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INOACHUTEJIBHASA 3AIIMCKA

VYueOHbilt Kypc «Anredpa W Hayaia MaTeMaTHYECKOTO aHAJIN3a» SBIAETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IPOrpamMMe CpelHero oOIero obdpa3zoBaHuS,
MOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOecCHeurBaeT MHCTPYMEHTAIbHYIO 0azy uis
U3YYEeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (hopMUpyeT
JIOTUYECKOEe U aOCTPaKTHOE MBIIUICHHE O0Y4YarolIMXCs Ha YPOBHE, HEOOXOIUMOM
JUTsE OCBOEHUSI MHGOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuinH. B paMkax naHHOro y4eOHOro kKypca oOydaroliuecsi OBJIAJIeBAalOT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKd, KoTopas (OpMyIupyeT CBOU
JIOCTHXKEHUSI B MaTeMaThuueckoi popme.

VY4eOHbIlt Kypc anreOpsl U Hayajdl MaTEeMaTHYECKOTO aHaliM3a 3aKJIaJbIBacT
OCHOBY [JIsi YCIIEIIHOTO OBJIAJIEHUsI 3aKOHaMU (PU3MKH, XUMUHU, OUOJIOTHH,
NOHUMAaHHSI OCHOBHBIX TEHJEHIIUNA Pa3BUTHUS SKOHOMUKH U OOIECTBEHHON JKU3HHU,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HU(MPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOIb30BaTh WX JJIA JalbHeiIiero oopa3oBaHUs U B
NOBCEIHEBHOM KU3HU. B TO ke Bpems oBiaJieHHe aOCTPaKTHBIMH M JIOTHUECKHU
CTPOTMMH KOHCTPYKLIMSIMU alreOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET
YyMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBATh
YTBEPKIIEHUS C TIOMOIIBI0O MHIYKIMUA U PacCyXIaTh IEAYKTHBHO, WCIIOJIb30BATh
000011IeHNEe W KOHKpETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (HOPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xoxe usydyenus yyeOHOro Kypca «Anrebpa W Hadajla MaTeMaTHYeCKOIo
aHanM3a» OOy4YarolIMecs IMOJYy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAJAHBIX 3ajad,
CaMOCTOSTEIILHOTO TIOCTPOCHHUSI MaTEeMaTHYECKUX MOJEeil peaJbHBbIX CUTYyallui,
UHTEpPIpPETAMd  TOJYYEHHBIX  PEIICHWH, 3HAKOMSTCS C  NpUMepamu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMpPHUPOAE, HAyKe M HUCKYCCTBE, C
BBIIAIOIIMMHUCS MAaTEMATUYECKUMU OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHbIlt Kypc 0OJafaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM TOTEHIIHAJIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Yy4eOHbI MmaTepual, CHOCOOCTBYIOIIMIMA
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4epe3 crnenuduky ydeOHOi
JEeSTENbHOCTH, TpeOyromeil MpOAODKUTENIbHOW  KOHIEHTpAallid  BHUMAHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yIbTar.

B ocHoBe Meromuku oO0ydeHHs airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT O0yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa W Hadajla MaTEeMaTHYECKOTO
aHaIKM3a» BBIIENIEHBI CIEIYIONINE COAepKATEIbHO-METOANYeCKue TMHUU: «Yucna
U BBIYUCIEHUS», «DYHKIIMU U rpaduku», «YpaBHEHUS U HepaBeHCTBay, «Haudana
MaTEeMaTUYeCKOro aHanm3a», «MHoOXecTBa U JIOTMKa». Bce ocHOBHBIE



CoJlepKaTeNIbHO-METO/IMYECKUE JUHUU M3YYaloTCs Ha NPOTSHKEHUH JBYX JIET
oOydeHHs] Ha YPOBHE CpelHero oOIero oOpa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Ipyr Ipyra U MOCTENEHHO HACHIIIASCh HOBBIMHU TEMaMU U pasnenamu. JlaHHBIHA
y4eOHBI KypC SBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHMEe HECKOIbKUX MAaTEMaTUYECKUX IUCHUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUIl aHaiu3, TEOpPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromiuecs OBIJIaJE€BalOT BcE Ooiiee
MIUPOKUM MaTEMaTUUYECKUM alllapaToM, Yy HUX MOCIe0BaTeIbHO (GOpMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEeMAaTHYECKYI MOJENb pealbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJYYCHHBIC MPU U3YYEHUHU yueOHOTo Kypca, s
PEIICHHs] CAaMOCTOSITENIbHO CHOPMYIUPOBAHHON MaTeMaTUYECKOHN 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepsxarenbHO-MeTOANYECKasT TUHUSA «YuClia ¥ BBIYMCICHUS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTENIBHBIX YHCEIN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 0011ero oobpasosanus. Ha ypoBHe cpeqnero oo1ero
oOpa3zoBaHus 0co0oe BHUMaHUE  yaensieTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHANIHBIX BBIYMCIICHUM, BKIIOYAIOMIMX B CcE€0S HCIOJIb30BAaHUE PA3IMYHBIX
dbopM 3amucu 4YHUClIa, YMEHUE JeNaTh MNPUKUAKY, BBIMOIHATH MPUOIUKEHHBIE
BBIUMCJICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, paboTaTh ¢ MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsi MHOXKECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX U JICCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4Huceld. B  KakaoM U3 3THX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My chenupUuyYecKre 3ajJadyd U OMepaluu: JelIeHHe Hallelo,
OTIEpUPOBAHUE OCTAaTKAMM Ha MHOXECTBE IIEJbIX 4YHCed, OcoOble CBOMCTBA
paIMOHANIBHBIX M UPPALMOHAIBHBIX YuCes, apudMeTHYECKre OIepaluu, a TakKe
U3BJICYCHUE KOPHS HATYpaJIbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUs JJI PEIICHUs PAa3IUYHbIX 3a/1a4
dbopmupyeTcsl TpencTaBieHne O €AMHCTBE MaTeMaTUKH KaK HayKu W e€ poJid B
NOCTPOCHUHU MOJIeNIeH peallbHOr0 MHpa, HIMPOKO HUCIOJIB3YIOTCS 0000IIeHHe |
KOHKPETHU3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHUHU BCETO
oOydeHHs] Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHHUsA, IMOCKOJIBbKY B KaKIOM
pasnene I[IporpaMMbl TpPeyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrate OOydarollvecs: OBJIAJECBAIOT Pa3JIMYHBIMM METOJIAMHU  PEIICHUS
palMOHANIbHBIX, HWPPALMOHAIBHBIX, TOKAa3aTeIbHBIX, JIOTapUu(PMHUUECKUX U
TPUTOHOMETPUYECKUX YypAaBHEHHMM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajady,
colepkamux mapaMmerpsl. llomydeHHbIEe yMEHHUS IIMPOKO HCIONB3YIOTCA TpH
UCCJIeIOBaHUU (YHKIUM C TTIOMOUIBI0 MPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX



3a/lay M 3a7]a4 Ha HAXOXJACHUE HAauOOJIbIINX U HAUMEHBIIUX 3HAYCHUH (QYHKIUU.
JlanHasi coneprkarenbHas JUHUS BKIIOYAeT B ce0sl Takke GOpMHUpPOBAHUE YMEHUMN
BBIMIOJHATh  pacu€Ttel 10  (QopmynaMm, MpeoOpa3oBaHusl  PalMOHATBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHI, a TaKK€ BBIPAKECHUM,
collepKallux cTerneHu W Jorapudmel. brarogaps uzydeHuro aiaredpandeckoro
Marepuaiga IMPOUCXOOUT  JalbHEHIIEEe  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI OO0ydaromuxcs, GOpMHUPYIOTCS HABBIKU JI€TYKTHBHBIX
paccykiaeHud, paboTbl €  CHMBOJBHBIMHM  (QopMaMu,  TpeICTaBICHUSA
3aKOHOMEPHOCTE W 3aBUCHMOCTEH B BHJIE€ PABEHCTB M HEpaBEHCTB. AnrebOpa
npeniaraetr S(OQPEKTUBHbIE HWHCTPYMEHTHI IS pEHICHUS NPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJa4, HarIsJHO JTEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToANYecKass JUHUA «DyHKIUM U TpaQuUKU» TECHO
NEeperieTaeTcs ¢ JIPYruMU JUHUSMU Y4eOHOTOo Kypca, MOCKOIBKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3yuenue cTeneHHou,
MOKa3aTeIbHOM, TIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIUH, X CBOUCTB
U rpauKoB, UCMOJIb30BaHUe (DYHKIMI JUIs perieHus 3ajad u3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBS3aHO KaK C MAaT€MAaTHYECKUM AHAIHU30M,
TaKk U C pEIICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipum »TOM OoJibllIOE BHHUMaHHE
yaensercs (OpMUPOBAHUIO YMEHHUS BBIpAXKaTh (HOpPMyJaMU 3aBUCHMOCTH MEXIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIE0BaTh TMOJYyYEHHbIE (PYHKIWHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:KaTeIbHOMN JIMHUM HAleJIeH Ha Pa3BUTHE YMEHUMN
U HaBbIKOB, IMO3BOJIIIOIIMX BBIPAKATh 3aBHCUMOCTH MEXKAY BEJIMYMHAMHU B
paznmuuHON (opme: aHAIUTHYECKOH, rpadudeckoit u cioBecHou. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBIIUJICHUSI, CIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3ALIUHU, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenbHas nuHUs «Hadama mareMaTH4ecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MareMaTH4YEeCKHUX, TaK M MPUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaromIMMCsl, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKUUNA, OMpEAeNaTb HX HauOOJbIINE W HaUMEHBIINE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUryp U OO0BEMBI TeN, HAXOAUTh CKOPOCTH M
yCKOpeHus TporeccoB. JlaHHas conepxkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOECHHMSI MaTEeMaTUYECKUX MOJEIEH pealbHbIX CHUTYallUH,
NO3BOJISIET HAXOJAWTh HAWJIy4IlIee pEIICHWE B NPUKIAIHBIX, B TOM YHUCIE
COIIMAIbHO-3KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBaMHM MaTEMaTUYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTbHO-JTOTUYECKOTO W
KPEaTUBHOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHHUI PpAaclO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecsi y3HalT O



BBIJIAIONINUXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHKH Kak
HayKd, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKast JIMHUS «MHOXECTBa U JIOTHKA» BKIIOYACT B
ce0si DJIEMEHTHl TEOPHUHM MHOXKECTB M MaTeMaTHYECKON JIOTHKH. TeopeTHKO-
MHOXECTBEHHBIE MPEJICTABICHUS MPOHU3BIBAIOT BECh KYpPC MKOJBHOM MaTeMaTUKHU
U TIpejyiararoT Hanbojee YHUBEPCAIBbHBIM S3bIK, OOBEIUHSIONIUNA BCE pa3elibl
MaTeMaTHKd M €€ TPUIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBI W WX TPWIOKEHUsT B eauHoe Iienoe. [losTromMy BakHO JaTh
BO3MOXKHOCTb OOydYaromieMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBpPEMEHHOW MaTEeMaTHKU W HMCIO0JIb30BaTh €ro JIsl BBIPAKCHHS CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Ipu3HaTh
CBOMCTBEHHYIO €W CTPOTrOCTb OOOCHOBAaHMM M CIIEJJOBAaHHE OIpPeAeIEHHBIM
npaBujaM  TOCTPOCHHUS  JOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00y4Jaromuxcs, M03BOJISET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIIICHHS.

B yuebHOM Kkypce «Anrebpa HM Havaja MaTEMaTHUYECKOTO aHan3a
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIHPOBAHUS, KOTOPHIC IMPHU3BAHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEIEH peallbHBIX
CUTyallui, HWCCIEJOBaHMS DJTHUX MOJIeJIed ¢ IOMOIIBI0 ammapara aiareopbl u
MaTeMaTHYEeCKOTO aHaJlu3a, HWHTEPIPETAIlMU TOJYYEHHBIX pPE3ylIbTaToB. Takue
3a/IaHUs BIUIETCHBI B KAXKIbIM U3 pa3/ieioB IPOrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIOJIB3YeTCs ISl pPellieHus] MPUKIAAHBIX 3amad. [Ilpu
pelIeHnd  peallbHBIX  MPAKTUYECKUX  3aJa4  oOydaromuecss  pa3BUBAIOT
HAOII0JaTeILbHOCTh, YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IMaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBHIKOB pEIICHHS TMPHUKIATHBIX 3a/1a4
OpraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM YUeOHOTo Kypca «Anrebpa u Havasa
MaTEMAaTHYECKOTO aHAIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlia MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 daca: B 10 kiacce — 136 gacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COJEPXAHME OBYYEHUA
10 KITACC

Yucnaa v BBIYMCICHUA

Pannonansabie yucna. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. [Ipumenenue apobGedt W MPOIEHTOB IS
peleHns NPUKIaJAHbIX 3a/1a4 U3 Pa3IUYHbIX OTpacieil 3HAaHUI U peabHOW KU3HU.

JleficTBUTENIbHBIE YHCTA. PalMoOHanbHblE W HUpPpAalMOHAIBHBIE YHUCIA.
Apudpmernyeckue  omnepaudd C  JEHCTBUTENBHBIMU  4yuciaaMu.  Mopayib
JEHUCTBUTENBHOTO YKCia U ero cBoiicTBa. [IpubnukEéHHble BbIUMCICHUS, TPaBUiia
OKpYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUNCICHHIA.

Crenenp ¢ 1ensiM nokazateneMmM. buHom HbroroHa. Hcenonb3oBaHue
noaxojsien Gopmbl 3aMKCh TEUCTBUTEIBHBIX YUCEI JIJISl PEIICHUS IPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HATypaJbHOM CTENIEHH U €r0 CBOMCTBA.

CreneHp € paluMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBa, CTENEHb C
JNEHUCTBUTEIIBHBIM MOKA3aTEIEM.

Jlorapudm uyucna. CpoiictBa jnorapudma. JlecsiTUUHBIE W HaTypajbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrowieHbl OT OJHOM NEepeMEHHOW. JleleHne MHOrodsieHa Ha
MHOTOWwleH ¢ ocratkoM. Teopema besy. MHorowiensl ¢  UEIbIMU
koadurnnenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUH, COJIEPKAIIUX CTETIEHN U KOPHHU.

HppanumoHanbHbie YpaBHEHUS. OcHOBHbIE METObI peuieHus
UPPALMOHAIBHBIX YPABHEHHUI.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS IOKa3aTEIbHbBIX
YpaBHCHUU.

[IpeoGpazoBanre BEIPAXKEHHM, COAEPKAITUX JIOTAPU(PMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHoBHBIE METO/IbI pelIeHHUS
JorapuMUYECKUX YpaBHEHHI.
OcHoBHBIE TPUTOHOMETPHUUECKHE bopMyIbl. [IpeoGpazoBanue

TPUTOHOMETPUUYECKHUX BhIpKEeHUM. Pellienre TpuroHoMeTpruueckiux ypaBHEHUH.



Pemenne cucrem JIMHEWMHBIX ypaBHEHWW. Marpuiia CHUCTEMBbI JIMHEWMHBIX
ypaBHeHH#l. Omnpenenurenb MaTpUIbl 2X2, €ro TEOMETPUYECKHH CMBICI U
CBOICTBA, BHIYUCIICHHE €r0 3HAYCHUs, MPUMEHEHHE ONpPENeTUTeNs sl PeIIeHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUU. PermieHune mNpUKIAAHBIX 3a7ad C TOMOUIBIO
CUCTEMBbl JMHEHHBIX ypaBHeHHI. lccienoBaHue TMOCTPOEHHOW MOJENU C
MOMOIIBI0 MATPHIL U OTIPEJIETUTENEH.

[locTpoeHne MareMaTHYECKUX MOJENEH peasbHOM CUTyalli C MOMOIIbIO
ypaBHeHUIl U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUl M HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a/ad M 3a]ad W3 PA3JIUYHbIX O0ONacTe HAyKH W peajbHOU
KU3HU.

DOyHKUUH U TPaPUKH

OyHKIUS, CrnocoObl 3amaHus (QyHKUuU. B3aunmHO 00paTHBIE (YHKIIUU.
Komnosunus ¢ynkauit. 'padux dyHkimu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpaduKoB G yHKITUH.

OO6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHud ¢yHkumu. Hymu yskimu.
[IpomesxyTku 3HaKonocTossHCTBA. UETHBIE 1 Heu€THBIe pyHKIMU. [lepuoanueckue
¢byakuuu. IIpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuuu. Hanbonpiee u HauMeHsblee 3Ha4yeHUs: GYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBaapaTU4yHass U APOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOe
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrerneHHas (QyHKIHS ¢ HATypaJbHBIM U II€JIbIM MoKa3arenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOPHA N-OM CTeNeHW Kak (YHKIUU oOpaTHOMU
CTETNIEHU C HATYpaJIbHBIM MTOKa3aTeIeM.

[lokazatenbHast u jorapudpmuyeckas (yHKIHUU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIUN IS pelIeHUs] YpaBHEHU.

Tpuronomerpuyeckas OKPYXHOCTb, OIPENEEHNEe TPUTOHOMETPUUECKUX
(GyHKIMNA 9YUCIOBOTO apTyMEHTa.

OyHKIIMOHAIIbHBIE 3aBUCUMOCTH B peajbHBIX Ipolleccax U SIBICHUSX.
I'paduku peaibHBIX 3aBUCHMOCTEH.

Havana maTeMaTH4eCcKOr0 aHAJIU3a

[locnenoBaTenbHOCTH, CMOCOOBI 3aJaHus IMOCienoBaTelbHOCTEH. Meroa
MaTeMaTUYEeCKOM WHIYKIUH. MoHOTOHHBIE " OTrpaHUYEHHbIE
nocJieIoBaTeIbHOCTU. MICTOpHsS BO3HMKHOBEHHS MAaTEMAaTUYECKOTO aHain3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmerndeckas u reomeTpuueckas nporpeccun. beckoneuno yObIBaroIas
reoMmerpudeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBaIOIIEH reoMeTpuyYecKon
nporpeccuu. JINHEWHBIN U S3KCIOHEHIHATBbHBIN pocT. Yncio e. @opMyria CI0KHBIX
npoueHToB. Mcrmonb3oBaHuWe TMpOrpeccuu IS pEeUIeHUsT pealbHbIX —3a]ay
NPUKIIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIIMM W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB (QyHknuii. CBolcTBa (QYHKIIMM HENpPephIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUISI pElIeHUs HepaBeHCTB. [IpuMeHeHue CBONCTB HENpPEpPBIBHBIX
GbyHKUMN [T penieHus 3a1a4.

