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MOSICHUTEJBHAS 3AIIMCKA

PaGouyast mporpamma y4eOHOro Kypca «AJredpa U Hayajia MaTeMaTHIECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEILHOIO CTAHIAPTA CPETHETO
obmiero oOpa3oBaHus, C Yy4Y4ETOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBSBIAEMBIX K MaTEMAaTHYECKOMY OOpa30BaHUIO, W TPAJUIUN POCCUHCKOTO
oOpa3zoBanusi. Peanuzanus mporpaMmbl O0OCCIICUMBACT OBJIAJICHUE KJIFOUYCBBHIMH
KOMIICTCHIIMSIMK, COCTABJISIFOIIIMMHA OCHOBY JUISI CAMOPA3BUTHUS W HEMPEPHIBHOTO
o0Opa3oBaHMs, IIEIIOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO W ITO3HABATEIHHOTO
Pa3BUTHS IMYHOCTH O0YYAFOIINUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadana MaTeMaTU4ECKOrO aHAINW3a» SIBJSIETCS OJAHUM U3
HauOojiee 3HAYMMBIX B MPOTrpamMMe CTapIied IIKOJIbl, IMOCKOJbKY, C OIHOU
CTOPOHBI, OH OOECHEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3y Uid H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIpyroi CTOpPOHBI, (OPMHUPYET JIOTUUECKOE U
aOCTpakTHOE MBIIIJICHUE Y4yallUuXcs Ha YPOBHE, HEOOXOAMMOM JMJIi OCBOEHUS
KypcoB HH(OPMATHUKH, OOIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4Yalluecs OBJIAJEBAalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpMYJIHUPYET CBOU JIOCTHKEHUS B MaTEMaTHUECKOH dopMme.

Kypc anredpel 1 Hayasl MaTEMaTUYECKOr0 aHAIN3a 3aKJIabIBAET OCHOBY AJIs
YCIIEIIHOTO OBJIAJCHUS 3aKOHAMM (U3MKH, XHUMUH, OHOJOTMH, INOHMMAHUSA
OCHOBHBIX TEHJICHIMH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IO3BOJISIET
OpUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEAHEBHOW XKM3HU. B TOXe Bpems OBlaneHHE
aOCTpakTHBIMU M JIOTUYECKM CTPOIMMHM MaTEMaTUYECKMMH KOHCTPYKLHUSAMHU
pa3BUBacT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HNCTHHHOCTb
YTBEPXKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alnio, abCTparupoBaHue U
aHaJIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1€e n3yuenus
anreOppl M HayaJl MAaTEMaTU4YeCKOro aHaliu3a B CTapllied IIKOJE Yydaluecs
IIOJIy4arOT HOBBIM OIBIT PELICHHS MPUKIAIHBIX 3a4ad, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalMd W HHTEpPIpETaluu
NOJIyYEHHBIX  pEUIEHUH, 3HAKOMATCA C  OpUMEPAMH  MAaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM B MpPHUPOJAE, HAYKE M B HCKYCCTBE, C BbLIAIOUIUMUCS
MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

Kypc o6sagaer 3HAUMTENbHBIM BOCIHTATENIBHBIM IOTEHLMAIOM, KOTOPBIH
peanm3yeTcsl Kak depe3 y4eOHbI maTepuani, CoCOOCTBYIOMINKA (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK U Yepe3 CHeHUPUKYy Y4EOHOH IesITeNIbHOCTH,



TpeOyroleit CaMOCTOSATEIILHOCTH, AKKypaTHOCTH, POJOJIKUTEIBbHOM
KOHLIEHTPAalMX BHUMAaHHS U OTBETCTBEHHOCTH 3a IMOJYYEHHBIN pe3yJsbTarT.

B ocnoBe metomuku oOydenuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CJIEYIOIIUE COAEPKATEIBHO-METOANYECKUE JMHUM: «YUHcCiia W BBIYMCICHHS,
«Dyuknun  u - rpadukm», «YpaBHeHHMST U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPKATEIBHO-METOAMYECKUE JIMHUM H3Y4aroTCs Ha IPOTSHKECHUM JBYX JIET
oOy4deHHUsl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJIHAS APYr JIpyra U MOCTEIEHHO
HACBIIIAsCh HOBBIMM TEeMaMd M  pasgenamu. JlaHHbIA Kypc — sIBIsieTCA
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe coiepKaHue HECKOJIbKHX
MaTEMaTHYECKUX JAUCLHUILUINH: ajreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIN3,
Teopusi MHOXKecTB U JAp. [lo Mepe Toro kak ywamuecs OBJIAZE€BalOT BCE Ooiee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, Y HUX MOCJIEI0BaTEIbHO POpMHUpYETCs U
COBEPILECHCTBYETCA YMEHUE CTPOUTh MATEMaTUYECKYyID MOJENb pEaJbHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJY4YeHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTHUECKOI0 aHaJIN3a», JUIsl PEIIEHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATH MOJyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOaUYECKas JIMHUS «HUucna M BBIYMCIEHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAHUS AEMCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4yaTo B OCHOBHOM IIkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YJIENAETCA
(OpMUPOBAHNIO NPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKJIOYANOUIMX B ce0s
UCIIOJIb30BaHUE pAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPaMOHAIIBHO BBIIOJNHATh JEHCTBUA C HUMH, JelaTb HPUKUAIKY, OLIEHUBATH
pe3ynpTaT. OOydarompecss MNOJYy4YalOT HAaBBIKM NPUOMIKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C UHMCIIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opme,
UCIIOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUN.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCS HA MPOTSHKEHUM BCETO
oOydeHHss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszzesie MNporpamMmbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIAJEeBatOT
pa3IMYHBIMM METOJAMH PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPaBEHCTB U X cucteM. [lomydyeHHbIe yMEHUS UCIIOJIB3YIOTCS IPU UCCIIEJOBAHUN
(GYHKIMI C TOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rsl 1Mo (opMysiaM, IpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TAKKE BBIPAKECHUM,



COJIepKalX CTerneHn u Jjorapudmel. brarogaps u3yueHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOIO U
aOCTPakTHOTO MBILIUICHUSA YydYalluxcs, (OPMHUPYIOTCA HAaBBIKM JETyKTUBHBIX
paccyxaeHuil, paboOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Airedpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl JJIsi PELIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToMYeCcKass JUHUS «DPyHKIUUM U TpaduKW» TECHO
NIEPEIUIETACTCS C NIPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEN0BATENBHOCTD W3Y4YCHHUS MaTrepuraa. N3yuenne CTEIIEHHOU,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIH, UX CBOWCTB
U rpaduKoOB, UCIIOJIb30BAaHUE (PYHKLIMU JUIs PELICHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3TOM Oo0ibllIOe BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUU, UCII0Ib30BAaHUIO AaHAJIOTUH.

CopnepxarenpHas nuHuA «Hadana MareMaTndeckoro aHaiau3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M NMPUKIAIHBIX 3a7ad,
JOCTYMHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEI0BaTh U
cTpouTh rpadukd (YyHKUWN, ONpEAeNsTh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUS, BBIYUCIATH IUlomaau (uUryp U oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMS IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEH pealbHbIX CHUTYalHM,
HaxXO0JICHUS HAWIYYIIETO PELICHUs B INPUKIANHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHMX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOI'O aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAJIBHO-IOTHYECKOIO U KPEATUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHHKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJIAIOIIMXCSl PE3yJIbTAaTaX, IIOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MEeTOAMYECKas JTUHUA «MHOXECTBA U JIOTUKa» B OCHOBHOM
IIOCBSLIIEHA  JJIEMEHTaM  TEOPHMM  MHOXKECTB. [€OpPETHKO-MHOKECTBEHHBIC
IIPEACTABICHNS NPOHU3BIBAIOT BECh KyPC IIKOJIBHOM MATEMATUKHU U IPEIJIararoT



Hanbosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHU CBSI3bIBAIOT PA3HbIE MATEMATUUYECKUE TUCLUIUIMHBL B €IUHOE
uenoe. IToatoMy BaXHO JaTh BO3MOXXHOCTb IIKOJIBHUKY IOHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCIOJIb30BAaTh €ro I
BBIPAKECHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJCIMPOBAHUSA, KOTOpPbIE IPU3BAHBI
c(OopMHPOBaTh HABBIKH IOCTPOEHUS MOJIEIEN peabHbIX CUTYalUi, UCCIIEIOBAHUS
TUX MOJEJIEH C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTHUYECKOTO aHajau3a U
VHTEPIPETALUK NIOJyYCHHBIX pE3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIU
U3 pa3iesioB IIPOrpaMMbl, IOCKOJIBKY BECh MaTEpHal Kypca IIUPOKO MCHOJb3YyETCs
JUISL peleHus] IPUKIAAHBIX 3a1a4. [Ipu pemeHun peaibHbIX NPaKTUYECKUX 3a7ad
ydaliiecs: pa3BUBAalOT HAOJIIOAATENBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETH3UPOBATH
npobsieMy. [lesTenbHOCTh MO (OPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJja4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Airedpa M Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM miaHe Ha HM3ydeHHE Kypca aiareOpbl M Havyal MaTeMaTHYECKOro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OCCKOHEUHbIE  MepuoAuvecKkue apodu. ApudpMeruyeckue  omnepauud ¢
palMOHAIBHBIMU YHCIIAMU, PE0Opa30BaHKs YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJisl PEIICHUs MPUKIAAHBIX 337ad U3 Pa3IMYHBIX OTpacie
3HAHUU U PEATbHOM KU3HH.

