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HOACHUTEJBHASA 3AIINCKA

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, (hOopMUPYET
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 TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JJIsl JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKUUSMHU ajireOppl M MaTeMaTU4YeCKOrOo aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJOTHIO, (opMuUpyeT
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Ausredbpa M Hayajla MaTeMaTH4YECKOTO
aHalln3a» 00ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 33jad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTeMaTUYECKUX MOJIEICH peallbHbIX CUTYallUH,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELICHWM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOAE, HAYKE M HMCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHelUUPUKy y4eOHOH
NEATEIIbHOCTH, TpPeOYIOLEH MpPOJOJDKUTENIBHON  KOHLEHTpAallUd  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIMUI 00yUEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4YECKOIrO
aHaJln3a» BbIIETCHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUECKUe TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIBHO-METOMYECKIAE JIMHUH HM3Yy4aroTCsl Ha MNPOTSHKEHUU [JBYX JIeT
oOy4yeHusT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBIN KypC SIBJISICTCSI HMHTETPATHBHBIM, IOCKOJBKY 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 MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATSILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEIICHHS] CAaMOCTOSATEIEHO C(HOPMYIHMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

ConeprkaTebHO-METOAMYeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBepIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpenHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue yneisieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYYarOIIUMCS MHOXECTBa HATypPaJbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuuyYecKue 3aJadd W OICpalMu: JCJICHUE HAaIelo,
ONEPUPOBAHMUE OCTATKAMH 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 PACHIMPEHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPUMEHEHUS IS PEIICHUS PAa3IMYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHs.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOy4yeHHsl Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrate OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHALHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApUYMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHWI, HEPABCHCTB M CUCTEM, a TaKXke 3ajad,
coJiepXKaiux MmapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJIB3YIOTCS TpPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAaXOXKJCHUE HauOOJBIINX U HAUMEHbIIUX 3HaYEHUN (PYHKINU.
Jannast copepkarenbHasi IUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallluX CTeleHu M Jjorapupmbl. brarogaps u3yuyeHuro anreOpandecKkoro
MaTepuana NPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuidl, paboOTl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeTOoAMYecKass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSMU y4e€OHOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTenenHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIs pEelIeHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMATHYECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIoe BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJTUYMHAMHU, MCCIEAO0BAaTh MOJY4YCHHbIE (PYHKIHH, CTPOUTH HUX
rpaduku. MaTtepuan 3ToH cojeprKaTesIbHOW JTMHUU HalleJICH Ha Pa3BUTHE YMEHUMN
Y HAaBBIKOB, IO3BOJISIOIIMX BBIPAXATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuuHoOi (opMme: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3ajad,
JOCTYIMHBIX OOYYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TE, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOEHHUS MAaTE€MaTHYECKMX MOJEJEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM 4YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPaACloO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUN, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HAThH
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, m03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peajbHbIX
CUTyallud, MCCIENOBaHUS JTUX MOJENEH C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalii3a, WHTEPIpPETAIllii TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJlaHus BIJICTCHBI B KQXIBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca IMIMPOKO HCIOJB3YETCS ISl PelIeHUs NMPUKIAIHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMy.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS NPHKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHATTU3a.

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 HEJEIO).



COILEP KXAHUE OBYYEHUSA

Yucna v BBIYMCICHUA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mepuoauueckue apodu. [lpumenenue npobGeil M MPOLEHTOB MAJs
peleHns NPUKIaAHbIX 3a1a4 U3 Pa3JIUYHbIX OTPACIeH 3HAHUN U PEAIbHOU KU3HH.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UpPpALMOHANBHBIE YHCIIA.
Apudmernueckue  omnepalMd ¢ JCUCTBUTENbHBIMU  4HMclIaMu.  Mojayib
JNENUCTBUTEIBLHOTO YHUCHa U ero cBoicTBa. [IpuOmmk€HHbIE BHIYMCICHUS, TIPABHUIIA
OKPYIJIEHUSI, IPUKUAKA U OLIEHKA PE3YJIbTATa BHIYUCICHUN.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTETICHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHbie W HaTypaibHbIC
Jorapu@Mmsl.

CuHyc, KOCHUHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CiencTBus. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHHUSI IEJBIX U APOOHO-PAIIMOHAILHBIX YPAaBHEHUN U
HEPABEHCTB. MHOIOYIEHBI OT OJHOW MEPEMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHOrowiessl ¢  LEJIbIMU
koapunuentamu. Teopema Buera.

[TpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUN, CONEPKAIINX CTENIEHN U KOPHH.

HNppaunonanbHbie YPaBHEHUS. OcHoBHbIE METO/IbI peuieHus
UppaIMOHAIbHBIX YPAaBHEHUI.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3oBaHue BbIpaXEHH, COAEPIKALIUX JTOTApU(PMBI.

Jlorapudmuueckue YpaBHEHUS. OcCHOBHBIE METO/IbI peLIeHMs
Jorapu(pmMHUECKUX YpaBHEHUI.

OCHOBHBIE TPUTOHOMETPUYECKHUE (GopMyJIbIL. IIpeo6pasoBanue

TPUTOHOMETPUYECKUX BbIpAKEHUN. Peliene TpuroHoMeTpuyecKux ypaBHEHUN.
Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OmnpenenuTenb MaTpuibl 2X2, €ro TEOMETPUYECKHUU CMBICI |



CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHMS, TPUMEHEHUE ONPEAECIUTENS s PEeLICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelieHue NpUKIAIHBIX 3a4a4 C IOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne NOCTPOGHHOW MOJENU €
IIOMOIUIBIO MaTPHI] U OTIPEIEITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMH W HEPABEHCTB K DPEIICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX O0JacTedl HayKd M peaJbHOU
KU3HU.

DyHKUMM U TPaPUKHU

OyHkuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosumms Qyukumii. 'papuk  ¢GyHKImu. OiaeMeHTapHble TpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6usacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[IpomexyTku 3HaKOnocTossHCTBa. YETHBIC M HeU€THBIE QyHKIMU. [lepruonnueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
dbynaknuu. Hanbospiiee n HauMeHbIee 3Ha4eHusT QYHKIINHM HAa IPOMEXKYTKE.

Jluneiinasi, KBaapaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM TOKazareneM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M Tpaduk KOpHS N-OM CTemeHH Kak (PyHKIUH OOpaTHOMU
CTEIIEHU C HATYpPAJIbHBIM II0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpoOIEccaXx M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTEeMaTUYECKON WHIYKLWU. MOHOTOHHBIE U OrpaHUYCHHbBIC
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas 1 TeoMeTpUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
porpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHBIX
NpoleHTOB. Vcnosib30BaHWE TIPOTPECCHH IS PEIICHUS peajbHbIX 3aJad
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QYHKIMH HENPEpHIBHBIX HAa OTpe3ke. Meron



VHTEPBAJIOB JJIsi PEUICHHS HEpPaBEHCTB. [IpuMeHEeHHe CBOMCTB HENMPEPBIBHBIX
GyHKIMI 1715 petieHus 3aaa4.

[lepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTPUIECKUN U
(bu3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKIUH.

[IpousBoaHbie  3nemMeHTapHbIX  ¢GyHKuuid.  [IpousBoaHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHokecTBa M JIOrHKA

MHoO)kecTBO, OmNepaluy HaJ MHOXECTBAaMUM W HX CBOWCTBA. [[narpammebl
Oiinepa—Benna. [lpumeHeHHe TEOPETMKO-MHOMKECTBEHHOTO — amnmapara s
ONMCaHUs pealbHbIX MPOLECCOB M SABJICHUM, NPHU PELICHUH 3aJady W3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenve, Teopema, CBOMCTBO MaTEeMaTHUYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBEHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIETO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOro  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMYA 1 Ha3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3ju4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

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



TOTOBHOCTH ¥  CIHOCOOHOCTh K  MAaTreMaTH4YeCKOMYy  OOpa30BaHHMIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
Ha TPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaloUIed Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

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 [UBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOUMOTO aHAJIH3a;

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

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOAECHUAX W YTBEPKACHUAX, IpelaraTb KpUTEpUU IUIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUHM, YMO3AKIFOUCHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MMPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTe/IbCKHE 1eHCTBHSA:

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JAaHHOE, (hOPMUPOBATH TUIIOTE3Y, APrYMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBaTh OOOOLIEHUS M BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOIO  HAOJIONEHMS, HUCCJEJOBAaHMS, OLIECHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000ICHU;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCA, a TAaKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U ISl pEUIEHUS 33]1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHQMOPMAIIMIO PA3IUYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OILICHUBATh HaAEKHOCTD uHdopmMauu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM 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 PEIICHUS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yJbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranu3anus:

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

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUWH YYeOHBIX 3ajay, MPUHUMATh 1€Jb 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), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJI€EHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadasila MaTeMaTUYECKOTO aHATTN3ay:

Yucsia v BBIYMCICHUS:

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

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

MPUMEHSATH NMPUOIMKEHHBIEC BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, 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;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

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

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEepUPOBATh MOHATUAMM: APKCHHYC, apPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

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

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSTDH
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 CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEANBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

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

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jorapu(pMUUECKr€e YpaBHEHNUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIK OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMyIIbI AJis MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

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

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBATh
MOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBanus rpadUuKoB PyHKINH;

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

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (yHKUIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTenmeHM Kak (PYHKIMHM OOpaTHOM CTENeHU ¢
HaTypaJbHBIM I10Ka3aTelleM;

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

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

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

UCIIONB30BaTh rpaduku  (YyHKUUH JUIs  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHUMOCTEH MpU peUIeHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAs MPOTPECCHs], TUHEHHBIN U
AKCIIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

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



CBOOOIHO OTIEPUPOBATH MOHATUSIMH: MTOCIIEOBATENLHOCTD, CIIOCOOBI 3a/1aHUs
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IMOCIICIOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKIACHHMS MAaTeMaTHYeCKOro aHajin3a KaK aHalu3a
OECKOHEUHO MaJbIX;

CBOOOMHO OINEpPUPOBATH TOHATHUSMHU: HENPEPBIBHbIE (YHKIMH, TOYKH
pa3pbiBa rpaduka pyHKIUN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOJTHO OIEpUPOBaTh MOHITHEM: (YHKIHS, HEMpEepbhiBHAsS Ha OTPE3KE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKITUH JIsl peIICHUS 3a/1a4;

CBOOOMHO OINEpUPOBaTh TOHATHUSMU: TIEpBasi W BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATHh MTPOU3BOAHBIC CyMMBI, TIPOU3BEIACHUS, YaCTHOTO M KOMIIO3UITUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCTIONIb30BaTh TEOMETPUYCCKU W (PU3UYECKH CMBICT MPOU3BOIHON IS
pelIeHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpPOBATh MOHATUSMU: MHOXECTBO, OMEpalud  HaJ
MHOKECTBAMU;

UCTIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN armapar Jyisi OMUCAHHsI PEaTbHBIX
IIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUeOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO0 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
ypaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)

Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoTsbI

pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.

1 MHorowiensl. PanimonansHble ypaBHEHUS U 24 1 https://uchebnik.mos.ru
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX https://resh.edu.ru
YpaBHEHUU

5 Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1 https://uchebnik.mos.ru
LETIBIM MTOKa3aTeIeM https://resh.edu.ru

3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1 https://uchebnik.mos.ru
HppaunonaibHble ypaBHEHUS https://resh.edu.ru

4 ITokazarenbHast pynkius. [TokasarenbHble 10 1 https://uchebnik.mos.ru
ypaBHEHUS https://resh.edu.ru

5 Jlorapudmuaeckas GyHKIHS. 18 1 https://uchebnik.mos.ru
Jlorapudmuueckue ypaBHEHUS https://resh.edu.ru
TpuroHomeTpudecKue BIPAKEHUS U https://uchebnik.mos.ru

6 22 1 .
ypaBHEHUS https://resh.edu.ru

7 n 10 1 https://uchebnik.mos.ru

OCJIEI0BAaTEIBHOCTH U MPOTPECCUU https://resh.edu.ru
https://uchebnik.mos.ru

8 HenpepsiBable pynkuuu. [IponzBoanas 20 1 https://resh.edu.ru

9 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 5 5 https://uchebnik.mos.ru
3HaHUI https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVNTAHUPOBAHUE

10 KJIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 MHO03k€ecTBO, Onepaluy HaJl MHOKECTBAMH U 1 https://uchebnik.mos.ru
HX CBOMCTBA https://resh.edu.ru

https://uchebnik.mos.ru

2 i -B 1
Jlnarpamvet Siinepa-Benia https://resh.edu.ru

3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 https://uchebnik.mos.ru
arnmapara i peleHus 3a1a4 https://resh.edu.ru
Pammmonansueie yncna. OOBIKHOBEHHEIE U .

4 CCATHYHBIC IPOOH, MPOLIEHTHI, OCCKOHEYHBIC 1 hutpsi/Pchiebiik.mos. i
A AIPODH, TpOTL ’ https://resh.edu.ru
NepUOANYECKUE APOoOH
Pammmonansubie yncna. OOBIKHOBEHHEIE U .

