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MNOACHUTEJBHASA 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-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE 00YyJaroluXcsl Ha YPOBHE, HEOOXOIUMOM
JUIL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro ydyeOHOro Kypca oOydaromiuecs OBIJIAJIEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4eckon 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» BbIIETIEHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANYECKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCs HAa NPOTSHKEHUM JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBIISICTCSI HMHTETPATUBHBIM, 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-METOAMYEeCKas 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
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrate OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, IMOKA3aTCIbHBIX, JIOTApU(PMUUYCCKUX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHH.
Jannasi copepkarenbHasi JUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHATbHBIX,
UPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brarogaps u3ydeHuro 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 3314, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToqM4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSMU y4e€OHOro 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 MaTEMaTHYECKUM aHAJIM30M,
TaK U C pELICHHEM ypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENIOBAaTh IMOJIY4YEHHbIE (PYHKIHMH, CTPOUTHh HUX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HallCJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3ajad,
JOCTYIMHBIX OOYYaIOIIUMCS, 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 TIOCTPOEHHUSI MAaTE€MaTH4YECKUX MOJENEH pealbHbIX CUTYallHH,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeThko-
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 MpU3HATh
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET 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 peabHbIX
CUTyallud, HCCIEJOBAaHUS JTUX MOJENed C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllii TOJYyYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesioB MPOTpaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca IMIMPOKO HCIOJB3YETCsS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh ~ aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHMIO HABBIKOB PEIICHUS NPHUKIAJIHBIX 3a71ad
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 HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
pELIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
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 HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

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 apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

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

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPAlHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. PelieHrie TpuroHoMeTpruiecKuX ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbBIE (QYHKIHH.
Komnozunus ¢ynkuuit. 'paduk dyHkiuu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
dbyaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIMHA. MaKCUMyMbl ¥ MHUHHMYMBI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMU Ha POMEXKYTKE.

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

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENEHW KaK (YyHKIMH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

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

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUST BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. @opmyiia CI0KHbBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB 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.

[TIpousBogubie  anmemeHTapHbix  ¢yHKuui.  [IpousBomHas ~ CcyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3adad U3 APYTrHX
y4eOHBIX 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 uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

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

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMM U TPaPUKH

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 KCCIENOBAaHUS 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 HAaUMEHbBIIEro  3HAYCHUMH
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS 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 IUIOWAAEeH MIoCKuX (Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONIb30BAaHUE DJTHUX JOCTHXKEHUH B JAPYTrUX HayKax, TEXHOJOTHusX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIErO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3IMYHbIX 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 MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryisipHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOM JesATEebHOCTU, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS L[IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBJSIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

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

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUECHUHM, YMO3AKIFOUECHH 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 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
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;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3IUYHBIX 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 MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3a7auH,
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 MO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

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

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 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH YYEOHBIX 3ajady, MPUHUMATh 1E€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbI» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJI€EHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHEeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO 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;



CBOOOJTHO ONEPUPOBATHh TMOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
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 MOHSATUSMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHMCJIOBOIO 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,
MHOTOUJIEH ¢ IedbMH KOo3(h(dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pelIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIIBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

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

UCIIOJIb30BaTh CBONMCTBA jorapudmoB 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;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

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

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMNA, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINH;

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

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHWEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM KaK (PYHKIHMHU OOpaTHOM CTENEHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPA(UKOB;

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

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
orpeziesieHue 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 OMEpPUPOBATh MOHATHIMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCIIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSITHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINH;

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

CBOOOJIHO OIEpUpOBaTh TMOHIATUSMHU: 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:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE 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
OmpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TMpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.

1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1 0 http://school-
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX collection.edu.ru
YpaBHEHUU

) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1 http://school-
LIEJIBIM TTOKa3aTesIeM collection.edu.ru

3 Apudmernieckuil KOpeHb N-0i CTENECHH. 15 1 http://school-
HppaunonaibHble ypaBHEHUS collection.edu.ru

4 [TokazarenbHast pynkius. [TokasarenbHble 10 1 http://school-
ypaBHEHUS collection.edu.ru

5 Jlorapudmuaeckas GyHKIHS. 18 1 http://school-
Jlorapudmuueckue ypaBHEHUS collection.edu.ru

6 TpuroHomeTpudecKue BIPAKEHUS U 2 1 http://school-
YpaBHECHUSA collection.edu.ru

http://school-

7 [TocnenoBaTenbHOCTH U IPOIPECCUU 10 1 HEDISEA00
collection.edu.ru
http://school-

