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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3ay SBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydYaloIUXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, ICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(POBBIX W KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PacCy’KAaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHaM3a» 00ydYaroIuecs IMONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHMH, 3HaKoOMsTCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbIii Kypc 00amaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTar.

B ocHOBe MeToanKN 00ydeHHs anredpe 1 HayajaaM MaTeMaTHIeCKOro aHaln3a
JICKUT ACSITEIbHOCTHBIN NMPUHIUI 00YUYESHHUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIIETICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanyeckue JuHun: «Yucna u
BbIuncieHus», «DyHKIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanm3a», «MHOXecTBa ¥ JIOTHKa». Bce OCHOBHBIC
COJEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJICTh PEATbHON CHUTyalllH, TPUMEHATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
cOpMyIMPOBAHHONW MaTEeMAaTUYECKON 3a/a4M, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yJensercs  (QOPMUPOBAHUIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIIUMCs MHOXECTBAa HATyPaJIbHBIX, IEJIbIX,
pallMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My Ccreuu(puIecKue 3aqadud U Olepaluu: JeJIeHHue Halero,
ONEPUPOBAHUE OCTAaTKaMU HA MHOXKECTBE LENBIX YHCEN, OCOOble CBOICTBa
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXXHOCTSIMHA HMX MPUMEHEHHsS JJISl PEIICHHs Pa3IUYHbIX 3a]a4
dopmupyeTcss TpeACTaBICHUE O €IMHCTBE MAaTEMAaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJICJICH pPEaJbHOTO MHpPA, IMIMPOKO HCIIOJIB3YIOTCS 000OIIEHHE WU
KOHKPETHU3aIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydaroliMecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHUS HIMPOKO HCHOJB3YIOTCS IPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOMN, PU PEIICHUU MPHUKIIATHBIX
3a7a4 ¥ 3a7a9 Ha HaXOXKJEHUE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaaraeT 3QppeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOMKHOCTH KAK SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHuA «DyHKMU U rpaduKu» TECHO
neperyieTaeTcsl ¢ APYTMMH JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEKITY
pa3sNTUYHBIMA BEJIMYMHAMH, HCCIIEIOBATh TOJYyYEeHHbIE (PYHKIIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIIEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIHA, OMPEAENsATh WX HAWOOJNbIINE W HAWMEHBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAUM (GUryp U OoOBEMBI TEJ, HAXOAUTh CKOPOCTH W
yCKOpeHusi TiporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HatT O BBIIAOIIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3Jieibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET pPa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3/eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHNH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydYarolIMecs  pPa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yU4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoAuTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI peuieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PemeHne nNpuUKIagHBIX 3aJa4 C I[OMOUIbKD CHCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH C TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIMH.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkunn. Hanbosnpiee 1 HauMeHbliee 3Ha4yeHus1 QyHKIMHA Ha TPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEHU KaK (yHKIMKU 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3ATEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['padmiku peasbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrpeccuu Uil PELIEHUs peajibHbIX —3a]ad
IPUKJIAJHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs (PU3UYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJTyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH I8 HCCIEIOBaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJIION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

HNuTterpain. ['eoMmeTpruueckuii CMbICI MHTETpAIa. BeruuciaeHnne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleitonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTUKU U MAaTEeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB pPEIlEHUs, BEIOUpPATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIbI IS TPEOOpPa30BaAHUS
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpHpPOBATh TMOHATUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsia v BBIYMCJICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYPaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKU JIEIMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HaTypasJbHBIX 4HMCen M1 PEUIEHUs 3a4ad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCIa B ajareOpanmyeckoil u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh peEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
MJI0CKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
(yHkmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HETPEPbIBHOW Ha
OTpE3KE;

UCITIOJIB30BaTh IMPOU3BOJHYIO Uil HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOpPEHHS Mpoliecca, 3aJaHHOTo (hOpMyIIoi Win rpadukoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

dueKkTpoHHbIE (LM (pPOBbLIE)
o0pa3oBaTe/ibHbIE PECYPChI

[ToBTOpenue kypca 7-9 kiaccon

1. OGmauynas miatdopma
OTOOpaKEHHS
BepU(DUIIPOBAHHOTO
udpoBoro
00pa3oBaTeNbHOTO
KOHTEHTa U cepBUcOoB AO
«M3parenscTBO
«IIpocsemenue». Pexum
JocTymna:
https://educont.ru/

2. MobunpHOe 31eKTPOHHOE
oOpaszoBanue. L{ludposas

oOpasoBarenbHas cpefia ¢
WHTEPaKTUBHBIMU
OHJIAWH-KypcaM. Pexxnm
nocrymna: https://mob-
edu.com/

3. Hosas mkoma. Onmnaita-
IIKOJ1a TTIOJITOTOBKU K
EI'D no Bcem mpeameram.
Pexum nocryna:
https://educont.ru/



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/

JemumocTp uncen

Hosprit nuck. Ludposas
oOpa3oBaTeiibHas
miaTdopma. YueOHbIC
MaTepUaibl AJIs
IIE€AaroroB U
IIKOJIbHUKOB.
HHTepakTUBHBII
KoncTpykTOp YpOKOB M
yInpaxHeHui. Pexum
JOCTyIIa:
https://educont.ru/
O0naxo 3HaHUIl.

HNuTtepakTUBHBIE YPOKHU U
U(pPOBBIC TOMAIITHHE
3amaHudg. Pexxum
JOCTYyIa:
https://www.imumk.ru/
®oxkchopa. Kpynueiimas

OHJIalH-1KoJa B Poccuu.
Pexxum nocrymna:
https://foxford.ru/
Ob6naunas nnardopma
O0TOOpaXKeHUs

BEPUPUIIMPOBAHHOTO
udgpoBoro
00pazoBaTenbHOTO
KOHTEHTa U cepBUCcOB AO
«3narenscTBO
«IIpocsemienue». Pexum



https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/

JI0CTyIa:
https://educont.ru/
MoOunBHOE IEKTPOHHOE
obpasoBanue. Llupposas
oOpa3zoBarelnbHas cpejia ¢

MHTEPAKTUBHBIMU
OHJIaliH-KypcaM. Pexum
nocryma: https://mob-
edu.com/

Hosas mkomna. Onnaiis-
IIKOJIa IOATOTOBKHU K
EI'D no Bcem nmpeameram.
Pexum nocryna:
https://educont.ru/

Hoserit guck. [udposas
oOpa3oBaTenbHas
wiatdopma. YueOHbIe
MaTepHuabl AJis

IIEearoroB 1
LIKOJIbHUKOB.
HNHTepakTUBHBII
KoncTpykTOp YpOKOB 1
yInpaxxHeHui. Pexum
JOCTyIIa:
https://educont.ru/
O6nako 3HaHUM.