JelictBuTenpHple 4nciia. PalMoOHalbHBIE W UPpPALMOHANBHBIE YHCIIA.
Apudmernueckue omnepandd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneMm. CranmaptHas  Qopma  3amucu
NEUCTBUTENHLHOTO uwncha. Mcmonp3oBanwe moaxoasmied (OpMBI  3amucH
JNEUCTBUTEIBHBIX YHUCEN MJI PELICHUS NPaKTHUYECKUX 3aad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HATypaldbHOM  cTemeHd.  JledcTBus  C
apu(pMeTHYECKUMU KOPHAMHU HATYpaJIbHOMN CTETIECHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTon uHTEpBANOB.

Pemenue nenpix u [poOHO-PaLIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHalbHBIX YPABHEHUM U HEPABEHCTB.

Perienue TpuroHOMETpUYECKUX YpaBHEHUM.

[IpuMeHEHNE ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.

DyHKIUN U TPAPUKH

Oynkums, crnocodsl 3amaHus ¢GyHkouu. ['paduk  dyskiuu. BzaumHO
oOpaTHbIe PYHKIIUH.

OO6usacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA. YETHBIE U HEUETHBIC (DYHKLIUU.

CrenenHasi pyHKIMS C HATypaJbHBIM U IEJIBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHs 1-OM CTEIIEHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Havasa maTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEIOBATENBHOCTH.

ApudmeTrnueckas 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIECH T'€OMETPUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHME NpOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOKecTBO, omnepanuu HajJ MHO)KecTBaMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUS

Harypanpubie u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapugm yucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHH, COEPIKALIUX JTOTAPUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PpPalUOHAIBHBIM
IIOKa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE YypAaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHCHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 PazIU4HbIX O0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkumsa. [lepuoguueckue  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢yHkun. MakcumyMbl 1 MUHUMYMbI GyHkiuu. HaunOosbliee M HamMmeHbIlee
3HaYeHHe (PYHKIHNU HA TIPOMEXKYTKE.

TpuronomeTrpruueckue QyHKIUH, UX CBOWCTBA U TPapUKH.

IToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 PElICHUS YPAaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATIbHON KU3HMU.

Hayana MaTeMaTH4eCKOro aHajIu3a

HenpepriBable ¢pyHKIIMU. MeTox HHTEPBAIOB /7Sl PELICHHS] HEPABEHCTB.

[IpousBonnass  ¢yHkuuu. [eomerpudyeckuii ©u  QU3MUECKUNA  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHbie  dJ€MEHTApHBIX  (QYHKUUNA.  DOpMyJibl  HAXOXKIACHUS
IPOM3BOJHON CyMMBI, MPOU3BEAEHUS U YaCTHOTO (DYHKIIUHA.

[TpumeHeHne MPOU3BOJHON K UCCIEIOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUus (QYHKIMKU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dIlIEero pEIICHUs B
NPUKIAIHBIX 3aJadyax, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
dbopmyoit uiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpas3HbIX.

WNHuterpan, ero reoMeTrpuyeckuii W (Quanueckuid cMbIci. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMceTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXKCHHC HAa YPOBHEC CPCAHETO O6IHCFO O6paBOBaHI/I}I cileayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
nporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYCHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaKIAHCKON UACHTUYHOCTH, YBAXKEHUS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HYKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;
c(OpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETroO.

DCTeTUYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3azjay, peleHnu, paccyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HaHUSA B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAaHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, perysipHast buznueckas AKTUBHOCTb); ¢duznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIIBHOM
JesITeIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMI0 Ha MPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOIHONW M COLUAIBHOU
Cpelbl, OCO3HAHMEM TJIOOATBPHOTO  XapakTepa JKOJOTUYECKUX  MpodiieM;
OpHEHTAallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JIaCTH  OKpyKalolel cpeabl, IUJIAaHUPOBAHHUS TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPY>KAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO O3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOW TMPAKTHKH, I[MOHUMaHHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl PA3BUTHS LMBUIM3ALMHU; OBJANECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh IMPOEKTHYI0 M HCCIIENOBATENbCKYIO JESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTAThl OCBOCHMS MPOrpaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJHCAOWe20  Mupa,  NpUMeHeHue  J102UYeCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie lornueckue NenuCTBUsA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, MOHATHUM, OTHOILICHUW MEXIY MOHATHUAMU; (HOPMYyIUPOBAThH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOT'O aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUpPOBaTH W  TPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHBIC;

BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUI (TPSMBIE U OT NMPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUYUE, MPOdIEMYy,
yCTaHABJIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0beKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pE3ybTaTam
NPOBEAEHHOTO HAOJIOICHHUS, UCCIICIOBAHMs, OIEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nuadpopmanueii:

BBISIBIIATH JIePUIMTH UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELLICHHUS 3a]1auu;

BEIOMpAaTh  WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpapruecK;



e OIICHUBATH Ha/IEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 0Oecnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIpPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TICJISIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX UM MHUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJIbTarT;

e B X0/€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAEMOIl TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIICHMs; COMOCTaBISATh CBOUM CYXKICHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JMayora, OOHapy»MBaTh pa3linuyue U CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMPEACTABIATh  PE3YJbTAThl  pEIICHUS  3aJadd,  OIKCIIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IOHMMATh U  HWCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JIESATENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOM
paboThI, pacpeaeNsTh BUAbl padoT, JOrOBapUBaThCS, 00CYXKIaTh IIPOLIECC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e Y4acCTBOBaTh B IPyNMNoBbIX hopMax paboThl (00CYXAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pPabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(hopMyIUPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pezynamuesnuie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHUS 3a]laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpOJIb:

e BIAJCTh HAaBBIKAMU IIO3HABATENbHON pediexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CaMOKOHTPOJIA Ipolecca H
pe3yJibTaTa perieHusl MaTeMaTUYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIECHUBATH COOTBETCTBUE pE3YJbTaTa WEIHM W YCJIOBHUSIM, OOBICHATH
IIPUYMHBl TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3YJIbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpelHEero oOIIero oOpa3oBaHUsl JIOJDKHO OOecneuuBaTh JOCTHXKEHUE
CJIEIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTth MOHATHUSIMH: PALMOHAIIBHOE U JEHWCTBHUTEILHOE YHCIIO,
OOBIKHOBEHHASI U JECSITUYHAs APOOb, TPOLIEHTHI.

BoeinmonHATe  apudmeTHueckue — Omepaldd € PAUMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonHaTe npuOImKEHHBIE BBIUMCICHUS, UCIIONB3YS MpaBujla OKPYTJICHHUS,
JeJaTh IPUKUIKY U OLICHKY PE3YJIbTaTa BIYNCICHUMN.

OnepupoBaTh NMOHATUSMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcu JIEHCTBUTENIBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3allUCU IEHCTBUTEIIBHBIX YUCEN IJIS1 PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IIPOU3BOJIBHOIO YIUIA,
UCIIOJIb30BAaTh 3aIKUCh IIPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHMS U HEpaBeHCTBA

OnepupoBaTth NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoinonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUsl LIETBIX, PAlMOHAIBHBIX W HPPAMOHATBHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  IEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBaTh pealibHbIC CHUTyalldd Ha S3bIKE anreOphl, COCTaBISATH
BBIPDAKEHUS, YpAaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/laud, HCCIEI0BAThH
MOCTPOEHHBIE MOJIEIH C UCIIOIh30BAHUEM allliapaTta anreopshl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ompezeNieHusT U MHOXECTBO 3HAu€HUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMH, HYIH
GyHKUIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBaJPATUIHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBaTth rpaguku QyHKUUNA Uil HUCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEHN MpU pElIeHUH 3a/1ad U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXK]Ty BETHUMHAMH.

Hauana MaTeMaTH4ecKoOro aHajan3a

OnepupoBaTh MOHATHUSMH: IOCICAOBATEILHOCTh, apumeTHdeckas u
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBarolias reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IIOCIEI0BATEIBHOCTEN U IIPOIPECCUN ISl PELLICHUS
peaNbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHITUSIMUA: MHOXKECTBO, OMEPAIIMU HAJl MHOKECTBAMMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jii  ONUCaHMS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpU pEHICHUH 3a7ad M3 APYruX ydeOHbIX
IIPEAMETOB.

OnepupoBaThb  MOHSTUAMMU: ONPEAEIICHHUE, Teopema, CJIIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIE€JI0€ YHUCIO; MCIIO0Ib30BaATh
MPU3HAKN JIEJIMMOCTH ILIEJIbIX YHMCEN, PA3JIOKCHUE YMCIIa HA MPOCThIE MHOXUTEIH
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTEIICHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JOTapudPM 4YHCIIA, TECITUYHBIC U HATypabHBIC
Jorapu(MsbI.



YpaBHeHMs U HEpaBeHCTBA

[IpumensTh  CcBOWCTBa CTeHmeHW JUId NpPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEPUPOBATh IOHATHAMM: ITOKA3ATEIBHOE YPAaBHEHHE WM HEPABEHCTBO; peEIIATh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHusl  BBIPAXKEHWM, COJAEp)KaUIUX Jorapugmsl,
OIEpUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts pemenus npocTeNmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl PELICHUS IPAKTUYECKUX 3aa4.

HaxomuTpe pemenus npocTeUInX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MonenupoBaTb peajbHblE CUTYyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHUSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM armapaTa aareOpbl.

DOyHKIUN U TPaPUKH

OnepupoBaTh MNOHATUSAMH: MEpHOAMYECKass  (DYyHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH (DyHKLIMH, TOYKM OKCTpeMyMa (YHKIMHM, HauOonbliee U
HauMEHbIlIee 3HAUYEHHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX I
UCCIIeIOBaHMsI (PYHKIINU, 3aJaHHON TpaduKOM.

