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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[Ipumenenue apoOell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIC BRIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3oBaHys YUCIOBBIX BBIPAKEHUH, COEPKAIIUX CTETICHH U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIBIO MaTPHI] U OTIPEIETUTEIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHkMsA, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuun. IIpoMeKyTKkM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM M LIEIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIeIOBaTeILHOCTEH. MeTon
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUeCKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHd W3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpyumeHeHue mpou3BOAHON K MCCIENOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTErpajga s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTIKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KCHUN HAyKd U JEATEIbHOCThIO YUYEHOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCyKJICHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTaHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JIESITENBbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEM KU3HH, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHHUE MPHUPOIHON U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHS [MBWIM3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPECUHUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh Haubojee MOAXOJAIUA C  y4E€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yiIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBbHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIAHOCTH, KOTOPhIC MOTYT BO3HUKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEAOCTHIKCHUS PE3YJIbTATOB ACSITEILHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboThl, pacmupeneisTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJIHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kyacce oOy4arouiuiicss TOJTYYUT CIIEIYIONTUE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAMUOHATHLHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: APU(PMETHUECKUI KOPEHb HATYPaJbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PpEUICHUs paIlMOHANBHBIX U JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHME MHOTOYJICHA HA MHOTOUYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BATh CBOMCTBA OMpeaenuTenss 2 X 2 g BBIYUCICHUS €ro 3HA4eHus,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHATHUSAMU: HppPAIMOHAIbHbBIC, MOKAa3aTENbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUH,

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEPABEHCTBA [0 YCIOBHUIO 3aJayd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue (QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYyMBI U
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-0oif CTeNeHU Kak (PyHKUIMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKa3aTeiabHas U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIasi reoMeTpuiecKasi Mporpeccus, JINHEHHbIA U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOIHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENBHOCTD, CIIOCOOBI 3aAaHUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspeiBa rpaduka GyHKIUH, aCUMOTOTHI Ipaduka pyHKINY;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATh POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBaTh  IMOHATUAMH: MHOXXECTBO, ONEpAlMU  HAJ
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO O0BEKTa, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yuca 1 BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOOJIHO OMNEpUpPOBaTh MOHATHEM OCTaTKa [0 MOAYNIO, 3alKiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BBHIMOTHATH apu(PMETHUECKHUE ONEpalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MMoKa3aTeJbHbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITUI;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJHBIX, B TOM 4YHCJIE COUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COUHAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoauuecTBO YacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bceero pecypchl
padoThI padoTsbI
MHOXeCTBO
JNEUCTBUTEIHLHBIX YHCE. http://www.school-collection.edu.ru
1 MHOTOYJICHEL. 24 1 http://www.uroki.net/docinf.htmhttps://www.yaklass.ru/
PanvonanbHbIe ypaBHEHHS https://foxford.ru/ https://www.imumk.ru/
¥ HepaBeHCTBA. CHCTEMEBI https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
JIMHEWHBIX YPABHEHUN
® http://www.school-collection.edu.ru
YHKIUU U TpapUKU. ;
9 Cremenmas dyHims ¢ 12 1 http://window.edu.ruhttps://www.yaklass.ru/
YHEI https://foxford.ru/ https://www.imumk.ru/
LICIBIM TOka3aTeleM https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
ApH(MeTHICCKHiT KOPEHB http://www.school-
3 N-0¥ CTENCHH. 15 1 collection.edu.ruhttps://www.yaklass.ru/
HppannonanbHbie https://foxford.ru/ https://www.imumk.ru/
ypaBHEHHUS https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
http://www.school-
4 [TokazarenpHas GyHKIHS. 10 1 collection.edu.ruhttps://www.yaklass.ru/
Iloka3zarenbHble ypaBHEHUS https://foxford.ru/ https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
Jlorapugmmdeckas http://www.school-
5 GbyHKIHS. 18 1 collection.edu.ruhttps://www.yaklass.ru/
Jlorapudmmueckue https://foxford.ru/ https://www.imumk.ru/
ypaBHEHHS https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
6 Tpuronomerpuueckue 22 1 http://www.school-
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BBIPAXKCHUS U YPAaBHECHHUS

collection.edu.ruhttps://www.yaklass.ru/
https://foxford.ru/ https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/ https://educont.ru/

