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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBJISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MMOCKOJIKY, C OJIHOH CTOPOHBI, OH OOECICUMBACT WHCTPYMEHTAILHYIO 0a3y s
W3YUYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroill CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro Kypca oOydarouiudecsi OBJIa/IeBaloOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUpYyeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHallh3a 3aKja/IbIBaeT
OCHOBY JUIsI YCICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3MKH, XUMHUHU, OUOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJIb30BaTh WX JJIsl JajJbHEHIIEro oOpa3oBaHUsl U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHUYeCKOro aHaln3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
YTBEPKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JNEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHUPYET
KPEAaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xoxe u3yuenus yuebHOro Kypca «Ainrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» OOydYaroluecs IMOJIYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPIpETAllu  TIOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCS €  MNpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Yy4yeOHBbI Mmarepuan, CrnocoOCTBYIOIIUN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3ybTar.

B ocHoBe MeToMKM 00yUeHHs ayire0pe 1 HauajaM MaTeMaTHYeCKOro aHalli3a
JICKUT EATCTHHOCTHBINA TPUHITUT OO0y YCHHUS.

B cTpykType yue6HOTOo Kypca «Anredpa u Hayalia MaTeMaTHIeCKOTO aHATN3a)
BBIJICJICHBI  CIICNIYIOIIUE COAEPXKATEIbHO-METOANYECKUEe JuHUU: «Yucna wu
BbIUUCTIEHUSD», «DyHKIIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCcKoro aHanuza», «MHoxecTBa W JiorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCSd Ha MPOTSHKEHUH JABYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U pasziesiaMu. JlaHHbIH yueOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaroluecs OBIaIEBaOT BcE OoJiee MUPOKUM MATEMATUICCKUM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MaTEeMAaTHYECKOW 3a/Ja4yu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha yPOBHE OCHOBHOTO 0011er0 0OpazoBanus. Ha ypoBHe cpeanero olriero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIC BBIPAXKEHUS, pabOTaTh ¢ MaTeMAaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIMMCSI MHOXKECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3agadyd W Olepaluu: JAeJICHHE Hallelo,
ONEPUPOBAHUE OCTAaTKAMU HA MHOMKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeIbHOMY PACHIMPEHHIO Kpyra HWCHOJIb3YyeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHSI.

Jluans «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCsl HA TPOTSHKCHHHU BCETO
oOy4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yiapTare OoOydaroliuecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMHU  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOMN, MPH PEIICHUN MPHUKIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAXKEHUN,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMH (GOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpexTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxatenpbHo-MeToanueckass auHUA «DyHKuMU U rpaduKu» TECHO
neperyieTaeTess ¢ APYTMMH JIMHUSIMA Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
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 BhIpaKaTh (HOpPMyJIaMHU 3aBUCUMOCTH MEKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKTY BETUYMHAMU B PA3JIMUHON
dbopme: aHATUTHYECKOM, TpaudecKoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK W MPUKJIAIHBIX 3a]ad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIMMA, OMPEAeNsATh HMX HauOOJNbIINE W HAUMEHBIIUE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TiporieccoB. JlaHHasi cojepxkaTeiabHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIed pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronrecs y3HatoT O BBIIAIOIINAXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 MX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONINI 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 HCIOJIb30BATh €ro JJIsi BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHUS
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 MOJICITHUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPAMMBI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YEeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh H  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B poIecce U3yUeHHs BCEX TeM Y4eOHOTo Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 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 Tepuoauueckue apoou. [IpuMeHeHue npoOeil W NPOLIEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YKCIIa U €ro cBoicTBa. [IpubamkéHHBIC BBIYUCIICHHS, TTpaBUIIa
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, TAHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
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
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHU. OnpeaenuTens MaTPUILLI 2 X2, ero TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHeHUH. MccrneaoBanue NOCTPOCHHOW MOJENIN C MOMOLIBIO MATPHII
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.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komno3zummss @ynkuuii. I'papuk  (yHKkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE M HeuéTHbIe (QyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM 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 3aBUCUMOCTH B pEalbHBIX Ipoleccax M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTPAaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHHUS MaTEMaTHMUECKOTO aHa/IM3a Kak aHajin3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoueHTOB. Mcnonbs30BaHWE MNPOrpeccMy Uil  PELICHHs peajbHBbIX —3a4ad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM 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,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIUH (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
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 JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



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

DyHKUMH U TPaPUKu

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.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH 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,
3aJIaHHOTO (HOPMYJIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

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

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIAfel MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

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



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, NPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM 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,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITIOHHUMAaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYNIKOB M OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTO0BECUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiaccU(UKaIUy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 10 aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



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

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
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;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITLHO
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 THCBbMEHHBIX TEKCTax, JaBaTb IIOSICHEHHWS II0 XOAY pELICHHs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOM CYXICHUSA C CYXKICHUAMHU APYTHX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATa LEIU 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 Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHATTN3ay:

Yuciia ¥ BBIYUCTICHUSA

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

OPUMEHATh JPpOOM ¥ TPOLEHTHI JUIS PEHICHUS MNPUKIAIHBIX 3adad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJb30BaTh MOAXOIAILYI0 (POPMY 3alMCU IEHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEpPHpPOBaTh MOHATUSAMU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W aPKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