OmnepupoBarh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxaTh UX HA KOOPAMHATHOM IIOCKOCTHU U
VICIIOJIB30BATh I PELICHUS YPABHEHUM U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHOW TUIOCKOCTH I'padUKU JTUHEWHBIX YpaBHEHUI
Y MCIIOJIb30BaTh MX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnone3oBath rpaduku (QYHKIMA JUIS HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTrUX Y4eOHbIX AUCLMILINH.

Havyana MmaTeMaTH4eCKOro aHaJIN3a

OmnepupoBaTh MOHATUSAMU: HENpephIBHAs (YHKIUS; MPOU3BOIHAS (QYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHI CMBICI IPOU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs npon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEIECHMS, YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEN0BaHUS (YHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YIbTaThl UCCIECTOBAHMS K TOCTPOSHUIO IPa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHMS HAWIydlIero pEIICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OmnepupoBarh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpas3HbIe 3JEMEHTAPHBIX (DYHKIMA;, BBIYHCISATH HHTETPAI
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIE COIMAIbHO-DKOHOMHYECKOTO U
(u3MUECKOro Xapakrepa, CpeACTBAMH MATEMAaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
MHokecTBa pallMOHAJIBHBIX U
1 eMCTBUTEIBHEIX Uncel. PalimoHanbHbIE 14 1 bubmorexa [IOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynknuu 1 rpadukn. CTEeHb C MeIbIM 6 bubmmoreka [JOK
MmokKa3aTelieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuil KOpeHb N—0il CTENEeHH. 13 ] Bu6muotexa [JOK
HppauunoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}{/OMGT un. TpUrOHOMETPUIECKHE 22 1 bubmorexa [IOK
p pHi- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenLHOCTH U MPOTPECCUU 5 bubmorexa OK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 3 ] but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
CreneHs ¢ palliOHATBHBIM ITOKA3aTeJIEM.
1 [TokazatenpHas ¢pyHkums. [lokazarenpHbIe 12 1 bubmorexa OK
YHROI https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuyeckas KIIHSL.
2 HOFapI/IiMI/I‘IeCKI/Ie q)y:BII{leHm u 12 buomorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuroHomerpudeckue KITUU U UX
3 rpa(bm(n T IP)IFOHOMeT(bpi,feclliﬂe 9 1 bubmmorexa LIOK
P 1P p https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bubmunoreka LIOK
4 IT T i 24 1
POMSBOAHALL. LIPUMCHCHICS HPOTSBOAHOH https://m.edsoo.ru/f11c4afd
bu6munoreka LIOK
> Hurerpait i ero npuMeHeH A ? https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 CHCTeMbl ypaBHeHHi 12 ! https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
7 HarypanbHbie H ueisie tHeia 6 https://m.edsoo.ru/f11c4afd
[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS bubmunoreka LIOK
8 . 18 2
3HAHUM https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
HU3yUeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOk€eCTBO, ONepaIy HaJl
MHOX€ECTBaMU. JluarpaMMsl
Olinepa—BeHHa

https://m.edsoo.ru/9d19abb4

Parmmonanbabie yncia.
OOBIKHOBEHHBIE U JECITUYHBIE
poOH, IPOIIEHTHI, 0ECKOHEUHBIE
MEePHOINYECKHE TPOOH

https://m.edsoo.ru/1blfledd

Apudmernueckue orneparuu ¢
paloHaIbHBIMU YHCTIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPAKECHH I

https://m.edsoo.ru/a362a485

[Tpumenenue apoOeil 1 NPOLIEHTOB
JUIS pellieHus] MPUKIIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUU U
peanbHOU KU3HU

https://m.edsoo.ru/21b93 1 ff

[Tpumenenue apoOeil 1 NPOLIEHTOB
JUIS pellieHus] MPUKIIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUU U
peanbHOU KU3HU

https://m.edsoo.ru/7ada545d

JlelicTBUTENbHBIC YHCIIA.
PanmonaneHble 1 HppallMOHAJIBHBIE

https://m.edsoo.ru/51ed382a




qucia

Apudmerndeckue orneparuu ¢

7 . https://m.edsoo.ru/ec94eb49
JIEHCTBUTEILHBIMH YUCIIaMU
[TpuOnmxEHHBIE BBIYUCIICHUS,
8 MpAaBWJIA OKPYTIIEHUS], TPUKUKA U https://m.eds00.ru/5b32b5t6
OLICHKA pe3yJIbTaTa BBIUYMCICHUM
9 TorecTsa H TORICCTRCHHEIE https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs
10 VYpaBHEHME, KOPEHb YPAaBHEHHUS https://m.edsoo.ru/cb687d5d
11 HepaBeHncTBo, penieHre HepaBeHCTBa https://m.edsoo.ru/4552de21
12 Merox nHTEpBANIOB https://m.edsoo.ru/49d95fal
Pemenue nensix u apo6HO-
13 palMOHANBHBIX YPAaBHEHUU U https://m.edsoo.ru/a25¢9tbd
HEPaBEHCTB
KonrponsHas pabora o Teme
"MHokecTBa pallHOHAIBHBIX U
14 INEUCTBUTENBHBIX YHCETT. https://m.edsoo.ru/53d62fcc
PanmonansHble ypaBHEHUS U
HEpaBEeHCTB"
OyHKIMA, CIOCOOBI 3aJaHHs
15 ¢dbyakumun. B3anmao oOpaTHbIE https://m.edso00.ru/7299788e
byHKIIT
I'padux pynkumu. O6macTb
16 ONPEAENCHHS 1 MHOKECTBO SHAMCHI https://m.edsoo.ru/bebl154¢
¢bynkuuu. Hynu ¢pynkuuu.
[TpoMexyTKH 3HAKOMOCTOSIHCTBA
17 YérHble 1 HeUETHBIE HYHKIINN https://m.edsoo.ru/dd4c69a6
18 CreneHn C LEIBIM ITI0Ka3aTEIEM. https://m.edsoo.ru/7edb6c¢39




CrangaprtHas ¢popMa 3arucu
IOEUCTBUTEILHOTO UMCiIa

Hcnonb3oBanue nmoaxossimeii popmbl
3aIUCH AEUCTBUTEIBHBIX YACEIT IS

19 https://m.edsoo.ru/e5e2b28d
peleHust PaKTUYECKHUX 3a/1a4d 1
MpeACTaBICHUS JaHHBIX
CrenerHast GyHKIHS C HATYPATbHBIM

20 U LEJILIM IToKa3aTeeM. E€ cBolicTBa u https://m.edsoo.ru/f9586ald
rpadux
A eTUUECKHH Kope

21 pudm THqu KCHH KOPEHb https://m.edsoo.ru/f9144459
HaTypaJlbHOW CTETICHU
A eTHYECKHUHU Kope

22 pucm anu HH KOpCHb https://m.edsoo.ru/2d868858
HaTypaJlbHOW CTETICHU
Croii

23 BoucTBa ap\,H(bMeTquCKOFO KOpHA https://m.edsoo.ru/cc7b779a
HaTypaJbHOM CTENEHU
Croii

24 poucTsa aI?,H(bMeTquCKOFO KopHs https://m.edsoo.ru/d5ab8c14
HaTypajibHOW CTETICHU
Croii

25 BoucTEa ap\,H(bMeTquCKOFO Koprt https://m.edsoo.ru/1€3247bb
HaTypajJbHON CTENEHU

26 Heictaus ¢ aljnq)MeTquCKHMH https://m.edsoo.ru/ba2d9166
KOPHSIMH N—OU CTEIEHU

27 Heiicraus ¢ agn(bMeTquCKHMH https://m.edsoo.ru/d8195dd1
KOPHSIMU N—OM CTENEHU

eic ca €TUYECK

28 HericTaus IjmbM THHACCRIMH https://m.eds00.ru/8599661c¢
KOPHSIMH N—OW CTEIIEHU

29 Hefictaus ¢ aISH(bMeTquCKHMH https://m.edsoo.ru/dfa41dae
KOPHSIMU N—OW CTEIEHU

30 JeticTBus ¢ apumMeTHIeCKUMHU https://m.edsoo.ru/4147bd91




KOPHSIMU N—OM CTENEHU

Pemenue nppanyoHaabHbIX

31 . https://m.edsoo.ru/8a42a9b6
YpaBHEHUI U HEPABEHCTB
P

32 cHieHue I:IppaHHOHaHBHHX https://m.edsoo.ru/189eb673
YpaBHEHUN U HEPABEHCTB
P

33 cHicHue I:IppauHOHaHBHHX https://m.edsoo.ru/e8c6baab4
YpaBHEHU U HEPABEHCTB
P

34 clienme I:IppaHHOHaHBHHX https://m.edsoo.ru/a2ae7a4c
YpaBHEHU U HEPABEHCTB
P

35 cHieHue I:IppaHHOHaHBHHX https://m.edsoo.ru/7a36¢164
YpaBHEHUN U HEPABEHCTB
Croii =