HNuTepakTBHBIE YPOKU U
1u(POBHIE TIOMAIIIHUE
3amaHud. Pexxum



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/

MHOX€eCTBO JIEHCTBUTEIILHBIX UHCEI.
MHorowiensl. PanimonansHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH

16

JOCTYTIA:
https://www.imumk.ru/

®oxkchopa. Kpynneitmas
OHJIaH-11KOJIa B Poccuu.

Pexum nocryna:
https://foxford.ru/
O6naunas matdopma
OTOOpaKCHHS

BEPUPUIIIPOBAHHOTO
udpoBoro
00pa3zoBaTeNbHOTO
KOHTEHTa U cepBucoB AO
«31aTenbCTBO
«IIpoceemenney». Pexum
JocTymna:
https://educont.ru/
MoO6MIbHOE IEKTPOHHOE

oOpa3zoBanue. L{udposas
oOpa3zoBaTtenbHas cpefa C
WHTEPaKTUBHBIMU
OHJIalH-KypcaM. Pexxum
nocrymna: https://mob-
edu.com/

Hogsas mkona. Oninaiin-
LIKOJIA IIOATOTOBKH K
EI'D no Bcem npenmeram.
Pexum nocryna:
https://educont.ru/

Hossriit nuck. Ludposas
oOpa3oBaTenbHas



https://www.imumk.ru/
https://foxford.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/

ITocnenoBaTenbHOCTH U IPOTPECCHH

wiarpopma. YueOHbIe
MaTepHuabl 1Jis
NeJaroroB 1
IIKOJIbHUKOB.
HNuTepakTuBHBIN
KoncTpykTOop ypoKkoB u
yIpaxxHeHui. Pexxum
JOCTYyTIA:
https://educont.ru/
O6nako 3HaHUM.

WHTepakTHBHBIE YPOKHU U
U(pPOBBIC TOMAIITHHE
3amanus. Pexum
JOCTyTIa!
https://www.imumk.ru/
®oxkchopa. Kpynueiimas

OHJalH-1KoJa B Poccum.
Pexxum nocryna:
https://foxford.ru/
Ob6naunas nnardopma
O0TOOpaXKeHUs
BEPUPUITPOBAHHOTO

1 poBOro
00pazoBaTenbHOTO

KOHTEHTa U cepBUCOB AO
«3naTenncTBO
«ITpocBemenney. Pexum
JIOCTYyIIa:
https://educont.ru/



https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://educont.ru/

2. MoOunbHOE IEKTPOHHOE
obpazoanue. [ludposas
oOpa3zoBartenbpHas cpefa C
WHTEPaKTUBHBIMU
OHJIaliH-KypcaM. Pexum
Joctyna: https://mob-
edu.com/

3. Hosas mikona. Onnaiin-
IIKOJIA MOATOTOBKH K
EI'D no Bcem nmpeameram.
Pexxum nocryna:
https://educont.ru/

4. Hossrit quck. [{udposas
oOpa3zoBaTenbHas

wiarpopma. YueOHbIe
MaTepUaJIbl JJIs
MeJIaroroB 1
IIKOJIbHUKOB.
HNHTepakTUBHBII
KonctpykTop ypokoB u
yInpaxkHeHui. Pexum
JIOCTyTa:
https://educont.ru/

5. OO06nako 3HaHHA.
HNHuTepakTHBHBIE YPOKHU U
1u(pOBBIE TOMAIIIHUE
3aganus. Pexum

JIOCTyTa:
https://www.imumk.ru/



https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/

Apudmernueckuit KopeHb N-0if cTENeHN.
HppaumonanbHble ypaBHEHUS

®okchopa. Kpynneitmas
OHJIaH-1IKOJIa B Poccuu.
Pexxum noctyna:
https://foxford.ru/
O6naunas matdopma
OTOOpaKCHHS

BepU(UIIMPOBAHHOTO

1 (poBOTO
00pazoBaTenbHOTO
KOHTEHTa U cepBucoB AO
«M3parenscTBO
«IIpocemenue». Pexnm
JocTymna:
https://educont.ru/
MoOuIBHOE IEKTPOHHOE

oOpasoBanue. [{lupposas
oOpa3oBaTenbHas cpejia C
WHTEPaKTUBHBIMU
OHJIalH-KypcaM. Pexxum
Joctyna: https://mob-
edu.com/

Hosas mkona. Oninaiin-
LIKOJIA IIOATOTOBKH K
EI'D no Bcem mpeameram.
Pexxum nocryna:
https://educont.ru/

Hossriit nuck. Ludposas

oOpazoBarenbHas
mnatdopma. YueOHbIe
MaTCpuraibl 111



https://foxford.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/

MeJaroroB U
HIKOJIEHUKOB.
HNuTepakTuBHBIN
KouctpykTop ypokoB u
yrpaxHeHuil. Pexxum
JOCTYyTIa:
https://educont.ru/

O06ako 3HaHUM.
WNHTepakTUBHBIE YPOKU U
(G pOBbIE TIOMAIIIHUE

3amanus. Pexum
JIOCTyTa:
https://www.imumk.ru/
®okchopa. Kpynueiimas

OHJIalH-11IKOJIa B Poccumu.
Pexxum nocryna:
https://foxford.ru/

Oyukuuu U rpadpuku. CreneHHas GyHKIUS C
LEJIBIM [TOKa3aTeNeM

16

O6naynas niuatpopma
OTOOpaKEHHS
BepU(DULIIPOBAHHOTO

1 poBOro
00pa3oBaTeNbHOTO
KOHTEHTa U cepBucoB AO
«3naTenncTBO
«ITpocBemenney. Pexum
JOCTyTIa!
https://educont.ru/
MoOmITbHOE IEKTPOHHOE
oOpa3zoBanue. L{udposas
oOpa3oBaTenpHas cpefia C



https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://educont.ru/

WHTEPaKTUBHBIMU
OHJIaliH-KypcaM. Pexum
noctyna: https://mob-
edu.com/

Hogas mkona. Onnaiis-
IIKOJIa TTIOATOTOBKHU K
EI'D no Bcem nmpeameram.
Pexum nocryna:
https://educont.ru/

Hogwiit quck. Ludposas

oOpa3zoBaTenbHas
wiarpopma. YueOHbIe
MaTepHuabl AJis
NeJaroroB U
IIKOJIbHUKOB.
HNHTepakTUBHBII
KoncTpykTOp YpOKOB M
yInpaxHeHui. Pexxum
JocTymna:
https://educont.ru/
O6nako 3HaHUM.