IlocnenoBarenbHOCTH U

http://www.school-
collection.edu.ruhttps://www.yaklass.ru/

MPOrpeccuu 10 ! https://foxford.ru/ https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
http://www.school-

HenpepriBHble QyHKINH. 20 1 collection.edu.ruhttps://www.yaklass.ru/

[IpowusBoaHas https://foxford.ru/ https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
http://www.school-

[ToBTOpenue, 06o0IICHNE, collection.edu.ruhttps://www.yaklass.ru/

. 5 2 ;

CUCTEMATH3AINA 3HAHUHI https://foxford.ru/ https://www.imumk.ru/

https://educont.ru/ https://urok.1c.ru/ https://educont.ru/
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME



http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

UccnenoBanue GyHKIUN ¢ TOMOTIBIO
MIPOU3BOTHOM
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I'pacduku TpUroHOMETPHUYECKUX
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HEpaBeHCTBA
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I/IppaI_II/IOHaJ'ILHHC, II0Ka3aTCJIbHBIC U
J'IOl"apI/I(I)MI/ILICCKI/Ie HEpaBCHCTBA

24
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KommiekcHbie unciia
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6 HatypanbHble u nensie yncna

10

http://www.school-
collection.edu.ruhttps://www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/
https://educont.ru/

Cucrembl palMoHaIbHbBIX,
7 MppaIMOHATBHBIX TOKA3aTEIBHBIX U
JoTapu(PMUIECKUX YpaBHEHUM

12

http://www.school-
collection.edu.ruhttps://www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/
https://educont.ru/

8 3amauu ¢ mapaMeTpamMmu

16

http://www.school-
collection.edu.ruhttps://www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/
https://educont.ru/

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

16

http://www.school-
collection.edu.ruhttps://www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/ https://urok.1c.ru/
https://educont.ru/
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https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
http://www.school-collection.edu.ruhttps/www.yaklass.ru/
https://foxford.ru/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
https://educont.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoaudecTBO 4acoB
n/ Tema ypoka KoHnTpoJbHbie
Bcero
n padoThI
MHO3K€eCTBO, ONEepaIMy HaJl MHOKECTBAMH M UX CBOMCTBA
Huarpammsl Ditiepa-Benna
[IpuMeHeHre TeOPETUKO-MHOKECTBCHHOTO amnmapara Jijisl pelieHus 3a1a4d
4 PanmonaneHbIe ynciia. OOBIKHOBEHHBIC U JICCATUIHBIC IPOOH, IPOIICHTHI, OECKOHEUHBIC 1
MePUOANIECKUE APOOH
5 PanmonaneHbie ynciia. OOBIKHOBEHHBIC U JICCATUIHBIC IPOOH, IPOTICHTHI, OECKOHEUHBIC 1
MepUOANIECKUE APOOH
6 [Ipumenenne npoOeli U IPOIICHTOB VISl PEIICHMS] MPUKIIATHBIX 3a/1a4 1
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
8 JelicTBuTenbHbIC yncia. PalimoHanbHbIe M HppalMOHaIbHbIE YUCia 1
9 ApudmMeTnueckne orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
10 Mopynbs A€MCTBUTEIBLHOTO YKCIIa U €T0 CBOMCTBA 1
11 [TpubmmxEHHBIC BBIYUCIICHUSI, IPABHUIIA OKPYIJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa BIYMCICHUI 1
12 OcHOBHBIE METO/IbI PEILICHUS 1IeNbIX U APOOHO-pAIlMOHATILHBIX YPaBHEHUN U HEPABEHCTB 1
13 OcHOBHBIE METO/IbI PEILICHUS 1IENbIX U APOOHO-PAIIMOHATILHBIX YPABHEHHI U HEPABEHCTB 1
14 OcHOBHBIE METO/IbI PEILICHUS 1ENbIX U APOOHO-pAIlIOHATIBLHBIX YPaBHEHUN U HEPABEHCTB 1
15 MHorousieHsl OT 0IHOM nepeMeHHOM. JleeHrne MHOTOYJIeHa Ha MHOTOWJIEH ¢ OcTaTkoM. Teopema besy 1
16 MHorouieHsl ¢ nenbIMu kodpduunentamu. Teopema Buera 1
17 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1
18 Pemenue cucreM TMHEWHBIX ypaBHEHUI 1




