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OSJCHUMTEJIBHAA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIINXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MIO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JO0Ka3bIBAThb
YTBEPKJICHHsI ¢ TIOMOIIBIO MHIYKLIHUU U PacCyXaarTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalin3a» OO0ydYarollyecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPHpPETallMd  TOJYYEHHBIX  pElIeHWi, 3HAKOMATCS €  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIi Kypc o0ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIMI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyIolel MpPOJOJKUTENbHONM  KOHIEHTpAalud BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOoro Kypca «Anredpa 1 Hauajila MaTeMaTHUYEeCKOTO aHATN3a»
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BBIYHCIICHUS», «DYHKIMU U Tpadukn», «YpaBHEHHS W HEpaBeHCTBa», «Hauama
MaTeMaTUYeCcKoro aHamusa», «MHoxecTBa M JioThKay. Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUHM JIBYX JIET



oOy4eHHs Ha YPOBHE CpeiHEro 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa | MOCTENICHHO HACKIIIAsICh HOBBIMH TEMaMH U paszienamu. JlaHHbI yueOHbIi
KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJBKY OOBEAMHSET B cebe colep:KaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKHX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIH3, TEOPHS MHOXKECTB, MaTeMaTHUeCKast JIoruka u napyrue. [1o
Mepe TOTO Kak 00ydaromuecs OBJIaIeBAIOT BcE OoJiee MIMPOKUM MAaTEeMaTHICCKAM
anrmaparoM, y HUAX MOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIETh PEATbHON CHUTyallld, TPUMEHATh 3HAHUS,
MOJyYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIsl PEIICHUS CaMOCTOSTEIBHO
chopMyIMPOBAaHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConeprkaTenpHO-MeTOAMYECKas JIMHUS «Uncna ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopmMHIpoBaHNE HABBIKOB UCIIONIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011eT0 00pazoBaHus. Ha ypoBHe cpenHero ooiero
oOpa3zoBaHus 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Ce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIIKEHHBIC
BBIUUCIICHUS, OLICHUBATh YWCIIOBBIC BBIpAXKEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCsI MHOXECTBAa HATypaJIbHBIX, IIEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel1. B KaXIOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puieckue 3aJadyd U Olepaluu: JeJeHHue Haledo,
ONEPUPOBAHUE OCTAaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBa
palMOHATBHBIX M MPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKKe
U3BJICUCHUE KOPHS HATYPaJIbHOW CTENICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPEHHIO Kpyra HUCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSMU WX TMPUMEHEHHS JJIsl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcss TpeAcTaBiICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poiid B
MIOCTPOCHHH MOJISJICH pPEaJbHOTO MHpPA, MIMPOKO HCIIOJIB3YIOTCS 0000IIeHHE U
KOHKpPETHU3aIHS.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEATHM3YETCSl HA TPOTSHKCHHH BCETO
oOy4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHHs, TMOCKOJIBKY B KaKIOM
paznene Ilporpammbl MpemycMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pesyiapTare OoOydaroliMecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHUS
palMOHALHBIX, HMPPALMOHATBHBIX, MOKA3aTCIbHBIX, JIOTAPUPMUYECCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHbIE yYMEHHS HIMPOKO HCHOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO MPOU3BOJHOM, PU PEIICHUH MPHUKIIATHBIX
3aj71a4 ¥ 3aJ1a4 Ha HAaXO0XKJICHUE HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.



JlanHast comepkaTeNbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BEITIOJIHATh ~ pacd€Tel 10  ¢opMyrnaMm, MNpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
collep KallluX CTerneHu W Jiorapudmbel. brarogaps uszydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKK JCTYKTHBHBIX PacCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeaiaraeT 3QpheKTUBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK S3bIKa HAYKH.

