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MNOACHUTEJIbBHAS 3AIINCKA

YueOHbIil Kypc «AnreOpa W Haydajga MaTEMaTHYECKOTO aHaiu3ay SBISICTCS OJHHUM W3
HambOoJee 3HAYMMBIX B MPOTpaMMe CPEAHEro OO0IIero 0oOpa3oBaHWs, MOCKOIBKY, C OIHOU
CTOpPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y JUisi HM3y4eHHs BCEX €CTECTBEHHO-
HAy4YHBIX KypCOB, a C APYroil CTOPOHBI, (POPMHPYET JTOTUYECKOE M aOCTPAKTHOE MBINUICHHUE
0o0ydJaronxcsi Ha YpPOBHE, HEOOXOAMMOM JJII OCBOCHUS WH(GOPMATHKU, OOIIECTBO3HAHUSA,
UCTOPUM, CIIOBECHOCTH W JPYTHX JUCHUIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyJaromiyecss OBJAJICBAIOT  YHUBEPCAJIbHBIM  SI3BIKOM  COBPEMEHHOH HAyKH, KOTopas
bopMyIUpyeT CBOM JOCTIKECHHS B MaTeMaTH4YeCKor (hopme.

Y4eOHbIil Kypc anreOpbl U Hadall MATEMATHYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY IS
YCICIIHOTO OBJIAJICHUS] 3aKOHaMHU (PU3UKH, XUMHUH, OWUOJOTHM, TMOHUMAHUS OCHOBHBIX
TEHACHIMIA pPa3BUTHS DKOHOMUKH M OOIIECTBEHHOW J>XW3HHU, IMO3BOJSET OPUCHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHMSIX, YBEPEHHO MCIIOJIb30BaTh WX IS
JMaNbHEWIero o0pa3oBaHMs W B IIOBCEJIHEBHOM JKM3HH. B TO jke Bpems OBJIaJcHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTHYeCKOro aHajau3a
pa3BHBAeT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JOKA3bIBATh
YTBEPXKACHUS C MMOMOIIBI0O UHIYKIIMU U PacCyX AaTh IEAYKTUBHO, UCIOIB30BaTh 0000IIEHIE U
KOHKpETH3aIuio, a0CTparupoBaHUWE W aAHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHUYECKOE
MBIIUICHHUE.

B xone usydenus yueOHOTO Kypca «Anrebpa W Hadaga MaTEMaTHUYECKOTO aHaIN3a»
oOydaromiuecss MOJy4yaloT HOBBIM OMNBIT pEIIeHUs MPHUKIAJHBIX 3a]a4, CaMOCTOSTEIHHOIO
MOCTPOCHUS MAaTEeMaTHYECKUX MOJEJCH peaNbHBIX CUTYallUid, WHTEPIPETAHUU IOJYYSHHBIX
pelIeHni, 3HAaKOMSTCS ¢ MPUMEpPaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUUECKUMU OTKPBITUSMU M UX aBTOPAMH.

VY4eOHblii Kypc o0nazaeT 3HAYUTENbHBIM BOCHUTATENBHBIM IOTEHIMATIOM, KOTOPBIi
peanmu3yercss Kak dyepe3 ydueOHbIM Marepuan, CHocoOCTBYIOUIMM (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHS, TaK U dYepe3 crnenuduky ydeOHOH  ACATENBHOCTH, TpeOyromen
MPOJOKUTETLHOM  KOHIIEHTPAllMd  BHUMAHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJY4YE€HHBIN pe3ynbTar.

B ocHoBe merommku oOydeHHs anreOpe W HadajgaM MaTEeMaTHUYeCKOTO aHalu3a JIeHKHUT
JEeSTeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B crpykType yuebHOro Kypca «Anredpa 1 Hadajga MaTeMAaTUYECKOTO aHAIM3a BBIICIICHBI
CIIEIyIOIINE COJEpKaTeNbHO-METOAUUEeCcKre JIUHUM: «Yucina u BblUUCICHUS», «DYHKIUH U
rpaduxmy, «YpaBHEHUs 1 HEpaBeHCTBay», «Hadana MaremaTndeckoro ananusay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE comepKaTeIbHO-METONWYECKUE JIMHUM M3Y4aloTCs Ha MNPOTSHKEHUU
IBYX JIET OOy4eHUs Ha YpOBHE CpeaHEero o0Iiero oOpa3oBaHUSs, €CTECTBEHHO IOIOJHSS JAPYT
JIpyra M MOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMu M paszzaenamu. JlaHHbIH ydeOHBI Kypc
SIBIISICTCSL WHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede COoAepKaHHE HECKOJIbKUX
MaTeMaTUYeCKUX AMCUUIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTU4YeCKHil aHalu3,
TEOpUsi MHOXKECTB, MaTeMaTH4deckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJIEBAIOT BCE Oosiee IIMPOKMM MaTEeMaTHMYECKUM allapaToM, Y HHUX I[OCIE0BaTEIbHO
dbopMUpYETCS U COBEPIICHCTBYETCS yYMEHHE CTPOHTHh MATEeMATHYECKYH) MOJENb peallbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE NMPU U3YYEHHU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENILHO C(HOPMYIHPOBAHHOW MAaTEeMAaTUYECKOW 3aJadd, a 3aTeéM HHTEPIpPETUPOBATH
CBOH OTBET.

CopepxartenpHO-MeTOAMYECKass  JuHUS ~ «Yucna W BBIUKCICHHS)  3aBeplacT
dbopMupOBaHHE HABBIKOB HCIOJIb30BAaHUS JIEHCTBUTENBHBIX UYHCEN, KOTOpPOE OBLIO HA4yaTo Ha
yYpOBHE OCHOBHOTO 00ImIero odpazoBanus. Ha ypoBHe cpeanero obmiero o0pa3oBaHHs 0co00e
BHUMaHue yzensercss (OopMUPOBAHUIO HABBIKOB PallMOHANIBHBIX BBIYMCIICHUHN, BKIIOYAIOIINX B
ce0sl UCTIONb30BaHME PA3UYHBIX (HOPM 3alMCU YUCIA, YMEHHUE JIeNaTh NMPUKHUIKY, BBITOJIHATH



npuOJIMKEHHBIE BBIYMCIICHHUS, OLIEHUBATh YNCIIOBBIE BBIPA)XKEHUS, padOTaTh C MATEMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbBIE OOYYaIOUIMMCS MHOKECTBA HATYpaJbHBIX, IEJNbIX, PAllHOHAIBHBIX H
JEHCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxmom m3 sTux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €My CIICIIU(PUUECKUE 3a]]audl U ONEepaLuu: JIeJICHHE
HAlleJIO, OINEpUPOBAaHME OCTAaTKaMM Ha MHOMKECTBE II€JIBIX YHCEN, O0COo0ble CBOMCTBa
palMoOHAIBHBIX U MPPALMOHAIBHBIX YHCEl, apu(METHUECKUEe ONEpaIliH, a TaKkKe H3BIICUCHHE
KOPDHS  HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX 4ucell.  braromaps
IIOCJIEZI0OBATEIbHOMY  PAacIIMpPEHMIO Kpyra HCIHOJb3YEMBIX YHCE M 3HAKOMCTBY C
BO3MOXHOCTSIMM MX IPUMEHEHUS U1 PELICHUs Pa3InyHbIX 3a]a4 (POpMUpPYETCs MIPEICTABICHHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKH U €€ POJIM B IOCTPOECHUHU MOJEJIEH PealbHOTO MHUpPa, IIUPOKO
HCITOJIB3YIOTCSI 0000IICHNE U KOHKPETHU3AITHSI.

JIluaus «YpaBHEHUS M HEPABEHCTBA» PEAIN3YETCs Ha MPOTSIKEHUU BCEro OOyueHUs Ha
YPOBHE CpegHero oomero oOpa3oBaHUs, IOCKOJIbKY B KaxkaoM paszene Ilporpammel
IPEIYCMOTPEHO pPEIIeHHEe COOTBETCTBYIOUINX 3a/1ad. B pesynbrare oOyuarommecs OBIIAAECBAIOT
Pa3sIUYHBIMH  METOJAMHU DEIIEHUS PAlMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHbIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
colepkamux mnapamerpsl. llomydeHHbple yMEHMs IIMPOKO HMCHOJIB3YIOTCS NPU HCCIEIOBAHUU
(GYHKIMH ¢ TOMOIIBIO TPOU3BOIHON, MIPU PEILICHUH NMPHUKIAIHBIX 3a/1a4 U 33a]a4 Ha HaXOXKJCHHUE
HauOOJIBIIMX U HAaUMEHbIINX 3HaueHUH QyHkuuu. [laHHas copeprkaTelbHas JTMHMS BKIKOYAET B
cebs1 Take (GOpMHpPOBAHME YMEHHUH BBIIOJIHATH PAcU€Thl MO (GopMysiaM, NMpPeodpa3OBaHUS
PalMOHAIIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKHUX BBIPAKECHUM, a TAKXKE BBIPAKEHUH,
colepKalxX cTeneHu M Jyorapudmel. bmarogaps wm3yueHHro anredbpanmyeckoro marepuana
OPOMCXOIUT JalbHEHIIee Pa3BUTHE AITOPUTMHUYECKOIO U AOCTPAKTHOIO  MBIIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHUH, pabOTBl C CUMBOJIbHBIMH
(dopmMaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHbIC HHCTPYMEHTHI ISl peIIeHHs IPAaKTUYECKUX U €CTeCTBEHHO-
Hay4YHBIX 3aJ]a4, HaTJISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

