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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «YHucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIePKATEIIPHO-METOAMYECKUE JIMHUM W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPH U3YUYCHUH y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENHFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOANYECKasT TUHUS «YuClia U BBIYMCICHUS» 3aBEpIIACT
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpazoBanusi 0co00O€ BHHUMaHHE ynensercs (OPMUPOBAHUIO  HABHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIEHUBATh UYUCIIOBHIC BBIPAKCHHs, pabOTaTh C MAaTEeMaTHUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paIMOHAIBPHBIX U UPPAMOHAIBHBIX YHCEN, apuMETHUECKUE OTepariii, a TakKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a/1a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe O0OydYaroniuecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBAaHNH (DYHKIIMI C TTOMOIIBI0 MPOU3BOJHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXKJE€HWE HAaMOOJBIITNX U HAUMEHBINNX 3HAYCHUN (yHKIIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKalux CTeneHu U Jjorapudmbel. brarogaps u3ydeHUIO anreOpandecKkoro
Marepuaiga IPOUCXOAUT  JAJIbHEHIEe  pa3BUTHUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPHUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHO-MeTOAUYECKasT JUHUS «DyHKUMM U TpaduKA» TECHO
neperyeTaeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
MPEIMETOB U PEAIBHOMN XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBINIUICHUS, CIIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHus IpoueccoB. JlaHHas coaepxkareiibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pPENIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7ayaX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIOIINXCSl PE3ysibTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHUKH Kak
HayKHu, U 00 UX aBTOpax.

CopepxarenbHO-MeTouYecKas JuHUA «MHOXeCTBa M JIOTMKa» BKIIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOW JIOrHKU. TeopeTuko-
MHO>KECTBEHHBIE IPECTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHONW MaT€MAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTEeMaTUKM M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTeMaTUYEeCKUe
JUCLUMIUIMHBL W MX MpWIOXKEHUs B eauHoe wnenoe. [lostomy BaxkHO nath
BO3MOXKHOCTh 00y4Yaromemycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK
COBPEMEHHOM MaTE€MaTUKH W HCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOMX MbICIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHMIl W CIIEZOBAaHHE OIpeneIEHHBIM
npaBuiaM  IMOCTPOCHHSI  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PA3BUTHUIO JIOTMYECKOTO MBIIIICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOT'O MBIIIJICHUSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJEIHPOBAHUS, KOTOPBIE MPHU3BaHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallul, HCCIEAOBaHUS JTUX MOJeENed C IOMOIIBI0 amnmapara ajireopel U
MaTEMaTUYECKOI0 aHaliM3a, WHTEpPHpeTalMy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHusl BIUIETEHbI B KX/IbIH U3 pa3/ieloB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NpUKIagHbIX 3anad. [lpu
pEIIEHHH  peallbHbIX  NPAaKTHYECKUX  3a7ad  oOydaroliuecs  pa3BUBAIOT
HaOII0JaTEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHM3yeTcs B IpOIecce U3YyUEHHS BCEX TeM YU4eOHOro Kypca «Anredpa u Hadana
MaTEMaTUYECKOTIO aHATTU3a».

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHam3a» oTBoAUTCS 136 yacoB (4 yaca B HEZECIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIE M HeuéTHbIe QyHKIMU. [leproanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUH A peLICHHUS] YPaBHEHHI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTpaHUYCHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«(AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHbL) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JOCTHKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbL,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOIO BKJIa/1a B IOCTPOCHHUE YCTOWYMBOIO OyIylIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
ompe/ielIeHs TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaATh CMoco0 penieHuss ydeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3INYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl mNpuU pelIeHHH Y4yeOHBbIX 3ajlady, NPUHUMATh II€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kijacce oOydaromuics MOMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSA, PABHOCUJIbHBIC HEPABEHCTBA;

IPUMCHATh pa3IMUHbIE METOAbI PCEIICHHUS paIllMOHAIBHBIX H JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi CTENeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATH MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHO>KECTBA HAaTyPAJIbHBIX M LEIbIX YHUCEN, MCIOJIb30BATh MPHU3HAKH JECIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAaX CUHMCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHussT W HepaBeHCTBAa: CBOOOJHO OMNEPUPOBATH MOHITHIMMU:
UppalOHaJIbHbIE, MTOKA3aTeNbHbIE U JOorapu(pMHUUECKHEe HEpaBEHCTBA, HAXOJIUTh
UX PELICHUS C IOMOIIBIO PABHOCWIBHBIX IIEPEXO0JIOB;



OCYIIECTBIISATh OTOOp KOpPHEM TMpH PELICHHH TPUTOHOMETPHUECKOIO
YPaBHEHMUS;

CBOOOJTHO OMEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYMHOCTb YPABHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIIECACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PAallMOHAIbHBIX, HPPALMOHAIBHBIX, [TOKA3ATEIbHBIX U
norapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palrOHAaJbHBIE, UppalMiOHAJIbHBIE, ITOKA3aTEIbHBIE,
gorapupMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIEpIKaIlle MOYJIM U IIapaMeTpBhl,

IPUMEHSTH TpadudecKue METOMBI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMHy;

MOJIEIUPOBAaTh peajbHblE€ CUTYyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPABHEHUS, HEPABEHCTBA M HMX CHCTEMBbl IO YCJIOBHMIO 33J]1a4M,
UCCJIEIOBATh IOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM allapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYYEHHBIN pE3yJIbTAT.