HNHTepakTHBHBIE YPOKHU U
(G pOBbIE TIOMAIIIHNE
3amaHus. Pexum
JOCTYyIIa:
https://www.imumk.ru/
®okchopa. Kpynueiimas

oHJIaliH-1IKO0JIa B Poccum.
Pexxum nocryna:
https://foxford.ru/



https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/

IToka3zarenbHas pyHkuus. [TokasarenbHbie
YpaBHEHHUS

11

Ob6naunas niardopma
OTOOpaKCHHS
BEPUPUIIPOBAHHOTO
udpoBoro
00pa30BaTebHOTO
KOHTEHTa U cepBucoB AO
«31aTensCTBO
«IIpocsemenne». Pexum
JOCTyTIa!
https://educont.ru/
MoOuIBHOE IEKTPOHHOE
obpazoBanue. Lludpposas
oOpa3oBaTenpHas cpenia C

WHTEPaKTUBHBIMU
OHJIaH-KypcaM. Pexum
nocryma: https://mob-
edu.com/

Hosas mkona. Onnaiin-
IIKOJIA MMOATOTOBKH K
EI'D no Bcem npeamMeram.
Pexum nocryna:
https://educont.ru/

Hossriit nuck. Ludposas
oOpa3oBaTenbHas
wiatdopma. YueOHbIe
MaTepHuabl AJis
NeJaroroB U

IIKOJIbHUKOB.
HNHTepakTUBHBII
KoncTpykTOp YpOKOB 1



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/

Jlorapudmuueckas GyHKIUS.
Jlorapumuueckue ypaBHEHUs

17

yHpaxHeHun. Pexum
JIOCTyTa:
https://educont.ru/
O06nako 3HaHMM.

NHTepakTUBHBIE YPOKU U
U(pPOBBIE TOMALITHHE
3aganus. Pexxum
JocTymna:
https://www.imumk.ru/
®oxkchopa. Kpynneitmas

oHnaiH-mkozna B Poccuu.
Pexum nocryna:
https://foxford.ru/
Ob6naynas nmnatdopma
OTOOpaKCHHS

BEPUPUIIPOBAHHOTO
udpoBoro
00pazoBaTeNbHOTO
KOHTEHTa U cepBucoB AO
«3narenscTBO
«IIpocsemienue». Pexum
JocTymna:
https://educont.ru/
MoOunpHOE IEKTPOHHOE
oOpasoBanue. Lludpposas
oOpa3oBatenbpHas cpefa ¢
WHTEPaKTUBHBIMU

OHJIAWH-KypcaM. Pexnm

Joctyna: https://mob-
edu.com/



https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/

TpuronomeTpruyeckue BbIpaXeHUs U
YpaBHEHUS

42

Hogas mkona. Onnaiis-
IIKOJIa ITOATOTOBKHU K
EI'D no Bcem nmpeameram.
Pexxum noctyna:
https://educont.ru/

Hoserit guck. [{udposas
oOpasoBarenbHas
wiarpopma. YueOHbIe
MaTepHabl J1JIs
11eJIarOrOB M

LIKOJIbHUKOB.
HNHTepakTUBHBII
KoncTpykTOop ypoKoB 1
ynpaxHeHun. Pexum
JOCTyIa:
https://educont.ru/
O6nako 3HaHUM.

HNHTepakTHBHBIE YPOKU U
1u(poBbIE TOMAIITHHE
3afganus. Pexxum
JIOCTyTa:
https://www.imumk.ru/
®oxkchopa. Kpynneitmas
OHJIaliH-11KO0a B Poccum.
Pexxum nocrymna:
https://foxford.ru/

Ob6naunas niardopma
OTOOpaKECHHS
BEPUPUIIPOBAHHOTO
udgpoBoro



https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/

00pa30BaTeILHOTO
KOHTEHTa U cepBucoB AO
«3naTenscTBO
«ITpocsemienuey. Pexum
JOCTYyTIA:
https://educont.ru/
MoOWITbHOE IEKTPOHHOE

obpazoanue. [ludpposas
oOpa3zoBartenbpHas cpefa ¢
UHTEPAaKTUBHBIMU
OHJIAMH-KypcaM. Pexxnm
Joctyna: https://mob-
edu.com/

Hogas mkona. Onnaiin-
IIKOJIA MOJATOTOBKH K
EI'D no Bcem nmpenmeram.
Pexxum nocryna:
https://educont.ru/

Hogwrit quck. Ludposas

oOpazoBarenbHas
rmatdopma. YueOHbIe
MaTepuaibl s
NIEAaroroB U
IIKOJIbHUKOB.
HHTepakTUBHBII
KoHcTpykTop ypokoB u
yInpaxkHeHuil. Pexum
JOCTyIIa:
https://educont.ru/



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/

O01aK0 3HAHUM.
HHTEepakTHBHBIC YPOKHU U
udpoBbIe TOMaITHUE
3aganus. Pexxum
JOCTYyTIA:
https://www.imumk.ru/
doxchopa. Kpynuetimas
oHaiiH-mkoja B Poccun.

Pexum nocryna:
https://foxford.ru/

10

HenpepsiBable pynkuuu. [IponszBoanas

Ob6naunas muardopma
OTOOpaXKCHUS
BepU(UIIIPOBAHHOTO

1 (poBOTO
00pazoBaTeNbHOTO
KOHTEHTa U cepBucoB AO
«M3naTenscTBO
«IIpocsemienue». Pexum
JOCTyTa:
https://educont.ru/
MoOunpHOE IEKTPOHHOE
oOpa3oBanue. [{udpposas
oOpa3oBaTenbHas cpejia ¢

WHTEPAKTHBHBIMA
OHJIAWH-KypcaM. Pexnm
noctymna: https://mob-
edu.com/

Hosas mkoja. Onnaiis-
IIKOJa ITOJTOTOBKHU K
EI'D mo Bcem mpenmeram.



https://www.imumk.ru/
https://foxford.ru/
https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/

11

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

Pexum nocryna:
https://educont.ru/
Hoserit nuck. Ludpoas

oOpa3oBaTenbHas
wiarpopma. YueOHbIe
MaTepuaibl s
NearoroB U
HIKOJIEHUKOB.
HNuTepakTUBHBIN
KoHncTpykTop ypokoB u
yIpaxxHeHui. Pexxum
JOCTYyTIA:
https://educont.ru/
O06ako 3HaHUM.

