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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, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHus anredpe u HayajlaM MaTeMaTUYECKOTO aHAIh3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BbIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JAOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHue
HECKOJIbKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecsl OBliaJieBatoT BCE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmaparoM, y HHX IOCJIEI0BAaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, i PEeHIeHUs CaMOCTOSTEIbHO
c(hOopMyIMpPOBAaHHOW MaTeMaTUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucClia M BBIYMCICHHUS» 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paAIMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YUCET  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chHenupUyYecKre 3aJaddl W OIepaluu: JeJeHHe Halelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IIeJIbIX YHCeN, O0COOble CBONCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTEepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocrnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PEUICHUs Pa3InYHBbIX 3a7a4
(GopmupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpETH3aLusl.

JIuans «YpaBHEHMsSI M HEPABEHCTBA» PEATM3YETCS HAa NPOTSIKEHUU BCErO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXkKe 3ajad,
colepkalux mnapamerpsl. llomydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UCCJEeI0BaHNH (DYHKLIMI ¢ TOMOLIBIO IPOU3BOAHON, IPHU PEIICHUH MPUKIIAIHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HAauOOJBIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UpPpPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00yYarommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHHI,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
UHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAndeckass JuHUA «DyHKIMM U TpaduKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, UX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKLHH, CTPOUTH HX
rpaguku. Matepuain 3Tol cofepKaTeIbHON JTMHUU HALeJIEH Ha Pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dopme: aHanuTHYECKOM, Tpaduueckoil U cioBecHO. Ero nzydyeHnne cnocoOCTByeT
pPa3BUTHUIO AJITOPUTMUYECKOI'O MBIIIJIEHUS, CIIOCOOHOCTH K OOOOILEHUI0 U
KOHKPETHU3ALNH, UCIIOIb30BAHNUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyeckoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PaCUIMPUTHh KPYr KaK MaT€MaTHYECKHUX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYNHBIX OOYyYalOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpa@uku  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH H
YCKOpEeHMsI IpoueccoB. JlaHHas colep)kareiapHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIe peajJbHbIX CHTyaluH,
MIO3BOJISIET HAXOAUTh HAWJTy4YLIEE PELICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (OPMUPOBAHUID YMEHUW paclo3HaBaThb IPOSBICHHS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK Haykd, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOTuKku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Hauboyiee YHUBEPCANbHBIM SI3bIK, OOBEIMHAIOUIMN BCE pa3leibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJIEJOBaHUE OMNPEACIEHHBIM
OpaBWiaM  TOCTPOEHUS  JOKa3aTelIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJIEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IIOCTPOCHUS MOJCNIEH peaqbHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3amad. [lpu
pEIIEHUH  pealbHbIX  MPAaKTHYECKUX  3ajJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

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
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IE€PEMEHHOW. J[leneHne MHOTo4diIeHa Ha
MHOTOYIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1ad C IIOMOIUBI) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuu. Haubomnpinee 1 HauMeHbllee 3HaUeHUs (PYHKIIUU Ha TIPOMEXK YTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEH! Kak PYHKIIMU OOpaTHON CTENEHU
C HATypaJIbHBIM ITOKA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBOHUCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEajibHbIX IIPOLIECCaX U SIBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHUSI MaTEMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  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, HauOospmui ol nenurens (ganee — HOJl) m HaumeHslinee 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. M300pa’keHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON TIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
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.



[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTUUYECKUX
3a/1a4y M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a7Ja4 U3 APYrHuX y4eOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(yHKIIMU Ha OTpE3KeE.

[IpumeHeHue NPOU3BOJHON ISl HAXOXKJCHHUS HAWIYUIIEr0 pEIIeHHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

Nuterpan. I'eomerpudecknil cMbICI HHTETpaia. Berauciienre onpeneaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTMPOBAHUE PEATbHBIX TPOIECCOB C TOMOUIbI0  au(depeHITnaIbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaxkIaHCKOro0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  oOmiectBa  (BBIOOpBI,  OMNPOCBI W JPyroe), yMeHHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW pOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUMH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro B 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIHLHOMN €S TEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTDb  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYECKUX 3HAHWM IJi1 penieHus 3aaad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTHUKU, TOHUMAaHUE MaTeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NeSITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO JICSATEILHOCTh MHIWBUAYAIBHO U B TPYTIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHHUS, BHIOUPATh HauboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYECKOro 00beKTa, BJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH o CaMOCTOSITEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JdaBaTh IIOSCHEHUS TI0 XOJy pEIICHUS 3ajadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHHSIMH APYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Yy4ETOM 3ajad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W PEe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIH U YCIOBHIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpW pEIICHHH YYeOHBIX 3ajad4, NPUHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMmax paboThl (00CYXaAeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce oOyd4arouIuiicss MOTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: PAIMOHAIBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU,

MIPUMEHSTh MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTaHTEHC
YUCIIOBOI'O 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 pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPABEHCTB;

CBOOO/IHO OINEpPHUPOBATHh MOHATHSAMH: MHOTOWIEH OT OJHOM NepeMEeHHOH,
MHOTOUJIEH C LEJIBIMHU KO3 (PpHUIIMEeHTaMU, KOPHU MHOIOWIEHA, IPUMEHSTH JeJICHUE
MHOI'OYJI€HAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera mid
peleHns 3a1ay;

CBOOOIHO ONEpUPOBATHh TOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpHIA, ONPEIEIUTENIb MaTpulbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAesuTens 2 X 2 g BBIYMCICHHS €ro 3Ha4eHWs,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJCJIMPOBATh PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHU,
HCCIIE0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOULIBI0O MATpUIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOMCTBA norapudmoB TUIsL npeoOpa3zoBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI I IPeoOpa30BaAHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (QYHKUUH, rpaduk QYHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

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

CBOOOJIHO OIEpUPOBaTh TOHATHSIMH: YETHbIE H HEUETHbIC (DYyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TOoKa3aTesieM, IpauK CTENeHHOM (YHKLIHU C HATypajdbHBIM M LIEJBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

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

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieJIeHue TPUrOHOMETPHUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEpUPOBATh MOHATUSAMU: apudMeTHdecKkass U TeOMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBIN POCT, (hOpMyJia CIIOKHBIX IPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHH JJISl PELICHUS pealbHBIX 3aJad MPUKIIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUIMU: HEMPEPHIBHBIE (DYHKIIMH, TOUKHU pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

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

CBOOOJTHO OIEpUPOBATh TMOHATUSMM: TIepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

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

CBOOOJTHO OMEpPUPOBATH MOHSATUSMH: OIpEICIICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
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:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJbIX YUCEJ, UCIOJIB30BaTh MPU3HAKHU JIEIUMOCTH LIEJIBIX YHUCEI,
HO/l n HOK HarypaibHBIX 4HMcCen I PEelIeHUs 3aaad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENM C HCIOJB30BAHMEM armapara aireopsbl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTH FT€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPaPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKIIMU 11 MOJEIUPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCcKOro anajamusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUS! (PYHKIIMM HEPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJII HAaXOXJCHUS HAWIY4ylIero penieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aIaHHOT0 (POpMYIION Ui rpauKoM;



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 TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTeseM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1p1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KoanyecTBO 4acoB Peanuzanus
°
DJIeKTPOHHBbIE HU(PPOBHIE BOCIIUTATEIbHOT
n/ Tema ypoka Bcer | KonTpoubH IIpakTHyeck
o0pa3oBaTejibHbIE PeCypChI 0 MOTEeHIHAJIa
n 0 ble padoThI ue padoThl
ypoka
Opranuzanus
medcrna
[Hudpossie 06pazoBaTebHBIE PECYPCHI MOTHBHPOBAHHBI
1. HudopmanmonHnas cucrema -
n
EnuHoe okHO nmoctyna k DY IHPOBAHHBIX
" o_
06pasoFaTenLHLm4pecypcaM' OBy HARONIHXCS
http://window.edu.ru
= HaJ[ UX
2. OdunmanbHBIN TOPTAI
[[MuoxecTBO, HEYCIEBAIOINMHU
noanepxxku EI'D
oTiepary Hal . OJHOKJIACCHHKAM
1 1 http://ege.edu.ru/ru/index.php
MHOYXECTBAMH M UX H, JAIOIIETO
. 3. Enunas xoyuekmus 1udpoBbIX
CBOMCTBa 00yJaronuMcs
00pazoBaTeIbHBIX PECYPCOB -
. COITMAIBLHO
http://school-collection.edu.ru N
. 3HAYUMBINA OTIBIT
4. denepalbHbINA [IEHTP
COTPYAHHYECTBA
nH(pOpMaIMOHHO- pyA _
1 B3aUMHOM
00pa3oBaTeNbHBIX PECYPCOB - 5
. nomoitnu. becena
http://fcior.edu.ru m Aa,
pabora ¢
KOHCIICKTaMU
HarpaMMbl
p | Awarp 1
Olinepa-Benna
3 IIpumeHeHue 1
TEOPETUKO-



http://window.edu.ru/
http://ege.edu.ru/ru/index.php
http://school-collection.edu.ru/
http://fcior.edu.ru/