DOyHKUMH U rpapuku:

CTpOUTh TpadUKM KOMOO3UIMH (YHKUUH C TIOMOIIbIO 3JIEMEHTApHOIro
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIHIA;

CTPOUTH TeOMeTpUuYecKre oO0pa3bl YpaBHEHU M  HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

CBOOOZHO ONEpUPOBAaTh TMOHATUSAMHU: TIpaUKH  TPUTOHOMETPUUECKHUX
yHKImi;

OPUMEHATh (QYHKUUU JJI1 MOJEIMPOBAHMS W MCCIEIOBAaHUSA pPeallbHbIX
IIPOLIECCOB.

Havana mareMaTH4eckoro aHajmsa:

UCIIOJIB30BaTh MPOU3BOJHYIO JIJISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJIUTh HAaOOJIbIIIee U HAMMEHbIIIee 3HAaUCHUs (PYHKIIUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4YIIEro pEIICHUS B
NPUKIAJHBIX, B TOM YHUCJIE COLMAJIbHO-)KOHOMHYECKHX, 3aJaydax, I
ONpesieNIeHUus] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMyJod WM
rpaukom;

CBOOOJHO ONEpPUPOBaTh TMOHATUSAMHU: MEPBOOOpa3Has, ONpeaesIEHHBIMI
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIC AIEMEHTAPHBIX (DPYHKIUI U BBIYUCIATH
uHTerpain no Gopmyne Herotona-Jleionuna;



HAXOAMTH IJIOLIAAN IIIOCKUX GUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETpaa;

UMETh MPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM HA MpUMEpPE
cocTaBiieHUs TP PepeHIInaTbHBIX YPAaBHEHHI;

pelaTh NPUKIaJAHbIE 33Jaud, B TOM YHUCIE COLUAIbHO-I’KOHOMHUYECKOTO U
($u3nUeCKOro xapakTepa, CpeCTBaMH MaTEMaTUYECKOTO aHaIMN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue pasnenoB u teM | Koanuecrtso | KoHTpoabHbIe DJIeKTpOHHbIe (LM(ppoBbIe) 0Opa3oBaTebHbIE
NPOrpamMMbl 4acos padoThI pecypcsl
1 MHO0XeCTBO TeHCTBUTEILHEIX 24 1 1.https://www.youtube.com/watch?v=1gUrsgb4UFqg
yrcesl. MHOTOYJIEHBI. 2.http://mon.gov.ru.
PanyonanbHble ypaBHEHUS U 3.http://www.ed.gov.ru
HepaBeHCTBa. CUCTEMBbI JIMHEUHBIX 4.http://www.edu.ru
YPaBHEHUH.
2 Oyuknuu v rpadukn. CreneHHas 12 1 1.https://www.youtube.com/watch?v=zVmNIWQAjwE
(GYHKIHS C IeTBIM MTOKa3aTeIeM 2.http://mon.gov.ru
3 ApudmeTnueckuil KOpeHb N-oi 15 1
creneHd. MppanyoHanbHbIe https://www.youtube.com/watch?v=2-kj-okphSU
ypaBHEHHUS.
4. [TokazarenbHas GyHKIMS. 10 1 https://www.youtube.com/watch?v=q4A-GbrBBIQ

IToka3aTenbHble ypaBHEHHS.

5. Jlorapumuueckas QpyHKIMs. 18 1 ]
pud ymx https://www.youtube.com/watch?v=TilaGKACcP-Q
Jlorapudmuueckrue ypaBHEHHUS.
6. Tpuronomerpuueckue BBIPaXKEHUS | 22 1 . .
P P p https://www.youtube.com/watch?v=jmsMKJlizzY
U ypaBHEHHS.
7. IlocnenoBaTeapHOCTH U 10 1 http://www.edu.ru/
MIPOTPECCUH.
8. HenpepoiBHBIE QYHKITUH. 20 1 https://www.youtube.com/watch?v=vXrg7 WJIXMY
ITpousBoaHas. https://www.youtube.com/watch?v=psf\W4BMCYo0Q
9. [ToBTOpenue, o600IIEHNE, 5 2

CUCTEMAaTHU3alus 3HaHUM.

OBILIEE KOJIMYECTBO

YACOB 110 NTIPOI'PAMME 136 10



https://www.youtube.com/watch?v=1qUrsqb4UFg
http://mon.gov.ru/
http://www.ed.gov.ru/
http://www.edu.ru/
https://www.youtube.com/watch?v=zVmNlWQAjwE
http://mon.gov.ru/
https://www.youtube.com/watch?v=2-kj-okphSU
https://www.youtube.com/watch?v=q4A-GbrBBlQ
https://www.youtube.com/watch?v=Ti1aGKAcP-Q
https://www.youtube.com/watch?v=jmsMKJIizzY
http://www.edu.ru/
https://www.youtube.com/watch?v=vXrg7_WJxMY
https://www.youtube.com/watch?v=psfW4BMCYoQ

