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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSMHU ajreOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUSI MAaT€MAaTUYECKHX MOJENICH PEealbHbIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUYEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOLIUE COAECPKATEIBHO-METOANYECKUE TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIBHO-METOMYECKIAE JIMHUHM HM3y4aroTCsl Ha MNPOTSHKCHUU JBYX JIET
oOy4yeHusT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Jpyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMA TeMaMU W paszeiamu. [laHHBIHI
y4eOHBI KypC SIBJISICTCSI MHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JAMCUMIUIMH, TaKMX Kak aireodpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYECKUM aIlllapaToM, Y HUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEILIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuduyYecKue 3aaadd W OIlepalMu: JCJICHUE HaIelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPSHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3InYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHSI.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPU(YMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXKJCHUE HauOOJBIINX M HAUMEHBIIUX 3HaYeHUN (PyHKINU.
Jannast copepkarenbHasi IUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHui, pabOTbl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToqu4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIE0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yuenne cTeneHsou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HallCJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeThko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAIlliy TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IesOB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCs ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLIEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIel 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MTPaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI pelLIeHUs
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OINPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aJa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afaHus (GyHKIUU. B3anMmHO o00paTHbIe (QYHKIIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkimu. DiemMeHTapHbIE MNpeoOpa3oBaHuUs
rpaduKoB GYyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl U MHHHMYMBI
¢bynkuuu. Hanboupiiiee 1 HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypalbHBIM U IIENIbIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIHH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMEeTpHYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBabie (yHKIIMU u ux cBoWcTBa. TOUYkM paspbiBa. ACHUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUS PEeaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3ahad U3 APYTHX
y4€OHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uucna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71ad.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O W HAaUMEHbBIIErOo  3HAYCHUM
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIAIHBIX 3a/a4ax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Hetotona-JIeibnua.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIErO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh ¥ CIHOCOOHOCTh K  MAaTreMaTH4YeCKOMYy  OOpa30BaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHMAaHUE BJIUSHUS
COLMAIBHO-YKOHOMUYECKUX IPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMAJIBHOU
CpeIlbl, 0OCO3HaHHE TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaIoIIEe Cpeapl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS L[IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
oIpezie/ieHUs MOHATUHM, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTe/IbCKHE 1eHCTBHSA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BEIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATh WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEUICHUS 3a7ayH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pelIeHUs, COINOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranu3anus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelIeHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JTOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1EJb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOKO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJI€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOyyarIIMiCSd MOJYYUT CIECAYIOIIHNE
IpEeJMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTHYECKOIO aHAIU3»:

Yucsia v BBIYMCICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJIHO OIEpUPOBaTh IOHATHUEM: CTENEHb C ILEJNbIM I0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPaJbHOU
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTO4YJIeHa, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEANBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMyIIbI i MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayM, MCCIEIOBAThH
MIOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOoJblllee M HaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUPOBaTh MOHATHIAMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCIIOHEHIMATIBHBIN poCT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOHO OTIEpUPOBATH MOHATUAMHU: MTOCIEA0BATETLHOCTD, CIOCOOBI 3aJaHuUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMNEpUPOBATh TMOHSTHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIHUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMHU:  MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
yYpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOIO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4Kces A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSMHU: HPpAlMOHATBHBIC, MOKA3aTeIbHBIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI ) PEIICHHs] YpaBHEHUH ¥ HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHHEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJol wiu
rpaduxom;



CBOOOHO OMEpUpOBaTh MOHATUSAMU: MEPBOOOpa3Hasi, OMpeneaEHHbIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TeJl C MOMOIIbIO HHTETPAaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 [ToBTOpEeHME 6
) Tpuronomerpuieckue BbIpaKeHUS U ” 1 1
YpaBHEHUS
MHOK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
3 MHorowiensl. PanimonansHble ypaBHEHUS U 2 |
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
4 @Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TTOKa3aTeIeM
5 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 16 |
HppannonaibHble ypaBHEHUS
6 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
. Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmudeckne ypaBHEHHUS
[TocnenoBaTebHOCTH U TPOTPECCHU 9 1
HenpepsiBabie pynkuuu. [IponzBoanas 15 1
10 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH 6 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 9 1




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI pecypen
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO 12 |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOoMeTprYECKUX (YHKITAMN. L5 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 20 1
JorapuMuUecKre HepaBeHCTBa
CucreMbl paloHATBHBIX, UPPALMOHATBEHBIX
5 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUI
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncna 10 1
3ajauu ¢ mapameTpamu 22 1
9 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH ” 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie I[IpakTHyeckne
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Yucnoble U anreOpanuecKkue BhIPaKEHUS. 1
2 VpaBHeHus. 1
CucreMbl TUHEMHBIX YPaBHEHUN. 1
MaTepuabl
HHHefIHa;I, KBaJIpaTH4Hasl U IPOOHO- npoekta «1Ikosbl —
TuHeHast QyHKIUU. DIeMEeHTapHOoe
4 1 aCCOIMUPOBAHHBIE
WCCJICIOBAaHKE U TTOCTPOCHUE TpaUKOB
o MapTHEPHI
3TUX QYHKIIUAHN.
«Cupunycam»
5 3anauun, TpUBOASIINE K TIOHITHIO |
MIPOU3BOAHOM.
6 Onpenenenne npon3BoHoN. Ouznueckuii 1
CMBICJT TPOU3BOTHOM.
7 Paguannas Mepa yria. 1
3 IToBOpOT TOUKM BOKpYT Hayaia 1
KOOpJIMHAT.
9 Ornpenenenne cuHyca, KOCUHYCa, TAHT€HCA |
Y KOTaHT'€Hca.
10 3HaKu CUHYCa, KOCUHYyCa, TAHTE€HCA U 1

KOTaHI'CHCAa.

11

3aBUCHUMOCTh MEXKY CUHYCOM,
KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO U TOT'O K€ yrJa.




Pemenue ynpaxHeHuii o teme:

12
«TpuroHomerpuyeckue BbIPAKEHUS.
13 TpuroHomeTpuyecKkue TOXKIECTBA.
14 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YIJIOB @ U -a.
15 DopmyJibl IPUBEACHUA.
16 DOopMyIIBI CII0KEHUS
MaTepuaibl
CuHyC, KOCHHYC, TAHT'€HC U KOTaHT€HC npoekra «[lxosbr —
17 NBOIHOTO yriaa. CUHyC, KOCUHYC, TAHT€HC aCCOLMHUPOBAHHBIE
Y KOTaHI'€HC MOJIOBUHHOTO YIJIa. MapTHEPHI
«Cupunycam»
18 CyMMa U pa3HOCTb CHHYCA, KOCUHYCA,
TaHT€HCa U KOTaHIeHca.
19 Pemenue ynpaxHeHnuii o teme:
«Tpuronomerpudeckre Gopmymby».
[IpakTuyeckas pabora o Teme
20 «TpUrOHOMETPUYECKUE BBIPAKECHUS.
Tpuronomerpuueckue GOpMyIbD».
71 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa.
2 YpaBHeHuUeE cos X = a, YpaBHEHUE Sin X =
a
23 VYpaBHeHue tg x = a, ctg x = a.
24 Pemienust TpuroHOMETpUYECKUX
YpaBHEHUU.
75 Pemenus TpuroHoMeTpuuecKuX
YpaBHEHUU.
2% O06o0061eHne MaTepuana 1mo TemMe

«TpUroHOMETpHYECKHE BHIPAKEHUS U




ypaBHEHUS»

27

KonTpoasHasi padora no reme:
«Tpuronomerpuyeckue BhIPaKeHUS U
YPABHEHHD).

28

Pemenue ypaBHeHUH TOBBIIIEHHOM
CJII0’KHOCTH

29

[ToHsiTHEe MHOKECTBO, CIIOCOOBI 3aaHuUs
MHOkecTBa. [lomMHOXeCTBa, paBHbIE
MHO>XECTBA.

30

OCHOBHBIE OTIEpALMU HaJl MHO)KECTBOM.
OO0benuHeHue, nepeceueHue, pasHoCTh,
nornosHeHne. (3HaK CUCTEMBI U
COBOKYITHOCTH IIPU PELICHUN YPAaBHEHUU U
HEPaBEHCTB).

MaTepuaibl
npoekTta «llIkombr —
aCCOLMUPOBAHHBIE
MapTHEPHI
«Cupunycam»

31

Onepanuu HaJi MHOXKECTBAMU U UX
cBoiicTtBa. Jluarpammel Ditepa - Benna.

32

[TonsiTHE OTOOpaKEHUST MHOXKECTBA
(byHKIHMH). MOIIHOCTH MHOKECTBA

33

[IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O
anrmapara JJisl pelieHHs 3aa4.