Martpuua cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULbl 2X2, €ro FeOMETPUUECKUN CMBICIT

19 Y CBOICTBA; BBIYMCIICHUE €T0 3HAUYCHUS 1
20 Ornpenenurens MaTPUIBI 2X2, €r0 TEOMETPUUECKUN CMBICIT M CBOMCTBA; BEIYUCICHUE €T0 3HAYCHUS 1
21 [IpuMeHeHue onpenennuTens Uil peuIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN 1
22 Pemenue npuknaaHbix 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHENHBIX YpaBHECHUN 1
23 Pemenue mpukiaHbIX 3329 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX YPABHCHHMA 1
24 KonTponsnas pabora: "PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YpaBHEHUN" 1
25 @OyHK1MS, criocoObl 3aganHus GyHkunu. Bzaumuo oOparusie pynkunn. Komnosunusa GyHkimit 1
26 I'paduk pyHkmu. dnemeHTapHble IpeoOpazoBanus rpadrukoB GyHKIUI 1
97 Ob6nacTh onpeaeneHus U MHOXKecTBO 3HadeHuid GyHkuu. Hynu ¢yaknun. [IpomexxyTku 3Hak 1
MTOCTOSTHCTBA
28 Yérnsle u Heu€THbIE pyHKUMU. [Tlepuoanueckue pynkiuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIIUU 1
29 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIHK. Hanbombiee 1 HauMeHblee 3HaueHrne (PyHKIMK Ha 1
MIPOMEXKYTKE
30 Jluneiinasi, kBagpaTuuHas U ApoOHO-TMHEITHAS PYHKIINU 1
31 DneMeHTapHOe UCCieI0BaHUE U MOCTPOCHHE IPauKOB 3TUX QYHKITHI 1
32 DneMeHTapHOe UCCIeI0BaHUE U MOCTPOCHHE rpa@UKOB 3TUX DyHKIUH 1
33 CrereHs ¢ 11eabIM IToKaszarenaeM. bunom Herorona 1
34 CrereHs ¢ 11eabIM IToKasarenaeMm. bunom Herorona 1
35 CrenenHas ¢GyHKIMS ¢ HAaTypaJlbHBIM U IIeNIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk 1
36 Kountponbnas pabora: "Crenennas pynkuus. E€ cBoiicTBa u rpadux" 1
37 Apudmernueckuil KOpeHb HATYPAIbHOU CTENIEHH U €ro CBOMCTBA 1
38 Apudmernueckuil KOpeHb HATYPAIbHOU CTENIEHH U €ro CBOMCTBA 1
39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETIEHU U KOPHU 1
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETICHU U KOPHU 1
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHM, COIEPKAIINX CTETICHU U KOPHU 1