36 BOHCTBA M rPaduK KOpHA n-0ff https://m.edsoo.ru/7d29f7cd
CTETICHU
Croi .

37 BOHCTBA M IPaQHK KOpHA n-0f https://m.edsoo.ru/75f28492
CTETICHH!
KontponbHas padoTa mo teme
"A 4 . e

38 PHOMETHICCKHH KOPCHE N—Oif https://m.edsoo.ru/f7afccea
crenenu. MppammonanbHbie
ypaBHEHHUS U HEpaBEeHCTBA"

19 CuHyc, KOCUHYC ¥ TaHT€HC YUCIOBOTO hitps://m.cdsoo.rwe] 4a58c]
aprymeHTa

40 Cunyc, KOCUHYC ¥ TaHT€HC YUCIOBOTO hitps://m.cdsoo.ru/b629bads
aprymeHTa
A

41 PRCHIHYC, apRIOCHIYC H 8pKTAHIEHE https://m.edsoo.ru/a64de7b4
YUCJIOBOT'O apryMeHTa
A

42 PROUIYC, apIROCHIYC H apiraterc https://m.edsoo.ru/34d83d33
YUCJIOBOT'O apryMeHTa

43 Tpuronomerpudeckast OKpyKHOCTb, https://m.edsoo.ru/4a35748¢




onpeieIeHue TPUTOHOMETPUUECKHUX
(GyHKIUI YKCI0OBOrO apryMeHTa

Tpuronomerpuueckas OKpyKHOCTb,

44 OIIpelieJICHUE TPUTOHOMETPUIECKUX https://m.edsoo.ru/6¢ctb3eab
(YHKIIUH 9HUCIOBOTO apryMeHTa
0]

45 CHOBHBIC TPHTOHOMETpHHECKIE https://m.edsoo.ru/44a5a3ba
hopMyIBI
0]

46 CHOBHBIC TPHTOHOMETpHHECKiE https://m.edso0.ru/bc495536
hopMyIbI

47 OCHOBHBIC TPHIOHOMETPHHCCKHE https://m.edsoo.ru/89e4be7c
(hopMyIIbI
0]

48 CHOBHBIC TPHIOHOMETpHHECKHE https://m.eds00.ru/932269b3
hopmyIbI
IIpeo6

49 peODdpasoBatHe . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPUUYECKUX BBIPAKEHUN
IT

50 peobpasosaie . https://m.edsoo.ru/da76765e
TPUTOHOMETPUYECKUX BBIPAKEHUN
IIpeo6

51 peobpasoBatie . https://m.edsoo.ru/37177435
TPUTOHOMETPUUYECKUX BBIPAKEHUN
IT

52 peobpasoarnne . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPUUYECKUX BBIPAKEHUN
IT

53 peobpasosaie . https://m.eds00.ru/94b9cd9f
TPUTOHOMETPUYECKUX BBIPAKEHUN

54 Pemenne TPHFOHOMeTqueCKHX https://m.edsoo.ru/dd31a7bc
YpaBHEHUI
P

55 CLICHIE TpHFOHOMeTqueCKHX https://m.edsoo.ru/ef9daf3b
ypaBHEHUI

56 Pemenue TpuroHomMeTpruUIECKUX https://m.edsoo.ru/ebf45856




YpaBHEHUU

57

Pemrenne TpuroHoMeTpu4eCcKux
YpaBHEHUU

https://m.edsoo.ru/cdcd273f

58

Pemenne TpuroHoMeTpuuecKuxX
yYpaBHEHUI

https://m.edsoo.ru/c5a2b578

59

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUU

https://m.edsoo.ru/d893317b

60

O0600menue 110 TemaMm "OCHOBHBIE
TPUTOHOMETPHUECKUE (POPMYIIBL.
Tpuronomerpuueckue ypaBHeHus"

but6mmoreka [IOK
https://m.edsoo.ru/aed4acdc

61

KontponbHas padoTa mo teme
"®opMyIIbl TPUTOHOMETPHUH.
Tpuronomerpuueckue
ypaBHeHus'"/Beepoccuiickas
npoBepouHas paboTa

https://m.edso00.ru/3766dd56

62

HroroBas koHTpOabHAs paboTa /
Bcepoccuiickas nmpoBepouHas padoTa

https://m.edsoo.ru/eccf3asc

63

O0001menue, cucTeMaTH3alus 3SHAHUH
3a Kypc anreOpbl U Haval
MaTeMaTudeckoro aHanmza 10 kimacca

https://m.edsoo.ru/7fcd62d5

64

Apudmerndeckas u reoMeTpudecKas
nporpeccuu. Mcnonb3oBanue
IPOTPECCUM IS PELICHUS PEATTBHBIX
3aJja4d MPUKJIAJHOTO XapaKTepa

https://m.edsoo.ru/3beeb997

65

beckoneuno yObIBaromias
reomeTpuyeckas nporpeccus. Cymma
OecKOHEYHO yObIBaromIeit
rEOMETPHUECKON IPOTPECCUU

https://m.edso00.ru/3766ed92




66 dopMyia CI0XKHBIX TIPOLIEHTOB 1 https://m.edsoo.ru/a4849b79
67 dopmyJia CIOKHBIX TPOLICHTOB 1 https://m.edsoo.ru/6f33818f
O0001enue, cucTeMaTH3aus 3SHAHUH
68 3a Kypc anreOpsl U Havda 1 https://m.edso00.ru/4192b939
MareMaTthyeckoro ananusa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchbl

C

1 TCMCHb € PAHOHATILHbIM 1 https://m.edsoo.ru/6b5eb191
[oKa3arejieM

2 CBOICTBa CTENEHT 1 https://m.edsoo.ru/4e775474
IIpeoOpazoBanue aKEeHUH

3 PEODPA3OBAHIE BLIPANCIIH, 1 https://m.edsoo.ru/638af17e
coJIepkKalliX palMOHaIbHbIE CTEIICHU
IIpeoOpazoBanue aKeHUH

4 PEODPASOBANHE BLIPDKCHHIH, 1 https://m.edsoo.ru/bc148f77
CoJIepXKalIuX parioOHaIbHBIC CTCIICHH
IIpeobpazoBanne AKECHUH,

5 PEODPASOBANHE BLIP i 1 https://m.edsoo.ru/d7fadbf7
CoJIepXkKalliX palMOHAIbHBIE CTEIICHU
IToxa3zate € ypaBHE

6 KA3ATCIBHBIC YPaBHeHHA 1 1 https://m.edsoo.ru/9ea93cc3
HEpaBEHCTBA
I1

7 ORA3FTCHLHEIC YPapHEA 1 https://m.edsoo.ru/f8aef77d
HEpaBEHCTBA
II

8 ORASATCILHBIC YPABHCHHA 1 1 https://m.edsoo.ru/fd49b7al
HEpaBEHCTBA
I1

9 ORA3ATCILHBIC YPaBHEHHA 1 1 https://m.edsoo.ru/118d36al
HEpaBEHCTBA
I1

10 ORA3ATCILHBIC YPaBHEHHA 1 1 https://m.edsoo.ru/ad7eec65
HEpaBEHCTBA
n . o

11 okasaTeNbHAL PyHKLNA, €8 CBOHCTE 1 https://m.edsoo.ru/c9dfbaad
u rpadux

12 KontponbHas padoTa o Teme 1 1 https://m.edsoo.ru/78d491ef




"CreneHs ¢ pallMOHATbHBIM
nokazareneM. [lokazarensHas

¢ynkus. [lokazaTenbHble ypaBHEHUS U

HepaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/e19eb551

14 JlecATHIHEIE i HATYPATBHEIC https://m.edsoo.ru/169bd3f2
aorapudmbl
[Ipeo6 i

15 PEOOPasORAINE BHPLKCHIH, https://m.edsoo.ru/57bal684
coJIepXKaIiux Jorapudmpl
N o

16 PeOOpasoBaiie BLIpakCHitH, https://m.edsoo.ru/c5b3d5a9
COJIepIKALINX JIOTapH(PMBbI
[Ipeo6 i

17 PEOOPasOBAINE BHPLKCHIH, https://m.eds00.1u/63922¢36
coJIepXKaIiux Jorapudmpl
N .

18 PeOOpa3OBAHNC BbIpaxCHiH, https://m.eds00.ru/4297a967
coJIepXKaIiux Jorapudmpl
JI

19 OrapHPMICCKHC YPABHCHIA 1 https://m.edsoo.ru/a2fa7394
HEpaBEHCTBA

20 JlorapumuHiecKie ypasHCHHs https://m.edsoo.ru/f2e3896¢
HEPaBEHCTBA
JI

21 OrapH(MIHCCKHE yPaBHCHIA https://m.edsoo.ru/58e9¢c134
HEPaBEHCTBA

22 Jlorapudmurieckne ypasHeHHs n https://m.edso0o.ru/a6886¢ff
HEpaBEHCTBA
Jlorapudmudaeckast hpyHKIH, €€

23 . https://m.edsoo.ru/fbbaf873
CBOMCTBA U Tpaduk
1 N

24 Orfl prQMIsecias QyHKIUL, & https://m.edsoo.ru/5f8dc4as
CBOMCTBA U Tpaduk

25 Tpuronomerpuyeckue GyHKINU, UX https://m.edsoo.ru/6bb83a9¢




CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKINH, UX

26 . https://m.edsoo.ru/ac816af5
CBOWCTBA U rpaduKu
T

27 pr OHOMETPHHECKHE (YHKIIH, HX https://m.edsoo.ru/32f4fe94
CBOMCTBa U Tpaduku
T

28 pHUF OHOMETPHUCCKHE (YHKIIIH, HX https://m.edsoo.ru/6df172¢7
CBOWCTBA U rpaduKu
II