ConepxatenpHo-MeToanyeckast TUHUSA «DYHKIHUU U TpapUKH» TECHO NEpeIuieTaeTcs ¢
IPYTUMH  JIMHHUAMH  y4e0OHOro Kypca, IIOCKOJbKY B  KAaKOM-TO  CMbICIE  3aJaér
[IOCJIEIOBATEIbHOCT ~ M3y4YeHUs  Mmarepuana. V3ydeHue  CTENEHHOW,  II0Ka3aTeIbHOM,
JOrapu(pMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIUI, UX CBOMCTB M Ipa)MKOB, UCIIOJIB30BAHUE
GyHKUMN JUIs pelieHus 3aiad U3 JPYruxX Y4eOHBIX TPEAMETOB M PEANbHOM JKU3HU TECHO
CBA3aHO KaK C MATEMaTH4YECKUM AHAIU30M, TaK U C PEIICHUEM ypaBHEHUHN U HepaBeHCTB. lIpn
3TOM OOJbIIOE BHHMMAaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaThb (OpMYIaMu
3aBUCUMOCTH MEX1y pa3INYHbIMU BEIMYMHAMH, MUCCIEI0BATh MOJYyYeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXkKaTelbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHHHA H
HaBBIKOB, IMO3BOJISIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B pa3iIM4yHON (opme:
AHAIUTUYECKOW, Tpaduyeckod u crnoBecHOW. Ero wu3ydeHume cmocoOCTBYeT pPa3BUTHIO
QIFOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTM K  OOOOIIEHHMI0 U KOHKPETU3alUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHas mHuA «Havyana MaTeMaTHYeCKOro aHaIN3a» MO3BOJIAECT CYIIECTBEHHO
pacIMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIHBIX OOydYaromMuMCH,
TaK KaK y HUX IMOSIBJIAETCS] BO3MOXHOCTb CTPOUTh I'paMKU CIO0XKHBIX (PYHKIUH, ONIPEensiTh ux
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS, BBIYUCIIATD TUIOMAAN GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas coaepKaTellbHas JIMHUA OTKPBIBACT HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENEH peajabHbIX CHUTYyaluid, IO3BOJIAET
HaXOJWTh HAWIy4Ylllee PEUICHHE B INPUKIAIHBIX, B TOM 4YHUCIE COLUAIbHO-DKOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHajiHM3a CIIOCOOCTBYET pPa3BUTHIO
abCTpaKkTHOr0, (OPMAILHO-IOTUYECKOTO U KPEATUBHOIO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHUN
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. O0yyaromuecs



Y3HAIOT O BBIJAIOIIMXCA Pe3yibTaTax, MOJyYeHHBIX B X0JI€ Pa3BUTHsI MaTeMAaTUKHU KaK HAayKH, U

00 UX aBTOpax.

CopepxarenpHO-MeTOAMYECKass JHUHUS «MHOXeCTBa U JIOTMKa» BKIIOYaeT B cels
DJIEMEHTBl TEOPUM MHOXECTB W MAaTEeMaTH4YEeCKOW JIOTUKH. TeopeTHKOo-MHOKECTBEHHbBIE
MPEJCTaBICHUS MPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTHKU W MpeajaraioT Haubosee
YHUBEPCAJIbHBIN S3bIK, OOBEIMHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBS3BIBAIOT pa3Hble MaTEMaTUUYECKHE TMCUUIIIMHBI U UX MPUIOKEHUS B equHoe 1eioe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOYydalolleMycsi MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOI MaTeMaTHKHU U HCIOIb30BaTh €ro Ui BBIpaKE€HUS CBOUX MbIcieil. Jpyrum
BaXHBIM NPHU3HAKOM MAaTEMaTHKU KaK HAyKU CIEAyeT MPU3HATH CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH U  CJEIOBaHHE ONpeAeNEHHBIM TpaBUiIaM IOCTPOCHHUS JOKa3aTeNIbCTB.
3HaKOMCTBO C 3JIEMEHTaMHM MaTeMaTHYECKOH JIOTHMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO
MBIIUIEHUS O0YYaloUIXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXJACHHS Ha OCHOBE JIOTHUECKHUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHUS.

B yuebHom kypce «Ainrebpa M Hayanma MaTeMaTHMYECKOTO aHalIM3a» MPUCYTCTBYIOT
OCHOBBl ~ MaTEMaTU4YECKOTO  MOJAEIHPOBAHMS, KOTOpPBIE  MPHU3BAaHBl  CIIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHHSI MOJIENEH pEalbHbIX CUTYallUi, HCCIENOBaHUS ATHX
MOJIeJIe C TOMOIIBI0 ammapaTa anreOpbl W MaTeMaTHYEeCKOrO aHajin3a, WHTEepIpeTanuu
MOJTyYEHHBIX pe3yNabTaToB. Takue 3aJaHusl BIUIETEHbl B KaXKIbIH W3 PAa3/eioB MPOrpaMMBbL,
MIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIHPOKO HCIOJIb3YEeTCs Ul PEICHHs MPHKIATHBIX
3agad. [lpu pemieHun peajbHBIX MPaKTUUYECKUX 33Jad  OOydaromuecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HAXOJAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJoruto, 0000IaTh M KOHKPETH3WPOBATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHUIO
HaBBIKOB PEILEHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIecce U3YUeHUs BCeX TeM y4eOHOTro
Kypca «Anrebpa 1 Hayalla MaTeMaTHYECKOTO aHaIu3ay.

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a» OTBOIAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmemio), B 11 kmacce — 136 yacoB (4 daca B
HEJIETTIO).

[IpomexyTouHasi aTTecTallds Ha YpPOBHE OCHOBHOTIO OOHIEr0 OOpa30BaHUS MPOBOIUTCS B
COOTBETCTBUM C mosiokeHHeM «O (opmax, NepHOJUYHOCTH M TOPSJIKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH U TMPOMEKYTOYHOM  arrecTaluy  OOydarolmuxcsi O  OCHOBHBIM
obmieoOpazoBarensHbiM  nporpammam [BOY  COII Ne358 MockoBckoro paiioHa CaHKT-
[TerepOypra



COJEPKAHUE OBYYEHUA
10 KVIACC

Yucsia v BbIYUCICHUSA

Panmonaneubie yrcna. OOGBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue apodu. [lpumenenue qpoOeit 1 MpOICHTOB IS PEIICHUs IPUKIAAHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciel 3HaHUW U peallbHOM JKU3HU.

JeiicTBuTenpHble yKMcna. PalnyoHanbHble U MppaLMOHAIbHBIE YMCia. ApHU(MeTHYecKHue
onepaluu ¢ JCUCTBUTEIbHBIMU 4YHUCIaMU. MOIynb EMCTBUTEIBHOTO YHCIIa U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIUUCICHHS, TpaBUIa OKPYTJIEHUS, NPHUKUAKA U OIECHKa pe3yabTaTa
BBIYMCIICHHM.

Cremnens ¢ nensiM nokasatenieM. bunom HeroToHa. Mcnonb3oBanue moaxoasiieii popmsl
3aMKMCH IEUCTBUTENBHBIX YHCEII Ul pEHICHUS TPAKTUYECKUX 3a/1a4 U NIPEICTABIICHUS 1TaHHbIX.

Apudmerndeckuii KopeHb HaTypaJbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM MOKa3aTeJIeM U €€ CBOWCTBA, CTENEHb C JICMCTBUTEIbHBIM
MIOKa3aTeJeM.

Jlorapudm uymncna. CoiicTBa gorapudma. JlecaTHUHbIE U HATYpaIbHBIE JIOTapU(PMBIL.

CuHyc, KOCMHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBIC MPEOOpa3OBaHUs. YPaBHEHHE, KOPCHb YpPaBHCHHS.
PaBHOCHIIBHBIE YpaBHEHMS U ypaBHEHHUS-CIIeACTBUs. HepaBeHCTBO, pelieHre HEpaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHHS LEIBIX U APOOHO-PAIIOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM MEPEMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[Tpeobpa3oBaHys YHCIOBBIX BBIPAXKEHUN, COJIEPKAIMX CTENICHU U KOPHU.

Uppammonanbusie  ypaBHeHUs. OCHOBHBIE METOJbl  PEHICHUS  UPPALUOHAIBHBIX
YpaBHEHUH.

[TokazarenbHbie ypaBHeHUss. OCHOBHbBIE METO/IbI PEIICHUS MOKA3aTEIbHbBIX YPABHEHUH.

[IpeoOpazoBanue BEIpaXEHUH, COIEPKAIIUX JTOTAPUPMEI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU()MUUECKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPUIECKUX
BBIpaKEHU. Penienne TpuroHoMeTpuyecKux ypaBHEHHUI.

Pewienne cucrem JIMHEHMHBIX ypaBHEHUM. Marpuua CHCTEMbl JIMHEHHBIX YPaBHEHUU.
Onpenenurenb MaTpullbl 2X2, €ro TeOMETPUYECKHH CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HA4YCHUSI, IPUMEHEHUE ONPECIUTEINS ISl PEIICHHs] CUCTEMbl IMHEUHBIX ypaBHEeHUH. Pemienue
MPUKJIAAHBIX 337a4 C TOMOIIBIO CUCTEMbI JIMHEHHBIX ypaBHEHUM. ccaenoBanre moCTpOCHHOM
MOJIEJIM C TOMOILbIO MATPHI] U ONPEACIIUTEINEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJIENICH pealbHOM CUTYallMU C MOMOUIBIO YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHU M HEPABEHCTB K PEIICHUI0 MaTeMAaTUYECKHX 3ajad U
3a/1a4y U3 pa3InIHBIX 00J1aCTEeH HAYKW U PEATbHON KU3HH.

DOyHKUUH U rpadpuku

OyHK1UA, crmocoObl 3amanus (yHKuuH. B3ammHo oOpaTtHbie (QyHkimu. Kommoswurus
¢ynkuunit. 'paduk pyHkumuu. SnemeHTapHble IpeodpazoBaHus rpauKoB QYHKIHI.

OO6nacth onpeeneHnss 1 MHOXKeCTBO 3HaueHnd pyHkmuu. Hynu dyakmun. [TpomexyTku
3HaKonocTossHeTBa. YETHble u Heu€THble QyHKuuu. Ilepumommueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MUHUMYMBbI QyHKiud. Haubonbliee 1 HauMeHbllee
3HaueHus! (YHKIIUU HA IPOMEKYTKE.



Jlunelinas, kBagpaTH4Has U ApOOHO-TMHEWHAs QYHKIIUUA. DJIEeMEHTapHOE UCCIIEIOBaHUE U
MIOCTPOCHHE UX TPaPHUKOB.