ConepxkatenpbHo-MeToanueckass auHuA «DyHkuMu u rpaduku» TECHO
MeperyieTaeTcss ¢ APYTMMH JIMHUSIMH Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEILHOCTh U3yUeHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapuPMUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpadukoB, UCTOIb30BaHUE (QYHKIMN N7 PEIICHUs 3aad U3 JAPYruX y4eOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHW U HepaBeHCTB. lIpu »Tom OOJbIIOE BHUMaHUE
yaensercs: GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKY BETUYMHAMU B PA3IMUHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTHh KPYTr Kak MaTeMaTUYECKHUX, TaK W MPUKIAJTHBIX 3ajad,
JIOCTYITHBIX OOYYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsATh HMX HauOOJbIINE W HAWMEHbIIINE
3HAQYECHUS, BBIYUCIATH UIOMAaau Guryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U
yCKOpeHusi TporieccoB. JlaHHasi cojep)kaTeibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIeJIed pEalbHBIX CHUTYyallui,
MO3BOJIIET HAXOIUTh HAWITYYIIIEE PEIICHUE B IPUKIIATHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayaXx. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHUYECKOrO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbBHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM paclio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronmecs y3HatT O BBIIAOIIMXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHOM MaTEeMAaTHKH!
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONMIUNA BCE pa3Jieibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JTUCIUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATH €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTroCTh OOOCHOBaHWM M CJEJIOBAHHE OMNPEIEIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITMPOBAHUS, KOTOpPHIE MpPH3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, HWCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pelIeHUN  peabHBIX  NPAKTUYECKUX  3ajlad  oOydyarouuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTcs B pollecce U3yUYeHHs BCceX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

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

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

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

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 11es1bIMu KO3 UIIUEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

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

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



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

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

DOyHKUMH U TPaPUKH

Oynkuus, crnocoOsl 3amganus GyHKIUH. B3anMHO oOpaTHBIe (QYHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEXKYTKE.

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

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
IpoLEHTOB. Mcronb30BaHWE TMPOTPecCUM JUIsl PELIEHUs peajibHbIX —3aaad
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

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

Havasa MmaTeMaTH4€CKOro aHaJIN3a

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

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

WHuTerpain. ['eomeTprueckuil CMbICI HHTETpaia. Beraucienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.

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

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



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

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YYJarOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISl pa3BUTHUSL IUBUJIN3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MAaTeMaTU4YeCKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

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

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

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



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

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

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

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTUYeCKOM 3aJ1auu;

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

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

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT MO KpPUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

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

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



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 g BBIYMCIECHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

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

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Ooi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

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

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

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4ecKOro aHaIM3a:

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

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



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

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

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

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 33]a4 U3 IPYruX y4eOHBIX MPEAMETOB;

CcBOOOJHO OIEPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

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

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



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

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pPallMOHAJIBHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

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

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

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

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

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

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

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;



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

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

(by'HKI_II/ISI C IOCJIBIM I1OKa3aTCJICEM

10 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM pPOBbLIE)
Konrpoububle IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1. Poccuiickast 31€KTpOHHAS IIKOJIA
https://resh.edu.ru/
2. AKmnacc
MHOKECTBO JEHCTBATENLHEIX https://www.yaklass.ru/p/algebra/10-
arcest. MuOrosIeHEL. klass/stepeni-s-ratcionalnym-
1 PanmonansHbie ypaBHEHUS U 24 1 )
pokazatelem-korni-stepennye-

HepaBeHCTBa. CUCTEMBI N .

JIMHEHHBIX YpABHEHHH funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b
1. Poccuiickast 31€KTpOHHA IIKOJIa
https://resh.edu.ru/

2. AKnacc
https://www.yaklass.ru/p/algebra/10-
9 @Oyukuun u rpaguku. CreneHHas 12 1 klass/stepeni-s-ratcionalnym-

pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b




Apudmernueckuii KOpeHb N-0it
crenenu. MppannoHanpHble
YpaBHEHHUS

15

1. Poccuiickast 31€KTpOHHAS IIKOJIA
https://resh.edu.ru/

2. SIKnacc
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

IToka3zarenbHast QyHKIMSL.
[Toka3zaTenbHblE ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
Jlorapudmuyeckue ypaBHECHHS