42 Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUSI HPPALMOHATIBHBIX YPaBHEHUH 1
43 Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHHUS UPPAIMOHATBHBIX YpaBHEHUN 1
44 Wppatmonanshble ypaBHeHN. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUN 1
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUN 1
46 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUN UPPATMOHAIBHBIX YPABHEHUH 1
47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALMOHAIBHBIX YPAaBHEHUN 1
48 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH HPPAITUOHAIBHBIX YpaBHEHHI 1
49 CaoiicTBa u rpaduKk KOpHs N-0i CTENEeHN KaK (YHKIIMU 0OpaTHON CTENEHU C HAaTypajIbHbIM 1
oKasaresjaemM
50 CpoiicTBa u rpaduKk KOpHs N-Oi CTENEeHN KaK (YHKIIMHU 0OpaTHOW CTENEHU C HAaTypajIbHbIM 1
roKasaresemM
o1 KonTponbhas pabora: "CBoiicTBa u rpaduk KopHs N-oif crenenu. MppaunoHanbHble ypaBHeHUS" 1
52 Crernenb ¢ pallMOHATIBLHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
53 CrerneHb ¢ pallMOHATIBLHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
54 CrerneHb ¢ pallMOHATIBLHBIM TIOKa3aTeieM U €€ CBOMCTBA 1
55 [TokazarenwsHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
56 Hcnons3oBanue rpaduka GyHKIIUN IS pEeIISHUs YPAaBHEHHUI 1
57 Hcnons3oBanue rpaduka GyHKIIUN ISl peIISHUS YPaBHEHUI 1
58 IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILICHHS TI0KA3aTeNIbHBIX YPaBHEHUN 1
59 IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHbIE METO/IbI PEILICHHs T0OKA3aTeNIbHBIX YPaBHEHUN 1
60 [Toxa3zaTtenbHble ypaBHEeHUs. OCHOBHbBIE METO/Ibl PEILIEHUS NIOKA3aTeIbHbIX YPABHEHUI 1
61 Kountponsnas padora: "[lokazarenshas ¢pynkuus. [lokazarenbHbie ypaBHeHus" 1
62 Jlorapugm uucna. CoiictBa jJorapugma 1
63 Jlorapugm uucna. CoiictBa jJorapugma 1
64 Jlorapugm uucna. CoiicTBa jJorapugpma 1
65 JlecaTUUHBIE U HaTypaJibHbIE JTOTapU(pMbI 1




66 JlecATUYHBIE U HATYypaJbHBIE JIOTapU(PMBI 1
67 [IpeoOpazoBanme BEIpaAKEHUH, COAepPKAMNX JTOTapr(MbI 1
68 [IpeoOpazoBanme BEIpOKEHUH, COACpIKAMNX JTOTapr(PMbI 1
69 [IpeoOpazoBanme BEIpOKEHUH, COACPIKAMNX JTOTapr(PMbI 1
70 Jlorapudmmueckast pyHKIH, €€ CBOHCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpapuK 1
72 Wcnonb3oBanue rpaduka GyHKIUN A pelIEHUs] ypaBHEHUH 1
73 Wcnonb3oBanue rpaduka GyHKIUN A pelIEHUs] ypaBHEHUN 1
74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI PELICHUS JIOTapU(PMHUUECKUX YpaBHEHUH 1
75 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pElIeHUs Jorapu(pMUUECKuX ypaBHEHUN 1
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI pEIIeHUs Jorapu(pMUUECKuX ypaBHEHUN 1
77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU JIOTApU(PMUUECKUX YpaBHEHUI 1
78 PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTAPU(PMUIECKUX YPAaBHCHHI 1
79 Kontponbras padota: "Jlorapudmudeckas ¢pyakius. Jlorapudpmuueckrne ypapHeHU" 1
80 CuHYyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO apryMEHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC YUCIOBOTO apryMeHTa 1
84 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPeIeIICHUE TPUTOHOMETPUUECKUX (PYHKIIHUNA YUCIOBOTO 1
aprymeHra
85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEIeJICHHE TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO 1
aprymeHra
86 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1
87 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1