29 PUMEPEL TPHTOHOMETpHACCIIX https://m.edsoo.ru/65d3a2ab
HEPaBEHCTB
II

30 PUMEPE! TPHTOHOMETpHACCIIX https://m.edsoo.ru/751822b9
HEPABEHCTB
II

31 PHMEPHL TPHTOHOMETPHHECIHX https://m.edsoo.ru/83ce9d56
HEPaBEHCTB
II

32 PUMEPET TPHTOHOMETpHACCIIX https://m.edsoo.ru/8169f914
HEPaBEHCTB
KonTtponbHas padoTa mo Teme
"Jlorapudmuueckast GyHKIIHSL.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHcTBa. TpUuronoMeTpuueckue https://m.edsoo.ru/7ebf6982
(yHKIIUU U UX
rpaduku. TpuroHomerpudeckue
HepaBeHcTBA"

34 HenpepwiBabIe DyHKITNN https://m.edso0.ru/86f736fc
M

35 STOA HETCPRATION JUBL pericHitt https://m.edsoo.ru/42732a44
HEPaBEHCTB
M

36 STOI HITTCPBAIIOB U petiicHiA https://m.eds00.ru/77b574f3
HEPaBEHCTB

37 [IpousBonnas GpyHKIMN https://m.edsoo.ru/58369aab




38 [MpousBonHas GyHKIUK https://m.edsoo.ru/9dd38b72

39 FGOMeTpI/I‘Ie(jKI/Iﬁ 1 GU3UIECKUN CMBICIT hitps://m.cdsoo.ru/9dad9bEs
MPOU3BOTHOM

40 FGOMeTpI/I‘Ie(jKI/Iﬁ 1 GU3UIECKUN CMBICIT hitps://m.cdsoo.ru/46a19358
IIPOU3BOTHOM

41 [Ipou3BoOIHBIC PIEMEHTAPHBIX (PYHKITHIA https://m.edsoo.ru/cbc7a83d

42 [Tpou3BoHbIE 37IEMEHTAPHBIX (DYHKITHI https://m.edsoo.ru/9b2ea876

43 Hponspozras CyM}}/I Bl TPOHIBEACHIA, https://m.edsoo.ru/5a64fa9d
4acTHOTO ()YHKITUH

44 Hponsontias CyM‘lj/IH’ TIPOHSBEACHIA, https://m.edsoo.ru/9a2 1ddfe
4acTHOTO (DYHKIIHIA

45 Hponsoxtias CyM}}/I Bl POHSBEICHIA, https://m.edsoo.ru/f98b8428
Y4acTHOTO (YHKIUH
IIpuMeHeHne Mpou3BOIHON K

46 WCCJICIOBAaHUIO (PYHKIIHMI Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOIHON K

47 WCCJICIOBAHUIO (PYHKIIHI Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumenenrie mpou3BOIHON K

48 HCCre0BaHI0 (QYHKINI Ha https://m.edsoo.ru/64¢69¢17
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenre mpou3BOIHON K

49 HCCIe0BaHNI0 (DYHKINI Ha https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTH M 3KCTPEMYMBI
Haxoxaenne HanOombIiero u

50 HaWMEHBIIIETO 3HAYCHUS (YHKIIUHA HA https://m.edsoo.ru/2ececa7a

oTpe3Ke




51

Haxoxnenue HanbonpLiero u
HAaUMEHBIIIETO 3HAUYCHUS (YHKITUU HA
OTpe3Ke

https://m.edsoo.ru/df919eef

52

Haxoxnenue HanbonpLuero u
HAUMEHBIIIETO 3HaUCHUsI (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/ba8b24a4

53

Haxoxnenne HanOoIbIIero u
HaMMEHBIIIETO 3HAaYeHUs! PYHKIUHU HA
OTpe3Ke

https://m.edsoo.ru/b2151679

54

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUYCHUS (YHKITUU HA
OTpe3Ke

https://m.edsoo.ru/9861a93a

55

Haxoxnenne HanOobIIeEro u
HAaUMEHBIIIETO 3HAUYCHUS (YHKITUU HA
OTpe3Ke

https://m.edsoo.ru/de583687

56

[Ipumenenre npou3BOIHON IS
HAXO0JICHUS HAWJTYUILEro PperieHus B
NPUKIATHBIX 3a7a4ax, JUIs
orpezieNieHus: CKOPOCTH Ipoliecca,
3a1aHHOTO (POPMYIION MK TpadhUKOM

https://m.edsoo.ru/44caaal4

57

KonTtponsHas pabora no Teme
"ITponsBoaHas. [Ipumenenue
MPOU3BOAHOI"

https://m.edsoo.ru/d2bc94{9

58

[lepBooOpasnas. Tabnuna
epBOOOPA3HBIX

https://m.edsoo.ru/5¢ca6a937

59

[TepBooOpasnas. Tabauna
NepBOOOPa3HBIX

https://m.edsoo.ru/9fbcdeac

60

HHterpai, reOMeTpUYECKUN U

https://m.eds00.ru/9542895f




(u3nYyecKkuil CMBICI UHTETpasa

HuTterpan, reomeTpuyeckuii u

61 . https://m.edsoo.ru/b15d71{7
(u3rueckuii CMBICT MHTETpajia
WuTerpan, reomeTpudecKuid 1

62 P . P https://m.edsoo.ru/a49bc153
(bU3UYEeCKU CMBICII HHTETpasa
Breraucnenue uarerpana mo gopmyme

63 . P bopmy https://m.edsoo.ru/a69a7ald
Hrrorona—Jleionuna
Brruncaenue uarerpaina mo gopmyiie

64 . P bopmy https://m.edsoo.ru/75babfOf
Hrrorona—Jleionuna
Brruncaenue uarerpaina mo gopmyiie

65 . p bopmy. https://m.edsoo.ru/f24639¢7
Herorona—JleitOauma
Breraucnenue uarerpana mo gopmyime

66 N p bopmy https://m.edsoo.ru/b3c1b2ed
Hrrorona—Jleionuma

67 CucreMbl TUHEWUHBIX YpaBHEHUH https://m.edsoo.ru/e68c6fal

68 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenne npukiiagHbIx 3a1a4 ¢

69 IIOMOIIIBIO CUCTEMBI JIMHENHBIX https://m.edsoo.ru/65fa9133
ypaBHEHUU
Pemenne npukiiagHbIxX 3a1a4 ¢

70 IIOMOIILIO CUCTEMEI JIMHEHHEIX https://m.edsoo.ru/ae8a2acb
ypaBHEHUU
CuCTeMBbI 1 COBOKYITHOCTH IICJIBIX,

AllMOHAJIBHEIX, HPPAllOHAILHEIX,

71 patl ppatl https://m.edsoo.ru/2bdce64c
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX
ypaBHEHUHN U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH IIETIBIX,

72 palMOHANTBHBIX, UPPALIMOHAIBHBIX, https://m.edsoo.ru/8f672bc3

MOKa3aTeNbHbBIX, JOrapu(PMUIECKUx




YpaBHEHUM U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHUN U HEPAaBEHCTB

https://m.edsoo.ru/ef6716a2

74

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
PalMOHAIIBHBIX, HPPALIMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOTapU(YMUIECKUX
YPaBHEHUN U HEPAaBEHCTB

https://m.edsoo.ru/a8fc9b98

75

Hcnonws3oBanne rpadukoB QyHKITAN
JUTSL PEUICHUST YPAaBHEHUN U CUCTEM

https://m.eds00.ru/339668b9

76

Hcnonp3oBanue rpagukoB (HyHKIHIHA
JUISl pEIICHNs] YPaBHEHNUH U CHCTEM

https://m.eds00.ru/664ce568

77

IIpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX o0aacTeil HayKu u
peaTbHOM )KU3HHU

https://m.edsoo.ru/cfc5b415

78

KonTtponbHas pabora o teme
"MHTerpat u ero NpuMeHEHUsl.
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/5154cas5f

79

HarypanbHble 1 1ienble yrcia B 3aja4ax
U3 peaIbHOM KU3HU

https://m.edsoo.ru/8a92a23e

80

HatypanbHble 1 1enble yrcia B 3aja4ax
U3 peaIbHOM KU3HU

https://m.edsoo.ru/35a68b2e

81

Harypanbnble u 1ieble yncia B 3aa4ax
U3 pEATbHOU )KU3HU

https://m.edsoo.ru/c1e81884

82

[Ipu3HaKy IETMMOCTH LETBIX YUCE

https://m.edso00.ru/3¢798761




83

HpI/I3HaKI/I JACIINMOCTH LEJIBIX YHUCECII

https://m.edsoo.ru/cd49a2cl

84 [Ipu3Haky 1ETMMOCTH LIEJIBIX YUCET https://m.edsoo.ru/84¢183fa
IToBTOpeHue, 0600IIIEHHE,

85 P H . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIlis 3HAaHUH. Y paBHCHUS
IToBTOpEeHune, 0600IIIECHIE

86 BTOPEHAE, o HIE ’ https://m.edsoo.ru/fe79e517
CUCTeMaTH3aIlHs 3HAaHUH. Y paBHEHUS
IToBTOpenue, 0000IIIEHIE

87 P ’ Hl o https://m.edsoo.ru/5bd1d15b
CUCTeMAaTH3aIlis 3HAHUH. Y paBHCHUS
IToBTOpEeHue, 0600IIIEHHE,

88 p H . https://m.edsoo0.ru/4482667b
CUCTEMAaTH3aIlis 3HAaHUH. Y paBHCHUS
IToBTOpEeHune, 0600IIIEHIE

