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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU alreOpbl M MaTeMaTHYeCKOro aHajv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHATN3a»
BBIJICJIEHBI  CIIEYIOIIUE COAEPKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbluncieHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET



oOydJeHus1 Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONW MAaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecCKue 3aqaud WU ONEepaluu: [eJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocnenoBaTenbHOMY PACIHIUPEHUI0 KPyra HCIOJIb3YEMBbIX YHCEN W
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPUKIAIHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTuBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

CopepkarenbHo-MeToau4eckass JUHUS «DyHKIMM U TpaQuKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHoU. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIrO, (OPMaIbHO-IOIMUECKOr0 U KPEaTuBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOy4aronInecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTHUKHU U HUCIOJIb30BATh €ro JIsl BRIPAXKEHUS CBOUX MBICIICH.
JpyruM BaXXHbIM MPU3HAKOM MAaTE€MaTUKU KaK HAayKd CJeAyeT MpU3HaATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
MpaBWJaM  MOCTPOEHUS  JI0KA3aTeJbCTB.  3HAKOMCTBO C  JJEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPHIE MPHU3BAHBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluid, WCCIENOBaHMUS DTHUX MOJIeJIed ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KOKIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pEelIeHNd  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).

B 2023-2024 yaeGHOM TOy naHHas mporpamma peanusyercs B 10 kiacce.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

PaunonansHbpie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudpmernueckue  onepanuMM = C  JCWCTBUTEIbHBIMU  4HCIaMU.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEACTBUTEIIBLHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [lecsTuunbie W HaTypaibHBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorowieHs! ¢ nenbiMu KodppuimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppalMoOHaIbHbIX YPaBHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXeHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHUW. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX YpaBHeHUU. VccinenoBanrne noCTpOCHHOW MOJENN C IIOMOIIBIO MATPHIL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 Y 33/1a4 U3 Pa3IMYHBIX 00JIaCTeil HAYKH U peaTbHON KU3HU.

DOyHkuuu U rpadpuku

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTKkH 3HaKONOCTOSTHCTBA. YETHBIE M HeuUéTHBIe QyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[TokazaTenbHass U Jjorapupmuyeckas (yHKUHUU, UX CBOWCTBA M TpaUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprueckasi mporpeccuu. beckoHeyHo yObIBaroiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCT. Yucio €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpeproiBHble ¢GyHKIMM W UX cBoiMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIe PyHKITMU. OnpeaeeHne, reOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHO)keCTBO, oOmepaluyd HajJ MHOXKECTBAaMHU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkiuaa uist pereHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOrO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMyYHbIX 00JaCTEl HAYKU U peabHON KU3HU, HHTEpIpETaLus
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/1adax, Ui ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMsS IMpouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaja. Beraucienue onpenes€HHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepst pemenuit auddepeHManbHBIX ypaBHEHUN. MaTemaTu4ieckoe
MOJICJIMPOBAHUE pEAIbHBIX TMPOLECCOB C TMOMOLIBI0  Au(depeHInaIbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe),  yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pEIICHUH, pacCyKIeHUN, BOCTIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro 00opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCcKoMy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHWE BIWSHUSI
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE ITOCTYNKOB W OIEHKHM WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eJIOBEUECKOM AESTEIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTU4eCKOU
KyJIbTYPOU KaK CPeJICTBOM MMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISTh TPOCKTHYIO
U UCCJIeIOBATEILCKYIO IEATEbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble Jioruueckue aeMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIIECTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH  MEXIy IMOHATHAMH, (HOPMYIHPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U MPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUYEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIECHUS, BEIONPATh HAanOO0JIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  MpodIIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEISIMHU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pemcHudg 3a1da4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlUN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHITH TPUUHUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHSATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
IpPEeIMETHBIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TPOLUEHTHI, HPPALMOHATBLHOE YHWCIO0, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHSTH MPUONKEHHBIC BRIYUCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOZIHO ONEpUPOBATH IOHSATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUNH KOPEHb HaTypaIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC
YUCIIOBOTO apTyMEHTA;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH C UEIBIMU KO3 PUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JIeJICHUE
MHOTOWIEHA HAa MHOTOWIEH C OCTaTKoOM, Teopemy be3y m teopemy Buera s
peneHns 3a1ay;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpelenuTeNs 2 X 2 JuId BBIYUCIEHUS €r0 3Ha4yeHUs,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHHBIX YypaBHEHUM,
MOJICJIMPOBATh peajbHbIE CUTYallMH C MOMOIIBIO CUCTEMBI JIMHEWHBIX YpABHEHUH,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] W OINpeAeIUTENEH,
MHTEPHPETUPOBATH NOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJIs1 MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHMSI, ypaBHEHHsS, HEPAaBEHCTBA IO YCIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoMyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jorapudmuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku (GyHKOUN Ui HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIICHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHITUAMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKITUN, TOUYKH pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
(GbyHKUIMH, KacaTellbHas K TpaduKy QpyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATHSAMHU: MHOXECTBO, OMNEpaluyd  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMHU: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, TIOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOro aHaTu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U IIEJI0€ YUCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JIEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4yuCEN MJid pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETHICCKUE ONEpaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHUU U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palMOHAJIbHEIE, UppalroOHaIbHbIE, IIOKa3aTeJIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE€ airedpbl, COCTaBJIATh
BBIDOKEHHUSI, YpPABHEHHUsS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTapHOro
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U MCCIEAOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJAHYIO [UISl HAXOXKJICHMS HAWIIy4dlIero peuIeHUs B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIBHO-OKOHOMUYECKHUX, 3a/1a4ax, JJIsl OIPEIEICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi min rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC HJIEMEHTAPHBIX (YHKIMNA U BBIUYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33a4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