90

[IpeoOpazoBaHre TPUTOHOMETPHYECKUX BBIPAKCHUN

1
91 [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUI 1
92 [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1
93 [IpeoOpazoBanwe TPUTOHOMETPHYECKUX BBIPAKCHUN 1
94 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUI 1
95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
96 Pemienne TpUrOHOMETPHUECKUX ypaBHEHUH 1
97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
98 Perienne TpUroOHOMETPHYECKUX YpaBHEHUN 1
99 Perrenne TpUrOHOMETPHYECKUX ypaBHEHUH 1
100 Pemenune TpuroHoMeTprUeCKUX ypaBHEHHM 1
101 KontponsHas pabora: "TpuroHoMeTpruueckue BbIpaXXeHUs] 1 TPUTOHOMETpUUECKHEe ypaBHEHUs" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHKS TTOCIIEIOBATEILHOCTEH. MeTo 1 MaTeMaTHIECKON UHIYKITHH 1
103 MOHOTOHHBIE U OTPAaHUYCHHBIC MTOCIIEIOBATEILHOCTH. VICTOpHs aHan3a OECKOHEYHO MaJTbIX 1
104 Apudmernueckast Iporpeccus 1
105 ['eomeTpuyeckas mporpeccust 1
106 beckoneyHo yObIBaroIIasi TeOMETpUYECKast MPOTPECCHUS 1
107 CymMa GeCcKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH 1
108 JIuHeHHbIN ¥ SKCIOHEHITUAIBHBIA pocT. Yucio e. Dopmyria CII0OKHBIX MPOIICHTOB 1
109 JIuHeNHBIN ¥ SKCIOHEHIMAIBHBIN pocT. Yncno e. @opmyiia CI0KHBIX IPOLIEHTOB 1
110 Hcnonbp3oBaHue Nporpeccuu i peLIeHUs peabHbIX 3a/1a4 IPUKIIAJAHOTO XapakTepa 1
111 KontponbHas padota: "[locnenoBaTelbHOCTH U IPOTPeCcCHu’” 1
112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TpauKOB GYHKIUI 1
114 CBoiicTBa (hyHKLMI HETIPEphIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (hyHKIMH HETIPEPBIBHBIX Ha OTPE3Ke 1




116

MGTOI[ HUHTCPBAJIOB JIA PCHICHUSA HCPABCHCTB

1
117 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
118 Meron MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOMCTB HETIPEPHIBHBIX (DYHKIIUH JUTsI peIIeHHs 3a1a4 1
120 [IpumMeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUTS peIIeHHs 3a1a4 1
121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU 1
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3HUECKUN CMBICT TIPOU3BOIHON 1
124 VYpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU 1
126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
128 [IpousBoiHAsE CyMMBI, POU3BEICHHMS], YACTHOTO U KOMIIO3HUITUHN (DYyHKITUH 1
129 [IpousBoiHAST CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
130 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3alus 3HaHui: "Y paBHeHUs " 1
133 [ToBTOpEeHUE, 0000MIEHNe, cucTeMaTr3alus 3HaHui: "OyHkIun" 1
134 Hroropas koHTpoJIbHAs paboTa 1
135 Hroropas koHTpoOJIbHAs paboTa 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 1
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11 KVIACC

Ne KoimnyecTBo yacos
n/ Tema ypoka KoHnTpoJbHubie
Bcero

n padoThI
1 [IpumeHeHne Mpor3BOIHOM K HcCie10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
2 [IpumeHeHne npor3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
3 [IpumeHeHne Mpor3BOIHOM K HcCie10BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
4 [IpumeHeHne npor3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
5 [IpumeHeHne MPoU3BOIHOM K HccaeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
6 [IpumeHeHne MPoU3BOIHOM K HcCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
7 Haxoxaenne HaubobIIero 1 HaMMEHbBILIETO 3HAYSHHSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
8 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
9 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
10 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
11 Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
12 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
13 [IpumeHeHue MPOU3BOIHOM I HAX0XKACHUS HAWITYYIIEero peleHus B MPUKIAIHbIX 3a/1a4ax 1
14 [IpumeHeHue MPOU3BOIHOM I HAX0XKACHUS HAWITYYIIEero peleHus B IPUKIaIHbIX 3a/1a4ax 1
15 [IpumeHeHue Mpor3BOIHOM I ONIPEEIICHUs CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOro GopMymnon 1

Win rpadgukom
16 [IpumeHeHue Mpor3BOIHOM I ONIPEICIICHUs CKOPOCTH U YCKOPEHUS Tpoliecca, 3aJaHHOTo GopMymnon 1
Win rpadgukom