CreneHHasi QyHKIMS C HaTypaJbHBIM M IIebIM TokKasareneM. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpauKk KOpHS n-Of CTENEHW Kak (PyHKIMH OOpaTHOM CTENEHU C HATypalbHBIM
MIOKAa3aTeNeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKIUH, UX CBOWCTBa U rpaduku. Mcnons3oBanue
rpa¢ukoB PYHKIUHN I pEIICHUS] YPaBHCHHH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEACICHUE TPUTOHOMETPUYECKUX (YHKIMN
YUCJIOBOTO APIryMEHTA.

OyHKIIMOHATbHbIE 3aBUCHMOCTH B PEAIbHBIX Ipolieccax U sABieHusX. ['paduku peanbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOIo aHAJIHM3a

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEIOBATEILHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEA0BATEIbHOCTU. McTOpHs BO3HMKHOBEHUS
MaTeMaTUYeCKOTo aHallu3a KaK aHajin3a OECKOHEUYHO MaJIbIX.

Apudmernueckass ©  reoMeTrpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH T€OMETPUUYECKOU MPOTPECCHUH.
JIuHelHBII M OKCHOHEHIMaNbHBIM pocT. Ywmcino e. dopmyna CIOXKHBIX IPOLCHTOB.
Hcrionb30BaHKe MPOTPeCCUu JUIsl pEIIEHUs] PEAIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

HenpepoiBuble ¢yHKIMM M uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpaduKOB
dbyaknmii. ColicTBa (QYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpruMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKIIUH 7S peIIeHHs 3a/1a4.

[TepBas u BTOpas npousBoaHble GyHKIHH. OnpeneneHne, reOMETPUISCKUN U (HU3UIECKUI
CMBICJI IPOU3BOIHON. Y paBHEHHE KacaTeIbHOM K rpaduKy pyHKIUH.

[TpousBoaubie sneMeHTapHbIX QyHKIUN. [Ipon3BoaHas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIUH (YHKIHH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepal HajJ MHOXECTBaAaMHM M UX CBoicTBa. Jlnarpammsl Oiinepa—BeHHa.
[IpuMeHeHrne TEOpPEeTUKO-MHOKECTBEHHOIO anmaparta JJig OMNHUCAHMUS PEAbHBIX IPOLECCOB U
SIBIICHU, IPY PEIICHUH 33/1a4 U3 JPYTUX Y4EeOHBIX IPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHUeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHMS.

11 KIIACC

Yucia v BbIYUCICHUSA

HartypaneHble u nenbie uncna. [IpuMmeHeHMEe NpPHU3HAKOB JEIMMOCTH LEIBIX YHCEl,
HanOobpIMi oO0mmii aenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK),
OCTaTKOB IO MOJYJIIO, airopuT™Ma EBKnIMAa s pelieHns 3aa4 B LEJIbIX YUCIax.

KowmrnekcHeie uucma. AnreOpanueckas ¢ TPUTOHOMETpUYECKass (OPMBI  3amUCH
KOMIUIEKCHOTO yucia. ApupMeTHUecKre onepanuu ¢ KOMIUIEKCHBIMU unciamu. M3o0paxkenue
KOMIUIEKCHBIX YHMCEJl HA KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oil ctenenu u3
KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeN JUIsl pelleHds (GU3WYECKuX u
reOMETPUUYECKUX 3a/1ad.

YpaBHeHNsI 1 HEPABEHCTBA

Cucrtema 1 COBOKYIMHOCTb YpaBHEHUN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOIIBI0 TPUTOHOMETPUIECKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyecKnX HEpaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OcHOBHBIE =~ METOIbl  pEIIEHUS CUCTEM U  COBOKYIHOCTEH  pallOHAaIbHBIX,
UPPaAIMOHATILHBIX, IOKA3aTEIBHBIX U JIOTAPH(PMUIESCKUX ypaBHEHUI.

YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITApaMEeTPaMHU.

[IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMaTUYECKUX 3a4ad U
3aJa4 M3 pa3NUYHbIX oOOyiacTell HayKd U pealbHOW >KU3HU, WHTEpIpEeTalys MOJy4YEeHHBIX
pe3yNbTaToB.

DOyHKUUM U rpadpuku

I'padux xommozurmu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPAUHATHOW TNIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpapuKH.

['paduueckne MeTOABI pEIICHHWS YpaBHEHWW W HEpaBeHCTB. ['paduyeckne MeTObI
pelieHns 3a1ad ¢ apaMeTpamu.

Hcnonp3oBanne rpadukoB (GYHKIUNA I MCCIIEIOBAHUS MPOIECCOB W 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU.

Hauyana maTeMaTH4yecKoro aHajmnsa

[IpumeneHre NPorU3BOAHON K UCCIIEA0BAHUIO (DYHKIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxosxenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYCHUH HEMPEPHIBHON (DYHKITMH Ha OTPE3KE.

[IpuMeHnenre nPOU3BOAHOW MJIsi HAXOXKACHUS HAWUIYUIIEro PEIIEeHUs B MPUKIATHBIX
3ajavyax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJAaHHOro (GopMyloil win
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. [lepBooOpaszHbIie AIeMEHTapHBIX
¢ynkuuit. [IpaBuna HaxoXAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbICI HHTErpasia. Beraucienue onpenenéHHoro MHTerpaia
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeneHue wWHTerpana Uil HAXOXACHUS IUIOMAACH TIJIOCKUX QUryp U 00bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsr pemennit nuddepeHImaIbHbIX YpaBHEHUNH. MaTemMaTinieckoe MoIeTupOBaHUE
peasbHBIX MPOLECCOB C MOMOIIBIO TU(PEepEeHINATBHBIX YPaBHEHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIVYBJIEHHBI YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA
Pabouas mporpamma copmupoBaHa ¢ y4yeToM paboueil MmporpaMMmbl BOCHHUTAHHUS, MPH3BaHA
00ecnevnTh JOCTUKEHNE TNYHOCTHBIX Pe3yJIbTaToB.
JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHCcKOro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIMU  OOYYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O 4JIEHA POCCHHMCKOrO OOIIECTBA, MPEACTABIECHUE O MaTEMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COIMAILHBIMH WHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIMSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKECHHUS K MPOILIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSIM POCCHMCKUX
MaTeMaTUKOB U POCCUKCKON MAaTEeMaTUYECKOM IIKOJbI, MUCIOJB30BAHUE ATUX IJOCTHUIKEHHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, cQOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, 3TUUECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U AESITENbHOCTHbIO YYEHOTrO, OCO3HAHWE JMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIIeHUH, pPaCcCYXIACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATh MaTeMaTHUECKUE 3HAHUS B HHTEPECaxX 30POBOTO
n Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (3I0pPOBOE
nuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, peryispHas Gu3ndeckasi akTUBHOCTH),
¢buznyecKkoe COBEPILICHCTBOBAHHE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPYNy, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3Iu4HbIM chepam
po(heCcCHOHANLHON JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynmymiedl mnpodeccun W pearn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTH K MaTeMaTHYecKOMy OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHUX 33/1a4 MaTEMaTUYECKON HAMIPaBICHHOCTH;

7) IKOJIOrH4eCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, MOHUMAHUE BIHSHUS COIHMAIBHO-
SKOHOMMYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00ATFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalmus Ha  [OpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU IS pelIeHUs 3ajad B 00JaCTH OKpYXKaoIled cpebl, IUIaHHPOBaHUE
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCIIEJCTBUMN JJIsl OKpYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU W OOILECTBEHHOW MpPAaKTHKH, MOHUMaHHE MaTeMaTUYeCKON HayKu Kak cqepbl
YeJIOBEUECKOM NESITeIbHOCTH, TANOB €€ pa3BUTHUS U 3HAUMMOCTHU ISl Pa3BUTHUS LIUBUIIU3ALINH,
OBJIaJICHHE SI3bIKOM MaTeMAaTUKH M MaTEeMaTUYECKON KyIbTypOi Kak CpeCTBOM MO3HAHUS MUPAa,
TOTOBHOCTb OCYILIECTBIISITh MIPOECKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHANBUAYATbHO U
B IpyIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUNA MEXIy TMOHATUSAMHU, (OPMYITUPOBATH OMPEICIICHUS TOHSITHIA,
yCTaHABIMBATh CYIIECTBEHHbIN NpH3HAK KiIaccU(UKAIMM, OCHOBaHMUSA HJs 0000IIeHus Hu
CpaBHEHHS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpUIIATENIbHBIC, MHIUYHbIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBISIBJISITH MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeYrs B (akTax,
JAHHBIX, HAONIONCHUSX W  YTBEPKACHUSAX, MpeasiaraTh KPUTEPUU JUISl  BBISBIICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX W HMHAYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

MIPOBOAUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (IIpsIMbIEe U
OT TMPOTUBHOIO), BBICTpPAUBATh AaApPryMEHTAIUIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHus: y4deOHOW 3agaun  (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HaubOoNee TMOAXOAAIIUNH C YYETOM CaMOCTOSITENBHO BBIIECICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKHe AeiCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIENIOBATENIbCKUI MHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUne, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBAaHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHHUS, MPOIECCa, BBISIBICHHUIO
3aBHCUMOCTEH MeXIy 00BEKTaMu, SIBICHUSAMHU, IPOLIECCAMH;

CaMOCTOSTENLHO (OPMYIUPOBATh 0OOOIIEHUSI U BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs!, UCCIIeI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000111eHMI];

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, & TAKKE BBIIBUTATh MPEANOIOKEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISBIISITH JeDUIUTHI HHPOPMAIIH, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC M IS
peueHus 3a1a4uu;

BbIOMpaTh WMHGOPMALMI0O HM3 HMCTOYHHUKOB  pPA3NWYHBIX THUIOB, AaHAIU3UPOBATH,
CUCTEMATHU3UpPOBaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHAOB U  (GopM
Mpe/ICTABJICHHUS;

CTPYKTypupOoBaTh  uHGOpMAaLUIO, TPEACTaBIATh €€ B  pa3MYHBIX  (QopmMmax,
WITIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAIEKHOCT, HWHGOPMALMU IO CAMOCTOATEIBHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

Oo0menne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXACHHUS B COOTBETCTBHM C YCIIOBUSMU M LEISIMU
O6IJ_ICHI/IH, SACHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOKO TOUYKY 3PCHHA B YCTHBIX U NMHMCBbMCHHBIX



TEKCTaX, JaBaTh MOSCHEHHWS IO XOAY pCIICHHsS 3aJaud, KOMMEHTHUPOBATh MOJTyYCHHBIH
pe3yabrar;

B X0/i¢ OOCYXXJIEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOJIEMBI,
peIlIaeMOfI 3ala4M, BBICKA3bIBATb UJACH, HALCJICHHBIC HAa MOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJICHUS C CY)KACHUSMHU JPYTUX YYaCTHHKOB JHMAJOra, OOHApY)KHBATh Pa3iMyUe M CXOJICTBO
MO3UINH, B KOPPEKTHOU hopMe (OpMyIUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, HCCICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHS ¢ Yy4YETOM 3a4ad  Mpe3eHTAUuu M|
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanus:

COCTABIJIATH IUIAH, aJTOPUTM pEIICHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM WH(pOpMAaLIUH.