MHOECTBEHHOTO
anmnapara ass
perieHus 3aaa4

ParmmmonansabIe
qHpcIa.
OOBIKHOBEHHEBIE U
JECSITUIHBIE TPOOH,
MIPOIICHTHI,
OCCKOHEUHBIE
MEePUOANIECKIE
Ipoou

PammmonansHbIe
YHUCa.
OOBIKHOBEHHbBIE U
JECATUYIHBIC TPOOH,
MIPOTICHTHI,
OCCKOHEUHBIE
MePUOANICCKHIE
Ipoou

[Ipumenenne
npoOent u
MIPOLIEHTOB ISt
pelieHus
MPUKJIAIHBIX 3a7a4

IIpumenenue
npobeit u
MPOLIEHTOB JIJIst
perieHus
MPUKIIAHBIX 33]1a4




JecTBUTENbHBIC
qyycia.
PannonansHbie 1
HppalMoHaIbHbIC
qyciia

Apudpmernueckue
OTIEpaINH C

e CTBUTEIILHBIMHI
YHCIIaMHA

10

Moayinb

e CTBUTEIILHOTO
YHCIa B €ro
CBOMCTBA

11

[TpubmmxEHHbIC
BBIYHCJICHHA,
MpaBuiIa
OKPYTJICHHS,
MPUKHJIKA W OLICHKA
pe3ynbTaTa
BBIYHCICHUH

12

OCHOBHBIE METO/IbI
peleHus LenbIX U
JIpoOHO-
panMoHaIbHBIX
YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOIbI
pelIeHUs eTbIX U
IpoOHO-




panuoHaIbHBIX
YpPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIC METOJIBI
pEIICHUS ETBIX U
IpoOHO-
paIMoOHATBEHBIX
YpaBHEHUH U
HEPAaBCHCTB

15

MHOTO4JIEHEI OT
OJHOM IEPEMEHHOM.
Henenue
MHOTOWJIEHA Ha
MHOTOYJICH C
octatkoMm. Teopema
bezy

16

MHorousneHsl ¢
LEIBbIMU

ko3 durmenTamMu.
Teopema Buera

17

Pemrenue cucrem
JIMHEWHBIX
ypaBHEHUH

18

Pemenne cucrem
JIMHEWHBIX
yYpaBHEHUH

19

Marpuna cuctemsl
JIMHEHHBIX
YPaBHEHUHU.




Ornpenenurens
MaTpHIIbI 2X2, ero
r€OMETPUYECKUI
CMBICJ B CBOMCTBA,;
BBIYHCJICHUE €TI0
3HAYCHUS

20

Onpenenurens
MaTpHIIbI 2X2, €eT0
r€OMETPUYECKUI
CMBIC B CBOMCTBA,;
BBIYHCJICHUE €r0
3HAYCHUS

21

[IpumeHeHne
ONIPEETUTENS IS
peuIeHusl CUCTEMBI
JIMHENHBIX
ypaBHEHU U

22

Pemenue
IIPUKIIAIHBIX 337124
C MIOMOIIBIO
CHCTEMBI JIMHEHHBIX
ypaBHEHUH

23

Pemenue
IIPUKJIAIHBIX 3a7a4
C TIOMOIIBIO
CUCTEMBI JIMHEWHBIX
YpaBHEHUH

24

KoHnTtponpHas
paboTa:




"PanuoHanbHbIe
ypaBHEHUS U
HEPaBCHCTBA.
CucTeMbl JIMHEHHBIX
ypaBHeHUi"

25

DyHKIHUSA, CTTOCOObI
3amanus QyHKITUH.
B3anmuo obpaTHbie

byHKINHA.
Kommno3umusa

byHKIMHA

https://edu.gov.ru/ - MuHMCTEPCTBO
npoceemenus: Poccuiickoi

®denepaunn
http://www.uznai-prezidenta.ru/-
Hercknii cait [Ipe3nnenra

Poccutickoit @enepanuu
http://www.ege.edu.ru/- IToprain
WH()OPMAITMOHHOW MO IICPIKKHI
EI'D

http://www.eidos.ru/olymp/-
Bcepoccuiickue qucTaHIMOHHBIE

ABPUCTUYECKUE OJTUMITHAIBI
http://www.olympiads.ru -
OnumnuaaHas nHGoOpMaTuKa
http://www.en.edu.ru -
EctecTBeHHOHAYYHBIN

00pa3oBaTeNbHBII MOPTa
http://ege.edu.ru - [TopTan
UH(GOPMAIMOHHON TIOIIEPKKU

Enunoro TOCYyHdapCTBCHHOTI'O
OK3aM€C€Ha

oOyKJIeHH1E
00yJaronmxcst
cobmoaaTh Ha
ypoKe
00IIeIPUHSATHIE
HOPMBI
MIOBEICHHUS,
npaBuiIa
0OIIIEeHNS CO
CTapUIUMU
(yuuTensimMu) u
CBEPCTHUKAMU
(ygammmucs),
MIPUHIIMUIIBI
yaeOHOMI
JTUCIUIUINHBI U
caMOOpraHu3aIu
178

[IpuBneuenue nx
BHUMaHHUS K
obcyxxaaemMoii Ha
ypoke
uHpopManuu,
aKTUBU3AINH UX
MO3HABATEIHHOU



https://edu.gov.ru/
http://www.uznai-prezidenta.ru/-
http://www.ege.edu.ru/-
http://www.eidos.ru/olymp/-
http://www.olympiads.ru/
http://www.en.edu.ru/
http://ege.edu.ru/

IeATEIILHOCTH.
KBecT o Teme
«CBoiicTBa
CTETICHN».

26

I'padux GyHKIIH.
DneMeHTapHbIe
npeoOpazoBaHus

rpadukoB QyHKUINN

27

Ob6nacte
onpeJeNneHus: 1
MHOKECTBO
3HaYeHUN PYHKLIUU.
Hynu ¢dynkum.
[TpomexxyTku 3HaK
MOCTOSIHCTBA

28

YETHRIE U HEYETHBIC

byHKINH.
[Tepuonnueckue

byHKINH.
[TpomexyTku
MOHOTOHHOCTHU

GbyHKIIII

29

Maxkcumymsl U
MUHUMYMBbI
(GyHKIHH.
HawubGomnburee u
HaMMEHBIIIEE
3HaueHUE PYHKINUU
Ha IPOMEXKYTKE




30

JIluneiinas,
KBaJ[paTU4HAs U
IPOOHO-TMHEHHAS

GbyHKITII

31

DneMeHTapHOe
HCCIIEIOBAaHUE U
MOCTPOEHHE
rpauKoOB 3TUX

byHKIMNA

32

DneMeHTapHOe
HCCIIeIOBAaHUE U
MIOCTPOEHHE
rpaduKoOB 3TUX

byHKINHA

33

Crenelb ¢ LEIbIM
MMOKa3aTelIEM.
bunom Hrerotona

34

Crenelsb ¢ LEIbIM
IOKa3aTeJIEM.
bunom Hrerotona

35

CreneHHas
GbyHKIMS C
HaTypaJIbHbIM U
LIEJTBIM
nokaszarenem. E¢
CBOIicTBa U rpauk

36

KoHnTtponpHas
paborta: "CreneHnas




¢bynkuus. E€

cBoiicTBa u rpapuk”

https://edu.gov.ru/ - MuHMCTEPCTBO
npoceemienus: Poccuiickoi

®denepaunn
http://www.uznai-prezidenta.ru/-
Hercknii cait [Ipe3nnenra

Poccniickoit denepanuun
http://www.ege.edu.ru/- IToprain

IIpuBneuenune
BHUMaHUS
00yJaronuxcs K

MH(}OPMALMOHHON TOIIEPKKU LIEHHOCTHOMY
Apudmernueckuit EI'D aCIeKTy
KOPEHb http://www.eidos.ru/olymp/- H3y4aeMbIX Ha
37 HaTypaJIbHON Bcepoccuiickue TUCTaHITHOHHBIC ypOKax sIBJICHUH,
CTEIICHU U €TI0 9BPUCTUYCCKUE OJIUMITHABI Oopra"nu3anus ux
CBOMCTBA http://www.olympiads.ru - paboTHI ¢
Onumnuannas nHGoOpMaTuKa MOJy4aeMou Ha
http://www.en.edu.ru - YpOKE COIMAIBHO
EcrectBeHHOHAYYHBIN 3HaYNMOM
00pa3oBaTesbHbIA NOPTAI uHpopManuen.
http://ege.edu.ru - [Toptan
MH(POPMALMOHHON MOIIEPIKKH
EnnHOro rocy1apcTBEHHOTO
9K3aMEHa
ApubmMeTnueckuit
KOPEHb
38 HaTypaJIbHON

CTEIICHU U €TI0
CBOICTBa



https://edu.gov.ru/
http://www.uznai-prezidenta.ru/-
http://www.ege.edu.ru/-
http://www.eidos.ru/olymp/-
http://www.olympiads.ru/
http://www.en.edu.ru/
http://ege.edu.ru/

39

[IpeoOpazoBanms
YHCIOBBIX
BBIpAXKEHUM,
CoJIepKaIInX
CTETIEHU W KOPHU

40

[IpeoOpazoBanms
YHCIIOBBIX
BBIpAXKEHUM,
COJIepKaIInX
CTETIEHU W KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIpAXKEHUM,
coJIeprKalIux
CTENEeHU U KOPHU

42

HppannonanbHbie
YpaBHEHHS.
OcHOBHBIE METO/IbI
pelieHus
HppalMOHAbHBIX
ypaBHEHUH

43

HppannonansHbie
YPaBHEHUS.
OcHOBHBIE METOBI
pelIeHus
HppaLMOHAIIBHBIX
YpaBHEHUH

44

WppanumoHaisHble
yYpaBHEHHS.