17 Kommnosurus ¢hyHKimit
18 Kommnosutus ¢hyHKImit
19 Kommnosutus ¢hyHKImit




20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH

1
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
22 KonTtponsnas padora: "UccnenoBanue GyHKINNA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3ZHBIX 1
24 [lepBooOpa3ubie aneMeHTapHBIX QyHKIMA. [IpaBriia HaxoKIeHNs IEPBOOOPA3HBIX 1
25 [TepBooGpa3Hble anemeHTapHbIX (QyHKIMHI. [IpaBria HaxoXaeHHs TEpBOOOPA3HBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica HHTErpaja 1
27 Brruucnenue onpenenéanoro uHTerpaia no Gopmysne Hetorona-JleliOnura 1
28 Brruucnenue onpenenéaroro uHTerpaia mo Gopmysne Hetorona-JleliOnua 1
29 [TpumeneHwe HHTETpaia Ui HAXOXKACHUS TUIOMIA/IEH MIIOCKUX QUTYp 1
30 [TpumeneHwne HHTErpaNa I HAXOXKACHUS 00bEMOB T€OMETPUICCKUX TEIT 1
31 [Ipumeps! pemennii U pepeHnanbHbIX YpaBHEHHUM 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHCHUI 1
33 MareMaTtnueckoe MOJCIIMPOBAHNUE PEATHHBIX TIPOIECCOB ¢ TOMOIIBIO TU(dEepPeHITHATHHBIX YPaBHCHUM 1
34 KonTtponbHas padota: "[lepBooOpaznas u uHTETpat” 1
35 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
37 Tpuronomerpudeckue GyHKIUN, UX CBOMCTBA U TpadUKH 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
41 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ TOMOILBIO TPUTOHOMETPUUYECKON OKPYKHOCTH 1
43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUH ¢ TOMOIIBIO TPUTOHOMETPHUUECKOH OKPYKHOCTH 1
44 Pemenune TpUroHoOMeTprYECKUX HEPABEHCTB 1
45 Pemenne TpUroHoOMeTprYECKUX HEPABEHCTB 1




46

Pewrenne TpuroHOMETpUYECKUX HEPABEHCTB

47 Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB
48 KonTtponsnas padora: "['paduku Tpuronomerpudeckux GyHkuuid. TpuroHoMmerpudeckue 1
HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1
o1 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
o4 OCHOBHBIE METO/IbI PEIIEHUS JIOTapU(PMUIECKIX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PeIIEHUs JOTapu(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUs JOTapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABCHCTB 1
59 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'paduaeckue MeToAbl pelICHUs] UPPAITMOHATBHBIX YPaBHEHUM 1
62 I'paduaeckue MeToAbl peICHUs] HPPAITMOHATBHBIX YPaBHEHUM 1
63 I'paduaeckue MeToabl pEIICHHS MOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeToabl pelICHHs TOKa3aTEIbHBIX HEPABESHCTB 1
65 I'padmyeckue MeTo bl peieHus TorapupMUIECKUX ypaBHEHUI 1
66 I'paduaeckue meToapl pemeHus Jorapu(PMUIECKUX HEPAaBEHCTB 1
67 I'paduueckue MeTOIbl pellIeHHs JTOTapUPMHUUECKIX HEPABEHCTB 1
68 I'padrueckue MeToIbl pelIeHHs oKa3aTeIbHbIX U JJOTapU(PMUUECKUX YpaBHEHUN 1
69 I'padrueckue MeToIbl pelIeHHs OKa3aTeIbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
70 I'paduueckue MeTo bl pelieHHs MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX HEPABEHCTB 1