WHTepakTHBHBIE YPOKHU U
1M poBbIE TOMAIlIHNE
3aganus. Pexxum
JocTymna:
https://www.imumk.ru/
®oxkchopa. Kpynueiimas

OoHJalH-1KoJa B Poccum.
Pexxum nocryna:
https://foxford.ru/
Ob6naunas niardopma
O0TOOpaXKeHUS
BEPUPUITPOBAHHOTO

1 poBOro
00pa3zoBaTenbHOTO

KOHTEeHTa U cepBucoB AO
«3naTenscTBO



https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/

«IIpocsemenne». Pexum
JOCTYyTIA:
https://educont.ru/
MoOunBHOE IEKTPOHHOE
obpasoBanue. Lludpposas
oOpasoBarenbHas cpefa ¢

MHTEPAKTUBHBIMU
OHJIaH-KypcaM. Pexum
nocryma: https://mob-
edu.com/

Hosas mkomna. Onnaiin-
IIKOJIa IOATOTOBKHU K
EI'D no Bcem nmpeameram.
Pexum nocryna:
https://educont.ru/

Hossriit nuck. Ludposas
oOpa3oBaTenbHas
wiatdopma. YueOHbIe

MaTepHabl 1JIs
IEearoroB 1
LIKOJIbHUKOB.
HNHTepakTUBHBII
KoHcTpykTOp ypokoB u
yInpaxxHeHuil. Pexum
JOCTyIIa:
https://educont.ru/
O6nako 3HaHUM.

HHTepakTBHBIE YPOKU U
1u(pOBbIE TOMAIIIHUE
3amaHudg. Pexxum



https://educont.ru/
https://mob-edu.com/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11

JOCTYTIA:
https://www.imumk.ru/
®oxkchopa. Kpynneitmas
OHJIaH-11KOJIa B Poccuu.

Pexum nocryna:
https://foxford.ru/



https://www.imumk.ru/
https://foxford.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
n/n NPOrpamMmbl Bcero Kontpoaipie o0pa3oBaTe/bHbIE pecypchl
padoThI
1 [ToBTopenue 10 kiacca 6 1
5 I'padviku TPUrOHOMETPUUYECKUX (PYHKITHIHA. 19 1
Tpuronomerpruyeckue HepaBeHCTBA
3 [Ipon3BoiHas U €€ FeOMETPUUECKUNA CMBICT 22 1
4 I/ICCJ'IG,HOBaHI:Ie GYHKIUH C TOMOIIBIO 16 1
MIPOU3BOTHOM
[lepBooOpa3Has u uHTErpai 15
KommiekcHbie uncna 13 1
7 UppatmonansHble, MOKa3aTENbHbBIE U 5 0
norapuMUUecKre HepaBeHCTBA
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
8 MOKa3aTEIbHBIX U JIOTAPUPMUYECKUX 6 1
YpaBHEHUI
9 HatypanbHble u iensle uncia 5 0
10 3azauu ¢ mapameTpamu 12 1
11 HOBTOPGHHG, 000011IeHHE, CUCTEMATH3AIUS 17 )
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecrBo yacos
Ne n/m Tema ypoka KouTtpoabHbie JaTa uzyyenus
Bcero
padoThI
1 Anrebpanueckue BbpakeHus. JInHeinble 1
YpaBHEHHS U CHCTEMBI YPaBHEHU I
5 YucnoBble HEpaBEHCTBA U HEPABEHCTBA 1
NIEPBOI CTETIEHU C OJTHUM HEU3BECTHBIM
3 Jluneitnas pynkuus 1
4 KBanparnsie kopau. KBagpatHeie 1
ypaBHEHHS
5 KBanpatuunas gynkuus. KBagparusle 1
HEpaBEHCTBA
6 CgoiicTBa u rpaduxu QyHKIHIHA
7 [Tporpeccuu u C0XKHBIE TPOLICHTHI
8 BXOIHAA KOHTPOJIbHAS PABOTA 1 1
Pa6ora Hag ommOkamu. [loustie
9 JEITUMOCTH. [|eTMMOCTh CYMMBI U 1
TIPOM3BEACHUS
10 [Tonsarue nenumoctu. J[enuMocTs CyMMBbI 1
U TIPOU3BEICHUS
11 Jenenue ¢ octaTkoM 1
12 [Ipuznaku nenumoctu. CpaBHEHUs 1
13 Pemenune ypaBHeHMI B LENbIX YUCIIAX 1
14 Pemienne ypaBHeHUI B LEIBIX YUCIIAX 1




CamocrosiTenbHast paboTa 10 PeIeHHI0

15 .
ypaBHEHHUI

16 MHOrowieHsl OT OAHON NEPEMEHHOM.
JlenMMOoCTh MHOTOYJICHOB

17 MHoOro4jieHsl OT OAHON NEPEMEHHOM.
JlenuMoCTh MHOTOWIEHOB

18 Cxema ['opuepa

19 Cxema ['opHepa

20 Msuorounen P(x) u ero kopens. Teopema
besy

21 Anrebpanueckoe ypaBHeHue. ClecTBHS
u3 treopemsl besy

99 Pemenune anreGpanueckux ypaBHEHUI
pa3IoKEeHUEM Ha MHOXKUTEIH

23 Pemenne anredpanueckux ypaBHEHUI
pasyioKeHHUEeM Ha MHOXKUTENN

24 JlenuMocTh IBy4JIEHOB XM+am Ha X+a

o5 CuMMmeTpuYecKrue MHOTOUJICHBI.
MHorousieHbl OT HECKOJIBKUX MEPEMEHHBIX

26 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 151
crapmux creneHed. buanom Herotona

97 @DopMyIIbl COKPALLIEHHOTO YMHOXKEHUS IS
crapmux creneHed. bunom Herotona

28 CucreMsl ypaBHEHUH

29 Cucrembl ypaBHEHUI

30 Ypok 00001IeHNS U CCTeMaTU3alun

3HAHUH




Kontponbnas padora Nel "MHOrousieHsl.