5 CCATUYHBIC IPOOH, TPOLIEHTHI, OECKOHEYHBIC 1 hutpsi/Pchiebiik.mos. i
a APODH, Tpon ’ https://resh.edu.ru
MePUOIUYECKHE TpoOH

6 [Tpumenenue apoGeit 1 MPOIEHTOB IS 1 https://uchebnik.mos.ru
pelIeHHs TPUKIAIHBIX 3a1a4 https://resh.edu.ru

7 [Tpumenenue apoOeit 1 MPOIEHTOB IS 1 https://uchebnik.mos.ru
peLIEHNs TPUKIIAIHBIX 3a0a4 https://resh.edu.ru

8 JleicTBuTeNbHBIC YKcia. PanimonanbHbIC U 1 https://uchebnik.mos.ru
MppanyoHaIbHbIC YHCIa https://resh.edu.ru

9 Apudmernueckre onepanuu ¢ 1 https://uchebnik.mos.ru
JICMCTBUTEIIBHBIMH YU CIaMH https://resh.edu.ru

10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 1 https://uchebnik.mos.ru
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CBOMCTBA

https://resh.edu.ru

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa

https://uchebnik.mos.ru

11
OprTJIeHI/IH: MPUKHJIKA U OLIEHKA pe3yjibTaTa https://resh.edu.ru
BBIUNCIICHUNU
OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U .

12 00HO-pallMOHAIBHBIX YPABHEHUHN U https://uchebnik.mos.ru
P pan yp https://resh.edu.ru
HEPaBEHCTB
OCHOBHBIE METOJIbI PEIICHHUSI IIEJIBIX U .

13 00HO-pallMOHAIBHBIX YPABHEHUHN U https://uchebnik.mos.ru
P pan yp https://resh.edu.ru
HEPaBEHCTB
OCHOBHBIG METOAbBI PCUHICHUA LICIbIX U A

14 00HO-pa I/IOHaJIbII{)BIX aBHEHUI U https://uchebnik.mos.ru
P pan My https://resh.edu.ru
HEPaBEHCTB
MHorousieHsI OT OJTHOU HepEeMEHHOM. .

P https://uchebnik.mos.ru

15 Jlenenne MHOrO4JIeHa Ha MHOTOUJIEH C _

https://resh.edu.ru
octaTtkoM. Teopema besy

16 MHorouIeHBI ¢ 1eABIMA KO3 DUITUSHTAMH. https://uchebnik.mos.ru
Teopema Buera https://resh.edu.ru

17 P . . https://uchebnik.mos.ru

CIICHUEC CUCTCM JIMHCHUHBIX ypaBHeHI/II/I https://resh.edu.ru
18 Pemenue cucreM TMHEWHBIX YpaBHEHUHN https://uchebnik.mos.ru
yp https://resh.edu.ru
Marpuiia cucTeMbl JTUHEHHBIX YPABHEHUN.

19 Onpenenurtenb MaTPULBI 2X2, €T0 https://uchebnik.mos.ru
T€OMETPUUYECKUI CMBICIT U CBOWCTBA; https://resh.edu.ru
BBIUNCJIICHUC €T'0 3HAYCHU A

20 Onpenenurenb MaTPUILBI 2X2, €r0 https://uchebnik.mos.ru

r€OMETPUUYECKUI CMBICIT U CBOMCTBA;

https://resh.edu.ru
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BBIYUCICHUC €0 3HAYCHUA

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus

https://uchebnik.mos.ru

21
CUCTEMBI JINHEWHBIX YPaBHEHUI https://resh.edu.ru

99 Pemenue npuknaaHeix 3aa4 ¢ MOMOIIBIO https://uchebnik.mos.ru
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://resh.edu.ru

93 Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOLIBIO https://uchebnik.mos.ru
CHUCTEMBI JINHEWHBIX YPaBHEHUI https://resh.edu.ru
KonTtponbHast pabota: "PanronansHbie )

24 aBHCHHS U HepaBeHCTBA. CUCTEMBI theid. chebnibn iy
P . P o https://resh.edu.ru
JMHENHBIX ypaBHEHUN"

DyHKIMA, CIOCOOBI 3aTaHUs KIIHH. .
25 BS}Z:/H\I;HO obpaTtHbIe (1);[ K HH(l)}II{HOI\fIlHOSI/I ust hutpsi/Pchiebiik.mos. i
. p YHIIHH. 1 https://resh.edu.ru
byHKIHMA

26 I'paduk pyHkumu. DnemMeHTapHbIe https://uchebnik.mos.ru
npeobpaszoBanus rpadukoB QyHKINN https://resh.edu.ru
OO01acTh OIpeneneHnus 1 MHOKECTBO )