34

IloHaTuEe NENCTBUTEIHLHOTO YHCIIA.
MmuoxectBa uncen. CBolicTBa
NEUCTBUTEIbHBIX UUCEIL.

35

OOBIKHOBEHHBIC U JECSITHYHBIE TPOOH.
beckoHeUYHbBIE TIEPHOAMUYECKUE TPOOH.

36

[TpuOkEHHBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTara BEIYMCICHHH.

37

[IpouenTtsl. [Ipumenenne apodeii u
MPOLICHTOB TS PEIICHUSI TPUKIIATHBIX
3ajay.




Moaynb AEHCTBUTEIBLHOIO YHCIIA U €70

38 .
CBOMCTBA.
39 OCHOBHBIE METO/IbI PEIICHHUS LIEJIbIX U
IpOOHO- pallMOHAIBHBIX YpaBHEHUH.
MaTrepHuabl
OnpeneneHre MHOTOYJIEHA. npoekra «lIkosr —
40 T0XIECTBEHHO paBHbBIE MHOTOYJICHBI. aCCOLMUPOBAHHBIE
MHorouieH oT OJIHOW MePEMEHHOM. HapTHEPHI
«Cupuycan»
41 Jlenenne MHOrO4JIEHOB Ha MHOTOUJIEH C
OCTaTKOM.
42 Teopema besy.
Pemenue ypaBHeHUH € BbICILIEH CTEIEHU
43 MOMOIIbI0 Teopembl besy. O600meEnHas
teopeMa Buera.
44 Pemenue paunoHAIbHBIX YpaBHEHUH
Pewienne cucreM TMHENHBIX YPABHEHUMN.
45 OnpeneneHrie 1 OCHOBHBIE TOHATHS
MaTpPHIIbI.
Onpenenurens MaTpulpl 2X2, ero
46 T€OMETPUUYECKUI CMBICIT U CBOMCTBA.
Brrunciienue ero 3HaueHusl.
47 [IpumMeHeHne onpenenuTens s PeLeHs
CUCTEMBI JINHEWHBIX YPABHCHUM.
48 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPABHEHUM.
49 O0600menre MaTepuaa 1mo TeMe
MHOECTBO JIEUCTBUTEIIbHBIX YHCEIL.
50 KonTtpoabHas pabora no reme:
«MHO0KeCTBO 1eliCTBUTEIBHBIX YHCE/D).
51 [TonsiTue cTeneHHON (YHKIIUH.




CrenenHast GyHKIUS C HATypalIbHBIM

52
IIOKA3aTENEM.
53 CrenenHas GyHKIHSA C LIETBIM
MIOKa3aTeNeM.
54 Kommozurus ¢pyakuun. O6paTHas
byHKIHS.
MaTepHuabl
Pewenne npuMepos u 3a7ad 1o TeMe: npoekra «[lxosbr —
55 Crenennas ¢GyHKIMs, €€ CBOWCTBA U aCCOLIMUPOBAHHBIE
rpaduk. MapTHEPHI
«Cupnycam»
56 CTGPGHB C 1IEJIBIM II0Ka3aTelleM U e¢
CBOMCTBA.
Pewenne npumMepoB u 3a7a4 1o Teme:
57 CreneHs ¢ 1eIbIM NT0Ka3aTeIeM U e
CBOMCTBA.
58 bunom Herorona.
59 bunom Herorona. lIpumenenue npu
peLIeHnH TPUMEPOB U 3a/1ad.
60 Tpeyronbnuk Ilackaina. bunom Herotona ¢
UCIIOJIb30BaHUEM TpeyronbHuka [lackans.
Pewenne npumMepoB u 3a7a4 1o Teme:
61 Oynkuuu u rpapuku. CreneHHas
(GYHKIHS C LIETBIM MTOKA3aTeIeM.
KonTpoabsHas pabdora no reme:
62 «Pynkuuu u rpaguxku. CreneHHas
byHkuusm).
Onpenenenre KOpHS N-0il CTENECHH.
63 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEINIEHU U €ro CBOMCTBA.
64 CrocoObI BEIYUCIICHHS KOPHS N-01




crenenu. [IpeoGpa3oBaHus YUCIOBBIX
BBIPKEHUM, COAEPKALIUX CTEIEHU U
KOPHHU.

65

[IpakTHueckre npuMepsl Ha BEIYUCICHUS
KOpPHEU N-0 CTENEHMU.

66

[Ipocreiimme nppanuoHaIbHbIE
YPaBHEHHS.

67

OcHOBHBIE METO/BI PEIIECHUS
UPPALMOHAIBHBIX YpaBHEHUN. MeTon
BO3BE/ICHUS 00EHX YacTell ypaBHEHUS B
OJIHY U TY XK€ CTCIECHb.

68

OcHOBHBIE METO/IBI PELLICHUS
HMppalyoHalIbHBIX ypaBHEHHI. MeTon
3aMEHBI IEPEMEHHOM.

69

OCHOBHBIE MCTObI pCIICHUA
HMppalroHaJbHBIX ypaBHEHHI. MeTon
PA3JI0KCHUA Ha MHOXKUTCIIN BBIpa)KeHI/Iﬁ
BXOJIALINX B ypaBHEHUE.

Marepuabl
npoekTta «llIkombr —
aCCOLMUPOBAHHBIE
MapTHEPHI
«Cupuycan»

70

OcHOBHBIE METO/BI PEIICHUS
UPPALMOHAIBHBIX YpaBHEHUN. MeTon
BBIJICJICHMS IIOJTHOTO KBaJIpara.

71

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
UPPALMOHAIIBHBIX YpaBHEHUM.

72

Pemenue nppaniioHaIbHBIX YpaBHEHUH.

73

DyHKIIUS KOPHS N-0i cTeneHu (¢
HaTypaJbHBIM YETHBIM MTOKA3aTeNeM), ee
CBOMCTBA U TpaduK.

74

DyHKIUS KOPHS N-0i cTerneHu (¢
HaTypaJIbHbIM HEUETHBIM [I0KA3aTEelIEM), €€
CBOMCTBA U TpaduK.




75

DyHKIMA KOPHS N-OU CTENIEHU U
cTerneHHast (pyHKIHs, KaK B3aMMHO
oOpaTtHbie QyHKIIUH.

76

O0600menre MaTepuaa 1mo TeMe
"ApupmeTrnueckuii KOpeHb N-0i CTETICHH.
WppanuonanbHbie ypaBHEHUS "

77

KonTpoabHas padora no reme:
"Apudmernyecknii KOpeHb N-oM

creneHu. UppanuonajibHble ypaBHeHUs!
"

78

Pemenue 3aga4 noBBILIEHHOMN CIOKHOCTH
o Teme: "ApudmeTndaecKknii KOpeHb N-oi
creneny. MppannonaibHble ypaBHeHHS ".

79

CTGHGHB C paI_[I/IOHa.HBHBIM I10Ka3aTcJICM U
€€ CBONCTBA.

80

Pewenue ynpaxHeHUH U 3a7a4 110 TEMeE
«CTeneHpb ¢ palMoOHaIbHBIM IIOKa3aTeNeM
U €€ CBOMCTBa».

MaTepuabl
npoekra «IIkomer —
aCCOLIMMPOBAHHBIE
HapTHEPHI
«Cupunycam»

81

[Noka3zaTtenbHast QpyHKIMS, €€ CBOMCTBA U
rpaduk.

82

Hcnonb3oBanue rpadguka GyHKITUN 15
peluieHusl ypaBHEHUM.

83

OCHOBHBIE MCTObI pCIICHUA
MOKa3aTeNIbHbIX YpaBHEHUN. MeToJ
YPaBHUBAHMS IIOKa3aTeIeH.

84

OCHOBHBIE METO/IbI pELICHUS
MOKa3aTelIbHbIX YpaBHEHUN. MeToj
BBEJICHUSI HOBOM NIEPEMEHHO.

85

OCHOBHBIE MCTObI pCIICHUA
MOKa3aTeNIbHbIX ypaBHEHUH. BoiHeceHue




00II[eEro MHOXKUTEIA 32 CKOOKH.