OCHOBHBIC METOIBI
penieHus
HPpaIMOHATLHBIX
YpaBHEHUU

45

PaBHOCHIBHEIE
Mepexoabl B
peleHnun
HpPaLHOHAIBHBIX
YpaBHEHUU

46

PaBHOCHIBHEIE
nepexoabl B
pelIeHnn
HpPaAlMOHATIBHBIX
ypaBHEHU U

47

PaBHOCHUIIBHEIC
Tepexo/Ibl B
perieHuun
HppaIMOHAIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHEIC
Tepexo/Ibl B
penieHun
HppaMOHATBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduk
KOpHS N-0if cTeneHn

KaK QyHKIUH
00paTHOH CTeTeHu ¢




HaTypaJIbHbIM
IIOKa3aTcJICM

CsoiicTBa u rpaduk
KOpHS N-0M CTENEHU
Kak QyHKIIMH

50 .
00paTHOM CTEIeH! C
HaTypaJbHbIM
IOKa3aTejieM
KontponbHas
pabora: "CoiicTBa
51 U rpaduK KOpHs N-
OU CTEIIEHN.
HppaumnonansHsie
ypaBHEHUS"
Hcnons3oBanue
https://edu.gov.ru/ - MuHUCTEPCTBO
. BOCHHUTATEIbHBIX
npocaemienus: Poccuiickoi o
o BO3MOJKHOCTEH
elepalnu
Aiepall ) ) cozIepyKaHUs
http://www.uznai-prezidenta.ru/-
oL y4eOHOTO
Herckuii caiit [Ipe3uaenta
N IpeaMeTa uepes
Crenelb ¢ Poccuiickoit denepanu
JIEMOHCTPAITHIO
palrOHAIbHBIM http://www.ege.edu.ru/- [Topran
52 . _ oOy4aromumces
oKa3zaTeyeM U €€ WH()OPMAITMOHHOM MO IICPIKKI
. IIPUMEPOB
CBOIiCTBa EI'D p p
. OTBETCTBEHHOI'O
http://www.eidos.ru/olymp/- >
N rpak JaHCKOTO
Bcepoccuiickue TUCTaHIIMOHHbBIS
MMOBEACHMUS,
SBPUCTUYECKUE OJTUMITNAbI
. MPOSBIEHUS
http://www.olympiads.ru - p
YeJIOBEKOJIFOOUS

Onumnuannas uHGopMaTHKa

u



https://edu.gov.ru/
http://www.uznai-prezidenta.ru/-
http://www.ege.edu.ru/-
http://www.eidos.ru/olymp/-
http://www.olympiads.ru/

6. http://www.en.edu.ru -
EcrecTBeHHOHAay4HBIN

00pa3oBaTeIbHBIIN OPTAN
7. http://ege.edu.ru - ITopran
UH(OPMAITMOHHOHN TIOIICPKKU

EnuHOro rocy1apcTBEHHOIO
DK3aMEHa

nobpocepaeyHoc
TH.
KomnexrupHasi,
TpYIIIOBas,
pabora ¢
y4eOHUKOM,
CaMOCTOSTETbHAS
paborta

53

CreneHs ¢
palrOHAIbHBIM
noKa3aTeyneM U eé
CBOIiCTBa

54

CrerieHs ¢
palMOHATBHBIM
noKas3aTeqneM U eé
CBOMCTBA

55

TloxasarenbpHasa

dbyakuus, eé
CBO¥CTBA ¥ rpaduk

56

Hcnonp3oBanue
rpaduka GyHKIHHA
JUIS pEIICHUS
ypaBHEHUH

57

Hcnonb3oBanue
rpaduka QyHKuUN
JUTSL peLIeHUs
yYpaBHEHUH

58

IlokazatenbHbIC
YpaBHCHUA.



http://www.en.edu.ru/
http://ege.edu.ru/

OCHOBHBIC METOIBI
penieHus
[MOKa3aTeNbHBIX
YpaBHEHUU

59

Iloka3zaTennHbIC
ypaBHEHUSI.
OCHOBHBIE METOIBI
perieHus
IMOKa3aTeIbHBIX
YpaBHEHUU

60

IlokazaTennHBIC
YpaBHEHUS.
OCHOBHBIE METOIBI
pereHus
MOKa3aTeNbHBIX
ypaBHEHU U

61

KonTposbHas

pabora:

n
[TokazaTenpHast

byHKIIHS.

[TokazaTenbHbIe

ypaBHeHUS"

62

Jlorapudwm uucina.
CaoiicTBa
nmorapudma

63

Jlorapugm uucna.
CaoiicTBa
norapudma




64

Jlorapudm yucna.
CaoiicTBa
norapudma

65

Hecsatuunsle u
HaTypaJibHbIC
norapupmMsl

66

Hecsatuunaslie u
HaTypaJbHbIE
Jorapu(pmsl

67

[IpeoGpa3zoBanue
BBIpAXKEHUM,
coJiepKalux
Jorapugpmsl

68

[IpeobpazoBanue
BBIPAKECHUIA,
coJIeprKalIux
sorapudmsl

69

[IpeobpazoBanue
BBIPAKECHUIA,
coJIeprKalIux
sorapudmsl

70

Jlorapudmuueckas

byHKIM, e€
CBOMWCTBa M rpaduk

71

Jlorapudmuueckas

¢byHkuus, eé
CBOIicTBa U rpaduk




72

Hcnonp3oBanue
rpaduka GyHKIUH
JUTS pelIeHUs
YpaBHEHUU

73

Hcnonp3oBanue
rpaduka QyHKIHIH
JUIS peIIeHUs
YpaBHEHUU

74

Jlorapudmuueckue
YpaBHEHUS.
OCHOBHBIE METOIBI
pereHus
JorapuPMUIECKUX
ypaBHEHU U

75

Jlorapudmudeckue
YpaBHEHHS.
OCHOBHBIE METOI5I
pelieHus
Jorapu(pMUIECKUX
ypaBHEHUH

76

Jlorapudmudeckue
ypaBHEHHUSI.
OcHOBHBIE METO/IBI
pelieHus
JorapupMUIECKIX
yYpaBHEHUH

77

PaBHOCHIBHEIE
Iepexosl B
pelLIeHuun




JOTapuPMUIECKIX

YpaBHEHUU

PaBHOCHIIBHBIE
Mepexoabl B

78 pelieHnH
JOTapUPMUICCKIX
YpaBHEHUU
o0y /IeHHE
Marepuainsl no matematuke B EnnHon IIKOJBHUKOB
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX coOmo1aTh Ha
pecypcos Ypoke
http://schoolcollection.edu.ru/collection/mate 00IIeTPUHSATHIE
matika 2. MOCKOBCKHIA TICHTP HOPMBI
HEIPEPBIBHOIO MATEMATHYECKOTO MOBEJCHUS,
Cunyc, KOCHHYC,
oOpazoBaHus http://www.mccme.ru npaBuia
TaHI'E€HC U
3. T'asera «MaremaTuka» 0OIIIeHNs CO
79 KOTaHT€HC
N3parensckoro noma «llepsoe CTapuIMMH
YHUCJIOBOIO
ceHTsA0ps» http://mat.1september.ru | (yuuTensiMu) u
aprymeHTa
PryM 4. EI'D nmo maTteMaTHiKe: MOJArOTOBKA | CBEPCTHUKAMHU
K TECTUPOBAHUIO (IIKOJIbHUKAMH),
http://www.uztest.ru MIPUHITUTIBI
5. 3amauyu 1o reOMETPHH: yueOHOM
HH(i)OpMaLII/IOHHO-HOI/ICKOBa}I JTUCHUILIUNHEI 1
cucrema http://zadachi.mccme.ru caMoopraHu3aiu
u;
KoHnTtponpHas
80 paboTa:
"Jlorapupmuueckas

byHKIHS.