8 HenpepsiBable pynkuuu. [IponzBoanas 20 1 collection.eduru

9 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 5 ) http://school-
3HAHUU collection.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” | http://school-
MPOU3BOAHOMN collection.edu.ru
http://school-

2 [TepBooOpasHast 1 HHTETpa 12 1 AERASEI00=
collection.edu.ru

3 I'paduxu TPUrOHOMETPUUECKUX (DYHKITHIA. 14 ) http://school-

TpuroHomerpruuecKkue HEPABEHCTBA collection.edu.ru
4 HppannonaiibHble, MOKa3aTeIbHbBIE U 4 1 http://school-
norapu(MuIecKrue HEPaBEHCTBA collection.edu.ru
http://school-

5 KommiekcHeie uncna 10 1 _M
collection.edu.ru
http://school-

6 HarypanbHblie u 1ienble yncina 10 1 .
collection.edu.ru

CucreMbl palliOHaIbHBIX, UPPALUOHATBHBIX httor//schoal
7 MOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 HEDISEA00
. collection.edu.ru
ypaBHEHHI
http://school-

8 3aia4yu ¢ napameTpamu 16 1 TPDBER00E
collection.edu.ru

9 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS 16 ) http://school-

3HAaHUHU collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
udpposbie
Nen/m Tema ypoka KouTtpoJbHbie udpp
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
. http://school-
1 narpaMmsbl Ditepa-Benna 1 0 .
Jluarp p collection.edu.ru
) [[MHO€eCTBO, ONEepaliiy HaJl MHOKECTBAMHU 1 0 http://school-
Y UX CBOWCTBA collection.edu.ru
3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 0 http://school-
anmnapara sl peleHus 3a1ad collection.edu.ru
Pammmonansubie yncna. OOBIKHOBEHHEIE U
http://school-
4 JECATUYHBIE TPOOH, IPOIICHTHI, 1 0 .
collection.edu.ru
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
http://school-
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1 0 .
collection.edu.ru
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Tpumenenue apoOeit 1 MPOIIEHTOB IS 1 0 http://school-
peweHus MPUKIAAHBIX 33124 collection.edu.ru
7 [Ipumenenue apoOeit 1 MPOIIEHTOB IS 1 0 http://school-
peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
2 [Ipumenenue npoOei U IPOIIEHTOB TS 1 0 http://school-
peweHus MPUKIAAHbIX 33124 collection.edu.ru
9 [Tpumenenue apoGeit 1 MPOIEHTOB IS 1 0 http://school-
peweHus MPUKIAAHBIX 33124 collection.edu.ru
10 [Tpumenenue apoGeit 1 MPOIEHTOB IS 1 0 http://school-




PCHICHHUA MMPUKIIAIHBIX 3a/1a4

collection.edu.ru

[Ipumenenue qpoOei U IPOIIEHTOB TS

http://school-

1 peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
12 [Ipumenenue qpoOei U IPOIIEHTOB TSt http://school-
peleHus MPUKIIAAHBIX 33124 collection.edu.ru
13 [Tpumenenue apoOeit 1 MPOIIEHTOB IS http://school-
peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
14 [Ipumenenue qpoOei U IPOIIEHTOB TSt http://school-
peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
15 [Ipumenenue qpoOei U IPOIIEHTOB TSt http://school-
peleHus MPUKIIAAHBIX 33124 collection.edu.ru
16 [Tpumenenue apoOeit 1 MPOIIEHTOB IS http://school-
peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
17 [Ipumenenue qpoOei U IPOIIEHTOB TSt http://school-
peLIEHNs TPUKIIAIHBIX 3a0a4 collection.edu.ru
18 [Ipumenenue qpoOei U IPOIIEHTOB TS http://school-
peleHus MPUKIIAAHBIX 33124 collection.edu.ru
19 [erictBuTenbHbIe yncia. PaimonanbHble U http://school-
HppalOHAIIbHBIE YHCIIA collection.edu.ru
20 [evictBuTenbHbIe yncia. ParmonaibHble U http://school-
HppaliOHAIIBHBIE YHCIIA collection.edu.ru
)1 JleficTBuTeNbHBIC YKclia. PanimonanbHbIC U http://school-
HppaliOHAIIBHBIE YHCIIA collection.edu.ru
2 JleicTBuTENbHBIE KA. PalinoHanbHbIe U http://school-
HppaLOHAJIbHBIE YHCIIA collection.edu.ru
7 JleWicTBuTENbHBIC YKClia. PaimonanbHbIC U http://school-
HppaliOHAIIBHBIE YHCIIA collection.edu.ru
24 JleicTBuTENbHBIE UKcIia. PalinonanbHbIe U http://school-