71 I'paduueckue MeTOIbI pelIeHHs MOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
72 KonTtponsHas padota: "MppanuonanbHbie, IOKa3aTebHbIE U Iorapu(MUUecKue HepaBeHcTBa" 1
73 KommutekcHbie uncna. Anredpandeckasi 1 TPUTOHOMETpHUYECKasi OPMBI 3aIMCH KOMIICKCHOTO YMCIIa 1
74 KommutekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi POPMBI 3aIMCH KOMITJICKCHOTO YMCIIa 1
75 Apudmernueckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaMU 1
76 ApudmMeTnueckne onepanuu ¢ KOMIUIEKCHBIMH YUCTIaMU 1
77 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPAUHATHON TIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YMce Ha KOOPAUHATHOM MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0#1 CTENEHN U3 KOMIUIEKCHOTO YKCia 1
80 dopmyna Myaspa. Kopau N-oif cTeneHr U3 KOMIUIEKCHOTO YHCiIa 1
81 [TpuMeHeHre KOMILIEKCHBIX YHCEeN IS PelIeHUs GU3NISCKAX U TEOMETPHUECKUX 337134 1
82 KonTpoasHas padora: "KomMiekcHsie gucia' 1
83 HarypanbsHbie u 11e1b1e yncia 1
84 HarypanbsHbie u 11e1b1e yncia 1
85 [IpuMeHeHne MpU3HAKOB JSITMMOCTH LETBIX YUCEI 1
86 [IpuMeHeHre MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
87 [Ipumenenne npuzHakoB AenuMocTy neibix yucesr: HOJl u HOK 1
88 [Ipumenenne npuzHakoB AenmuMocTy neisix yrcesr: HOJl u HOK 1
89 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH 110 MOJIYITIO 1
90 [IpumeHeHne NPU3HAKOB ACTUMOCTH IEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1
o1 [IpumeHeHre NPU3HAKOB ACTUMOCTH IENBIX YHCEI: aNropuT™M EBKIIMAA i pemieHus 3a1a4 B HEeIbIX 1
qucnax
92 KonTtposneHast padoTa: "Teopus nenbix uncen" 1
93 CucteMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIECTBHS 1
94 CucteMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS 1
95 OCHOBHBIE METO/IbI pEIIEHHs CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN 1




96 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHANBHBIX YPaBHEHHI 1
97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX YPaBHECHUN 1
98 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YPaBHEHUN 1
99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYIMHOCTEH JIorapu()MUIEeCKUX ypaBHEHUN 1
100 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JOrapu(MHUUECKUX yPaBHEHUH 1
101 [IpumMeHeHre cuCTeM K PEIICHHUI0 MAaTEeMaTHUECKUX 3a/1a4 U 33124 U3 PA3IUYHBIX 00JIacTel HAyKH U 1
peanbHOM )KU3HH, HHTEPIIPETALNS TIOTYyYeHHBIX PE3yIbTaTOB
102 [IpumMeHeHre cUCTEM K PEIICHUI0 MAaTEeMaTHUECKUX 33/1a4 M 337124 U3 PA3IUYHBIX 00JIacTell HAyKu U 1
peanbHOM )KU3HH, HHTEPIIPETAIUS TTOTYYeHHBIX PE3yIbTaTOB
103 [TpumMeHeHre HEPaBEHCTB K PEIICHUIO MaTeMAaTHIECKUX 3a1a4 M 3a7a4 U3 pa3IMIHBIX 00JacTell HayKu 1
Y PeATbHOM KU3HU, HHTEPIPETAIUS TIOJYyICHHBIX PE3yJIbTaTOB
104 KonTtponpnas padota: "CucteMbl palliOHATBHBIX, HPPAIMOHATBHBIX TTOKA3aTCIIBHBIX U 1
morapupMUIecKux ypaBHEHUN"
105 PanmonansHbIE ypaBHEHUS ¢ TapaMeTpamMu 1
106 PanmionansHbIC HEPABEHCTBA C TTapaMETPAMHU 1
107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu 1
108 HppanmonanbHple ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1
109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1
110 [Toka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C MMapaMeTpamMu 1
111 IToka3zaTenpHBIC CHCTEMBI C TTapaMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1
114 TpuronomeTrpruyeckue ypaBHEHHUS C TapaMeTpaMu 1
115 TpuronomeTpruueckue HEPaBEHCTBA C TApaMETPAMHU 1
116 TpuroHomeTprUyECKUE CUCTEMBI C TapaMeTPaMu 1
117 [TocTpoenue u uccnenoBaHre MaTeMaTHIECKUX MOJIENIeH peabHbIX CUTYAIHH ¢ MOMOIIBI0 YpaBHEHUI 1