[TpousBogHas

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTshI padoThI
MHOKeCTBO NIeHCTBUTEIBHBIX https://interneturok.ru/article/uroki-
yucen. MHOroO4JeHsl. matematiki
1 PauunonansHble ypaBHEHUS U 24 1
HepaBeHcTBa. CUCTEMBI
JIMHENUHBIX YpaBHEHUN
9 Oynkiun 1 rpagukn. CreneHHas 12 1 http://resh.edu.ru/
(GYHKIMS C LEIbIM ITOKa3aTeleM
Apudmernyeckuii KopeHb N-oii https://interneturok.ru/article/uroki-
3 creneHu. MppanuoHaibHbIe 15 1 matemnatiki
ypaBHEHHS e
. MokasaTenbhast GynKims. 10 . http://resh.edu.ru/
[Toka3zarenbHblE ypaBHEHUS
5 Jlorapupmuueckas GyHKIUS. 18 L https://interneturok.ru/article/uroki-
Jlorapugmuueckue ypaBHEHHs matematiki
5 Tpuronomerpudeckue 29 1 http://resh.edu.ru/
BBIPKEHUS M YPAaBHEHHS
. TToC/ e IOBATEIbHOCTH 1 10 . https://interneturok.ru/article/uroki-
pOrpeccHu matematiki
g Henpepsipibic dyni. 20 . http://resh.edu.ru/



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

[ToBTOpEeHmE, 0600IICHNE,
cUCTEeMaTH3alus 3HaHUI

https://interneturok.ru/article/uroki-

matematiki

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

10



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

11 KJIACC

KoanyecTBo 4acoB

[TPOTPAMME

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourposbnbie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
. Vcenenopanue byHKI ¢ - . https://interneturok.ru/article/uroki-
MMOMOLIBIO TPOU3BOTHOM matematiki
2 [TepBooGpasHast U HHTErpa 12 1 http://resh.edu.ru/
I'paduku TpUroHOMeTpHIECKuX https://interneturok.ru/article/uroki-
3 byskuii. TpuroHomerpuueckue 14 1 matemnatiki
HEPaBEHCTBA
HppanuonaibHele, http://resh.edu.ru/
4 MOKa3aTeNIbHbIE U 24 1
norapuMuyecKre HepaBeHCTBA
https://interneturok.ru/article/uroki-
5 KommiekcHble uncia 10 1 .
matematiki
6 HarypaibHble U 1ieIble Yhcia 10 1 http://resh.edu.ru/
CucTeMBI palMOHATLHEIX, https://interneturok.ru/article/uroki-
7 VUPPALMOHAIBHBIX HOKaSaTeJ'II)HI:IX 12 1 matematiki
U JIorapu(MUIECKUX YpaBHEHUH -
8 3amaun ¢ mapamMeTpamu 16 1 http://resh.edu.ru/
o TToBTOpeHHe, 0606ImIeH e, 16 ) https://interneturok.ru/article/uroki-
cucTeMaTru3anus 3HaHU1 matematiki
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

MHokecTBO, onepanuu
HaJl MHOYKECTBAMH U X
CBOICTBA

https://interneturok.ru/article/uroki-

matematiki

Huarpammsl Ditniepa-
Benna

https://interneturok.ru/article/uroki-

matematiki

[Ipumenenue
TEOPETUKO-
MHOKECTBEHHOT'O
arnrmapara s peleHus
3a/1a4

PannonaneHble ynca.
OOBIKHOBEHHBIC U
JECSITUUHBIE Tpo0H,
MIPOIICHTHI,
OECKOHEUYHBIE
NePUOANYECKHUE TPOOH

PammonansHEIE YMCHa.
OOBIKHOBEHHEIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OCCKOHCYHBIC
NEPUOANYECKHE TPOOH



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

[Tpumenenue apoOeii u
HPOLCHTOB ISl
peIICHHUS IPHUKIIAHBIX
3a/1a4

[Tpumenenue apoodeii u
IMPOLCHTOB IJId
peLICHHUS IPUKIIAIHBIX
3a/1a4

JlelicTBUTENIbHBIC YHCIIA.
PanuonanesHble 1
MppaluyoOHaJIbHbIC YHCIIa

10

11

12

Apudmernueckue
oTIepaIuy C
JICCTBUTEIIbHBIMU
YHUCIIaMHU

Mopyis
JEHCTBUTENHLHOTO Yncia
Y €ro CBOMCTBA

[Tpubnnxénnple
BBIYUCIICHUS], TPaBUIIA
OKpYTJIEHUs, IPUKUIKA
U OLIEHKa pe3yJibTaTa
BBIYMCIICHHUI

OCHOBHBIE METO/IbI
pEILICHHUS TEJBIX U
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUU U
HEPABEHCTB




13

14

15

16

OCHOBHBIC METOJIBI
PEIICHUS TEBIX U
JTPOOHO-PAIIMOHATILHBIX
ypaBHEHUU U
HEPaBEHCTB

OCHOBHBIC METOJIBI
PEIICHUS TEBIX U
JIPOOHO-PAIIMOHATILHBIX
YpaBHEHUU U
HEPaBEHCTB

MHOro4IeHbI OT OJHOMI
nepeMeHHou. Jlenenue
MHOTOYJIcHa Ha
MHOT'OYJICH C OCTaTKOM.
Teopema besy
MHOTrO4JIEHEI C IEIBIMU

KodpUITHEHTaAMH.
Teopema Buera

17

18

19

Pemenne cucrem
JIMHENHBIX YPaBHEHUN

Pemienune cucrem
JIMHENHBIX YPaBHEHUN

Martpuna cuctemsl
JIMHEHHBIX YPaBHEHUM.
Onpenenurens
MaTpHULbI 2X2, ero
T€OMETPUUYECKUN CMBICIT
1 CBOICTBA;