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO yacoB
JeKTpOoHHBIE MU POBLIE 00pa3oBaTeJIbHbIE
Ne ni/m Tema ypoka Beer Konrpo Hpatrn P i pp P
o JbHBIE YyecKue pecypcbi
padoThI padoThI
MHOXeCTBO, OIECpaIiy Ha
1. pall . s 1 https.//www.youtube.com/watch?v=ue8VCJkaK-0
MHOXKCCTBAMHU U NX CBOUCTBA
2. Huarpammel Diinepa-Benna 1 https://www.youtube.com/watch?v=ue8VCJkaK-0
https://studme.org/1452040825028/menedzhment/teoret
[IpumeHeHme TeopeTuKo- iko-
3. MHOECTBEHHOT'O anrapara Jjs 1 mnozhestvennye predstavleniya primenenie pri_mode
pelieHus 3a1a4 lirovanii sistem
aklass.ru
PanmmonansHbIe Uncia. _
OGBIKHOBEHHEIE 1 TECSTHIHEIE https://www.yaklass.ru » deistvitelnye-chisla-9102» ra...
4 1
IpOoOU, IPOLICHTHI, OECKOHEUHBIC
nepUOANYECKHE APOoOH
PaunonanpHBIE UnCHa. yaklass.ru
OOBIKHOBEHHEIE U AECITUYHBIE .. .
5. A 1 https://www.yaklass.ru » deistvitelnye-chisla-9102 » ra...
JpoOu, TIPOLICHTHI, 0ECKOHEUHBIE
NepPUOANYECKHE APOOH
[Tpumenenue apodeit u resh.edu.ru
6. OPOLECHTOB JJISI PSIICHUSA 1 .
pot UL p https://resh.edu.ru » subject » lesson
MPUKJIATHBIX 3a/1a4



https://www.youtube.com/watch?v=ue8VCJkaK-0
https://www.youtube.com/watch?v=ue8VCJkaK-0
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
https://studme.org/1452040825028/menedzhment/teoretiko-mnozhestvennye_predstavleniya_primenenie_pri_modelirovanii_sistem
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Lens: paccMOTpPETh MPaKTUIECKOE MPUMEHEeHe MPOIEeHTOB.
- 3agavyu: HAYIUTHCS NPUMEHSITH ITOTYICHHBIC
TEOPETHYECKUE 3HAHUS MPU PelleHUu Pa3INIHbBIX TUIIOB

[Ipumenenue apodeit u

resh.edu.ru

7. MIPOIIEHTOB JIJIs1 PEUICHUS https://resh.edu.ru > subject » lesson
NPUKIAIHBIX 3a7a4
resh.edu.ru
JlelicTBUTENbHBIC YNCTIA.
8. PalioHATBHEIE M HPPALHOHATBHEIS https://resh.edu.ru » subject » lesson » conspect
qHCia
zaochnik-com.com
9 Apugdmernueckne onepanuu ¢ https://zaochnik-com.com » spravochnik » matematika
' JNEUCTBUTEILHBIMU YHCIaMU
10 xiaacc. MoayJab JeliCTBUTEILHOIO
10 Moyib 1eHCTBUTEIBHOTO YHCIIA uncaaYouTube-Buneokypcst DA VINCI
' M €ro CBOMCTBA
[TpubnuKEHHBIE BEIYUCICHHUS, https://de24.adygnet.ru/mod/resource/view.php?id=127
11. MpaBujia OKPYTJICHUS, TPUKUIKA U 35
OLICHKA PE3YJIbTaTa BEIYUCICHUN
0 1.https://zaochnik-
CHOBHBIC MCTOAbI PCIIICHUA . . .
AbLD com.com/spravochnik/matematika/systems/reshenie-
12. HEJIBIX U APOOHO-pAIIMOHATBHBIX

ypaBHEHHI U HEPaBEHCTB

tselyh-i-drobno-ratsionalnyh-neravenstv/
2. https://zaochnik-
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https://www.youtube.com/watch?v=m46Mnr2-MuA
https://www.youtube.com/watch?v=m46Mnr2-MuA
https://de24.adygnet.ru/mod/resource/view.php?id=12735
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https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-uravnenij/

com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/

OCHOBHBIE MCTOABI pCIICHUSA

1.https://zaochnik-
com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-neravenstv/

13. LEIBIX U JIPO6HO-paHI/IOHaJ'II)HHX 2. https://zaochnik-

YPABHCHHH 1 HEPaneHCTB com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/
1.https://zaochnik-
com.com/spravochnik/matematika/systems/reshenie-

OCHOBHLIC METOAbI peH_IeHI/ISI . .

1 HETIX 1 APOGHO-PALMORATEHEX tselvh-l-drobno-ratsmnalnvh-neravenstv/

ypaBHeHI/Iﬁ 1 HCPABCHCTB 2 httDS://ZaOChnlk- . . .
com.com/spravochnik/matematika/systems/reshenie-
tselyh-i-drobno-ratsionalnyh-uravnenij/

MHOro4IeHbI OT OJIHOM 1.https://foxford.ru/wiki/matematika/deleniye-

15 nepeMeHHoO. JlencHue mnogochlena-na-mnogochlen
' MHOTOYJICHA Ha MHOTOWICH C 2. https://resh.edu.ru/subject/lesson/5298/conspect/
octatkoM. Teopema besy.
HaXO)K,[[eHI/Ie pPalrOHaJIbHBIX KODHefI MHOTI'OYJICHA C ...