89 BTOPEHAE, o HIE ’ https://m.edsoo.ru/e131a69d
CUCTeMAaTH3aIlHs 3HAaHUH. Y paBHEHUS
IToBTOpenue, 00600IIEHIE

90 P ’ Hl o https://m.edso00.ru/9fb72£56
CUCTeMAaTH3aIlis 3HAHUH. Y paBHCHUS
IToBTOpeHue, 0600IIIEHHE,

91 P H . https://m.edsoo.ru/f21ceb47
cucTemaru3anus 3HaHui. HepaBeHcTBa
IToBTOpEeHunE, 0600IIIECHIE

92 BTOPEHAE, H Hlf ’ https://m.edsoo.ru/37dcedle
cucremaru3anus 3HaHui. HepaBeHcTBa
IToBTOpenue, 0000IIEHIE

93 P ’ Hl o https://m.edsoo.ru/2669ab4b
cucTemaru3anus 3HaHui. HepaBeHcTBa
IToBTOpeHune, 0600IIIEHHE,

94 p t . https://m.edsoo.ru/6156f12d
cucTemaru3anus 3HaHui. HepaBeHcTBa
[ToBTOpeHnue, 06001ICHNE,

95 cucreMaTusanus 3HaHui. CUCTEMBI https://m.edso0.ru/691524c9
ypaBHEHUU
[ToBTOpeHue, o6odIIEeHNE,

96 cucreMarusanys 3HaHui. CHUCTEMBI https://m.edsoo.ru/633b719¢

ypaBHEHUU




[ToBTOpenue, 06001ICHNE,

97 . 1 https://m.edsoo.ru/14d81245
cucreMaru3anus 3HaHui. OyHKIIN
I1
98 OBTOPEHHC, O6O6meHIfe’ 1 https://m.edsoo.ru/d432ca7b
cucTeMaru3aiys 3HaHui. OyHKIUN
99 Hroroas koHTpoabHAs paboTa 1 https://m.eds00.ru/4928¢72b
100 Hrorosast kKoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/69eabb9of
O0001Ienre, cucTeMaTH3aIus 3HaHUH
0
101 38 KYPC a/rebphl 1 Hatal 1 https://m.edsoo.ru/47a42129
MaTteMaTuueckoro anamusa 10-11
KJ1aCCOB
O0001Ienre, cucTeMaTH3aIus 3HaHUH
0
102 38 KYPC a/reophl 1 Hatal 1 https://m.edsoo.ru/3a476ffd
MaTteMaTudeckoro aHamnsa 10-11
KJ1aCCOB
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsSIeMOro .
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
. OnepupoBarh MOHATUSMH: PALMOHATIBLHOE M JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS M JIECSITHYHAS IPOOb, TPOIICHTHI
- BommonuaTe  apudmMernueckue omepanud € palMOHAIbHBIMH U
' JNEHUCTBUTENLHBIMH YUCIIAMU
13 BemonHATe  mpUOMMKEHHBIE — BBIYMCIICHUS,  HWCIONB3YS  IpaBHIIa
' OKpYTJIEHUS, 1e1aTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BhIYMCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IIEJIBIM MOKa3aTeaeM, CTaHIapTHas
14 dbopMa 3amucH AEWCTBUTEIHHOTO YHCIIa, KOPEHb HATYPaIbHOW CTETICHU;
' MCIOJIb30BaTh MOIXOANIYI0 (DOPMY 3alUCH JAEUCTBUTEIBHBIX YUCEN IS
pElIeHUs TPAKTUIECKUX 33729 U TIPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC U TAaHT€HC MPOU3BOJIHHOIO
1.5 yria; HCIOJb30BaTh 3alMCh MPOU3BOIBHOIO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHUECKHE (PYHKUIUU
2 YpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paluoHaIbHOE, UPPALMOHAIIHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHUE
55 BemmonusaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHHH U
' pemaTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrImonmHATE Tpeo0pa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKCHHII W peniaTh OCHOBHBIE THUIBI IEIbIX, PAlUOHAIBHBIX U
UppaIlMOHATILHBIX YPaBHEHUI 1 HEPABCHCTB
)4 [IpuMeHsTh ypaBHEHUS W HEpPaBEHCTBA JJI PEIICHUS MaTeMaTUYEeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U peallbHOM KU3HU




MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE aireOpbl, COCTABISTH

2.5 BBIPQXEHUS, YPABHEHU S, HEPABEHCTBA 10 YCJIOBUIO 3aJla4M, UCCIEAOBATh
MIOCTPOEHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allllapara aareopbl
3 OyHK1INU U TpapuKu
OnepupoBarh NOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHusl (YHKIIHH,
3.1 o0acTh OmpeleNeHuss U MHOXECTBO 3HAueHUM (QyHKIUH, rpaduk
(GbyHKIIMH, B3aMMHO 00paTHbIC PYHKITUN
12 OnepupoBaTh MOHATHAMH: YETHOCTh U HEUYETHOCTh (YHKIUHU, HYIU
' (GYHKIIUY, POMEKYTKH 3HAKOMIOCTOSTHCTBA
33 Hcnonb3oBatk rpaguky GyHKIUHN 11 pelieHus ypaBHeHUN
34 Crpouts W uuTarh TrpadUKH JMHEHHOW (YHKIIMH, KBaJAPATHIHOU
' (GyHKINHU, CTENCHHON (DYHKIMH C IIeTTBIM TIOKa3aTeIeM
Hcnonk3oBatk rpaduku GyHKIUN 78 KUCCIEIOBAHUS MPOIECCOB H
35 3aBUCHMOCTEI MpHU pelIeHHH 3aJad U3 APYTrUX Y4YeOHBIX MPEIMETOB U
' pealbHOM  JKM3HH, BBIpaXarh (opMyraamMu 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Havana maremaTndeckoro aHaanza
il OnepupoBaTh TOHATUSAMHU: IOCIEIOBATENbHOCTb, apudMeTrnyeckas u
. reoMeTpHuUecKas Porpeccuu
OnepupoBarh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKas
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH  reoMEeTPHUYEeCKOM
porpeccuu
4.3 3ajaBaTh MOCIIEIOBATEIFHOCTH PA3JIMUYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA MOCIEIOBATEIBHOCTEH W MPOTPECCUid s
' pelIeHUs peallbHbIX 3a7a4 MPUKJIAHOTO XapaKTepa
5 MHoO)kecTBa U JJOTHKA
5.1 OnepupoBath MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBCHHBIN —amnmapaT s OMHCAHUS
5.2 pealbHBIX MPOLECCOB M SBICHWH, NPU PEIICHUU 3a7ad M3 JIPYTrUx
y4eOHBIX IPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpeleJeHHe, TeopeMa, CJe/ICTBUE,

JA0Ka3aTCJIbCTBO

11 KJIACC




Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

1

Yucna 1 BEIUHCIEHUA

1.1

OnepupoBaTh MOHATUSMHU: HATypalbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH LIEJIbIX YHCEN, Pa3joKEHHE YHCIa Ha IMPOCThIC

MHOXXHUTCIIN IJI pCIHICHUA 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBHBIM I1OKa3aTCJICEM

1.3

OnepupoBaThb  MOHATUSAMHU:  Jorapudm  Uucia, JECATHYHBIE U

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBoOiiCcTBa cTemeHW [uid NpeoOpa3oBaHUS BBIPAKECHUH,
OIEpUPOBATh IOHATHAMM: IOKA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO;

peiraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BrimonHsaTe mpeoOpazoBaHusl BBIPAXKEHHM, COAEpIKALIUX JIOTapU(PMBbL;
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

Haxoauts perieHus npocTeinmux TpPUroHOMETPUIECKIX HEPABEHCTB

24

OnepupoBaTh TNOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
pelieHue; UCIoIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUH IS pELICHUs

IMPAKTUYCCKUX 3aaa4d

2.5

Haxonute  pemieHuss MNpPOCTEHIIUX CUCTEM U COBOKYIMHOCTEH

palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCATBHBIC CUTyallUW Ha SA3BIKC a.HI‘erbI, COCTaBJIATH
BBIPpaXXCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI IO YCJIOBHIO 3aJ1a4H,
HCCICAOBAaTh IMOCTPOCHHBIC MOJACINW C HCIIOJbB30BAHUCM alIiapara

anreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEpHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyma (YHKIHUW, HAauOOJbIIee U
HAanMMCHBIIIECC 3HAUYCHUA (bYHKI_II/II/I Ha MPOMCIKYTKE; UCIOJIb30BAThL UX JJIA

WCCIIeIOBaHMS (PYHKIINH, 3aJaHHOU TpaduKoM

3.2

OnepupoBaTh TOHIATUSIMH: TpadUKH TOKA3aTEIbHOM, JIOTapU(DMUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN




IUIOCKOCTH U UCTIOJIBb30BATh JIJIs pellieHHs] ypaBHEHHUI 1 HEpaBEHCTB

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpaduKkh JTUHEHHBIX

33 YpaBHEHUH W UCHOJIb30BaTh MX [JISl PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
Y Hcnons3oBath rpaduku (yHKUMNA AJI UCCIEIOBAHUS IPOLIECCOB H
' 3aBUCUMOCTEHN U3 APYTrUX YIeOHBIX AUCIUILTUH
4 Hauana maTemaTuyeckoro aHaauza
OnepupoBaTh TMOHSATUSAMHU: HEMpepbiBHAS (OYHKIUS, TMPOU3BOIHAS
4.1 (GYHKIIMHM, WCMOJIB30BaTh T'E€OMETPUUECKHH ©  (DU3WYECKUA CMBICIT
IIPOU3BOJHOMN Ul PELLIEHUs 3aa4
4o Haxoauth  mpou3BOJIHBIE  AJIEMEHTApHBIX  (PYHKLIMHA,  BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUN
Hcnonb30BaTh MPOW3BOAHYIO JUISl  HCCIEAOBaHUS (QYHKIHH Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSAThH PE3yJIbTaThl UCCIECIOBAHUS K
MOCTPOCHUIO TPpaUKOB
44 Hcnonp30BaTh MpOU3BOJHYIO ISl HAXOXKACHUS HAWITYYIIETO PEIICHUS B
' MPUKIIAJHBIX, B TOM YHCJIE COIMAIBHO-D)KOHOMUYECKHUX, 3aa4ax
n OnepupoBaTh NOHATUSAMU: TepBooOpa3Hass W MHTErpaj; MOHUMATh
. reOMEeTPUYECKUi B (PU3NYECKHI CMBICI HHTETpaja
46 Haxomute mepBoOOpa3HbIE AJIEMEHTapHBIX  (YHKIUH, BBIYUCITH
' uHTerpai mo ¢popmyne Heiotona — JleliOnuna
47 Pemats npuknagHele 3a1aud, B TOM YHUCIIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOro XapaKTepa, CPeICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
Panmonanbubie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE ApoOHM, IPOLIEHTHI,
OCCKOHEUYHBIC  Tepuoaudeckue  npodbu.  ApudmeTudyeckue  omepamud ¢
1.1 paLMOHATBHBIMU YHCIIAMH, TIPeoOpa30BaHUs YUCIOBBIX BbIpakeHUi. [IpumeneHue
npobeil 1 MPOLEHTOB Ul PELIeHUs] MPUKIAJHBIX 3a/ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAILHOU KU3HU
JencrBurenbHble  uyucia.  PanMoHanbHBIE M MppalMOHAIbHBIE  YUCIA.
1.2 Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnvxéHHbIE
BBIUNCJICHMS], TPaBUIIa OKPYTJIEHUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrannmaptHas ¢Gopma 3amuch JIeHCTBUTENIBHOTO
1.3 yucna. VMcnonp3oBaHuEe MOAXOASIICH (GOPMBI 3alUCH JTEUCTBUTEIBHBIX YHCEI IS
peLIeHNs IPaKTUYECKUX 33]1a4 U IIPEICTaBICHMS] JTaHHBIX
14 Apudmernueckuii KOpeHb HATYpaJbHOM cTeneHH. J[eHCTBHUsS ¢ apupMETHUECCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
s CuHyC, KOCMHYC M TAaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHUI. OcHOBHBIE
' TPUTOHOMETpHUYECKHE (HOPMYJIBI
53 VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBA. Merton
' WHTEPBaJIOB
24 Pemenue nensix U ApoOHO-PAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pewienne nppanioOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
57 [IpumeneHne ypaBHEHHUI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a]a4

W3 pa3JInYHBIX 00JIacTel HAYKU U PEATbHOU KU3HU




3 DOyHKINUH U TPaPUKH
31 Oynknus, crnocoObl 3amaHus ¢yHkuun. ['padux dyakumm. B3zaumuHOo oOpaTHBIC
' byHKIIUN
32 OObnactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkuumu. Hymu QyHKum.
' [TpoMexyTkH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUU
13 CreneHHass (yHKIMST ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 7-0 CTENIEHU
34 TpuronomeTpuyeckass OKpy>KHOCTb, OMpPEIEICHHE TPUTOHOMETPUYECKHUX (DyHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana maTremaTuyeckoro aHanuza
41 [MocnenoBarenpHOCTH, CHOCOOBI 3aaHusl MOcCleAoBaTeIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckass M TreoMmeTpuueckas mnporpeccud. beckoHeuHO yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
' nporpeccur. dopmyna CIOXHBIX TMPOLEHTOB. lcmonap30BaHUWE MPOrpeccuu AJis
pelIeHus pealibHbIX 3a]a4 MPUKIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
MHoxecTBO, omepanuu HaJg MHOXecTBamM. Jluarpammbel Oiiepa — Benna.
5.1 [IpuMeHeHrne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara il OINHMCAHMUS pPeajbHbIX
MIPOIIECCOB U SBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCIEHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku 1e1MMOoCTH LENbIX YUCE
1.2 CreneHb ¢ pallMoHaIbHBIM TTOKa3atesieM. CBOWMCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXKEHUN, CONEPKAIINX JTOTAPUPMbI
55 [IpeoOpa3oBaHue BbIpax)eHH, COAEPIKALIUX CTENEHH C palliOHATbHBIM
' MoKa3aTenemM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA
Y CucteMbl JMHEWHBIX ypaBHEHWH. PelleHre NPUKIANHBIX 3a7ad € [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cucrembl 1 COBOKYITHOCTH pallUOHATbHBIX YPaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHHU, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUUYECKUX 3a]1a4
' M 337124 U3 pa3IMYHbIX 00JIacTe HAyKH U PealbHOM KU3HU
3 OyHKIUHN U TpapUKU
@Oynkius. Ilepuonnueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 Makcumymbl U1 MHHUMYMBI GyHKIuH. HanOosbiiee W HawMeHbIEe 3HAYCHHUE
(GyHKINN HAa TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
33 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
3.4 Hcnons3oBanne rpadukoB GyHKITAN TSl peLIEHUsT YpaBHEHUN U JTMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GYHKIUE A WCCIENOBaHUS  IPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT MpPU PEIICHUH 3aJady M3 JPYTruxX Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Hauana maremaTnueckoro aHaanza
4.1 HenpepsiBabie DyHKIIMU. METOI HHTEPBAJIOB /JIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomerprdeckuit 1 GU3NUECKUN CMBICI TPOU3BOTHOM
T [Ipou3BogHbie sneMeHTapHBIX GyHKIHH. DOpMYsIbl HaXOXKICHHUSI MPOU3BOTHOMN
' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI
[IpumeHeHne TPOW3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKkcTpeMyMbl. HaxoxkieHrne HauOOJNBIIEro U HAaMMEHbINEro 3HadeHus] (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHne TpOrU3BOAHON I HAXOXKACHUS HAWIYYILIEro PEIICHNs B IPUKIaIHBIX
4.5 3ajavax, IS OINpEeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GopMysiIod HIu
rpadgukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
. WHTerpan, ero reomerpudeckuii M pu3nueckuii CMbIC. Bpraucienne narerpaia mo

¢dopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

Bnanenue meromamu J0Ka3aTenbCcTB, AITOPUTMAaMHU pPELICHUS 3aj1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCMOMa, TeopeMma, CIEACTBUE, CBOMCTBO, NPU3HAK, JOKA3aTElbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; YMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIIOKHOE YTBEpXKIEHHE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKON WHIYKIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KIEHHUS TpH PpEIICHUH 3a7ad,
OLICHMBATh  JIOTMYECKYI0  TPAaBHIBHOCTH  PACCYXICHHH;  yMEHHE
OTIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH;, YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUis OIHCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a7a4, B TOM WYHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb M ONHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, LEJI0e YHUCIIO,
CTEMNEHb C IEeNBIM MTOKa3aTesieM, KOPEHb HATYpaJIbHOM CTENECHHU, CTETICHb
C pauMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIBHBIM
nokaszarteneM, Jorapupm UYHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJIA, OCTATOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBA  HATYpPaJIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBUINH OOIIMI JenuTeNh U HauMeHbIIee
o01ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TIO3MLIMOHHBIMH  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJIHATH BBIYHMCICHUE 3HAYCHWH W MPEoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsIMU M JiorapudmMamu, Mnpeodpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHUE OICPUPOBATE IMOHATHUAMU: IOCICAOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAsl TIeOMETpUYECKas IPOTPecCcHs; yMEHHE
3a7]aBaTh MOCJIEI0BATEILHOCTH, B TOM YUCIIE C OMOILBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepupoBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTyMEHT KOMIUIEKCHOTO
yucna, (¢Gopma 3amMcH  KOMIUIGKCHBIX 4Hceld (reoMeTphyecKas,
TPUTOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOM3BOIUTH
apupMeTHUeCKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
IOPUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBaTh
HNOHATUSAMM: MaTpuma 2x2 u  3X3, OmpenenuTenb MaTpULbI,

FEOMETPUYECKUI CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTeIbHbIC, CTENEeHHbIC, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUNM M HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHUH, HEpPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMUS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3NMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUs, HEPaBEHCTBA U CUCTEMBbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001aCTe HAYKHU U PeaIbHOM KU3HH