BBIYHMCJICHUE €T0
3HA4YCHUA

20

Ornpenenurens
MaTpHULIbI 2X2, ero
T€OMETPUUYECKUN CMBICIT
1 CBOICTBA;
BBIYHCIICHUE €r0
3HAYEHUS

21

[Ipumenenne
OIIpeeNUTeNs 11
pELIEHUs CUCTEMBI
JIMHEUHBIX YpaBHEHUN

https://interneturok.ru/article/uroki-

matematiki

22

Pemenne npukitagHbIx
3a/1a4 C IOMOILBIO
CHCTEMBI JINHEHHBIX
ypaBHEHUH

https://interneturok.ru/article/uroki-

matematiki

23

24

25

Pemenue npuknagsbix
3a/1a4 ¢ IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUH

KonrtpomnbHas padora:
"ParnioHaibHbIE
yYpaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUN"

OYHKIHS, CIIOCOOBI

3a1aHus QyHKIUH.
B3aumHo obpaTHBIE



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
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https://interneturok.ru/article/uroki-matematiki

¢ynkunu. Komnosunus
byHKIHHA

26

I'padux pynkumu.
DnemMeHTapHbIe
npeoOpazoBaHus

rpaduKoB PYHKIHI

27

ObnacTp onpeneneHus u
MHOECTBO 3HaYCHUH
¢ynkuuu. Hymu
¢ynkunu. [IpomexyTKu
3HAK MMOCTOSIHCTBA

28

YErHble U HEYETHBIE
byHKINN.
[Iepnonnueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH

byHKIIUHN

29

MakcuMymsl 1
MUHUMYMBbI (QYHKITUH.
Haubosnbmiee n
HaVMEHbIIIEE 3HAaUCHUE

byHKIIUY Ha
IPOMEXKYTKE

30

JIluneitnas,
KBaJIpaTHYHAs U
JTpOOHO-IMHEHHAS

byHKIIIN

31

DeMeHTapHOe
UCCIIeIOBaHUE U




MOCTPOCHHE TPaPUKOB
9TUX QYHKIIUHA

32

DJIleMEeHTapHOE
UCCIIEIOBaHUE U
MOCTPOCHHE TPaPUKOB
TUX PYHKUIUH

https://interneturok.ru/article/uroki-

matematiki

33

34

35

CreneHn ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

CreneHn ¢ LEIbIM
nokazareneM. bunom
Hrrotona

CrenenHast GyHKIHS C
HaTypaJbHbIM U LEJIBIM
nokazarenem. E€
CBOMCTBa U rpaduk

36

KonTpomnbHnas pabora:
"CreneHHast GyHKLUS.
E€ cBoiicTBa u rpaduk”

37

Apudpmernueckuii
KOpPEHb HaTypaJIbHON
CTEIIEHU U €ro CBOKCTBA

38

39

Apudmernueckuit
KOPEHb HaTypaJIbHOMI
CTEIEHU U €ro CBOKWCTBA

[IpeoOpazoBanus
YHCJIOBBIX BBIPAKCHHIA,



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

COJIepIKAIINX CTETICHU U
KOpHHU

40

[IpeobpazoBanus
YHCJIOBBIX BBIPAKECHUM,
COJIeprKalIUX CTENEHU U
KOpHHU

41

42

43

44

45

[IpeobpazoBanms
YHUCIIOBBIX BBIPAXKCHHM,
COJIepIKaIINX CTETICHU H
KOpHH
HppannonanbHbie
ypaBHeHUs. OCHOBHbBIE
METOJIbI PEIICHUS
UPPaAIMOHATIEHBIX
ypaBHEHUI

WNppannoHanbHbie
ypaBHeHUsA. OCHOBHbIE
MCTO/bI PCUHICHUA
HppanOHAJIbHBIX
ypaBHEHUH

HppaumronanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HPpAIMOHATEHBIX
ypaBHEHUU

PaBHOCHIBHBIE
MepexXobl B PEIICHUU
HppalOHAIbHBIX
ypaBHEHUU

https://interneturok.ru/article/uroki-

matematiki
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46

PaBHOCUIIBHEIC
Mepexo/bl B pEIICHUHN
HppaloOHaAbHBIX
ypaBHEHUH

47

PaBHOCUIIBHEIC
MepeXo/Ibl B pEUICHUU
HMppaloOHaAIbHBIX
ypaBHEHU M

48

PaBHOCHUIIBHEIC
MepeXo/Ibl B pEeLICHUN
HPpALMOHATBHBIX
YpaBHEHUN

49

CgoiicTBa u rpadux
KOpHSI N-0M CTENEHU KaK
(GyHKIIUN 00paTHOM
CTETICHU C
HATypaJIbHBIM
nokasaresieM

https://interneturok.ru/article/uroki-

matematiki

50

CaolicTBa u rpaguk
KOpHSI N-OM CTETEHU KaK
byHKIIMM 00paTHOU
CTEIEHHU C
HaTypaJbHbIM
MOKa3aTeJeM

51

KonTponbhas pabota:
"CsolicTBa U rpapuk
KOpHS N-OM CTEIEHHU.
Wppannonanbubie
ypaBHeHHUA"



https://interneturok.ru/article/uroki-matematiki
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52

CreneHsb ¢
palMOHAIBHBIM
MokazarejieM U e€
CBOMCTBaA

53

CreneHsb ¢
palroHaIbHBIM
MokazarejieM U e€
CBOMCTBaA

https://interneturok.ru/article/uroki-

matematiki

54

Crernensb ¢
palroHaIbHBIM
IokKasarejieM u e€
CBOMCTBaA

55

56

57

58

59

Iloka3zarenpHas
GbyHKIMS, €€ CBOWCTBA U
rpaduk
Hcnons3oBaHue
rpaduka QyHKINH I
peueHust ypaBHEHU I
Hcnons3oBaHue
rpaduka QyHKINH I
pelIeHus] ypaBHEHUI
IlokazarenpHEIC
ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEIICHUS
MMOKa3aTelIbHBIX
yYpaBHEHUN