OcCHOBHBIE MCTOABI pCHICHUA

86 IOKa3aTeNNbHbIX YpaBHEHUNH. OAHOPOIHBIE
YpaBHEHHMS.
Pemenue ynpaxHeHuil 1 3a/1a4 1o TeMe
87 «OCHOBHBIE METO/IbI PELICHUS
NIOKa3aTeIbHbIX YPABHEHUI».
KonTpoasHasi pabora no reme
88 «OCHOBHBIE METO/AbI pPelleHNsI
NMOKA3aTeJbHbIX YPABHEHUID).
89 Onpenenenne morapudma. Jlorapupm
qHcoa.
MaTepHabl
Pewienue ynpaxHeHUH 110 TEME: npoexra «[lxosbr —
90 «Omnpenenenue norapudma. Jlorapupm aCCOLIMNPOBAHHBIE
qucia. HapTHEpHI
«Cupuycam»
91 CgoiicTa orapu@mos.
9 Pewienue ynpaxHeHUH 110 TEME:
«CBoticTBa J0rapudMOB.
93 JlecaTu4HbIE U HATYpAJIbHBIE JOTapU(MBI.
94 [IpeoOpazoBanue BEIpAKEHHIA,
COJIEpXKaIINX JIOTapru(MBI.
95 Jlorapudmuueckas GhyHKIM, €€ CBOWCTBA
U rpaduxk.
Pewienue ynpaxHeHUH 110 TEME:
96 «Jlorapudmudeckas pyHkius, eé
CBOWCTBA U TpauK».
97 Hcnonb3oBanue rpainKa byHKIMN 175
pelIeHHs] ypaBHEHHH.
98 Pemenne npocreimmx gorapupMuIEcKux




YpaBHEHHU.

99

OCHOBHBIE METO/IbI PEIICHUS
J0rapupMHUUECKUX YPaBHECHHH.
[ToTeHumpoBaHue.

100

OcHOBHBIE METO/BI PEILIECHUS
JorapupMHUUECKUX ypaBHEeHUNH. MeTo]
BBEJICHUSI HOBO NIEPEMEHHO.

101

OCHOBHBIEC METO/IbI PEIICHUS
J0rapu(pMHUUECKUX YPaBHECHHH.
JlorapudmupoBanue.

102

OCHOBHBIE METO/IBI PEIICHUS
J0rapu(pMHUUECKUX YPaBHECHHH.
PaBHOCHITBHBIC TTEPEXO/IBI B PEIICHUN
J0rapu(pMHUUECKUX YPaBHECHHH.

Marepuabl
npoekra «IIkonsr —
aCCOLIMMPOBAHHBIE
MapTHEPHI
«Cupuycam»

103

Pemenue ynpaxHeHuii o teme:
«Jlorapudmudeckre ypaBHCHHSI.

104

O0600menre MaTepuaa 1mo TeMe
"Jlorapudmuyeckue u moKa3aTeiabHbIe

byHKIIIA".

105

KoHTposbHas paboTa mo teme:
"Jlorapudmuyeckue u moKa3aTeiabHbIe

byHKIIIA".

106

Pemenye 3aga4 MOBERINICHHON CIOKHOCTH

no teme: "Jlorapupmuueckue u
noKazaTesbHbIe PYHKITH".

107

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS

OCJIEIOBATENHHOCTEN.

108

Merton MaTeMaTUYECKON MHIYKIIUU.
MOHOTOHHBIE U OTPaHUYEHHBIE
nocJyenoBaTeabHOCTH. MicTopus ananuza
OECKOHEYHO MAaJIbIX.




109

Apudmerndeckas ¥ reoMeTpUIeCcKast
nporpeccuu. beckoneuHo yObIBaromas
reOMEeTPUYIECKas IIPOTPECCHsl.

110

CyMMa 0eCKOHEUHO yObIBaIOIIEH
T€OMETPUYECKOU MTporpeccuu. JINHEMHbIN
Y SKCIMOHEHUIHAIBHBIN pocT. Yuco e.

111

dopmylia CIOKHBIX TPOLEHTOB. [Ipumepsl
BBIYUCJICHUC CJIOXKHBIX IMPOLCHTOB.

112

Hcnonb3oBanue mporpeccuu U GopMyIbl
CJIOKHBIX MPOLIEHTOB JJISl PELICHUS
peabHBIX 3a/1a4 MPUKIAAHOTO XapakTepa.
(3amaum Ha KPEAUTHI C aHHYUTETHOM
CXEeMOMU TOTalIeHUs KPEIauTa).

113

Hcnonb3oBanue mporpeccuu U GopMyIbl
CJIO’KHBIX TIPOIICHTOB ISl PEIICHUS
pEeabHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.
(3amaum HA KPEOUTHI C

QG depeHIIMPOBAHHON CXEMOM
MOTAIICHUSI KPEIUTA).

114

Pemenue 3amau 1o teme:
«ITocnenoBaTEILHOCTH U IPOTPECCUUN.

115

KontponbHas padota
"[locnenoBaTenbHOCTH U IpOrpeccun’.

116

HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA.
Touka pa3pbeiBa. ACUMITOTHI TPaQUKOB

byHKUIUH.

117

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
oTpe3ke. MeTo1 MUHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

118

IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1ad.

119

Pemenue 3agau no teme: «HenpepriBHbBIE




GYHKIA.

120

[lepBast u BTOpas Mpou3BOHbIE PYHKLINH.
Omnpenenenue, reOMETPUYECKUI U
(bU3UYECKU CMBICI TPOU3BOTHOM.

121

YpaBHEeHHE KacaTeIbHOU K TpaduKy
GyHKIHH.

122

[Ipumeps perieHus 3aj1ayd mo TemMe
«["eomeTpudeckuii 1 GU3MIECKUN CMBICIT
MIPOU3BOAHON. Y paBHEHHUE KAacaTEIIbHON K

rpaduKy GyHKITHN.

123

Pemenue 3agay mo reme:
«["eomerpuueckuit 1 GpU3NUECKH CMBICT
MPOU3BOAHON. YpaBHEHHE KacaTeIbHOM K

rpaduky QyHKIUN.

Marepuabl
npoekra «IIkonsr —
aCCOLIMMPOBAHHBIE
MapTHEPHI
«Cupuycam»

124

Onpenenenrie TPOU3BOIHOM.
[TpousBoiHAsI CTETICHHON (DYHKITHH.

125

[IpaBuna quddepeHpoBaHus.

126

Pemenue 3amau o teme: «IIpasuna
nudepeHITpPOBaHUS.

127

[Ipon3BoaHas HEKOTOPBIX JIEMEHTAPHBIX
GyHKIHSL.

128

Pemenue 3agau no teme: «lIpousBoanasy.

129

KoHTposbHas paboTa mo teme:
«IIpousBonHas».

130

O06o0061eHne MaTepuana 1mo TemMe

«Henpepoiubie pyaknmn. [IponsBoaHasy.

131

OcCHOBHBIE TTOHATHS Kypca alreOpbl 1
Hayajl MaTeMaTH4ecKoro ananusa 10
Kjacca, 0000IIeHHE U CUCTeMaTH3aIus
3HAHUM.




132

HroroBast KoHTpoIbHAs paboTa 3a Kypc
anreOphl U HaYalla MaTeMaTHYECKOTO
agann3a 10 kmacca.

133

[ToBTOpenue. CteneHHas, nokazaTeabHas
U orapupmudeckas GyHKIHUS.

134

IToBropenue. Tpuronomerpudeckue
BBIPAKCHMS U YPABHECHHS.

135

[ToBTOpenue. [locnenoBaTenbHOCTH U
nporpeccuu. HenpepbsiBHbIE GYHKINU.
[TpousBogHas.

136

[ToTOpenue. Pemenue 3anau
MOBBIIIEHHOU CIOKHOCTH.

Hroro:

136




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Tostopenue. [IponsBoanas GyHKIUH.
[Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHIA.
[IponsBoaHas CyMMBI, IPOU3BEICHUS U
YaCTHOTO (YHKITHI

[IprMmeHeHne nporu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IprMmeHeHue nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTh M 3KCTpeMyMbI. Pemenue
3a1a4y

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKINU Ha OTpe3Ke

MaTepuaibl
npoekTa «I1lkosmbr —
aCCOLIMUPOBAHHBIE
MapTHEPHI
«Cupunycam»

Haxoxnenue HanbonpLiero u
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
dbyHKIIMYM Ha oTpe3ke. Pemenue 3anau

IIpuMeHeHne Npou3BOIHON K
HCCre0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxnenue HanOOJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN




dbynknun Ha otpeske. [locTpoenue
rpaduka QyHKIHII Ha OCHOBAaHUU
NIPOBEIEHHOTO UCCIIETOBAHHSI

Kommozurust ¢pyakumii. [Toctpoenne
rpaduka KOMIO3UINH (DYHKIIHI C
MTOMOILBIO JIEMEHTAPHOTO UCCIIETOBAHUS
Y CBOVMCTB KOMITO3HIIUU.