UPPALMOHAIIBHBIE YHCIIA

collection.edu.ru

JleficTBuTeNbHBIC YKclia. PanimonanbHbIC U

http://school-

25 .
UppallOHAIbHBIEC YUCIIa collection.edu.ru
26 Apudmerndeckue onepanuu ¢ http://school-
JIEUCTBUTEIbHBIMHU YU CIIAMU collection.edu.ru
7 Mopynp AEMCTBUTEIBLHOTO YHUCIIA U €T0 http://school-
CBOMCTBA collection.edu.ru
[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
28 0K e KHJIKa U OLIEHKa hitp://sehool-
JIEHUs, IPUKUJIKA U OLIEH .
pyL » TPHKHA . H collection.edu.ru
pe3yJbTaTa BEIUUCICHUN
OCHOBHBIE METO/IbI PEILICHHUSI LIEJIBIX U
29 00HO-paIMOHATILHBIX YPaBHEHUH U huip:zsehool:
AP patl yp collection.edu.ru
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUS LIEJIbIX U
30 00HO-paIMOHATILHBIX YPaBHEHUH U huip:zsehool:
AP patl yp collection.edu.ru
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUSI LIEJIbIX U
31 - ABHEHMA http://school-
HO-pallMOHAJIbHBIX YPaBHEHUHN U .
AP patt yp collection.edu.ru
HEPaBEHCTB
MHOrowieHsl OT OJHON NEPEMEHHOM.
http://school-
32 JleneHre MHOTOUYJIEHA HA MHOTOUJIEH C :
collection.edu.ru
octaTtkoM. Teopema besy
13 MHorouIeHBI ¢ 1eAbIMA KO3 HUITUSHTAMH. http://school-
Teopema Buera collection.edu.ru
N N http://school-
34 Pemenue cucrem JIMHENHBIX ypaBHEHUI .
collection.edu.ru
N N http://school-
35 Pemenue cucrem TMHEHHBIX YpaBHEHUMN

collection.edu.ru




Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurtenb MaTPULBI 2X2, €T0

http://school-

36 . . i
T€OMETPUUYECKUN CMBICI U CBOWCTBA; collection.edu.ru
BBIUMCJICHHE €r0 3HAYCHUS
Onpenenurens MaTpUllbl 2X2, ero

P N P i http://school-
37 TE€OMETPUUECKUNA CMBICIT M CBOWCTBA; .
collection.edu.ru
BBIUKCJICHHE €r0 3HAYCHUS

33 [IpuMeHeHue onpeaeuTens 1 peleHus http://school-
CUCTEMBI JINHEWHBIX YPaBHEHUIN collection.edu.ru

39 Pemenue npuknaaHeixX 3aAa4 ¢ MOMOILBIO http://school-
CHUCTEMBI JINHEWHBIX YPaBHEHUI collection.edu.ru

40 Pewrenne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO http://school-
CHUCTEMBI JINHEWHBIX YPaBHEHUI collection.edu.ru
KonTtponbHas padora: "PanmonanbHble

http://school-
41 ypaBHEHUs U HepaBeHCTBA. CrcTeMsl .
. “n collection.edu.ru
JUHEUHBIX YpaBHEHUMN
OyHKIUS, CTIOCOOBI 3a1aHus (PYHKITUH.
42 B3anmuo obpatubie pynknnn. Kommosurus DLl
o P YHICHHH, " collection.edu.ru
byHKIUI

43 I'paduk Gyakmu. IaeMeHTapHBIC http://school-
npeoOpaszoBanus rpadukoB QyHKUINN collection.edu.ru
OO6uacTh onpeaeneHus: 1 MHOXXECTBO

44 sHaveHit dyHK o PyHK http://school-

HAYCHUU uu. Hynu 17078 .
YHKIL Y YHKIL collection.edu.ru
[TpoMexyTKH 3HaK OCTOSIHCTBA
YeETHblE U HEUETHBIE KIHHU.
45 [Mepuognueckue ¢ EYH [TpomexyTk hutp.: school-
MOJMYECKHU 15038 M " .
PHOA YHEI p . collection.edu.ru
MOHOTOHHOCTH (DYHKITHH
46 MakcuMyMbl U MUHUMYMBI () YHKITHH. http://school-