IToka3arenbHble

ypaBHeHHUs. OCHOBHBIE
METO/Ibl PEILICHUS



https://interneturok.ru/article/uroki-matematiki
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MOKa3aTeJIbHBIX
ypaBHEHUH

60

[Toka3arenbHble
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
MOKa3aTeJIbHBIX
ypaBHEHUH

https://interneturok.ru/article/uroki-

matematiki

61

KonTtponsnas pabora:
"ITokxazarenbHast
byHKIHS.
[Toka3zarenbHble
ypaBHeHuUs"

62

Jlorapudm guca.
CgoiicTa norapudma

https://interneturok.ru/article/uroki-

matematiki

63

64

Jlorapudm yucmna.
CaoiicTBa norapugpma
Jlorapudm uucna.
CgoiicTBa norapudma

65

JlecsaTuaable U
HaTypajbHbIE
J0rapupmbl

66

JlecsaTuaable U
HaTypaJbHbIE
jorapudmsl

67

[IpeobpazoBanue
BBIPAKECHU,
coJiepKaIINX
Jorapudmbl



https://interneturok.ru/article/uroki-matematiki
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68

[IpeobpaszoBanue
BBIPAKCHHUI,
coJieprKalnx
JorapudMbl

69

[IpeobpaszoBanue
BBIPAKECHUM,
coJiepKalIX
JorapudMbl

70

Jlorapudmmueckas
¢dyHKIus, €€ CBONCTBA U

rpaduk

https://interneturok.ru/article/uroki-

matematiki

71

72

73

Jlorapugpmuueckas
¢dyHKIus, €€ CBONCTBA U
rpaduk

Hcnonp3oBanue
rpaduka QyHKINH I
peleHns ypaBHeHUH
Hcnons3oBanue
rpaduka QyHKINH I
peleHns ypaBHeHUH

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEILICHUS
norapuMUIECKUX
YpaBHEHUNU

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS



https://interneturok.ru/article/uroki-matematiki
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norapuGMUIECKUX
ypaBHEHUH

76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbIE
METO/bI peIIeHUs
J0TapuPMHUECKUX
ypaBHEHUH

7

PaBHOCHITBHBIE
MepeXo/Ibl B pEeLICHUN
norapuGpMUIEeCKUX
ypaBHEHUI

78

79

80

81

82

PaBHOCHIBHBIE
MepeXo/Ibl B pEeLICHUN
norapuGpMUIEeCKUX
ypaBHEHUI

KonrtpomnsHas padora:
"Jlorapudmuueckast
GyHKIHS.
Jlorapudmuueckue
ypaBHeHUA"

Cunyc, Kocunyc,
TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa
Cunyc, Kocunyc,
TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC
Y apKTaHT€HC
YKCIIOBOTO apryMeHTa

https://interneturok.ru/article/uroki-

matematiki
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83

ApKCUHYC, apKKOCUHYC
U apKTaHIe€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb,
OIpezeIIeHue
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
apryMmeHra

85

86

Tpuronomerpuueckas
OKPYXHOCTBb,
OIpeZieIICHUE
TPUTOHOMETPUUECKHUX
(GyHKLUH YUCIOBOTO
apryMmeHra

OcHoBHbIE
TPUTOHOMETPUUECKHE

bopMmybl

87

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyIibl

88

89

OCHOBHEIC
TPUTOHOMETPHYCCKHE
bopMyIbt

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopMyIibt




90

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUM

91

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

92

93

94

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

Pemenue

TPUTOHOMETPUUYECKHX
YpaBHEHUN

https://interneturok.ru/article/uroki-

matematiki

95

Pemenne
TPUTOHOMETPUYECKUX
yYpaBHEHUHU

96

97

98

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU I

Pemienue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUYECKUX
YpaBHEHUU



https://interneturok.ru/article/uroki-matematiki
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99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

100

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

101

KonrpomnsHas pabora:
"TpuroHomeTpuyecKue
BBIPAXECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHuUA"

102

ITocnenoBaTeILHOCTH,
CII0COOBI 3aJTaHUS
IMOCJICIOBATEILHOCTEIA.
Metox MaTemMaTHIeCKO
WHIYKITUU

103

MoHOTOHHBIE B
OTpaHUYCHHBIC
MMOCJICIOBATEILHOCTH.
Hcropus ananusza
OECKOHEYHO MAaJIbIX

104

Apudmernueckas
nporpeccust

https://interneturok.ru/article/uroki-

matematiki

105

I'eomeTpuyeckas
Mporpeccust

https://interneturok.ru/article/uroki-

matematiki

106

beckoneuno
yOBbIBaroIas
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reoMeTpuyecKas
nmporpeccust

107

CyMMa 0eCKOHEUHO
yObIBaroIei
reOMETPUYECKOMN
POTpPEeCCUU

108

JIuHelHBIN 1
SKCITOHCHIIMATLHBIN
poct. Yucno e.
dopmyiia CIOKHBIX
MIPOLICHTOB

109

JIuHelHbIN 1
SKCITOHCHIIMATLHBIN
poct. Yucno e.
Dopmyiia CIOKHBIX
MIPOLICHTOB

110

Hcnonb3oBanue
MPOTPECCUU IJISt
pELICHUS PeaTbHbIX
3a7a4 NPUKJIIaTHOTO
Xapakrepa

111

112

113

KonTponbHnas padora:
"TTocnenoBarenbHOCTH
U porpeccun’