Muoro4ieHs! ¢ IICJIbIMHU

16 xodddummentamu. Teopema https://ya-znau.ru » znaniya
Buera

17 Pemenne cucreM JIMHEHHBIX https://www.youtube.com/watch?v=k7kiOYWA7jq
YpaBHEHUI

18 Penrenue cucreM JTMHENHBIX https://www.youtube.com/watch?v=k7kiOYWA7jq
ypaBHEHUN

19 Marpwuiia CHCTEMbI THHEHHBIX https://kpfu.ru/docs/F974037543/A G Ne .pdf
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https://zaochnik-com.com/spravochnik/matematika/systems/reshenie-tselyh-i-drobno-ratsionalnyh-uravnenij/
https://foxford.ru/wiki/matematika/deleniye-mnogochlena-na-mnogochlen
https://foxford.ru/wiki/matematika/deleniye-mnogochlena-na-mnogochlen
https://resh.edu.ru/subject/lesson/5298/conspect/
file:///C:/Users/1/Downloads/Нахождение%20рациональных%20корней%20многочлена%20с%20...https:/ya-znau.ru ›%20znaniya
file:///C:/Users/1/Downloads/Нахождение%20рациональных%20корней%20многочлена%20с%20...https:/ya-znau.ru ›%20znaniya
https://www.youtube.com/watch?v=k7kiOYWA7jg
https://www.youtube.com/watch?v=k7kiOYWA7jg
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf

ypaBHeHui. Onpenenuresns
MaTpHIIbl 2X2, ero
F€OMETPUUYECKUNA CMBICIT U
CBOMCTBA; BEIYHUCIICHUE €TO
3HAYCHUS

20

Onpenenurtesb MaTPUIIbI 2X2, €T
F€OMETPUUYECKUNA CMBICIT U
CBOMCTBA; BEIYHUCIICHUE €TO
3HAYCHUS

https://kpfu.ru/docs/F974037543/A G Ne .pdf

21

22

IIpumeneHue onpenenuresns 1
pELIEeHUs] CUCTEMBI JINHEUHBIX
ypaBHEHUU

Pemenue npuknagHbIx 3a1a4 ¢
IMOMOIIIIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

https://kpfu.ru/docs/F974037543/A G Ne .pdf

https://kpfu.ru/docs/F974037543/A G Ne .pdf

23

Pemenune npuknagHeIx 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUI

https://kpfu.ru/docs/F974037543/A G Ne .pdf

24

KonTtponbhas pabdota:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3aTaHUS
¢yHkunu. Bzaumuo o6patHbie
bynkun. Komnosunus GyHKmit

1.https://MmossmaTeMaTuKa. pd/ru/theory/view/Matematic
heskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-
funktciya-Kompozitciya/

2. https://www.youtube.com/watch?v=f4LME|GLj7U



https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://kpfu.ru/docs/F974037543/A_G_Ne_.pdf
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://мояматематика.рф/ru/theory/view/Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-funktciya-Kompozitciya/
https://www.youtube.com/watch?v=f4LMEjGLj7U

26

I'paduk QyHkIMM.
DneMeHTapHbIe TPeoOpa3oBaHUs
rpadukoB QpyHKIHI

https://eqge-study.ru/preobrazovanie-grafikov-funkcij/

27

O6nacTh onpeaeneHus u
MHOX€ECTBO 3HaUCHUH (QyHKIHH.
Hynu ¢ynkuu. [IpomexyTku
3HAK IIOCTOSTHCTBA

https://www.youtube.com/watch?v=jWX4QoRgWpA

28

UETtHbie 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue GyHKIHH.
IIpoMeKyTKM MOHOTOHHOCTH
byHKIMHA

https://www.youtube.com/watch?v=jWX4QoRgWpA

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonpmee n
HaMMEHbIIIee 3HaUeHUE PYHKIUU
Ha IPOMEXKYTKE

https://www.youtube.com/watch?v=jWX40Qo0RgWpA

30

JIunelinas, KBagpaTU4dHas U
IpoOHO-THHEHHas QyHKUUN

https://www.youtube.com/watch?v=yndBYM7mkCE

31

DJIeMEHTapHOE UCCIIEI0BAHNE U
MOCTPOCHUE TPa(UKOB ITUX
byHKIMMA

https://www.youtube.com/watch?v=cDOk3TNjomM

32

DJIeMEHTapHOE UCCIIeIOBAHNE U
NOCTPOCHHE TPAPUKOB ITHX
byHKIMI

https://www.youtube.com/watch?v=cD0Ok3TNjgmM

33

Crerneus ¢ LEIBIM ITI0KA3aTEIEM.
bunom Hrrotona

https://www.math10.com/ru/algebra/veroiatnosti/binomi

nalnaya-teorema/binominalnaya-teorema.html

34

CrerneHn ¢ LEBIM ITI0Ka3aTEIEM.
bunom Hrrotona

https://www.math10.com/ru/algebra/veroiatnosti/binomi

nalnaya-teorema/binominalnaya-teorema.html



https://ege-study.ru/preobrazovanie-grafikov-funkcij/
https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=jWX4QoRgWpA
https://www.youtube.com/watch?v=yndBYM7mkCE
https://www.youtube.com/watch?v=cD0k3TNjgmM
https://www.youtube.com/watch?v=cD0k3TNjgmM
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html
https://www.math10.com/ru/algebra/veroiatnosti/binominalnaya-teorema/binominalnaya-teorema.html

Crenennast GpyHKIUS C
HaTypaJIbHBIM U LIEJIbIM

https://www.yaklass.ru/p/algebra/9-klass/chislovye-
funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-

35 noxasatenens. B cRoRCTRA 1 funktciia-s-naturalnym-pokazatelem-12044/re-
) 60fda931-efe7-4570-8f4b-6a43e62899de
rpadux
KoHnTtponbHas pabora:
36 "Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpapuk"”
ApmbMeTmf CCHH KOPEHD https://www.youtube.com/watch?v=W8HrSmoZ46M
37 HaTypajabHOU CTEIICHU U €I0
CBOICTBA
Ap mbMeTmf CICHH KOPEHD https://www.youtube.com/watch?v=W8HrSmoZ46M
38 HaTypaJIbHOM CTENIEHU U €T0
CBOICTBA
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
[MpeoOpazoBaHUs YUCTOBBIX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-
39 BBIPa)KEHUH, CoepKaIINX irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-
CTETEeHU U KOPHU 4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
[MpeoOpazoBaHUs YUCTOBBIX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-
40 BBIPa)KEHUH, CoepKaInX irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-
CTENEeH! ¥ KOPHU 4e8c-a8e5-8dfe96131d88
[IpeoOpazoBaHus YHCITOBBIX https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-
41 BBIPKCHUH, COJCPIKAIINX funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-