CaMOKOHTPOJIb, IMOLHMOHAJILHBIA HHTEJICKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX IIPOLIECCOB, HX PpE3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa pEIeHNs MaTeMaTUUECKON 3a1auu;

NpPEIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTb NpPH PEILIEHUH 33/1a4l, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa IEeTd M YCIOBUSM, OOBSCHATH NPUYMHBI
JOCTMDKEHUS] WM HEJOCTHKEHHs pe3yJbTaTOB JEATENbHOCTH, HAXOAWTh OLIMOKY, JaBaThb
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUAYAIbHOW pabOTHI mpu
pelleHNH y4eOHBIX 3ahay, IPUHUMATh LEIb COBMECTHOM J€ATEbHOCTH, IUIAHUPOBAThH
OpraHu3alI0 COBMECTHOM pPabOTHI, pacmpeneiiarTh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (Gopmax paboThl (00CyXaeHHs, 0OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» U HHBIE), BBINOJHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JAEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIMIMN MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiacce oOydJaromuiics MONYYUT CIEAYIONIUE TPEIMETHbIE
pe3yabTaThl MO OTAEIBHBIM TeMaM palboueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havaia
MaTEeMaTU4YECKOr0 aHAIIN3an:

Yucaa v BbIYUCTCHUA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! IepuoaAnYecKas
IpoOb, MPOIEHTHI, WPPALMOHAILHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
4yuCell, MOAYJIb IEUCTBUTEIBHOIO YNCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI IS PeIIeHHsI MPUKIATHBIX 3a/1a4 U3 pa3IMYHbIX OTpacien
3HaHUU U peajIbHOM JKU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYUCIICHUS, MPABUIA OKPYTJCHUS, MPHUKUAKY M OICHKY
pe3yabpTaTa BEIYMCICHUN;



CBOOOJIHO ONEpUpPOBATh MMOHATUEM: CTENEHb C LEJIbIM I0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAITYI0 (OpPMY 3alUCH ACUCTBUTEIBHBIX YHCEN ISl pEIleHHUs MPaKTHYECKUX 3ahad U
NPEeCTaBIECHNS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKU KOPEHb HATYPaJIbHON CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAIBLHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUPOBATh MOHATUSAMU: JIOTapu(dM 4YKcia, OECATUYHBIE M HaTypalbHbIC
norapudMmel;

CBOOOJTHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

OTIEpPUPOBATH MOHATHAMU: APKCUHYC, APKKOCHHYC M apKTAaHT€HC YMCIOBOTO apTyMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO ~ ONEpUPOBAaTH  MOHATHUSMH:  TOXKIECTBO, ypaBHEHHME,  HEPAaBEHCTBO,
PaBHOCWIbHBIE YPaBHEHUS U YPAaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOJbl PEIICHHS palMOHAIBHBIX U APOOHO-pAIIMOHATBHBIX
YPaBHEHMI, IPUMEHSTh METO/ HHTEPBAJIOB JJIsl PEILICHHsI HEPABEHCTB;

CBOOOJTHO ONEpPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C
HEeJIbIMA  KO3(QQUUMEHTAMH, KOPHHM MHOTOYJIEHA, IPUMEHITh [JEJIeHMEe MHOIoWwIeHa Ha
MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemienus 3aaay;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
OTIpeNIeNIUTENb MaTpULbl 2 X 2 W ero IeOMETPUYECKUN CMBICT, HCIOIb30BaTh CBOICTBA
onpenenurens 2 X 2 Ui BBIYACICHUS €r0 3HAYEHUs, IPUMEHATh ONPEACIUTENN Ul PEeLCHHs
CHCTEMBl JMHEWHBIX YpPaBHEHUI, MOJEIMPOBATH pPEAlbHbIE CUTYAI[MH C IMOMOILBIO CHUCTEMBI
JVHEWHBIX YpaBHEHMH, HCCIeI0BaTh IIOCTPOEHHBIE MOJAEIM C MOMOILBIO MaTpul H
oTpeNieUTeNe!, MHTEPIIPETUPOBATH MOJIyYECHHBIN pe3ybTar;

WCITO0JIH30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl IPEOOPa30BaHUS BBIPAKCHUM;

BBIMOJIHATH ~ MPEOOpa30BaHUSl  YHUCIOBBIX  BBIPAKEHHMH, COAEPXKAIIMX  CTENEHH C
palMOHAJIbHBIM IIOKA3aTEeNeM;

UCTOJIb30BaTh  CBOMCTBA JIOTapu(pMOB Ui  MPeoOpa3oBaHUs  JIOrapH(PpMHUECKHX
BBIPAXKEHUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HppALMOHAIbHbIC,  TOKa3aTelbHbIE U
JOrapu(pMHUUECKUE YPABHEHUS, HAXOAUTh MX PELICHUS C IMOMOULIbIO PAaBHOCHUIIBHBIX NE€PEXO/0B
WIN OCYILECTBIISIS MPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl uii  IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA;

CBOOOJIHO OIEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, INPUMEHATH
HEo0XouMBbIe (POPMYIIBI ISl pEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICJIUPOBaTh PpEAIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPAaBEHCTBA IO YCJIOBUIO 3a/1ayM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allapaTa anreopsl.

DyHKIUH U IpaQUKH:

CBOOOJIHO ONEPUPOBATH TMOHATHAMU: (YHKIHS, CIOCOOBI 3aaHus (PYHKIIMH, B3aWMHO
oOpatHble (QYHKUIUH, KOMIO3UIMUS (DYyHKIUH, rpaduk (yHKIHM, BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3zoBanus TpadUKoB yHKITHIA;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEICNICHUS M MHOKECTBO 3HAYCHUH
(GyHKLINHU, HYIU QYHKLINH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEPHPOBATH TMOHATHAMU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(YHKLIMU, MPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MAaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HanOoJIbIlIee M HaUMEHbIIIee 3HaYeHnEe PYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH MOHATHAMU: CTENEHHas (DYHKIMS C HATypalbHbIM U ILEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMM C HaTypaJbHBIM U LIEJBIM IOKa3aTeneM, rpaduk
KOPHS N-OM CTENEH! KakK (yHKIUN 0OpaTHOM CTENEHH ¢ HaTypaJIbHbIM IIOKA3aTeIeM;



ONEepUpPOBATh TMOHATHAMH: JIMHEWHas, KBaJgpaTWUyHas U ApOOHO-TMHEHHas (QYHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOZHO OMEpUPOBATH MOHATUSIMHM: MOKa3aTelbHas U jorapupmudeckas QyHKIUHU, UX
CBOWCTBA M IrpauKH, UCIIOJIB30BaTh UX I'padUKu IS pEIIeHUs] ypaBHEHHI;

CBOOOJHO ONEpUpPOBATh MOHATHUSMU: TPUTOHOMETpPUYECKAas OKPYXKHOCTb, OIpe/eleHHE
TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO apryMEHTa,

UCIOJIb30BaTh rpa@uku (QyHKUMNA A7 MCCIEeIOBaHUS MPOLIECCOB U 3aBHUCHUMOCTEH MpH
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KU3HU, BBIpaXaTb (HopMylaamMu
3aBUCUMOCTH MEXY BEITUUMHAMU;

Hauana maTeMaTH4eCKOIo aHAJIM3A:

CBOOOJHO OINEpPUPOBATh MOHATHUAMU: apudmeTHyeckas U reoMeTpuueckasl Mporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FTeOMETPUUECKasi MPOTPECCHs, TUHEHHBIN U IKCIIOHEHIUAIBHBIN POCT,
dbopMyIa CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHIE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUM ISl PELIEHMS] pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTH  MOHATHUSMHU:  IOCJIENOBATENBHOCTb, CHOCOOBI  33/JaHUA
II0CJIEA0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEJ0BATEILHOCTH, IOHUMATh OCHOBBI
3apO’KICHHS] MaTEMaTHYECKOT0 aHaIM3a Kak aHain3a 0ECKOHEYHO MallbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: HETPEpBIBHbIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka
(GYHKIIMH, aCHMIITOTHI Tpadrka GyHKINH,

CBOOOJTHO OIEPHPOBATH MOHATHEM: (PYHKIMS, HENpepbIBHAash Ha OTpE3Ke, NPUMEHATH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JJIs1 PEIICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBaTh IMOHATUSAMHU: TIepBas W BTOpas NPOU3BOJHBIC (YHKIIMH,
KacatesbHasl K TpaduKy GyHKINH;

BBIUMCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BEAEHHUS, YaCTHOTO M KOMIIO3MLIMU JBYX
GbyHKIMI, 3HaTh IPOU3BOIHBIE FTIEMEHTAPHBIX (YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM IS pellIeHHs 3a/ad.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHSIMU: MHOXECTBO, OTIEpAIU HaJl MHOXKECTBAMH;

HCIIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN aIapar JJisl ONMCAHMS PEATbHBIX MPOLECCOB
U SIBIICHUM, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOZHO OMNEpUpOBaTh MOHITHSIMH: OIpEesieHue, TeopeMma, YypaBHEHHUeE-CIIEJCTBHE,
CBOWCTBO MaTeMaTH4YecKoro OOBEeKTa, [O0Ka3aTelIbCTBO, pABHOCWIBHBIE YpaBHEHHS H
HEpaBEHCTBA.

