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MHHOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOT0 Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanuza» 0azoBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pazpabGorana Ha
ocHOoBe DenepalbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEIBHOTO CTAaHAAPTa CPEAHETO
oOuiero oOpa3oBaHusi, C YyY4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEenbIBISIEMbIX K MaTeMaTH4YeCKOMY OOpa3OBaHUIO, U TPAAMLUNA POCCUIICKOTrO
obpazoBanus. Peanmuzanusi mporpaMMbl OOECII€UMBAET OBJAJCHHE KIIOUEBBIMU
KOMIIETCHIIUAMH, COCTABIISIONIMMU OCHOBY JJII CaMOPAa3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsI, IETOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O00yUYaOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOT'O0 aHAIM3a» SBISICTCS OJHUM W3
HamOoNee 3HAYMMBIX B MpOrpaMMe CTapIIed IIKOJBI, TMOCKOJIbKY, C OJHOU
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMCHTAIBHYIO 0a3zy JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrol CTOPOHBI, (POPMUPYET JOTHIECKOE U
abCTpaKkTHOE MBIIUICHHE YyYaIlNXCs Ha YpOBHE, HEOOXOIWMOM JUJISi OCBOCHWSI
KypcoB HWHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalllWecs OBJIaJICBAIOT YHHMBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYJIUPYET CBOU JOCTHIKEHUS B MaTeMaTH4ecKon (hopme.

Kypc anrebpsr u Hagasm MaTeMaTHIeCKOro aHAJIN3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJAJICHUS 3aKOHAMU (U3UKU, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TCHJICHIIMA OKOHOMUKH W OOIIECTBEHHOW JKWU3HU, ITO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B TOoXe Bpemsi oBiiajieHue
aOCTPaKTHBIMA U JIOTHYECKH CTPOTMMH MAaTEMATHUYCCKUMHU KOHCTPYKIIHSIMU
pa3BUBAaET YMCHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTHHHOCTH
yTBEPXKICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETHU3AINIO, a0CTparupoBaHue u
aHaAJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3yuenus
anreOpbl M HayaJl MaTEeMaTUYEeCKOro aHalu3a B CTapuied IIKOJEe Yydalluecs
MOJTy4ar0T HOBBIM ONBIT PEIICHUS MPHUKIAAHBIX 33J1ad, CaMOCTOSTEIHHOTO
MIOCTPOCHHUSI MAaTEeMAaTHYECKUX MOJETEH peaNbHBIX CUTyalluid W HHTEPIpETaIH
MOJYYCHHBIX ~ PEIICHHWM, 3HAKOMATCS C  TIpUMEpaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH B TpHUPOAE, HAyKe W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTUICCKUMH OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obnamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITEIIbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHLICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JeATENbHOCTHBINA MPUHIUI OO yUYEeHHS.

CrpykTypa Kypca «Anredpa 1 Hauaja MaTeEMaTUYECKOIO aHAJIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JIMHUMU: «YHHcna W BBIYUCICHUS Y,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMaTU4YECKOro  aHanu3a», «MHOXkecTBa U JOrukKa». Bce OCHOBHBbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHHH JABYX JIET
oOyudeHusl B CTapllueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACBHIAsiCh HOBBIMM TeMaMu H  pazaenamu. JlaHHbIA Kypc  sBIsSIeTCS
UHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe CoAep)KaHHe HECKOIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: anredpa, TPUTOHOMETPHUS, MaTEeMAaTUYECKUI aHaIIu3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb pEeaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUSA, TOJyYEeHHbIe B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHalu3ay, JUIsl PEIICHUS] CaMOCTOATENbHO CHOpMYyITUpPOBaAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxartenbHo-MeToANYECKasT TUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
dbopMupOBaHUE HABBIKOB MCTOJIB30BAHMS JIEHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKojie. B crapmieit mikone ocoboe BHUMaHUE YACHSCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE pPa3NMYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHUCJIA, YMEHHUE
palMOHAJIbHO BBINOJIHATh JEWCTBUS C HUMM, JENaThb IPUKUAKY, OLIEHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
oOydyeHMs] B CTaplIed IIKOJIe, IOCKOJBbKY B KaXJIOM pas3Jele I[porpaMMel
IPEeTyCMOTPEHO pEUIEHUE COOTBETCTBYIOIMX 3aaad. OOyyarommecs OBJIaJeBaIOT
pPa3IMYHBIMH METOJAMHU PELICHUS LEIbIX, PalMOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKA3aTeNbHbIX, JIOTAapUOMHUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIIEHUHM NPUKIAJAHBIX 3aJad M 3aJady Ha
HaXOXJCHUE HaWOONbIIMX U HAUMEHbIIMX 3HaueHuil ¢GyHkuuu. JlanHas
collepKaTeNibHash JIMHHUS BKJIIOYaeT B ceOs Takke (QOopMUpPOBaHHE YMEHUM
BBITIONTHATh Pacy€Tl Mo (opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHAIHHBIX,
UPPAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKECHUI,



coJlep KallluX cTerneHu W Jiorapudmbl. brarogaps u3zydeHuio anredpanyueckoro
Marepuaga TOPOMCXOAUT  JalbHEWIIee  pPa3BUTHUE  AITOPUTMUYECKOTO U
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMM  (oOpMaMu,  MPEJCTABICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJIE€ PABEHCTB M HEpPAaBEHCTB. Anre0Opa
npennaraer S(QQPEKTUBHbBICE HWHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T
MOCJIEI0BATEIBHOCTh W3y4YEHUS Marepuarna. N3yuenne CTEEHHO,
NO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIMMN, UX CBOMCTB
U rpaduKoB, UCIOIb30BaHUE (PYHKIMI JUIsl penieHus 3a7ad U3 APYrux y4eOHbIX
PEAMETOB U PEANBHOMN KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM AHAIHM30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pa3NMYHBIMU BEJMYMHAMH, MCCIENOBaTh MOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JIMHUN HAIEIeH Ha Pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paziuuHoM ¢dopme: aHATUTUYECKOU, Tpaduueckoi M ciloBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOT .

ConepxarenbHasg JnHUA «Hadama mMareMarndeckoro aHaiav3a» IO3BOJSAET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTHYECKHX, TaK W MPUKJIATHBIX 3a/1ad,
JOCTYIHBIX 00YYarOUIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCThH MCCIIEOBATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh WX HAWOONbIINE W HAUMEHBIITNE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus TpoueccoB. /[laHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHMS MaTEMAaTHYECKHUX MOJENEH pEalbHBbIX CHUTYyaluH,
HAXOXKJICHUS] HAWJIYYIIIErO PENIEHUS B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
OKOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHUYECKOI'O aHAJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaIbHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pacClO3HABaTh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE M HcKyccTBe. OOyuawmniuecs Yy3HAIOT O
BBIJJAIONINXCS PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeToANYECKast JIMHUS «MHOXKECTBA U JIOTHMKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTAM  TEOPUHM  MHOXECTB. [ €0pETHKO-MHOKECTBEHHbIE
NPE/ICTaBIIEHUs MTPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTEMaTHUKH W MpPeJIararoT



HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3/ieiibl MaTEeMaTUKU U €&
IPWIOKEHHM, OHU CBSI3bIBAIOT Pa3HblE MAaTEMaTUYECKUE NUCLMIUIMHBI B €IUHOE
nenoe. I[ToaToMy BaKHO JaTh BO3MOKHOCTh IIKOJBbHHKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro Jyis
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa m Havajla MaTeMaTUYECKOrO0 aHAIU3a» MPUCYTCTBYIOT
Tak)k€ OCHOBbl ~MAaTEMaTUYECKOTO MOJACIUPOBAHUS, KOTOPbIE€ MPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIEIEN pealbHbIX CUTYaIlul, UCCIICIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
MHTEPIPETALMUA TOIYYEHHBIX Pe3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXKIIbIA
U3 pa3enoB IPOrpaMMBbl, MMOCKOJIBKY BECh MaTE€pUall Kypca MUPOKO UCTOIb3YeTCs
JUISL pelIeHUs] IPUKIAAHBIX 3a/1a4. [Ipu perennu peaabHbIX MPAKTUUECKUX 3a/1a4
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npoOsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIIECHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha H3ydyeHHE Kypca ajreOpbl MU Hadajl MaTEeMaTHYE€CKOIO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Heaento B 10 kimacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palroHaTbHBIMU YHCIIaMH, IPE0Opa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0eil U MPOLEHTOB JUIsl PElIeHUs] TPUKIAJAHBIX 33a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaTbHOMN KU3HU.

JlelictButenbHble  4yucaa. PanuoHanbHble W UPPALMOHAIBHBIE YKCIA.
ApudpmMernueckre ornepauud ¢ JEUCTBUTEIbHBIMU 4YHcliaMH. [IpuOnmkEHHbIE
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3anmcu
JeCTBUTENBHOTO uucia. Mcmomb3oBaHuWe mOAXoAsAmed  (GOpMBI  3alUCH
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HATypaJlbHOM  cTemeHd.  JleWcTBuUsS  C
apu(PpMETHIECCKUMU KOPHSIMH HATYpaJIbHON CTEIICHH.

CuHyC, KOCMHYC M TaHI'€HC YHCIOBOTIO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPA30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMS. HepaBeHCTBO, pelleHHWEe HEpPaBEeHCTBA.
Mertona HUHTEpPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiioOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON HKU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanHus GyHkmuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbI€ (DYHKITHH.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkimu. Hymu QyHkuum.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U IIENIBIM moka3aTeneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHS N-OW CTEICHH.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(G YHKIMI 9MCIIOBOrO apryMEHTa.

Hauyana maTemMaTH4ecKoro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommas
reomerpudeckas nporpeccusi. CyMma O€CKOHEYHO yOBIBAIOIIECH IeOMETPHUYSCKOM
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. Vcmonb30BaHWE NPOrpeccur s
pelIeHus pealbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, olepaluuu HajJ MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara g OMUCAHUS pPEabHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

Yuciaa v BbIYMCTCHUS

HarypansHbie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM MOKa3aTeneM. CBOMCTBA CTEIECHHU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs] ¥ HEPABEHCTBA

[TpeoOpa3zoBanue BeIpaXXCHHH, COACPKANTUX JIOTAPU(MBI.

[IpeobpazoBaHue BBIPAXKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
II0Ka3aTeJIeM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YpPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS] U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NMpUKIIaIHBIX 337a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl M1 COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHU U HEPABEHCTB.

[IpumeHenune  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajady M 3ajJad M3 pa3jIMuHbIX 00JacTel HayKM U peajbHOM
KU3HHU.

DOyHkuuM U rpapuxu

Oyuknus.  [lepuonunueckne  ¢yHkuuu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMymMbl 1 MUHMMYMbl QyHkumMu. HaunGomnpliee u HauMeHblIee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIINH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u Jorapudmuueckas QyHKIMU, UX CBOWCTBA U rpaduKH.



Wcnonb3oBanue rpagukoB QyHKIUN ISl pellIeHUs YPAaBHEHUM M JIMHEWHbIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havana maTeMaTH4eCKOro aHaIu3a

HenpepsiBable pyHKIIMN. MeTo MHTEPBAJIOB [l pEIICHUS HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuyeckuid U (QUIMYECKUNA  CMBICIT
IIPOU3BOJIHOM.

[IpousBogHbie  dMeMeHTapHBIX  QyHKIUHA.  DopMynbl  HAXOXKICHHS
OPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHue nNpou3BOAHON K UCCIENOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxx1eHne HanOompIIero 1 HaMMEHbIIEro 3HaueHns: QyHKIUU Ha
OTpE3KE.

[IppmeneHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dlIEro pEUICHHs B
NPUKIAIHBIX 3ajadaxX, Ui ONPENEICHHUs CKOPOCTH IIpOLecca, 3adaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WNHrerpan, ero reoMeTpuyeckuid MW (pusnyeckuii cmbici. Beruncienue
uHTerpaia no ¢popmyne Hetorona—Jlelionuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yveOHOro mnpenmera «MaremaTuka» JOJKHO 0O€CIeurBaTh
JOCTHXKEHHE Ha YPOBHE CPEAHEro 00I11ero o0pa3zoBaHus CAEAYIOMUX JUUHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YyIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremMaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTBIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocs: Kak akTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKoro ooOimiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

[TarpuoTrnyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTBIO POCCUNCKON IPaXKAaHCKOW UJICHTUUHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIbI,
K HCMOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOrO0  TMOBEACHUS,
CBSI3aHHOT'O C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U JESATEIHHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

DCTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKIIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, peuieHui, paccy X AeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYECKUE 3HAHUS B
UHTEpecax 370pOBOro u 0e30MmacHoro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHHE, COATTAaHCUPOBAHHBIM PEKUM 3aHATHH U

OT/IbIXaA, peryispHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN
JEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYIOIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  JESATENILHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUIECKUX 3a]1a4 MAaTEMaTHIEeCKOW HAIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJIOTUYECKOW KYJIBTYpPhl, MMOHUMAHUEM BJIUSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMaTHUYECKUX 3HAHWU JJia penieHus 3ajad B
00JJaCTH OKpYy)Karolled cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB UM OLEHKH HX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

[{enHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAaykKM UM  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKh Kak cQepbl YeIOBEUECKOW NESITeIbHOCTH, JTAmoB €€
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJISITh MPOECKTHYIO M HCCIEAOBATENbCKYIO NESITENbHOCTh
UHAVBUIYabHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OCUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrie nornueckue AEUCTBUSA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IOHATHAMH, (OPMYITHUPOBATH
ONpE/CIICHUs]  TOHSTUM; YCTAHABIMBATH CYIIECTBEHHBbIA  MpPU3HAK
Kiaccu(uKauy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MPOBOJAUMOTO aHAJN34;



BOCIIPHHUMATh, (OPMYJIUPOBATh H  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M |
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAOJNIOJCHHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KPpUTEpPUM  JIJI8  BBIABJICHHUS  3aKOHOMEPHOCTEH |
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MIPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCO0 pemieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaAWOONEe MOAXOMSIIMHUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPUEB).

bazoBrie HCCIICO0BATCILCKUC ,Z[CﬁCTBI/IHi

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIEMY,
yCTaHaBIMBaTh MCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CaMOCTOSTEIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbEeKTa, SBJIECHUS, TMpOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSATEIBHO (POpMYyTHUPOBATH 00OOIIEHNS U BBIBOJBI O PE3yJIbTaTam
IPOBENEHHOIO HAOIIOJEHUS, UCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLEcca, a TaKKE BbIABUIaTh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmariueii:

BBISIBISITh 1eUIMTHI MH(DOpPMAIMH, NTaHHBIX, HEOOXOMUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHS,

CTPYKTYpPHpPOBaTh MH(MOpMAIUIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

OLIEHUBAThH HaJIEKHOCTD nHpopMaruu o CaMOCTOSTEIBLHO
c(hOpMYJIMPOBAHHBIM KPUTEPHSIM.
VHnusepcanvhvie  KOMMYyHUKamueHwvle Oelicméus,  o0becneuusaom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOG 00VUAIOUWUXCAL.
OO1enue:

BOCIIpUHUMATh U  (OPMYJIHUPOBATH CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a]a4l, KOMMEHTUPOBATh MOTYYEHHBIN pe3ybTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAalleJIEHHbIE HA TTOUCK
pEIICHMSI; COIMOCTAaBIATh CBOM CYXKICHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JAMAJIOra, oOHapyXUBaTh pa3jindle U CXOJCTBO IMO3ULIUM; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YUETOM 3a]1a4 NPE3EHTAIMM U OCOOEHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHIMBHUIYAJIbHON paObOTHI P pelIeHNH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JICSITENIbHOCTH, IUJIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpeensaTh BUAbI pabOT, JOroBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3ynbTaT padoThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYkaeHUsl, 0OMEH MHEHUIA,
«MO3TOBbIE IITYPMbD» M HHBIC); BBIIOJHITH CBOK YacThb paOOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUSL C JAPYTUMHU UICHAMH KOMAaHJbI;
OLIEHUBATh KauyeCTBO CBOEr0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUS 3aJ]a4H, BEIOMPATh CIIOCOO PEIleHus C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(pOpMaLIUU.

CamMOKOHTPOIIB:

BJIAJCTh HAaBbIKAMHU TO3HABaTEIbHOM pediekcun Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMHU  CaMOMNPOBEPKH, CAaMOKOHTPOJS Iporecca W
pe3yJbpTara penieHus MaTeMaTUIeCKou 3a1a4u;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPpH PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JICITEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OIMIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BBIYMCICHUSA

OneprpoBaTh NOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JAECSATUYHAsS APOOb, IPOIIEHTHI.

Bomonusate  apudmernyeckue — omnepanud € palUMOHAIBHBIMU U
JNENCTBUTENBHBIMU YUCIAMMU.

Boinonssate npuOamKEHHBIE BBIUMCIEHUS, UCIIONb3Ysl MpaBuia OKPYIJICHHUS,
JeNaTh MPUKUIKY U OLICHKY PE3YJIbTaTa BbIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTeleM; CTaHAapTHas
(opMa 3amucu JIEWCTBUTENBHOI'O YHCJIA, KOPEHb HATYpPAJbHOW CTEICHH;
UCIOJIb30BaTh MOAXOASILYI0 (POPMY 3aITUCH JEHCTBUTEIbHBIX YHUCEN JUIsl PEIICHHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHBIX.