CTCIICHU KU KOpHHU

irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-



https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/stepennaia-funktciia-s-naturalnym-pokazatelem-12044/re-60fda931-efe7-4570-8f4b-6a43e62899de
https://www.youtube.com/watch?v=W8HrSmoZ46M
https://www.youtube.com/watch?v=W8HrSmoZ46M
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88

4e8c-a8e5-8dfe96131d88

HppauuroHanbHbIE YpaBHEHMUS.

https://4eqe.ru/gia-matematika/65438-osnovnye-

42 OCHOBHBIE METOIBI PEIICHUS metody-reshenija-irracionalnyh-uravnenij.html
UPPALMOHAIIBHBIX YPABHEHUN
WppaiimoHaabHbIe ypaBHEHHS. https://4ege.ru/gia-matematika/65438-osnovnye-
43 OCHOBHBIE METO/IbI PEIICHUS metody-reshenija-irracionalnyh-uravnenij.html
MUPPALMOHAIIBHBIX YPABHEHUI
WppanuonansHble ypaBHEHUS. https://4ege.ru/gia-matematika/65438-osnovnye-
44 OCHOBHBIE METO/IbI PEIICHHS metody-reshenija-irracionalnyh-uravnenij.htmi
HppalOHAIIbHBIX YPABHEHHI
PaBHOCHITBHBIC TIEPEXO/TBI B https://4ege.ru/gia-matematika/65438-osnovnye-
45 pEIICHIH UPPAMOHATLHBIX metody-reshenija-irracionalnyh-uravnenij.html
ypaBHEHUN
PaBHOCHIIBHBIE TTEPEXOIBI B https://4ege.ru/gia-matematika/65438-osnovnye-
46 pEIICHIH NPPATMOHATBHBIX metody-reshenija-irracionalnyh-uravnenij.html
ypaBHEHUI
PaBHOCHIIBHBIE TEPEXO/IBI B https://4ege.ru/gia-matematika/65438-osnovnye-
47 pEILICHIH UPPAIIMOHATBHBIX metody-reshenija-irracionalnyh-uravnenij.html
ypaBHEHUH
PaBHOCHITBHBIE TIEPEXO/IBI B https://4ege.ru/gia-matematika/65438-osnovnye-
48 pEIICHIH NPPAMOHATEHBIX metody-reshenija-irracionalnyh-uravnenij.html
ypaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0i
49 CTETICHH KaK ()YHKITUM 0OPaTHOM https://www.youtube.com/watch?v=0VL87X6VNDA

CTEIICHHU C HATypaJIbHbIM
[I0Ka3aTesemM



https://www.yaklass.ru/p/algebra/8-klass/funktciia-y-x-funktciia-kvadratnogo-kornia-y-x-9098/preobrazovanie-irratcionalnykh-vyrazhenii-11017/re-16994afa-6a68-4e8c-a8e5-8dfe96131d88
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
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https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
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https://4ege.ru/gia-matematika/65438-osnovnye-metody-reshenija-irracionalnyh-uravnenij.html
https://www.youtube.com/watch?v=OVL87X6VNDA

CoiicTBa u rpaduk KopHs N-oif
CTEIeHU KaK (PYHKIIMH 0OpaTHOU

https://www.youtube.com/watch?v=0VL87X6VNDA

>0 CTENIEH! C HAaTypaJbHbIM
I1I0Ka3aTcJICM
KonTtponbnas pabdota: "CsoiicTBa
51 U TpaduK KOpHS N-O CTEICHH.
UppannonanbHbie ypaBHEHUS
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
CTCHCHB C paliOHAJIbHBIM .
52 . N pen-s-ratsionalnym-pokazatelem
IIOKA3aTeJICM U €€ CBOHUCTBA
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
CreneHs ¢ palluOHAIBHBIM )
53 . N pen-s-ratsionalnym-pokazatelem
I10KAa3aTCcJICM U €€ CBOHMCTBA
https://nsportal.ru/shkola/algebra/library/2020/10/19/ste
CreneHs ¢ pallMOHAIBLHBIM ;
54 . N pen-s-ratsionalnym-pokazatelem
I1I0Ka3aTCJICM U €€ CBOHMCTBA
55 IMokasarenpHast GyHKIUS, €€ https://urok.1sept.ru/articles/666456
CBOICTBa U rpaduk
Hcnonp3oBanue rpaduka https://il.tpu.ru/obuchenie-
56 GYHKIUT IS pEIIECHUS article?key=82637¢627b01158a42e46b13f3213d98
ypaBHEHUI
Hcnonp3oBanue rpaduka https://il.tpu.ru/obuchenie-
57 (GYHKIMU 7S pEIICHUs article?key=82637c627b01158a42e46b13f3213d98
ypaBHEHUH
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
HOKaSaTeHLHBIe YPaBHCHU. .. . . . ..
pokazatelnaia-i-logarifmicheskaia-funktcii-
58 OCHOBHBIE METOJIbI PEIICHUS