31 Anrebpanyeckue ypaBHeHU"

39 Pabota naa ommoOkamu. L{esie u
palMoHaIbHBIE YKCTa

33 JlelicTBUTEIIbHBIC YHCIIA

34 BeckoHneuHo yObIBaromas reoMmeTpudeckas
nporpeccust

35 beckoneuHo yObIBaromias reoMeTpruieckas
nporpeccust

36 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETICHH

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTENeHU

38 ApudmeTnueckuii KOpeHb HATYPalbHOM
CTENeHU

39 CreneHs ¢ pallMOHAIBHBIM U
JIEMCTBUTENIbHBIM MTOKa3aTeNISIMU

40 CreneHsb ¢ palluOHATBHBIM U
JIEHCTBUTEIILHBIM TTOKA3aTeIISIMU

41 CreneHs ¢ pallMOHATBHBIM U
JIEMCTBUTENIbHBIM MTOKA3aTeNISIMU

42 [IpeoOpazoBanue BhIpaKEHUH CO
CTEMEHAMU

43 Ypok 0000IIeHNS U CHCTeMAaTHU3aINN

44 Kontponbhas padora Ne2 "Crenens ¢
JIEMCTBUTENIbHBIM MTOKa3aTeseM"

45 Pabora nag ommnbOkamu. Ctenennas

¢byuxus. E€ cBoiicTBa u rpaduk




Crenennas ¢pynkus. E€ cBoiicTBa u

46 rpadguk L

47 Crenennas ¢pynkius. E€ cBoiicTBa u 1
rpaduk

48 B3anMHO oOpaTHbIC PyHKIIUN

49 CrnoxHast GyHKIIUS 1

50 B3anmuo o6paTtabie pyHkimu. CaoxHbIE 1
byHKIIUN

o1 JpoOHo-nuueiHast GyHKIISI 1

52 PaBHOCHIIbHBIC YpaBHEHUS 1 HEPABEHCTBA 1

53 PaBHOCHIIbHBIC YpaBHEHUS 1 HEPABEHCTBA 1

o4 WppannonanbHble ypaBHEHUS 1

55 HppanmonansHblie ypaBHEHUS 1

56 HppannonaibHbIC HEpaBEHCTBA 1

57 HppanmoHanbHble HEpaBEHCTBA 1

58 HppannonaibHbIC HEpaBEHCTBA 1

59 Ypok 0600111eHNS U CUCTEMAaTHU3alUH 1

60 Kontponbnas padota Ne3 "Crenennas 1
byHkms"

61 Pabora Hag ommbkamu. [Toka3arenbHast 1
byHKIus, €€ cBoiicTBa U rpaduk

62 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U 1
rpadux

63 [Toka3zarenpHBIE YpaBHEHUS 1

64 [loka3zarenbHble ypaBHEHUS 1

65 [TokazarenbHbIE HEPAaBEHCTBA 1

66 [Toka3zarenbHble HEPABEHCTBA 1




CucreMsl I0Ka3aTeIbHBIX YPaBHEHUH U

67 1
HEPaBEHCTB

68 CucTeMbl MOKa3aTeNbHBIX YPaBHEHUH U 1
HEPaBEHCTB

69 CucTeMbl IOKa3aTeNIbHBIX YPaBHEHUH 1 1
HEPaBEHCTB

70 Ypok 00001IeHNS U CHCTeMaTU3aluN 1

71 Kontponbnas paborta Ne4 "IlokazarenbHast 1
bysakus"

72 Jlorapudmer 1

73 OcHoBHOE JIOrapu(HhMHUIECKOE TOXKIESCTBO 1

74 CsoticTBa norapumMoB 1

75 CaoticTBa JiorapuMoB 1

76 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

77 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1

78 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1

79 dopmyia epexoa 1

80 Jlorapudmuueckas pyHKIus, € CBOHCTBA 1
u rpaduk

81 Jlorapudmuueckas pyHKIus, € CBOUCTBA 1
u rpaduk

82 Jlorapudmuueckue ypaBHEHHUS 1

83 Jlorapugmuueckue ypaBHEHHUs 1

84 Jlorapudmuueckue ypaBHEeHUS 1

85 Jlorapugmuueckue HepaBeHCTBA 1

86 Jlorapudmuyueckre HepaBeHCTBA 1




Ypok 00001IeHNS U CUCTEMATHU3AINH

87 .
3HAHHUH
Kontponsnas pabora Ne5

88 " "

