHHs MaTeMaTHIeCKON 3a/1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, AAHHBIX, HAWACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa WEId M YCIOBHSIM, OOBSCHATH IPUYUHEI
JOCTYDKEHUSI WM HEAOCTIDKEHHSI PE3yJIbTaTOB ESATEIHHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpHU
pemieHNH y4eOHBIX 3a31a4, TPUHUMATh I[eJIb COBMECTHOH JeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacrpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIaTh
MIPOIIeCC U PE3yNbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJHATH CBOKO 4YacTh PabOTHI M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

INMPEIMETHBIE PE3YJIBTATHBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOMYYHUT CIEAYIOIIME IpeIMeTHbIE
pe3ysbTaThl 1O OTJCIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa M Hauana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHATILHOE YHCIIO0, OECKOHEUHAs! TIepruoanyecKas
poOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
YHCell, MOyJb AeMCTBUTEIBHOTO YUCIIA;

OPUMEHSATH IpOOU U MPOLEHTHI Ul PeICHHsI IPUKIJIAIHBIX 33a]a4 U3 Pa3IMYHbIX OTpacieit
3HAHWH U peasbHOM )KU3HU;



NPUMEHATh TPUOTIKEHHBIC BBIYUCICHUS, NpaBWIa OKPYIJICHUS, NMPUKUAKY U OLCHKY
pe3yibTaTa BBIYUCICHUH;

CBOOOZHO ONIEPUPOBATh MOHATHEM: CTENEHb C LEJIbIM II0Ka3aTelIeM, HCIOIb30BaTh
HOIXOAALYI0 (OpMY 3alMCH AECUCTBUTEIbHBIX YUCEN JJIs PElIeHHs] NMPAKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOTapudM dYHcia, JECATUYHbIE M HaTypajbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTb  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAJIBHBIX M JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYJIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMA KOO QHUIMEHTaMH, KOPHH MHOTOWICHA, IPUMEHATH JeJIeHHe MHOTOWIeHA Ha
MHOI'OYJIEH ¢ OCTaTKOM, Teopemy be3sy u Teopemy Buera i pemenus 3anay;

CBOOOZHO ONEpUpOBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro IeoOMeTpPUYECKUH CMBICI, HCIOJIb30BaTh CBOMCTBa
onpeaenuTens 2 X 2 Jyid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENH ISl PELIECHUS
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI) CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeNneil, MHTEPIPETUPOBATh M10JIy4YEeHHbBIH pe3ybTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIPaKEHU;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
palMOHATILHBIM MTOKA3aTeNEM;

UCMOJIb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  MpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJTHO  OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHUUecKie ypaBHEHMsI, HAXOJIUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBAaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HEeo0Xo1uMble (OPMYIIBI [Tl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIEJIMPOBaTh pEaJbHbIE CHUTYalMd Ha S3bIKE anreOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIEN0BaTb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIHMH, B3aUMHO
oOpaTHble (QYHKUIUHM, KOMIO3UIUSA (YyHKIMHA, rpaduk (YHKIHH, BBIIOIHATH 3JEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBaTh MOHATUAMHU: OOJIACTH ONpEIENECHHs M MHOXKECTBO 3HAYECHUH
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
(GYHKINU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;



CBOOOJTHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIIMH C HaTypaJbHBIM W LIEJbIM IOKa3aTeseM, rpadpuk
KOpHsI N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM IIOKa3aTelIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaThyHas M JApoOHO-IMHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHATUSMHM: MOKa3aTelbHas U jorapudmuyeckas QyHKIUU, UX
CBOWCTBA U TpadMKH, UCIIOIB30BaTh UX IPApUKH JUISl PEIICHHS YPAaBHEHHIA;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: TPUTOHOMETpPUYECKAs OKPYXKHOCTb, OIpEIEICHUE
TPUTOHOMETPHUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpa@uku (QyHKUMN I MCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHNH 3aJad U3 JPYruX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BhIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Havyana maTeMaTH4eCKOro aHaJIu3a:

CBOOOZHO OINEpPUPOBATh MOHATUAMU: apudmernyeckas M reoMeTphuecKasl Mporpeccus,
0eCKOHEUHO yOBIBAIOLIAsl TEOMETPUYECKAs IPOTPECCHs], JIUHEHHBIN U SKCTIOHEHIMAIBHBIA POCT,
dbopMyIa CII0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH JUISl PELIEHMSI pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOAHO  OINEpPUpPOBaTH  MOHATHUSMHU:  IOCJIENOBATENbHOCTh, CIOCOOBI  3a/JaHUA
[I0CJIEI0BATENbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOKJCHHS] MATEMAaTUYECKOTO aHAIM3a KaK aHaIu3a 0ECKOHEUYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIH;

CBOOOJTHO OTIEPHPOBATh MOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTPE3Ke, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIIHMH JJIsl pEIIeHUs 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: TIEpBas W BTOpas TNPOHM3BOJAHBIE (HYHKIINH,
KacaTenbHas K rpaQuky QpyHKINM;

BBIUNCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHUS, YAaCTHOTO M KOMIIO3ULUHU JABYX
GbyHKIMI, 3HaTh IPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh T€OMETPUUECKUHN 1 (PU3NUECKHUI CMBICI TPOU3BOIHON I PELLIEHUs 3a/au.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALIMN HaJl MHO>KECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar JUlsl ONMCAaHUS peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIIEHUH 3a7a4 U3 APYTrux y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: OIpEJeNeHHe, TeopeMa, YypaBHEHHe-CIeJICTBHE,
CBOICTBO MaTeMaTH4ecKoro oOOBEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K konny oOyuenuss B 11 kuacce oOyyaroluiics MONYYHUT CIEAYIOIIME IpEeIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYECKOT0 aHAIIu3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypajJbHOE U 1EJ0€ YHCIO, MHOXKECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIOIb30BaTh IPU3HAKU AenumocTy nensix yncen, HO n HOK
HaTypaJIbHBIX YHMCEeJ JJIsl pelleHus 3aja4, IPUMEHATh alnroput™ EBkinaa;

CBOOOJTHO OTNEPUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3alIUCHIBATh HATYpaJbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
YHCcell, PeICTaBIsATh KOMIUIEKCHBIE YHClia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBITOJIHATH apUPMETHYECKHE ONIEPALMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHbIE U
jorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEHICHUS C TOMOIIbIO PABHOCHIIBHBIX MIEPEXOJI0B;



OCYILECTBIISATH OTOOP KOPHEH MpH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
HE00XoauMBbIe (OPMYIIBI IS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUH U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELIEHHSI CUCTEMbI U COBOKYITHOCTEN
paLlMOHATIBHBIX, HPPALMOHAIBHBIX, [1OKA3aTEIbHBIX M JIOTapU(PMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

peliath palMOHaJbHbIE, HMPPALMOHAIbHBIC, IIOKa3aTellbHbIE, Jorapumuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAIKE MOYJIM U TTapaMeTphl;

IPUMEHSATH TpaduuecKrue METOJIbl JUIsl PELICHUs] YPaBHEHUIM 1 HEPaBEHCTB, a TaKkKe 3a/1ad
C IIapaMeTpaMy;

MOJICJIUPOBaTh pEAIbHbIE CUTyallUM Ha s3bIKE aireOpbl, COCTaBIATH BBIPAKCHMUS,
YPAaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIC
MO/JIEJIU C UCIIOIb30BAHUEM allllapaTa ajareOopsl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

DyHKIUHA U ITPaGUKH:

CTPOUTH TpapUKK KOMIO3ULUHU (DPYHKIHMI C MOMOLIbIO 3JIE€MEHTAPHOI'O HCCIEeIOBaHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl YpaBHEHHMH H HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIMIA;

NPUMEHATHh QYHKIMH 11 MOACITUPOBAHUS U CCIEOBAHNUS PEATBHBIX IPOLIECCOB.