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

Jlorapudmmueckue
ypaBHeHus"

81

Cunyc, KOCHHYC,
TaHTE€HC U
KOTaHT€HC
YHCIIOBOTO
aprymeHra

Marepuainsl no matematuke B EnnHon
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX
pecypcoB
http://schoolcollection.edu.ru/collection/mate
matika 2. MOCKOBCKHi1 IIEHTP

HEMIPEPBIBHOTO MAaTEMATUYCCKOT'O
oOpazoBaHus http://www.mccme.ru
3. Tazera «MaremaTuka»

N3parensckoro noma «llepsoe
ceHTs0ps» http://mat.1september.ru

4. EI'D no mMareMaTHKe: ITOArOTOBKA
K TECTUPOBAHUIO
http://www.uztest.ru

5. 3ama4yu 10 reOMETPHH:
UH()OPMaITMOHHO-TIONCKOBAs
cucTteMa http://zadachi.mccme.ru

oOyKJIeHH1E
HIKOJIbHAKOB
cobmoaaTh Ha
ypoke
00IIEeNPUHSATHIE
HOPMBI
MOBEJICHHUS,
npaBuiia
0OIIIEeHNS CO
CTapIIMMHU
(yuurensimMu) u
CBEPCTHUKAMH
(IIKOJIbHUKAMH),
IPUHIUIIBI
yaeOHOH
JUCLHUIUIMHBI U
caMOOpraHu3alu
U; IPUBJICYCHHE
BHUMaHHUs
IIKOJIbHUKOB K
LIEHHOCTHOMY
acIeKTy
U3y4yaeMbIX Ha
yYpOKax sIBJICHH,
OpraHu3anus ux
paloThI C
MOJIy4aeMOU Ha
YPOKE COLIMAIbHO



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

3HAYUMOU
uHpopmanuei —
WHULIMUPOBAHUE
ee o0CyKIeHus,
BBICKA3bIBAHUS
YYaIIAMHUCS
CBOETO MHEHHS
0 €€ TIOBOTY,
BBIPAOOTKHU
CBOETO0 K HEl
OTHOIIICHHS;
npeaMeTHas
OJTMMITHAAA
3aHUMATENbHBIN
ypok «Bxon B
IIPOCTPAHCTBO»

82

ApKcuHYC,
aApKKOCHHYC 1
apKTaHTe€HC
YHCIIOBOTO
aprymeHra

83

ApKcuHYC,
apKKOCUHYC U
apKTaHT€HC
YHCII0BOTO
apryMeHra

84

Tpuronomerpuueck
ast OKPY’KHOCTb,
oIpenieNeHue




TPUTOHOMETPUYECKH
X pyHKIMIA
YHCIIOBOTO
apryMeHTa

85

Tpuronomerpuueck
ast OKPY>KHOCTb,
OTIpeeIICHUE
TPUTOHOMETPUYECKHU
X QyHKIIUN

YK CIIOBOTO
apryMeHra

86

OcHoBHBIE
TPUTOHOMETPHYCCKHU
e hopMyIIbI

87

OcCHOBHBIC
TPUTOHOMETPUIECCKHU
e hopmyIIbI

88

OCHOBHBIC
TPUTOHOMETPUIECCKHU
e hopmyIbl

89

OCHOBHBIE
TPUTOHOMETPUICCKHU

e popMyIbl

90

[IpeobpazoBanue
TPUTOHOMETPHUUYECKU
X BBIPAKECHUU

91

IIpeobpazoBanue
TPUTOHOMETPUUECKU
X BBIPQKECHUU




92

[IpeobpazoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUH

93

[IpeobpazoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUH

94

Pemenue
TPUTOHOMETPUYECKHU
X YpaBHEHHUI

95

Pemenue
TPUTOHOMETPUUYECKH
X YpaBHEHHUI

96

Pemenue
TPUTOHOMETPUYECKU
X YpaBHEHHUI

97

Pemrenne
TPUTOHOMETPUUYECKU
X ypaBHEHHUM

98

Pewrenne
TPUTOHOMETPUUYECKU
X ypaBHEHHUM

99

Pemenue
TPUTOHOMETPUUECKU
X YpaBHEHHI

100

Pewrenne
TPUTOHOMETPUYECKU
X YpaBHEHUU




KontponbHas
pabora:
"TpuroHoMmerpuuec
101 P P 1 1
KHE BBIPAKECHUS U
TPUTOHOMETPUYECKHU
€ ypaBHeHHs"
opraHuzaus
medcrna
MOTHBHPOBAHHBI
. X "
Marepuainsl no matematuke B Ennnon
APYAUPOBAHHBIX
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX
YYaIuXcs HaJl uX
pecypcoB
. . HEYCTIEBAIOIIUMH
http://schoolcollection.edu.ru/collection/mate
) N OHOKJIACCHUKAM
matika 2. MOCKOBCKHUH IIEHTP
U, TAIOIIEeTo
ITocnemoBaTensHOCT HEMPEPHIBHOTO MAaTEMaTUYECKOTO
IIKOJBbHUKAM
H, CITOCOOKI 3a1aHus oOpazoBaHus http://www.mccme.ru
COIMAILHO
HOCJIEI0BATEILHOCT 3. T'asera «MaremMaTuka» .
102 N 1 3HAYUMBINA OIIBIT
eil. Meton N3patensckoro noma «llepoe
. COTPYJIHUYECTBA
MaTeMaTU4YECKOU ceHTs0ps» http://mat.1september.ru .
¥ B3aNMHOH
WHIYKIIIU 4. EI'D nmo mMareMaTHKe: IOArOTOBKA
ITOMOIITH
K TECTUPOBAHHIO
Ypok-
http://www.uztest.ru
npaktukyM. Ha
5. 3aga4u 1m0 T€OMETPUHU:
OK€ yYaIluecs
UH()OPMaITMOHHO-TIONCKOBAs yp6 yaam
. aboTaroT Ha,
cucreMma http://zadachi.mccme.ru p A
pa3IMYHBIMU
3aJaHUusSIMU B
3aBUCHUMOCTH OT
cBOEH



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

HOATOTOBJICHHOC
TH

103

MOHOTOHHBIE B
OTpaHUYEHHBIE
IOCJICAOBATCILHOCT
u. Ucropus ananmsa
OCCKOHEYHO MaJIBIX

104

Apudmernueckas
nporpeccust

105

I'eomerpuueckas
Mporpeccus

106

beckoneuno
yOBIBaroIas
reoMeTpuyecKas
nporpeccust

107

CymMa GecKOHEYHO
yOBIBarOIICH
reoMeTpUUYECKO
porpeccun

108

JIuHeiHbIi 1
3KCIIOHEHIINAJIbHBIN
poct. Hucno e.
dopMmyIia CI0KHBIX
MPOILICHTOB

109

JInHeWHbIN n
SKCITOHEHIUATbHBIM
poct. Yucno e.
dopmyiia CIOKHBIX
MPOLIEHTOB




Hcnonp3oBanue
MPOTPECCUU JIst

110 | pemeHus pearbHBIX
3a/1a4 MPUKIIATHOTO
xXapaxkTepa
KontponbHas
111 pabora:
"[TocnenoBaTenbHOC
TH ¥ nporpeccun”
MIPUBJICYCHUE
BHUMAaHUS
Marepuainsl no matematuke B Ennnon IMIKOJBHUKOB K Ha
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX YpPOKE COLIMAIIBEHO
pecypcoB 3HAYNMOU
http://schoolcollection.edu.ru/collection/mate nHpopManuen —
matika 2. MOCKOBCKHUH IIEHTP WHUIMAPOBAHUE
HEIPEPBIBHOIO MATEMATUYECKOTO ee 00CyX/IeHuUs,
oOpaszoBaHus http://www.mccme.ru BBICKa3bIBAHUS
HenpepbiBHbie
3. T'asera «MaremMaTuka yYaIuMHUCs
112 | ¢dysaxkumm u ux
. N3narensckoro noma «Ilepeoe LIEHHOCTHOMY
CBOMCTBA
ceHTs0ps» http://mat.1september.ru | acmekry

4. EI'D nmo mateMaTtHke: IIOATOTOBKA
K TECTUPOBAHUIO
http://www.uztest.ru

5. 3aga4u 1m0 T€OMETPUHU:
UH(OPMAIMOHHO-TIOUCKOBAS
cucTteMa http://zadachi.mccme.ru

U3y4yaeMbIX Ha
ypOKax sIBJICHH,
OpraHu3anus ux
paboThI C
[OJIy4aeMon
CBOET0 MHEHHSI
10 €€ MOBOY,
BBIPAOOTKH