97 - (bp i i, Hysu bysxuun https://uchebnik.mos.ru

YHICHHHR. T YHICHHH. https://resh.edu.ru
[IpoMexyTKH 3HaK TOCTOSHCTBA
UYETHbIe U HEUETHBIE KIUU.
28 [Mepuoanyeckue ¢ (Il()yEI/IHH OMEXKYTKHU httpse/iuchebnik.mos.
pHOA YHICHIH. 1P It https://resh.edu.ru
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl 1 MUHUMYMBI KIIMH.
M YMBI QYKL https://uchebnik.mos.ru
29 Hawnbonbiree 1 HauMeHbIIIee 3HAUCHUE _
https://resh.edu.ru
GYHKIMH Ha IPOMEKYTKE

30 JluneliHasi, KBagpaTU4Has U JPOOHO- https://uchebnik.mos.ru
nuHenHas QyHKIIu https://resh.edu.ru

31 DJIeMEHTapHOE UCCIIEJOBAHUE U MTOCTPOCHUE https://uchebnik.mos.ru

rpaduKoB 3TUX QYHKIUN

https://resh.edu.ru
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3H€M€HTapHOG HCCJIICAOBAHUC U ITOCTPOCHUC

https://uchebnik.mos.ru

32
rpadukoB 3TuX QyHKUINN https://resh.edu.ru
CTteneHb C 11e1bIM MoKa3aTeaeM. bunom https://uchebnik.mos.ru

33 _
Herorona https://resh.edu.ru
Crenens ¢ 1esbIM NTOKa3aresneM. buaom https://uchebnik.mos.ru

34
Herorona https://resh.edu.ru

35 CrenenHasi QyHKIUS C HATYPATBHBIM U https://uchebnik.mos.ru
1eNbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk https://resh.edu.ru

36 KonTtponsnas padora: "Crenennast QyHKIIHSL. https://uchebnik.mos.ru
E€ cBoiicTBa u rpaduk” https://resh.edu.ru

37 Apudmerndeckuii KOpeHb HATypaIbHOMN https://uchebnik.mos.ru
CTENEHU U €ro CBOMCTBA https://resh.edu.ru

38 Apudmernueckuii KOpeHb HaTypaTbHON https://uchebnik.mos.ru
CTEIIEHU U €ro CBOMCTBA https://resh.edu.ru

39 [IpeoOpazoBaHust YUCIOBBIX BBIPAKCHU, https://uchebnik.mos.ru
COZIepKAIIUX CTEIIEHU U KOPHHU https://resh.edu.ru

40 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH, https://uchebnik.mos.ru
CoAEpKaIINX CTENIEHU U KOPHU https://resh.edu.ru

a1 [IpeoOpazoBaHust YUCIOBBIX BBIPAKCHUH, https://uchebnik.mos.ru
COZEepKAIIUX CTEIIEHU U KOPHHU https://resh.edu.ru
HppannonanpHble ypaBHeHusI. OCHOBHEIE .

42 MSII“)O bl PEIIECHUS IZp alMOHAJIbHBIX https://uchebnik.mos.ru

A pu ppatt https://resh.edu.ru

YpaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

43 Mgfo HBI SIICHUS Zp AIMOHATBHBIX https://uchebnik.mos.ru

g pv ppatt https://resh.edu.ru

ypaBHEHHUI

44 HNppanuonanbubie ypaBHeHU. OCHOBHBIE https://uchebnik.mos.ru

METO/IbI PEIICHUS UPPALIMOHATBHBIX

https://resh.edu.ru
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YpaBHEHHI