CBOOOIHO ONEpUpOBAaTh TMOHATUSAMU: 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 IIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMsl YHCIOBBIX BHIPAKEHUHN, COJIEPKAINX CTEIEHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuyuecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAuMble (OpMyJIbI  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
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:

CcBOOO/IHO ONEPUPOBATh MOHATUAMM: (PYHKIHMS, CIIOCOOBI 3aaHus (pyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QyHKUNU, HYJTU QYHKIUH, IPOMEXKYTKH 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 ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HATypaJbHbIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas M JIpOOHO-JIMHEWHas
(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;

CBOOOIHO ONEpUPOBAaTh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEJIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIOHEHLUATIBHBINA POCT, (POpPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJCHHMS MAaTeMaTHYEeCKOro aHajn3a KakK aHaiu3a
OECKOHEYHO MaJlbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IIEJIbIX YHCEeJI, UCTIOIb30BaTh MPU3HAKU JEITUMOCTH LIEIbIX YHUCE,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBxnuna;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEU pallMOHAIBHBIX, UPPALMOHATBHBIX, TTOKAa3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSIThH TpauuecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJibTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeICHUs
CKOPOCTHU U YCKOPEHHUS TPoIiecca, 3aJaHHOTr0 GOopMyJIoi Uitu Tpadukom;



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 MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS € 12 1
L[EJIbIM TI0Ka3aTelIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkuuu. [IponsBoanas 20
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIMA. 14 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAITMOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTposabHbie
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

MHOk€eCTBO, Onepaluy HaJl MHOKECTBAMH U

1 . patt A 1 https://educont.ru/
HX CBOMCTBA

2 Juarpammsbl Diinepa-Benna 1 https://resh.edu.ru/
[IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO .

3 P P 1 https://interneturok.ru/
amnmapara JJisl pelIeHHs 3a1a4
Panmonanshbie yncna. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 https://educont.ru/
OCCKOHEYHBIC TIEPHOAMYSCKHE IPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC H

5 JeCATUYHbIE ApOOH, MPOLIEHTHI, 1 https://resh.edu.ru/
OecKOHEUYHbIE IEPUOANYECKUE APOOH

5 [Ipumenenue apobeii u NPOLEHTOB IS 1
penieHust MPUKIaAHBIX 3a7a9
[IpumeneHnue npoOeli U IPOLIEHTOB TS

7 P P pott A 1 https://educont.ru/
perieHust MPUKIAAHBIX 3a7a9

elCcTBUTEIbHBIC Yncia. PalinoHanbHbIE U

8 A t 1 https://resh.edu.ru/
HppalMOHAIIbHBIE YHCIIa
Apudmerndeckue orneparyu ¢ .

9 pu ¢ patl 1 https://interneturok.ru/
e CTBUTEILHBIMH YHCIIAMH
Moayib A€HCTBUTENBLHOTO YUCTIA U €TO

10 AV A 1 https://educont.ru/

CBOWCTBA



https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

https://resh.edu.ru/

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPAaBEHCTB

https://interneturok.ru/

13

14

15

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METObI PELICHUS LIEIIbIX 1
JIPOOHO-pallMOHANILHBIX YPAaBHEHUHN U
HEpPaBEHCTB

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOT'OWICH C
octatkoM. Teopema besy

https://educont.ru/

https://resh.edu.ru/

https://interneturok.ru/

16

MHorouieHsl ¢ 1eabMu Ko3PhUITUSHTaMH.

Teopema Buera

https://educont.ru/

17
18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

https://resh.edu.ru/

https://interneturok.ru/

19

Martpuna cucTeMsbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuLbl 2X2, ero
Ir€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

https://educont.ru/

20

21

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU

https://resh.edu.ru/

https://interneturok.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/

22

Perrenue npukiagHbixX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

https://educont.ru/

23

24

25

Pemenue npukiaaHbIxX 3aa4 ¢ HIOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontposnbHas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JINHEHHBIX YpaBHEHUI"

OyHKIMSL, CIIOCOOBI 3aJaHus QYHKIUH.
B3aumno obpatubsie pynkiun. Kommnosumus
byHKIUI

https://resh.edu.ru/

https://educont.ru/

26

I'padux pyHkIMU. DIeMEeHTapHbIC
npeoOpa3oBanus TpapuKoOB QyHKIHNA

https://resh.edu.ru/

27

28

29

OO6nacTp ornpeieNeHUs] 1 MHOYKECTBO
3HadeHui pynkuuu. Hymn Gyskimm.
[IpomexyTKM 3HAK OCTOSTHCTBA

YérHble 1 HeUETHBIEC (PYHKLINU.
[Tepuonnueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

MakcuMyMbl U MUHUMYMBbI (DYHKIIMH.

HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIMU Ha IPOMEKYTKE

https://interneturok.ru/

https://educont.ru/

https://resh.edu.ru/

30

Jlunelinas, kBagpaTuuHas u JpoOHO-
JTuHeHas pyHKIUU

https://interneturok.ru/

31

32

DneMEHTapHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QyHKUNN

DneMeHTapHOE UCCcieI0BaHuEe U IOCTPOEHUE
rpaduKoB 3TUX HYHKUIUI

https://educont.ru/

https://resh.edu.ru/



https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/

CreneHs ¢ LICIBIM ITOKa3aTeneM. buaom

33 https://interneturok.ru/
HrroTona
CrteneHb ¢ 1eNbIM MMoKaszaTeneM. buaom

34 1 https://educont.ru/
HrroTona
CrenenHas (yHKIUS C HATYPAJIbHBIM H

35 PyHku . ypv https://resh.edu.ru/
LIeTBIM MoKa3areneM. E€ cBoiicTBa u rpadux

36 Kontponsnas padora: "CreneHnas
¢dbyukuus. E€ cBolictBa u rpaduk"
ApudmeTndecKkuii KOpeHb HATypPaIbHON

37 puc . p P https://educont.ru/
CTETICHU U €ro CBOMCTBA
Apudmerndeckuil KOpeHb HaTypaabHOMN

38 puc . P P https://resh.edu.ru/
CTEIICHU U €TI0 CBOMCTBA
[IpeoOpa3oBaHus YKCIIOBBIX BBIPAXKCHHUH, .

39 peobp P https://interneturok.ru/
coJiepKalluX CTENEHU U KOPHU
[IpeoOpa3oBaHus YMCIIOBBIX BBIPAKCHHUH,

40 peoop p https://educont.ru/
coJiepKalluX CTENEHU U KOPHU
[IpeoOpa3oBaHus YHUCIOBBIX BhIPAKECHUI,

41 peobp P https://resh.edu.ru/
coJiepKalluX CTENEHU U KOPHU
Uppanmnonansusie ypaBHeHus. OCHOBHBIC

42 METO/BbI PEIICHHS UPPALMOHAIBHBIX https://interneturok.ru/
ypaBHEHUH
Uppanmnonansueie ypaBHeHus. OCHOBHBIE

43 METO/IbI PEIIEHUS HPPALHMOHATBHBIX https://educont.ru/
YpaBHEHUI
Uppaumnonanbubie ypaBHeHMsl. OCHOBHBIE

44 METO/BbI PEIIECHNS UPPALMOHAIBHBIX https://resh.edu.ru/

YpaBHEHUI
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PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45 o https://interneturok.ru/
UppalMOHATIBHBIX YPaBHEHUI
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT

46 pexon Fj https://educont.ru/
HUPPALMOHATIbHBIX YPaBHEHUM
PaBHOCHIIbHBIE TIEpEXObl B PELICHUH

47 pexol Ij https://resh.edu.ru/
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT )

48 pexo E) https://interneturok.ru/
UppalMOHATIBHBIX YPaBHEHUI
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

49 KaK (YHKITUH OOpaTHOW CTETICHH C https://educont.ru/
HaTypaJIbHBIM MTOKa3aTesieM
CoiicTBa ¥ rpaduK KOpHS N-O CTeNeHH

50 Kak (YHKIIMH OOpaTHOW CTETIEHH C https://resh.edu.ru/
HaTypaJIbHBIM MTOKa3aTesieM
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-ou creneHu. MppauvoHanbHbIe https://interneturok.ru/
ypaBHeHus"
Cremnenb ¢ palluOHATBHBIM MOKa3aTeIeM 1

52 . . pall https://educont.ru/
e€ cCBOICTBa
Cremnenb ¢ pallMOHATBHBIM MMOKa3aTeIeM 1

53 . bat https://resh.edu.ru/
e€ cCBOICTBa
CreneHb ¢ pallMOHANIBHBIM ITOKAa3aTEIEM U .

54 . . patl https://interneturok.ru/
e€ CBOIICTBa
IlokazaTenpHas GyHKIUS, €€ CBOMCTBA B

55 Py https://educont.ru/
rpaduk
Hcnons3oBanue rpaduka GyHKIUU A

56 https://resh.edu.ru/

peuieHus: ypaBHEHU I
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Hcnonp3oBanue rpaduka GyHKIHM 115

57 . 1 https://interneturok.ru/
peleHys ypaBHEHHH
[Toxa3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METO/BI PEIICHMS TIOKA3aTEIbHbBIX 1 https://educont.ru/
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1 https://resh.edu.ru/
YpaBHEHUU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIICHHS TTOKA3aTeIIbHBIX 1 https://interneturok.ru/
ypaBHEHUH

61 KonTponbhast padora: "[lokazarenbHast 1
¢yukuus. IlokazarenbHble ypaBHeHUS"

62 Jlorapudm gucna. CpoiicTsa iorapupma 1 https://educont.ru/

63 Jlorapudm uucna. CpoiicTBa orapudpma 1 https://resh.edu.ru/

64 Jlorapudm uncna. CoiicTBa norapupma 1 https://interneturok.ru/

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbl 1 https://educont.ru/

66 JlecATUYHBIE U HATypaAIbHBIE JTIOTapH(MBI 1 https://resh.edu.ru/

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1 httos://interneturok.ru/
Jorapupmbl

68 [IpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX 1 httos://educont.ru/
Jorapupmbl