C IapaMmeTpaMu

HOCTpOCHI/Ie 1 UCCIACI0BAaHUEC MAaTEMATHYICCKHUX MOI[eHef/'I PCAJIBbHBIX CI/ITyaI_II/Iﬁ C IIOMOIIBIXO CUCTEM

118 . 1
ypaBHEHUH C TTapaMeTpaMu
119 [TocTpoenwue u UcciIeOBaHIE MaTEMATHICCKUX MOJICIICH pealbHBIX CUTYAIHA ¢ TTIOMOIIBIO CUCTEM 1
ypaBHEHUH C TTapaMeTpaMu
120 KonTpomnsHas padora: "3amgaqu ¢ mapamerpamu’ 1 1
121 [ToBTOpenue, 06o0IIeHNE, cucTeMaTr3aIus 3HaHui: "YpaBHeHUs " 1
122 [ToBTOpEenue, 06001ICHNE, CHCTEMaTH3alns 3HaHUi: "YpaBHeHUS" 1
123 [ToBTOpenue, o6o0IIeHNE, cucTeMaTH3amus 3HaHuii: "YpaBHeHHs. CHCTEMBl ypaBHEHH" 1
124 [ToBTOpenue, 06061menHune, cucreMatu3anus 3Hanuii: "HepaBencrpa" 1
125 [ToBTOpenme, 0600IIeHNe, cucTemMaTu3anus 3uanni: "HepaBencraa" 1
126 IToBTOpEHue, 0000IIeHNE, cCHcTeMaTH3anus 3Hanuit: "HepaBeHcTra" 1
127 [ToBTOpeHue, 0600mEeHne, cuctemaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
128 [ToBTOpeHue, 0600meHne, cucTemaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpeHue, 0600mEeHne, cuctemaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpEeHME, 0600IIEHNE, cucTeMaTu3anus 3Hanni: "MaTerpan u ero npuMeHeHue" 1
131 [ToBTOpEeHUE, 0000MIEHNe, cucTeMaTr3alus 3HaHui: "OyHkIun" 1
132 [ToBTOpEeHUE, 0000MIEeHNe, cucTeMaTr3alus 3Hanui: "OyHkiun" 1
133 [ToBTOpEeHUE, 0000MIEHNe, cucTeMaTr3alus 3HaHui: "OyHkIun" 1
134 Hroropas koHTpoJIbHAs paboTa 1
135 Hroropas koHTpoOJIbHAs paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIS 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
AJITEBPA u nayana metematuueckoro ananusa 10-11 knaccel: yueOHUK AJ1sI
o011eo0pazoBaTeIbHbIX OpraHu3aluii 0a30BbIi U yrayOneHHbl ypoBau. 111 A.
Anumoa u ap

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
K1Mps1 Anrebpa u Hauana anranu3a 10 kinacc/ CocraButens A.H. Pypykun- 2-¢
u3anHue nepepadorantoe - M. : BAKO , 2015 .

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. Enunas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. Kosmekius
pasHooOpa3zubix [{OP B paznuunbix popmarax. http://www.school-
collection.edu.ru

2. ®enepalibHBINA IEHTP WHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.
Kpymnnetimmit karaaor LIOP B pasnuunsix ¢popmarax http://fcior.edu.ru

3. Enunoe okHO mocTyna K o0pa3oBatenbHbIM pecypcam. Karanor DOP mis
yUUTENEH-TIPEIMETHKOB

http://window.edu.ru

4. Poccuiickuii oOpazoBatenbHblii moptai. Komnekmus [IOP
http://www.school.edu.ru

5. CeTb TBOpUECKUX yunTele. bubnmmorexka MeTO MK POBEICHUS YPOKOB U
rOTOBBIX Y4eOHBIX IpoekToB http://www.it-n.ru

6. CeTh TBOpUECKHX yuuTeNIeH. BuOIMoTeKa METOAMK TIPOBEICHUS YPOKOB H
TOTOBBIX YY€OHBIX TIPOCKTOB

http://www.it-n.ru

7. Ypoku.Net

http://www.uroki.net/docinf.htm

8.http://mathnet.spb.ru - «Caiit anementapHoii MatemMaTHku JMutpust ['ymuHay
9.http://www.problems.ru - «3agaun»

10.https://resh.edu.ru - THTepakTUBHBIC YPOKH 10 BCEMY IIKOJILHOMY KYpCY
«Poccuiickast 37EKTpOHHAS LIKOJIA.

11.https://www.yaklass.ru - [TpoBepuTh, Kak J€TH YCBOWIM MaTEpHal, IIOMOKET
«AKnacey.
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