[lepBast u BTOpas npousBojHble QyHKiHHU. OnpeaeneHrue, reOMEeTPUIECKUNA U
(bu3HYecKnil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKITHH.

[IpousBonnbie  anemeHTapHbIX  (QyHknui.  I[lpousBomHas  cyMMBI,
POU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHo:kecTBA U JIOTMKA

MHoOXecTBO, onepauuyd HaJ MHOXXECTBAaMHM M HUX CBOWCTBa. Jluarpammel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOrO — ammapara s
ONMMCAHUs PEaJbHBbIX IPOLECCOB W SBJICHUH, MPU PEIIEHWU 3aJad U3 JPYrux
y4eOHBIX MTPEMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
J0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPaBHEHUS.

11 KIJIACC

Yucjia 1 BBIYUCTCHUA

Harypanbhbie u nenble uyncna. [IpuMeHeHne NMpu3HAKOB JETMMOCTH LEIbIX
guces, HauOonpuid obnuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMma EBknnia st pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KowmmnekcHbie uwucna. AnreOpanyeckass U TpPUTOHOMETpHUYEcKass (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hciia. ApupMETUYECKHe OmNeparuu C KOMIUIEKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHHu n-oil cTENeHW U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMIUIEKCHBIX YUCEN ISl pelieHus] GU3MUECKUX U TEOMETPUUECKUX 3a1ad.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrtema U COBOKYIIHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHWIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUUECKHX  YpPaBHEHHMH C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPAaBEHCTB.

OcHOBHBIE METOABl PpEIIEHUs TOKA3aTeNbHBIX W  JIorapupMUUecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUIECKUX YPaBHEHUIA.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPAaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/ad M 3aj]ad W3 PA3JIUYHbIX 00JacTe HAyKH W peajbHOU
AKU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosunuu GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPaBEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBONCTBA U TpadUKu.

['paduueckne meTonbl pelieHus ypaBHEHHM U HepaBeHCTB. ['paduueckue
METOJbI PELIECHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (GYHKIUN [UIsI HMCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3ZHUKAIOT MPHU PEIIEHUU 3ajady U3 APYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpyumeHeHue MpOU3BOAHON K UCCIIENOBaHUIO (YHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMbl.  Haxoxaenue  HauOoONbIIET0 WM HAUMEHBIIEro  3HAYCHUU
HENPEpPhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJI1 HAXOXKACHUS HAWJIY4IlIEero pELICHUs B
OPUKIAOHBIX 3aJayax, I OIPENENIeHHs] CKOPOCTH W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuii CMBICJI MHTErpaia. Brruucienue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-Jleiouuna.

[Ipumenenue uWHTErpana s HAXOXKACHUS IUIONIAACH IUIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TEII.

[Ipumepsbr pemenuit nuddepeHIHaTBHBIX ypaBHEHUNW. MaTtemaTtnueckoe
MOJIETMPOBAHME PEAJTBbHBIX TPOILECCOB C TOMOLIbI0  Au(depeHIuanbHbIX
YpaBHCHUU.



INTAHUPYEMBIE PE3VIIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xaaHCKOTO BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIMK 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  00IecTBa,  NpPENCTaBIECHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUM,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GyHKUMAMY ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIAECHTUYHOCTH, YBAKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCUICKONM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCUUCKUX MaTEeMaTUKOB M POCCUIMCKON MaTeMaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHUHA B JPYTrUX HayKax, TEXHOJIOTHsX, cdepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TOBEACHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKu U JACSTeNbHOCTHIO YYE€HOro, OCO3HAHHE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUUBOrO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyKI€HU, BOCTIPUUMYUBOCTD
K MaTeMaTUYECKUM acTeKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uvecKOro BOCIUTAHMSA:

cOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 6e30macHoro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHME, COANAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIbIXa, peryisipHas ¢pu3nuecKkas akTUBHOCTb), (PU3UYECKOE COBEPIIEHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-03I0POBUTENILHON JIEATEIbHOCTbIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpYIy, OCO3HAaHUE IIEHHOCTU TPYIOIIOO0Us, HHTEpeC K
paznuuyHbIM  chepaM  Tpo(ecCHOHANBHOM  JESTENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccu W pPealr30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE IJIAHBI,



TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTH4ecKoMy  OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKHUX 3aJ1a4 MaTEMaTUYECKON HApPaBIEHHOCTH;

7) 3KOJI0THYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  SKOJIOTUYECKOW KYJIBbTYphbl, TOHMMAaHHE BIUSHUS
COLIMAJIbHO-PKOHOMHYECKUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLMAIBLHON
Cpelibl, 0OCO3HaHMUE TJI00AIBHOIO XapakTepa dKOJIOTHYECKUX MPOOJIeM, OpUEeHTALIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUW JUIsl penieHus 3agad B 00JacTu
OKpYXalolenh cpeipl, IJIaHUPOBAHUE TMOCTYNKOB W OIEHKH HX BO3MOXXHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSl HAyKH M OOIIECTBEHHOW  MPaKTUKH, IOHUMAaHUE
MaTEMaTUYECKOM HAyKuM Kak c@epbl YelOBEYeCKOW IesATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHS IUBWIM3AIMM, OBJAJCHUE S3BIKOM
MaTEeMaTUKd M MaTeMaTHYEeCKON KyJIbTYpOMl KakK CpeICTBOM IO3HAHHUS MHUpA,
TOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO U HCCIEIOBATENBCKYIO JESITEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBIIITH M XapaKTepHU30BaTh CYIICCTBCHHBIC NMPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUH, OTHOIICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHI, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(UKAIINH,
OCHOBaHWMSI JIJIs1 000OIIEHNS ¥ CPaBHEHMSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EMHIUYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, Mpearatb KPUTECPHH s
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNiaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIHHO JTOKA3aTEIhCTBA MATEMATUYCCKUX YTBEPIKICHUN
(IpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPANBATh apryMEHTAINI0, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpPATh CIOCOO perieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMpATh Haumbolee MOIXOAAIMHMA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPUEB).



Ba3oBnble uccienoBarejabcKkue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEILCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynIupoBaTh  BOMPOCHl,  (HUKCHUPYIOIIUE  MPOTHBOpEuYue,  IpolieMy,
yCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHECHHE,

MPOBOAUTH CAMOCTOATEIHLHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, SIBJICHHUS, TIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEHN MEXIy 00BEKTaMU, SBICHUSMH, POIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI IO pPe3yjIbTaTaM
NPOBEAEHHOTO  HAOIIOJEHUsS, HCCICIOBAHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCA, a TaKXe BbIJIBUTaTh
MPETIOI0KEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaboTa ¢ undpopmanmeii:

BBISIBIIATH JIePUIUTHI WH(DOpPMAIIMK, TaHHBIX, HECOOXOAUMBIX JIJIT OTBETa Ha
BOIIPOC U JIJIS PEIICHUA 3a]1a4H;

BBIOMpPATh MHOOPMAILIMIO U3 UCTOUYHUKOB PA3JIMUHBIX THIIOB, aHATM3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETHPOBATH HH(POPMAIIUIO PA3TUUYHBIX BUJOB U
dbopm TpeCcTaBIeHNUS;

CTPYKTYypUpPOBaTh MH(MOPMAIIHIO, MPEJACTABIATh €€ B Pa3IudHBIX (opmax,
WJUTFOCTPUPOBATH TPpadUUECKH;

OILICHUBATh HaJEKHOCTD uHdopMau T10 CaMOCTOSITEIIbHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJIIMU  OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M TMChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3aJadH,
KOMMEHTHUPOBATH MTOJTyUYCHHBINA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMsI 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJieMbl, pelraeMo 3a7adyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOHUCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuasnora, oOHAapy)XMBaTh Pa3jIMdyUe U CXOJICTBO TO3UIIUM, B KOPPEKTHOH (opme
dhopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3a7a4ui, SKCIIEPUMEHTA, UCCIISIOBaHNA,
IIPOEKTa, CAaMOCTOSTEIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3amad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcaJbHble YieOHbIe JeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a]ladd, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YU4ETOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcnn Kak  OCO3HAHUS
COBEpIIIAEMBIX JEHCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3ynbraTta perIcHHs
MaTeMaTUYECKOW 3a/1a4H;

NPeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHUBEI B JICSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalIEHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3Y/IbTATA IIEIH H YCIOBUSIM, OOBICHITH IPUIHHBI
JTOCTY)KCHUS WU HEJIOCTH)KCHHUS PE3YNIbTATOB JNEATEILHOCTH, HAXOJAUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBUIYAIHHON
paboThl TpU pemieHWH YYeOHBIX 3aJad, MNPUHUMATh I[EJh COBMECTHOM
JeSTeNLHOCTH, TUIAHUPOBATh OPTaHHW3AI[MI0 COBMECTHOH paboOThI, paclpencisiTh
BUABI paboOT, JOrOBapUBATHCS, OOCYXKIaTh TMPOIECC H Ppe3yiabTaT padoTHI,
000011aTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» W WHBIE), BBHINOJIHATH CBOK YacTh pabOTBl W
KOODJAMHUPOBATh CBOW JACHCTBHA C JPYTUMH WICHAMH KOMaHIbI, OICHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI

K xonmy obOydyenuss B 10 kiacce oOydYarouiuiicss MOJYy4YUT CHEAYIOIINE
NpeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM paldoueil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucaa ¥ BHIYMCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguyeckas ApoOb, TMPOIEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
palMOHATBHBIX U IEHUCTBUTEIBHBIX YUCEN, MOIYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JIpOOM M TPOUEHTHI IS pEIIeHHs NPUKIAJAHBIX 3a/1ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATBHOU )KU3HU;

NPUMEHSTH NPUOJIMKEHHBIE BHIYUCIICHHUSI, TTpaBUiIa OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHU;



CBOOOJTHO OMEepUpOBaTH TMOHATHEM: CTENEeHb C IeJIbIM IOoKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aITUCH IEUCTBUTEIBHBIX YHUCET JUIsl PEIICHHUS
NPaKTUYECKUX 3a]1a4d U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apu(PMETHUECKUN KOpPEHb HATypajbHOM
CTEIICHHU;

CBOOOJTHO OTMIEPUPOBATH MOHATUEM: CTEIIEHb C PAIlMOHAJIBHBIM TTOKa3aTeNeM;

CBOOOJHO OMEpPUPOBATHh MOHATUAMH: Jiorapud™ uwMcna, AECITHUYHBIE WU
HaTypaiabHbIEC TOTapU(MBI;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHSTHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PA3IUYHBIE METOJbI PEeLICHUS PAlMOHAIBHBIX M JIPOOHO-
palMOHAJBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIOB JUIS PEHICHUs
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C MeIbIMH KO3(PQPUIMEHTaMH, KOPHH MHOIOYJIEHA, NPUMEHATh
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
IUTSl pEIIeHUS 3a/1a4;

CBOOOJHO ONEpPUPOBATH TOHITHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUIA,
MaTpula, ONpENeNUTeNb MaTpulbl 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 sl BBIYHUCICHHS €ro 3HAa4eHus,
OPUMEHATh ONPENEIUTENN Uil PEHIEHUsS CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJEJNNPOBATH PEaJIbHbIE CUTYAllUH C MOMOILBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCJIEN0BaTh IOCTPOCHHBIE MOJEIHW C IOMOUIIBIO MAaTpHIl W OINpEeIeTuTENeH,
MHTEPIPETUPOBATH MOJTYUYEHHBINA PE3YJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JEHCTBUHA C KOpHAMH Ui IpeoOpa3oBaHMs
BBIPAKECHUM;

BBITMIOJHATH MPE0OPa30BaHUSI UUCTIOBBIX BRIPAXKEHHM, COAEPKALUX CTETICHH C
palMOHAJIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBONCTBA norapuMoB U1t npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJIHO ONEpUPOBATH MOHATUSIMH: HppAIMOHANIbHBIE, IMOKa3aTelIbHbIE U
norapuMUYECKUE YpaBHEHUS, HAXOIUTh UX PEIICHHS C TTOMOIIbI0 PABHOCUIIBHBIX
NEPEXO0B UM OCYIIECTBIISS IPOBEPKY KOPHEH;



NPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOPMYIIbI i MpeoOpa30BaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHHUI;

CBOOOJHO ONEpPUPOBATH TMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOXoauMble  GOpMYJIbl  JUIsl  pEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPQXKEHUS, YpPaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEAOBATh
MOCTPOCHHBIE MOJIENIH C UCTIONB30BAHUEM alllapaTa anreopsol.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: (DYHKIUS, CIIOCOOBI 3ajaHus (PYHKIUH,
B3aUMHO oOpaTHble (YHKIIUH, KOMMO3UIUS (QyHKUMA, Trpaduk GYHKIUH,
BBITIOJHSATH AJIEMEHTapHbIE TpeoOpa3zoBanus rpadukoB QyHKIIHIM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOMKECTBO
3HauYeHUN QYHKINH, HYJIH QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OIEpUPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuogudeckue GyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (GYHKIMHM, HAuOOJbIIee W HauUMEHbIIee 3HaueHWe QYHKIMM Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CTeNEHHAass (YHKIMS C HATypaIbHBIM U
IEJIBIM TOKa3aTeseM, TpauK CTENeHHONW (QYHKIIMU C HATypaJbHBIM M IEJIbIM
nokasaresieM, rpa@uK KOpHA N-0il CTENeHW Kak (PYHKIUU OOpAaTHOM CTENEHU C
HaTypaJbHBIM IOKA3aTENEM;

ONEepUPOBATh TOHATHSMU: JUHEWHAs, KBaJpaThuyHas U JPOOHO-IIMHEHHAS
(GYHKUMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEAOBAHKE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: TOKa3aTeNbHAS M JorapupmMuyeckas
GyHKIMU, WX CBOWCTBA U TpaUKH, HUCIOIH30BaTh MX TPAPUKUA IS PEIICHUS
YpaBHECHUMU;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAsE OKPYKHOCTD,
OTIpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apTryMEHTa;

UCIIONIb30BaTh Tpa@uku (GYHKUMA [ UCCIENOBAaHUA TPOLECCOB |
3aBUCUMOCTEH TP PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PeallbHON
’KU3HU, BEIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEXIY BETUUNHAMU;

Hauajia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apuPpMETHUYEeCKas U TeOMEeTpUUecKas
nporpeccusi, 6eCKOHEYHO yOBbIBaIOIIass reOMETPUUYECKasi MPOTPECCUsl, IUHEUHBINA U
HKCIIOHEHIIUATBHBIN POCT, GOpMysa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi pEelIeHUs peanbHBIX 3a/ad MPHUKIATHOTO
XapakTepa;



CBOOOJIHO OTIEPUPOBATH MOHATUSMH: ITOCIICIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
TIOCJICIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHWYCHHBIC IMOCIEAOBATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MaTEMaTHUECKOTO aHaliW3a Kak aHaim3a
OECKOHEYHO MAaJIbIX;

CBOOOJIHO ONEPHUPOBATh TMOHSATUSMHU: HENPEPbIBHbIE (DYHKIMHA, TOYKU
paspeiBa rpaduka GyHKIIUH, aCUMITOTHI Tpadrka GyHKIIUH;

CBOOOIHO OIEpPHpPOBATh MOHSATHEM: (YHKIUS, HEMpEphIBHAS Ha OTpE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH JIJIsI pEIICHHS 3a/1a4;

CBOOOJIHO ONEPHUPOBATh MOHATHSAMH: TIepBas W BTOpas IPOU3BOIHBIC
GbyHKIMH, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIIATh TIPOU3BOJHBIC CYMMBI, TTPOU3BEICHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIIMH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIh30BaTh T'€OMETPHUSCKUNA W (HU3MUECKHHA CMBICT TPOU3BOIHOW ISt
peIeHus 3a1au.

MHo:kecTBA U JIOTMKA:

CBOOOJIHO  OINEPHPOBATh  IMOHATHUSAMHU: MHOXKECTBO,  OINEpaliil  HaJ
MHOXKECTBAMH;

MCTIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJis OTIMCAHUS PeaTbHBIX
IPOIIECCOB U SIBJICHHIA, IPH PEIICHUH 3a1a9 U3 IPYTHX YUYCOHBIX MMPEIMETOB;

CBOOO/IHO OMNEPHPOBATh IMOHATHUSAMU: OIpeAelieHHue, TeopeMa, YpaBHECHHE-
CJIEJICTBHE, CBOWCTBO MaTeMaTUIECKOTO 00BEKTA, TOKA3aTeIbLCTBO, PABHOCHIIBHEIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenms B 11 KJjacce 0OydYaromuiics TOTYYUT CIETYIOIIHE
NpeIMETHBIE Pe3yIbTAaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Havyajia MaTeMaTHIECKOTO aHAJN3a:

Yucaa ¥ BHIYMCICHUSA:

CBOOOJIHO OINEpUPOBaTh IMOHATHSAMH: HATypalbHOE U IEJ0E YHUCIIO,
MHOJKECTBA HATYPAJIBbHBIX M IEJBIX YHCEI, WCIOJIb30BaTh MPHU3HAKU JEITHUMOCTH
nenbix yucen, HOJl m HOK HaTypanbHBIX 9HCeN IJIs pelleHus 3a1ad, IPUMEHSITh
anroput™ EBkimna;

CBOOOJIHO OIEpHPOBATh MOHATHEM OCTaTKa [0 MOJIYJI0, 3alUChIBaTh
HATYypaJbHBIC YUCIIA B PA3IMYHBIX TIO3UIIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOO/IHO OINEpPUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOYECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YHUCIIa B alreOpanveckon u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apU(METHIECCKHE Olepalii C HUMHU U
n300pakaTh HAa KOOPIUHATHOW MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO ONEpUPOBATh MOHATUSIMH: HUppAIMOHAIIbHBIE, IMOKa3aTelIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOJIUTh HMX PEIIEHUS C TOMOIUIBIO
PaBHOCWIBHBIX MIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEW TpU PpEIICeHUH TPUTOHOMETPHUECKOTO
yYpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXoauMble  GOpMYJIbl  JUIsl  pEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHHUH U
HEPABEHCTB, PAaBHOCWIbHBIE CUCTEMBbl U CHCTEMbI-CJIEJICTBHSI, HAXOAUTh PEIICHHUS
CUCTEMBI U COBOKYIHOCTEN pallMOHAIBHBIX, UPPAMOHAIBHBIX, TTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPABHEHUM U HEPABEHCTB;

pemarhb palMoHalbHbIE, UppalroHaJIbHbIE, MOKa3aTelbHbIE,
gorapuMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKaline MOJIyJU U TTapaMeTphl;

NPUMEHSTH rpadudecKue METOJIbI ISl pellleHUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a/1a4u ¢ mapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIPQXKEHUS, YpaBHEHUS, HEPABEHCTBA M UX CHUCTEMBbl IO YCJIOBHIO 3aJlayH,
UCCJIEIOBAaTh TOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM afaparta anreopsl,
MHTEPIPETUPOBATH MOTYUYECHHBIN pe3yJIbTaT.