OnepupoBath MOHATUSAMH: CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3aIUCh MPOU3BOJIBHOTO yIria Yepe3 0OOpaTHbIe TPUTOHOMETPUYECKHE
GyHKIUY.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrOHAIBbHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE,

BoimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUM U peliarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonssaTh npeoOpa3oBaHus LENbIX, PAlMOHAJIBHBIX W HppaldOHAIbHBIX
BBIDAXKECHUM W pelmiaTb  OCHOBHBIE  THIIBI  LEIBbIX, pPAlMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA I PEIICHUS MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HH.



MopaenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKECHUSA, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHkuuM U rpapuxu

OnepupoBath MOHATUAMM: (YHKIHUS, CIOCOOBI 3a1aHus (PyHKIMH, 001acTh
OTpe/IeNIeHHs] M MHOXKECTBO 3HAUYC€HMU (PYHKIUHU, Tpaduk (yHKIHH, B3aUMHO
oOpaTHbI€ (DYHKITHH.

OnepupoBaTh TMOHATUSAMH: YETHOCTP W HEYETHOCTh (DYHKIUH, HYIH
(GYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crtpouth ¥ unuTath rpaduku JTUHEWHON (PYHKIMH, KBAIPATHUYHON (YHKIIWH,
CTETICHHOH (PYHKIIMH C IEJIBIM TOKa3aTelIeM.

Wcnonb3oBaTh rpapuku QyHKIUN JUIsi  UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PeabHON
KU3HU;, BBIpAXKaTh (POPMyIaMH 3aBUCUIMOCTH MEXy BETMYNHAMU.

Hauajsa MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATUSMHU: [OCJEIOBATEIBHOCTh, apudMeTnyeckas W
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOMIAs T€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IMTPOTPECCUH.

3amaBaTh MOCJIEN0BATENLHOCTH PA3JIMUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILICHUS
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIliy Hal MHOXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  OMHCaHHS
pETbHBIX TIPOIIECCOB W SIBIICHWI, TMPHU PEIICHUH 3aJad W3 JPYTrux ydeOHBIX
pEeIMETOB.

OnepupoBaTth  MOHATHUAMM: ONpejielieHne,  TeopeMa,  CJE/ACTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yuca 1 BIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, I€10€ YKCIO; HCIOJIb30BaTh
MPU3HAKHU JIETTUMOCTH LIEJIBIX YHCEN, PA3JIOKECHUE YUCIA HAa MPOCThIE MHOXKHUTEIN
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHDb C PAIMOHATIBLHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JIOTApU(PM UYHUCTA, NECATUYHBIC W HATypaJbHBIC
aorapuMsl.



YpaBHeHUs] U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTEMEHUM Ui MpeoOpa3oBaHMS  BBIPAKCHUII;
ONEpPUPOBATH IOHATUSIMU: IIOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkAIIMX Jorapugmsl;
ONEepUpPOBATh MOHATUSAMU: JOrapu(pMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI TOTapU(IMUUECKUX YPaBHECHUI U HEPABCHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHUU U €€ PELICHUE;
VICIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUM JJIs1 PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonurts penreHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PAalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 33JayH,
UCCIIEZIOBATh MMOCTPOCHHBIE MOIENN C UCTIOIb30BAaHUEM ammapara ajareopsol.

DOyHKUuM U rpapuku

OnepupoBaTh  MOHATUSAMU:  TMepUoAMYecKas  (YHKLIUS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (QyHKIMH, HauOobliee U
HauMEHbLIEE 3HA4YeHUs (PYHKUMUM HAa MPOMEXKYTKE, HCIONb30BaTh MX I
uccaea0oBaHus QyHKINY, 3aJaHHON IpaduKOM.

OnepupoBarh MOHATUAMH: TpadUKU TOKA3aTEIbHOM, Jiorapudpmuueckon u
TPUTOHOMETPUUYECKUX (PYHKIMH; n300pakaTh UX Ha KOOPJUHATHOMN IJIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJAMHATHOM IMJIOCKOCTU rpadUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BATh UX JJISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Ucnonb3oBate rpaduku (QyHKIUN JUIsI  UCCIENOBAHUS TMPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

HavaJyia MaTeMaTH4€CKOr0 aHAJIU3A

OnepupoBaTh MOHATUSIMU: HENpEpbIBHASI QYHKILNS;, TPOU3BOAHAS (DYHKIIHH;
UCTIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKUIA CMBICT TIPOU3BOTHOMN ISl PEIICHUS
3aaad.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOM3BOIHYIO ISl UCCIIEA0BAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWJIYUYILErO0 PELICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLMATBbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh TOHATHSIMHU: TEepBOOOpa3Has W HWHTETpall; TMOHUMATH
reoOMeTpUYecKuil U (PU3NUECKUI CMBICI UHTErpaa.



Haxonute mepBooOpazHbIie dJeMEHTAPHBIX (DYHKIMH; BBIYHCIATH HHTETPa
no ¢popmyiie Herorona—JleiiOHua.

Pemate mpukiagHbeie 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO U
du3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOI'O aHAIH3a.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonnuectBo yacos
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpOHHBIe (LM (pPpOBHIE)
Konrpoabubie | IIpakTHyeckue
1/ | NMPOrpamMMmsl Bcero o0pa3oBaTebHbIE PeCypChI
padoTbI padoTbI
MHoxecTBa palrOHAJIbHBIX U
1 ACHCTBITCIBHBIX HHCCI. 20 1 https://resh.edu.ru/subject/lesson/3798/start/159138/
PanmonaneHble ypaBHEHUS U
HEpPaBEHCTBA
) .
2 YHILUH 1 rpadki. Creretth ¢ 11 https://resh.edu.ru/subject/lesson/5540/start/327000/
OEJIbIM ITOKAa3aTCIIEM
Apudmernueckuit KopeHb N—oif
3 crenenu. MppannoHaibHbIC 18 1 https://resh.edu.ru/subject/lesson/5498/start/272542/
YpaBHEHUS U HEPABEHCTBA
DopMyiIbl
4 TpuronoMmerpuu. Tpuronomerpuyeckue 38 1 https://resh.edu.ru/subject/lesson/4733/start/199150/
YpaBHEHMUSI
) [locie10BaTEIbHOCTH U POTPECCHH 5 https://resh.edu.ru/subject/lesson/4921/start/200887/
6 [ToBTOpeHwMeE, 0606meH1/v1e, 10 1
CUCTEMATHU3aLMs 3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 102 4