10

18

1. Poccuiickast 371€KTpOHHAS IIKOJIa
https://resh.edu.ru/

2. dAKnacc
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

1. Poccuiickas aieKTpOHHAs MIKOJa
https://resh.edu.ru/

2. SIKnacc
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-




pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

Tpuronomerpuyeckue
BBIPKEHUS U YPaBHEHHUS

TlocnenoBaTenbLHOCTH U
MIPOTPECCUU

22

10

1. Poccuiickast 31€KTpOHHAS IIKOJIA
https://resh.edu.ru/

2. SKnacc
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

1. Poccuiickast 3IeKTpOHHAs IIKOJIa
https://resh.edu.ru/

2. SKnacc
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-




0e543e38-25d9-4536-b70f-
0f1bf843e82b

1. Poccuiickasi 37IeKTpOHHAS IIKOJIa
https://resh.edu.ru/

2. SAKnacc
https://lwww.yaklass.ru/p/algebra/10-
Henpepsiibie hy KL, klass/stepeni-s-ratcionalnym-
Mpomssomas 20 pokazatelem-korni-stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

1. Poccuiickast 31€KTpOHHAS IIKOJa
https://resh.edu.ru/

2. dAKnacc
https://www.yaklass.ru/p/algebra/10-
TosTopente, obobieHe, - , klass/stepeni-s-ratf:ionalnym-
CUCTEMATH3ALMs 3HAHUM p0kazate|em' korni -stepennye-
funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-
0f1bf843e82b

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrpoabnpie  Ipakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
) KomrmnekcHeie yncna 10 1
6 HatypanbHble u iensle uncia 10
CucTeMbl paliMOHATBHBIX, UPPAIMOHATBHBIX
7 MTOKAa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBIE
Ne Hara undgposbie
n/n Tema ypoka Bceero Kontposnurre U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI pecypest
1 MHOXecTBO, Olepaluuy HajJ MHOKECTBAMU U 0
WX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 0
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 0
anmnapara JJis peleHus 3aaad
4 Pannonansueie yncna. OOBIKHOBEHHBIE U 0
JeCATUYHbIE JPOOH.
5 [IporieHThl, OECKOHEUHBIE TMEPUOAUUECKHUE 0
npodu
5 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 0
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli u MPOIEHTOB AJIs 0
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 0
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 0
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb JeHCTBUTENBLHOTO YHUCIIA U €r0 0

CBOMCTBA




11

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTara
BBIUNCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

OcCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHoro4wieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorouseHsbI ¢ eabIMA KO3(PhUITUEHTaAMH.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX YpaBHEHUI

18

19

20

Pemenne cucreM NTMHENHBIX YPaBHEHHUN

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS




21

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

22

23

24

[Ipumenenue onpeaenutens A perieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiiaaHbIxX 3a1a4 ¢ MOMOILBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

25

KonTtponsnast pabora: "PanmonansHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

26

27

@yHKLUS, CIIOCOObI 3a1aHUsT (PYHKIUH.
B3aumno obpatHbie pyHkuu. Komnosunus
byHKIMA

I'padux GpyHKIUN. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

28

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QyHkiuu. Hynu ¢pyHkum.
[IpoMexyTKH 3HaK TOCTOSTHCTBA

29

UETHbie 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIHH

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiree u HauMeHbIIIee 3HAYCHUE
GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U IPOOHO-
AuHeNHas QyHKIUH




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

32 .
rpaduKoB 3TUX QYHKIIHHA

33 DJIEMEHTApHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduKoB 3TUX QYHKIIUN

34 Crenens c 1esbIM NTOKa3areneM. buaom
HeroTona

35 Crernens ¢ 1enbIM 1okaszarenaeM. bunom
Hsrorona

36 CrernenHast QyHKIUS C HATYpaTbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

37 Kontponbhas pabota: "Crenennas GyHKIuSI.
E€ cBoiicTBa u rpadux"

38 ApudpmeTnueckuiit KopeHb HaTypalbHOU
CTEIIEHU U €r0 CBOMCTBA

39 ApudpmeTnueckuii KopeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

40 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIeprKalINX CTENeHH U KOPHU