69 [IpeoOpa3oBanue BRIpaKEHNUH, COACPIKAIINX 1 httos://resh.edu.ru/
Jorapu@msl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1 https://interneturok.ru/
rpaduk

71 Jlorapudmuueckas ¢pyHKIuUs, €€ CBONCTBA U 1 httos://educont.ru/

rpaduk
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Hcnonp3oBanue rpaduka GyHKIHM 115

12 . https://resh.edu.ru/
pellieHus ypaBHeHU !
Hcnonb3oBanue rpaguka GyHKIUU 115 )

73 p fb (ymxmm A https://interneturok.ru/
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTAPUPMUICCKUX https://educont.ru/
YpaBHEHUI
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUICCKUX https://resh.edu.ru/
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI PEIICHUS Jorapu(PMHISCKUX https://interneturok.ru/
ypaBHEHUH
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT

7 pexol pv https://educont.ru/
JorapuMUIECKUX ypaBHEHUI
PaBHOCHIIBHBIE TIEPEXOBI B PELIECHUHT

78 PEXOILIB P . https://resh.edu.ru/
norapuMUYECKUX ypaBHEHUIN

79 Kontponbnas pabdota: "Jlorapudpmuueckas
¢bynkuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC

80 Y Y https://educont.ru/
YHUCJIOBOT'O apryMEHTa
CuHycC, KOCUHYC, TAHT€HC U KOTAaHI'€HC

81 Y y https://resh.edu.ru/
YHUCJIOBOI'O apryMEHTa
ApkcuHyc, apKKOCHHYC M apKTaHTEHC .

82 P Yo, & Y P https://interneturok.ru/
YHUCJIOBOTO apTyMEHTa
ApKCUHYC, apKKOCHUHYC U apKTAHI'€HC

83 P ye. ap y P https://educont.ru/

YUCJIOBOTO apryMEHTa
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Tpuronomerpuyeckas OKpyKHOCTb,

84 ompeieJIeHuEe TPUTOHOMETPUUECKHUX 1 https://resh.edu.ru/
(GYHKIHMH YACIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ONPEACICHUE TPUTOHOMETPUUECKHUX 1 https://interneturok.ru/
(YHKIMI YHUCIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 https://educont.ru/

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 https://resh.edu.ru/

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 https://interneturok.ru/

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1 https://educont.ru/

90 Hp606pa303321HI/I€ TPUTOHOMETPUUYECKHIX 1 htts://resh.edu.ru/
BBIpKEHU I

91 Hpeo{;pasouB AHAC TPHTOHOMETPHHCCIHX 1 https://interneturok.ru/
BBIpOKCHU I

92 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKHIX 1 httos:/feducont.ru/
BBIpQKEHU I

93 Hp606p33033aHI/I€ TPUTOHOMETPUUECKUX 1 httos://resh.edu.ru/
BBIpOKEHU I

94 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1 https://interneturok.ru/

95 Pemienue TpuroHoMeTpUYECKUX YpaBHEHU I 1 https://educont.ru/

96 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1 https://resh.edu.ru/

97 Pemienue TpuroHoMeTpUYECKUX YpaBHEHU I 1 https://interneturok.ru/

98 Pemenne TpUroHoMETpUUECKUX YpaBHEHUN 1 https://educont.ru/

99 Pemenue TpUroHOMETPUYECKHUX YpaBHEHUH 1 https://resh.edu.ru/

100 Pemenne TpUroHoMETpUUECKUX YpaBHEHUN 1 https://interneturok.ru/
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Konrponsnas padora:

101 "TpUroHOMETPUYECKHE BEIPAKCHUSI U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
ITocnenoBaTenIbHOCTH, CIIOCOOBI 3aaHus

102 Mocae0BaTeIbHOCTER. MeTox https://educont.ru/
MaTeMaTUYECKON MHTYKIIUU
MOHOTOHHBIE U OTPAHUYEHHBIE

103 moclie0BaTebHOCTH. VicTopus aHanm3a https://resh.edu.ru/
OCCKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus https://interneturok.ru/

105 ['eomerpuueckas nporpeccus https://educont.ru/
Beckoneuno yObIBaroIias reoMeTpruIecKast

106 y H P https://resh.edu.ru/
nporpeccust
Cymma OECKOHEYHO YOBIBAIOIICH .

107 Y . Y - https://interneturok.ru/
reOMETPUYECKON MpOrpeccuu
JIMHEWHBIN 1 SKCTTOHEHITNAJIBHBINA POCT.

108 t P https://educont.ru/
Hucno e. DopMya CIOKHBIX TPOLUEHTOB
JInHEeMHBIN M SKCIIOHEHIINAJIbHBIN POCT.

109 " P https://resh.edu.ru/
Uucno e. Dopmyia CI0KHBIX IPOLEHTOB
Hcmonns30BaHue MpOrpecCHu IS PEIICHUS

110 porp AP https://resh.edu.ru/
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa

111 Kontponbnas pabora:
"ITocnenoBarenbHOCTH U TIporpeccun’

112 HenpepbiBHBIE QYHKIINU U UX CBOMCTBA https://educont.ru/
Touka pa3pbiBa. ACUMITOTEI I'pahHKOB

113 pv p pag https://resh.edu.ru/
byHKIHII
CpoiicTBa (DYHKIIMHM HENPEPBIBHBIX Ha .