HenpepriBabie
(GYyHKLIUU U UX CBOICTBa
Touka pa3psbIBa.
AcumnToTs rpadukoB

byHKIMI

https://interneturok.ru/article/uroki-

matematiki
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114

CgoiicTBa (yHKIMH
HETIPEePHIBHBIX HA
OTpe3Ke

115

CgoiicTBa (yHKIMH
HETPEPHIBHBIX Ha
OTpe3Ke

116

Metox UHTEPBAIOB AJIst
pELICHUSI HEPABEHCTB

https://interneturok.ru/article/uroki-

matematiki

117

118

Metoa HHTEPBAJIOB JISt
pelieHus HepaBEHCTB

Metoa HHTEPBAJIOB JTsI
pEIICHUS HEPABEHCTB

119

[IpuMeHeHne cBOMCTB
HETPEPHIBHBIX (HYHKIUN
JUISl peIeHus 3a1a4

120

121

122

IIprmeHeHne CBOMCTB
HETPEPHIBHBIX (YHKIIUMA
JUISl peIeHus 3a1a4
IlepBas u BTOpas
MPOU3BOIHBIC (DYHKITUU
Ornpenenenue,
TEOMETPUYECKHUM CMBICT
MIPOU3BOAHOM

https://interneturok.ru/article/uroki-

matematiki

123

Ornpenenenne,
buznyecKuit CMbICI
MIPOU3BOAHOM



https://interneturok.ru/article/uroki-matematiki
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124

YpaBHeHue
KacaTelbHOU K rpaduky

byHKIUHA

125

YpaBHeHue
KacaTeJIbHOU K TpaduKy

byHKIIUN

126

127

128

[IpousBoanbie
AJIEMEHTapHBIX
byHKIII
[TIpouzBoaHkIe
3JIEMEHTapHBIX
byHKIMi
[Ipou3sBogHast CyMMBI,
MIPOU3BEICHHUS,
YaCTHOTO U
KOMIIO3UIINH (PYHKIIHIA

129

[IponsBoiHasA cymMBl,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3UIIUH (PYHKIIHI

130

[IpousBoHasA cymMBl,
MIPOU3BE/ICHNUS,
YacTHOTO U
KOMITO3UIIUH (DYHKITHIA

131

132

KonTponbhas pabota:
"IIponsBogHas"
IToBTOpEHue,
0000111eHHE,




cUCTEeMaTu3aIus
3HaHui: "YpaBHeHuUs"

133

IToBTOpEHue,
0000111eHNE,
CHCTEMAaTHU3allH
3HaHui: "Oyukiun"

134

135

136

I'onosas
IMPOMEIKKYTOYHAA
aTTeCTaIHsI:
KOHTpOJIbHAst paboTa

I'omoBas
MIPOMEKYTOUHAS
aTTeCTaIus:
KOHTpOJIbHAst paboTa

[ToBTOpEHHE,
0000111EHHE,

cUCTeMaTHU3aus 3HaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

IIpumeHeHue
MPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
9KCTPEMYMBI

IIpumeHenue
MPOU3BOJHOM K
HCCIICIOBAHUIO
byHKIUI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

https://interneturok.ru/article/uroki-

matematiki

IIpumeHeHne
MIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIUI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHenne
MPOU3BOIHOM K
HCCIEJIOBAHUIO
byHKIUH Ha
MOHOTOHHOCTH U
A3KCTPEMYMBI



https://interneturok.ru/article/uroki-matematiki
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10

IIpumeHeHue
MPOU3BOTHOM K
HCCIEI0BAHUIO
byHKIMA Ha
MOHOTOHHOCTbh U
KCTPEMYMBI

[Ipumenenue
MPOU3BOTHOM K
HCCIEI0BAHUIO
byHKIUI Ha
MOHOTOHHOCTbh 1
KCTPEMYMBI

Haxoxxnenue
HauOOIBIIETO U
HaUMEHBIIIETO 3HAUYECHUS
HETIPePBHIBHOU (PYHKITUN
Ha OTpe3Ke
Haxoxnenue
HanOOJIBIIETO U
HaVMEHBIIIETO 3HAYCHUS
HEeTIPePBIBHOU (PYHKITUN
Ha OTpe3Ke
Haxoxnenue
HanOOIBIIETO U
HalMEHBIIETO 3HAYCHUS
HenpepbrIBHON (QYHKIIUU
Ha OTpe3Ke
Haxoxnenue
HanOOJIBIIETO U

https://interneturok.ru/article/uroki-

matematiki
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HaWMEHBIIIETO 3HAYCHUS
HEenpepbhIBHON (QYHKIIUU
Ha OTpe3Ke

11

Haxoxnenue
HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYECHUS
HENPEePBIBHON () YHKITUH
Ha OTpE3Ke

12

Haxoxnenue
HanOOJIBIIETO U
HaMMEHBIIETO 3HAYCHUS
HENpepbhIBHON (QYHKIIUU
Ha OTpEe3Ke

13

IIpumeHeHue
MPOU3BOIHOM IJIst
HAaxO0KJICHUS
HaWJIy4dlIero peleHus B
MPUKJIAAHBIX 3a7a4ax

14

IIpumeHeHne
MPOU3BOTHOMN JJIst
HaXO0XKJICHUS
HAWJIYYlIErO pELICHUs B
MPUKJIAAHBIX 3a7a4ax

15

[IpumeHenne
MPOU3BOIHOMN JJIst
ONpeJIEIeHUsI CKOPOCTH
U YCKOPEHHUs IIpoLecca,
3aJJaHHOTO (POPMYIIOit
WK TpaduKOM




16

17

18

19

IIpumeHeHue
IIPOU3BOIHON JIst
OIIpeJIeJIEHUs] CKOPOCTH
U YCKOpPEHHUsI Ipolecca,
3aJJaHHOTO (OpMYJIOif
WK TpaduKoM

Kommnosumus hyHkmmii

Komnosunus ¢yHkimit

Kommozutust ¢pyHKIMi

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

20

I'eomeTpuueckue
00pa3bl ypaBHEHH Ha
KOOPJIMHATHOMN
IJI0CKOCTH

21

22

23

I'eomerpuueckue
oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOU
TUIOCKOCTH

KonTponpHas pabora:
"UccnenoBanue
(GYHKIUH C TOMOIIBIO
MPOU3BOJHOMN"
ITepBooOpazHas,
OCHOBHO€ CBOWCTBO
NePBOOOPA3HBIX
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24

25

26

[1epBooOpasubie
AJIEMEHTAPHBIX
¢dbynkuwmii. [IpaBua
HAXO0XKJICHHS
epBOOOpPa3HBIX

[lepBooOpasubie
AJIEMEHTAPHBIX
¢dbynkuwmii. [IpaBua
HAXO0XKJICHHS
MEePBOOOPA3HBIX

Huterpain.