K xonmy oOyuenust B 11 kyacce oOyyaromIMHCS TOJNYYUT CIEAYIOUIME MpPEIMETHBIC
pe3ynbTaThl IO OTIAENBHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudajga
MaTEMaTHUYECKOT0 aHaAJIN3a»:

Ymucia 1 BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: HATYpallbHOE M II€JI0€ YHUCIIO, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCMOJIb30BATh MPU3HAKHU AeJuMocTH 1enbix uynuces, HOJl u HOK
HaTypaJIbHBIX YMCEJI AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnaa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYIIIO, 3aMMChIBaTh HATypaJlbHbIE YUCIIA
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS,

CBOOOJHO ONEpUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHUCIIO U MHOXECTBO KOMILUIEKCHBIX
Yrces, MPEICTaBIATh KOMIUIEKCHBIC YHcia B anreOpandeckoil U TPUTOHOMETpUYECKO# (dopme,
BBITMOJHATH apu(MeTHUYEeCKHe ONepaluy ¢ HUMHU U U300paXkaTh Ha KOOPIAUHATHON TIIOCKOCTH.

YpaBHeHNs M HEPaBEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATUSMH:  HppAallMOHANbHbIE,  IOKa3aTelbHBIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C MOMOIIIbIO PABHOCHIIBHBIX IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
Heo0XoauMBbIe (POPMYJIBI IJISl pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOOJHO OMEpPUPOBAThH MOHATUSAMU: CHCTEMAa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHIILHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUS, HAXOJUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIBHBIX, HWPPALMOHATBHBIX, MOKA3aTeNbHBIX M JIOrapu(PMHUUECKUX YpaBHEHUH H
HEPABEHCTB;

pemiath paluoOHalbHBIE, WPpPALMOHANbHbBIE, TOKa3aTellbHbIe, JIoTapupMUUYECKHe U
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJCPIKAIINE MOIYJIA U TTapaMeTpHhI;

NPUMEHSTH TpaduuecKre METOIbI ISl PEIICHUs] YPAaBHEHUI 1 HEPABEHCTB, a TAaKKe 3a7au
C TIapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CHUTYallud Ha f3bIKE aureOpbl, COCTABISTH BbIPAXKECHMUS,
ypaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHIO 3aJa4yd, HMCCIEI0BAThH MOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM ammapara aareOpbl, HHTEPIPETUPOBATH MOJYYECHHBIN pe3ynbTar.

DYyHKIUH U I'paQUKH:

CTPOUTH TrpapUKu KOMMIO3UIMHU (PYHKIHNA C MOMOIIBIO 3JEMEHTAPHOIO HCCIEIOBAHUS U
CBOMCTB KOMITO3HIIUU ABYX ()YHKITHIA;

CTPOUTh TIeoMeTpuueckue oOpa3bl ypaBHEHHH U HEPABEHCTB Ha KOOPAWHATHOM
TUIOCKOCTH,

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAQUKH TPUTOHOMETPUIECKUX (YHKIIHIA;,

NPUMEHSTHh DYHKIIUU IJI1 MOJICTHUPOBAHUS M UCCIICIOBAHUS PEaThbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCcKOro aHaJIu3a:

UCIIOJIb30BaTh TPOU3BOMHYIO JUISl HCCIENOBaHHWS (YHKIIMM HA MOHOTOHHOCTH H
3KCTPEMYMBI;

HAXOJWTh HAaUOOJIbIIICe U HAMMEHbINIEee 3HAYCHHS (PYHKIIMH HEMPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HaXOKJICHHSI HAWIYYILIEro pelieHHs] B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAITbHO-DKOHOMUYECKHUX, 3aJadyax, AJs OMpEeACNCHUS CKOPOCTH M YCKOPEHUS
mpoiiecca, 331aHHOT0 (GOopMYIION UiTH TpaduKom;

CBOOOJHO OTIEpUPOBATH MOHSATUSIMU: TIEPBOOOPA3HAS, ONPEICIEHHBIN HHTETPAl, HAXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpan mno ¢opmyne HpioToHa-
Jleiibuumna;

HAXOJUTh IJIOMIAAH MIIOCKUX (UTYP U 0OBEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MATEeMAaTUYECKOM MOJEIUPOBAHMHM HA TMPUMEPE COCTABIICHUS
nudGepeHIMaTbHBIX YPABHCHH;

pemath MpUKIagHbIe 3a/1adi, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKOTO M (PU3HUECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOT0 aHaIK3a.
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IHOYPOYHOE IINTAHUPOBAHUE
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Bcero HbIE U3yYeHus! o0pa3oBaTe/ibHbIE PecypChl
" padoThI
[IpeoOpazoBanue BEIpaXEHUH, COACPKAIINX
1 CTEIIEHU C LEJIbIM NIOKA3aTEIEM U 1
apudmeTnyecKue KBaJIpaTHbIE KOPHHU.
OCHOBHBIE METO/IbI PEILICHHUSI LIEJIbIX U
2 JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U 1 https://resh.edu.ru/subject/lesson/2741/start/
HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHUSI LIEIBIX U
3 JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U 1
HEPABEHCTB
4 OCHOBHBIE METObI PEIICHUS LIEbIX 1 1 https://resh.edu.ru/subject/lesson/3785/start/326
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OCHOBHOM IIKOJIbI
7 MHO)K?CTBO’ OTiCpatti Haj MHOMECTRAMH 1 1 https://resh.edu.ru/subject/lesson/1553/start/
UX CBOMICTBA
8 Huarpammsl Ditnepa-Benna 1 https://resh.edu.ru/subject/lesson/1986/start/
9 [IpuMeHeHne TeOpEeTHKO-MHOKECTBEHHOTO 1
amnmapara s pelieHus 3a1a4
10 Panmonanbublie uncina. OOBIKHOBEHHBIE U 1 https://resh.edu.ru/subject/lesson/6915/main/23

JECATHYHBIE TPOOH, POIICHTHI,

6435/




OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH

11

Pammmonansabie ynciaa. OOLIKHOBEHHEIE U
JeCATUYHbIE TPOOHU, IPOLIEHTHI,
OCeCKOHEUYHBIC IEPUOANYECKUE APOoOH

[Ipumenenue apoOeii U IPOIIEHTOB TSI

12 peleHus MPUKIAIHbIX 33/1a4

13 [Ipumenenne qpoOeit u MPOIEHTOB ISt
peleHus MPUKIaIHbIX 33/1a4
[elictBuTenbHbIe yncia. ParmonanbHbie U )

14 HppALOHATHHbIC YHCIa. ApUMETHICCKHE https://resh.edu.ru/subject/lesson/4730/start/149
Onepaluy C ICVCTBUTEIbHBIMU YUCIaMU 073/

15 MO,E[y.]'Ib JEUCTBUTEILHOIO YUCIIA U €T0
CBOMCTBA
[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa

16 OKPYTJICHUS, TPUKUIKA U OLIEHKA https://resh.edu.ru/subject/lesson/1985/start/
pe3yapTaTa BEIYMCICHUN
MHoOrouieHsl OT OAHON NEPEMEHHOM. )

17 JlenleHue MHOTFOUIEH HA MHOFOUWICH © https://resh.edu.ru/subject/lesson/5298/start/326
octaTtkoM. Teopema besy 2691

18 MHorouJieHb! ¢ IenbMu KO3 QHUIneHTaMu. https://resh.edu.ru/subject/lesson/3778/start/158
Teopema Buera 733/

19 Pemenue cuctemM TMHEUHBIX YpaBHEHHI
Marpuia cucTeMbl JINHEVUHBIX YPABHCHUIA.

20 Onpenenurenb MaTpuIbl 2X2, ero
T€OMETPUUYECKUI CMBICI U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYECHUS

21 Onpenenurenb MaTpuIbl 2X2, ero https://www.youtube.com/watch?v=CR4ErAzd

T€OMETPUYECKUM CMBICIT U CBOMCTBA;

14Q




BBIYUCJICHUC €I'0 3HAUYCHUA

22

[IpuMeHeHne onpenennTels Ui PEIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUI

https://www.youtube.com/watch?v=WalLQ46Ji
Btl

23

Pemenue npukinaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

24

Pemienne npukiiaqHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

25

KoHnTtposnbHas padora: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

26

DyHKIHS, CTIOCOOBI 3a/1aHUs (PYHKITHH.
B3anmuo obpatubie pynkinn. Kommosurms

byHKIIHHA

https://resh.edu.ru/subject/lesson/5540/start/327
000/
https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph9/

27

I'padux pyakmu. InemMeHTapHBIC
npeoOpa3zoBanus TpadUKoB yHKITHHA

28

OO6nacTh onpeaencHuss 1 MHOXKECTBO
3HaueHud pynkuuu. Hynu ¢pynkumn.
[IpomexxyTKH 3HAKOMOCTOSIHCTBA

https://resh.edu.ru/subject/lesson/2569/start/

29

YérHble 1 HeUETHBIC (PYHKIINU.
[lepuonnyeckue ¢pynkuuu. [pomexyrku
MOHOTOHHOCTH (DYHKIIMH

https://mathematics.ru/textbook4/chapterl/secti

on3/paragraph?2/
https://mathematics.ru/textbook4/chapterl/secti
on3/paragraph4/

30

MakcuMyMBbl 1 MUHIMYMBI ()YHKITUH.
HauGonpmee 1 HanMeHbIIee 3HaYCHHE
(GYHKLIMU Ha TPOMEXKYTKE