DyHKUNH U TPAPUKH:

CTpouTh TpadUKH KOMIIO3UIMH (QPYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIINH JABYX ()YHKIIHIA;

CTpOUTh TE€OMEeTpHuYecKue o0O0pa3bl ypaBHEHMH W  HEpPaBEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATh MOHATHAMHU: TpadUKU TPUTOHOMETPUUECKUX
GyHKIM;

OPUMEHSATh (QYHKIUU JJI MOJIETUPOBAHMS U UCCIEIOBAHUSA PEATbHBIX
POIIECCOB.

Havayiia MmaTeMaTH4ecKOro aHajamn3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJISl UCCIEOBAHMS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoOJIbIlIee U HaMMEHbIIIee 3HaUeHUs (DYHKIIMHM HEMPEpHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJEHUS HAWIYYIIETO pEIICHHUS B
OPUKJIAIHBIX, B TOM YHCIE COIMAIbHO-DKOHOMHYECKUX, 3ajavax, JJis
OTIpEJICICHHs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHoro (opmynon win
rpaduKoMm;



CBOOOJHO  OMEpUpOBaTH TMOHATUSAMH: TEepBOOOpa3Has, ONpeneNEHHBIH
MHTETpaji, HaXOIUTh MEpPBOOOpa3HbIE JJIEMEHTAPHBIX (YHKIHUN U BBIYUCIATH
uHTerpai no Gopmyne Hetotona-JlelOnua;

HaXOAMUTh TUIOMIAIN IJIOCKUX GUTYP U O0BEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh MPEICTABICHUE O MaTEMaTHUYECKOM MOJECIMPOBAHUN Ha IpPUMEpE
cocTaBlieHUs MU PepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIaJAHBIE 3aJa4yd, B TOM YHCJE COLUUAIbHO-d’KOHOMHUYECKOTO U
¢bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMAaTUYECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTPOHHbBIe (LM(POBbIE)
Konrpoubublie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
MHO3K€eCTBO AENCTBUTEIBHBIX YHCEL.
M .P
1 HOTOHICHBL aHHOHaHBHH? YPABHCHIL 1 24 1 0 https://resh.edu.ru/subject/lesson/
HepaBeHcTBa. CHCTEMBI JIMHEHMHBIX
ypaBHEHUU
) .C
2 yniuun 1 rpadukn. Crenensas Gynxis 12 1 0 https://resh.edu.ru/subject/lesson/
C IeJIBIM MOKa3aTeIeM
A i -0l .
3 pu(MeTITIeCKHii Kopenb n-0if cTeneHH 15 1 0 https://resh.edu.ru/subject/lesson/
HppanuonanbHble ypaBHEHUS
IT 1L
4 oxasarebras dymkup. HokasarerHpie 10 1 0 https://resh.edu.ru/subject/lesson/
ypaBHEHUS
Jlorapudmudeckast GyHKIIHUS. )
5 18 1 0 https://resh.edu.ru/subject/lesson/
Jlorapudmudeckre ypaBHCHHUS
T
6 PUTOHOMETPHHCCIHE BhIpaxemii 22 1 0 https://resh.edu.ru/subject/lesson/
ypaBHEHUS
ITocnenoBarenbHOCTH U IPOTPECCUN 10 1 https://resh.edu.ru/subject/lesson/
HenpepwiBabie hyakuu. [Iponssoanas 20 1 https://resh.edu.ru/subject/lesson/
9 [ToBTOpEHUe, 0600IICHNE, CUCTEMATH3AIIHS 5 ) 0
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME




11 KVIACC

KoaunuecTBO 4acos

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTPOHHbBIe (LM(pPOBbIE)
Konrpoubublie | IlpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Hccnenosanue KIIWM C TIOMOIIBIO
1 JICA0B HI:I ymKuuii ¢ nomoms 22 1 https://resh.edu.ru/subject/lesson/
MIPOU3BOTHOM
2 [TepBooOpa3Hasi u UHTETpAT 12 1 https://resh.edu.ru/subject/lesson/
r .
3 pacpwH TPHIOHOMETpHECKHX dyHKIHiL 14 1 https://resh.edu.ru/subject/lesson/
TpuronomeTpuueckue HEPaBEHCTBA
Hppammonan e, ToKas3are e .
4 PPALHOTATLHEIE, 1T TEAbHbIC T 24 1 https://resh.edu.ru/subject/lesson/
JorapuMUIEeCKre HepaBEHCTBA
KowmriekcHble uncna 10 1 https://resh.edu.ru/subject/lesson/
HarypanbHble 1 nensie uncina 10 1 https://resh.edu.ru/subject/lesson/
Cucremsl paliuoHaIbHBIX,
7 HPPALUOHAIBHBIX TTOKA3aTEIIbHBIX U 12 1 https://resh.edu.ru/subject/lesson/
Jorapu(pMUIECKUX ypaBHEHUIN
8 3anaqu ¢ napameTpaMu 16 1 https:/resh.edu.ru/subject/lesson/
9 [ToBTOpEHUe, 0600IICHNE, CUCTEMATH3AIIHS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHbIE pecypchl

[[MHOkeCTBO, Onepanuu Haj
MHO>ECTBAMH M UX CBOMCTBA

Huarpammsl Ditnepa-Benna

Bubimorexa POIII
https://resh.edu.ru/subject/lesson/1553/

IIpuMeHeHne TEOPETUKO-
MHOY»ECTBEHHOT'O arnapara
JUISl peILeHUs 3a1a4

PanmonanbHEIC UKCIA.
OOBIKHOBEHHBIE U
JECSITUYHBIE IpoOH,
MPOIIEHTHI, OECKOHEUHBIC
MepuoANYECKUe ApooHn

PanmonanbHEIC UKCIA.
OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH,
MPOIIEHTHI, OECKOHEUHBIC
MepuoANIECcKre Apoou

[Ipumenenue npobeit u
MPOLUCHTOB JIs pCIICHUA
MPUKJIAAHBIX 3a1a4

[Ipumenenue npobeit u
MPOLUCHTOB JIs pCIICHUA




MPUKJIAJAHBIX 3a7a4

JleliCTBUTENIbHBIE YHCIIA.
PanmonanesHbie u
HWppalUOHAIbHBIE YHCIIA

https://resh.edu.ru/subject/lesson/4730/

Apudmernaeckue onepamuu ¢
HeﬁCTBHTGHLHBIMH qucjiaMu

10

Monyne AeCTBUTEIBHOTO
YHUCJIA U €T0 CBOMCTBA

11

[TpubnmkEHHBIC BEIYUCIICHUS,
MpaBuiia OKPYIrJIEHUs,
IMPpUKKUIKA 1 OLICHKA
pe3yJibTaTa BBIYMCICHUI

12

OCHOBHEBIE MCTOABI PCIICHUA
IENBIX U JPOOHO-
palroOHaJIbHbIX ypaBHeHI/Iﬁ u
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUA
IENBIX U JJPOOHO-
palroOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUA
IENBIX U JJPOOHO-
palroOHaJIbHbIX ypaBHeHI/Iﬁ u
HEPaBEHCTB

15

MHOro4neHsl OT OJJHOM
nepeMeHHou. Jlenenue
MHOTOYJIEHA HA MHOTOWIEH C
ocratkom. Teopema besy




16

MHOTOYJIEHBI C O eJIbIMA
kodpduuuentamu. Teopema
Buera

17

Pemmenne cucrteM TUHEHHBIX
YpaBHEHUU

18

Pemmenne cucrteM TUHEHHBIX
ypaBHEHUI

19

Marpuna cucTeMbl JTMHEUHBIX
ypaBHeHUU. OnpeaenuTenb
MaTpHLbl 2X2, ero
F€OMETPUUYECKUI CMBICIT U
CBOMCTBA; BEIUHCJICHUE €T0
3HA4YCHMS

20

Omnpenenurens MaTpULpl 2x2,
€ro reOMETPUYECKHUI CMBICII U
CBOMCTBA; BEIUHCJICHUE €T0
3HA4YCHMS

21

IIpuMeHeHue onpeaenurTens
JUIS pELIEHUs] CUCTEMBI
JIMHEWHBIX YPaBHEHUN

22

Pemrenne npukiiagHeix 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

23

Pemrenne npukiiagHeix 3a1a4 ¢
ITOMOIIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

24

KonTtponsHas padoTa:
"PanimonanbHble ypaBHEHUS U




HepaBeHcTBa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

@yHKIMA, CII0OCOObI 3aIaHHS
¢bynkuuu. B3aumHo oOpaTHbie
¢bynkuuu. Kommosurms

byHKIII

26

I'padux GyHKINH.
DneMeHTapHbIe
npeoOpa3oBaHus TpaduKOB

byHKIII

27

OO6nacTh onpenencHus u
MHOYE€CTBO 3HAUYCHUN
¢bynkuuu. Hynmu ¢pyaknmu.
IIpomexyTKu 3HaK
MOCTOSIHCTBA