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaWJIY4YlIEro peiieHus B
MPUKJIAJHBIX 3aJa4ax

[Ipumenenre npou3BOIHON IS
oTpezieNieHus] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHoTr0 GOPMYIIOi UITH
rpagukoM

10

[IprMeHeHre nporu3BOIHON B PA3IMUYHBIX
oTpacisix 3HaHuW. Pemenue 3anau

11

HccnenoBanune GyHKINMA ¢ TTOMOIIBIO
npousBogHoi. [Togroroska k
KOHTPOJIbHOHM paboTe

12

KonTpoasHnas padora: «McciaenoBanue
¢GyHKIUI ¢ MIOMOIIBIO MPOU3BOJIHOH

13

[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
nepBooOpa3HbIX. [lepBooOpas3Hbie
AJIEMEHTAPHBIX ()YHKITHHA

14

Heomnpenenennslii nHTErpai

15

Heonpenenenuslii unTerpai. Pemenue
3a1a4y

16

OrnpeneneHHbI UHTETPAJL.
['eomeTpuyeckuii CMBICT OMIPEACICHHOTO
WHTErpaja

17

Brruncnenune onpenenéHHOTo HHTErpana
no ¢popmyne Hetorona-Jleitbuuma

MaTrepHuabl
npoekTta «llIkombr —




aCCOLIMMPOBAHHBIE
MapTHEPHI
«Cupuycam»

18

CBolicTBa ONpeeneHHOro HHTErpana

19

Brluucnenue onpenenéHHoro HHTerpaia.
Pemenue 3agau

20

[IpumeneHne MHTETpaa s HAXOKACHUS
IUIOINAACH TUIOCKUX (QUTyp

21

MareMaTHuecKoe MOJICIIUPOBAHUE
PeaTbHBIX MPOIECCOB C MTOMOIIBIO
nuddepeHIMaIbHbIX YPaBHEHUH.

22

[IprMeHeHre HHTerpaa IJisl HaX Ok ICHUSI
00BEMOB reOMETPUUYECKHX Tell

23

3HaueHue BBCACHMUS MMOHATHUA UHTCIpajia B
pa3BUTHU MaTeMaTHKH. [loaroroBka K
KOHTPOJILHOM paboTe

24

Kontpoabnas padora: «IlepBoodpasnas
U HHTerpan»

25

[ToBTOpenue. Tpuronomerpuueckue
(YHKLIMU YUCIOBOTO apryMEHTA.
[IpeoOpa3zoBanue BBIpaXKEHUH,
COJIepKALINX TPUTOHOMETPUUECKHE

byHKIUHA

26

[ToBTopenue. [IpeodpazoBanme
BBIPAXKEHUM, COJIEPHKALIUX
TPUTOHOMETpHUecKHe pyHKINU

27

Tpuronomerpudeckue GyHKINU, UX
cBoiicTBa U rpaduku. ['paduku sina n
cosa.

28

Tpuronomerpudeckue GyHKINU, UX
cBoicTBa U rpaduku. ['paduku tga u ctga.




29

Tpuronomerpuueckue QyHKIHH, HX
cBoiicTBa 1 rpaduku. [IpeobpazoBanue
rpaduka.

30

Tpuronomerpuueckue QyHKIHH, HX
cBoiicTBa 1 rpaduku. [IpeobpazoBanue
rpaduka.

Marepuabl
npoekra «IIkonsr —
aCCOLIMMPOBAHHBIE
MapTHEPHI
«Cupuycam»

31

OOpartHbIe TPUTOHOMETPHYECKUE (YHKIIUH
U rpaduku

32

[ToBTOpenue. OCHOBHBIE METO/IbI PELICHHUS
TPUTOHOMETPUUYECKHX YPABHEHUHN

33

Pemenne TpuroHomMeTpuuecKux
HEPaBEHCTB

34

Pemienne TpuroHOMETpUYECKUX
HEPABCHCTB

35

OT60p KOpHEH TPUTOHOMETPUICCKHIX
YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH U
METOJIa TBOMHOTO HEPABEHCTBA

36

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH U
METO/Ia IBOMHOT0 HEPABEHCTBA

37

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUH U HEPABEHCTB

38

Pemienne TpuroHoMeTpu4YECKUX
YpaBHEHUH U HEPABEHCTB

39

Kontpoabnas padora: «I'padpuxn
TPUTOHOMETpUYecKUX PyHKIMiA.
Tpuronomerpuyeckne HepaBeHCTBA»




[ToTOpenue. MpparnmonaibHbie

Marepuabl
npoekTta «llIkombr —

40 aCCOIIMAPOBAHHBIE
YpaBHEHHUS
MapTHEPHI
«Cupuycan»
NppannoHanbHbie HEPABEHCTBA.
41  OcHOBHBIE METO/BI PELLICHUS
UPpALMOHATILHBIX HEPABEHCTB
OcHOBHBIE METOIbI PELICHUS
42  uppanuOHAJIBHBIX HEPABEHCTB. Pemienne
3a1au
43  Iloropenue. [loka3arenbHble ypaBHEHUS
[loka3arenbHble HepaBeHCTBA. OCHOBHBIE
44 | MeTonbl pelIeHUs MOKa3aTEIbHbBIX
HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS
45 | mokazaTeNbHBIX HEPABEHCTB. PeleHne
3a1a4y
46 [ToBTopenwue. Jlorapudmudeckne
ypaBHEHHUS
Jlorapugmuueckue HepaBeHCTBA.
47 | OCHOBHBIE METOJIbI PEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
48 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OcHOBHBIE METOIbI PELICHUS
49  mokasareNbHBIX U JOrapuPMHUUECKUX
HepaBeHCTB. Pemenue 3agau
50 | KomOuHUpOBaHHbBIC HEPABEHCTBA
51 KomOuHupoBaHHbIE HEPABEHCTBA.

Pemenue 3agay. U1




52

KoMOnHMpOBaHHBIE HEPABEHCTBRA.
Pemenne 3agaq. Y2

53

[IpumeneHne CBOMCTB BXOASIINX B
ypaBHEHHWE WU HEPABCHCTBO (YHKIIUMA
JUISL pEUIEHUs 3a1a41

54

[IpumeneHne CBOMCTB BXOASIIUX B
ypaBHEHUE WU HEPABEHCTBO (YHKIIUMA
JUIs penieHus 3a1a4yu. Pemenue 3amnau

55

[Tpumenenue rpadpuyecKux METOI0B AJIs
pelIeHusl HEPaBEHCTB

MaTepuaibl
npoekTta «llIkombr —
aCCOLMUPOBAHHBIE
MapTHEPHI
«Cupunycam»

56

[Tpumenenue rpaduuecKux METOIO0B IS
pelieHns HepaBeHCTB. Pemenue 3agau

57

HppanmonansHble, MOKa3aTEIbHBIE U
JorapupMHUECKUEe HEPABEHCTBA.
[ToaroToBKa K KOHTPOJILHOM paboTe

58

KonTtpoabsnas padora:
«ppannoHajibHbIe, IOKAa3aTeIbHbIE U
Jorapugpmuyeckue HepaBeHCTBA»

59

HppaunonaibHble, NOKa3aTEIbHbIE U
norapupMUUECKIE HEPABEHCTBA
HOBBIIIEHHOH CIIOKHOCTHU

60

CucreMa 1 COBOKYITHOCTb YpPaBHEHUH U
HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIICJICTBUS

61

OCHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYITHOCTEM pallMOHAJIbHBIX
ypaBHEHU U

62

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW HPpalliOHAbHBIX




YpaBHEHHI

63

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

64

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

65

Pemenue cuctemM u COBOKYIMTHOCTEHN LIEITBIX
palKoOHATBHBIX, UPPALMOHATBHBIX,
MOKa3aTENbHBIX U JIOTAPUPMUUYECKUX
YPaBHEHUI U HEPABEHCTB.

66

[IpumeHeHne cuCTeM K PELLIEHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a]1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U pealbHON
YKU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yJIbTaTOB

67

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTEeMaTUYeCKHX 3a/1a4 U 3aj]1a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HHU, UHTCPIIPCTALNA MMOJTYYCHHBIX
pe3yJbTaToB

68

Pemenue 3agayq mo reMe «CUCTEMEI
palroOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTeNbHBIX U JOrapu(GMUIecKux
ypaBHeHu». [IoaroroBka Kk KOHTPOJILHOU
pabore

69

Konrtpoabnas padora: «CucremMsl
PALMOHAJILHBIX, HPPALHOHAJIBHBIX
NOKA3aTeJbHbIX U JIOrapu(pmMuyecKux
YPaBHEHUD»

Marepuabl
npoekta «I1kosmbr —
aCCOLIMMPOBAHHBIE
MapTHEPBI
«Cupuycan»

70

I'eomerpuueckue 0O6pa3bl ypaBHEHHUH 1




HEPABEHCTB HAa KOOPJUHATHON MIIOCKOCTH

71

['eomeTpuyeckue 00pas3bl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAMHATHOM IJIOCKOCTH

72

KowmrmnekcHeie uncna. Anredpandeckas
(dbopMBbI 3amKcH KOMILJIEKCHOTO YHCIIA.
PaBHbIe U conpsiKEHHBIE KOMIUIEKCHBIE
ymciia. Moysb KOMIUIEKCHOTO YHCHa.