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

CBOEro K Hel
OTHOIIICHUA

113

Touka paspsiBa.
ACUMOTOTBHI

rpaduKoB QYHKIHI

114

CsoiicTBa (hyHKIMH
HETPEPBIBHBIX HA
OTpe3Ke

115

CaoiicTBa (hyHKIMH
HETIPEPHIBHBIX Ha
OTpe3Ke

116

Merto1 UHTEPBAJIOB
JUISL pEIIECHUS
HEPaBEHCTB

117

Meto1 UHTEPBAJIOB
JUTSL peIIeHUS
HEPaBEHCTB

118

Meto1 UHTEPBAJIOB
JUTS peIIeHUS
HEPaBEHCTB

119

IIpumenenue
CBOMCTB
HENPEPbIBHBIX
GbyHKIMHA 115
peuieHus 3aaa4

120

IIpumeHeHue
CBONCTB
HEIPEPBIBHBIX




GbyHKUMi a7
peleHus 3a1a4

121

IlepBas u BTOpas
IIPOU3BO/IHBIE

GbyHKITIT

122

Ompenenenue,
r€OMETPUYECKUI
CMBICII
MIPOU3BOTHOM

123

Omnpenenenue,
(buznueckuit CMbICI
MIPOU3BOTHOM

124

YpaBHeHue
KacaTelIbHOH K

rpaduky GyHKIIUN

125

YpaBHeHue
KacaTelIbHOH K

rpaduky GyHKIIUN

126

[IpousBoHbIE
3JIEMEHTAPHBIX

byHKIMHA

127

IIpousBojHbIE
3JIEMEHTapHBIX

byHKIMII

128

IIpounsBoaHas
CYMMBHI,
IIPOU3BEACHNUS,
4acTHOIO U




KOMIIO3HUIIMN

byHKIII
[IpounsBoHas
CYMMBI,
NIPOU3BEICHUS
129 | P :
YacTHOTO U
KOMIIO3UIUHA
byHKIMNA
[IponsBoHas
CYMMBI,
MIPOU3BEICHUS
130 | P ’
YacCTHOTO U
KOMIIO3UIUHA
byHKINHA
KonTposbHas
131 | pabora:
"IIpousBoanas"
MOOYK/ICHHE
Marepuaiel 1o MaremaTtuke B Equnoi IIKOJIbHUKOB
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIbHBIX coOroaaTh Ha
eCypCcoOB OKe
IToBTOpEHME, peeyp . . P
http://schoolcollection.edu.ru/collection/mate OOIIeTPUHSATHIE
0000111eHHE, . N
matika 2. MOCKOBCKHUH IIEHTP HOPMBI
132 cUCTEMAaTH3ALUA
- HETPEPHIBHOTO MAaTEeMaTUYECKOTO MMOBEACHHS,
3HAHUM:
. | oOpasoBanus http://www.mccme.ru IIpaBuJIa
YpaBHeHus
3. T'asera «MareMaTuka 0OIIIeHUs CO
N3narensckoro noma «IlepBoe CTapIINMHU

ceHTA0ps» http://mat.1september.ru

(yuurensimMu) u
CBEPCTHHKaMU



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/

4. EI'D nmo maTreMaTHke: MOJAroTOBKa
K TECTUPOBAHUIO
http://www.uztest.ru

5. 3aaauyu Mo reoMeTpUHU:
UH(POPMALMOHHO-TIOMCKOBAsI
cucrema http://zadachi.mccme.ru

(IIKOJIBHUKAMU),
TPUHITUTIBL
yaeOHOMU
JTMICIUTUTHHBI U
CaMOOpraHu3aIu
u;

pUMEHEHHEe Ha
ypoKe
MHTEPAKTHBHBIX
¢dbopMm paboThI
YUAIIAXCSL:
MHTEIJUICKTYaIbH
BIX HTD,
CTHMYJTUPYIOIIHX
[I03HABATEIBbHYIO
MOTHUBAIUIO
HIKOJIbHUKOB;
JIMCKYCCHUH,
KOTOpbIE JIal0T
y4aiumces
BO3MO’KHOCTh
npuoOpecTu
OTIBIT BEJICHUS
KOHCTPYKTHUBHOT
0 JMajora;
rpyHnoBoi
paboThI UK
paloThI B Mapax,
KOTOpBIE yuaT
IIKOJIbHUKOB



http://www.uztest.ru/
http://zadachi.mccme.ru/

KOMaHIHOM
pabote u
B3aMMO,ICCTBHUIO
C IpYTUMHU
JICTbMH,
pabora B
TpyIImax
paboTta Ha
noprane Yuu.py
[ToBTOpEHME,
133 000011IeHHE, 1
cHUCTeMaTH3aIHs
3HaHui: "OyHKIMNK"
Hrorosas
134 | koHTposBHAS 1 1
pabota
Hrorosas
135 | koHTposIbHAS 1 1
pabota
[ToBTOpEHME,
136 000011IeHHE, 1
cHUCTeMaTH3allns
3HAaHUU
OBLIEE KOJIMYECTBO
YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

UH()OPMaITMOHHO-TIOUCKOBAs
cucreMa http://zadachi.mccme.ru

N KouuecTBO 4acoB Peanuzanus
[
DJIeKTPOHHBbIE HU(PPOBHIE BOCIIMTATEJILHOT
n/ Tema ypoka Bcer KonTpoJbH IIpakTHyeck
o0pa3oBaTejibHbIE PeCypChl 0 MMOTEHI[HAJIA
n 0 ble padoThI ue padoThl
ypoka
o0y /IeHHE
IKOJIBHUKOB
coOro1aTh Ha
. ypoke
Marepuaisl no matematuke B Ennnon
00IIeTPUHSATHIE
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX
HOPMBI
eCypCcOB
peeyp . . MMOBEIEHMUS,
http://schoolcollection.edu.ru/collection/mate
) N npaBuia
matika 2. MOCKOBCKHUH IIEHTP
0OIIIeHNs CO
[Ipumenenne HEMPEPHIBHOTO MAaTEMaTUYECKOTO
. CTapuIMMH
MIPOM3BOTHOM K oOpazoBaHus http://www.mccme.ru
(yuuTensimu) u
HUCCIIEIOBAHUIO 3. T'asera «Marematuka»
1 . 1 CBEpCTHUKAMH
dbyHKIMIA HA N3natensckoro noma «llepoe
(IIKOJIbHUKAMH),
MOHOTOHHOCTh U ceHTs0ps» http://mat.1september.ru
MIPUHITUTIBI
3KCTPEMYMBI 4. EI'D no mMareMaTHKe: IOArOTOBKA Stoi
ebHoit
K TECTUPOBAHHIO i
ACLIUILINHGBI U
http://www.uztest.ru et
caMOOpraHu3anu
5. 3aga4u IO T€OMETPHH:
M,

HpUMEHEHHE Ha
ypoKe
UHTEPAKTUBHBIX
¢dbopM paboThI
yUaITIXCs:



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

WHTEJUICKTYaJIbH
BIX UTD,
CTUMYJTHP YIOIIIHX
MMO3HABATEJIbHYIO
MOTHUBAIINIO
IITKOJIBHUKOB;
JIUCKYCCHUH,
KOTOPBIE JAtOT
YYaIuMCst
BO3MOKHOCTh
npuodpectu
OTIBIT BEJACHHUS
KOHCTPYKTHBHOTO
JTNAJIora;
TPYIIOBOM
paboTHI WK
paboTHI B mapax,
KOTOpBbIE yyaT
[IKOJIbHUKOB
KOMaHJIHOU
pabote u
B3aHUMOJEUCTBUIO
C IpyruMu
JIETHbMU;

paboTta B rpymnmnax
paborta Ha
nopraie Yuu.py

IIpumeHeHue
IIPOU3BOHOM K
HCCIIEA0BAHUIO




¢byHKuuit HA
MOHOTOHHOCTh H
AKCTPEMYMBI

[Ipumenenne
MPOU3BOJHOM K
HCCIIEA0BAHUIO
dbyHKUIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
MPOU3BOJTHOM K
HCCIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb ¥
9KCTPEMYMBI

[Ipumenenne
MPOM3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumenenue
MPOM3BOJTHOM K
HCCIIEJOBAHHIO
byHKIMI Ha
MOHOTOHHOCTD 1
3KCTPEMYMBI

Haxoxnenue
HauOOJIBILIETO U




HaWMEHBIIIETO
3HA4YCHUS
HEINIPEPBIBHOMN

(GyHKIIMY Ha
OTpe3Ke

Haxoxnaenne
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOM

dbyHKIMM HA
OTpe3Ke

Haxoxnenne
HauOOJBIIEro U
HauMEHBIIIETO
3HAYCHUS
HEMPEePBIBHOMN

(dbyHKIMM HA
OTpe3Ke

10

Haxoxnenue
HauOOJBIIEr0 U
HauMEHBIIIETO
3HAYECHUSA
HETPEePbIBHOMU

GbyHKIIMM Ha
OTpe3Ke

11

Haxoxxnenue
HauOOJIBILIETO U
HaNMEHBIIIErO




3HA4YCHUS
HEINIPEPBIBHOM

GbyHKIIMY Ha
OTpe3Ke

12

Haxoxnaenne
HauOOJIBIIETO U
HAauMEHBIIIETO
3HAYCHUS
HEIPEPBIBHOM

dbyHKIIMM HA
OTpe3Ke

13

[IpumeHeHne
MPOU3BOJTHOM ISt
HaXO0XKJICHUS
HAWITYYIIIETrO
pelIeHus B
MPUKIAAHBIX
3ajjagax

14

[Ipumenenue
MIPOU3BOTHOM IS
HaX0XJACHUS
HaWTYy4IlIero
pelieHus B
MIPUKIIATHBIX
3a/1ayax