28

UYéErHple 1 HEUETHBIE QYHKIIUU.
[Tepuoandeckue GyHKINU.
IIpomeXyTKM MOHOTOHHOCTH

byHKITIT

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢bynkunu. Hanbombiee u
HaMEHbIIIee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE

30

JInneliHas, KBagpaTU4Has U
apoOHO-THHEHHAs! PyHKIHH

31

DNeMeHTapHOE UCCIIeIOBAaHNE
U TIOCTPOEHHE TPAPHUKOB ITHX

byHKIII




32

DNeMeHTapHOE UCCIIeIOBAaHNE
U TIOCTPOEHHE TPAPHUKOB ITHX

byHKIII

33

CreneHs ¢ UelbiM
noxasareieM. buaom
HrroTtona

34

CreneHs ¢ UelbiM
noxasareiieM. buaom
HrroTtona

35

Crenennast GyHKITUS C
HATYPaJIbHBIM H LEJIBIM
nokasarenem. E€ cBolicTa n

rpadux

36

KonTtponsHast padoTa:
"Crenennas ¢pyHkuus. E€
cBoiicTBa u rpaduk"”

37

Apudmerndeckuit KopeHb
HAaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

38

Apudmerndeckuit KopeHb
HAaTypaJbHOMU CTEIIEHU U €ro
CBOMCTBA

39

[TpeoOpa3oBaHMs YUCITOBBIX
BBIPAXXEHUH, COJIEpKALNX
CTENEHU U KOPHU

40

[TpeoOpa3oBaHMs YUCITOBBIX
BBIPAXKEHUH, COJIEPKALNX
CTENEHU U KOPHU




41

[TpeoOpa3oBaHMs YUCITIOBBIX
BBIPAXKECHUH, COJIEPIKALLNX
CTENEHU U KOPHU

42

HppaunoHaibHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PEIIEHUS
HMPPALMOHAIIBHBIX YPABHEHUN

43

HppaunoHaibHbIE ypaBHEHMUS.
OCHOBHBIE METO/IbI PEIIECHUS
HMPPALMOHAIIBHBIX YPABHEHUN

44

HppaunoHaibHbIEe ypaBHEHMUS.
OCHOBHBIE METO/IbI PEIIECHUS
HMPPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

46

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

47

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
ypaBHEHUI

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

49

CsoiicTBa u rpaduk KOpHS n-
O CTereHu KaK (GyHKIUU
oOpaTHOI CTETeHH ¢
HaTYpaJIbHBIM TOKa3aTeIeM




50

CBoiicTBa u rpaduk KOpHS n-
O CTeTeH!n KaK (pyHKIIUU
oOpaTHOI CTeTeHHu ¢
HaTYpaJIbHBIM TOKa3aTeIeM

51

KonTtponsHast padoTa:
"CBoiicTBa U TpaduK KOpHS n-
ol crenenu. MppannonanbHbie
ypaBHEHHUA"

52

Cremnenb C pallMOHATLHBIM
IIOKa3aTelieM U €€ CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/

53

Cremnenb ¢ pallMOHATBLHBIM
IIOKa3aTelieM U €€ CBOMCTBa

54

Cremnenb ¢ pallMOHATBLHBIM
IIOKa3aTelieM U €€ CBOMCTBa

55

[TokazarenpHas GyHKIHS, €€
CBO#icTBa U rpaduk

56

Hcnonp3oBanne rpaduka
GYHKIUY 1151 peIeHust
ypaBHEHUI

57

Hcnonp3oBanne rpaduka
GYHKIUY 151 peIeHust
ypaBHEHUU

58

IToka3arenbHbIE ypaBHEHHS.
OCHOBHBIE METO/IbI PEIIECHUS
IIOKA3aTEeIbHBIX YPAaBHEHUIN

https://resh.edu.ru/subject/lesson/5627/

59

IToka3arenbHbIe ypaBHEHUS.
OCHOBHBIE METO/IbI PEIIECHUS
IIOKA3aTEeIbHBIX YPABHEHUIN




IToka3arenbHbIC ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIIEHUS
IIOKA3aTEeIbHBIX YPAaBHEHUI
KonTtponsHast padoTa:
61 "TToka3aTenbHast PyHKITHSL.
IToka3zarenbHble ypaBHEHUS"
Jlorapudm uncna. CoiicTBa .
62 https://resh.edu.ru/subject/lesson/5753/
norapudma
63 Jlorapudm uncna. CoiicTBa
norapudma
64 Jlorapudm uncna. CoiicTBa
norapudma
JlecATUYHBIE U HATypaJlbHBIC .
65 https://resh.edu.ru/subject/lesson/3823/
sorapupmMsl
66 JlecATUYHBIE U HATypaJbHbIC
sorapupmMsl
67 [TpeoOpa3oBanHme BEIpaAKEHUH,
COoJIepKaIUX JOTapUPMbI
68 [TpeoOpa3oBanme BEIpaKEHUH,
COoJIepKaIUX JOTapUPMbI
69 [TpeoOpa3oBanHme BEIpaKEHUH,
CoJIepKaIIUX JOTaprUPMbI
70 Jlorapudmudeckast QyHKIIHS, bubnmorexa POII
e€ cBoiicTBa U rpaduk https://resh.edu.ru/subject/lesson/3834/
71 Jlorapudmuueckas GyHKIHS,
e€ cBoiicTBa U rpaduk
7 Hcnons3oBanue rpaduka

GYHKIMY JUIS peIIeHUS




YpaBHEHUU

73

Hcnonp3oBanne rpaduka
GYHKIUY 1151 peIeHust
ypaBHEHUI

74

Jlorapupmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
Jorapu(pMUIECKUX ypaBHEHUIN

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

75

Jlorapupmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
JoTapu(pMUIECKUX ypaBHEHUIN

76

Jlorapupmuaeckue
ypaBHeHUs1. OCHOBHbIE
METO/IbI PEIICHUS
JoTapu(pMUIECKUX ypaBHEHUIN

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHn: JorapupMHUIECKUX
ypaBHEHUI

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHn: JorapupMHUIECKUX
ypaBHEHUU

79

KonTtponsHast padoTa:
"Jlorapudmuyaeckast GyHKITHSI.
Jlorapudmuaeckre
ypaBHEHHUA"

80

CuHyc, KOCHHYC, TAaHT€HC U
KOTaHT€HC YHCIIOBOTO

https://resh.edu.ru/subject/lesson/6019/




aprymeHTa

81

CuHyc, KOCHHYC, TAaHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymMeHTa

82

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIOBOIO
aprymeHra

83

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPYXHOCTb, OIIPEJICICHHUE
TPUTOHOMETPUUECKUX
(bYHKIUH 9UCIOBOTO
apryMeHra

85

Tpuronomerpuueckas
OKPYXHOCTb, OIIPEJICICHHE
TPUTOHOMETPUUECKUX
(bYHKIUH 9UCIOBOTO
apryMeHra

https://resh.edu.ru/subject/lesson/3863/

86

OCHOBHBIE
TPUTOHOMETPUIECKHE

bopmyIbl

https://resh.edu.ru/subject51/

87

OCHOBHBIE
TPUTOHOMETPUIECKHE

bopmybl

88

OCHOBHBIE
TPUTOHOMETPUIECKHE




bopmyIbl

&9

OCHOBHBIE
TPUTOHOMETPUIECKHE

bopmybl

90

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKCHUI

https://resh.edu.ru/subject/lesson/4321/

91

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKCHUI

92

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKCHUI

93

[TpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKCHUI

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

https://resh.edu.ru/subject/lesson/4736/

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

https://resh.edu.ru/subject/lesson/6317/

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/4737/




98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUI

Bubmmorexa POIII
https://resh.edu.ru/subject/lesson/6314/

99

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Bubimorexa POIII
https://resh.edu.ru/subject/lesson/6320/

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

101

KonTtponsHas padoTa:
"TpUroHOMETpHUECKHE
BBIpKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEHHUA"

102

IlocnegoBaTenbHOCTH,
CITIOCOOBI 3aJaHUS
nociaeaoBaTeabHoCTEN. MeTon
MaTEMaTHYE€CKOW NHIAYKIIUU

https://resh.edu.ru/subject/lesson/2003/

103

MOHOTOHHBIE U
OTpaHUYEHHBIC
MOCIIEIOBATEIHHOCTH.
Hcropust ananm3a 6€CKOHEYHO
MaJIbIX

104

Apudmerndeckas mporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

beckoneuno yoObiBaromias
reOMEeTpPHYeCKast POTPECCHS

107

Cymma OecKOHEYHO




yOBIBaroIIEeii reoMeTpUYecKOn
IIPOrpeCCuu

108

JInHenHbIl 1
9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

109

JInHenHbIl 1
9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

110

Hcnons3oBanue mporpeccuu
U pCIICHUA PCAJIbHBIX 3a1a4
MIPUKJIIATHOTO XapakTepa

111

KonTtponsHast padoTa:
"[TocnegoBaTenbHOCTH U
nporpeccun”

