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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 YY4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUICKOTO
obpazoBanus. Peanmuzanusi mporpaMMbl OOECII€UMBAET OBJAJCHHE KIIOUEBBIMU
KOMIIETCHIIUSMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOT'O, JTUYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTH O00yUYaOIIUXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOT'O0 aHAIM3a» SBISICTCS OJHUM W3
HamOoJee 3HAYMMBIX B MpOTrpaMMe CTapIied IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMEHTAIBbHYI0 0a3y Il HU3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrol CTOPOHBI, (POPMUPYET JOTHIECKOE U
abCTpaKkTHOE MBIIUICHHE YyYaIlNXCs Ha YpOBHE, HEOOXOIWMOM JUJISi OCBOCHWSI
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalllWecs OBJIAJICBAIOT YHHBEPCATbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KoTopas (GOpMYJIUPYET CBOU JOCTHIKEHUS B MaTeMaTH4ecKon (hopme.

Kypc anrebpsr u Hagasm MaTeMaTHIeCKOro aHAJIN3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJIAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OHOJOTHH, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMUKH W OOINECTBEHHOW JKWU3HU, ITO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B TOoXe Bpemsi oBiiajieHue
aOCTpaKTHBIMA W JIOTMYECKH CTPOTMMH MAaTEMATHUYCCKUMHU KOHCTPYKIIHSIMU
pa3BUBAaET YMCHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTHHHOCTH
yTBEPXKICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETHU3AINIO, a0CTparupoBaHue u
aHaJIoruio, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbllieHHne. B xone u3yuenus
anreOppl M HayaJl MaTEMaTUYeCKOro aHajlu3a B CTaplleld IIKOoJe ydJalluecs
MOJTy4ar0T HOBBIM ONBIT PEIICHUS MPHUKIAAHBIX 33J1ad, CaMOCTOSTEIHHOTO
MIOCTPOCHHUSI MAaTEeMAaTHYECKUX MOJETEH peaNbHBIX CUTyalluid W HHTEPIpETaIH
MOJYYCHHBIX ~ PEIICHHWM, 3HAKOMATCS C  TIpUMEpaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpUPOJIE, HAYKE U B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTUIECKUMH OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obnamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W UYepe3 CHernupuKy ydeOHOW NesaTeTbHOCTH,



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

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JAESATENbHOCTHBIN NPUHIIMI O0y4YEHUS.

CrtpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHaIn3a» BKIIIOYAET
CIENYIOIINE COAEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHOXkecTBa UM JOrHKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM W3y4YalOTCSd Ha MPOTSHKEHUH ABYX JIET
oOyudeHusl B CTapllueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACBHIAsiCh HOBBIMM TeMaMu H  pazaenamu. JlaHHbIA Kypc  sBIsSIeTCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B ce0e COAep)KaHUE HECKOIBKUX
MaTEeMaTUYECKUX AUCIUIUIMH: alire0pa, TPUTOHOMETPHUSI, MATEMATHUECKUI aHaIIn3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEeHHbIE B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHau3ay, JUIsl PEIICHHUsS] CaMOCTOATENbHO CHOpMYyITUpPOBAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxartenbHo-MeTOANYECKass TUHUA «HUucna U 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 PA3NUYHBIX (OpPM 3amucu JEHCTBUTEIBHOIO YHCIIA, YMEHUE
palMOHAJIbHO BBINOJIHATh JEWCTBUS C HUMM, JENaThb IPUKUAKY, OLIEHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MAaTEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCJIOBBIX BBIPAXKECHUI.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
OoOy4eHHs B CTapiled IIKOoJie, TMOCKOJIBbKY B KaXJIOM pas3fene MporpaMMbI
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOIMX 3aaad. OOydaroniyecss OBJaJeBaloOT
pPa3IMYHBIMH METOJAMHU PELICHUs UEIbIX, PAalHOHAIBHBIX, HWPPALUUOHAJIbHBIX,
MOKA3aTeNbHbIX, JIOTAapUOMHUUECKUX UM  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPHUKIAJHBIX 3ajad W 3a7ad Ha
HaXOXJEHUE HauOOJNbIIMX W HAUMEHBIIMX 3HadeHuM QyHkuu. [lanHas
collepKaTeNibHash JIMHHUS BKJIIOYaeT B ceOs Takke (QOopMUpPOBaHHE YMEHUM
BBITIONTHATh Pacy€Tl Mo (opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHAIHHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)XKE BBIPAKECHUU,



coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps mzyueHuro anreOpanyeckoro
MaTepualia  MPOUCXOAUT  JajbHEWIIee  pa3BUTHE  aNTOPUTMUYECKOTO |
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEpPABEHCTB. Auredpa
npennaraer 3(OQEKTUBHbIE WHCTPYMEHTBl JJIS pPEHICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMH U TpaduKu» TECHO
NEPEIUIETAETCA C APYTUMU JJMHUAMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 33JJaET
NIOCJIEOBATEIBHOCTD U3Y4YEHUS MaTtepuaia. N3yuenue CTEEHHO,
NOKAa3aTeIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTruX y4eOHbIX
NPEIMETOB U PEeaIbHON KU3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTHYECKHUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh ITOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep>KaTebHON JIMHUM HalleleH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOT .

CopepxarenbHast nuHusa «Havyana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MAaTeMAaTHMYECKHX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarouuMcsl, y KOTOPBIX MOSIBISETCS BO3MOXHOCTh HCCIIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh WX HAWOONbIINE W HAUMEHBIITNE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHMsI TpoueccoB. JlaHHas cojepkarenbHas JIMHUAA OTKPHIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMS MAaT€MAaTHYECKHX MOJelel pealbHbIX CHUTYaIluH,
HAXOXKJICHUS] HAWJIYYILIerO PEHIEHUS B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
SKOHOMHMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIO aHaJIHn3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaIbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUH pACIO3HABATH TMPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE M HcKyccTBe. OOyuawmniuecs Yy3HAIOT O
BBIIAIOIINXCA PE3YJIbTATaX, MOIYYEHHBIX B XOAE pa3BUTUS MaTeMaTHUKUA Kak
HAyKH, U UX aBTOpax.

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



HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3/ieiibl MaTEeMaTUKU U €&
IPWIOKEHHM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCLMIUIMHBI B €IUHOE
nenoe. [ToaToMy BaKHO JaTh BO3MOKHOCTH IIKOJBHHKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro Jyis
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa u Havama MaTeMaTHYECKOrO aHaIu3a» MPUCYTCTBYIOT
TaKk)k€ OCHOBBl MAaTEMaTUYECKOTO MOJCIHPOBAHUS, KOTOPbIE MPHU3BAHbI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIEIEN pealbHbIX CUTYaIlul, UCCIICIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
UHTEpIPETALUUA TOIYYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHbI B KaXKIbIi
U3 pa3eNioB MIPOrpaMMBbl, MOCKOJIbKY BECh MaTeprall Kypca MIUPOKO HUCTIOIb3YETCs
JUISL pelIeHUs] IPUKIAAHBIX 3a1a4. [Ipu penieHnn peaabHbIX MPAKTUUECKUX 3a/1ad
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npoosiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha wu3ydyeHHE Kypca ajreOpbl MU Hayajal MaTEeMaTHYECKOIo
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

Paumonanbubie ynciaa. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOIIEHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palroHaTbHBIMU YHCIIaMH, IPE0Opa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaTbHOMN KU3HU.

JlelictButenbHble  4ucaa. PanuoHanmbHblE W UPpPALMOHAIBHBIE 4YMCIA.
ApudpmMernueckre ornepauud ¢ JEUCTBUTEIbHBIMU 4YHcliaMH. [IpuOnmkEHHbIE
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ menbiM  mokazareneM. CranpaptHas ¢dopma  3ammcu
neicTBuTenbHOr0 uucia. HMcmonp3oBaHue monxonsmied  ¢GOpMbl  3aMUCH
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HATypaJlbHOM  cTemeHd.  JleWcTBuUsS  C
apu(PpMETHIECCKUMU KOPHSIMU HATYPAITLHOM CTETICHH.