114 yrxn pep https://interneturok.ru/

OTpe3Ke
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CpoiicTBa (yHKIMI HETIPEPHIBHBIX HA

115 https://educont.ru/
OTpe3Ke
MeToa HHTEPBAJIOB JJISI PEIICHUS

116 AL MHTEP AP https://resh.edu.ru/
HEPaBEHCTB

117 MeTto1 HHTEPBAJIOB JJIsI PEIICHUS
HEpPaBEHCTB
Metoa HHTEPBAJIOB AJIS PELUICHUS

118 a p LD https://educont.ru/
HEpPaBEHCTB
IlpuMeHeHne CBOIICTB HENPEPHLIBHBIX

119 PHMEHE pep https:/resh.edu.ru/
(GyHKIMH 1715 perieHus 3a1aq
IIpumenenune cBOMCTB HENIPEPHIBHBIX .

120 p N pep https://interneturok.ru/
GbyHKIUH 1715 petieHus 3aa1a4y

121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU https://educont.ru/
OmnpeneneHue, reoOMeTPUYECKUHA CMBICIT

122 peA . p https://resh.edu.ru/
MIPOU3BOTHOM
Omnpeneneaue, PU3NIESCKUN CMBICTT .

123 bex . ¢ https://interneturok.ru/
MIPOU3BOTHOM
VYpaBHeHUE KacaTeIbHOHN K rpaduk

124 p rpaguy https://educont.ru/
byHKIII
YpaBHeHMEe KacaTeaIbHOU K rpaduk

125 p paguxy https://resh.edu.ru/
byHKIIUN

126 ITpon3BoiHBIE NIEMEHTAPHBIX (GYHKLINH https://interneturok.ru/

127 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN https://educont.ru/
ITpousBoaHAast CYMMBI, IPOU3BEICHUS,

128 p g y P A . https://resh.edu.ru/
YaCTHOTO M KOMITO3UIIUU (QYHKITUI
IIpou3BoaHass CyMMBI, IPOU3BEICHUA, .

129 p a y p a https://interneturok.ru/

YaCTHOTO ¥ KOMITO3ULINU QYHKIUI
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[IpousBoHas CyMMBI, IPOU3BEICHMS,

130 . 1 https://educont.ru/
YaCTHOTO ¥ KOMITO3UIMH (QYHKIIHA

131 KonTponbnas pabora: "[IpousBonnas” 1 1 https://resh.edu.ru/

132 HOBTOP e'p'me, 060611[?{ 1e, creTeMaTHsatit 1 https://interneturok.ru/
3HaHWil: "YpaBHEHHS

133 HOBTOPG'I'{I/IG, 06061'1;ICHI/IG, CHCTEMATH3AIIH 1 httos://educont.ru/
3HaHuii: "OyHKIHUH

134 HroroBast koHTpoIbHAs paboTa https://resh.edu.ru/

135 Wrorosas koHTpoJIbHAsT paboTa 1 https://interneturok.ru/

136 HOBToPeHHe, 000011IeHrE, CUCTEMaTH3AIIHS 1 httos://educont.ru/
3HaHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoka KonTtpoJibHbie mupposkie
Bcero o0pa3oBaTe/ibHbIE
padoTbI pecypebI
[IprumeHeHue nporu3BOJHON K
1 HCCIIeI0BaHMIO (DYHKIIMH HA MOHOTOHHOCTD 1 https://educont.ru/
U DKCTPEMYMBI
[TpumeHeHne NpONU3BOJHON K
2 UCCJIEIOBaHHIO (PYHKIMI HA MOHOTOHHOCTh 1 https://resh.edu.ru/
1 DKCTPEMYMBI
[IpuMeHeHne nNpon3BOIHON K
3 WCCJICIOBAHHIO (DYHKII HA MOHOTOHHOCTh 1 https://interneturok.ru/
1 DKCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
4 MCCJIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTD 1 https://educont.ru/
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
5 MCCJIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTD 1 https://resh.edu.ru/
U DKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
6 UCCIIEIOBaHMIO (PYHKIMI HA MOHOTOHHOCTb 1 https://interneturok.ru/
U DKCTPEMYMBI
Haxoxnenne HanOOoIbIIEero
7 HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHOU 1 https://educont.ru/

(byHKIMU Ha OTpe3Ke
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Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpe3Ke

https://resh.edu.ru/

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

https://interneturok.ru/

10

11

12

Haxoxnenne HanboIIbIIero u
HAMMEHBIIIETO 3HAYCHUS HEITPEPHIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUYCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

https://educont.ru/

https://resh.edu.ru/

https://interneturok.ru/

13

[Ipumenenre npou3BOIHOM IS
HAXOX/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

https://educont.ru/

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYILIETO PEIICHUS B
MPUKJIATHBIX 3a/1auax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3a31aHHOT0 (POPMYIION UITH
rpaduxkom

[IpumeneHnre npou3BOIHON IS
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS

https://resh.edu.ru/

https://interneturok.ru/

https://educont.ru/
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npoiiecca, 3a1laHHOTro (OPMYIION HITH
rpagpukoM

17 Kommozunus ¢pyHKIui https://resh.edu.ru/

18 Kommozurust ¢hyHKimii

19 Kommozunus ¢pyHKIui https://educont.ru/
I'eoMmeTpuueckue 00Opassl YpaBHEHUI HA

20 p N p P https://resh.edu.ru/
KOOPJIMHATHOM TIJIOCKOCTH
T'eomerpuueckue 00pa3sl ypaBHEHUN HA .