['eomeTpuyeckuit
CMBICJ UHTETpaja

https://interneturok.ru/article/uroki-

matematiki

27

Brrunciaenue
OITPEIEIIEHHOTO
WHTEerpasa mno ¢popmyie
HrroTona-Jleionuma

28

Brruncnenne
OITPENIEIIEHHOTO
WHTEerpasa mno ¢popmyie
Hrrotona-JleliOnuna

29

30

[IpumeHeHne nHTErpaa
JJIA HAXOXIACHUA
IUTOIIAAEH MIIOCKUX
uryp

[IpumeneHnue unTerpaia
JJIs1 HAXOXKIACHUA
00BEMOB
FGOMeTpI/I'-IeCKI/IX TSI
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31

[Ipumeps! perennit
muddepeHIaTbHBIX
ypaBHEHUU

32

[Ipumeps! perienni
Qg depeHIranbHbIX
YpaBHEHUU

33

Maremarnueckoe
MOJICIIUPOBAHNUE
peanbHBIX MPOIIECCOB C
TTOMOIIIBIO

g hepeHIHATBEHBIX
ypaBHEHUH

https://interneturok.ru/article/uroki-

matematiki

34

35

36

37

KonTponbnas pabora:
"ITepBooOpa3nas u
uHTerpan”

Tpuronomerpuueckue
(GyHKLINHU, UX CBOIMCTBA
u rpaduKu
Tpuronomerpuueckue
(byHKLNHU, UX CBOICTBA
U rpaduKu
Tpuronomerpuueckue
(byHKLNHU, UX CBOICTBA
U rpaduKu

https://interneturok.ru/article/uroki-

matematiki

38

Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA
u rpaduKu
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39

Tpuronomerpuueckue
(GyHKLNU, UX CBOICTBA
U rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKOM
OKPYKHOCTH

43

OT160p KOpHEN
TPUTOHOMETPUUYECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://interneturok.ru/article/uroki-

matematiki

45

Pemenue
TPUTOHOMETPUYECKUX
HEpPaBEHCTB
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46

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KontponsHas pabora:
"I'paduxu
TPUTOHOMETPUUECKUX
GbyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METObI
pelIeHus
IIOKAa3aTeNbHBIX
HEPABCHCTB

https://interneturok.ru/article/uroki-

matematiki

50

51

52

OCHOBHBIE METOIBI
pelreHus
IIOKAa3aTENbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelreHus
IIOKAa3aTENbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
IIOKAa3aTEeNIbHBIX
HEPABCHCTB



https://interneturok.ru/article/uroki-matematiki
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53

OCHOBHBIE METOIbBI
pelIeHus
JIOrapu(PpMUICCKHX
HEPABCHCTB

https://interneturok.ru/article/uroki-

matematiki

54

OCHOBHBIE METOIBI
pelieHus
JIOrapH(PpMUICCKHX
HEPABCHCTB

55

OCHOBHBIE METObI
pelIeHus
JorapuPpMUICCKIX
HEPABCHCTB

56

OCHOBHBIE METObI
pelIeHus
JorapuPpMUICCKIX
HEPABCHCTB

57

58

59

OCHOBHBIE METOIBI
pelreHus
UPPAIMOHATEHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelreHus
UPPAIMOHATEHBIX
HEPABCHCTB
OCHOBHBIE METOIBI
pelieHus
HPPAITMOHATTLHBIX
HEPABCHCTB

https://interneturok.ru/article/uroki-

matematiki
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60

OCHOBHBIE METOIbBI
pelIeHus
HPPaIMOHATILHBIX
HEPABCHCTB

61

I'padmueckue meToan
pelieHus
UppalMOHATBHBIX
ypaBHEHUU

https://interneturok.ru/article/uroki-

matematiki

62

I'padmueckue MmeToapl
pereHus
UppaIOHATEHBIX
ypaBHEHUH

63

I'padmueckue MeToap!
pelIeHus
MMOKa3aTeIbHBIX
YpaBHEHUU

https://interneturok.ru/article/uroki-

matematiki

64

65

66

I'paduueckue MeTo b1
pelieHus
MTOKa3aTeIbHBIX
HEPaBEHCTB

I'padmueckue meToab
peueHns
JorapuPMUIecKux
YpaBHEHUI

I'padmueckue MmeToabl
peuieHus
JoTapu(PMUIECKUX
HEPABEHCTB



https://interneturok.ru/article/uroki-matematiki
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67

I'padmueckue meToab
pereHusI
JorapuPMHUUECKUX
HEPaBEHCTB

68

I'padmueckue meToan
pereHus
MOKa3aTeIbHBIX U
Jorapu(pMUIEecKUX
ypaBHEHUH

https://interneturok.ru/article/uroki-

matematiki

69

I'padmueckue MeToabl
pereHus
MOKa3aTeIbHbBIX U
Jorapu(pMUIECKUX
ypaBHEHUH

70

I'padmueckue MmeToap!
pelreHus
MOKAa3aTeIbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