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

https://uchebnik.mos.ru

45
UPPALMOHAIIBHBIX YPABHEHUN https://resh.edu.ru
16 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN https://uchebnik.mos.ru
HMppalMoOHaJIbHBIX YPaBHEHUM https://resh.edu.ru
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU https://uchebnik.mos.ru
UPPALMOHAIIBHBIX YPABHEHUN https://resh.edu.ru
48 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU https://uchebnik.mos.ru
UPPALMOHAIIBHBIX YPABHEHUN https://resh.edu.ru
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK )
49 byHKIMH 0OpaTHOM CTEICHH C HATYpaIbHBIM hutpsi/Pchiebiik.mos. i
YHER p P https://resh.edu.ru
MoKa3areyieM
CBoiicTBa U rpaduK KOpHS N-OHM CTENEHU KaK .
50 bynkuuu o6 I;Ti)oﬁ CTGID)HGHI/I C HaTypaJbHBIM https.//uchebnik. mos.
YHER p P https://resh.edu.ru
noKa3aresiem
KourpombHas padora: "CsoiicrBa 1 rpaduk .
51 KO H$II) n-oi CTSHGHI/I Hppa I/IOHaJIBHEIe(b hitps:/Auchebnik.mos.ru
p - ppatt https://resh.edu.ru
ypaBHeHHUA"
59 CTeneHb C pallMOHaIBHBIM MTOKA3aTeNIeM U €& https://uchebnik.mos.ru
CBOMCTBA https://resh.edu.ru
53 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €& https://uchebnik.mos.ru
CBOMCTBa https://resh.edu.ru
54 Crenens ¢ pallMOHAIBHBIM MOKa3aTeNneM u eé https://uchebnik.mos.ru
CBOMCTBA https://resh.edu.ru
55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U https://uchebnik.mos.ru
rpaduk https://resh.edu.ru
56 Hcnonb3oBanue rpadguka GyHKITUN 15 https://uchebnik.mos.ru

pellIeHNs] ypaBHEHUI

https://resh.edu.ru
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Hcnonp3oBanue rpaduka GyHKIMM 115

https://uchebnik.mos.ru

o7

pellIeHNs] ypaBHEHUI https://resh.edu.ru

58 [loka3arenbHble ypaBHeHUsA. OCHOBHbIE https://uchebnik.mos.ru
METO/BbI PEIICHUS [IOKA3aTEIbHbIX YPAaBHEHUN https://resh.edu.ru

59 ITokazarenbHble ypaBHEHUS. OCHOBHbBIE https://uchebnik.mos.ru
METO/IbI PELICHHS TOKA3aTEIbHbIX YPaBHEHUN https://resh.edu.ru

60 [loka3arenbHble ypaBHeHUs. OCHOBHbIE https://uchebnik.mos.ru
METO/bI PELICHHS TOKA3aTEIbHbBIX YPaBHEHUN https://resh.edu.ru

61 KonTtponpHas padora: "I[lokazarenbHas https://uchebnik.mos.ru
¢byukmus. [TokasarensHble ypaBHEHUS" https://resh.edu.ru

. https://uchebnik.mos.ru
62 Jlorapugm umncna. CoiicTBa jJorapudpma https://resh.edu.ru

. https://uchebnik.mos.ru
63 Jlorapudm uucna. CoiicTsa jgorapudpma https://resh.edu.ru

. https://uchebnik.mos.ru
64 Jlorapudm uucna. CoiicTsa jorapudpma https://resh.edu.ru

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI https.//uchebnik. mos.
P p https://resh.edu.ru

66 JlecATHYHBIE U HATypalIbHbIE JIOrapr(MbI hutpsi/Pchiebiik.mos. i
P P https://resh.edu.ru

67 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX https://uchebnik.mos.ru
J0rapupmbl https://resh.edu.ru

68 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX https://uchebnik.mos.ru
sorapuMbl https://resh.edu.ru

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX https://uchebnik.mos.ru
Jorapupmbl https://resh.edu.ru

70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U https://uchebnik.mos.ru

rpaduk

https://resh.edu.ru
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Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U
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71
rpaduk https://resh.edu.ru
79 Hcnonp3oBanue rpaduka GyHKIMM 115 https://uchebnik.mos.ru
pelueHusl ypaBHEHUI https://resh.edu.ru
73 Hcnonk3oBanue rpapuka QyHKIMH s https://uchebnik.mos.ru
pellIeHNs] ypaBHEHUI https://resh.edu.ru
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE )
74 MeTOpBI(b SIICHUS ngfa npMUIECKUX https://uchebnik.mos. u
g pv P https://resh.edu.ru
ypaBHEHHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE i
75 METOBI peIIeHus JTorapu(HMUIECKUX https://uchebnik.mos.
A pu P https://resh.edu.ru
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC i
76 METO/BI peIIeHUs JTorapu(HMUIECKUX https://uchebnik.mos. u
A pu P https://resh.edu.ru
ypaBHEHUM
77 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN https://uchebnik.mos.ru
Jorapu(MHUUECKUX YpaBHECHUN https://resh.edu.ru
78 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN https://uchebnik.mos.ru
norapupMHUECKUX ypaBHEHUI https://resh.edu.ru
79 Kontponshas pabdora: "Jlorapudpmuueckas https://uchebnik.mos.ru
¢ynkuus. Jlorapupmuueckue ypapaenus" https://resh.edu.ru
80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC https://uchebnik.mos.ru
YHCIIOBOT'O apTyMEHTA https://resh.edu.ru
81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://uchebnik.mos.ru
YHCIIOBOI'O ApTyMEHTA https://resh.edu.ru
82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC https://uchebnik.mos.ru
YHUCJIOBOT'O apryMeHTa https://resh.edu.ru
83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC https://uchebnik.mos.ru
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YHCIIOBOI'O apryMeHTa