CuHycC, KOCHHYC M TaHI'€HC YHCIOBOrO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPA30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pellIeHHWE HEpPaBEHCTBA.
Mertona HUHTEpPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiioOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienre TpuroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

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

Ob6nactb onpeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKimm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

Crenennast 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, CIIOCOOEI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromas
reomeTrpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. M Cmonb30BaHWE MPOTPECCUU A
pelIeHus pealbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, olepaluuu HajJ MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJjs ONUCAHHUS PEeAbHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

Yucaa v BLIYMCTCHUS

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

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHMU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs] ¥ HEPABEHCTBA

[TpeoOpa3zoBanue BeIpaXXCHHH, COACPKANTUX JIOTAPU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEPXKAIIMX CTENEHU C pPalUOHAIbHBIM
II0Ka3aTeJIeM.

IIprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble YpPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS] U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUN. PellleHne NMpUKIIaJHBIX 337a4 C IOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

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

DOyHkuuM U rpapuxu

Oyuknus.  [lepuonuueckne  ¢yHkumu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMmymbl 1 MUHMUMyMbl (QyHkuuu. HambGosbliee n HauMmeHbliee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIINH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u Jorapudmuueckas QyHKIMU, UX CBOWCTBA U rpaduKH.



Wcnonb3oBanue rpadukoB GYyHKIUNA JJIs PEIICHUs] YPABHEHUM M JIMHEHHBIX
CHUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH [UIs HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Hayana mareMaTH4eCKOro aHajamsa

HenpepriBable pyHKIMN. MeTo HHTEPBAJIOB sl pEIICHUs HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuid ©u  (U3UUECKUH  CMBICT
IIPOU3BOJIHOM.

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

[IpumeHeHne NMpoOU3BOAHONW K MCCIEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTb U
skcTpeMymbl. Haxoxaenne HanOonbIIero 1 HauMeHbIIero 3HayeHus: QyHKIUKA Ha
OTpE3KE.

[IpuMeHeHne NpPOU3BOJHON ISl HAXOXKIEHUS HAWIYYIIEro pEHIeHUs B
NPUKIAIHBIX 3ajadaxX, Ui ONPENEICHHUs CKOPOCTH IIpOLecca, 3adaHHOTO
dbopmyIion uiu rpapuKoMm.

ITepBoo6pa3znas. Tabnuia nepBooOpa3HBIX.

WNHrerpan, ero reoMerpuyeckuid M (usmueckuid cmbica. Beluuciaenue
uHTerpaia no ¢popmyne Hetorona—Jlelionuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yveOHOro mnpenmera «MaremaTuka» JOJKHO 0O€CIeurBaTh
JIOCTHKEHHE Ha YPOBHE CPEHEro 00I1Iero o0pa3oBaHus CAEAYIOMUX JIUUHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremMaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

[TarpuoTrnyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTBIO POCCUNCKON IPaXKAaHCKOW UJICHTUUHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEeMaTUYECKOM LIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  TOBEACHMUS,
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, BKIIIOYasi ACTETUKY MaTEMaTHUUE€CKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelieHui, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHUSI TPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B
UHTEpecax 370pOBOro u 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOT'O OTHOILICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMHUTaHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXaA, peryispHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-0310POBUTENBHOMN
JEATEIBHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYJIy, OCO3HAaHWUEM IIEHHOCTH TPYJIOJIOOUS; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  JESATENILHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBHIOOP
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKUX 3a/1a4 MAaTEMATUIECKON HAMPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYphl, IOHUMAHHEM BIIHASHHSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIECCOB HAa COCTOSHUE MPUPOHON U COIMATBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpHEHTallield Ha TIPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS peleHus 3aaad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