15

IIpumeHeHue
IIPOU3BOIHOM ISt
OIIpeeICHUsS
CKOpPOCTH U




YCKOPEHUs
mpolecca,
3a7]aHHOTO
bopmynoi i
rpaduKom

16

[Ipumenenne
MPOU3BOJTHOM ISt
OIIpeeICHUS
CKOpPOCTH U
YCKOPEHUS
mporiecca,
3a/IaHHOTO
dbopmynoit uiu
rpaduxkom

17

Komnozumusa
byHKINHA

18

Kommnozumusa
byHKIMHA

19

Kommno3umusa
byHKIMHA

20

I'eomerpuueckue
o0pa3bl ypaBHEHU
Ha KOOPJMHATHOM
MJI0CKOCTH

21

['eomerpuyeckue
00pa3bl ypaBHEHUI
Ha KOOpAMHATHOMN
TUIOCKOCTH




KontponbHas

pabora:
29 "UccnenoBanue
byHKIMH C
MTOMOIIIBIO
MIPOU3BOTHOM"
OpraHu3aIus
medcTna
Nupopmanmonnas cucrema "EnuHoe okHO
MOTHBUPOBAHHBIX
JIOCTyTa K 00pa3oBaTenbHbIM pecypcam" - "
http://window.edu.ru 2. OdunnanbHbIN
APYIUPOBAHHBIX
nopras noajaepxxku EI'D
i VUaIIXCcs HaJl HX
http://ege.edu.ru/ru/index.php
[TepBooOpaznas, HEYCTIeBAIOIUMH
. 3. Enunas xonnexuus nudpoBbIX
23 OCHOBHOE CBOMCTBO OJTHOKJIACCHUKAM
00pa3oBaTENbHBIX PECYPCOB -
MepBOOOPA3HBIX . U, JAIOIIETO
http://school-collection.edu.ru
o IIKOJIbHUKAM
4. denepalbHbINA LEHTP
COIMAJILHO
nH(pOpMaIMOHHO- .
3HAYUMBIH OTIBIT
00pa3oBaTeNIbHBIX PECYPCOB -
. COTpYJHHYECTBA
http://fcior.edu.ru PyA _
Y B3aMMHOM
MOMOIIU
[TepBooOpasHbie
AJIEMEHTaPHBIX
24 ¢byukuwmii. [IpaBuna
HAXO0XJACHUS
epBOOOPa3HBIX
IlepBooOpa3Hbie
25 JJIEMEHTapHBIX

¢bynkuuii. [Ipasuna



http://window.edu.ru/
http://ege.edu.ru/ru/index.php
http://school-collection.edu.ru/
http://fcior.edu.ru/

HaXOKICHHSI
nepBooOpa3HBIX

26

Hurerpai.
I'eomerpuueckuii
CMBICJI HHTETpajia

27

Brrunciaenue
OMPENEIIEHHOTO
HMHTETPaja 1o
bopmyne
Hrrorona-
JletiOunIta

28

Brramcnenne
OTPENEIIEHHOTO
HUHTETpaJia 1o
dhopmyne
Hrrorona-
JletiounIta

29

[Ipumenenue
UHTerpana Jyis
HaX0XJACHUS
IIOLIA/IeH MII0CKHUX

¢uryp

30

IIpumenenue
MHTErpaja Jist
HAaxOXKJICHUS
00BEMOB
reOMETPUUYECKUX
TeN




IIpumeps! perieHui

31 mddepeHnnanbHbI
X YPaBHEHHI
[Ipumepsl pemeHuin
32 mddepeHnnanbHbI
X YPaBHEHHI
MaremaTuueckoe
MO/ISTUPOBAHUE
peanbHBIX
33 TIPOIIECCOB C
TTOMOTIIBIO
muddepeHnnanTbHbI
X YpaBHEHHI
KonTposbHas
pabora:
34 "
[TepBooOpa3Has u
uHTerpan”
WHUIUUPOBAHUE
Marepuansl no MaremaTke B Ennnoit U TOJIIepKKa
KOJUIEKIIMU HU(POBBIX 00pa30BaTEIbHBIX HCCJIEIOBATEINbCK
pecypcoB Ol 1esITEeNbHOCTH
Tpuronomerpuyeck http://schoolcollection.edu.ru/collection/mate IIKOJIbHUKOB B
ve QYHKINH, UX matika 2. MOCKOBCKHIT IICHTD pamKax
3 CBOICTBa U HENPEPHIBHOIO MAaTEMATHYECKOTO peanu3auuu UMH
rpadguku o0OpazoBaHus http://www.mccme.ru VHJIUBUIyaJIbHBIX
3. Tazera «Matematuka» U TPYIIOBBIX
N3narensckoro noma «IlepBoe HCCIIEA0BATENbCK

ceHTA0ps» http://mat.1september.ru

HUX IIPOCKTOB, YTO
JacT



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/

4. EI'D nmo maTreMaTHke: MOJAroTOBKA
K TECTUPOBAHUIO
http://www.uztest.ru

5. 3ama4yu o reOMEeTPHH:

MH(}OPMALMOHHO-TIOUCKOBASI
cucrema http://zadachi.mccme.ru

[TKOJIbHUKAM
BO3MOKHOCTh
npuodpecTu
HaBBIK
CaMOCTOSITEIHHOT
0 pelIeHus
TEOPETUYECKOMN
po0IeMsl,
HaBBIK
TCHEPUPOBAHUS U
ohopmIIeHHS
COOCTBEHHBIX
HAaeH, HaBBIK
YBaXUTEIHHOTO
OTHOIIEHHUS K
qYKUM HJIEAM,
0(hOPMIICHHBIM B
paboTax Apyrux
HCcIIefoBaTelIeH,
HaBBIK
MyOJIUIHOTO
BBICTYILICHUS
nepen
ayJIuTOpueH,
apryMeHTHPOBaH
Us U OTCTauBaHUs
CBOEH TOUKHU
3peHus

36

Tpuronomerpuueck
ue QYHKIUH, UX



http://www.uztest.ru/
http://zadachi.mccme.ru/

CBOMCTBA U
rpaduKu

37

Tpuronomerpuueck
ne QYHKIUH, UX
CBOMCTBA U
rpaduKu

38

Tpuronomerpuueck
ne QyHKIUH, UX
CBOMCTBA U
rpaduxu

39

Tpuronomerpuueck
ne QyHKINH, UX
CBOWCTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPHUUECK
UX YPaBHEHHI C
MTOMOIIBIO
TPUTOHOMETPHUUECK
O OKPY>KHOCTH

41

Ot60p KOpHEH
TPUTOHOMETPUYECK
UX YpaBHEHUU C
MIOMOIIIBIO
TPUTOHOMETPUYECK
OH OKPY’KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPHUECK
UX YPaBHEHHUH C




MIOMOILBIO
TPUTOHOMETPHUUECK
OH OKPYKHOCTH

43

OTt0op KopHEH
TPUTOHOMETPUUECK
UX YPaBHEHHUH C
MOMOIIBIO
TPUTOHOMETPUYECK
OM OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUYECK
X HEPAaBEHCTB

45

Pemenne
TPUTOHOMETPUYECK
HX HEPABEHCTB

46

Pemenue
TPUTOHOMETPHUIECK
WX HEPABEHCTB

47

Pemenue
TPUTOHOMETPHUYECK
WX HEPABEHCTB

48

KonTposbHas
pabora: "I'paduxu
TPUTOHOMETPHUECK
ux QpyHKUIUH.
Tpuronomerpuueck
Ve HepaBeHCcTBa"

49

OCHOBHBIE METOIBI
pelieHus

Wndopmanuonnas cucrema "EnnHoe okHO
JocTyna K 00pa3oBaTeNbHBIM pecypcam’ -

NPUMEHEHHE Ha
ypoKe




MOKa3aTeNbHBIX
HEPABEHCTB

http://window.edu.ru 2. OdunuansabIi

noprai noanepxxku EI'D
http://ege.edu.ru/ru/index.php

3. Enwmnas xomrekuus mudpoBhIX
00pa3oBaTEIIbHBIX PECYPCOB -
http://school-collection.edu.ru

4. @enepanbHbIM LEHTP

MH(OPMALMOHHO-
00pa3oBaTENIbHBIX PECYPCOB -
http://fcior.edu.ru

WHTEPAKTHBHBIX
¢dbopm paboTsl
YUAIIAXCS:
WHTEJUICKTYaTbH
BIX UTD,
CTUMYJTHP YIOIIIHX
M03HABATEIHHYIO
MOTHBAITHIO
IITKOJIBHUKOB;
JIMCKYCCHUH,
KOTOPBIE JTAIOT
yUYaImuMest
BO3MOKHOCTh
npuodpecTu
OTIBIT BEACHMUS
KOHCTPYKTHBHOTO
JaJora,
TPYIIOBOM
paboTHI WK
paboTHI B mapax,
KOTOpBbIE yyaT
IIKOJIbHUKOB
KOMaHIHOU
pabote u
B3aMMO/ICHCTBUIO
C IpyrumMu
JIETHbMU;

50

OCHOBHBIE METOIbI
pelieHus



http://window.edu.ru/
http://ege.edu.ru/ru/index.php
http://school-collection.edu.ru/
http://fcior.edu.ru/