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTh (YHKILHUH,
NEPUOMIHOCT (PYHKIIUHM, OTPAaHHYECHHOCTh (YHKIIUH, MOHOTOHHOCTb
¢yHKLIMH, SKCTpeMyM (YHKINH, HauOOJbIIee U HaMMEHBIIIee 3HAYCHUS
GYHKIIMM HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIUY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPHUUCCKUIA U
(GU3MYECKUH CMBICT TIPOW3BOJHON, TIEpPBOOOpa3Has, ONpeaeaEéHHBINA
WHTETPAI, YMEHHE HAXOAUTh AaCUMNOTOTHI Tpaduka (PYHKIUH; YMECHHE
BBIYUCIISAT  TPOM3BOJTHBIE CYMMBI, TPOHM3BEICHUS, YACTHOTO H
KOMMO3UIIMH (YHKIUH, HAXOAUTh YPaBHEHHME KacaTelbHOW K rpaduxy
(GyHKINW; yMEHUE HAaXOIUTh TPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWUMEHBIIWE 3HAYCHUs (YHKIHA;, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHalM3a; TPUMEHATH TPOM3BOTHYIO JUISI HAaXOXKICHHUS HAWIydIIero

pelicHrd B IMPUKIAJIHBIX, B TOM YHUCJIC COLHUAJIbBHO-3KOHOMHUUYCCKHUX H




bU3MYEeCKUX 3a/1auax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO
HUHTCrpaia, NpuBOAUTL NPUMCPBI MAaTCMATUYCCKOTO MOACIINPOBAHUA C

noMoInbio AuddepeHInaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKUMSA, KOMIO3UIUSA (YHKUUH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpHUUYEeCKHe  (DYHKIMH, O0OpaTHble TPUTOHOMETPHUYECKHUE
byHKIMKM, TIOKa3aTeNbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBaHUS
rpa¢ukoB GYHKIHUMA, UCTIOIB30BaTh TPAPUKH IJIsI H3YUYCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 OPYTruX y4eOHBIX NMPEIMETOB U
3aJa4 U3 peasibHOM JKU3HU; BbIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QYHKUIUN IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMu; n300paxkaTh
Ha KOOPAWHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBbIE 33/Jaud Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOILICHTHI, JOJIH U YacCTH, HA JBHXEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3aJ]a4i U3 00JIaCTH yNpaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHUIO 3aJa4M, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLICHUBATh IPABAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
peanbHblEe CUTyallUM Ha $3bIKE MATEMAaTHUKH; COCTABJIATh BBIPAXKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJyUYSHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOomnpIllee ¥  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIEepPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKATh,
UHTEPIPETHPOBaTh HH(OPMAIHMIO, TPEACTABICHHYIO B TaOiHMIax, Ha
JrarpaMMax, rpaukax, OTPakarollylo CBOWCTBA PEabHBIX ITPOIECCOB U
SIBIICHUI; TIPEACTABIATh MH(OOPMAIMIO C TOMOIIBIO TAOJIUI] U JHArpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4ecKuXx  METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecKu
UCCIEIOBAaTh COBMECTHBIC HAONMIOAEHUS C TOMOIIBIO JUarpamMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTb CIyYallHOTO COOBITUS; YMEHHE BBIYHMCIIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GOopMyNBl CIOXKEHHUSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyay MOTHOU
BEpOSATHOCTH, hopmyny bepHyiinu, kKoMOUHATOpHBIE GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUPOBAThH
MNOHATUSIMM:  Cy4ailHas BeNWYMHA, pAaCIpeieseHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OKUJAHUE, IUCIEPCHsT M CTAaHJAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUWKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO M HOPMAJIBHOIO paclpeacieHui;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefesieHud Juis
pelieHus 3a1ad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUM; yMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIIECTBECHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETaHHE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YHCIO TepecTaHoBOK; OuHoM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KIACHUS AJISl PeLICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUHA yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKpPEIIMBAIOUIUECS IMPSIMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBIO TI'€OMETPUUECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne ornepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (HUTYDHI,
MHOT'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OIpaHHUKA,
Ky0, mMmapajuieienuIies, mpu3Ma, NUpamuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, miomans chepbl, IMIOmaab
MOBEPXHOCTH TIHPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

IPSAMOYTOJIBHOTO Tapajlleenunea, nUpamMubl, MPU3MBL, LWIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMs] KOHycAa M LWIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicss cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAIICHUS, UX CEUYECHHUS], B TOM YHCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpEENICHNs N3Y4aeMbIX (PUTyp, BBIABUTATh TUIIOTE3bI
O CBOMCTBax M NpH3HAKaX reOMETPUUYECKUX (Uryp, 000OCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO GUryp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OIMOJHUTEIbHBIE

MIOCTPOCHHSI
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YMeHHne omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHeHBHBIﬁ NEpeHOC, CUMMCTPHUA Ha IJIOCKOCTHU U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00Ms, TOMO0OHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHI, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPUYCCKHE OTHOIICHHS
npu pemicHUM 3a7ad; HaXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (I[JII/IHa,
yroji, IUIomanab, o0bEM) TMpH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ KU3HHU; YMCHHUC BBIYUCIIATL TCOMECTPUICCKUC
BEeITMYUHBI (JUTMHA, YTOJ, IUIONIaab, OOBEM, IIIOMIATL TMOBEPXHOCTH),
HCIIOJIb3YSl H3YUCHHBIC q)OpMyJIBI U METOJbI, B TOM 4YHUCJIC. IIIOIIaAb
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCA, IWIMHAPA, TUIOMAAb ChEpHL;
00bEM Ky0Oa, MPsIMOYTOJILHOTO TapaJulesieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB
NOJ00HBIX (GUryp

12

YMeHue onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOp, KOOPJAMHATBHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BEACHUE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTOopa 1Mo 0Oasucy,
CKAJIIPHOE IPOMU3BEJIEHNE, BEKTOPHOE IPOM3BEIECHHUE, YIOJd MEXKIY
BEKTOpAMHU; YMEHHE UCIOJIb30BAaTh BEKTOPHBIA M KOOPAWHATHBINA METOA
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad JpPYyrux Yy4eOHbIX

MPEIMETOB
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YMenue BbIOMpaTh MOAXONALIMI METON JUIsl pEUIeHHs 3aJauH;
IMOHUMAHHUEC 3HAYUMOCTU MATCMATUKU B H3YUCHUU [MPUPOIHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE PAaclo3HaBaTh
IMMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTDH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MUPOBOH

MaTEeMaTU4YeCKON HayKu




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCEeI
1o PanmonanbHble uncna. OOBIKHOBEHHbIE M JE€CATUYHbBIE JApPOOH, NPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajabHON CTEIIECHU. Jencreus c
' apu(pMETHYECKUMH KOPHAMHU HAaTypaJlbHOM CTeNeHN
14 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C PALMOHAIBHBIM I10KA3aTEIEM.
. CBoiicTBa CTENIEHU
s CHHyC, KOCMHYC M TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpalIbHbIE JOrapu(pMBbI
JleWicTBUTENbHBIE YnCa. ApuU(METHUECKHE ONEepali C JIeHCTBUTEIBHBIMU
1.7 yuciaaMmu. IlpuGnmkEHHBIE BBIUUCIIEHUS, IpaBUia OKPYIJIEHUS, NPUKUAKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [IpeoOpazoBanue BbIpaKeHUI
1.9 KomiiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 Iensie u 1poOHO-palIMOHATILHBIE YPABHEHHS
2.2 HppannoHaibHble ypaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHUS
2.4 [TokazaTenbpHbIC U JOTapU(DMUUECKUE YPAaBHEHUS
2.5 Ilenpie u 1poOHO-paIMOHATILHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIe U JOrapu(PpMUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucreMsbl U COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMU
2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpenennTenb MaTpULIbl




3 OyHK1INUU U TpapuKu
31 OyHK1us, cnocoOwl 3ananus GyHkuuu. ['padux Gynkiuu. BzammHo oOpaTHBIC
¢bynkuuu. Yérneie u HeuétHble pyHkimu. [lepuoanueckue GyHKIUN
OO6mactp ompeneneHuss U MHOXECTBO 3HaueHWid ¢yHKumu. Hymm dyHKImm.
32 [IpoMexXyTKH 3HAKONOCTOSIHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH —(DYHKIIHH.
MakcuMymbl 1 MUHUMYMBI (yHKIMU. Hambombiniee u HauMeHblllee 3HauUCHUE
(GyHKLINU Ha TPOMEKYTKE
13 CrenenHass (yHKIMS C HATypaJbHbIM M LIE€JbIM Toka3zareneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U Tpaduku
3.5 [TokazaTenpHas u norapudmudeckas PyHKIIUN, ©X CBOUCTBA U rpaduKu
16 Touku paspeiBa. AcuMmnToThl TpadukoB GyHkmmid. CBoiicTBa (QYHKIHUH,
HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
38 Apudmernueckas U reomerpuyeckas mporpeccud. Dopmyna  CIOKHBIX
IIPOLIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe FMeMEHTAPHBIX (PYHKITHIA
[IpuMeHeHHe NPOU3BOAHOM K HCCIIEAOBAaHUIO (DYHKIMA HAa MOHOTOHHOCTH WU
4.2 sKkcTpeMyMbl. HaxoxaeHnre HanOoNbIIero 1 HaMMEHbUIETO 3HaueHUs (YHKIUU
Ha OTpE3Ke
4.3 [TepBooOpasnas. Murerpain
5 MHoOXeCTBa U JIOTHKA
5.1 MHoO)kecTBO, Onepaly HaJ MHOKecTBaMU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpPXHOCTH BpallCHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA

* MaTtemaruka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anrebpa u Havasia MatremaTuueckoro anaiauza. 10-11 kmacc. Anumon I1.A.,
Konsarun F0.M., TkaueBa M.B. u np. AxkumonepHoe o611ectBo «M3narenbcTBo
«IIpocsemenue»

METOIUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

Martemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHAIu3a, TEOMETPHSI.
Anrebpa u Havyasia MaTeMatudeckoro ananusa, 10-11 kmacesl/ Amumos 1A,
Komsrun FO.M., TkaueBa M.B. u npyrue, AkuinoHepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

Anre0Opa 1 Hauaja MaTEMaTUYECKOro aHanu3a. J(unakTuueckue MaTeprabl.
[ITabynun M.U, Tkauea M.B. IIpocsemenue 2024

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

BAPC (HOBBII)

Yb HOK

http://www fipi.ru/

http://www.ege.edu.ru/
http://www.edu.ru/index.php
http://www.ctege.org/
https://interneturok.ru/article/uroki-matematiki
https://ege-study.ru/ru/ege/materialy/matematika/
https://edu.skysmart.ru/

https://nsportal.ru/

https://infourok.ru/

https://multiurok.ru/