Jlorapudmuueckas QyHKIUs

89 PaGota Han ommbkamu. Paguannas mepa
yria

90 [ToBOPOT TOUKM BOKPYT Hadaia KOOPAWHAT

o1 Omnpenenenue cuHyca, KOCUHyca U
TaHTeHca yriia

92 Omnpenenenue cuHyca, KOCUHyca U
TaHTeHCa yTJia

93 3HaKM CUHYCa, KOCHHYCa U TAaHTeHCa

94 3aBUCHMOCTb M@Ky CHHYCOM, KOCHHYCOM
¥ TAaHT€HCOM OJTHOTO M TOTO XK€ yIJia

95 3aBHCUMOCTBH MEXIYy CHHYCOM, KOCHHYCOM
Y TAHT'€HCOM OJTHOTO U TOT'0 XK€ yria

96 TpuroHoMeTpudIecKre TOKIECTBA

97 TpuroHoMeTpudeckue TOXKIeCTBa

98 TpuroHoMeTpudIecKre TOKIECTBA

99 Konrponbnas padora Ne6
"TpuroHomerpudeckue Gopmybl"

100 CuHyc, KOCHHYC U TaHT€HC YTJIOB,
OTIIMYAIOIINXCS 3HAKOM

101 dopmynia cloKeHus

102 DopmyJia CI0KEHUs

103 CuHyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yTiia




CuHyc, KOCUHYC U TaHT€HC IMOJIOBUHHOTO

104
yria

105 @opMyIIbI IPUBEICHUS

106 CymMma 1 pa3HocTh cuHycoB. CymMa u
pPa3HOCTb KOCHHYCOB

107 IIpownsBenenne CHHYCOB U KOCUHYCOB

108 [Ipon3sBeneHne CHHYCOB U KOCHHYCOB

109 Ypok ?606HI€HI/I$I U CHCTEMaTU3aluN
3HAHUH

110 KonTponbnast pabota No7
"Tpuronomerpuieckue Gopmybl"

111 Pabora Hag ommOkamu. YpaBHeHHEe COS
X=a

112 Pabora Hag ommbOkamu. YpaBHEeHHE COS
X=a

113 Pabora Han omubkamu. YpaBHeH#He Sin
X=a

114 Pabora Han omubkamu. YpaBHeH#He Sin
X=a

115 Pemienue ypaBHeHuii Bua Sin X=a u COS
X=a

116 VYpaBHeHue tg x=a

117 VYpaBHeHue tg x=a

118 KonTponbhas padorta Ne§
"TpuronomMerpuyecKue ypaBHeHus"

119 Tpuronomerpuieckrue ypaBHeHuUs,

CBOJAIIUECA K anrerqueCKHM




120

OpnHOpOoHBIE U TMHEWHBIE YPAaBHEHUS

121 OnHOpOHBIC U TUHEHHBIC YPaBHEHUS
Tpuronomerpuieckrue ypaBHEHUS,

122 CBOJISIIITMECS K aITreOpandecKuM.
OIHOPOAHBIC U JIMHEHHBIE YPaBHEHUS

123 MeToapl 3aMEeHbI HEU3BECTHOTO U
pa3I0oKeHUsT Ha MHOKUTEIH

124 MeTo/1 O1LIeHKH JIEBOM U MPAaBOM YacTH
TPUTOHOMETPHUYECKOTO YPABHEHUS

195 CucreMbl TPUTOHOMETPHUYECKUX
ypaBHEHUU

126 CucTeMbl TPUTOHOMETPHYECKUX
YpaBHEHUU

127 TpuronomeTprdeckue HEPaBEHCTBA

128 TpuronomeTpruyeckrue HepaBeHCTBA

129 Ypok 0600111eHNS U CUCTEMATHU3AIUH
3HAHUHU

130 Konrponbnas padora Ne9
"TpUrOHOMETPUUYECKNE YPABHEHUS "

131 Pemenne nppaniuOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB
Pemenune nmokasaTenbHbIX U

132 JOTapu(PMHUUECKUX YPAaBHEHUN U
HEPaBEHCTB

133 Perienne TpUroHOMETPHUUECKUX
YpaBHEHUU U UX CUCTEM

134 Hrorosast koHTpOIBHAS paboTa




135

PaGora Han ommbkamMu

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Utoroselit ypok

136

11




11 KJIACC

KoanuecTBo 4acoB

No n/m Tema YpoOKa KOHTpOJ‘ILHLIe I{aTa N3y4YeHUsI
Bcero
padoThI
1 Tpuronomerpuieckue GopMyIIbl 1
5 Pemienue TpuroHoMeTpHUYECKUX 1
YpaBHEHH U HEPaBEHCTB
3 Pemenne TpuroHOMeTpUYECKUX 1
YpaBHEHUH U HEPABEHCTB
4 Penienue uppanmoHanbHbIX YpaBHEHUH U 1
HEPABEHCTB
5 [Toka3zarenbHble U JTOrapupMUUEcKue 1
YpaBHEHMsI 1 HEpaBEHCTBA
6 BxopmHast koHTposIbHAs paboTa 1 1
7 OO6nacTp onpeneneHuss 1 MHOKECTBO 1
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKITHI
8 OO6nacth ornpeesieHus] 1 MHOYKECTBO 1
3HaYeHUH TPUTOHOMETPUUECKUX (DYyHKITHIT
9 YeTHOCTH, HEYETHOCTD, IEPUOIUIHOCTh 1
TPUTOHOMETPUUECKUX QYHKIUI
10 YeTHOCTB, HEUYETHOCTD, IEPUOIUIHOCTD 1
TPUTOHOMETPUUYECKUX (YHKIIUN
11 UeTHOCTH, HEYETHOCTD, IEPUOIUIHOCTh 1
TPUTOHOMETPUUYECKUX (YHKIIUN
12 CaotlicTBa (yHKIIMHU Y=COS X U ee Tpaduk
13 CgoiicTBa (yHKIIMH Y=COS X U ee Tpapux 1




14 CgoiicTBa (yHKIIMH Y=COS X U €€ Tpadux 1

15 CaoiictBa (yHKIMH Y=SIN X U ¢e rpaduk 1

16 CoiicTBa (hyHKIMH Y=SIN X U ee rpaduk 1

17 CaoiicTBa (hyHKIMH Y=SIN X U ee rpaduk 1

18 CgoiicTtBa u rpaduku GyHKIMA Y=1g X, 1
y=ctg X

19 CaoticTBa u rpaduku GyHKIUH Y=1g X, 1
y=ctg X

20 OOpatHbie TpUroHOMETpHUUYeCKre QyHKIIUU

21 OO0patHble TPUTOHOMETPpUYECKHE (QYHKIHU

22 OO6patHbie TpUrOHOMETpUYeCKre QyHKIIUU

93 O0600maImul yPOK 10 TEME 1
«Tpuronomerpuueckue GyHKIUI»

24 O06o0maromuii ypok mo teme 1
«Tpuronomerpuieckue GyHKIHI»

o5 KonTponbnas padota Ne 1 mo teme 1
«Tpuronomerpuueckue QpyHKIMI»

26 [Ipenen mocnenoBaTEILHOCTH 1

27 [Ipenen mocnenoBaTeTbHOCTH 1

28 [Ipenen mocnenoBaTeTbHOCTH 1

29 [Mpenen GpyHkmmm 1

30 [Ipenen pynkunn 1

31 HenpepoiBHOCTH (hyHKLINN 1

32 Ornpenenenne Npou3BOIHOMN 1

33 OmnpeneneHre MPOU3BOTHOM 1

34 [IpaBuna quddepeHirpoBanus 1




35 [TpaBwna quddepeHnupoBaHms 1
36 [IpaBuna nuddepeHmpoBaHus 1
37 [IpousBoaHas creneHHON PyHKINUU 1
38 [IpousBoaHas creneHHON PyHKIUU 1
39 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
40 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUN 1
41 [TpousBoaHBIE IeMEHTAPHBIX (PYHKINN 1
42 I'eomeTprueckuii cMbICT IPOU3BOAHOU 1
43 I'eoMeTpryeCcKUii CMBICIT POU3BOTHON 1
44 I'eomeTprueckuii cMbICT IPOU3BOAHOU 1
O06006mmarmui ypok mno Teme
45 «ITpon3BoaHAS M €€ TEOMETPUUCCKHI 1
CMBICID)
O06006marmui ypox mo Teme
46 «IIpon3BoaHas U ee reOMETPUUECKUI 1
CMBICID)
KonTponbHnas padora Ne 2 o teme
47 «IIpon3BoaHAs U €€ TEOMETPUUECKHI 1
CMBICID)
48 Bo3spacrtanue u yobiBaHue QyHKIMH 1
49 Bospacranue n yosiBanue QyHKINH 1
50 OKcTpeMyMbl QYyHKIIUU 1
51 OKCTpeMyMbl QYHKLIUU 1
52 Haubonpiiee u HauMeHsbIIee 3HAYCHUE 1
byHKIMHA
53 Haubosnbiiee u HanMeHblIee 3HAYCHUE 1