IIOKa3aTeIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

52

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

53

OCHOBHBIE METOIBI
pelIeHus
JorapuPMUIECKUX
HEPaBCHCTB

54

OCHOBHBIE METOIEI
pereHus
JorapuPMUIECKuX
HEPaBEHCTB

55

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OcHOBHBIE METO/IBI
pelieHus
JorapupMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pelieHus




HMpPALMOHAIIBHBIX
HEPABEHCTB

58

OCHOBHBIE METOIBI
pelIeHus
HPPpaIMOHATLHBIX
HEPaBCHCTB

59

OCHOBHBIE METOIBI
pelIeHus
HPPaIMOHATEHBIX
HEPaBCHCTB

60

OCHOBHBIE METOIBI
pelIeHus
HPPaIMOHATEHBIX
HEPaBCHCTB

61

I'paduaeckue
METO/IbI pElICHUS
MppalMOHAbHBIX
ypaBHEHUH

62

I'paduueckue
METO/IbI pelICHUS
MppalMOHAIbHBIX
ypaBHEHUH

63

I'paduueckue
METO/IbI peIeHHS
MOKa3aTeIbHBIX
YpaBHEHUH

64

I'padpuueckue
METO/Ibl peIICHUs




MOKa3aTeNbHBIX
HEPABEHCTB

65

I'paduueckue
METO/Ibl PEIICHUS
JOTapuPMUICCKIX
YpaBHEHUH

66

I'paduueckue
METO/1bI pELICHUS
JorapuPMUIecKux
HEPaBEHCTB

67

I'padmueckue
METO/IbI pEIIeHUS
JorapuPMUIECKUX
HEPaBEHCTB

68

I'paduaeckue
METO/IbI pElICHUS
MOKa3aTeabHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

69

I'paduaeckue
METO/IbI pElICHUS
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUH

70

I'paduueckue
METO/IbI peIIeHHS
MOKa3aTeIbHbIX U
Torapu(pMUIECKIX
HEPaBEHCTB




I'paduueckue
MCTOAbI PCIICHUA

71 MOKa3aTeNbHbIX U
JOTapuPMUICCKIX
HEPaBEHCTB
KontponbHas
pabora:
79 "UpparmonanbHble,
MoKa3aTelbHbIC U
norapudmudeckue
HEpaBeHCTBA"
MIPUMEHEHNE Ha
Marepuainsl o matematuke B Ennnon YpPOKe
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX MHTEPAKTUBHBIX
pecypcoB dhopm paboThI
http://schoolcollection.edu.ru/collection/mate YYaIIAXCS:
K matika 2. MoCKOBCKHI TICHTP MHTEJUICKTyaJIbH
q;;rfeKCHHe HENPEPHIBHOIO MAaTEMaTHYECKOTO BIX UTD,
ArenantecKkas i oOpazoBaHus http://www.mccme.ru CTUMYJIUPYIOUIHX
73 reop 3. Tazera «Matematuka» MO03HABATEIbHYIO
TPHTOHOMCIPITECk Uz natenbckoro noma «IlepBoe MOTHBAIIIIO
a1 (popmbt sanHCH ceHTsA0ps» http://mat.1september.ru IIKOJIbHUKOB;
HROMITICREHOTO 4. EI'D mo mareMaTHKe: MOJATOTOBKA | JTUAAKTHYECKOTO
e K TECTUPOBAHUIO TeaTpa, rje

http://www.uztest.ru

5. 3axayu 0 reoOMEeTPHH:
UH(OPMAIMOHHO-TIOUCKOBAS
cucteMa http://zadachi.mccme.ru

MOJIy4YeHHbBIC Ha
YpOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpaJbHBIX
MMOCTAHOBKAX;



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

JUCKYCCHUH,
KOTOpBIE JAtOT
yyanmmcest
BO3MOYHOCTh
npuodpectu
OIIBIT BEACHUS
KOHCTPYKTUBHOTO
Jalora;
IPyHIIOBOI
paboTHI WK
paboThI B Mapax,
KOTOpBbIE yyaT
IIKOJIbHUKOB
KOMaHIIHOM
pabote u
B3aHMOJEHCTBUIO
C ApYruMHU
JIETbMU;

74

KomruiekcHbie
qucha.
AnreOpanveckas u
TPUTOHOMETPHUECK
ast GopMbI 3aCH
KOMILJIEKCHOTO
qucna

75

Apugpmernueckue
oTepaluu ¢
KOMIUIEKCHBIMU
qHUCcIaMH




76

Apudpmernueckue
OTIEpaIHH C
KOMIUIEKCHBIMHU
YHCIIaMH

77

N3ob6paxenune
KOMIIJIICKCHBIX
qycell Ha
KOOPJIMHATHOM
TTIOCKOCTH

78

N3o6paxenue
KOMIIJICKCHBIX
4HCell Ha
KOOPAMHATHOU
IIJIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii
CTETeHHU U3
KOMILJIEKCHOTO
qucna

80

®opmyna Myaspa.
Kopnu n-oii
CTETEeHHU U3
KOMILJIEKCHOTO
qucna

81

IIpumenenue
KOMIUIEKCHBIX
YHCeN YIS PEIICHHS
(buznuecKkux u




FeOMETPUUECKHUX
3a1a4

82

KontponbHas
pabora:
"KommuiekcHbie
guca"

83

Harypanbsubie un
Lenble Yucia

84

Harypanbubie n
Lenble Yucia

85

[IpumeHeHne
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
qucel

86

[Ipumenenne
MIPU3HAKOB
JEIMMOCTH LIEITBIX
qucel

87

[Ipumenenue
MIPU3HAKOB
JEITMMOCTH IIEJTBIX
yucen: HOJ u
HOK

88

IIpumenenue
MIPU3HAKOB
JEITMMOCTH LIEJIbIX
yucen: HOJ u
HOK




89

IIpumeHeHue
IIPU3HAKOB
JEIMMOCTH LIEJIbIX
4HCEeJl: OCTATKHU I10
MOYJIIO

90

[Ipumenenne
MIPU3HAKOB
JEITMMOCTH LIEJIbIX
YHCEeIl: OCTATKH I10
MOYJIIO

91

[IpumeHeHne
MIPU3HAKOB
JEITMMOCTH IIEJIBIX
YHUCEIT: AITOPUTM
EBximmnma mns
peleHus 3aaa4d B
MEIBIX YHUCIax

92

KonTposbHas
pabora: "Teopust
nenpx yucen"

93

Cucrema n
COBOKYITHOCTb
yYpaBHEHUH.
PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBbI-
CIEICTBUS

HNudopmanmonnas cucrema "EauHoe OKHO
JOCTyMa K 00pa3oBaTenbHbIM pecypcam' -
http://window.edu.ru 2. OduruanbHbIHA
noptai nojauepxku EI'D
http://ege.edu.ru/ru/index.php

3. Enunas xomnexius mudpoBbIX

00pa3oBaTeNbHBIX PECYPCOB -
http://school-collection.edu.ru

pUMEHEHHE Ha
ypoke
UHTECPAKTHUBHBIX
dhopm paboThI
yUaIIUXCS:
WUHTEJJIEKTYaIbH
BIX WD,
CTUMYJTHPYIOIIHX
MO3HABATEIBHYIO



http://window.edu.ru/
http://ege.edu.ru/ru/index.php
http://school-collection.edu.ru/

4. @enepanbHbIM LEHTP
UH(POPMALMOHHO-
00pa3oBaTENIbHBIX PECYPCOB -
http://fcior.edu.ru

MOTHBAIUIO
[IKOJIbHUKOB;

T JTAKTUIECKOTO
TeaTpa, Iae
MOJTy4eHHBIC HA
YpOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpaTbHBIX
MOCTaHOBKAX;
JUCKYCCHUH,
KOTOPBIE JTAIOT
yUaImmcst
BO3MOKHOCTh
npuodpecTu
OTIBIT BEACHMUS
KOHCTPYKTHBHOTO
JaJora,
TPYIIOBOM
paboTHI WK
paboTHI B mapax,
KOTOpBbIE yyaT
IIKOJIbHUKOB
KOMaHIHOU
pabote u
B3aMMO/ICHCTBUIO
C IpyrumMu
JIETHbMU;

94

Cucrema n
COBOKYITHOCTb
YpaBHEHUM.



http://fcior.edu.ru/

PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBI-
CIICICTBUS

95

OCHOBHBIE METO/IbI
PELLIECHUS CUCTEM U
COBOKYITHOCTEM
palMOHATBHBIX
YpaBHEHUU

96

OCHOBHBIE METOIBI
peleHus CUCTEM U
COBOKYITHOCTEM
HppaIMOHATBHBIX
ypaBHEHU U

97

OCHOBHBIE METOI5I
PEILICHUS CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI
peLLeHHs CUCTEM U
COBOKYIHOCTEH
MOKa3aTeJIbHbIX
ypaBHEHUH