[{lenHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OONIECTBEHHOM  MpaKkTUKH, [OHUMaHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YeIOBEUECKOW JeATeNIbHOCTH, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH JIJISI PA3BUTHs I[MBWIN3AIAN, OBJIAJACHUEM S3BIKOM
MaTEeMaTUKH W MaTEMaTHYCCKOM KYIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JESITEbHOCTh
UHAVBUIYabHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYxHCcalowe2o  Mupa,  NpuMeHeHue  J102UYeCcKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrie nornueckue nENCTBUSA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATHAMH, (OPMYITHUPOBATH
ONpE/CIICHUs]  TOHSTUH; YCTAHABIMBATH  CYIIECTBEHHBIM  NpPHU3HAK
Kiaccu(uKauy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A;



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

BBISIBIISAITH ~ MAaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAOJNIOJCHHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEpPUM NI BBIABJICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT TPOTHUBHOI0), BHICTPANBATh apTyMEHTAIIHIO,
NPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCOO pelieHus yd4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaAWOONEe MOAXOMSIIMHUA C YIETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPHER).

bazoBrie HCCIICO0BATCILCKUC ,Z[CﬁCTBI/IHi

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoBaTh BOMNPOCHI, (PUKCHUPYIOUIME IPOTUBOPEUHUE, MpoOIeEMY,
yCTaHaBIMBaTh MCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOKO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSTEIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
0o0BbEKTa, SBJIECHMS, TMpOLECcCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSTEIHHO (POpMyTHUPOBATH 000OIIEHNST U BBIBOJIBI IO pe3yJbTaTaM
IPOBENEHHOIO HAOIIOJEHUS, UCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLECCA, a TAKKE BBIABUIATH
IPEION0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmarmei:

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

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIHIO
pa3IMYHBIX BUAOB U (OPM MIPE/ICTABICHHUS,

CTPYKTYpPHPOBaTh MH(MOpPMAIUIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

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

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKO8 0OYHAOUJUXCHL.
OO1enue:

BOCIIpUHUMAaTh U  (OPMYJIHUPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a]]a4yl, KOMMEHTUPOBAThH MOTYYEHHBIN pe3ysbTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAalleJIEHHbIE HA TTOUCK
pELIeHHsI; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYTUX
YYaCTHUKOB JAMAJIOra, oOHapyXKUBaTh Pa3jIMdMe€ U CXOJCTBO IO3ULIMN; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YUETOM 3a]1a4 NPE3EHTAIMM U OCOOEHHOCTEHN ayIUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHIMBHUIYAJIbHON paObOTHI P pelIeHNH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JIESITEIBHOCTH, IJITAHUPOBATh OpPraHU3AI[MI0 COBMECTHOM
paboThI, pacrpeensaTh BUAbI pabOT, JOroBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CY)aeHUs, 0OOMEH MHEHUIA,
«MO3TOBbIE IITYPMbD» M HHBIC); BBIIOJHITH CBOK YacThb paOOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUSL C JAPYTUMHU UICHAMH KOMAaHJbI;
OLICHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPHUTEPUSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS 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:

BJIAJECTh HaBbIKAMHU TO3HABaTENbHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMHU  CaMOMNPOBEPKH, CAaMOKOHTPOJS Iporecca W
pe3yJbpTara penieHus MaTeMaTUIeCKou 3a1a4u;



e TPEABHUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEHICHUU
3alaud, BHOCHUTh KOPPEKTHUBBI B [EATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JJOCTHXKEHUS WM HEJOCTHKEHUSI PE3yJIbTATOB JESITEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CJIEIYIOLIMX MPEAMETHBIX 00pa30BaATENbHBIX PE3YIbTATOB:

10 KJIACC

Yucia 1 BBIYMCICHUA

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

Bomonusate  apudmernyeckue — omnepanud € palUMOHAIBHBIMU U
JNENCTBUTENBHBIMU YUCIAMMU.