112

HenpepbiBHbIe GYHKIINU U UX
CBOICTBa

113

Touka pa3pbiBa. ACUMIITOTHI
rpaduKOB QYHKITHIA

114

CaoiicTBa (hyHKIMI
HETPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa (hyHKIMI
HETPEPHIBHBIX HA OTPE3Ke

116

Merto1 UHTEPBAJIOB ISt
pELIECHUS] HEPABEHCTB

117

Merto1 UHTEPBAJIOB ISt
pELIECHUS] HEPABEHCTB




Merto1 UHTEPBAJIOB ISt

118
pEILIEeHNs HEPaBEHCTB
IIpuMeHeHne CBOMCTB
119 HETPEPBIBHBIX (DYHKIMIA U151
pelieHus 3a1a4y
IIpuMeHeHne CBOMCTB
120 HETPEPBIBHBIX (DYHKIMIA 1151
pelieHus 3a1a4y
121 Heppast it 1Opas https://resh.edu.ru/subject/lesson/4923/
MIPOU3BOIHBIE (DYHKIIUU
Omnpenenenue,
122 r€OMETPUYECKUI CMBICIT https://resh.edu.ru/subject/lesson/3976/
IIPOU3BOTHOM
123 Onpenenenue, Gu3nIecKuit
CMBICIT IIPOU3BOAHOM
124 VYpaBHEHHE KacaTeIbHOM K
rpaduKy QyHKIHH
125 VYpaBHEHHE KacaTeIbHOM K
rpaduKy QyHKIHHA
126 HpOHgB?HHHe SHCMEHTApHRI https://resh.edu.ru/subject/lesson/6114/
byHKIII
127 IIpon3BOIHBIE IIEMEHTAPHBIX
byHKIII
IIpounsBoHas CyMMBl,
128 MPOU3BEICHUS, YACTHOTO U https://resh.edu.ru/subject/lesson/3954/
KOMMO3UIIUHU (YHKITHHA
129 IIpounsBoHas CyMMBl,

MPOU3BCACHUA, HACTHOTO U




KOMTO3HUIIUU (PYHKITHHA

IIpounsBoHas CyMMBl,

130 MIPOU3BEICHUS], YACTHOTO U 1
KOMMO3HUIINU (PYHKITHHA

131 KonTtponsHas padoTa: 1 |
"[IpousBoanas"
[ToBTOpenue, o6ob1IICHUE,

132 cUCTeMaTH3aIus 3HAaHU: 1
"VYpaBHeHus"
[ToBTOpenue, o6oo1IICHUE,

133 CUCTeMaTH3aIusl 3HAHU: 1
"OyHruun"

134 Hrtorosast KOHTpoIbHAA 1 1
pabora

135 Hrtorosast KOHTpoIbHAA 1 1
pabora

136 [ToBTOpEHwue, 0606meHI:Ie, 1
CUCTeMAaTH3aIVsl 3HAHUIA

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOTPAMME




11 KVIACC

KosmmuecTBo yacos
Ne Hara DJIeKTPOHHbIe N (ppoBbIe

Tema ypoka KonTpoabusbie | IlpakTuueckue
n/n Bceero u3ydeHusi | oOpa3oBaTe/ibHbIe pecypchl

padoThI padoThbI

IIpuMeHeHne npou3BOIHOM K
1 UCCIIeIOBAHUIO (DYHKIIMIA HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npou3BOIHOM K
2 UCCIIeIOBAHUIO (DYHKIIMIA HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
3 MCCIIeIOBAaHUIO (QYHKIIMHA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
4 WCCIIeIOBAHUIO (DYHKIIMIA HA 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
5 MCCIIEIOBAaHUIO (QYHKIIHIA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne npon3BOIHOM K
6 MCCIIeIOBAaHUIO (QYHKIIMHA Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

Haxoxneure HanOOIbIIETO U

HaNMEHBIIIEr0 3HAUYCHUS
7 . 1 https://resh.edu.ru/subject/lesson/6115/
HENpPEepbIBHON (QYHKIUU Ha

OTpe3Ke

8 Haxoxneure HanOOIbIIETO U 1




HaVMEHBIIETO 3HAYEHUS
HENpPEepbIBHON (QYHKINU Ha
OTpE3KE

HaxoxneHne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpephIBHON (QYHKIUU Ha
OTpe3Ke

10

HaxoxneHne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpephIBHON (QYHKIUU Ha
OTpe3Ke

11

HaxoxneHne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEepbIBHON (QYHKIIUU Ha
OTpe3Ke

12

HaxoxneHne HaubobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEepbIBHON (QYHKIUU Ha
OTpe3Ke

13

IIpuMeHenne npon3BoIHON
JUIS. HAXO0XKICHHSI HAWITyqIlIEro
pELIeHUs B IPUKIAIHBIX
3ajadax

14

IIpuMeHeHnne npon3BOIHON
JUIS HAXO0XKJICHHSI HAUITy4IlIEro
pELIeHUs B IPUKIIAIHBIX
3ajadax

15

[Iprumenenne npou3BOIHOM
JUTSI OTIPEJICTICHUS] CKOPOCTHU U




YCKOPEHUs Ipoliecca,
3aJJaHHOTO (POPMYION MITH
rpadpuKom

IIpuMeHeHnne npon3BOIHON
IUIsL OTIPENIENIEHUS] CKOPOCTH U

16 YCKOpEHHUS Ipolecca,
3aJTaHHOTO (POPMYIION UITH
rpaduKom

17 Komnozunus ¢pyHKImit

18 Komnozunus ¢pyHkimit

19 Komnozunus ¢pyHKImit
I'eomeTrpuueckue oopasbl

20 YPaBHEHU Ha KOOPAMHATHOU
TUIOCKOCTH
I'eomerpuueckue oopazbl

21 YPaBHEHU Ha KOOPAMHATHOU
TUIOCKOCTH
KonTtponsHas padoTa:

22 "UccnenoBanue GyHKIHA ¢
MTOMOIIIBIO TPOU3BOAHON"

” [TepBooOpa3Has, OCHOBHOE
CBOMCTBO IIEPBOOOPA3HBIX
[TepBooOpa3Hbie

24 SJIEMEHTAPHBIX QYHKIUH. https://resh.edu.ru/subject/lesson/4924/
[IpaBuna HaxoxAeHUA
nepBooOpa3HbIX

)5 [TepBooOpa3ubie

AIIEMEHTAPHBIX (QYHKIUH.




[IpaBuna HaxoxAeHUA
nepBoOOpa3HBIX

26

Nurerpai. I'eomerpuuecknii
CMBICJI MHTETpasa

https://resh.edu.ru/subject/lesson/6117/

27

Brrunciienue onpeaenéHHoro
WHTETpana mo Gopmymie
Herorona-JleliGania

https://resh.edu.ru/subject/lesson/3993/

28

Brrunciienue onpeaenéHHoro
WHTETpana mo Gopmymie
Hrrorona-JleliOauia

29

IIpuMeHeHnne uHTeTpana ais
HAaxO/JICHUs IUIOIIAIeH
IUIOCKUX (UTYp

30

IIpuMeHeHnne uHTeTrpana s
HaXO0XJIeHUS 00BEMOB
F€OMETPUUECKHUX TEJ

31

IIpumeps! perienui
mddepeHnnanbHbIX
ypaBHEHUU

32

IIpumeps! perienui
maddepeHnnanbHbIX
ypaBHEHUI

33

MaremaTnueckoe
MOJICITUPOBAHUE PEATTLHBIX
MPOIIECCOB C TTOMOIIIBIO
mdhepeHITnaTbHBIX
ypaBHEHUU

34

KonTtponsHas padoTa:




"IlepBooOpa3nas u uHTErpan”

35

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduKu

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOMCTBA U
rpaduKu

37

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(GyHKIIMH, UX CBOMCTBA U
rpaduKu

40

OTt0op KopHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

41

OTt0op KopHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

42

OTt0op KopHEH
TPUTOHOMETPUUECKUX




YPAaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

43

OTt0op KopHEH
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € MOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

44

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTtponsHast padoTa:
"I'paduxu
TPUTOHOMETPHUYECKUX
GbyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OcHoBHEIC MCTOABI PCIICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB




OcHoBHEIE MCTOABI PCIICHUA

50 MOKa3aTeNbHBIX HEPABEHCTB
5] OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB
5 OCHOBHBIE METO/BI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
53 norapu(pMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/BI PEIICHUS
54 norapu(pMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/BI PEIICHUS
55 norapupMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/BI PEIICHUS
56 norapupMUIECKUX
HEPaBEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MppaoOHAILHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PEIICHUS
MppaMoOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PEIICHUS
MppaMoOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PEIICHUS
MppaoOHAILHBIX HEPABEHCTB
61 I'padmyeckue MeTo b1

peIICHUA UPpPpallMOHAaJIbHBIX




YpaBHEHUU

62

I'padmyaeckue MeTOIBI
pEIICHUS UPPAMUOHATBHBIX
ypaBHEHUI

63

I'padmyaeckue MeTOIBI
pEIIeHHS TOKA3aTeITbHBIX
ypaBHEHUI

64

I'padmyaeckue MeTOIBI
pEIICHHS MOKA3aTeITbHBIX
HEPABCHCTB

65

I'padmaeckue MeTo b1
perieHus JorapuhMUIECKUX
ypaBHEHUI

66

I'padmyaeckue MeTOIbI
perieHus JorapupMUIECKUX
HEPaBEHCTB

67

I'padmyaeckue MeTOIbI
perieHus JorapupMUIECKUX
HEPaBEHCTB

68

I'padmyaeckue MeTOIBI
peleH s MoKa3aTebHbIX U
norapupMUIECKUX
ypaBHEHUI

69

I'padmyaeckue MeTOIbI
pelIeH s MoKa3aTeNbHBIX U
norapupMUIECKUX
ypaBHEHUU

70

I'padmyaeckue MeTOIbI




pEeIICHMA MOKA3aTCIbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

71

I'padmyaeckue MeTOIBI
pelIeH s MoKa3aTeNbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