31

Jlunelinas, kBagpaTudHas U JpOOHO-
nuHenHas QyHKIuu

32

3H€M€HTapHOG HCCICAOBAHUC U ITOCTPOCHUC




rpaduKoB 3TUX QYHKIUN

DJeMeHTapHOE UCCIICIOBAaHKE U TIOCTPOCHUE

33 .
rpaduKoB 3TUX QYHKIUN
14 Crenens ¢ 1esbIM IOKa3aresneM. buaom https://resh.edu.ru/subject/lesson/7242/main/24
Hrerorona 8570/
3 Crenens c 11eJ1bIM TTOKa3atesieM. bunom
> Hsrorona
16 CrenenHas (yHKIUS C HATYpaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk
17 KonTtponbnas padora: "Crenennas
dbynaknus. E€ cBolicTBa u rpadguk”
38 Apudmernueckuit KOpeHb HaTypabHON https://resh.edu.ru/subject/lesson/5498/start/272
CTEIICHU U €TI0 CBOMCTBA 542/
19 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
coJiepXKaluX CTETIEHU U KOPHU
40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
CoJiepXKaIINX CTEIIEHU U KOPHU
A1 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIA,
CoJiepXKalInX CTETIEHU U KOPHU
Uppanuonanbubie ypaBHeHUA. OCHOBHBIE .
https://resh.edu.ru/subject/lesson/5569/start/159
42 METO/IbI PEIICHUS UPPALUOHATBHBIX 263/
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE
43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE ) ,
https://www.uchportal.ru/video/vic/algebra_10
44 METO/IbI PEIICHUS UPPALUOHATBHBIX -

ypaBHEHUH

klass/stepennye funkcii




PaBHOCWIIBHBIE ITEPEXO/IBbI B PELICHUU

https://resh.edu.ru/subject/lesson/3798/start/159

45 .
UPPALMOHAIIBHBIX YPABHEHUN 138/
46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
UPPALMOHATILHBIX YPaBHEHUN
47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
UPPALMOHAIIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0i CTENEHN
48 KaK (YHKIIMH OOpaTHOW CTEINEHH C
HaTypaJbHbIM MOKa3aTesieM
CoiicTBa u rpaduk KOpHS N-0i CTENEHN
49 KaK (QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTesleM
KonTtponbnas padora: "CpoiicTBa u rpadux
50 KOpHS n-ou creneHu. MppauroHansHbie
ypaBHeHHUA"
51 CreneHb C pallMOHAIBHBIM TOKA3aTeNIeM U https://resh.edu.ru/subject/lesson/4729/start/159
€€ CBOICTBa 013/
5 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOICTBA
53 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOICTBA
54 [TokazaTenbpHas GyHKIIHS, €€ CBOWCTBA U https://resh.edu.ru/subject/lesson/3841/start/225
rpaduk 573/
55 Hcnonb3oBanue rpaduka GyHKIUU 115
peleHus ypaBHEHU I
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE .
56 METObI PEIICHH TOKA3aTEbHbIX https://resh.edu.ru/subject/lesson/5627/start/159

ypaBHEHUH

321/




[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE

https://www.uchportal.ru/video/vip/714/algebra

57 METO/IbI PEIICHUS MOKa3aTENbHBIX 10 klass/pokazatelnaja funkcija/videourok p
ypaBHEHUI o_matematike pokazatelnye uravnenija
[TokazarenbHbie ypaBHeHUsA. OCHOBHBIE

58 METO/Ibl PEIICHUS TOKA3aTEeNbHbBIX
ypaBHEHUH

59 Kontponbnas pabdora: "[lokazarenpHas
¢ynkuus. [TokazarenbHele ypaBHeHUs"

https://www.uchportal.ru/video/vip/711/algebra
60 Jlorapudm umncna. CoiicTBa Jorapudpma 10_klass/logarifmicheskie funkcii/videourok
po_matematike logarifm i_ego_svojstva
. https://resh.edu.ru/subject/lesson/5753/start/272

61 Jlorapudm umncna. CoiicTBa Jorapudpma 574/

https://resh.edu.ru/subject/lesson/3823/start/198

62 JlecATHUHBIE U HATYypaAJIbHBIC JOTapH(pMbI 625/

63 [IpeoOpazoBanue BEIpaXKEHUH, COACPKAIINX
J0rapuQMbl

64 [IpeoOpa3zoBanue BBIpaKEHUH, COIEPIKAIINX
norapupMbl

65 [IpeoOpazoBanue BEIpaXKEHUH, COACPKAIINX
norapupMbl

66 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U https://resh.edu.ru/subject/lesson/3834/start/198
rpaduk 687/

67 Hcnonp3oBanue rpaduka GyHKIIUN A1
pelIeHNs YpaBHEHHI
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE .

https://resh.edu.ru/subject/lesson/4732/start/198

68 METO/Ibl PEIICHUS JIOTApUPMUIECKUX

ypaBHEHUH

842/




Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

69 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE https://www.uchportal.ru/video/vip/718/algebra
70 METO/IbI peIIeHHs JTorapu(PMUIECKUX 10_klass/logarifmicheskie funkcii/videourok
ypaBHEHUH po_algebre logarifmicheskie uravnenija
71 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
norapupMHUECKUX ypaBHEHUI
7 PaBHOCHIIBHBIE ITEPEXO/IbI B PELICHUN
JorapupMUUECKUX ypaBHEHUI
73 KontponsHast padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypapaenus"
Pannannas u rpagycHas mMepa yria.
. pazy P Vyr https://resh.edu.ru/subject/lesson/4733/start/199
74 [ToBOPOT TOUKHM HA EAMHUYHOU 150/
OKPY>KHOCTH.
75 CoOOTBETCTBUE TOUYEK €IUHNYHOMN
OKPY’KHOCTH U JICCTBUTEIBHBIX YUCEII
Tpuronomerpuueckast OKpy>KHOCTb, .
https://resh.edu.ru/subject/lesson/6019/start/199
76 ONpeIeIEHUE TPUTOHOMETPUUECKUX 181/
(GyYHKIIMI YHMCIOBOTO apryMeHTa
. https://resh.edu.ru/subject/lesson/3863/start/327
77 3HaKU TPUTOHOMETPUIECKUX (PYHKITUN 031/
https://resh.edu.ru/subject/lesson/3876/start/199
78 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI a3/
79 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
https://resh.edu.ru/subject/lesson/4735/start/199
80 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 274/
81 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI




https://resh.edu.ru/subject/lesson/4734/start/199

82 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYJIBI 105/
https://resh.edu.ru/subject/lesson/3489/start/292
23 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 739/
BBIPAKEHU https://resh.edu.ru/subject/lesson/3887/start/199
367/
24 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX https://resh.edu.ru/subject/lesson/3490/start/199
BBIPAKECHUU 398/
25 Hp606p330333HI/Ie TPUTOHOMETPUUYECKUX
BBIPAXKEHUI
26 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHX
BBIPAXKEHUM
27 Hpeo6pa30vBaHHe TPUTOHOMETPUUYECKUX
BBIPXKEHUM
28 Hp606p330333HI/Ie TPUTOHOMETPUUYECKUX
BBIPAXKEHUI
29 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YUCJIOBOTO apryMeHTa
90 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC https://resh.edu.ru/subject/lesson/6322/start/114
YHCIIOBOrO apryMeHTa 653/
91 PellIcHHE TPHIOHOMETDHICCKHX ypaBHEHIHil 161‘;ttl)/s://resh.edu.m/ subject/lesson/6317/start/199
92 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN
93 PellicHHE TPHIOHOMETPHICCKHX ypaBHEHIil l;:t;)/s://resh.edu.m/subiect/lesson/4736/start/ 199
94 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN
95 PellIcHHE TPHIOHOMETPHICCKHX ypaBHEHIHil l;)tz/s://resh.edu.m/subiect/lesson/4737/start/ 199
96 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN https://resh.edu.ru/subject/lesson/6314/start/199




928/

https://resh.edu.ru/subject/lesson/6321/start/199

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 989/
98 PellieHHe TPHIOHOMETPHIKCKHX YPABHEHHUE ggtg/s://resh.edu.ru/subiect/lesson/6320/start/200
KoHnTtponbHas pabora:
99 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS "
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS
100 rnocjenoBareibHoCcTeER. MeTon https://resh.edu.ru/subject/lesson/2122/start/
MaTeMaTUYeCKON MHIYKIIUU
MOHOTOHHBIE U OTpaHUYECHHBIE
101 MOCJIEN0BAaTENbHOCTH. MicTOpHs aHanu3a
OECKOHEYHO MaJIbIX
102 Apudmerndeckas mporpeccus https://resh.edu.ru/subject/lesson/2006/start/
103 ['eomeTpuyeckas nmporpeccus https://resh.edu.ru/subject/lesson/2121/start/
104 BeckoHneuHo yObIBaromas reoMeTpuiecKas
nporpeccust
105 CyMMa 0eCKOHEUHO yOBIBaIOIICH https://www.youtube.com/watch?v=ItPHCzSG
FeOMETPUUECKOMN MPOTrpeccuu 3Fw
106 JIMHENHBIN U YKCIOHEHUIMAIIBHBIA POCT.
Yucno e. DopmMyra CI0KHBIX MPOLEHTOB
107 JIMHENHBIN U YKCIOHEHIMAIIBHBIA POCT.
Uucno e. DopMmyiia CI0KHBIX MPOLEHTOB
108 Hcnonp30BaHre IPOrpeccuu sl pelieHHs
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa
109 KontponsHas pabdora:

"[TocnenoBarebHOCTH U TIporpeccuu’




https://mathematics.ru/textbook4/chapterl/secti

110 HenpepsiBHbIC (DyHKITMN ¥ UX CBOMCTBA on3/paragraph?/
111 Touxka pa3pbiBa. ACUMITOTHI TPapUKOB
byHKIII
112 CgoiicTBa GYHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke
113 Meroz HitTeppanon i perteris https://resh.edu.ru/subject/lesson/1996/start/
HEPABEHCTB
114 MeTto1 MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB
115 Meroa MHTEPBAJIOB JUIsl pEIIECHUS
HEPaBEHCTB
116 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
(GyHKUUN 1715 pelieHus 3a1a4
117 [TepBas 1 BTOpast MpoM3BOAHBIC (QYHKIIHH
118 Onpenenenne, GU3NIECKUN CMBICTT https://resh.edu.ru/subject/lesson/4923/start/200
MIPOU3BOAHOM 980/
119 Omnpenenenue, reOMETPUIECKUI CMBICIT https://resh.edu.ru/subject/lesson/3976/start/201
IIPOU3BOJHOM 104/
120 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIINA
121 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIHA
122 TTpO3BOIHBIE ATeMeHTApHbIX dyHKILHii 1(;‘;‘[123/5://resh.edu.ru/subiect/lesson/4922/start/201
123 TTpO3BOHBIC HICMEHTAPHBIX (yHKIIHIA l(;t;;)/s://resh.edu.m/subiect/lesson/61 14/start/201
124 [IpousBoHass CyMMBI, IPOU3BEACHMS, https://resh.edu.ru/subject/lesson/3954/start/201




YaCTHOTO M KOMITO3UIIMH (DYHKIIMHA

(o]
—_
—_
~

[TpousBogHast CyMMBI, TPOU3BEACHHUS,

125 . 1
YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUH

126 [Tpoun3BoiHAs CYMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMIIO3HMIIMU () YHKITUH

127 Kontponsnas padora: "[IpouszBoanas” 1 1

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS |
3HaHui: "YpaBHeHus"

129 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "OyHKIMN"

130 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIlUs 1
3HaHui: "Tpuronomerpus"

131 HroroBasi kKoHTpOIBHAs paboTa 1 1
IToBTOpEeHnE, 0000OIIIEHNE, CHCTEMATH3A ,

132 o P H HHICHHE, CHETEMATHSATH 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH
IToBTOpEHHEe, 00001IEHNE, CHCTEMATH3AIUS

133 P ’ - ’ t 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH
IToBTOpEHME, 00001IEHNE, CHCTEMATH3a

134 BT P HHe, HHICHAE, CHCTEMATHSAIA 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH
IToBTOpEeHnE, 0000OIIIEHNE, CHCTEMATH3A ,

135 o P H HHICHHE, CHETEMATHAIIA 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH
IToBTOpEHHE, 00001IEHNE, CHCTEMATH3 AL

136 P ’ III ’ . 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoas
HbIe
padoThI

Bcero

JlaTa
U3yYeHus!