[TPOTPAMME



https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4733/start/199150/
https://resh.edu.ru/subject/lesson/4921/start/200887/

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MPOrpaMMbl Bceero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
CreneHb ¢ pallMOHAILHBIM [TIOKA3aTEIEM.
i patt o i 12 1 https://resh.edu.ru/subject
oKazaTreiabHas kuus. IlokazarenbHble
YHEI /lesson/3841/start/225576/
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas KIIHSL.
P P $ Py 12 1 https://resh.edu.ru/subject
orapu(MHUYECKHUE YpaBHEHUS U
p yp Jlesson/5753/start/272577/
HEpPaBEHCTBA
Tpuronomerpuyeckue KLU A UX
p o T p ymxn 9 1 https://resh.edu.ru/subject
rpaduku. TpuroHoMeTpH4YecKue
p p p /lesson/6111/start/200579/
HEpaBeHCTBA
I 1 . 24 1 https://resh.edu.ru/subject
on3BoAHas. IIpruMeHeHne NPOU3BOTHON
POM3BO P POM3BO /lesson/4923/start/200983/
" 9 https://resh.edu.ru/subject
HTErpaa U ero NpuMeEHEHUS
p p /lesson/4037/start/269553/
C . 12 1 https://resh.edu.ru/subject
HCTEMBI YpaBHEHUHN
M /lesson/3812/start/158953/
0 6 https://resh.edu.ru/subject
aTypajiabHBIE U IENIbIE YHCIa
P 1 /lesson/4730/start/149076/
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHIS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Konrponbnbie | IMpakririeckie i[3yqeﬂml gﬁiionamnbﬂme
padoThI padoThI pecypenI
MHoxecTBO, onepaiuu HajJ MHOKECTBAMM.
2 Huarpammsl Diinepa—BenHa
3 Panmonansasle yncina. OOBLIKHOBEHHBIE U 1
NeCSITUUHBIE TpOOH
4 [IporieHThI, 6€CKOHEUHBIE IEPUOANYECKIE 1
npobu
5 Apudmetrueckue orneparuu ¢ 1
paloOHATBHBIMH YHCTIAMU
6 [IpeoOpa3oBaHMs YUCIIOBBIX BbIPAXKEHUM 1
[Tpumenenue Apobei v MPOIEHTOB IS
7 pelieHus MPUKIIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1
oTpaciel 3HaHUM U peanbHOU KU3HU
[Tpumenenue Apobei v MPOIEHTOB IS
8 peuieHus MPUKIAIHBIX 33/1a4 U3 Pa3IudHbIX 1
OTpacJiell 3HaHUMW U PeabHON KU3HU
[Ipumenenue qpoOeli U MPOLICHTOB IS
9 pelIeHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHbIX 1
oTpaciedl 3HaHUM U peabHOU KU3HU
[Tpumenenue apobei 1 TPOIEHTOB IS
10 pelieHus MPUKIIAIHBIX 3a/1a4 U3 Pa3TuIHBIX 1

oTpaciel 3HaHUM U peabHON KU3HU




HencTBuTenbHble yncia. PanpoHaabHbIe U

1 MpparoHaIbHBIE YUCIIa

12 Apudmernueckue onepanuu ¢
JeHCTBUTENILHBIMU YHCIIAMU

13 ApugpmeTnueckue oneparuu ¢
JIeHCTBUTELHBIMU YUCIIAMHU
[TpubnmxEHHBIE BEIYUCICHHS, IPAaBUIIa

14 OKpYTJIEHUS, IPUKUKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

15 ToxnecTBa U TOXKIECTBEHHbIE
npeoOpa3oBaHus

16 VYpaBHeHHE, KOPEHb YpaBHEHHUS

17 HepaBeHcTBO, pemieHre HepaBeHCTBa

18 Meroa nHTEpBAJIOB

19 Pemienue nemnsix U 1poOHO-paIMOHAIBHBIX
ypaBHEHUH M HEPABEHCTB
KontponbHas paboTa o teme "MHOXecTBa

20 palMOHATBHBIX U ICHCTBUTEIHHBIX YHUCEIL.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"

21 OyHKIMA, CIOCOOBI 3aJaHUS (PYHKIIUU.

22 B3aumno oOpaTHble GyHKIIMH

23 I'padux pynkuuu. O6sacTh onpeneacHus u
MHO’KECTBO 3HAYCHHI ()YHKITUH.

24 Hynu dynkuu. [pomexyTku
3HAKOIOCTOSIHCTBA

25 YErHble 1 HEYETHBIE PYHKIIMU

26 Yérubie 1 HeUETHBIC (QYHKIIUU




27

CreneHs ¢ OEJIBbIM ITOKa3aTCJIEM.

CrannaptHas ¢popma 3armcu

28 JEUCTBUTEIIBHOTO YUCIIA
Hcnonb3oBanue moaxomsieit popmbl

29 3aMycu JeMCTBUTEIbHBIX YUCEN TS
pelIeHns MPaKTUYEeCKUX 3aJad U
IIPEICTABICHUS TaHHBIX
CrenenHast GyHKIHSI ¢ HATYpPATbHBIM U