73

Apudmerndeckue onepamnuu ¢
KOMIIJICKCHBIMH YU CJIaMHU

74

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMH 4HciIaMu. Pemenne 3a1au

75

W3BneueHue KBaApPaTHOI'O KOPHS U3
KOMIIJICKCHOI'O YHCJia

76

KoMriuiekcHble KOpHU KBaIpaTHBIX
ypaBHEHUU

77

I'eomeTpuueckoe u3odpaxkeHne
KOMIUTIEKCHBIX YHCEll.
Tpuronomerpuueckas GopMbl 3aITUCH
KOMIUIEKCHOTO YHCIIa

78

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YKClIa

79

[IpuMeHeHre KOMIUIEKCHBIX YUCEN JIIs
petieHus GpU3NIecKUX U reOMETPUIECKUX
3a1a4y

80

[IpumeHeHre KOMITJIEKCHBIX YUCEN [T
petieHus GpU3NIecKUX U reOMETPUIECKUX
3agad. [loaroroBka Kk KOHTPOJIBHOH padoTe

Marepuabl
npoekTta «llIkombr —
aCCOLMUPOBAHHBIE
MapTHEPHI
«Cupuycan»

81

KonTpoabHnas padora: «KoMiuiekcHble
YHCIIa»




82

HatypasnbHble u Lesble yucia.
HOSI/II_II/IOHHBIG CHUCTEMBI CUHCIICHUS.
3anuch HATypaJIbHOTO YKCia B
HGCHTHHHOﬁ CUCTEMC CHUCIICHUA

&3

IIpuMeHeHne IpU3HAKOB JEIUMOCTH
LEJIBIX YHUCEI

84

[IprMeHeHre NpU3HAKOB JETUMOCTH
LeIbIX yucell. Pemntenue 3amau

85

IIpuMeHeHne pU3HAKOB JEIUMOCTH
nenbix yncen: HOJ[ u HOK, anroputm
EBkinna nos pemieHust 3a1a4 B LEJIbIX
quciax

86

[TpuMeHeHHe NPU3HAKOB 1ETUMOCTH
nensix ynucen: HOJ u HOK, anroputm
EBknuia 1t pereHus 3a1a4 B LebIX
yucnax Pemenue 3anau

87

[TpumeHeHre MpU3HAKOB AETUMOCTH
LEJIBbIX YHCEJI: OCTATKH [0 MOJIYJIIO

88

IIpuMeHeHne pU3HAKOB JEIUMOCTH
LEJIBIX YHCEN: OCTATKH 110 MOJYJIIO.
Pemenue 3amau

89

Pemenue 3anau no teme «HaTtypanbHble u
LIeJIbIE YHCIIa»

90

Pemenue 3agau no reme «HatypaibHbie 1
uenblie ynucnay. [lonroroska
KOHTPOJIbHOM paboTe

MaTrepHuabl
npoekra «IIkoner —
aCCOLIMMPOBAHHBIE
MapTHEPBI
«Cupuycam»

91

KonTpoasnas padora: «Teopust mesbix
ynceI»

92

JIuneliHbIC ypaBHEHHS U HEPABEHCTBA C
1apaMeTPOM.




VYpaBHEeHUs 1 HEPABEHCTBA C MOJIYJIEM C

93
apaMeTpoM
94 KBanpaTHble ypaBHEHUE U HEPABEHCTBA C
napaMeTpom
VYTBepKAEHUS O PACIIOI0KEHUN KOPHEH
95 | kBaJgpaTHOro Tpex4ueHa B 3a/1a4ax ¢
napaMeTpamu
96 PannonanbHble ypaBHEHHS U HEPABEHCTBA
C mapaMeTpaMu
97 PannonanbHble ypaBHEHUs U HEPABEHCTBA
C mapamMeTpaMu
08 WppannonaibHble ypaBHEHUS U
HEPABEHCTBA C TapaMeTpaMHu
HppanmonansHble ypaBHEHUS U
99 | HepaBeHcTBa ¢ napameTpamu. Pemenue
3a1au
100 [ToxazarenbHble ypaBHEHUS 1 HEPABEHCTBA
C mapaMeTpaMu
101 Jlorapugmuueckue ypaBHEHUS U
HEPaBEHCTBA C TapaMeTpaMu
MaTepuaibl
npoekra «IIkoner —
102 Tpuronomerpruyeckue ypaBHEHUS, ACCONMMPOBAHHHIE
HEPAaBEHCTBA C TapaMeTpaMu
HapTHEPHI
«Cupuycan»
['padpuaeckuii cnocol pemeHus
103 ypaBHEHMIl U HEPABEHCTB, COAEPKALLUX
napamerp
I'paduueckuii ciocod permeHus
104 | ypaBHEHHI1 U1 HEPABEHCTB, COAECPKAIINX

napameTp




105

['padpuaeckuii cnocol pemeHus
YpPaBHEHUI U HEPABEHCTB, COAEPKALIUX
napameTp

106

['padpraeckuii cnocob pemeHus
YpPaBHEHUI U HEPABEHCTB, COAEPKALIUX
napameTp

107

CumMeTpus B 3a7a4ax ¢ apaMeTpoM

108

MOHOTOHHOCTb B 3aJla4ax ¢ IapaMeTpoM

109

Meton MuHMMaKca B 3aadax ¢
napameTpamu

110

[TocTtpoenue u uccnegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYyalUH C IOMOLIBIO YPABHEHUN U
CHUCTEM YpaBHEHUH C apaMeTpaMu

111

[TocTpoenue u uccienoBaHue
MAaTEMATUYCCKUX MOI[eJIefI PCAJIbHBIX
CUTYallMil C TOMOIIBIO YPABHEHUU U
CHUCTEM YpaBHEHHUH C mapaMmeTpaMu

112

3anauu ¢ napamerpamu. [loaroroska
KOHTPOJILHOM paboTe.

113

Konrtpoabnas padora: «3agauu ¢
napaMeTpamMm»

114

[ToBTOpEeHme, 0600IIECHNE,
cucreMarusanus 3Hanuii: «lIpousBogHas u
e€ npumeHeHuey; «MccnenoBanue
(GYHKIHUI ¢ TOMOIIBIO TPOU3BOTHOM;
«IlepBooOpa3Has U HHTETPAI»

115

[ToBTOpEeHmEe, 0600IICHNE,
cHCTeMaTH3aIus 3HaHUH
«Tpuronomerpuyeckue, UpparuoHaIbHbBIC,
MOKa3aTenbHbIC U ToTapu(MuuecKue
HEPaBEHCTBA




[ToBTOpeHme, 0600IICHNE,

116 = cucremaruzamus 3HaHuN: «KoMIIeKCHBIE
qpCIa
[ToBTOpEeHme, 0600IIECHNE,
117 | cucremaruzauus 3HaHul: «HarypanpHble n
LIEJIbIE YHCIIa)
[ToBTOpEeHmE, 0600IIECHNE,
118 | cucremaTu3anus 3HaHUN: «3a7a9M ¢
napameTpoM»
119 [ToaroroBka K UTOrOBOM KOHTPOJIBHOM
pabote
120 | MroroBasi KOHTpOJIbHasi padoTa
121 [ToBTOpEeHme, 0600IIECHNE,
cucTeMaTu3aIus 3HaHui
122 [ToBTOpEeHme, 0600IIECHNE,
cucTeMaTu3aIus 3HaHui
MaTepHuabl
npoekra «IIkoner —
[ToBTOpeHnue, 060061ICHNE,
123 . aCCOLIMMPOBAHHBIE
CHCTEMAaTU3alMs 3HaHUH
MapTHEPHI
«Cupnycam»
124 [ToBTOpeHnue, 060061ICHNE,
cUCTeMaTH3alus 3HaHU!
125 [ToBTOpEeHme, 0600IIECHNE,
cucTeMaTu3aIus 3HaHui
126 [ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alus 3HaHU!
127 [ToBTOpEeHmEe, 0600IIECHNE,
cucTeMaTu3aIus 3HaHui
128 [ToBTOpeHnue, 060061ICHNE,

cUCTeMaTH3alus 3HaHU!




[ToBTOpeHme, 0600IICHNE,

129 o 1
CHCTEMAaTHU3aIUs 3HaHUH

130 [ToBTOpenue, 06001IeHNE, 1
cUCTeMaTH3alus 3HaHU!

131 [ToBTOpEeHmE, 0600IIECHNE, 1
cucTeMaTu3alus 3HaHu’

132 [ToBTOpenue, 06001IeHNE, 1
cUCTeMaTH3alus 3HaHU!