4 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHM,
coJlepKalliX CTENeHU U KOPHH
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpPaBHEHUNU
Nppanuonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX

YpaBHEHUU




45

Uppanmonanbusie ypaBHeHus1. OCHOBHBIE
METO/IbI PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHU U

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHM

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATIBHBIX YPaBHEHHM

49

50

51

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
MPPALMOHAJIBHBIX YPaBHEHUN

CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK
byHKIIUN 00paTHOM CTENEHU C HAaTypaJbHbIM
MoKa3aresiem

CgoiicTBa u rpaduk KOpHs N-0if cTeNeHn Kak

(byHKIMU 0OpaTHOM CTENEHH C HATypalbHbIM
MIOKa3aTeseM

52

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHEeHHUA"

53

54

55

Crenens ¢ pallMOHAIBHBIM [10Ka3aTeIeM U €€
CBOMCTBA

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

Crenens ¢ pallMOHAIBHBIM I10KAa3aTeIeM U €€
CBOMCTBA

56

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk




Hcnonp3oBanue rpaduka QyHKIUH 15

57 . 1 0
pelLeHNs ypaBHEHUH

58 Hcnonp3oBanue rpaduka QyHKIUH 15 1 0
peueHus ypaBHEHUI

59 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 1 0
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YPAaBHEHUM

60 [lokazarenbHble ypaBHEeHUs. OCHOBHbIE 1 0
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YPaBHEHUH

61 [lokasarenbHble ypaBHEeHUs. OCHOBHbIE 1 0
METO/IBI pEIICHUS TOKA3aTebHBIX YPAaBHEHUI

62 KoHntpoinbnas padora: "[lokazaTenpHas 1 1
¢ynkuus. [lokazarenbHele ypaBHeHUs"

63 Jlorapudwm gucia. CBoiicTBa Jiorapugma 1 0

64 Jlorapugm umncna. CoiicTBa jgorapudpma 1 0

65 Jlorapudm yucmna. CoiicTBa gorapudma 1 0

66 JlecaTuuHbIE U HaTypaJIbHBIE JTOTapH(PMbI 1 0

67 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI 1 0

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1 0
aorapudmsl

69 [IpeoOpazoBanue BBIpAKEHUA, COACPIKALLIMX 1 0
JorapupMbl

70 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1 0
sorapudmbl

71 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1 0
rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1 0

rpaduk




Hcnonp3oBanue rpaduka QyHKIUH 15

3 pelIeHusl ypaBHEHUM

74 Ucnonb3oBanue rpaduka GyHKINUN A5
peueHus ypaBHEHUI
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIC

7 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUU

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
Jorapu(pMUUECKUX YpaBHEHHUM

79 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUI

80 KonTponasnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckre ypaBHeHus"

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC
YKCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

84 ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHCIIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ompeieJICHuEe TPUTOHOMETPUUECKUX (DYHKITHI 1 0
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

86 OTIpeieIeHue TPUTOHOMETPHUECKUX (DyHKIIMN 1 0
YHCIIOBOTO apryMeHTa

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1 0

90 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 0

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 0
BBIp)KEHU I

93 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX 1 0
BBIp)KEHU I

94 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1 0
BBIpOKEHU I

95 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1 0

96 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1 0

97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1 0

98 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1 0

99 Pemenne TpuroHoMeTpUUECKUX YpaBHEHUI 1 0

100 Pemenne TpuroHoMeTpruuecKUX ypaBHEHUI 1 0

101 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0




KontponsHas pabdora: "Tpuronomerpuueckue

102 BBIPOKECHHS M TPUTOHOMETPUUICCKHE
ypaBHEeHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

103 nocienoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

104 nocJieI0BaTeIbHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

105 Apudmerrdeckas mporpeccus

106 I'eomerpuueckas mporpeccust

107 beckoneuHo yObIBaromias reoMeTpruieckas
nporpeccust

108 CyMmMma O0ecKOHEUYHO yObIBaromen
FEOMETPUYECKOH IPOTPECCUU

109 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMyna ClIOKHBIX MPOLEHTOB