BoinonHsaTh TpUOIMKEHHBIE BBIYUCIECHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JeNaTh IPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTeleM; CTaHAapTHas
(opMa 3amucu JIEWCTBUTENBHOI'O YHCJIA, KOPEHb HATYpPAJbHOW CTEICHH;
UCIOJIb30BaTh MOAXOASAILYI0 (POpMY 3aMKCH IEUCTBUTENIbHBIX YHCEN JJIsl pELICHUS
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 NOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrOHAIBbHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE,

BoimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUM U peliarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonsaTe npeoOpa3oBaHUs ILENbIX, PAUMOHAIBHBIX U UPPALMOHAIBHBIX
BBIDAXKECHUN W peliaTb  OCHOBHBIE  THIIBI  LEIbIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

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



MopnenupoBarh peajibHble CUTyallud Ha $3bIKE anredpbl, COCTaBISATh
BBIPAKECHUSA, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHkuuM U rpapuxu

OnepupoBaTh MOHATUAMM: (PYHKIHUS, CIIOCOOBI 3aJaHusi (PYyHKIUHU, 00JaCTh
OTpe/IeNIeHUs] U MHOXKECTBO 3HAuYeHUU (PYHKIMHU, TpaduK (PYHKIHUHU, B3AUMHO
oOpaTHbI€ (DYHKITHH.

OnepupoBaTh MOHATUSAMU: UYETHOCTb M HEUETHOCTh (PYHKIUH, HYJIU
GyHKIIMHY, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crtpouth ¥ unuTaTh Tpaduku TUHEHHON (PYHKIUHU, KBAAPATHUYHON (DYHKITHH,
CTENEHHOW (PYHKIIMU C LIEJIbIM MTOKa3aTEeEM.

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

Hauajsa MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATUSMHU: [OCJEIOBATEIBHOCTh, apudMeTnyeckas W
reoMeTpuYecKas Mporpeccumu.

OnepupoBarth MOHATUSAMH: OECKOHEYHO YOBIBarollas TI'€OMETpUYecKas
porpeccusi, cyMmma 0ECKOHEYHO YObIBAIOIIEH r€OMETPUYECKON MPOTrPECCUU.

3anaBaTh MOCIENOBATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILICHUS
peasbHbIX 3aJa4 PUKIIAJHOI O XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIliy Hal MHOXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JUisi  ONHCAHUS
pETbHBIX TIPOIIECCOB W SIBIICHWI, TMPHU PEIICHUH 3aJad W3 JPYTrux ydeOHBIX
IPEIMETOB.

OnepupoBaTth  MOHATHUAMM: OTpEJINICHHe,  Teopema, CJIEeJICTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yuca 1 BIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypajdbHOE, IE€JI0€ YHUCIO; HCIOJIb30BAThH
MIPU3HAKHU JIETUMOCTH LEJIBIX YKCEJN, PA3JIOKEHUE YUCIIa HA MPOCThIE MHOXUTEIU
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHDb C PAIMOHATIBLHBIM MTOKA3aTEIIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHnsTh CBOMCTBA CTENEHW A MpeoOpa3oBaHUs  BBIPAKECHUI;
OIEpPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonusaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COJEpXKAILIUX  JIOrapU(pMBbI;
OIEepUpPOBATh MOHATUSAMU: JOrapupMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBI€ TUIIBI JOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHUU U €€ PELICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHUHBIX YPABHEHUHN [UUIS PEIICHUSA IPAKTUYECKUX 3a4ad.

Haxonurts penreHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PAalMOHAIBHBIX
YpaBHEHU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMbI [0 YCIOBHIO 3aJauH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C HCIIOIb30BAHUEM aIllapaTa ajareopsl.