HaI/I6OJIBH_Iee 1 HAUMCHbBIICC 3HAYCHUC
GYHKIMH Ha IPOMEKYTKE

collection.edu.ru

JluneliHasi, KBaJpaTU4Has U JPOOHO-

http://school-

47 . .
nuHeHas GyHKIUN collection.edu.ru
48 DJIeMEHTapHOE UCCIIEIOBAHUE U TTOCTPOEHUE http://school-
rpadukoB 3TuX QyHKUINN collection.edu.ru
49 DJIeMEHTapHOE UCCIIEJOBAHUE U ITOCTPOCHUE http://school-
rpadukoB 3TuX QyHKUINN collection.edu.ru
50 Crenens c 11es1bIM TTOKa3areseM. bunom http://school-
Herotona collection.edu.ru
51 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom http://school-
Hprotona collection.edu.ru
Crenennas KM C HATYpalIbHBIM H http://school-
1eJIbIM NoKa3areneM. E€ cBolicTBa u rpadux collection.edu.ru
53 KonTtponbnas padora: "CrenenHast http://school-
¢ynxuus. E€ coiictBa u rpaduk” collection.edu.ru
54 Apudmerndeckuii KOpeHb HATypaIbHOMN http://school-
CTENEHU U €ro CBOMCTBA collection.edu.ru
55 Apudmernueckuii KOpeHb HaTypaTbHOU http://school-
CTEIIEHU U €ro CBOMCTBA collection.edu.ru
56 [IpeoOpa3zoBaHMs YUCTOBBIX BRIPAKCHHUH, http://school-
coAepKaIlUX CTCIIEHU U KOPHU collection.edu.ru
57 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH, http://school-
COJZIEpKaIlUX CTENEHU U KOPHUA collection.edu.ru
53 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH, http://school-
coAepKAIUX CTCIIEHU U KOPHU collection.edu.ru
59 HNppanuonanbubie ypaBHeHU. OCHOBHBIE http://school-

MCTOJbI pCHICHUSA UPpPALUOHATIBHBIX

collection.edu.ru




ypaBHEHUU

Hppannonanbusie ypaBHeHUS. OCHOBHBIE

http://school-

60 METO/Ibl PEIICHUS] UPPALlMOHATBHBIX .
p . pp collection.edu.ru
ypaBHEHUN
Hppannonanbusie ypaBHeHUS. OCHOBHBIE
61 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
62 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN http://school-
HMppalMoOHaJIbHBIX YPaBHEHUM collection.edu.ru
63 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU http://school-
UPPALMOHAIIBHBIX YPABHEHUN collection.edu.ru
64 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU http://school-
HMppalMoOHaJIbHBIX YPaBHEHUM collection.edu.ru
65 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU http://school-
HMppalMoOHaJIbHBIX YPaBHEHUM collection.edu.ru
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
66 o 6 N http://school-
KaK KIIM1 0OpaTHOM CTENEHHU C .
i p collection.edu.ru
HaTypaJbHBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
67 o 6 N http://school-
KaK KIIM1 0OpaTHOM CTENEHHU C .
i p collection.edu.ru
HaTypaJbHbIM MIOKa3aTesieM
KonTtponbnas padora: "CBoiicTBa u rpadux
N http://school-
68 KOpHs n-0M creneHu. MppannoHanbHbie .
" collection.edu.ru
YpaBHEHUS
69 CreneHsb ¢ pallMOHAJIBHBIM MOKa3aTeleM U
e€ CBOIICTBa
70 CreneHsb ¢ pallMOHAJIBHBIM MOKa3aTeleM U