https://resh.edu.ru

Tpuronomerpuyeckasi OKpy>KHOCTb,

https://uchebnik.mos.ru

84 oTIpeieIeHne TPUTOHOMETPHUECKUX (DYHKITHIA https://resh.edu.ru
YHUCIJIOBOIO apryMeHTa
o Tpuronomerpudeckast OKpy>KHOCTb, ) httos://uchebnik mos.ru
OTpeieIeHue TPUTOHOMETPHUYECKUX (DYHKITHIA https://resh.edu.ru
YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI https.//uchebnik. mos.
https://resh.edu.ru
87 https://uchebnik.mos.ru
OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITHI https://resh.edu.ru
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI https.//uchebnik. mos.
https://resh.edu.ru
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI hutpsi/Pchiebiik.mos. i
https://resh.edu.ru
[IpeoOpazoBanue TPUTOHOMETPHUUECKUX https://uchebnik.mos.ru
%0 BBIPAKECHUI https://resh.edu.ru
01 [IpeoOpa3zoBanre TPUTOHOMETPUUECKUX https://uchebnik.mos.ru
BBIPAXKEHUIN https://resh.edu.ru
92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX https://uchebnik.mos.ru
BBIPAKECHUM https://resh.edu.ru
[IpeoOpazoBanue TPUTOHOMETPHUUECKUX https://uchebnik.mos.ru
%3 BBIPAKECHUM https://resh.edu.ru
94 Perienne TpUrOHOMETPUYECKUX YPaBHEHHIH https.//uchebnik. mos.
https://resh.edu.ru
95 Perrenre TPUTrOHOMETPUYECKUX YPaBHEHHI hutpsi/Pchiebiik.mos. i
https://resh.edu.ru
. https://uchebnik.mos.ru
96 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM

https://resh.edu.ru
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97 Pemenne TpuroHOMETpUIECKUX YpaBHEHUM https://resh.edu.ru
98 Penienye TpUroHOMETPUYECKUX YPABHEHUN https://uchebnik.mos.ru
P P yp https://resh.edu.ru
99 P N . https://uchebnik.mos.ru
ClICHUE TPUTOHOMETPUYCCKHUX YPaBHEHUH https://resh.edu.ru
100 Penienye TpUroHOMETPUYECKUX YPABHEHUN https://uchebnik.mos.ru
p p yp https://resh.edu.ru
KonTtponbHas padota: "TpuroHoMmeTpuieckue i
101 0 « https://uchebnik.mos.ru
BBIpa eHI/IiI‘ 1 TPUTOHOMETPUYIECKHUE https://resh.edu.ru
YpaBHEHUA
ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHHUs .
102 [IOCJIEN0BaTEIbLHOCTEN. MeTo https://uchebnik.mos.ru
a . ) a https://resh.edu.ru
MaTeMaTU4eCKOW WHTYKIIUN
MOHOTOHHBIE U OTPaHUYCHHBIC .
https://uchebnik.mos.ru
103 MocJIeIoBaTeIbHOCTH. MicTopus ananuza _
https://resh.edu.ru
0ECKOHEUHO MaJIbIX
https://uchebnik.mos.ru
104 Apudmerrdeckast mporpeccus https://resh.edu.ru
105 T'eomerpuueckas nmporpeccus https://uchebnik.mos.ru
p porp https://resh.edu.ru
106 beckoneuHno yObIBaroIIasi reoMeTprUIecKas https://uchebnik.mos.ru
nporpeccust https://resh.edu.ru
107 CymMma 6eckoHeuHO yObIBaroIeit https://uchebnik.mos.ru
T€OMETPUUYECKOU TPOTrPECCUU https://resh.edu.ru
108 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT. https://uchebnik.mos.ru
Hucno e. Dopmyiia CI0KHBIX IIPOLEHTOB https://resh.edu.ru
109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT. https://uchebnik.mos.ru