Hauana maTeMaTH4eCKOIo aHAJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUIS HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HAXOJUTh HauOOoJIbIIIee U HAMMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCII0JIb30BaTh MPOU3BOJHYIO [UISl HAXOXKACHUS HAWIYYIIEro PEIICHHs B NPUKIATHBIX, B
TOM 4YHCJIE COLHAJIBbHO-DKOHOMHMYECKHUX, 3a7a4ax, Ui ONPENCIICHUS CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMyInoil Ui rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAsA, ONPEACIEHHBIN UHTErpajl, HAaXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMH M BBIYMCIATH UHTerpain no ¢opmyne HproToHa-
JletiOnuma;

HaXOJIUTh MJIOUIAIU MIIOCKUX (UTYp U 0OBEMBI T C TOMOIIBIO HHTErpaa;

MMETh MPEJCTABICHUE O MAaTE€MaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABIICHMS
T depeHIMaIbHbIX YpaBHEHUH];

pemarh NpUKIagHble 3a/la4k, B TOM YHCIE COIHAIbHO-DPKOHOMUYECKOTO U (PU3UUYECKOTO
XapakTepa, CpeACTBAMHM MaTEMaTUYECKOIO aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HauMmeHoBaHHe KoanuecTBO 9acoB
‘N;" pa3aesoB U TeM Koutpoasusie IIpakTuyeckue 351 CKTPOHHbIC (ILH(PpPOBLIC)
/1 NpOrpaMMbI Bcecero paﬁoTM paﬁonﬂ 00pa3oBaTeJIbHbIE PECYPCHI
MHOXk€eCTBO http://school-collection.edu.ru/
JEHCTBUTEIBHBIX bubnunorexa LIOK
ypcesn. MHOTOYJIEHBI. https://m.edsoo.ru/
1 PanyonansHble 24 1 http://festival.lseptember.ru/arti
YpaBHEHHS U cles/
HCEpPaBCHCTBA.
CI/ICTCMI:I J'IPIHCfIHI:IX
YpaBHEHUI
http://school-collection.edu.ru/
DyYHKIUHU U TPadUKH. bubnmoreka [JOK
2 Crenennast QyHKITHS 12 1 https://m.edsoo.ru/
C LEJIBIM TOKa3aTeneM http://festival.lseptember.ru/arti
cles/
A . http://school-collection.edu.ru/
pmbMeTHIfeCKHH bubnuoreka [{OK
3 KHOP CHb N-OH CTENCHH. | 4 g 1 https://m.edsoo.ru/
PPaLIHOHATLHBIC http://festival.1september.ru/arti
YpaBHEHUS
cles/
okasaTeLmas http://school-collection.edu.ru/
bubmuoreka [{OK
4 %ﬁiﬁ?ﬁ;ﬂmm 10 1 https://m.edsoo.ru/
http://festival.lseptember.ru/arti
YpaBHEHU
cles/
NMorapudirieckas http://school-collection.edu.ru/
bubmmoteka IIOK
5 ﬁgﬁ;uggﬁmecme 18 1 https://m.edsoo.ru/
P http://festival.1september.ru/arti
YpaBHEHUS
cles/
http://school-collection.edu.ru/
TpUroHoMeTpuIecKue bubmuoreka [IOK
6 BBIPKEHUSI U 22 1 https://m.edsoo.ru/
ypaBHEHUS http://festival.1september.ru/arti
cles/
http://school-collection.edu.ru/
ITocnenoBarenbHOCTH Bubmorexa LIOK
7 1 mporpeccn 10 1 https://m.edsoo.ru/ _
http://festival.lseptember.ru/arti
cles/
http://school-collection.edu.ru/
HenpeprisHbie bubnmoreka [JOK
8 (YHKIUH. 20 1 https://m.edsoo.ru/
[TpousBoaHas http://festival.1september.ru/arti
cles/
9 [MToBTOpEHHE, 5 5 http://school-collection.edu.ru/
000011eHM E, but6mmorexa [IOK