133 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMaTu3alus 3HaHu!

134 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMaTu3alus 3HaHu!

135 [ToBTOpeHnue, 060061ICHNE, 1
cUCTeMaTH3alus 3HaHU!

136 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMaTu3alus 3HaHu’
Hroro: 136




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

HpOBGpﬂEMLIe NnpeaAMeETHbIC PE3YyJIbTAThl 0CBOCHUA OCHOBHOM
OﬁpaBOBaTeﬂBHOﬁ NnporpamMmasl CpeaHETO 06mer0 OﬁpaBOBaHI/IH

Yucna ¥ BEIUHCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMH: PAIMOHAILHOEC W JICUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U ACCATUYHAS P00, MPOIICHTHI

1.2

BomonuaTe  apudmeTHyeckue — Omepauudd ¢ palMOHAIBHBIMU U
JIEACTBUTEIILHBIMU YUCIIAMU

1.3

BoimonHaTe npuOnmnkEHHbIE BEIUKCICHHS, UCIIONIB3Ys MTPaBUla OKPYTJICHUS,
JIeJIaTh NPUKUAKY U OLIEHKY pe3yjibTaTa BIYMCICHUN

1.4

OnepupoBaTh MOHATHAMH: CTENEHb C IIEJBIM IOKa3aTejeM, CTaHJapTHas
dbopma 3anmucH ACHUCTBUTEIBHOTO YHCIIA, KOPEHb HATypadbHOW CTENEHU;
HCIIOJIH30BaTh MOAXOAAIIYI0 (DOPMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
pelieHust MPaKTUYECKHUX 3a/1a4d ¥ TIPEICTaBICHUS TaHHBIX

1.5

OrnepupoBaTh NOHATUSIMU: CUHYC, KOCHHYC M TaHT'€HC MPOU3BOJILHOTO YIJIa;
UCIIONIb30BAaTh  3allCh  IMPOM3BOJILHOIO  yrja  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUYEcKHe (PyHKINU

YpaBHEHMs U HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, LEJIOE,
paloHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

2.2

BrimonHsaTe npeoOpa3oBaHrs TPUTOHOMETPHUUECKHUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS

23

BoimonHATh npeobpa3zoBaHus LIEJBIX, PAIMOHATBHBIX M HPPALMOHAIBHBIX
BBIDAKEHUM U pelaTb OCHOBHBIE THIIBI LEIBIX, PAalUOHAIBHBIX W
UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24

[IpuMeHATh ypaBHEHMsT M HEPABEHCTBA U1 PEIICHUS MaTeMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U PeaIbHOM KU3HU

2.5

MonenupoBaTh peanbHbIE CHTYallud Ha S3bIKe aureOpbl, COCTaBISATh
BbIpaXXCHUSI, YpaBHEHUS, HEPABEHCTBA MO YCJIOBMIO 3aJlauyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIU C HCTIOIb30BAHUEM alllapara ainreopsl

OyHKIWH U TpaduKu

3.1

OniepupoBaTh MOHATHAMU: (DYHKIHS, CTIOCOOBI 3a1aHusl GYHKIIUH, 00JIacTh
ONpeNeIeHusT W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,
B3aUMHO 0OpaTHbIe QYHKIUU

3.2

OnepupoBaTh MOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIU




(GYHKLMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku PyHKITUN TSI pelieHUsT ypaBHEHUH
14 Crpouth U yuTaTh rpaduKu JTUHEHHON (HYHKINHU, KBaJPAaTUIHON (HYHKIINH,
CTeNeHHON (YHKIUU C LIEIbIM ITOKa3aTeleM
Hcnonp3oBate Tpaguku (QyHKIOUE Ui HCCIENOBaHUA NPOIECCOB U
3.5 3aBHCUMOCTE TpHU peIICeHWH 3aJad M3 JPYruxX Yy4eOHBIX MPEIMETOB U
peaNbHOM KU3HU, BRIPAKATh GOPMYTIaMU 3aBUCHUMOCTH MEXIY BETHUYNHAMU
4 Havana maremaTndeckoro aHanunsa
41 OnepupoBaTh TOHATUSMHU: I[OCIEAOBATEIBLHOCTh, apudMeTHyecKas u
’ F€OMETPUYECKASI IPOIPECCUH
49 OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBAIOIIas TE€OMETpUYECKast
' nporpeccusi, CcyMma 0€CKOHEUHO YObIBAIOIEH reOMETPUIECKON IPOrPecCHH
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBate CBOWCTBA IOCHEAOBATEIBHOCTEM M IPOTPECcCHl I
' pelIeHus pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMU HAJl MHOKECTBAMH
Hcnonp3oBaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar il  ONHMCAHHS
5.2 pPEATBbHBIX TPOIECCOB U SIBIICHUH, MPU PEIICHUH 3a7a4 U3 IPYTuX y4eOHBIX
MPEMETOB
513 OnepupoBaTb  MOHATUSAMH:  ONpPENEICHUE,  TEOpeMa,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeHero 001ero o0pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MNOHATHSAMHU: HATypaldbHOE, LEJIOE€ YHUCIO; HCIOIb30BAThH
1.1 NPU3HAKK JEIUMOCTH LEJIbIX YHUCEN, pa3JIOKEHUE 4YHUCIAa Ha IPOCThIE
MHOXHUTENH JIUISl PELICHUS 3a7a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHb C PAlIMOHATIBLHBIM OKa3aTeIeM
13 OnepupoBaTh MOHATHIMHE: Jorapudm dmcia, JECITHYHBIC U HATypaIbHBIC
' sorapumMbl
2 YpaBHEHHS 1 HEPABEHCTBA
[IpumeHsTH CBOWCTBA CTEMEHH M TNPeoOpa3oBaHUs  BBIPAKEHHIA,
2.1 ONEpUPOBATh TMOHSATUSAMM: TOKA3aTeIbHOE YpPaBHEHHE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB




2.2

BeimonHaTe mpeoOpa3oBaHUs BBIPAKEHUN, CONEPXKAIIMX —JIOTaPH(PMBL;
OIEepUpPOBaTh TMOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

Haxoauts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHUSIMHU: CUCTEMA JIMHEWMHBIX YpPAaBHEHHUN U €€ pEIICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUH Ul peUICHUs MPaKTHYECKUX
3aj1au

2.5

HaxonuTe penieHus npocTermx CUCTEM U COBOKYITHOCTEM palMOHATIbHBIX
ypaBHEHUH U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB pCaJIbHBIC CHUTyallUM Ha SA3BIKC aﬂre6p1>1, COCTAaBJIATH
BBIPpAXXCHUSA, YPAaBHCHHUSA, HCPABCHCTBA M CHUCTCMbI I10 YCJIIOBHIO 3aJiayi,
HCCJIICA0BATh MOCTPOCHHLIC MOJACIN C UCITIOJIb30BAHUCM arlrapara aJ'II‘66pr

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTh MOHATUSAMH: TEpPHOAMYECKAs (QYHKIUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKH SKCTpeMyMma (QYHKIIUHA, HAUOOJIbIIEE H
HavMEHbIIIee 3HaYeHUs (QDYHKIIMH Ha MPOMEXKYTKE, HCIIONB30BaTh MX IS
uccieaoBanus GYHKIUH, 3a1aHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATUSAMH: T'padUKU MMOKA3aTEIBbHON, JTorapu(pMUIECKOl U
TPUTOHOMETPUUYECKUX (PYHKUIUH; M300pakaTb HMX Ha KOOPJUHATHOU
IUTOCKOCTHU | MCTIOJIb30BATh JUIS PEIICHHS yPaBHEHHH U HEPAaBECHCTB

3.3

N3006pakaTh Ha KOOPJMHATHON IIIOCKOCTH TPaUKH JIMHEHHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX JJIS PELICHUS CUCTEMBI IMHEHHBIX YPABHEHUN

3.4

Ucnonws3oBath rpaduku (QYHKIMA Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yueOHBIX AUCLUUIUIMH

Hauana maTemaTuueckoro aHaimsa

4.1

OmnepupoBaTh NOHATUAMU: HENIPEPbIBHASA (DYHKIIMSL, TPOU3BOIHAS (PYHKIIUY;
UCIIOJIb30BaTh T'€OMETPHUYECKUN M (PU3MUYECKUI CMBICT MPOU3BOJHOMN s
peueHus 3ana4d

4.2

Haxomuth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITUI

4.3

Hcnonp3oBaTh  NMpPOM3BOAHYIO  JUId  HCCIENOBaHMA  (YHKIMH  Ha
MOHOTOHHOCTh W 3KCTPEMYMBI, NMPUMEHSATh PE3yJbTaThl HCCIIEIOBAHUS K
MOCTPOEHUIO TpaduKOB