byHKIMHA




Hawubobiiee 1 HauMeHbIIIEE 3HAUEHUE

54 1
byHKIAHA

55 [IpousBoaHast BTOPOro nopsaxa, 1
BBIITYKJIOCTh U TOYKa reperuda

56 [IpousBoaHast BTOPOTo MOpsiiKa, 1
BBIIMYKJIOCTh U TOYKA Iepernda

o7 [octpoenue rpaduka GyHKIUU 1

58 [Toctpoenue rpaduka GpyHKIMH 1

59 [Toctpoenwue rpaduka QyHKIUU 1

60 [Toctpoenue rpaduka GpyHKIMH 1
O060061marmui ypok no Teme

61 «ITpumeHeHne TPOU3BOIHON K 1
UCCJICIOBAHUIO (DYHKIIHID»
O0600maImul ypOoK 1Mo TeMe

62 «IIpumeHeHue MpOn3BOIHON K 1
UCCIIEIOBAaHUIO (DYHKIUIDY
KonTpoabHnas padora Ne 3 o teme

63 «[IpuMeHeHne MPOU3BOTHOM K 1
WCCIIEIOBAHUIO (DYHKITHI)

64 [TepBooOpaznas 1

65 [TeprooOpasuas 1

66 [IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX 1

67 [TpaBuiia Hax0X1eHUSI IEPBOOOPA3HBIX 1

68 [Tmomaae KpUBOJIMHENHOW TpaIEINH. 1
WHTerpan u ero BEIYHMCICHHE

69 [Lnomane KpUBOIMHENHOW TPAIICLIUU. 1

Hurer paJl 1 €ro BBIYHUCIICHUC




[Imomane KpUBOJIMHEWHON TPANICLIUHU.

70 WuTerpain u ero BeIYUCICHUE

7 Brrancnenue momaneit uryp c
MOMOIIBIO UHTErpaia

79 Brruucnenue miomaaei Guryp ¢
MOMOIIbIO UHTETpasia

73 Brrancnenue miomaneit gpuryp c
MOMOIIIbIO UHTETpalia

72 [IpuMeHeHHE HHTETPAIOB JJIsT PEIICHUS
du3nveckux 3amaq

75 [Tpocreitmume quddepeHnraibHbIe
ypaBHEHUSA

76 Oo6o06maromuii ypok o Teme
«IlepBooOpa3Has M HHTETpaIa

77 O606maromuil ypok no Teme
«ITepBooOpa3Has 1 HHTErpaia

78 Kontponbnas pabora Ne 4 o Teme
«ITepBooOpa3Has U UHTErpaD)
Onpenenenne KOMITIEKCHBIX YHCEN.

79 CrnoxeHue 1 yMHO)KEHHE KOMIUIEKCHBIX
Yuceln

80 OmnpeneneHne KOMIUIEKCHBIX YHCET

81 KomMrinekcHo conpsbKkeHHBIE YHCTa.
Moy KOMITJIEKCHOTO YHUCIIa

82 Orneparuy BBIYUTAHUS U ICTICHUS

83 Onepanuy BEIYUTAHUS U I€TIEHUS

84 ['eomeTpryeckas MHTEPIIPETALHS

KOMIIJICKCHOI'O YHCJIa




85

I'eomeTrpuueckas nHTEpIIpETALIMS
KOMILJIEKCHOT'O YHCIIa

86

87

88

89

Tpuronomerpuueckas popma
KOMILICKCHOTO YHCIIa

YMHOXEHUE U IeJIEHNE KOMILJIEKCHBIX
YUCell, 3alIMCAaHHBIX B
TpUTOHOMETpUYeCcKoi dhopme. Dopmyra
Myagpa

YMHOXEHUE U JeJIeHHe KOMIUIEKCHBIX
YHUCell, 3alIMCAaHHBIX B
TpUroHoMeTpuueckoi popme. Dopmyna
Myaspa

KBagpaTtHOoe ypaBHEHHE C KOMIUIEKCHBIM
HEU3BECTHBIM. V3BiIeUeHuE KOPHS U3
KOMILJIEKCHOTO Yyncia. Anredpandyeckue
ypaBHEHUS

90

O06o0maromuii ypok mo Teme
«KoMIekcHble unciaay

91

92

KonTpoabHnas padora Ne 5 o teme
«KommiexcHble uncna»

JluHeliHble ypaBHEHUS M HEPABEHCTBA C
JIBYMsI IEPEMEHHBIMU

93

HenuHelinble ypaBHEHUS U HEPABEHCTBA C
JByMsI IIEPEMEHHBIMU

94

95

OCHOBHEIE MCTOJBI pCHICHUA
HppaOHaJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUA
MOKa3aTCJIbHbIX HEPABCHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

% Jorapu(pMUUECKUX HEPABEHCTB

97 I'paduueckue MeTOIBI pelIeHUS
UpPPaLMOHATILHBIX YPaBHECHUN

08 ['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX YPABHEHUN
I'paduueckue MeTo Bl pemieHus

99 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHUU
I'paduaeckue MeTO Bl pemeHus

100 MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPaBEHCTB

101 O06006mmanmui ypok o TeMe «YpaBHEHUS
¥ HEPABEHCTBA

102 Konrtponbnas pabora Ne 6 o Teme
«YpaBHEHUS U HEPABEHCTBA

103 Harypanbhble u nensie yncna

104 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX YUCeNT

105 [IpumMeHeHre MPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

106 [TpuMeHeHrne TPU3HAKOB JIEITMMOCTH
IENTBIX YUCEIT: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETMMOCTH

107 LEeJbIX YKCcell: anroput™ EBkinaa ans
pelIeHHs 3a1a4 B IIeIbIX YUCIIaxX

108 ParmonanbHble ypaBHEHHS U HEPaBEHCTBA

C ImapaMeTpaMu




109

PanyoHnanbHbIE CUCTEMBI € ITapaMETPAMU

HppanmonanbHble ypaBHEHUS,

110 HEPABEHCTBA C TapaMeTPaMHu

111 HppanuoHanbHble CUCTEMBI C
napaMeTpamu

112 [TokaszarenpHbIC ypaBHEHUS, HCPABEHCTBA
C mapamMeTpaMu

113 IToxazaTenbHBIC CHCTEMBI C TTApAMETPaAMHU

114 Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

115 Jlorapudmuueckre CUCTEMEI C
napaMeTpamMu

116 TpuronomeTpuyeckue ypaBHEHHS U
HEPaBEHCTBA C TapaMeTpaMu

117 TpUrOHOMETPHUUYECKHE CUCTEMBI C
napaMeTpamu
IToctpoenune u ucciegoBaHue

118 MaTeMAaTHYECKUX MOJICIIeH PeaTbHBIX
CUTYallMil C MOMOIIBIO YPAaBHEHUH C
napaMeTpamMu

119 KonrtponsHas pabora Ne7 o treme
"3agauu ¢ mapamerpamu’
[ToBTOpenue, 06001IeHNE,

120 cucTeMarusanus 3HaHui: "BeraucieHus u
npeoOpa3oBanus"
[ToBTOpenue, 0600IIEHNE,

121 cucrteMarusanus 3Hanui: "CreneHu u

KOpHH"




122

[ToBTOpeHnue, 06001ICHNE,
cucreMartuzarus 3Hanui: "Jlorapupmer"

123

124

125

[ToBTOpenue, 06001ICHNE,
cucTemarusanus 3Hauui: "YpaBHenus"
[ToBTOpEHME, 0000IICHUE,
crucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

[ToBTOpEHHME, 0000IICHUE,
cucrtemaTusanus 3Hanuil: "HepaBencrtna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucremaTusanus 3Hanuil: "lIpousBoanas u
e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuii: "[IponsBogHas u
e€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3Hanuil: "[IpousBognas u
e€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHKE,
cucreMarn3anus 3HaHui: "MHTerpan u ero
npuMeHeHue"

131

132

[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 06001ICHNE,
cucreMaru3anus 3HaHui: "OyHkunn"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas KoHTpOJbHAS paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, O606H.I€Hlf€, 1
cHUCTeMaTu3alysl 3HAHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
AnreOpa u Hadana MmaTemMaTudeckoro ananmsa, 11 kmace/ Komsrua F0.M.,
TkaueBa M.B., ®enopoBa H.E. u apyrue, AKiimoHepHoe 001IeCTBO
«M3natenbctBo «IIpocBenienne»

1. MopakoBu4 u ap. AnreOpa 1 Havajla MaTeMaTuyeckoro anaiau3za. 10 kiacc.
B 2 4. Y. 2. Bagaynuk /1 yqammxcs 001eoopa3oBaTeIbHbIX YUPEKICHUN
(npoduneHeIil ypoBeHs) - M.: Muemo3una, 2011

2. MopakoBu4 u Jp. AnreOpa U Hadyajla MaTeMaTUYecKoro ananusa. 11 kiacc.
B 2 4. Y. 2. 3agaynuk A yganmxcsi o01ieo0pa3oBaTesIbHbIX YUPEKICHUM

(npoduneHeIi ypoBeHs) - M.: Muemo3una, 2012

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA

1. AnexcannpoBa JI.A. AnreOpa 1 Hauana MaTeMaTH4ecKoro anaimsa. 10
kiacc. CaMmocTosiTesibHbIe padoThl (TPOPUILHBIN YpOBEeHB). — M.: MHeMo31Ha,
2012

2. Anekcannpona JI.A. AnreOpa u Hadana MaTeMaTUYecKoro ananmsa. 11

kiacc. CamocrosiTenbHbIe paboThI (MTPOQMITBHBINA ypOBEHb). — M.: MHeMo31Ha,

2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



HNuTepHer-iopran Becepoccuinckon OJIMMITHAIBI IKOJIBHUKOB. - Pexxum
nocryma: http://www.rusolymp.ru

Bceepoccniickre THCTaHIMOHHBIE I9BPUCTUYECKUE OJIMMITUALBI 110
MaTemaTHke.- Pexxum poctyma: http://www.eidos.ru/olymp/mathem/index.htm
HNupopmalinoHHO-TIOUCKOBAs cucTeMa «3anaum». — Pexxum gocrymna:
http://www.zadachi.mccme.ru/easy

3amaun: nH)OPMAITMOHHO-TIOMCKOBAsI CUCTEMA 3a/1a4 10 MaTeMaTHKe. -
Pexum noctyna: http://www.zadachi.mccme.ru

KoHkypcHBI€ 331a4i IO MATEMATHKE: CIIPABOYHUK U METOJbI PELICHUS. -
Pexum noctyna: http://www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm
Matepuaibl (OJHBIE TEKCTHI) CBOOOIHO PACPOCTPAHAEMbBIX KHHUT 110
MaTemartuke. - Pexxum poctyna: http://www.mccme.ru/free-books
Maremaruka i NOCTyNarIMX B By3bl. - PexxuMm nocryma:
http://www.matematika.agava.ru

BrinyCckHbI€ M BCTYNIUTEIBHBIE 9K3aMEHBI 110 MATEMATHUKE: BAPUAHTHI,
MeToauka. — Pexxum poctyma: http://www.mathnet.spb.ru

OnumnuaaHble 3a/1a4u 0 MaTeMaTHke: 0a3a JaHHbIX. — Pexxum noctymna:
http://www.zaba.ru

MockoOBCKHE MaTeMaTUYECKHUE OJIUMITAABL. - PexuMm nocrymna:
http://www.mccme.ru/olympiads/mmo

[[IxonbHBIE ¥ pallOHHBIC MaTEeMaTHYECKUE oauMInaasl B HoBocuOupceke.-

Pexum noctyna: http://www.aimakarov.chat.ru/school/school.html



BupryanbHas 1mikoJia I0HOro MareMartuka. — Pesxxum nocrymna:
http://www.math.ournet.md/indexr.htm

bubnuoTeka 3JIeKTPOHHBIX Y4eOHBIX MOCOOHI 110 MaTeMaTuKe. — Pexxum
nocryma: http://www.mschool.kubsu.ru

OTKpBITHIN CErMEHT (eepaTbHOTO OaHKa TeCTOBBIX 3ananuil EI'D. — Pexxum
nocryma: http://www.mathege/ru

EI'D no matemaruke. — Pexxum noctymna: http://uztest.ru.
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