99

OcHOBHBIE METOBI
pelIeHus CUCTEM U
COBOKYITHOCTEHN
sorapu(pMUUECKuX
yYpaBHEHUH




100

OCHOBHBIE METO/IbI
PEIICHHS CUCTEM U
COBOKYITHOCTEM
JOTapuPMUICCKIX
YpaBHEHUU

101

[Ipumenenne
CUCTEM K PELICHUIO
MaTeMaTH4YEeCKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
obrnactell HayKu U
peambHOM )KU3HH,
MHTEpIpEeTAIHs
MOJTy4YE€HHBIX
pe3yJIbTaTOB

102

[Ipumenenne
CUCTEM K PEUICHHUIO
MaTeMaTH4YeCKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
obyacTeil HayKu U
peabHOM KU3HH,
HHTEpIpEeTaIHs
MOJTy4EHHBIX
pe3yNnbTaToOB

103

IIpumeHeHue
HEPABEHCTB K
PEILIEHHUIO
MaTeMaTHYECKUX




3a/1a4 ¥ 3aJ1a4 U3
pa3IuYHbBIX
oOnacreil HayKu U
peanbHOM )KU3HH,
HHTEPIIpETaALUs
MOJIYYEHHBIX
pe3ynbTaToB

KontponbHas
pabora: "Cuctemsl

paloHAIBHBIX,
104 | wuppanroHaATBHBIX
MOKa3aTeNbHBIX U
JorapuPMUIECKuX
ypaBHeHUH"
Marepuainel o MaremaTtuke B Equnoi
opraHuzaus
KOJUICKIIUU TU(PPOBBIX 00pa30BaTEIHHBIX
medcTBa
pecypcoB
] . MOTHBHPOBAHHBIX
http://schoolcollection.edu.ru/collection/mate "
matika 2. MOCKOBCKHUH IIEHTP
- APYAUPOBAHHBIX
HEIMPEPHIBHOIO MAaTEMAaTHYECKOTO
YYaIIuXcs HaJl UX
oOpazoBaHus http://www.mccme.ru
PannonanbHble HEYCIECBAIOIUMHU
3. T'asera «MareMaTuka
105 ypaBHEHUS C OTHOKJIACCHUKAM

napameTpamu

Nznarensckoro goma «lleppoe
ceHTsA0ps» http://mat.1september.ru
4. EI'D nmo mateMaTtHke: IIOATOTOBKA

K TECTUPOBAHUIO
http://www.uztest.ru

5. 3axayu o reOMEeTpHH:
MH(OPMAIIMOHHO-TIOUCKOBAS
cucreMa http://zadachi.mccme.ru

U, JAFOIIETO
IIKOJIbHUKAM
COIIHAILHO
3HAYUMBIN OTIBIT
COTpPYIHHUYECTBA
U B3aUMHOM
MTOMOIIIH;



http://schoolcollection.edu.ru/collection/matematika
http://schoolcollection.edu.ru/collection/matematika
http://www.mccme.ru/
http://mat.1september.ru/
http://www.uztest.ru/
http://zadachi.mccme.ru/

106

Panmonanpurie
HEpPABEHCTBA C
rnapaMeTpamu

107

PanmonanbHbie
CHUCTEMBEI C
rnapaMeTpamu

108

HppaumnonaisHsie
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

109

HppaumnonansHbie
CUCTEMBI C
rapameTpamu

110

IlokazarennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rnapamMmeTpamMmu

111

TToka3arenbHbie
CHUCTEMBI C
rnapameTpamu

112

Jlorapudmudeckue
ypaBHCHHS,
HEPaBEHCTBA C
napaMmeTpamMu

113

Jlorapugmuueckue
CHUCTEMBI C
napameTpamMu




114

TpuroHomerpuueck
1€ ypaBHEHUSA C
rapamerpamu

115

Tpuronomerpuueck
1€ HEPABEHCTBA C
rapamerpamu

116

Tpuronomerpuueck
W€ CHCTEMBI C
rapameTpamu

117

[Toctpoenune u
HCCIIE0OBaHNE
MaATEMATUYCCKUX
MO/JIENIEN peaTbHBIX
CUTYallui C
TIOMOIIBIO
YpaBHEHUH C
rnapameTpamu

118

[Toctpoenue u
HCCE0BaHNE
MaTeMaTUYECKHUX
MO/JIeJIel pealIbHbIX
CUTYaLHI C
IIOMOIIBIO CHCTEM
ypaBHEHUH C
rnapameTpamu

119

[Toctpoenue u
HCCIe0BaHue
MaTeMaTH4YECKUX
MOJIENIEN pealbHbIX




CUTYyalUi C
IMIOMOIIBIO0 CHCTEM
YpaBHEHUH C

rnapameTpamu
KontponbHas
120 | pabora: "3agauu ¢
napamerpamu”
HCIIO0JIb30BaHNE
BOCIIUTATCIbHBIX
BO3MOYKHOCTEU
CoJIepKaHUsI
yueOHOTo
Nudopmanmonnas cucrema "EquHoe okao | MPEAMETa Yepes
JIOCTyIa K 00pa3oBaTeabHbIM pecypcam” - AEMOHCTpalnIo
http://window.edu.ru 2. OduruanbHbIHA JAETAM IIPUMEPOB
TosTopenue, HOPTAJI IO ANICPKKH EI'D OTBCTCTBCHHOIO,
oGobimeHHe, http://ege.edu.ru/ru/index.php IpakJaHCKOTO
121 S — 3. Enunas xosnexuust nudpoBbIX MIOBEJCHUS,
N 00pa3oBaTeNIbHBIX PECYPCOB - MIPOSIBICHUS
EA— http://school-collection.edu.ru YeJI0BEKOII00u s
4. denepalbHbIA LIEHTP u
nH(GOPMAIMOHHO- no0OpocepaeyHoCT
00pa3oBaTeNbHBIX PECYPCOB - u, uepes3 noaoop
http://fcior.edu.ru COOTBETCTBYIOLIU

X TEKCTOB JIJIS
YTeHMS, 3a]a4
JUTSL peILEeHuUs,
MPOOIEMHBIX

CUTYallUH I



http://window.edu.ru/
http://ege.edu.ru/ru/index.php
http://school-collection.edu.ru/
http://fcior.edu.ru/

00CyXIeHUS B
KJacce

122

[ToBTOpEHME,
000011IeHNE,
CUCTEMaTH3aIUs
3HAHMI:
"VYpaBHeHus"

123

[ToBTOpEHME,
00o01Ienue,
CUCTEMaTH3aITUs
3HAHMI:
"VpaBHeHuUs.
Cucrembl
ypaBHeHUI"

124

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HAHMI:
"HepaBenctna"

125

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIHs
3HAHMI:
"HepaBenctna"

126

IToBTOpEHME,
0000111eHHE,
cucTeMaTu3alus
3HaHUM:
"HepaBencrsa"




127

[ToBTOpEHuUE,
000011eHNE,
cUCTeMaTH3aLus
3HaHUM:
"[IpousBoaHas u eé
npuMeHenue"

128

[ToBTOpEHMeE,
00o01enue,
cucTeMaTu3anus
3HaHUM:
"[IponsBonHas u e€
IpUMeHeHue"

129

[ToBTOpEHME,
000011IeHHE,
CHCTEMaTHU3alIH
3HAHUU:
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HaHuii: "MHTerpan
U ero npuMeHeHue"

131

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alIHs
3HAHUM:
"OyHKIMn"




[ToBTOpEHuUE,
000011eHNE,

132 CHCTEMAaTHU3aLUs
3HAHUM:
"Oyakunn"

[ToBTOpEHME,
00o01enue,

133 CHUCTEeMaTH3aIHS
3HAHUM:
"OyHruun"

Hrorosas
134 | xoHTpOIBHAS
pabota

Hrorosas
135 | xkoHTpoIBHAS
pabota

[ToBTOpEHME,
0000111eH1E

136 ’
CHCTEMAaTH3aLH

3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

10







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

Anrebpa u
Hayvaa

aHanusa
Anrebpa u
Hayvaa
(6a30BbIl H
yTIyOJICHHBIN
YPOBEHB )
10-11xm.
Amumos 1I1. A.,
Konsrun FO.M.,
TkauéBa M.B. u ap.

ITpocsemenue 2020

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
[Mla6yrnn, M.U. Matematuka Anrebpa Hauama marem. ananuza [IpoduibHbIf

ypoBeHb 3agauauk s 10 m 11 xmacca / M.

[ITaOyHuH. - M.: bunom. JlaGopatopus 3nanuii, 2013. - 477 C.



[a6ynun, M.1. Matematuka AnreOpa. Hauana MareMaTnyeckoro
ananusa.llpod.ypoens.Meroon.nocodue nns 10 knacca. / M.A. lllaOynun. - M.:
bunowm. JIaGoparopus 3nanuii, 2008. - 448 C.

Kouetkos, E.C. Apudmetuka, anreOpa, Hauana aHanuza: Y4deOHoe nocooue /

E.C. Kouetkos. - M.: ®opywm, 2018. - 384 c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/

http://school-collection.edu.ru/

http://ege.edu.ru/ru/index.php
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