21 p . p yp https://interneturok.ru/
KOOPJAMHATHOM TIJIOCKOCTH

29 KoHnTtponbhas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"
ITepBooOpa3Has, OCHOBHOE CBOMCTBO

23 p p https://educont.ru/
epBOOOPa3HBIX
[TepBooOpa3sHbIE PIIEMEHTAPHBIX (PYHKIIUIA. .

24 p P p ymcn https://interneturok.ru/
[IpaBwmita HaX0XACHUS TEPBOOOPA3HBIX
ITepBooOpa3HbIe JIIEMEHTAPHBIX (DYHKIIHI.

25 p p p yman https://educont.ru/
[IpaBusna HaxOXKIeHUS TEPBOOOPAZHBIX
HNuTterpan. 'eomeTpuyecKkuii CMBICIT .

26 p p https://interneturok.ru/
UHTETpaa
Brraucnenune onpenearéHHoro HHTerpaia mno

27 pedt . P https://resh.edu.ru/
dbopmyne Herotona-Jleitoauia
Brruncnenue onpenenéHHOTO UHTETpaja IIo

28 peA . p https://educont.ru/
dbopmyne Herotona-Jleitoaua
[IpumeHneHne nHTErpaIa IS HAXOXKICHUS

29 P . pata a https://resh.edu.ru/
TIOIIaIel TUIOCKUX PUTyp
ITpnMeHeHne uHTErpaIa il HaX0XKICHUSI .

30 p pana i a https://interneturok.ru/

00BEMOB reOMETPUYECKHUX TEI
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[Ipumeps! pemenuii tuddepeHnanTbHbIX

31 . https://educont.ru/
ypaBHEHHUI
IIpumepsl pemennit AupPepeHuranTbHbIX

32 PHMED Up Aupdeper https://resh.edu.ru/
ypaBHEHU
Marematuueckoe MOJEIUPOBAHHE

33 PeaNTbHBIX MPOIIECCOB C MTOMOIIBIO https://interneturok.ru/
nuddepeHIHATbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"
Tpuronomerpuueckue GyHKIUU, UX

35 P . P Py https://educont.ru/
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKIUH, UX

36 P . P Py https://resh.edu.ru/
CBOIicTBa U rpaduKu
Tpuronomerpuueckue GyHKIUU, UX .

37 P . P Py https://interneturok.ru/
CBOIicTBa U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX

38 P . p ymxn https://educont.ru/
CBOICcTBa U rpadUKu
Tpuronomerpuueckue GyHKIUU, UX

39 p . p ymxn https://resh.edu.ru/
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHHUH C IOMOILBIO https://interneturok.ru/
TPUTOHOMETPUUECKOIN OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH C TOMOIIBIO https://educont.ru/
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YpaBHEHUH C TOMOIIIBIO https://resh.edu.ru/

TPUTOHOMETPUYECKON OKPYKHOCTH
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OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TTIOMOIIBIO https://interneturok.ru/
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemrenue TpuroHoMeTpHYECKUX

44 p P https://educont.ru/
HEPaBEHCTB
Pemenye TpUroHOMETPUYECKUX

45 ™ p https://resh.edu.ru/
HEPaBEHCTB
Pemenye TpUroHOMETPUYECKUX .

46 R p https://interneturok.ru/
HEPaBEHCTB
Pemrenve TpuroHoMeTpHIECKUX

47 B B https://educont.ru/
HEPaBEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKITHIHA.
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI PEIIECHUS

49 AAbLP https://educont.ru/
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

50 AAbLP https://resh.edu.ru/
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS .

51 ARLP https://interneturok.ru/
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

52 ABLP https://educont.ru/
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHEBIE METOJILI PENIEHUS

53 AbLP https://resh.edu.ru/
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS .

54 AP https://interneturok.ru/
norapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PEIIECHUS

55 AABLP https://educont.ru/

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB
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OCHOBHBIC MCTOJbI pCHICHUA

56 https://resh.edu.ru/
Jorapu(MHUECKUX HEPABEHCTB
OCHOBHBIE METOIIBI PEILIEHUS .

57 ABLP https://interneturok.ru/
I/IppaLII/IOHaJIbeIX HepaBeHCTB
OCHOBHBIE METOIBI PEIICHUS

58 ARLP https://educont.ru/
UPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILIEHUS

59 ABLP https://resh.edu.ru/
HUPPAIMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIIBI PEILICHUS .

60 ABLP https://interneturok.ru/
HppaluOHAIBHBIX HEPABEHCTB
I'paduueckre METOABI PELIEHUS

61 pad AABLP N https://educont.ru/
UPPAIMOHATILHBIX YPAaBHCHH
I'paduueckue MeToIbl pelieHus

62 pad AAbLP . https://resh.edu.ru/
HppaMOHAIIBHBIX YPABHEHUN
I'paduueckue MeToIbl pelieHus .