30 LenbIM nokazareneM. E€ cBoiicTBa u
rpaduk

31 Apudmernueckuil KOpeHb HaTypaIbHON
CTETIEHU

32 ApubdMeTHnuecKrii KOpeHb HATYpaTbHOU
CTETIeHH

33 CaoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

34 CoiicTBa apuMeTHIECKOT0 KOPHS
HATypaJIbHOM CTeNeHn

35 CgoiicTBa apuPpMETHIECKOTO KOPHS
HaTypaJIbHON CTEIIEHU

36 JeiicTBust ¢ apupMETHUESCKUMU KOPHIMH N—
Ol cTeneHn

37 JleiicTBusI ¢ apupMETHUECKUMU KOPHIMH N—
Ol CTeIeHU

38 JleiicTBust ¢ apupMETHUESCKUMU KOPHIMH N—
Ol cTeneHn

39 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—

Ol cTENEeHn




JleticTBus ¢ apuMETHUESCKUMU KOPHIMHU N—

40 L 1
Ol CTETIeH!
41 Pemenne nppaliMOHaIBHBIX YPAaBHEHUN
42 Perienue uppanmoHanbHbIX HEPABEHCTB
43 Pemenue nppaninoHanbHbIX YpaBHEHUN 1 1
HEPaBEHCTB
44 Pemenne nppanoHaIBHBIX YPABHEHUN U 1
HEPaBEHCTB
45 Pemenne uppannoHalbHbIX ypaBHEHUH U 1
HEPaBEHCTB
46 CaoiicTBa KOpHS N-0if cTeNIeHN
47 I'padux KopHS N-0if cTEeneHH
KonTponbhas pabora o teme
48 "ApudmeTrnaecKkuii KOpeHb N—0il CTETICHHU. 1
HppauroHanbHble ypaBHEHUS U
HepaBeHCTBA"
49 CuHHyC YHCIIOBOTO apryMeHTa 1
50 Kocunyc uyncioBoro aprymeHra 1
o1 TaHreHc 4nuciIoBOro apryMeHra 1
52 KortaHnreHnc uyncioBoro aprymeHra 1
53 APKCHUHYC YHCIIOBOTO apryMEHTa 1
o4 APKKOCHHYC YMCJIOBOI'O apryMEHTa 1
55 APKTaHI'€HC YHCIIOBOTO apryMeHTa 1
56 APKKOTaHTE€HC YHCIIOBOTO apTyMEHTa 1
o7 Tpuronomerpudeckasi OKpyKHOCTb 1
58 Ornpenenenre TPUrOHOMETPUUECKUX 1

(GyHKLUI YUCIOBOTO apryMeHTa




59

[ToBOpOT TOUKM BOKPYT Hayajga KOOPAUHAT

Tpuronomerpuueckast OKpyKHOCTb,

60 OTIpE/ICIICHUE TPUTOHOMETPUICCKUX
(GyHKLUI YUCIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYIIBI.

61 3HaueHusl CUHyca, KOCUHYyCa U TaHTe€Hca
yria

62 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIBI.
CuHyc, KOCHHYC ¥ TAaHT€HC YTJIOB Ol M -Ol

63 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI.
DopMyJIBI CITIOKEHUS.

64 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIBI.
CuHyc, KOCUHYC M TaHT€HC JIBOMHOTO yria
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

65 CuHyC, KOCHHYC M TaHT€HC ITOJIOBUHHOTO
yria

66 OCHOBHbBIE TPUTOHOMETPUYECKHE (OPMYIIBI.
dopMyiibl IPUBEICHUS

67 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI.
CymMma 1 pa3HOCTb CHHYCOB

68 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI.
CymMmMma 1 pa3HOCTh KOCUHYCOB

69 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX
BBIPAKECHUI

70 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAYKEHUI

71 [Ipeobpa3oBanye TPUTOHOMETPUUECKUX

BBIPAKCHUIN




[Ipeobpa3oBanue TPUTOHOMETPUUECKUX

72 .
BBIpaYKEHUI

73 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKCHUI

74 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

75 IIpeoOpa3oBanne TPUTOHOMETPUUECKUX
BBIPAKCHUIN

76 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAYKECHHI

77 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUI

78 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAYKCHUI

79 PemreHne TpUroHOMETPUYECKUX YPABHEHHM.
YpaBHeHHE coSX = a

80 Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.
YpaBHeHue cosx = a

81 Pemenne TpUroHOMETPUYECKUX YPABHEHHM.
VYpaBHenue sina = a

82 Pemenuie TpUroHOMETpUYECKUX YPABHEHUM.
VYpaBHeHnue sina = a

83 Pemenne TpUroHOMETpUYECKUX YPABHEHHM.
VYpaBHeHue tgx = a

84 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH.
YpaBHenue tgx = a

85 Pemenne TpUroHOMETpUYECKUX ypaBHEHU I




86

Pemenne TpuroHoMeTpruUECKUX ypaBHEHUI

KonTponbHas pabora no teme "®opmyibl

87 TpuroHomerpuu. Tpuronomerpuueckue
ypaBHeHus"
[locnemoBaTeabHOCTH, CIIOCOOBI 331aHUS

88 [ocJaen0BaTeIbHOCTEN. MOHOTOHHBIE
MOCTIeI0BATEILHOCTH
Apudmernueckas u reoMeTpuyecKast

89 nporpeccuu. Vcnonp3oBaHue IpOrpeccuu
IUTSL pEeIIeHHs] peabHbIX 3a/1a4
MIPUKIIQJHOTO XapaKTepa
beckoneuHo yObIBarolas reoMeTpuyecKas