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cUCTEMATU3aINI https://m.edsoo.ru/
3HAHUMI http://festival.lseptember.ru/arti
cles/
OBILIEE KOJIMYECTBO
YACOB IIO 136 10 0
ITPOIT'PAMME
11 KJJACC
HaumenoBanmne KoandyecTBO YacoB
Ne JuiekTpoHHbIE (HUGPOBDbIE)
p/m PAACIOB HTEM Bcero Kontpoars | IpakTHieckH oOpa3oBaTe/ibHbIE pecypchl
nporpaMMsI ble padoTbl | e padoThI
VccieoBaHue http://school-collection.edu.ru/
yrKIHiT ¢ bu6nmoreka [IOK
1 TOMOIIIBIO 22 1 https://m.(_edsoo.ru/ _
. http://festival.lseptember.ru/arti
MIPOU3BOTHOM cles/
http://school-collection.edu.ru/
bubmuoreka [IOK
2 E;?::Oaipamaﬂ " 12 1 https://m.edsoo.ru/
p http://festival.lseptember.ru/arti
cles/
I'paduxu http://school-collection.edu.ru/
TPUTOHOMETPUYECK Bbu6mmoteka [JOK
3 ux QYHKIMI. 14 1 https://m.edsoo.ru/
TpUrOHOMETpHYEC http://festival.1september.ru/arti
KHE HEPAaBCHCTBA cles/
Wppanonabibie, http://school-collection.edu.ru/
ITOKA3aTCIbHBIC U BI/I6HI/IOTGKa HOK
4 floraprMUecKHe 24 1 https://m.gdsoo.ru/ _
http://festival.lseptember.ru/arti
HEpPaBEHCTBA cles/
http://school-collection.edu.ru/
bu6nmorexa LIOK
5 ESgITCKCHHe 10 1 https://m.edsoo.ru/
http://festival.lseptember.ru/arti
cles/
http://school-collection.edu.ru/
Bbubnuoreka IIOK
6 Harypanbrrie n 10 1 https://m.edSO(])_.[ru/
TEIIBIC SHCTa http://festival.1september.ru/arti
cles/
Cucremsl http://school-collection.edu.ru/
paIrMoOHATBHBIX, bubnuotexa [JOK
7 UppaIMOHATEHBIX 12 1 http.s://m.gdsoo.ru/ _
MOKA3aTeIbHBIX 1 http://festival.1september.ru/arti
JorapuMUIECKIX cles/
YpaBHEHUI
8 3amauu ¢ 16 1 http://school-collection.edu.ru/
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rapameTpamMmu bubnuoteka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/arti
cles/
TosTopee, http://school-collection.edu.ru/
o6oGmeHIe bubnunoreka LIOK
9 i 16 2 https://m.edsoo.ru/
cnmengamsaum http://festival.1september.ru/arti
3HAaHUNU CIeS/
OBIIEE
KOJIMYECTBO
YACOB I10 136 10 0
ITIPOTPAMME

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

MaremMatuka: airedpa u Hayajia MaTeMaTHYECKOro aHalln3a, reoMeTpus. Anredpa u
Hayajia Maremaruueckoro ananusa. 10-11 kiaccel: 0a30BbIi U yIi1yOIeHHBIH
ypoBHU: yueOHuk / III.A. Anmumos, O.M. Konsarun, M.B. Tkauésa [u np.]. - 11-¢
u31., crep. - Mocksa : [IpocBemenue, 2023. - 463, [1].

METOIUYECKHUE MATEPHUAJIbBI JIUIA YUUTEJIA
Mertoauueckue pexomenaamnuu(aropsl H.E.®enoposa, M.B.Tkauesa)

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
* http://window.edu.ru/ DnekrpoHHas OMOIUOTEKA YYCOHUKOB M METOTUUCCKUX
MaTepHaioB
* http://www.math.ru Matepuaiisl o MaTemMatuke B ENWHON KOJUTEKIIMU IIU(PPOBBIX
00pa30BaTEIILHBIX PECYPCOB
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