MTOKa3aTeJIbHBIX YPABHEHHUI

9160/metody-resheniia-pokazatelnykh-uravnenii-10962



https://www.youtube.com/watch?v=OVL87X6VNDA
https://nsportal.ru/shkola/algebra/library/2020/10/19/stepen-s-ratsionalnym-pokazatelem
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https://nsportal.ru/shkola/algebra/library/2020/10/19/stepen-s-ratsionalnym-pokazatelem
https://urok.1sept.ru/articles/666456
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://il.tpu.ru/obuchenie-article?key=82637c627b01158a42e46b13f3213d98
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962

[Toka3arenpHble ypaBHEHUS.

https://www.yaklass.ru/p/algebra/11-klass/logarifmy-

pokazatelnaia-i-logarifmicheskaia-funktcii-

59 OCHOBHEIE METOIbI P emeHid & 9160/metody-resheniia-pokazatelnykh-uravnenii-10962
IMMOKAa3aTCJIbHbIX YPABHCHUU
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
Iloka3aTenbHbIE ypaBHEHUS. . o . -
60 OCHOBHEIC METOTbI pelIIeH pokazatelnala-l-loqaf!fm|cheska|a-funktcu- )
. 9160/metody-resheniia-pokazatelnykh-uravnenii-10962
IMMOKAa3aTCJ/IbHbIX YPABHCHUU
Konrtponbnas pabdota:
61 "TToka3zaTenbHas QyHKIHSL.
ITokazaTenbHbIe ypaBHEHHUS "
62 Jlorapudm ygucna. CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnjoyk
norapupma
63 Jlorapudm uucna. CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnj9yk
norapupma
64 Jlorapudm ygucna. CBoiicTBa https://www.youtube.com/watch?v=n_Ntfgnjoyk
norapudma
https://www.youtube.com/watch?v=n_Ntfgnjoyk
65 [lecaTnuHble U HaTypaJIbHbIE
Jorapupmbl
66 JlecsITUYHbBIC U HATYpaJIbHbIC https://www.youtube.com/watch?v=n_Ntfgnjoyk
JorapupmMbl
67 [TpeoOpa3oBaHue BBIPAKEHHIA, http://kontromat.ru/?page id=4334
cojieprKanux JJorapudmol
68 [IpeoOpa3zoBaHue BEIpaKECHHH, http://kontromat.ru/?page id=4334
coJiepKaIuX JOrapuQmbl
69 [Tpeobpa3oBaHue BBIPaKCHHIA, http://mschool.kubsu.ru/cdo/shabitur/kniga/sprav/nekfor
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coJieprKallux JorapuQmol

m/logarifm/logarifm.htm

Jlorapudmuueckas QyHKuus, e€

https://infourok.ru/prezentaciya-k-uroku-
logarifmicheskaya-funkciya-ee-svoystva-i-grafik-

70 CBOICTBA U rpauk 499807.html
https://infourok.ru/prezentaciya-k-uroku-
7 Jlorapudmuaeckas GyHkmus, eé logarifmicheskaya-funkciya-ee-svoystva-i-grafik-
CBOIiCTBA U Ipauk 499807.html
1.https://il.tpu.ru/obuchenie-
Hcnonp3oBanue rpaduka article?key=82637c627b01158a42e46b13f3213d98
72 (GYHKIMH 7151 peIICHUS 2.https://www.youtube.com/watch?v=0_tvPXiZ8dE
ypaBHEHUN
Hcnonb3oBanue rpaduka https://www.youtube.com/watch?v=0_tvPXiZ8dE
73 GyHKIMH 151 PEIICHUS
YpaBHEHUI
Jlorapudmuueckue ypaBHEHHUSI. https://youclever.org/book/logarifmicheskie-
74 OCHOBHBIE METO/IBI PEIICHUS uravneniya-1/
Jorapu(MUUECKUX ypaBHEHUN
Jlorapudmuueckre ypaBHEHHS. https://youclever.org/book/logarifmicheskie-
75 OCHOBHBIE METO/IbI PEIICHUS uravneniya-1/
Jorapu(MUYECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHUS. https://youclever.org/book/logarifmicheskie-
76 OCHOBHBIE METO/IbI PEIICHUS uravneniya-1/
Jorapu(pMUUECKUX ypaBHEHHUN
77 PaBHOCHJIBHBIE TTEPEXOIBI B https://uztest.ru/abstracts/?idabstract=691343
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pelIeHnH JTorapuGMUIECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIEC TTEPEXO/IBI B
peleHun JorapupMUIECKuX
ypaBHEHUNU

https://uztest.ru/abstracts/?idabstract=691343

79

KontposbHas pabora:
"Jlorapudmudeckast GyHKIIHS.
Jlorapudmuueckue ypaBHeHus"

80

CuHnyc, KOCHHYC, TAHT'€HC U
KOTAHT'€HC YHCIIOBOTO apryMEHTa

1.https://scask.ru/g book kram.php?id=106
2.https://scask.ru/g book kram.php?id=107

81

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAaHT'CHC YHMCJIOBOT'O apryMmEeHTa

1.https://scask.ru/g book kram.php?id=106
2.https://scask.ru/g book kram.php?id=107