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIC peCypChI

Onpenenenne npon3BogHON. POpMyIIbl 11
HAaXxO0KJICHUs IPOU3BOIHBIX 2JIEMEHTAPHBIX

byHKIUH

[TpaBuna nquddepennmpoBaHus

Haxoxnenue 3HaueHni pOU3BOIHOM MPHU
3aIaHHOM 3HAYCHHUH apTyMEHTA.
DU3NYECKUI CMBICT TPOU3BOTHOM.

['eomeTpuyeckuii CMbICT TPOU3BOAHOM.
YpaBHEHHE KacaTeIbHOM.

Pemenne 3ama4, cBSI3aHHBIX C
TEOMETPUUYECKUM U (PU3HYHCKUM CMBICTIOM
IIPOU3BOHOMN

https://sdamgia.ru/ https://mathege.ru/

Pemenne 3ama4, cBSI3aHHBIX C
TCOMETPUUYECKUM B (PU3HUECKUM CMBICIIOM
MPOU3BOIHOMN

https://sdamgia.ru/ https://mathege.ru/

CraptoBsliii kKoHTpOJb "[Iponu3Boanas"

IIpuMeHeHne pOU3BOJHOM K
UCCIIEIOBAaHHIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/start/201

135/

[Ipumenenne npou3BOIHOM K
UCCleI0BaHMI0 (GYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI




10

IIpuMeHeHne NpoOU3BOJHOM K
UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/273
810/

11

[IpuMeHeHne pOU3BOJHOM K
UCCIIEIOBAaHHIO (PYHKIMII HA MOHOTOHHOCTb
U DKCTPEMYMBI

12

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

13

Haxoxaenne HanbosbIIero 1 HANMEHbBILIETO
3HAuUEHUs HeMpPEepbIBHOM (PyHKINU Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/start/363
46/

14

Haxoxaenne HanbosbII1ero 1 HAMMEHbBILIETO
3HAUEHUS HeMpPEepbIBHOM (PyHKIINU Ha
OTpe3Ke

15

Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeTPEPhIBHOHN (PyHKIMM Ha
OTpe3Ke

16

Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeTPEPhIBHOHN (PyHKIMM Ha
OTpe3Ke

17

Haxoxzaenne HanbosbII1ero 1 HANMEHbBILIETO
3HauEHUs HeMpPEepbIBHOM (PyHKIINU Ha
OTpe3Ke

18

[IpumeneHnne npou3BOIHOM ISt
HaxXO0’KJICHUS HAWTYUIIEro PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

19

[Ipumenenre npou3BOIHOM IS

https://resh.edu.ru/subject/lesson/6195/start/225




HaxXOXJACHUSA HAWJITYULICTO PCIICHUS B
IMPUKIIAAHBIX 3aadax

N
W
—_—
~

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS

20 .
mpolecca, 3aIaHHOTO (GOPMYIION UITH
rpaduKom
N https://resh.edu.ru/subject/lesson/4016/start/225
21 Kommnosumus pyskmmi
682/
22 Kommnosumus pyskmmi
73 KoMmosius dyHKLMi https://mathematics.ru/textbook4/chapter3/secti
on2/paragraph4/
24 ['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJIMHATHOMN TUIOCKOCTH
25 I'eomeTpuyeckue oOpa3sl ypaBHEHUN Ha
KOOPJUHATHOMN TIOCKOCTH
2% KonrponsHas padora: "UccnenoBanue
(GyHKUIMH C TOMOIIBIO TPOU3BOAHON"
7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO https://resh.edu.ru/subject/lesson/4924/start/225
epBOOOpa3HBIX 713/
23 [TepBooOpasHbIe 3NIeMEHTAPHBIX (DYHKITUH. https://resh.edu.ru/subject/lesson/3993/start/225
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX 744/
29 [TepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuiia HaX0XACHUS IEPBOOOPAZHBIX
30 Hurterpan. ['eomeTpudeckuii CMbICIT https://resh.edu.ru/subject/lesson/6117/start/225
HHTETpana 175/
31 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Herorona-Jleiitbnuna
32 Beruncnenue onpenenéHHoro MHTerpaia 1o




¢dopmyne Heiotona-Jleiitbnuna

HpI/IMeHeHI/Ie HHTETpala 111 HAXOXKIACHUA

https://resh.edu.ru/subject/lesson/4037/start/269

33 TUIOIIAJIeH TUIOCKUX (DUTYp 550/

14 [IpuMeHeHne nHTErpaa Jisl HaXOXKIACHUS
00BEMOB reOMETPUUECKHX TEI

35 [Tpumeps! pemeuii qudepeHaITbHbIX https://resh.edu.ru/subject/lesson/4926/start/225
YpaBHEHUU 841/

16 [Tpumepsr pemenuit audhepeHInaTbHbIX
YpaBHEHHI
Maremarnueckoe MOACINPOBAaHUE .

https://resh.edu.ru/subject/lesson/6118/start/225

37 pEeabHBIX MPOIECCOB € MOMOIIBIO 208/
mudPpepeHIMATBHBIX YPaBHCHHM -

o KonTpomnpnas padora: "[lepBooOpasznast u
uHTerpan”

39 Tpuronomerpuieckue GyHKIUHU, UX https://resh.edu.ru/subject/lesson/6111/start/200
CBOMCTBA U TpapuKu 545/

40 Tpuronomerpudeckue GyHKIINHA, UX https://resh.edu.ru/subject/lesson/3923/start/200
CBOICTBa U TpaduKku 607/

41 Tpuronomerpuieckue GyHKIUHU, UX https://resh.edu.ru/subject/lesson/4920/start/200
CBOMCTBA U TpapuKu 702/

47 Tpuronomerpudeckue GyHKIINHA, UX https://resh.edu.ru/subject/lesson/5570/start/200
CBOMCTBA U TpapuKu 795/

43 Tpuronomerpudeckue GyHKIINHA, UX https://resh.edu.ru/subject/lesson/3943/start/200
CBOICTBa U TpaduKku 825/
OT60p KOpHEH TPUTOHOMETPHUECKUX

44 YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

45 OT60p KOpHEH TPUTOHOMETPHUUECKUX https://www.uchportal.ru/video/vic/algebra 10 _




YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

klass/trigonometricheskie uravnenija

OT60p KOpHEH TPUTOHOMETPHUUECKUX

46 YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
47 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
48 PellICHHE TPHIOHOMETDHICCKHX HEpABCHCTS tht(t))/s://resh.edu.m/subiect/lesson/4738/start/200
49 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB
50 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB
51 PelmeHne TpUroHOMETPUYECKUX HEPABEHCTB
Kontponbras padota: "['paduku
52 TPUTOHOMETPUICCKUX (DYHKITHAHN.
TpuronoMmerpuueckrue HepaBeHCTBA"
53 OCHOBHBIE METOABI PELICHUS https://resh.edu.ru/subject/lesson/473 1/start/159
MTOKa3aTEIbHBIX HEPABEHCTB 352/
4 OCHOBHBIE METO/BI PEILIEHUS
> [I0Ka3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
> [I0Ka3aTeIbHbIX HEPABEHCTB
56 OCHOBHBIE METO/IbI pELICHUS
MMOKa3aTEIbHBIX HEPABEHCTB
57 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/lesson/3852/start/199
norapuMUYEeCKUX HEPABEHCTB 119/
58 OCHOBHBIE METO/IbI pELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI PCIICHUA

> Jorapu(MUUECKUX HEPaBEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB
61 OCHOBHBIE METO/BI PELICHUS https://resh.edu.ru/subject/lesson/5569/start/159
MppalMOHAIILHBIX HEPABEHCTB 263/
6 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
63 OCHOBHBIE METO/IbI PEILICHUS
UppanMoOHATBEHBIX HEPABEHCTB
64 OCHOBHBIE METOBI PELICHUS https://www.uchportal.ru/video/vic/algebra_10
HAPPAMOHAIBHBIX HEPABEHCTB klass/uravnenija_i_neravenstva
65 I'paduueckue MeTOIbI pELICHHUS
UppalMOHABHBIX YPaBHEHHHA
66 I'padmyeckue MeToabI perieHUs https://www.youtube.com/watch?v=3Jr FYQ4
[I0Ka3aTENIbHBIX YPABHEHUHN Yos
67 I'padmyeckue MeToab! pemeHus
MOKa3aTeIbHbIX HEPABEHCTB
68 I'paduueckue MeTOIbI peLICHHUS
norapuMUYECKUX ypaBHEHUN
69 I'padmyeckue MeToabl pemeHus
JorapupMHUUECKUX HEPABEHCTB
70 I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB
I'padmyeckue MeToabl pemieHus
71 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
72 I'padmyeckue MeToabl pemieHus