DOyHKUuM U rpapuku

OnepupoBaTh  MOHATUSAMU:  TMepUoAMYecKas  (YHKLIUS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (yHKIHMH, HauOoblee U
HauMEHbLIEE 3HAYeHUs (PYHKUMM Ha TMPOMEXKYTKE; HCIOIb30BATh HUX JUIS
uccleoBaHus (PYHKIINM, 3aJJaHHOU rpapuKOM.

OnepupoBarh MOHATUAMH: TpadUKU TOKA3aTEIbHOM, Jiorapudpmuueckon u
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX HAa KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh JJIs PEILICHNs] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPJAMHATHOM TJIOCKOCTU IpaUKH JIMHEHHBIX ypaBHEHHUI
Y UCIIOJIb30BATh UX JJISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMA Ui  HCCIENOBAaHUS IMPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSIMU: HENpEpbIBHAS (QYHKIIMS; MPOU3BOAHAS (DYHKIIHHY;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUBNUECKUIA CMBICT TTPOU3BOTHOMN ISl PEIICHUS
3a7ay.

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

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIENOBaHMS (PYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWIYUYILIErO PELICHUS B
IIPUKJIAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHUSMHU: TE€pBOOOpa3Has U  MHTErpajig; IOHUMATh
reoOMeTpUYecKuil U (PU3NUECKUI CMBICI UHTErpaa.



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

Pemate mpukiagHbeie 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO U
¢u3nyecKoro xapakrepa, CpeACTBAMH MaTEMaTUIECKOTO aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB 4 TeM (undposbie)
n/n NMPOrpamMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

MHokecTBa pallHOHAJIBHBIX U

JIEWCTBUTEIIbHBIX Uncen. PallnoHanbHbIe 14 1

YpaBHEHUS U HEPABEHCTBA

®yukumu u rpaduku. CTeneHs ¢ 1eabM 5

[O0Ka3aTesieM

ApupmeTrnueckuii KOpeHb N—0i CTEeTeHN. 18 1

HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA

DopMmyIsl

TPUTOHOMETPUU. T pUrOHOMETpUUYECKHE 22 1

ypaBHEHUS

[lociienoBaTeIbHOCTH U POTPECCUN 5

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 3 1

3HaHUU
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 4 0




11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
CreneHb ¢ parioHAIBHBIM TIOKA3aTeJIeM.
1 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudpmuueckast QyHKIIHSL.
2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpa¢uku. TpuronomeTpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoanas. [IpumeneHne npou3BOAHON 24 1
) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHeHHN 12 1
7 HatypanbHblie u 1ienpie gucia 6
3 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3AIINS 18 5
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne uudpoBbie
/i Tema Ypoka Beero KOHTpOJILHbIe HpaKanecmle 06pa30BaTeJll>Hl>Ie
padoThbI padoThbI pecypen