82

ApKCUHYC, apKKOCUHYC U
ApKTaHTe€HC YUCJIOBOTO apTyMEHTa

http://www.egesdam.ru/page306.php

83

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YUCIIOBOIO apryMeHTa

http://www.egesdam.ru/page306.php

84

Tpuronomerpudeckas
OKPYXXHOCTB, OTIpEJICIICHIE
TPUTOHOMETPUYECKUX (PYHKIUH
YHCIIOBOTO apTyMEHTa

https://www.youtube.com/watch?v=CrjHIEPeDy4

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPEJIECTICHUE
TPUTOHOMETPUUECKUX (PYHKIIHM
YHMCJIOBOTO apryMEHTa

https://www.youtube.com/watch?v=CrjHIEPeDy4

86

OcHOBHBIE TPUTOHOMCTPUYICCKUC

https://www.kp.ru/edu/shkola/trigonometricheskie-
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dbopMyIibI

formuly/

OCHOBHBIE TPUT'OHOMETPUICCKHUEC

https://www.kp.ru/edu/shkola/trigonometricheskie-

87 formuly/
bopMyIIBI TOrMUY!
https://www.kp.ru/edu/shkola/trigonometricheskie-
88 OCHOBHBIG TpI/IFOHOMeTpI/I‘-IeCKI/Ie formul /
dbopMyIbI !
https://www.kp.ru/edu/shkola/trigonometricheskie-
OCHOBHbBIE TPUTOHOMETPUYECKUE
89 formuly/
bopmybl
https://infourok.ru/prezentaciya-po-algebre-klass-po-
[TpeobpaszoBanue . } o .
90 SHOMe o teme-preobrazovanie-trigonometricheskih-virazheniy-
NI'OHOM HNYCCKUX
P P 3481656.htm
BI)Ipa)KeHI/II/I
https://infourok.ru/prezentaciya-po-algebre-klass-po-
[IpeobpazoBanue . ; . .
o1 S — teme-preobrazovanie-trigonometricheskih-virazheniy-
P P 3481656.htm|
BI)Ipa)KeHI/II/I
[TpeobpaszoBanue https://www.e-
92 TPUTOHOMETPUIECKUX biblio.ru/xbook/new/xbook316/book/part-003/page.htm
BBIPAKECHUN
[IpeobpazoBanue https://www.e-
93 TPUTOHOMETPUUCCKIX biblio.ru/xbook/new/xbook316/book/part-003/page.htm
BBIPAXKEHUI
PellIeHIe TOHIOHOMETOMHECKIX https://youclever.org/book/trigonometricheskie-
94 P R uravneniya-1/

ypaBHEHUU
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Pemienne TpuroHOMeTpU4YECKUX

https://youclever.org/book/trigonometricheskie-

95 . uravneniya-1/
YpaBHEHHUU
PelieHIe TPHIOHOMETPHHECKIIX https://vpuclever.orq/book/triqonometricheskie-
96 . uravneniya-1/
YpaBHEHUU
97 Perrenue TpUroHOMETPHUECKUX https://www.youtube.com/watch?v=qBQt4xGVvAGg
YpaBHEHUH
08 Perienue TpUroHOMETpHUECKUX https://www.youtube.com/watch?v=qBQt4xGvAGg
ypaBHEHHUU
99 Perrenue TpUroHOMETPHUECKUX https://www.youtube.com/watch?v=qBQt4xGVvAGg
YpaBHEHUH
100 Penienne TpUroHOMETPHUECKUX https://www.youtube.com/watch?v=qBQt4xGvAGg
YpaBHEHUU
F;;;fsgsﬁz;pjif;e https://.info.urok.ru/ko.ntrolnfaya-rabota-_po-teme-
101 reshenie-trigonometricheskih-uravneniy-1309219.html
BBIPpAXCHUA U
TPUTOHOMETPUUECKHUE ypaBHEHUS"
HOCJ’IC,Z[OBaTCJ'IBHOCTI/I, CIOCOOBI
102 3aJIaHUs TTOCIIE0BATEILHOCTEH. https://www.matburo.ru/ex_dm.php?pl=dmmmi
Metoa MaTeMaTHYECKOM
AHIYKIAU
MOHOTOHHBIEC U OTPaHUYCHHBIC https://foxford.ru/wiki/matematika/monotonnye-i-
103 nocjenoBaTebHOCTH. McTopus ogranichennye-posledovatelnosti
aHam3a OECKOHEYHO MaJTbIX
https://www.youtube.com/watch?v=yP8sQecY MyI
104 ApudmeTrnueckasi mporpeccus
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https://www.youtube.com/watch?v=0QHnOtDYsAlo

105 I'eomeTpuueckas mporpeccust
106 beckoHeuHO yObIBaromast https://www.youtube.com/watch?v=jlvW5nPbF5g
reOMEeTpUYeCKast POTPECCHs
107 CymMma 6eckOoHEYHO yObIBaroIei https://www.youtube.com/watch?v=jIvW5nPbF5g
reOMETPUYECKON POTrPECCHH
/IMHEHHBIH 1 SKCUOHCHIMANGHRH https://capital-gain.ru/posts/exponentials/
108 poct. Hucno e. opmyia
CJIOKHBIX MTPOLICHTOB
JIMHEHHBIN U SKCIIOHEHIINAIBHBII . . .
https://capital-gain.ru/posts/exponentials/
109 pocrt. Yucno e. ®opmyiia
CJIOKHBIX ITPOLICHTOB
Hcnonb30Banue mporpeccuu st https://infourok.ru/prakticheskoe-primenenie-progressii-
110 pelIeHuUs peabHbIX 3a1a4 k-resheniyu-prikladnih-zadach-2804277.html
MPUKIIATHOTO XapaKTepa
KonTtponsHas padota:
111 "ITocie10BaTeEILHOCTH U
nporpeccun”
112 HenpepbiBHbie QYHKIUH U HX https://www.youtube.com/watch?v=_ISKrbAg6x8
CBOICTBa
113 Touka pa3pbiBa. ACHMOTOTEI http://fisclub.ru/difury/posled16.htm
rpauKoB QyHKIIHI
. . https://edu.tltsu.ru/er/book _view.php?book_id=1e2&pa
114 CgoiicTBa GyHKIMI e id=582
HENPEPBIBHBIX HA OTPE3KE i
115 CaoiicTBa (yHKIMI https://edu.tltsu.ru/er/book _view.php?book_id=1e2&pa