63 pad AAbLP N https://interneturok.ru/
IIOKaA3aTCJIIbHBIX ypaBHeHI/II/I
I'paduueckre METOABI PELIEHUS

64 pad ABLP https://educont.ru/
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTo 1Bl pellIeHUS

65 pad ABLP N https://resh.edu.ru/
Jorapu(pMUUECKUX YpaBHEHHM
I'paduueckre METOABI PELIEHUS .

66 pad ABLP https://interneturok.ru/
norapu(pMUUECKIX HEPABEHCTB
T'paduueckue METOIBI PEMICHUS

67 pad ABLP https://educont.ru/
JOTapu(PMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemeHust

68 MOKA3aTeIbHBIX U JIOTapu(OMHIECKUX https://resh.edu.ru/

YpaBHEHUU
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69

I'paduueckue MeTo Bl pemeHus
MOKAa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHUU

https://interneturok.ru/

70

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeNbHBIX U JOTapU(YMHUUECKUX
HEPABCHCTB

https://educont.ru/

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
MoKa3aTeNbHbIe U Torapumuueckue
HepaBeHCTBA"

KommuiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

https://resh.edu.ru/

https://educont.ru/

74

KommnekcHeie yncna. AnreOpandeckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

https://resh.edu.ru/

75

76

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU 4YHCJIaMU
Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

https://interneturok.ru/

https://educont.ru/

77

N3o0paxeHue KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOH TIIOCKOCTH

https://resh.edu.ru/

78

79

N300pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O 4uCia

https://interneturok.ru/

https://educont.ru/
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®opmyna Myaspa. KopHu N-oi creneHu u3

80 https://resh.edu.ru/
KOMILJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI st

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX https://interneturok.ru/
3amaq

82 KoHnTtposnbnas pabdorta: "KomMruiekcHbie
gucia'

83 HatypanbHble u 11e1ble Yrciia https://educont.ru/

84 Harypasbnbie u niesnsie yucia https://resh.edu.ru/
[IpuMeHeHrEe NIPU3HAKOB AEIUMOCTH LIETBIX .

85 P P a H https://interneturok.ru/
YHCell
IIpuMeHeHne NPU3HAKOB AEJIMMOCTH IEJIBIX

86 p p A H https://educont.ru/
qHcel
[IpuMeHeHne MPU3HAKOB JACITUMOCTH IETBbIX

87 https://resh.edu.ru/
gucen: HOJl m HOK
IIpuMeHeHre MPU3HAKOB ASTUMOCTH LIEIBIX .

88 P P a H https://interneturok.ru/
gucen: HOJL u HOK
IIpuMeHeHne NPU3HAKOB AEIMMOCTH IEIIBIX

89 p p A H https://educont.ru/
YUCEN: OCTATKH 0 MOIYJTIO
IIpuMeHeHre IPU3HAKOB ASTUMOCTH LIEIBIX

90 P P A " https://resh.edu.ru/
YUCEN: OCTATKU MO MOIYJIIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LEIBIX

91 YyuCesl: alropuT™ EBKiMIA 1S perieHust https://interneturok.ru/
3a71a4 B IEIBIX YUCIAX

92 Koutponbnas padota: "Teopust menbix

qucen"”
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93

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

https://educont.ru/

94

CucremMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

https://resh.edu.ru/

95

96

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYIIHOCTEM pallMOHATIbHBIX YPABHEHUN

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYIHOCTEH UppaliOHaIbHbBIX
ypaBHEHUU

https://interneturok.ru/

https://educont.ru/

97

OCHOBHBIC MCTOABI pCICHUA CUCTCM U
COBOKyrIHOCTGfI IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/

98

99

100

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYIIHOCTEM MOKAa3aTEIbHbIX YPABHEHUN

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEHN JIorapu(pMUIECKUX
YpaBHEHUU

OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYIHOCTEH JIorapu(pMUUIECKUX
YpaBHEHUU

https://interneturok.ru/

https://educont.ru/

https://resh.edu.ru/

101

[IprMeHeHne CUCTEM K PELIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3InYHBIX 001acTel HAYKH U peabHOM
JKU3HU, UHTEPIIPETALUS II0JIyYCHHBIX
pe3yabTaToOB

https://interneturok.ru/

102

IIpuMeHeHne CuCTeM K pEIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3

https://educont.ru/
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pa3IuYHbIX 00JaCTE HAyKu U pealbHON
JKU3HU, MHTEPIIPETaLus 0JyYEHHBIX
pE3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3ajad U 3a7a4 u3

103 Pa3IUYHBIX 00JIACTEH HAYKU U peabHON https://resh.edu.ru/
JKU3HU, MHTEPIIPETaLUs OTyUYEeHHBIX
pe3yJbTaToB
KonTpoasHas padora: "Cucremsl

AIMOHAIILHBIX, HPPAIIMOHAITBHBIX )

104 batt ppatt https://interneturok.ru/
MOKA3aTeIbHBIX U JIOTapU(OMHUECKUX
ypaBHEeHUN"

105 PannonanpHble ypaBHEHUs ¢ TapaMeTpaMu https://educont.ru/
PannonanbHbie HEpaBEHCTBA C

106 B P https://resh.edu.ru/
napaMeTpamu

107 PanronansHbIe CUCTEMBI € TTapaMeTpaMu https://interneturok.ru/
HpparmonansHble ypaBHEHUS, HEPABEHCTBA

108 ppart P P https://educont.ru/
C mapamMeTpaMu

109 HppannoHallbHbIE CHCTEMBI ¢ TTapaMeTPaMHu https://resh.edu.ru/
[TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C .