€€ CBOIICTBa




CrereHs ¢ pallnOHAJIBHBIM IOKA3aTCJICM U

http://school-

71 L :
e€ CBOWCTBA collection.edu.ru
5 [oka3zatenpHast QpyHKIMS, €€ CBOMCTBA U http://school-
7 rpaduk collection.edu.ru
7 Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI
74 Hcnonp3oBanue rpaduka GyHKIMM 115
pellIeHNs] ypaBHEHUI
[loka3arenbHble ypaBHeHUs. OCHOBHbIE
75 METO/IbI PELICHUS MTOKA3aTENbHbIX
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
76 METO/IbI PEIICHUS TOKA3aTENbHBIX
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
77 METO/IbI PEIICHUS TOKA3aTENbHBIX
ypaBHEHUU
73 KonTtponpHas padora: "I[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHeHUS"
79 Jlorapudm umncna. CoiicTBa jJorapudpma
N http://school-
80 Jlorapugm umncna. CoiicTBa jJorapudpma collection.eduru
81 Jlorapudm yucna. CpoiicTBa orapudpma EIM
collection.edu.ru
82 JlecaTUUHBIE U HATYypaJIbHBIE JTOTapH (MBI h—“‘M
collection.edu.ru
83 JlecaTUUHBIE U HATYypaAJIbHBIE JTOTapH (MBI hitp://sehool-

collection.edu.ru




[IpeoOpazoBanue BEIpaKEHUH, COACPKAIINX

http://school-

84 :
sorapuMbl collection.edu.ru
25 [IpeoOpazoBanue BEIpaKEHHIA, COAEPIKALIIX http://school-
Jorapupmbl collection.edu.ru
26 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX http://school-
sorapuMbl collection.edu.ru
%7 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U http://school-
rpaduk collection.edu.ru
28 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U http://school-
rpaduk collection.edu.ru
29 Hcnonb3oBanue rpaduka GyHKIIUN 15 http://school-
pellIeHNs] ypaBHEHUI collection.edu.ru
90 Hcnonp3oBanue rpaduka GyHKIMM 1715 http://school-
peuieHusl ypaBHEHU I collection.edu.ru
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE
91 10 . orapid oK http://school-
METOJIBI PEIICHUS JToTapu(PMUIECKUX .
8 p., P collection.edu.ru
YpaBHEHUI
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC
92 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC
93 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
94 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
Jorapu(pMHUECKUX YpaBHEHUN
95 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN http://school-
Jorapu(pMHUECKUX YpaBHEHUN collection.edu.ru
96 Kontpoinbnas pabora: "Jlorapupmuueckas http://school-




¢ynkuus. Jlorapupmuueckue ypapaenus"

collection.edu.ru

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

97 1 0
YHCIIOBOTO apryMeHTa

08 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC | 0
YHCIIOBOTO apryMeHTa

99 ApKcUHYC, apKKOCUHYC U apKTaHT€HC | 0
YHMCJIOBOT'O apryMeHTa

100 ApKCHHYC, apKKOCUHYC U apKTaHI€HC | 0
YHCJIOBOT'O apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

101 onpeAeieHue TPUrOHOMETPUIECKHUX 1 0
(yHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

102 OIIpEIEIICHUE TPUTOHOMETPUIECKUX 1 0
(yHKLUI YUCIOBOrO apryMeHTa

103 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0

104 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1 0

105 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0

106 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1 0

107 [IpeobpazoBanue TPUTOHOMETPHUUECKUX 1 0
BBIpa)KEHU I

108 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX | 0
BBIpaKEHUI

109 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX | 0
BBIpa)KEHUI

110 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1 0

BBIPAKECHUM




111 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0

112 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 0

113 PewieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0

114 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0

115 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1 0

116 Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM 1 0

117 Pemenne TpuroHoMETpUYECKUX YpaBHEHUM 1 0
KonTtponbnas pabora:

118 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1 1
TPUTOHOMETPUUECKHE ypaBHEHNUA"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

119 nocieaoBarenbHocTell. Meron 1 0
MaTeMaTUYECKON MHIYKLIUU
MOHOTOHHBIE Y OTPAaHUYEHHBIE

120 nocjeaoBaTeabHOCTH. McTopus ananusa 1 0
OECKOHEYHO MaJIbIX

121 Apudmerrdeckast mporpeccus 1 0

122 I'eomerprueckas nporpeccust 1

123 beckoneuHo yObIBaroIias reoMeTpruieckas | 0
nporpeccust

124 Cymma 6eCKOHEYHO yOBIBAIOMICH 1 0
TFE€OMETPUUECKOI MPOTrpeccun

125 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT. 1 0
Yucino e. Popmyna CI0KHBIX TPOLIEHTOB

126 JIMHEHBIN U YKCIOHEHIIMATIbHBINA POCT. 1 0
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

127 Hcnonp3oBanue Nporpeccuu uisk peleHus 1 0




peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKTepa

KoHntposbnas padoTa:

128 "ITocnenoBarenbHOCTH U porpeccun”

129 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

130 Touka pa3pbiBa. ACUMITOTHI TpaduKOB
byHKIUI

131 CgoiicTBa (yHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

132 CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpEe3Ke

133 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

134 Meroa MHTEPBAJIOB IS pEIIEHUS
HEPaBEHCTB

135 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

136 IIpuMeHeHrEe CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 715 pereHust 3a1a4

137 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 perenust 3a1a4

138 [lepBas u BTOpast npon3BoAHbIEC HYHKIUN

139 Onpenenenrie, reOMETPUUECKUAN CMBICIT
MIPOU3BOAHOMN

140 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

141 YpaBHeHUE KacaTelbHOW K TpaduKy

byHKIIUN




142 YpaBHEeHHE KacaTeIbHOU K rpaduKy | 0
byHKIUHA

143 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIMH 1 0

144 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1 0

145 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1 0
YaCTHOTO ¥ KOMIIO3HUIIMH (DYHKITUH

146 [TpousBogHast CyMMBI, TPOU3BEACHHUS, | 0
YaCTHOTO ¥ KOMIO3UIIMU (DYHKIIUH

147 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1 0
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

148 KonTtponsnas padora: "[IponzBoanas” 1 1

149 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS | 0
3HaHui: "YpaBHeHus"

150 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1 0
3HaHui: "Oynkun"

151 HroroBast kKoHTpOIBHAs paboTa 1 1

152 HroroBast koHTpoIbHAs paboTa 1 1

153 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1 0
3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 153 10




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposibHbIE
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOTHOM K
UCCIIEeIOBaHUIO (PYHKIIMII HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIEeIOBaHUIO (PYHKIIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIEIOBAaHHIO (PYHKITUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K
UCCIIEIOBAaHUIO (PYHKITUI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIeIOBAaHMIO (YHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIEeIOBaHHIO (PYHKIIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbIIErO U




HaVMEHBIIIETO 3HAYEHUsI HENIPEPBIBHOU
GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HENMPEPBIBHON
(GyHKINMU Ha OTpE3Ke

10

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPBIBHOM
(GyHKIIMH Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAUJTYUIlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA HaI/IJIY‘-II_HeFO peH_IeHI/IH B
HpI/IK.HaI[HBIX 3aga4dyax

15

[Ipumenenne npou3BOIHOM IS
ompeIeIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro GOPMYIION UK
rpaduKom

16

[Ipumenenne npou3BOTHOM JJIs
ompeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 GOPMYIIONH UK
rpadgukom




17 Komnozunust pyHKuui

18 Kommnosumus pyakmmit

19 Komnozunust pyHKuui

20 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opa3sl ypaBHEHUM HA
KOOPJMHATHOM MIOCKOCTH

2 KonrtponsHas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepPBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIUN.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

’5 ITepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHS IEPBOOOPAZHBIX

2 WuTterpan. ['eomeTpuyeckuii CMbICIT
UHTErpaja

7 Brruncnenue onpeneinéHHOro HHTErpaa mno
dhopmyne HeroTona-Jleiionuma

73 Beruncnenue onpenenéHHoro HHTerpaia 1o
¢dopmyne Herorona-Jleitbnuma

79 [IpumeHneHue nHTerpana 1Jis HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

30 [IpumeHneHue nHTerpana 1Jis HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

31 [Tpumeps! pemeHnit qudpepeHaIbHbIX

YpaBHEHUU




[Tpumeps! pemeHunit qudepeHraIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJCIINPOBaHUE

33 peabHBIX MPOLIECCOB C MOMOIIBIO
Qg depeHIManbHbIX ypaBHEHUN

14 Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

15 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKu

36 TpuronomeTrpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U TpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPAaBHEHUH € ITOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHIX

YPABHEHUH € TOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruuecKux

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 PereHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padota: "['padukn

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

50 OCHOBHBIE MCTObI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE MCTObI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE MCTObI pCHICHUSA
norapuMHUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIBbHBIX HEPABEHCTB
61 I'paduueckue MeTObI peLICHUs
UppalMOHAIBHBIX YPaBHEHHH
6 I'paguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHM
63 I'paduueckue MeTO bl peLICHUs
[I0KA3aTEeNIbHBIX YPAaBHEHUHN
64 I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paguueckue MeTo bl peLIeHus
68 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX
ypaBHEHU
I'padmyeckue MeToabl pemieHus
69 MOKa3aTeIbHBIX U JTIOTapU(PMUUECKUX

ypaBHEHU




70

I'padmueckue MeToabl pemieHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPaBEHCTB

71

I'padmueckue MeToabl pemieHus
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

72

Kontponbnas padota: "UppanmonaibHbie,
noKa3aTeJbHbIe U JorapupMuyecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckast u
TpUTOHOMETpHYEcKas (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanydeckas u
TpUTOHOMETpHYEcKas (pOpMbI 3arucu
KOMIUIEKCHOTO YHClia

75

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMU YHCIIaMHU

76

Apudmerndeckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

77

N3o0pakeHne KOMIIJICKCHBIX YHCeT Ha
KOOPJAWHATHOM MJIOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO YKciia

80

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCI OJId




penieHus (GU3NIECKUX ¥ T€OMETPHUIECKHUX
3a7a4

KonrtponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHblie u 1ienble yncina

84 HarypanbHsle u niensie yucna

25 [IprmeHeHne MpU3HAKOB AETUMOCTH IENIBIX
qucen

26 [IpuMeHeHne nNpU3HAKOB JEIUMOCTH LIEbIX
qucen

%7 [IpuMeHeHne nNpU3HAKOB JEIMMOCTH LEbIX
gucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH IENIBIX
yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB JEIMMOCTH LEbIX
YHCeNl: OCTaTKU M0 MOAYJIIO

90 [IpuMeHeHne NpU3HAKOB JEIMMOCTH LIENbIX
YHUCEJ: OCTATKH 110 MOAYJIIO
[IpuMmeHeHne MpU3HAKOB AETUMOCTH IENIBIX

91 yucen: anroputM EBkinaa i pemeHus
3aJla4 B LIEJIBIX YHCIaxX

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CCTEMBI U CHCTEMBI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM pPallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEM UppaIliOHATbHbBIX
ypaBHEHUI

97 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHUM

98 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHU

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUI

IIpumeHeHnEe CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3aja4 U 3a7ad u3

101 pa3nuYHBIX 001aCTe HAYKH U peallbHOM
KU3HU, UHTEPIpETalns OTy4eHHBIX
pe3yabTaToB

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13

102 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUS OTy4YECHHBIX
pEe3yNIbTaTOB

103 IIpumeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3ajad U 3a7a4d u3




pa3nuYHBIX 001acTe HAYKH U pealbHOM
KU3HU, MTHTEPIPETALUs I0JTy4YCHHBIX
pE3yJIbTaTOB

104

KonTpomnpnas pabora: "Cucrembl
paIMoOHaTBHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHUN"

105

PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106

ParnmonansHble HEpaBeHCTBA C
napameTpamMmu

107

PannoHanpHbIE CUCTEMBI € TapaMETPAMU

108

WppatnmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109

HppauunoHaibHble CUCTEMBI C IIapaMeTpaMu

110

IlokasaTenbHbIC ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

111

[TokazarenabHbIe CUCTEMBI C TApaMETPaMu

112

Jlorapudmuueckue ypaBHeHUS,
HEpaBEHCTBA C apaMeTpamMu

113

Jlorapudmudeckue CuCTEMBI ¢
napameTpamu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115

TpuroHoMeTpuyecKrue HEPaBEHCTBA C
napameTpamu

116

TpuronoMeTpuyecKue CUCTEMBI C
napameTpamu

117

[TocTtpoeHue u uccnenoBaHue




MaTEMAaTHYCCKHUX MOI[GJIGFI PCATBHBIX
CUTYyallUil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMmu

119

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

120

Kontponbnas padota: "3agauu ¢
napaMmerpamu”

121

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "YpaBHeHus"

122

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHui: "YpaBHeHus. Cuctembl
ypaBHEHHUH"

124

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBencrna"

125

[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHuii: "HepaBeHncrna"

126

[ToBTOpenue, 00001IEHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBencrtsa"

127

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "lIpousBoaHas u e€ npumenenue"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIUS

128 - . 1 0
3HaHuii: "lIpousBoaHas u e€ npumenenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH | 0
3HaHuii: "MHTEerpan u ero npuMeHeHue"

131 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 1 0
3HaHuil: "OyHkuun"

132 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHui: "Oynkiun"

133 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH | 0
3HaHuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHAs paboTa 1 1

135 HroroBast koHTpOIBHAS paboTa 1 1

136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 1 0
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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