Yucno e. DopMyra ClI0KHBIX MPOILEHTOB

https://resh.edu.ru
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Hcnonp3oBanue Nporpeccuu uisk peleHus

https://uchebnik.mos.ru

110
peanbHBIX 3a4a4 MPUKIAIHOTO XapakTepa https://resh.edu.ru
111 KonTtponbhas padora: "[locnenoBareabHOCTH https://uchebnik.mos.ru
U nporpeccun” https://resh.edu.ru
112 u b . https://uchebnik.mos.ru
CIIPCPBIBHBIC (PYHKIIMHU U UX CBOUCTBA https://resh.edu.ru
113 Touka pa3pbiBa. ACUMITOTHI TpaduKOB https://uchebnik.mos.ru
byHKUIMI https://resh.edu.ru
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA https://uchebnik.mos.ru
OTpe3Ke https://resh.edu.ru
115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha https://uchebnik.mos.ru
OTpe3Ke https://resh.edu.ru
116 M https://uchebnik.mos.ru
€TOJl NUHTEPBAJIOB JJIsl PEILICHUS] HEPABEHCTB https://resh.edu.ru
117 M https://uchebnik.mos.ru
€TOJl NHTEPBAJIOB JIJIsl PEILICHUS] HEPABEHCTB https://resh.edu.ru
118 M https://uchebnik.mos.ru
CTO MHTCPBAJIOB IJId PCIICHUA HCPABCHCTB https://resh.edu.ru
119 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX https://uchebnik.mos.ru
(GyHKUIMN 1715 pelieHus 3a1au https://resh.edu.ru
120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX https://uchebnik.mos.ru
(GyHKUIMN 1715 pelieHus 3a1au https://resh.edu.ru
121 n b https://uchebnik.mos.ru
cpBas 1 BTOpas NPpOU3BOAHLIC (DYHKIITUN https://resh.edu.ru
122 Omnpenenenue, reOMETPUIECKUI CMBICIT https://uchebnik.mos.ru
MIPOU3BOAHOMN https://resh.edu.ru
123 Onpenenenne, GU3NIECKUN CMBICTT https://uchebnik.mos.ru

MIPOU3BOAHOMN

https://resh.edu.ru
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YpaBHeHUE KacaTeNlbHON K TpaduKy

https://uchebnik.mos.ru

124 byHKIUHA 1 https://resh.edu.ru
125 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1 https://uchebnik.mos.ru
byHKUIIN https://resh.edu.ru
. https://uchebnik.mos.ru
126 [Tpou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIMN 1 https-//resh.edu.ru
. https://uchebnik.mos.ru
127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1 https://resh.edu.ru
108 [Ipon3BoaHas CyMMBI, IPOU3BENCHMS, 1 https://uchebnik.mos.ru
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN https://resh.edu.ru
129 [IpousBogHas CyMMBbI, IPOU3BEICHUS, 1 https://uchebnik.mos.ru
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIUH https://resh.edu.ru
130 [IponsBoaHas CyMMBI, IPOU3BEACHMS, 1 https://uchebnik.mos.ru
YaCTHOTO ¥ KOMITO3UIIMU (QYyHKINUN https://resh.edu.ru
. " https://uchebnik.mos.ru
131 Kontponbnas padota: "[IponsBoaHas 1 1 https://resh.edu.ru
[ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS https://uchebnik.mos.ru
132 N 1
3HaHuii: "YpaBHeHus" https://resh.edu.ru
133 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS 1 https://uchebnik.mos.ru
3HaHui: "OyHKIHK" https://resh.edu.ru
https://uchebnik.mos.ru
134 Hrorosast KoHTpoJbHASA paboTa 1 1 https://resh.edu.ru
https://uchebnik.mos.ru
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1 https://resh.edu.ru
[ToBTOpenue, o6oOIIeHNE, CUCTEMAaTH3AIUS https://uchebnik.mos.ru
136 - 1 _
3HAHUU https://resh.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMAaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Havyasla MaTeMaTH4YecKoro aHanu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T"., CemenoB I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueir Mopakosuua A.I'., O0111€CTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO

«MOL MHEMO3HNHA»

METOJIUYECKUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Mopakosuy, A. I'. AnreOpa u Hayaia MaTeMaTHYECKOTO
aHanu3a. Yrayosennsid ypoBeHb. 10-11 knacc. Meroauueckoe nocodue st

yuutens / A. I'. Mopakosuy, 1. B. CemenoB. — M. :

BUHOM. Jla6opatopus 3nanui, 2020.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1) https://uchebnik.mos.ru

2) https://resh.edu.ru