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

KonrponsHast padora: "UppanoHanbHeie,

73 noKa3aTeJbHbIE U JorapupMUIecKue
HepaBeHCTBa"
KommiekcHbie uncia. Anredpanyeckast u
74 TpUTOHOMETpUYECKast POpPMBI 3arucu
KOMIUIEKCHOTO YHCJIa
KommiekcHbie uncia. Anredpanyeckast u
75 TpUTOHOMETpUYECKast POpPMBI 3arucu
KOMILIEKCHOT'O YHCIIa
76 Apudmernueckue onepanum ¢ https://resh.edu.ru/subject/lesson/4115/start/149
KOMILUTEKCHBIMH YHCIIaMU 105/
Apudmernueckue onepanum ¢
77 KOMIUIEKCHBIMU YHCIIaMHU
73 N3o0pakeHne KOMIUIEKCHBIX YHCeN Ha https://resh.edu.ru/subject/lesson/4103/start/385
KOOPAMHATHOM MIOCKOCTH 36/
N300paskeHre KOMIUIEKCHBIX YHCEIl Ha https://resh.edu.ru/subject/lesson/6120/start/385
7 KOOPAMHATHOM IIOCKOCTH 67/
®opmyna Myaspa. Kopau n-oii ctenenu us3
80 KOMIUIEKCHOTO YHCJIa
21 ®opmyna Myaspa. Kopuu n-oii ctenenu u3 https://resh.edu.ru/subject/lesson/4930/start/790
KOMIUIEKCHOTO 9HCIIa 39/
IIpuMeHEeHNE KOMIUIEKCHBIX YNCEN JUIs
82 pemeHust GU3NYECKUX U TEOMETPUIECKUX
3a1a4
3 KonrponsHas padora: "KomruiekcHbie

gucia"




84

HarypainbHsle u 1iensie yucna

http://www.cleverstudents.ru/divisibility/divisib

85 HarypanbHbie u 1ienble yncina ity hml

26 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX
qucen

2 [IpuMeHeHne nNpU3HAKOB JEIUMOCTH LIEIbIX

! qyucen

28 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX
gucen: HOJl u HOK

29 [IpumeHeHne Npu3HAKOB JETUMOCTH LIEJIBIX https://www.youtube.com/watch?v=qRwB9CF
yucen: HOJI u HOK HcVU

90 [IpuMeHeHne MpU3HAKOB JEIUMOCTH LIEIbIX
YHUCEJN: OCTATKH MO MOAYJIIO

01 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX
YHUCEN: OCTATKH 0 MOAYJIIO
[IpuMeHeHne pU3HAKOB JENUMOCTH LEIbIX

9 ancest: anroputy EBKINIA U1 pelticHus https://www.youtube.com/watch?v=_ptTo5A03
3a/1a4 B LEJbIX YUCIIAX M

93 KonrponbHast padora: "Teopust nenbix
yucen"
CucreMa 1 COBOKYITHOCTb YPAaBHEHUH. .

94 PABHOCHIILHALS CHCTEMEL I CHCTCMBL https://resh.edu.ru/subject/lesson/3798/start/159
CJIe/ICTBUS 138
CucreMa 1 COBOKYITHOCTb YPAaBHEHUM.

95 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBHS

96 OCHOBHBIE METO/BI PELICHHS CUCTEM U https://mathematics.ru/textbook4/chapter2/secti

COBOKYITHOCTEH paliOHAIIbHBIX YPABHEHHI

onS/paragraph3/




97

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEW UPPaLlMOHATBHBIX
ypaBHEHUU

https://www.uchportal.ru/video/vic/algebra 10 _

klass/uravnenija_i_neravenstva

98

OCHOBHEBIE MCTOABI pCHICHHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUI

https://resh.edu.ru/subject/lesson/5627/start/159
321/

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEM MOKAa3aTeIbHBIX YPABHECHHI

100

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
ypaBHEHUU

101

OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

102

IIpuMeHeHne CUCTEM K PEILEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuYHBIX 001aCTe HAYKU U peabHOM
YKU3HM, UHTEPIIPETALUs TIOJIY4EHHBIX
pE3yJIbTAaTOB

103

[IpuMeHeHre HEPAaBEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuYHBIX 001acTe HAYKU U peabHOM
YKU3HM, HHTEPIIPETALUS IIOJIY4EHHBIX
pE3yJIbTAaTOB

104

KonTpomnbnas padota: "Cucrembl
paIMOHATBHBIX, UPPAIIMOHATBHBIX
MOKA3aTeIbHBIX U JJOrapu(PMHIECKUX
ypaBHEHUI"

105

PanmonanpHble ypaBHEHHS ¢ TapaMeTpaMu

https://resh.edu.ru/subject/lesson/4145/start/111
179/




106

PanmonasibHbple HEpaBEHCTBA C TapaMeTpaMu

107

PanmonanbHble cucTEeMBI ¢ TapaMeTpaMu

https://alexlarin.net/ege/2015/skk.pdf

108

HppanuroHaibHble ypaBHEHUS, HEPABECHCTBA
C mapameTpaMu

109

HppanmoHaibHble CUCTEMBI ¢ TapaMeTpamMu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111

ITokazarenabHblE CUCTEMBI C TapaMeETpaMu

112

Jlorapudmuueckrue ypaBHeHUs, HEPABEHCTBA
C mapameTpaMu

113

Jlorapudmuueckue CUCTEMBI ¢ TapaMeTpamMu

114

TpuroHomerpudeckue ypaBHEHU C
rapameTpamu

https://resh.edu.ru/subject/lesson/6318/start/200
082/

115

TpuroHoMmerpudeckre HepaBEHCTBA C
napaMmeTpamu

116

TpUroHOoMeTprUYECKHE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIETIEH pealbHbIX
CUTYAaLUH C IOMOULIBIO YPABHEHUN C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIETIEH pealbHbIX
CUTYAaLUH C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIECH PEAIbHBIX
CUTYAaLUH C IIOMOLIBIO CUCTEM YPABHEHUH C




napameTpamMu

Kontponbnas padota: "3agaun ¢

120 "
napameTpamu
IToBTOpEeHME, 0000IICHNE, CUCTEMATH3AINS ,

121 P ny B " 1 https://sdamgia.ru/ https://mathege.ru/
3HaHUH: "YpaBHEHUS
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINS )

122 P " B 8 . https://sdamgia.ru/ https://mathege.ru/
3HaHuil: "YpapHenus. CucteMbl ypaBHEHUM
IToBTOpEHME, 0000IICHNE, CUCTEMATH3AINS i

123 P . | https://sdamgia.ru/ https://mathege.ru/
3Hanuil: "HepaBeHcrna
IToBTOpEHME, 0000IICHNE, CUCTEMATH3AINS ,

124 P . B " 1 https://sdamgia.ru/ https://mathege.ru/
3HaHuil: "HepaBeHcTBa
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINS )

125 P " o . B " https://sdamgia.ru/ https://mathege.ru/
3nanuil: "[IponsBoanas u e€ npuMeHeHue
IToBTOpEHME, 0000IICHNE, CUCTEMATH3AINS ,

126 P " B . B | https://sdamgia.ru/ https://mathege.ru/
3nanuii: "[IponsBoanas u e€ npuMeHeHue
IToBTOpEHME, 0000IICHNE, CUCTEMATH3AINS ,

127 P - B "H https://sdamgia.ru/ https://mathege.ru/
3HaHuil: "MHTETpan u ero npuMeHeHNe
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINIL ,

128 P " " https://sdamgia.ru/ https://mathege.ru/
3HaHui: "OyHKIUN
IToBTOpEHME, 0000IICHHE, CUCTEMATH3AIUS i

129 P " | https://sdamgia.ru/ https://mathege.ru/
3HaHui: "OyHKIIIN

130 = Hroromas KOHTpOJIbHAs paboTa

131 HroroBas KoHTpoOINIbHAs paboTa
IToBTOpEHME, 0000IICHNE, CUCTEMATH3AINS ,

132 P Hl H https://sdamgia.ru/ https://mathege.ru/
3HaHUHI
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AINS ,

133 p https://sdamgia.ru/ https://mathege.ru/

3HaHUH




I1 6006

134 OBTOP CHIE, ODODILCHHE, CHETCMATHSAIA 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH
II

135 OBTOP eHHe, 0600MEHIe, CHCTeMATH3ALNA 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUI
I1 606

136 OBTOP CHIE, ODODIICHHE, CHCTEMATHAIIHA 1 https://sdamgia.ru/ https://mathege.ru/
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Maremarnka. AnreOpa 1 Hadajia MaTeMaTUYecKoro ananusa, 10 kimacc/ Mep3msak AT,
Homupogsckuii I.A., ITonskoB B.M.; mox penakiueit [logonsckoro B.E., O01mecTBo ¢ orpaHU4eHHOM
otBeTcTBEHHOCTRIO M3natenbckuii ieHTp «BEHTAHA-I'PA®»; AxurionepHoe 00IIeCTBO
«M3narenscTBO «lIpocBemenune»

* Maremaruka. AnreOpa 1 Hayajla MaTeMaTHYECKOTro aHanu3a, 11 kmace/ Mepamsik A.T.,
Homuposckuii I.A., ITonskoB B.M.; mox penakiueit [logonsckoro B.E., O01mecTBo ¢ orpaHU4eHHOM
otBeTcTBEHHOCTRIO M3natenbckuii ieHTp «BEHTAHA-I'PA®»; AxurionepHoe 001IeCTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Maremaruka. AnreOpa 1 Hadajla MaTeMaTUIecKoro ananusa, 10 kinace, yriryOlieHHbIH YpOBEHb.
CamocrosiTenbHbIe U KOHTPOJIbHBIE padoTa/ Mepansak A.I'., [Tonmouckwuii B.b., Pabunosuy E.M.,
Axup M.C. U3narensctBo "[Ipocsenienue”

Marecatuka. Anrebpa u Hadajla MaTeMaTHIECKOro aHaym3a, 11 kiacc, yriryOJIeHHBIH YPOBEHbD.
CamocrosaTenbHble U KOHTpOsIbHBIE paboTel/ Mep3insik A.IL., [lononckii B.b., Pabunosuy E.M., Sxup
M.C. UznarensctBO "l[IpocBemienue"”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

https://www.mathematics.ru

https://www.uchportal.ru/

https://sdamgia.ru/

https://mathege.ru/