72

KonTtponsHas padoTa:
"UppatmoHaibHbIe,
MOKa3aTeNbHbBIE U
norapupMUIecKue
HepaBeHCTBa"

73

KowmiuiekcHpie yucia.
AnreOpanueckas u
TpUTOHOMETpHYecKast HopMbl
3aIIMCU KOMILIEKCHOTO YHCIIa

74

KowmiuiekcHpie yucia.
AnreOpanueckas u
TpUTOHOMETpHYecKast Hopmbl
3aIIMCU KOMILIEKCHOTO YHClIa

75

Apudmernaeckue onepamuu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmernaeckue onepamuu ¢
KOMIUIEKCHBIMU YHCITAMU

77

N300parkeHne KOMIUIEKCHBIX
4yHuCeNl Ha KOOPAUHATHOMN
IJIOCKOCTHU

78

N300parkeHne KOMIUIEKCHBIX




YyCcell Ha KOOPJIMHATHOMN
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-

79 O cTeneHu U3 KOMIUIEKCHOTO
qucna
®opmyna Myaspa. Kopau n-

80 O cTeneHu U3 KOMIUIEKCHOTO
qucna
IIpuMeHeHre KOMIUIEKCHBIX

21 quces AJIs peleHus
(bU3HUECKUX U
reOMETPUUECKUX 33134

%) KonTtponsHas padoTa:
"KommnekcHele yncia"

83 HatypanbHble 1 1ensle yncna

84 HarypanbeHble u 1iensle uncna

85 HpHMeHeHHE MpH3HAKOB https://resh.edu.ru/subject/lesson/5255/
JETMMOCTH LIEJIBIX YNCE

26 IIpuMeHeHne npu3HaKkoB
JETMMOCTH LIEJIBIX YNCE
[IpuMeHeHne npu3HaKkoB

87 JIETMMOCTH LIEJIbIX YUCENT:
HOJZ u HOK
[IpuMeHeHne npu3HaKoB

88 JIETMMOCTH LIEJIbIX YUCEN:
HOJZ u HOK

29 [IpuMeHeHne npu3HaKkoB

JCIIMMOCTH LIECJIbIX YUCCII:




OCTaTKH 110 MOAYJIIO

90

IIpuMeHeHne npu3HaKoB
JEIMMOCTH LIEIIBIX YACEN:
OCTATKH 10 MO0

91

IIpuMeHeHne npu3HaKoB
JEIUMOCTH LIEIIBIX YUCEN:
anroput™ EBknnaa s
peuieHus 3a1a4 B LEJbIX
YHUCIIax

92

KonTtponsHast padoTa:
"Teopus uensix yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METO/IbI PEIIECHUS
CUCTEM U COBOKYITHOCTEMN
palMOHAIbHBIX YPAaBHEHUI

96

OCHOBHBIE METO/IbI PEIIECHUS
CUCTEM U COBOKYITHOCTEMN
HMPPALMOHAIIBHBIX YPABHEHUN

97

OCHOBHBIE METO/IbI PEIIEHUS
CUCTEM U COBOKYITHOCTEMN
IIOKA3aTEeIbHBIX YPABHEHUI




98

OCHOBHBIE METO/IbI PEIIECHUS
CUCTEM U COBOKYITHOCTEMN
[IOKA3aTEeIbHBIX YPABHEHUIN

99

OCHOBHBIE METO/BI PEIICHUS
CUCTEM U COBOKYITHOCTEMN
norapu(pMUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/BI PEIICHUS
CUCTEM U COBOKYITHOCTEMN
norapupMUIECKUX
ypaBHEHUI

101

[IpuMeHeHue cucrem Kk
pELICHUIO MaTeMaTHYECKIX
3aj1a4 U 33/1a4 U3 Pa3IMYHbIX
oOacTeil HayKu U pearbHOM
KHU3HU, HTHTEPIPETAIHS
MOJTy4EHHBIX Pe3yJbTaTOB

102

[IpuMeHeHue cucrem Kk
pELICHUIO MaTeMaTHYECKIX
3a7a4 U 33/1a4 U3 Pa3IUIHbIX
oOacTeil HayKu U pearbHOM
KU3HU, HTHTEPIPETAIHS
MOJTy4EHHBIX Pe3yJbTaTOB

103

IIpuMeHeHNe HEPaBEHCTB K
PELICHNIO MAaTEMaTHYECKIX
3ajad ¥ 3a/1a4 U3 pa3IndHbIX
oOacTeil HayKu U pearbHOM
KU3HU, UHTEPIIPETALINS
MIOJIyYEHHBIX PE3y/IbTaTOB




KonTtponsHast padoTa:
"CHucTeMBbl pallMOHATBHBIX,

104 MppalMOHAIbHBIX
IIOKA3aTEeIbHBIX U
norapupMUIECKUX
ypaBHeHHI"

105 PanvoHanbHbIE ypaBHEHHS C
rapamerpamu

106 PanmonansHble HEpaBEHCTBA C
rapamerpamu

107 PannoHanbHbIE CUCTEMBI C
rapameTpamu

108 WppaunonanbHble ypaBHEHUS,
HEPaBEHCTBA C IIapaMeTpaMHu

109 HppaunonanbHble CUCTEMBI C
rapamerpamu

110 IToka3arenbHbIE ypaBHEHHS],
HEPaBEHCTBA C apaMeTpaMHU

11 IToka3arenbHbIE CUCTEMBI C
rapameTpamu
Jlorapupmuueckue

112 YPaBHEHUs, HEPABEHCTBA C
rapamerpamu

113 Jlorapudmudeckre CUCTEMBI ¢
rapamerpamu

114 Tpuronomerpuueckue
YpaBHEHUS € IMapaMeTpamMu

115 Tpuronomerpuueckue




HEpAaBEHCTBA C TapaMeTpamMu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMHu

117

[TocTpoenue u uccaenoBaHue
MaTEMaTHYECKUX MOJIEIEN
peanbHBIX CUTYALUH C
IIOMOIIIBIO YPABHEHU C
rapameTpamu

118

[TocTpoenue u uccaenoBaHue
MaTeMaTH4EeCKUX MOJIEIe
peanbHBIX CUTYALUH C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
C mapameTpamu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTH4EeCKUX MOJIEIe
peanbHBIX CUTYALUH C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

120

KonTtposnsHas padoTa:
"3anauu ¢ napamerpamun"

121

[ToBTOpenue, o6obIICHUE,
CHCTEeMAaTH3aIMs 3HAHWI:
"VYpaBHeHus"

122

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"VYpaBHeHus"

123

[ToBTOpenue, o6obIICHUE,
cucTeMaTu3anus 3HaHuH:




"VpaBuenus. CucreMbl
ypaBHEHHH"

124

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"HepaBeHncrsa"

125

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"HepaBeHncrsa"

126

[ToBTOpenue, o6ob1IICHUE,
CHCTEeMAaTH3aIlMs 3HAHWIM:
"HepaBeHncrsa"

127

[ToBTOpenue, o6ob1IICHUE,
cHCTeMaTH3aIys 3HaHUM
"IIpousBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, o6ob1IICHUE,
cHCTeMaTH3aIys 3HaHUM
"IIpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpenue, o6ob1IICHUE,
cHCTeMaTH3aIys 3HaHUM!
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"NuTerpan u ero
npuMeHeHue"

131

[ToBTOpenue, o6ob1IICHUE,




cucTeMaTu3alus 3HaHuH:
"OyHkuun"

132

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"OyHkuun"

133

[ToBTOpenue, o6ob1IICHUE,
CHCTEMAaTH3aIMs 3HAHWIA:
"OyHruun"

134

Htorosast KOHTpoIbHAA
pabora

135

Hrtorosast KOHTpoIbHAA
pabora

136

[ToBTOpenue, o6ob1IICHUE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* MaTtemartuka. Anrebpa 1 Hauajga MaTeMaTH4YecKoro anaimsa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuuei
[Togonbckoro B.E., O01iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«I/IS,IIaTeJII)CTBO «HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Anrebpa. 10 kmacc. CaMOCTOSITEIFHBIE M KOHTPOJIbHBIE PA0OTHI (yTIIyOJICHHBIH) /
Mepaznsak A.T'., Tlononckwuii B.b., Pabunosuu E.M., Sxup M.C. / 2023 |
Bacunbesa .

Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHaJIu3a. YTIyOJeHHbIH ypoBeHb. 10
kiacc. Metoauueckoe nmocobue 17836 aBropsl: byrko Enena BnagumuposHa,
Crapmmii Bexyuuit penakrop Llentpa gpusnko-maTemaTnyeckoro oopa3oBaHus,
Mep3snsik Apkaauii ['puropseBud, [lononckuit Butanuit bopucosuu, Axkup

Muxann CeMeHOBUY

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET



https://resh.edu.ru