110 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

111 Hcnonp30BaHre IPOrpecCUu sl peLIeHUs
peanbHBIX 33J1a4 NPUKIAJHOTO XapaKTepa

112 KonTponbhas pabota: "[locnenoBarenbHOCTH
v mporpeccun’

113 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

114 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMA

115 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA

OTpe3Ke




116 CpoiicTBa (hyHKIMIA HETIPEPHIBHBIX HA

OTpe3Ke
€TOJ] UHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB

117 M

118 MeToa MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB

119 Meron MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB

120 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMN 1715 pelIeHus 3a1a4

122 [lepBast u BTOpas Mpou3BOIHbIE (PyHKIUU

123 OnpezneneHue, reOMETPUYECKHIM CMBICI
MIPOU3BOIHOM

124 Ornpenenenne, GU3NIECKUN CMBICT
MIPOU3BOAHOMN

195 VYpaBHeHUe KacaTelbHON K TpapuKy
byHKIIUN

196 VYpaBHeHUe KacaTelbHON K TpapuKy
byHKIIUN

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA

128 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

129 [TpousBoHast CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

130 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOTO ¥ KOMIO3ULIUU (PYyHKIUH

131 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOTO M KOMITO3UIIMH (DyHKITHNA

132 Kontponbnas padora: "[IpousBognas”




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

133 - \ 1 0
3HaHUU: "YpaBHEHUS

134 HOBTOE)C'}'II/IC, 06061.'1:IGHI/IC, CHCTEMATH3AIIH 1 0
3HaHuil: "OyHKINU

135 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1 0
3HAHUH

136 Wrorosas koHTpOJIBbHAS paboTa 1

137 HroroBast KoHTpoOIbHAs paboTa 1

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 137 10




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bceero Kontpoabnbie U3YyYeHUS o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [TpumeHeHne TPON3BOIHON K HCCIICTOBAHUIO 0
(byHKIMI T HA MOHOTOHHOCTD U 9KCTPEMYMBbI
) [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 0
(bYHKIMI T HA MOHOTOHHOCTD U 3KCTPEMYMBI
3 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 0
(GyHKIMH Ha MOHOTOHHOCTB M 9KCTPEMYMBI
4 [TpumeHeHre TPON3BOIHOMN K HCCIICTOBAHUIO 0
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 0
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
6 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 0
GbyHKIHMH HAa MOHOTOHHOCTD U DKCTPEMYMBI
Haxoxnenne HanOobIIEro 1 HAUMEHbIIETO
7 3HA4YeHHUs1 HeTPEephIBHOM (pyHKIMM Ha 0
OTpe3Ke
Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO
8 3HA4YeHHUs1 HeTPEephIBHOM (pyHKIMM Ha 0
OTpe3Ke
Haxoxnenne HanOOIBIIEro ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINK Ha 0

OTpe3Ke




10

Haxoxaenne HauboIbIIero 1 HAaMMEHBIIIETO
3HAYEHUS HEMPEePbIBHOM (PyHKINU Ha
OTpe3Ke

11

Haxoxnenne HanOOIbIIEro ¥ HAUMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH HA
OTpe3Ke

12

13

14

Haxoxnenne HauOobIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKIINK Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HAXOXKACHUA
HaWJIy4dIICroO pCHICHUA B IIPUKIIAIHBIX
3aJadax

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHHUS
HAWTYYILEro PEelIeHUs B MPUKIATHBIX
3amadyax

15

[Ipumenenne npou3BOTHOM IS
onpeJielIeHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIION UiTu
rpaduKom

16

[Ipumenenne npou3BOTHOM IS
ompeielIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WITH
rpaduKom