110 P P https://interneturok.ru/
napaMeTpamMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu https://educont.ru/
Jlorapudpmmyueckrne ypaBHCHHS,

112 pH P https://resh.edu.ru/
HEPABEHCTBA C TTapaMeTPaMH
Jlorapudmuueckre CUCTEMBI C .

113 pue https://interneturok.ru/
napaMeTpamu
TpuroHomeTpuyecKrue ypaBHEHUS C

114 P P P https://educont.ru/

napameTpamu
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115

TpuroHomeTpuyecKrue HEPaBEHCTBA C
napameTpamu

https://resh.edu.ru/

116

117

118

119

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

[TocTpoeHue u uccineaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C TOMOIIBIO YPAaBHEHUH C
napameTpamu

[TocTpoeHue u uccneaoBanue
MaTeMaTHUYECKUX MOJIeNIel peaTbHbIX
CUTYallUi C MOMOIIBIO CUCTEM YpPaBHEHHI ¢
napaMeTpamu

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIeJIel pealbHbIX
CUTYyaIMi C OMOUIbIO CUCTEM YpaBHEHUH C
napameTpamu

https://interneturok.ru/

https://educont.ru/

https://resh.edu.ru/

https://interneturok.ru/

120

KonTponbHnas pabora: "3agauu c
napaMerpamu’

121

122

[ToBTOpEeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHM: "YpaBHeHuUA"

https://educont.ru/

https://resh.edu.ru/

123

[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus. Crucremsl
ypaBHEHHH"

https://interneturok.ru/

124

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3Hanuii: "HepaBencrna"

https://educont.ru/
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IToBTOpenue, 0000IIECHNE, CHCTEMATHU3ALIHS

125 ? " . " H 1 https://resh.edu.ru/
3HaHui: "HepaBeHcTBa
IToBTOpenue, 0000IICHNE, CHCTEMATHU3ALIHS .

126 ? " o " H 1 https://interneturok.ru/
3HaHuii: "HepaBeHcTBa
IToBTOpEeHue, 00001IEHNE, CHCTEMATH3 AL

127 P " B B u" 1 https://educont.ru/
3HaHui: "[Ipon3BoaHas U e€ MPUMEHEHHE
IToBTOpenue, 0000IICHNE, CHCTEMATU3ALIHS

128 ? " . . H" 1 https://resh.edu.ru/
3HaHui: "[Ipon3BoaHas U e€ MPUMEHEHHE
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS .

129 P " . . H" 1 https.//interneturok.ru/
3HAHUUN: HpOI/I3BOIIHa$[ u ce HpI/IMCHeHI/Ie
[ToBTOpEHME, 0000IICHIE, CHCTEMATH3 AL

130 P " B ”u 1 https://educont.ru/
3HaHuii: "MHTerpaa u ero mpuMEHEHHE
IToBTOpenue, 0000IICHNE, CHCTEMATH3AIIHS

131 Up " Iil t 1 https://resh.edu.ru/
3HaHuil: "OyHKINU
IToBTOpenue, 0000IICHNE, CHCTEMATHU3AIIHS .

132 Up " Iil B 1 https://interneturok.ru/
3HaHuil: "OyHKINU
IToBTOpEHme, 0000IICHNE, CUCTEMaTH3 IS

133 P " Iil . 1 https://educont.ru/
3HaHUH: "OYHKIUU

134 Hroroas koHTpoOabHas paboTa

135 HToroBast KOHTpoONbHAs paboTa
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AIAS

136 vp - H 1 https://educont.ru/
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» MatemaTrka. AnreOpa 1 Hayajia MaTeMaTUYeCKOro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; nox penaxkuueit
[Tononbckoro B.E., O6mecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«3narensctBO «lIpocBemenne»

* Marematuka. Anre6pa 1 Hayajga MaTeMaTUYECKOro aHainsa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonskoB B.M.; nox penakuueit
[Tonponwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Anre0Opa 1 Hauana MaTeMaTuyeckoro anainu3sa. 10 kinacc. YriryOneHHbII ypOBEHb.
Metoaundeckoe nmocodue - bynko E.B., Mep3nsak A.I'. u ap.

Anrebpa u Hauaja MareMaTudeckoro aHanuza. 11 kmacc. YrinyOneHHbli

ypoBeHnb. Metoaudeckoe nocobue - bytko E.B., Mep3msk A.I'. u ap.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET
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