90 nporpeccusi. Cymma 0€CKOHEUHO
yOBIBAIOIICH TEOMETPUICCKON MPOrPECCHU

91 dopmyria CIIOKHBIX MTPOIIEHTOB

92 dopmyra cIIOKHBIX MPOIEHTOB
O0o0mIeHHe, cCHCTEMAaTH3allus 3HAHUN 32

93 Kypc aireOpbl ¥ Hayal MaTeMaTHIeCKOTO
ananuza 10 kiacca

94 [ToBTopenue. CrenenHas GyHKIUSI

95 IToBropenue. CreneHHas GyHKIUS

96 [ToBTOpenue. TpuronomeTprueckue
(hopMyIibL

97 IloBTopenue. Tpuronomerpudeckue
(bopMmyIb

98 [ToBTOpenue. TpuronomeTprueckue
YpaBHEHHUSI

99 [ToBTopenue. TpuroHomeTpudeckue




ypaBHEHUS

100 HToroBast KOHTpOJIBbHAS paboTa. 1
O0o001Ienne, cucTeMaTH3alysa 3HaHUH 3a
101 Kypc anreOpbl 1 Hadyajl MaTeMaTH4eCKOro 1
ananm3a 10 knacca
102 [ToBTOpEeHME 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoxa Beero Koutpoabupie | IpakTuieckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbﬂble
padoTbI padoTbI pecypesI
CreneHsb ¢ palluOHAILHBIM [TOKa3aTeIeM
CreneHb ¢ IeHCTBUTEIBHBIM MTOKa3aTeIaM
CaoiicTBa cTeneHu
4 [ToxazarenbHast pyHKIUSA, €€ CBOWCTBA U 1
rpaduk
5 [TokazarenpHast pyHKIMSA, €€ CBOWCTBA U 1
rpaduk
6 [TokazaTenbpHBIC ypaBHEHUS 1
7 [loka3aTenbHblE ypaBHEHUS 1
8 [Toka3zarenbHbIE ypaBHEHUS 1
9 [Toka3arenbHbIE HEPABEHCTBA 1
10 [TokazaTenbHBI HEPAaBEHCTBA 1
11 Ypok 0000111eHHS ¥ CHCTEMaTH3alUN 1
Konrponsnas padora no teme "Crenens ¢
12 paloHaIbHBIM TOKA3aTEIEeM. 1 1
[loxazarenbHast pynkuus. [lokazarenbHble
ypaBHEHUS U HEpaBeHCTBA"
13 Jlorapudm uucna 1
14 CoiicTBa norapugmon 1
15 JlecATUYHBIC U HATYypAJIbHBIE JIOTAPU(PMBI 1
16 [IpeoOpazoBaHue BEIpAXKEHU, COICPKAIIUX 1




sorapudmsl

Jlorapudmuueckast GyHKIHs, €€ CBOHCTBA U

17 rpadux 1

18 Jlorapudmuueckue ypaBHEHHS 1

19 Jlorapudmudeckue ypaBHEeHUS 1

20 Jlorapupmudeckue HEpPaBEHCTBA 1

21 Jlorapugmuueckue HEpaBEHCTBA 1

22 Jlorapudmuveckne HepaBeHCTBa 1

23 Ypok 00001IeHNs U CHCTeMAaTH3aINN 1

24 Konrponsnas pabota o teme 1
«Jlorapudpmuueckas GyHKIUSI»

o5 OO0nacTp onpeeneHus: 1 MHOKECTBO 1
3HaYEHUIN TPUTOHOMETPUUECKUX (QYHKIIHI

26 OO0macTh onpeeNICHUs] 1 MHOXKECTBO 1
3HAYeHUH TPUTOHOMETPUUECKUX (PYHKIIHI

27 YETHOCTD, HEYETHOCTH 1
TPUTOHOMETPHUYECKUX (YHKIIUH

)8 [Tepnoau4IHOCTH TPUTOHOMETPUIECKHUX 1
b yHKIMIA

29 CaoiicTBa QyHKIIMH Y = cOSX U €€ rpaduk 1

30 CaoiicTBa QyHKIINH Yy = Sinx u € rpaduk 1

31 CaoiicTBa QyHKIIMN Yy = tgx U €€ rpadukx 1

32 [TpuMepsl TPUTOHOMETPUYCCKHX HEPABCHCTB 1
Konrponsnas pabota o teme

33 «TpuroHomerpuueckne GyHKIUU U UX 1

rpaduxu. Tpuronomerpudeckue




HepaBeHCTBA"

34 HemnpepbiBabIe QyHKITHH 1
35 [IpousBoaHas 1
36 [IpousBoaHas cTeneHHol PyHKIUN 1
37 [TpousBoaHas cTeneHHON (YHKIIUN 1
38 [paBuna quddepeHmpoBanus. 1
[TpousBogHast cyMMbI pYHKIIUH
39 [IpousBoaHas npousBeaeHUs GYHKIIHIA 1
40 [TpousBoaHas yacTHOTO PYHKITUIH 1
41 [Tpou3BoHBIE 3TIEMEHTAPHBIX (QYHKIUI 1
42 [Tpou3sBoHBIE 3JIEMEHTAPHBIX HYHKLIUH 1
43 ['eomeTpuueckuii CMBICT TPOU3BOTHOM 1
44 I'eomeTprueckuii CMbICIT IPOU3BOTHON 1
45 Konrponbnas pabota o teme 1
«IIponzBoHas»
[IpumeHeHne Mpou3BOIHOM K
46 WCCIIeIOBaHUIO ()YHKIIMI HA MOHOTOHHOCTh 1
1 3KCTpeMyMbl. BozpacTanue u yopiBaHue
byHKIIH
[IpumeHenre nponu3BOAHOMN K
47 uccaea0oBaHuIo (DYHKIMI HA MOHOTOHHOCTD 1
U OKCTpeMyMbl. Bo3pacTtanue u yObiBaHuE
GbyHKIIII
48 DKcTpeMyMbl PyHKIUU
49 DKCTpeMyMBbI (PYHKIHH
50 IIpumeHeHne Npou3BOJHON K IOCTPOEHUIO 1

rpaduKoB QyHKIHIA




[IpumeHeHre MPOU3BOJHON K MOCTPOCHHUIO

°1 rpaduxoB QyHKUINN

59 IIpumeHeHne Npou3BOJHON K IOCTPOEHUIO
rpaduKoB QyHKIHI

53 Haxosxaenne HauGoJbIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMH HA OTPE3Ke

54 Haxosxnenne HanOobIero 1 HAMMEHBIIETO
3Ha4YeHHUs1 PYHKIIUU Ha OTPE3Ke

55 Haxoxxnenne HauOobIIero 1 HAMMEHbBIIETO
3Ha4eHUs1 QYHKIUHU Ha OTPE3Ke
IIpumeneHne Mpou3BOAHON IS
HaXO0X/IEHHs HAaWIY4llIEero peleHus B