4.4

Hcnonws3oBaTh MMPOU3BOAHYIO IJId HAXOXACHUSA HAWITYdIICTO PCHICHUA B
MPUKJIAAHBIX, B TOM YHUCJIC COOUAJIbBHO-3KOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh MOHATUSIMHU: TiepBoOOpa3Has U MHTErpaj; IOHUMATh
TEOMETPUUYECKHUI ¥ (PU3HUECKUI CMBICT HHTErpajia

4.6

HaxonuThk mepBooOpa3HbIe 3JIEMEHTAPHBIX (QYHKIUN, BBIYUCISATh HHTETPAT
o ¢popmyne Herorona — JleliGnuma

4.7

Pemats npuxnagHele 3a71aud, B TOM YMCIIE COLMAIBbHO-3KOHOMHUYECKOTO U
($U3MUeCKOro xapakrepa, CpeICTBaMH MaTEMaTUYECKOT0 aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBIE ApOOM, MPOLIEHTHI,
L1 OCCKOHEUYHBIC TIEPHOIUYECKUE APOOH. ApUPMETUUECKHUE OTEPALUH C PAITMOHATBHBIMH
’ YuCIaMH, TpeoOpa30BaHUs YHCIOBBIX BhIpakeHU. [IpuMeneHne apooeit u mpoIeHTOB
JUISL peLIEHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACIeH 3HAHUI U peaabHOMN )KU3HU
JeiicTBuTenpHbie yncia. PainoHanbHble 1 HPpAMOHAIBHEIE Ynciaa. ApupMETHICCKIE
1.2 omepanuu C JEHCTBUTEIHHBIMU YuciamMu. [IpuOnkéHHBIE BBIYUCIICHHS, IpaBUia
OKpYTJIEHUs, IPUKUKA U OLIEHKA pe3y/ibTaTa BEIYMCICHUN
Crenensb ¢ 1ensiM nokazareneM. CtangapTHas popma 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanue moaxonsiieit Gopmbl 3amucu ACHCTBUTEIBHBIX YHUCET ISl PEIICHHUS
MpPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypanbHOH cterneHu. JlelicTBus ¢ apupMeTHIecKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L5 CuHyc, KOCMHYC MW TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, ApKKOCHUHYC,
ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeobpazoBanne TPUTOHOMETPUUECKUX BhIpaKeHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' GopMyIbI
73 VYpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHue HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHHUI 1 HEPABEHCTB
2.5 Pewienne nppaliiOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YpaBHEHUH
57 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUIO MaTEMATUUYECKUX 3a7a4 U 3a1a4 U3
' pa3uyHbIX 00JacTeil HaAyKH U pealbHOM KU3HU
3 DOyHKINUH U TpaPUKH
31 OyHKUsg, cnocoObl 3amaHus ¢QyHKuU. ['paduk dyakuun. B3aumHO oOpaTHBIC
’ GyHKIMH
39 OO6nactp ompeneneHUss W MHOXKECTBO 3HadeHuWH QyHkuuu. Hymm ¢yHKumm.
' [IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE QYHKIIUN
33 CrenenHas (yHKIHS C HATYpaJIbHBIM U IIEJBIM MMOKa3arenaeM. EE cBoiicTBa U rpaduk.




CoiicTBa u rpaduk KOpHs 7-0i CTeNeHH

3.4

TpuronomeTrpuyeckass OKPYXHOCTb, OIpEAEIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YHUCJIOBOI'0 apryMeHTa

Hauana mareMaTuueckoro anainsa

4.1

ITocnemoBaTenbHOCTH, CIOCOOBI 3amaHUd  IIOCIENOBATEIbHOCTEH. MOHOTOHHBIE
MOCJIEI0BATEILHOCTH

4.2

Apudmernueckass U reoMmerpuueckas mporpeccuu. beckoHeuHo —yObIBaroas
reomerpuueckas mnporpeccus. Cymma OECKOHEUYHO YOBIBAIOIIEH TE€OMETPHUYECKOM
nporpeccur. Popmylia CHOXKHBIX NPOLEHTOB. MCMONb30BaHUE MPOrpECCUN IS
pelIeHus pealibHbIX 3a]a4 MPUKIAIHOTO XapaKTepa

MHo>kecTBa 1 JJOTUKA

5.1

MHoxecTBO, omepauMu HaJl MHOXecTBaMu. Jlmarpammsl Oiiepa — Benna.
[IpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO —ammapara Ui OINMCAaHUSA PEAIbHBIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33a]a4 U3 APYTHX y4eOHBIX PEIMETOB

52

Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO

11 KIIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " LECIbIC YHCIa. HpI/ISHaKI/I JCIINMOCTH LCIIBIX YHUCET

1.2

Crenens ¢ pallMOHAIbHBIM MoKa3areneM. CBoOMCTBa CTEIEHU

1.3

Jlorapudm yucna. JlecaTuunble U HaTypajibHbIE JOrapu(MbI

2

YpaBHEHUs U HEPABEHCTBA

2.1

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIIMUX JTOTapHUPMBbI

2.2

[IpeoOpazoBanue BIpaXEHUH, COAECPKAIINX CTEIICHU C PAI[MOHATBLHBIM MTOKa3aTeIeM

23

[TpriMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

IToka3arenbHble ypaBHEHHUs U HEPABEHCTBA

2.5

Jlorapudmuueckre ypaBHEHUS U HEPAaBEHCTBA

2.6

CucreMsbl TMHENHBIX ypaBHEHUH. Pelienne npukiIaaHbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEUHBIX YpaBHECHUN

2.7

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.8

[IpumeHeHre ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1ad
W 33J1a4 U3 Pa3IUYHBIX 00JacCTeil HAYKU U peabHOM KU3HU

OyHKIWH U TpaduKh

3.1

Oynaknus. Ilepuognyeckue ¢yHkiuu. [IpomMexyTKH MOHOTOHHOCTH (DYHKIIWH.
MakcuMymbl U MUHUMYMBbl QyHKIuH. HawuGomnpiiee W HauMeHblee 3HAUYCHUE
GYHKIMH Ha IPOMEKYTKE

3.2

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu




3.3

[oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu

3.4 Hcnonp3zoBanue rpadukoB PyHKITUN TSI pEIICHUSI YpaBHEHUH U JIMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB PyHKIHA 71 MCCIEAOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MpPHU PELIEHUH 3a4a4 W3 JPYTUX Y4YEOHBIX NPEIMETOB U
peaTbHOM )KU3HU
4 Hauana maTremaTuyeckoro aHamuza
4.1 HenpepsiBable hyHKIIMH. MeTO MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuit 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [Ipon3BogHbIe AMeMEHTapHBIX (yHKIUHA. DOpMynbl HAXOXKIACHUS TMPOU3BOIHON
’ CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIIUI
[IpumeHneHne MPOU3BOMHON K HCCIENOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
4.4 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaWMEHBINEro 3Ha4deHUs (PyHKIMU Ha
OTpEe3Ke
[IpuMeHeHre MPOU3BOIHOM AJI HAXO0XKJICHUSI HAMJIYYILIErO0 PEHICHUsI B MPUKIIAIHBIX
4.5 3ajadax, JUIs OMNpEJeNeHHs CKOpPOCTH Tpollecca, 3aJaHHOro (GopMmynol uiu
rpagukoM
4.6 [lepBooOpasnas. Tabnuma nepBooOpa3HBIX
47 WuTerpan, ero reomeTpudeckuii U GU3NIECKUN CMBICI. Brruncienne nHTErpaia mo

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NpHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITHPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOMTH JI0KA3aTeNbHBIC PACCYKICHHS TP PEUICHUH 337a4, OI[EHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCYXIEHHWI; YMEHHE OIIepHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OINEpaIiy HaJ MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUU 3aj]ad, B TOM
YHcIie U3 IPYTHX YUEOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBAThH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 33/1aBaTh
U ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMHM; MUCIIOJIB30BaTh rpadbl MpH

peuieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTeJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dUHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPAIMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAlUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YKCcel, yMEHHUE MCIIO0JIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00IIHiA
JIeNuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkiamma npu
pelIeHNH 33a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUH U npeo6pa30BaHH;1
BBIPOKECHUM CO CTENEHSMU W Jiorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpruiecKas




nmporpeccusi, OECKOHEYHO YOBIBaIoOmlas TreoMETpHUYecKash MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATh MOHATUSMHU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeETh
MPOU3BOJUTE apu(PMEeTHUEeCKHEe NEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMHA:  MaTpuna 2X2  u  3x3, omnpeneinuTeab  MaTpHLbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMAa YpPaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
yYpaBHEHUN, HEpPAaBEHCTB M CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPAaBEHCTBA M CHCTEMbl C IOMOULIBIO PAa3JIMYHBIX NPUEMOB; peEIIaTh
YpaBHEHHUs, HEpPABEHCTBA M CHCTEMBbl C T[apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTH4YEeCKUX