HENPEPBIBHBIX HA OTPE3KE

ge id=582
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MeToa MHTEepPBAJIOB TSI PEIICHUS

https://www.youtube.com/watch?v=daaleBPtdno

116
HEPABEHCTB

117 MeToa UHTEPBAJIOB JIJISl PEIICHUSI https://www.youtube.com/watch?v=daaleBPtdno
HCPaBCHCTB

118 Meto HHTEPBAIIOB /IS PEIICHUS https://www.youtube.com/watch?v=daaleBPtdno
HEPABEHCTB
Hpumenenne cBoficTs . https://urok.1sept.ru/articles/531798

119 HENpepPbIBHBIX (YHKIMN A5
pEeUICHUA 3a1a1
Hpuvererue ceokcTs . https://urok.1sept.ru/articles/531798

120 HETIPEPHIBHBIX (DYHKIMN /15
pelrenys 3anad

121 I[TepBast u BTOpasi MPOU3BOTHBIC https://resh.edu.ru/subject/lesson/6116/conspect/
byHKIMHA

122 OmnpepencHue, reOMETPUICCKHIA https://www.youtube.com/watch?v=WfibjWbInC4
CMBICJI IIPOU3BOHOMN

123 Onpenencure, GU3NIECKUI https://www.youtube.com/watch?v=SAQFzYnRTts
CMBICIT TIPOU3BOIHOM

124 YpaBHEeHHUE KacaTeIbHOU K https://mat.1sept.ru/view_article.php?1D=200101601
rpaduky QyHKIHH

125 YpaBHEHHUE KacaTeIbHOU K https://mat.1sept.ru/view article.php?1D=200101601
rpaduky QyHKIIIH
[TpOM3BOHEE ATEMEHTADHEIX https://skysmart.ru/_a}rticles/ mathematic/tablica-

126 . proizvodnyh-funkcij
byHKIMMA

127 [Tpou3BOIHBIE 3JIEMEHTAPHBIX https://skysmart.ru/articles/mathematic/tablica-
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byHKIMI

proizvodnyh-funkcij

[IponsBoaHas CymMMBlI,
128 IIPOU3BENICHNUS, YACTHOTO U 1
KOMITO3UIIUH (DYyHKITHIA

https://www.youtube.com/watch?v=9ch3wfuHYuE

[TpousBoHas CYyMMBI,
129 MIPOU3BEICHHUS, YaCTHOTO H 1
KOMITO3HUITNHU (QyHKIIAN

https://www.youtube.com/watch?v=9ch3wfuHYUuE

[IponsBoaHas CyMMBl,
130 IIPOU3BENICHNUS, YACTHOIO U 1
KOMITO3HITMH (QyHKIIUNA

https://www.youtube.com/watch?v=9ch3wfuHYUE

KonrponbHas pabora:

https://mathematica.ucoz.ru/material/urok/10kl/krproiz1

131 1 1 0.doc
"[IponsBogHas"
[ToBTOpEeHmE, 0600IIEHNE,
132 CHCTEMaTH3aIIMs 3HAHUN: 1
"VpaBHeHus"
[ToBTOpeHnue, o6061IeHKE, https://infourok.ru/urok-po-teme-obobschenie-i-
133 CHUCTEMATH3AIHs 3HAHUIA: 1 sistematizaciya-po-teme-funkciya-1305131.html
"®dyHkuun"
134 Hrorosast koHTpoOJIbHAsT paboTa
135 Hrorosas kKoHTpoOJbHAs paboTa
136 [ToBTOpEHME, 000OIIEHNE, 1

CUCTEMAaTH3alis 3HaHUU

OBHIEE KOJIMYECTBO YACOB IO ITPOT'PAMME: 136
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3Z0OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

* MaremaTuka. AnreOpa u Hadasia MaTeMaTuyeckoro ananusa, 10 xkimace/ Mep3msik A.I'., Homuposckwii [[.A., [Tonsikos
B.M.; nox penakiueit [logonbckoro B.E., O61ecTBO ¢ orpaHriueHHON OTBETCTBEHHOCThIO M31aTeNnbCKUii LIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe oomectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

1.https://rosuchebnik.ru/

2.Mopakosuy, CemeHoB: MaTeMaTuka. AnreOpa 1 Hauajia MaTeMaTuyeckoro ananusa. 10 kimacc. Meronnueckoe nocooue
JUTSL YUUTEIIS

3.Anre6pa u Hayana MmaTeMatudeckoro ananuza. 10 kiacc. Meroauueckoe nocodue - bynko E.B., Mepansax A.I'. u np.
4.Anrebpa 1 HayaJla MaTeMaTUYECKOro aHanu3a (yriayoneHHbli ypoBens). 10 kinacc. CamocTosTeIbHbIE U KOHTPOJIBHBIE

pabotsl. ABTOpEI Mep3msak A.I'., [Tononckwuii B.b., Pabunosuy E.M.



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.https://www.youtube.

2.https://resh.edu.ru/

3.https://www.skype.com/ru/

4.https://zoom.us/ru

5.https://rosuchebnik.ru/

6. https://sdamagia.ru/

7. https://resh.skysmart.ru/


https://sdamgia.ru/