56 IIPUKJIAIHBIX 3aJa4ax, sl ONPEIEICHUS
CKOpOCTH IpoLiecca, 3aJaHHOT0 (popMyIoii
WK rpaduKom

57 Konrpomnbnas pabora o teme
"[IponzBogHas. [Ipumenenue npousBogHOM"

58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

59 [IpaBusia HaX0XkJIEHUSI IEPBOOOPA3HBIX

60 WuTerpai, reoMeTpuuecKuil 1 pu3ndecKui
CMBICJI MHTErpajia. BerunciieHne uHTerpaioB
Hurerpai, reomerpudeckuii 1 pu3nUeCKuii

61 cMmbIca uHTerpana. [lnomans
KPUBOJIMHEHHOH Tpanenun

62 WuTerpan, reoMmeTpuueckuil 1 puzndecKui
CMBICJI MHTErpajia

63 WuTerpan, reoMmeTpuueckuii 1 Gpu3nyecKuit

CMBICJT MHTETpaja




Brruncnenue niomanaeii ¢ MOMOIILIO

64
MHTETpajioB

65 Brruncinenue miomanei ¢ noMOUbo
UHTETPAJIOB

66 Brruncnenue miomanei ¢ noMouibo
MHTETpajoB

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CucreMbl TMHENHBIX YpaBHEHUN

69 Pemenne npukianHbeIX 3a4a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

70 Pemenue npukiaaHbIX 3aa4 ¢ IOMOLIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUN

71 CucreMbl 1 COBOKYITHOCTH LIEJIBIX U
paloHaIbHBIX YPaBHEHUN U HEPABEHCTB

7 CucreMbl ¥ COBOKYITHOCTHU
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

73 CucreMbl 1 COBOKYITHOCTH TOKa3aTEJIBbHBIX
YpaBHEHUH U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH

74 norapu(pMUUECKUX YpaBHEHUHN U
HEPABECHCTB

75 Hcnonp3zoBanue rpadukoB GyHKIUHN 1715
penieHusl ypaBHEHU U CUCTEM

76 Hcnonb3oBanue rpadukoB GyHKUIUN 1715
pELIECHNs] ypaBHEHUI U CUCTEM
[Ipumenenne ypaBHEHUM, CUCTEM U

7 HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX

3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTei




HAyKH U pealibHOM KU3HU

KonTponbhas pabora no teme "UHTerpan u

8 ero npuMeHeHus. Cuctemsl ypaBHEHUI"

79 HarypanbHble 1 1iefble Yncia B 3aa4ax u3
peaIbHOM JKU3HU

80 HarypasnbHble 1 1esbie Yrcia B 3aja9ax U3
pEaIbHOM KU3HU

81 HarypasbHble U 1iesible Yncia B 3aJa4ax u3
peaIbHOM JKU3HU

82 [Ipu3HaKy 1ETUMOCTH LENbIX YUCEI

83 [Tpu3Haky AETMMOCTH LENbIX YUCEIT

84 [Tpu3Haky AETMMOCTH LEINbIX YUCEel

85 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AITHS
3HaHUU. Y paBHEHUS

86 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3AIIHS
3HaHUH. YpaBHEHUS

87 [ToBTOpenue, 0600IIEeHNEe, CUCTEMATH3AITHS
3HaHUU. Y paBHEHUS

88 [ToBTOpenue, 0000IIeHNE, CUCTEMATHU3ALIHS
3HaHUHU. YpaBHEHUS

89 [ToBTOpenme, 0600IIEHNe, CHCTEMATH3AITHS
3HaHUU. Y paBHEHUS

90 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIIHS
3HaHUHU. YpaBHEHUS

o1 IToBTOpenue, 06001IEHNE, CHCTEMAaTU3ALHS
3HaHuil. HepaBeHcTBa

92 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3 AN




3HaHuil. HepaBeHnctBa

[ToBTOpeHME, 0000IICHNE, CHCTEMAaTH3AIINS

93 N 1
3HaHuil. HepaBeHncrsa

94 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIs 1
3Hanuid. HepaBeHcTBa

95 [ToBTOpeHme, 06001IEHNE, CUCTEMATH3ATIHS 1
3HaHUU. CucTemMbl ypaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3alIUs 1
3HaHUM. CUCTeMBI YpaBHCHUHN

97 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHS 1
3HaHui. OyHKUMH

98 [ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs 1
3HaHui. OyHKIIH

99 WtoroBas koHTpoJibHAs paboTa

100 HroroBas koHTpoNbHAs paboTa
O0o001Ienre, cucTeMaTH3alsa 3HaHUH 3a

101 Kypc ayire0pbl ¥ HadaJl MaTeMaTHYeCKOTO 1
aganmm3a 10-11 ximaccos
O0006111EH1E, CHCTEMATH3allMsl 3HAHUH 3a

102 Kypc anreOpbl 1 Hayaja MaTeMaTHu4eCKOro 1
ananm3a 10-11 ximaccos

OBLIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o Maremaruka: anreOpa 1 Hayajia MaTeMaTUYECKOr0 aHAIN3a, TE€OMETPUSL.
Anrebpa v Hauasia MatemaTudeckoro ananusa, 10-11 kimaccsl/ Anumosn
II.A., Konsarun FO.M., TkaueBa M.B. u npyrue, M, IIpocsenienue,
2023

o Junaxtuueckue marepuansi (aBropsl M.W.111a0ynun, M.B.TkauéBa u
n.p. M, Ilpocsemienue, 2023

e Temaruueckue Tecthl (aBTopbl M.JI.TKauéBa, H.E.®Enopora) M,

[Ipocsemenue, 2023

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
Meronnueckue pekoMmenaanuu st yautens. Astopsl H.E.pémoposa,

H.E.TxauéBa M, IIpocsenienne, 2023r

IMAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

POIII: https://resh.edu.ru/subject/lesson/4726/start/198194/ ;
https://resh.edu.ru/subject/lesson/3812/start/158950/,

https://resh.edu.ru/subject/lesson/4730/start/149073/