17
18

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

19

20

Komnozunus ¢pyHkuit

I'eomeTpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUN Ha

21 KOOPJIUHATHOMN TIOCKOCTH

29 KontponsHas padora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaXOXICHHUS IEPBOOOPAZHBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTerpaia

97 Boruncnenue onpenenéHHOro uHTerpaia mo
dbopmyne HeroTona-Jleitonuna

08 Boruncnenue onpenenéHHOro uHTerpaia mno
dhopmyne HeroTona-Jleitonuma

29 [IpuMmeHeHne nHTErpana Ui HaXOXKACHUS
Ioaiel MIOCKUX GUryp

30 [TpuMeHeHne HHTETpaIa I HaXOXKICHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AuQPepeHInaTbHbIX
YpaBHEHUI

39 [Tpumeps! pemenuit AudGepeHInanbHbIX
ypaBHEHUH
MareMaTrueckoe MOJISIIMPOBaHUE PEaTbHBIX

33 MIPOIIECCOB C MOMOIIIBIO U PepeHITNATEHBIX

ypaBHEHUH




KonTponbnas pabora: "[lepBoobpasnas u

34 | 1 1
UHTErpai

35 Tpuronomerpuieckue GyHKINHU, UX 1 0
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIHH, HX 1 0
CBOIiCTBa U rpaduku

37 Tpuronomerpudeckne GyHKINHU, UX 1 0
CBOICTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, UX 1 0
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIHH, HX 1 0
CBOICTBa U rpaduku
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YPaBHEHHI C TIOMOIIIHIO 1 0
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

41 YpaBHEHH C TIOMOIIHIO 1 0
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHH ¢ TIOMOIIHIO 1 0
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YPaBHEHUH C IOMOILBIO 1 0
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemrenne TpuroHoMeTpUUYECKUX HEPABEHCTB 1 0

45 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1 0

46 Pemenne TpUroHOMETpUUECKUX HEPABEHCTB 1 0

47 Pemenue TpuroHOMETpUYECKUX HEPABCHCTB 1 0




Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYCCKUX (DyHKIIUH.
TpuronomeTpuieckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELIEHUS TIOKA3aTEIbHbIX
HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

51 OcHOBHBIE METOBI PELICHUS TTOKA3aTEIbHBIX
HEPaBEHCTB

52 OcHOBHBIE METO/BI PELIEHUS TTOKA3aTEJIbHbBIX
HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapu)MUUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS
HppallMOHANILHBIX HEPABEHCTB

58 OcCHOBHBIE METOBI PELICHUS
HMPpAIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METOABI PELLIEHUS
UppallMOHAILHBIX HEPABEHCTB

50 OcHOBHbIE METOABI PELICHUS

HUPPALMOHAIIbHBIX HEPABEHCTB




I'padmyeckue MeToAbI pericHUs

61 UppaloOHAIbHBIX YPaBHEHHUH

62 I'paduueckue METObI PELICHUS
UppaIMOHALHBIX YPaBHEHHH

63 I'padpuueckue MeTo bl peLIeHus
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METOIbI pELICHHUS
[OKa3aTeJIbHbIX HEPABEHCTB

65 I'paduueckue METObI pELICHUS
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB

67 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI
I'paduueckue MeTo bl peLIeHus

69 MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
YpaBHEHUI
I'paduueckue MeTOIbI peLIeHUs

70 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI pEIICHUS

71 MOKa3aTeIbHBIX U JorapupMUIecKux

HCPAaBCHCTB




KonrponsHas pabdora: "MppanuoHanbHeie,

72 MOKa3aTeIbHBIC U JJOTapU(PMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa
KommekcHble uncna. Anrebpandeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YU CJIaMHU

76 Apudmerndeckue oneparum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300paxkeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oi1 ctenenu us
KOMILUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa
[TpuMeHeHre KOMIIEKCHBIX YHCeN IS