['paduueckue meToapt
perieHus
MOKa3aTEeNbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora:
"HUppanurioHanbHEIE,
[I0Ka3aTeIbHbIE U
norapupMuUecKue
HepaBeHCTBa"
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73

74

75

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKast
(dhopmbI 3anucu
KOMIUJIEKCHOTO YHUCIIa

KomrmnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAst
(hopmbI 3anucu
KOMIIJIEKCHOTO YHUCIIa

Apudmernaeckne
OIepaIHH C
KOMITJICKCHBIMHU
YHCIIaMH

https://interneturok.ru/article/uroki-

matematiki

76

Apudmernaeckue
OIepaIHH C
KOMILJIEKCHBIMU
qHCcIaMu

77

Nzobpaxenue
KOMIIJICKCHBIX YHCEJI Ha
KOOPAMHATHOU
IJIOCKOCTH

78

Nzobpaxenue
KOMIIJIEKCHBIX YHCEJI Ha
KOOPJAMHATHOU
IIJIOCKOCTH

https://interneturok.ru/article/uroki-

matematiki

79

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIIJIEKCHOTO YU CIIa



https://interneturok.ru/article/uroki-matematiki
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80

®opmyia Myaspa.
Kopnu n-oii crenenu u3
KOMILJIEKCHOTO YHUCIIa

https://interneturok.ru/article/uroki-

matematiki

81

IIpumeHeHue
KOMIUIEKCHBIX YUCET
IUISL peLICHUs
(hbUBUYECKUX H
reOMEeTPUUYECKUX 3a7a4

82

83

84

KonTponbnas pabora:
"KommnekcHeie yucna"

HaTypaJ'IBHBIe H 1 CJIbIC
qucjia

HaTypaJ'IBHBIe H 1 CJIbIC
qucja

85

IIpumeHeHue
MIPU3HAKOB JACIIMMOCTH
LIETIBIX YUCEI

86

87

88

IIpumeHeHue
MIPU3HAKOB JACIIMMOCTH
LIETIBIX YUCEI

IIpumeHeHue
MPU3HAKOB JEITUMOCTH
nensix uncend: HOJI u
HOK

IIpumeHeHue
MPU3HAKOB JEITUMOCTH
menbix uncen: HOJI u
HOK
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89

IIpumeHeHue
IIPU3HAKOB JACIUMOCTH
LEJIBIX YUCEN: OCTATKU
10 MOZAYJIIO

90

IIpumeHeHue
IIPU3HAKOB JCIIUMOCTH
LEJIBIX YUCEN: OCTATKU
10 MOZAYJIIO

91

IIpumeHeHue
IIPU3HAKOB JACIIMMOCTH
LEJIBIX YUCEII: AITOPUTM
EBxnmpa [uist pemeHus
3aJ1a4 B LIEJIBIX YUCIIAX

https://interneturok.ru/article/uroki-

matematiki

92

93

KonTponbnas padora:
"Teopus 1enbIx yucen"

Cucrema u
COBOKYITHOCTh
YpPaBHEHU.
PaBHOCHIBHEIE
CHCTEMBI B CUCTEMEI-
CIICICTBHS

94

Cucrema u
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEBI I CUCTEMBI-
CIIEICTBUS
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95

96

97

98

99

100

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
UppalMOHATBHBIX
ypaBHEHUH

OcCHOBHBIE METO/BI
peLLeHHs] CUCTEM U
COBOKYIHOCTEH
MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOTbI
PELLIEHUS CUCTEM U
COBOKYITHOCTEM
MOKa3aTeNbHBIX
ypaBHEHUH

OCHOBHBIE METObI
pelIeHusl CUCTEM U
COBOKYITHOCTEMN
JorapuMUIECKIX
YpaBHEHUI
OCHOBHEBIE METOBI
pelIeHus: CUCTEM U
COBOKYITHOCTEMN

https://interneturok.ru/article/uroki-

matematiki
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JorapuMUIECKIX
ypaBHEHUI

101

102

[IpumeHeHue cucrem Kk
pELIEHUIO
MaTeMaTHUYECKUX 3a7a4
U 3a7a4 U3 pa3IMuHbIX
obJacTelt HAyKu U
peanbHOM KU3HH,
HUHTEpIIpETAIHS
MOJIy4YE€HHBIX
pe3yJIbTaToB

[Ipumenenue cucrem kK
pELIeHUIO
MaTeMaTUYeCKHUX 3a/1a4
Y 3a/1a4 U3 pa3IMYHbIX
oOyactell HayKH U
peanbHOM KU3HH,
HHTEPIIpETALUS
IMOJIYYEHHBIX
pE3yJIBTaTOB

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

103

[IpumeHeHne
HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4
Y 3a/1a4 U3 Pa3IudHbIX
obacTeil HayKu U
peaNbHON KU3HH,
MHTEPIIpETALNS
MIOJIyYE€HHBIX
pe3yabTaToOB
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104

105

106

Konrponsnas pabora:
"Cucremsl
paloHaIbHbIX,
UppalMOHATBHBIX
MOKa3aTeIbHbBIX U
JorapuMUIECKIX
ypaBHEHHUH"

PanmonanbHbie
ypaBHEHUS C
rapameTpamMmu

PanmonanbHbie

HEpaBEHCTBA C
napameTpamu

107

PanmonanbHbie
CHUCTEMBI C
rapaMeTpamu

108

109

110

HppanmonanbHele
YpaBHEHUS,
HEpaBEHCTBA C
napameTpamu

WppaunonanbHble
CHCTEMBI C
napameTpamu

IToxa3aTennHBIC
YpaBHEHUS,
HEPABEHCTBA C
rapaMeTpamu




111

Iloka3zarenbpHbIe
CHUCTEMEI C
rapameTpamMmu

112

Jlorapudmudeckue
YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu

113

114

115

Jlorapudmudeckue
CHUCTEMBI C
napameTpamu

Tpuronomerpuyeckue
ypaBHEHUS C
napameTpamu
Tpuronomerpuyeckue

HEpaBEHCTBA C
napameTpamu

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

116

Tpuronomerpuueckue
CUCTEMBI C
rapameTpamu

117

118

[Toctpoenue u
HCCIIEA0BAHUE
MaTeMaTHYECKUX
MOJEJIEH peabHBIX
CUTYalHH C IOMOILBIO
YpaBHEHUH C
rnapameTpamu
[Toctpoenue u