3a]a4 U 3a]]a4 U3 pa3IU4HbIX 00JacTell HayKH U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOIMYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (YHKIMH, HauOOoJbIIee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUCCKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HAaXOAWUTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKUIUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIHUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-)KOHOMUYECKUX H

Gu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI QUTYP C TTOMOIIBIO




HHTCrpaga;, HNpUBOAWUTL MNPUMEPbBI MATEMATHUYCCKOIO MOACITIHUPOBAHUA C

noMoIkio A depeHnnanbHbIX YpaBHEHU I

YMeHue onepupoBaTh MOHATUAMU: TpaduK PYHKIUHU, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JuHEHHas (yHKIuUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIWSA, CTerneHHas (QYHKIHSA, TPUTOHOMETPHUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE (PYHKIIMHU, TOKa3aTeslbHAs W
Jgorapumuueckas (yHKIUU; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIIOJHATH  TpeoOpa3oBaHuss  TpadukoB  (QYHKIIWH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3ajad U3 APYruX Y4YeOHBIX MPEIMETOB W 3a1a4 U3 PEaTbHOU
JKU3HU; BBIpAXATh (OpMyllaMd 3aBUCUMOCTH MEXIY BEIUYUHAMU;
WCITOJIH30BaTh CBOWCTBA M Tpaduku (GYHKIHMA 1715 PEIICHHS ypaBHEHHM,
HEpaBEHCTB M 3aJady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM YHCIE Ha
NPOIICHTHI, AOJM U 4YacTH, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33Jlaud U3 O0JIaCTH YNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKECHUSA, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBl N0 YCIOBUIO 33J1a4d, HUCCIENOBATH IOJYYEHHOE pEUICHUE H
OLICHUBATh MPAaBAONOJAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEIUPOBATH
peajbHblE CUTyallud HA $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKECHMUS,
YPaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJEJIM C  HUCIOJb30BaHHMEM  ammapara  aireOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apu(pMeTHYecKoe, MeIuaHa,
HanOoJbIlIee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, JUCIEPCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BIICKaTh, WHTEPIPETUPOBATH
UH(OpMaLIKIO, IPEJCTABICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOMCTBA PEaJbHBIX MPOLECCOB M SBICHUI; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEO0BaTh
CTaTHCTUYECKHE JaHHbIC, B TOM YHCIIE C IMPUMEHEHHEM TpadUuecKHX
METO/OB U AJIEKTPOHHBIX CPEICTB; rpa)uuecKu UCCIeI0BaTh COBMECTHBIC

HAOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCeUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSAMHU: CIYYalHBIA ONBIT W CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaHUUecKMX METO/IOB; IMPHMEHSTh
(GOpMyNBI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMyny MOIHOM
BeposTHOCTH, hopmyny beprymm, koMOuHaTOpHBIE (AaKTBI U (OPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITUH; yMEHHE OIepUpPOBAThH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pAaclpelelieHHe BEPOSITHOCTEH,
MaTeMaTHYECKOe OXHJIaHWEe, IUCIEpPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENMYHMHBI, (YHKIHH  pAclpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MMOKA3aTeILHOT0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PaCHpeACICHHUI I PEIICHUs 3a7ad;
3HAKOMCTBO C MNOHATUAMHU:. 3aKOH 6OJ'IBI_HI/IX YHUCCJI, MCTOAbI BbIGOpO‘IHBIX
UCCIIC/IOBAHMIA;, YMEHUE TPUBOIUTH MPHMEPHl TPOSBICHHUS 3aKOHA
6OJ'H>H_II/IX YuCCll B HNPUPOJHBIX U O6H.[€CTB€HHBIX SABJICHUAX, YMCHUC
OIIEPHPOBAThH TOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHHHU,
YUCII0  TEPecTaHOBOK; OwmHOM  HprOTOHA;  yMeHHME  TPUMEHSATH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS ISl PEHICHUS 33a]ad; OICHHBATh
BCPOATHOCTU PCATIbHBIX COGBITHﬁ; COCTAaBJIATb BCPOATHOCTHYIO MOJCIIb U

UHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHne onepupoBaTh IOHATHUSAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJl, IBYIPAHHBIN
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIMECS NPSAMbIE, apalIeIbHOCTD U
NEPHNEHAUKYJIAPHOCTD IPSAMBIX M IIJIOCKOCTEHM, Yroa MEXKIY MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YroJI MEXAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU,
pacCTOsiHAE MEXAY IUIOCKOCTSMH; YMEHHE HCIIONIB30BaTh IPH PEUICHUH
3aa4 M3y4eHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OLECHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIET0 MHpa; CTPOUTh MaTeMaTU4YeCKHe
MOJEINA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pELIATh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHIAMH: IUIOMIAb (UTYPHI, 00BEM (QUTYPHI,
MHOT'OT'paHHUK, HpaBI/I.HBHBII\/'I MHOT'OrpaHHUK, CCYCHHUC MHOI'OI'paHHUKA,
Ky0, mapajuienenures, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYyC, map, cdepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAaMUJbI, TMPHU3MBI, KOHyCa, LWIHHApPA, O00BEM KyOa,
IPSMOYIOJIBHOTO Mapajulelleunena, MNIUPaMUAbl, IPU3MBI, LHIMHAPA,
KOHYycCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHS KOHYca W LHJIHHIPA,

napamiCibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbh,




Kacaromasicss cdepbl, NWIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEueHUe
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCIIE C TOMOILIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynUpOBaTh ONpeAeNeHUsI U3y4yaeMbIX (UTYp, BBIIBUTATh TMIIOTE3HI O
CBOWCTBAaX M MpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo (GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJIHATH HEOOXOJUMBIC JIOTIOJIHUTENbHBIC

TIOCTPOCHHSI
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YMeHne omnepupoBaTh TMOHATHUSMH: JBIDKEHHE B NPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpeHOC, CUMMCTPHA HaA IJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYPHI, B TOM YHUCIIE B MPHUPOIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelICcHUU 3aJia4; HaXOJUTh TI'COMCTPHUYCCKUC BCINMYMUHLI (,Z[.HI/IHa, yrouJ,
JI01ab, 00BEM) TIPU PEIICHUN 3a7ad U3 APYTHX YYCOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HU; YMCHHUC BBIYUCIIATHL T'COMCTPUUCCKHUC BCIUYMUHLBL
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
MMpAMOYT'OJIBHOI'O  IapaJliC/IiCvicaa, IMUupaMHubl, I[IPU3MbI, OUJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJJOOHBIX (HUTYP

12

YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3JioKeHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 ApYyTUx y‘IGGHBIX npeaMecToOB

13

YMeHne BRIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MAaTE€MaTHUKA B U3YYCHHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUNA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIIbIX YUCEI

Panmonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ nenpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOTrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmkEéHHbIE BEIUMCIIEHUS, TIPABUIa OKPYIJICHUS, IPUKU/IKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUI
1.8 [IpeobpazoBanue BeIpaKECHHMA
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANbHBIE YPaBHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpuyeckne ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palIMOHATLHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHwHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHeHU. OnpeaeauTenb MaTPHULbI
3 OyHKIWH U TpaduKu




Oynkuus, cnocoObl 3ananus ¢yHkuuu. ['papux dysxnumn. B3ammuao oOpartHbie

> ¢ynkunu. YétHeie n HeuéTHBIe QyHKUMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HaumMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
13 CreneHHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckas QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumnToThl rpaduxoB Qynknuii. CsoiictBa  QyHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (YHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHre HanOOJbIIEro U HAaMMEHbIIEro 3HaueHus (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka: anredpa u Hayajga MmaTeMarudeckoro anaimmsa: 10-11 kimaccsr:
0a30BbIi U yriyoneHHbIN ypoBHH: yueOHuk/ L. A. Amumos, FO. M. Konsirus,

M. B. TkaueBa u ap. — Mocksa: [Ipocsenienue, 2025

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka: ajirebpa ¥ Hayaia MaTeMaTU4eCKOro aHalln3a, FEOMETPHUs
AnreOpa u Hauana matematudeckoro ananuza 10—11 kinaccel Meroanueckue
pekoMmenaanuu K yueOnuky 1. A. AnmumoBa, FO. M. Konsiruna,

H. E. ®énoposoii u np. - Mocksa: [Ipocsemnienue, 2024.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
1. Menuareka uznarensctBa I IpocBenienus

https://media.prosv.ru/content/

2. TOC Mos Ikona https://myschool.edu.ru
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