81 pemeHust pU3NYECKUX U FreOMETPUIECKUX
3aja4

82 KonTponbhas pabora: "KommiekcHbie
gucia"

83 HarypanbHble u 11empie yucia

84 HartypanbHble U 11e51ble yncia




85

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
YHCCJI

86

87

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCJI

[IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
yucen: HOJl u HOK

88

[IpuMeHeHne nMpuU3HAKOB ACIIUMOCTHU LEITBIX
yucen: HOJl u HOK

89

90

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LECJIBIX
YHUCCII: OCTAaTKH 110 MOAYJIIO

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU LCJIBIX
YHUCCJI: OCTAaTKH I10 MOIAYIIIO

91

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LECIIBIX
YHUCCII: aJITOPUTM EBKJ’II/IJIa JJI pCIICHU A
3a4a4 B IICJIbIX YHCJIaX

92

93

94

Kontponbnas pabota: "Teopus 1enbix
yucen"

Cucrema 1 COBOKYITHOCTb YPaBHEHUM.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUSA

95

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUHN

96

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEW MPpallMOHATIBHBIX
YpaBHEHUU




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTeIbHbIX YPABHEHUI

98 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUN

OCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX

ypaBHEHUH

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JorapupMuuecKkux

ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3314 U 33/1a4 U3

101 pa3IMYHbIX 00JacTel HAyKH U peallbHOM
KU3HU, HHTEPIIPETaIUs TOTyUYEeHHBIX
pe3yabTaToB

[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTeMaTHYeCKUX 3314 U 33/1a4 U3

102 pa3nuyHbIX 001acTel HAYKH U peanbHOM
KHU3HHU, UHTEPIPETALHUS MTOTYYEHHBIX
pe3yIbTaToB

[TpuMeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HH, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

Kontponbras pabdora: "Cuctemsr
104 paMoHATBHBIX, UPPAIIMOHATIHLHBIX

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEeHUH"




105

PanyoHanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TapaMEeTPaMHU

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 WppatnmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HCPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmudeckne ypaBHeHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue cUCTEMBI ¢ TapaMeTpamMu

114 TpuronomeTpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKkrue HEPaBEHCTBA C
napameTpamu

116 TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHYECKUX MOJIENeH peabHbIX
CUTYalMi C IOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue

118 MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYaIlMi C OMOIIBI0 CUCTEM YPaBHEHHI ¢
napameTrpamu

119 [TocTpoenue u uccnenoBaHue

MaAaTEMAaTHYCCKUX MO,I[GHGP'I PEAITBbHBIX




CUTYalUH C IIOMOLIBbIO CUCTEM YPAaBHEHUH C

napameTpamu
120 KonrtponsHas pabora: "3anaun ¢
napamerpamu”
121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"
122 [ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHuil: "YpaBHeHUs"
123 [ToBTrOpenue, 0000IEHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"
124 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHuii: "HepaBeHncrna"
125 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrpa"
126 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS
3HaHuii: "HepaBencrpa"
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIIHS
127
3HaHui: "lIponsBoaHas n e€ npumeHeHue"
128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"
129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"
130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "MHTerpan u ero npumeHeHue"
IToBTOpEeHME, 0000IIEHNE, CHCTEMATU3 AL
131 ’ ’
3HaHuil: "OyHkuun"
132 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS

3HaHuil: "OyHkuun"




[ToBTOpenue, 06001IEHNE, CHCTEMAaTH3alUs

133 - \ 1 0
3HaHuil: "DyHKIUK
134 HToroBast KOHTpOJIbHAs paboTa
135 HroroBas koHTpoabHas paboTa
136 HOBTOP@HI/Ie, 000011IeHNEe, CHCTEMATH3 AU 1 0
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




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

Anrebpa n Hadana aHammsa 10 kimacc C.M. Hukonbsckmii

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anre0pa u Hauana aHanuza 10 ki1 C.M.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. Poccuiickas snekTponHas 1mkoja https://resh.edu.ru/

2. SIKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-
pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-

ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
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