HUCCICIOBAHUC
MAaTEMAaTHYCCKUX

https://interneturok.ru/article/uroki-

matematiki
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MOZEJIEH peabHbIX
CUTYalui C IOMOILBIO
CHUCTEM ypaBHEHUM C
rnapameTpamu

119

120

[Toctpoenue u
HCCIICIOBAHUE
MaTeMaTH4YECKHUX
MOJIEJIEN peaTbHbIX
CUTYaIUi C IOMOIIIBIO
CUCTEM YpaBHEHUU C
rnapameTpamu
KoHntposbHas padora:

"3agauu ¢
napametrpamu"

121

IToBTOpEHuME,
00o01Ienue,
CHUCTEMAaTU3aLHs
3HaHui: "YpaBHeHus"

122

IToBTOpEHME,
00o01Ienue,
CHUCTEMaTU3aLHs
3HaHui: "YpaBHeHus"

123

IToBTOpEHME,
000011IcHNE,
CUCTEeMaTU3alus
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHU"

124

[ToBTOpEHME,
0000111cHNE,




cucreMarmu3anuia

3HaHuii: "HepaBencrna'

125

[ToBTOpEHHUE,
0000111eHNE,
CUCTEMAaTU3aLUs
3HaHuii: "HepaBeHncrna"

126

127

128

129

130

[ToBTOpEHUE,
000011EHNE,
CUCTEMAaTU3aLIUs
3HaHuii: "HepaBencra"

IToBTOpEHUE,
000011IeHHE,
CUCTEMAaTU3aLIUs
3HaHuii: "[IponsBoanas
u e€ npumMeHeHue"

[ToBTOpEHuUE,
000011IEHHE,
CHUCTEMaTU3alHs
3HaHuii: "[IponsBoanas
u e€ npumMeHeHue"

[ToBTOpEHME,
00o01Ienue,
cucTeMaTu3anus
3HaHui: "[IponsBonHas
u e€ npumeHeHue"
[ToBTOpEHHUE,

0000111cHNE,
CHUCTEMAaTH3aIUs




3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3alHs
3HaHui: "Oynkun"

https://interneturok.ru/article/uroki-

matematiki

132

133

134

135

136

[ToBTOpEHME,
000011EHNE,
CHCTEMAaTH3alHs
3HaHuit: "Oyakun"

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3alHs
3HaHuit: "Oyakun"

T'omoBas
IIPOMEXKYTOYHAs
aTTecTalus:
KOHTpOJIbHas paboTa

l'onoBas
IIPOMEKYTOUHAS
aTTecTalus:
KOHTpOJIbHas paboTa

[ToBTOpEHuUE,
0000111EHNE,
CHCTEMAaTHU3alHs
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

https://interneturok.ru/article/uroki-

matematiki
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YUYEBHO-METOJNYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYEHUKA.

1) Marematuka. Anrebpa M Hadajla MaTeMaTHYeCKoro axammsa. 11 Kiacc.
Mep3nsak A.I'., Homuposckuii J.A, IlomskoB B.M.; noa penakuuen
[Toponsckoro B.E., U3narensctBo: «IIpocBenienuney.

2) Matemaruka. AnreOpa ¥ Hayaila MaremMaThHdeckoro axammsa. 10 kiacc.
Mep3nsak A.I'., Homuposckuii .A, IlomskoB B.M.; noa penakuuein
IToponsckoro B.E., U3narensctBo: «IIpocBemenue».

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA.

1) JI.LA.AnekcanapoBa. AnreOpa W Hadajga aHalIM3a: CaMOCTOSTEIbHbBIC
pab6otsl. 10 xnacc - M.: Muemo3suna, 2019.
2) 1) JI.A.AnexcanapoBa. AjireOpa W Hadvajga aHaju3a: CaMOCTOSTCIIbHBIC
paboTsl. 11 knace - M.: Muemo3suna, 2019.
3) A.I''Mopakosud, E.E.TynpunHckas. AnreOpa um Hadama anammza. 10 — 11
KJIACCBI: KOHTPOJIbHBIE paboThl. M.: MHemo3una, 2019;
4)J1.0./lennmieBa. anreOpa W Havana aHanu3a.l0-11 kimaccel: TemaTHyecKue
TECTHI 1 3a4eThl. M.: Muemo3uHa, 2019
5) 'eometpus: aunaktudeckue marepuansl s 10 u 11 kmacca / b.I'. 3uB.- 9-¢
u3a. — M.: [Ipocsemenue, 2019.

6) A.I'Mopakosud. Anredpa u Hayaia aHaiau3a. Meroanueckoe mocooue s
yuurensa. M.: Muemo3una, 2015.

7 ) Iloypounsle pa3padoTku no reomerpun. 10 kimacc / Coct.B.A. fIpoBenko. —
M.: BAKO, 2016.

8) A.Il.Epmora, B.B.I'0710600p0opK0. cCaMOCTOSTENBHBIC M KOHTPOJIBHBIE paOOTHI
o reomerpun s 10 kmacca. — M.: Unekca, 2016.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1) TIpesentanus: festival.lseptember.ru

2) https://interneturok.ru/article/uroki-matematiki
3) http://resh.edu.ru/
4) http://lwww.edu.ru/index.php

5) https://math-ege.sdamgia.ru
6) http://alexlarin.net
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