MHO)keCcTBO, OIepali HaJl MHOKECTBaAMU. 1

Huarpammsl Diinepa—BenHa

Parmmonanpubie yncia. OOBIKHOBEHHBIC U

JECATUYHBIC TPOOHU, TPOLICHTHI, 0ECKOHEUHBIE 1

MIEPHOINIECKHE APOOH

ApudmeTrueckue oneparuu ¢

paloHaIbHBIMU YHCIIAMU, TPEOOPa30BaAHU 1

YHUCJIOBBIX BBIPAKEHUHN

[TpumeneHne apobeii 1 IPOIECHTOB JIS

peuIeHust MPUKIAIHBIX 33/1a4 U3 Pa3IudHbIX 1

OTpacJiell 3HAHUU U PEATIbHOM KU3HU

[Tpumenenue qpoOeli U MPOLIEHTOB IS

pelieHust MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1

oTpaciel 3HaHUW U peaylbHON KU3HU

HewcTBuTenbHble uncia. PanimoHaasHbIe B 1

HppalvoOHaJIbHbIC YHCTIa

ApudmeTrueckue orneparuu c 1

JeUCTBUTEILHBIMU YHCIIAMHU

[TpuGnmxEHHBIE BHIYUCICHUS, PAaBUIIaA

OKpYTJICHHMS, TPUKHUJIKA U OLICHKA Pe3ybTaTa 1

BBIYUCIIEHUU




TO)KI[CCTB& " TOXICCTBCHHBIC

9
npeoOpa3oBaHUs
10 VYpaBHeHHE, KOPEHb YPaBHEHHUS
11 HepaBeHCTBO, pelnieHre HepaBeHCTBA
12 Meroa uHTEpBaJIOB
13 Pemrenue nemnsix U ApoOHO-PATHOHATBHBIX
YpaBHEHUI U HEPABEHCTB
KonTponbhas pabota o teme "MHOxkecTBa
14 paloOHaTIbHBIX U JEHCTBUTENBHBIX YHUCET.
PanmonanpHble ypaBHEHUS! U HEPABEHCTB"
15 OyHKIHS, CIOCOOBI 3aJaHUS (PYHKIIUH.
B3aumHuo oOpatHble QyHKIMU
I'paduk pynkuuu. O6nacTs onpeneneHus u
16 MHO>KeCTBO 3HaueHU ¢pyHkimu. Hynu
¢bynkuuu. [IpoMexXyTKH 3HAKOTTOCTOSTHCTBA
17 Yéruble 1 HeUETHBIE QYHKIIUU
CreneHs C 1IeTbIM MTOKa3aTeIeM.
18 CrannaptHas popma 3amucu
JIEUCTBUTEIILHOI'O YHCIIa
Hcnionb3oBanue moaxosieii popmbl 3anucu
19 NEHCTBUTENBHBIX YHUCEN JIJISl PEeIICHUS
MPAKTUYECKHX 3a]a4 U PE/ICTaBICHUS
JTAHHBIX
20 Crenennast GyHKIUS ¢ HATYPaJIbHBIM U
1eIbIM TIoka3aTeneM. E€ cBoiicTBa u rpaduk
21 Apudmernueckuil KOpeHb HATypaJIbHOMN
CTETIeHU
22 Apudmernueckuii KOpeHb HATYPaJIbHON




CTCIICHHU

CaoiicTBa apu(pMETUISCKOTO KOPHS

23 HAaTypaJIbHOU CTEIIEHU

24 CBoiicTBa apu(pMETHYECKOTO KOPHS
HaTypaJibHOM CTENEHU

25 CgoiicTBa apuPMETHICCKOTO KOPHS
HAaTypaJIbHON CTEIIEHU

26 JleiicTBus ¢ apuPMETHUECKUMHU KOPHIMHU N—
Ol cTeneHn

97 JleiicTBUsI ¢ apuPMETHUECKUMU KOPHSIMH N—
O CTEeNeHU

28 JleiicTBus ¢ apupMETHUECKUMHU KOPHIMHU N—
Ol cTeneHn

29 JleiicTBust ¢ apupMETHUECKUMU KOPHSIMH N—
Ol CTeneHU

30 JleiicTBus ¢ apuMeTHUECKUMHU KOPHIMHU N—
Ol cTeneHn

31 Pemienue nppanvoHanbHbIX YpaBHEHUN U
HEPABEHCTB

32 Pemenne nppannoHalbHbIX ypaBHEHUH U
HEPaBEHCTB

33 Pemienue nppanvoHanbHbIX YpaBHEHUN U
HEPABEHCTB

34 Pemienne nppaloHaIbHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemienue nppanoHanbHbIX YpaBHEHUN U
HEPABEHCTB

36 CaoiicTBa 1 rpaduk KOpHsS N-0ii CTETIEHU




37 CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTeTICHU 1
KonTponbHas pabora o teme

38 "ApupmMeTrnueckuii KOpeHb N—0ii CTETIeHHN. 1
HppaunoHanbHble YpaBHEHUS U
HepaBeHCTBA"

39 CuHYyC, KOCUHYC ¥ TAHT€HC YUCIIOBOTO 1
apryMeHra

40 CuHyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOTO 1
aprymMeHra

41 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHI€HC 1
YHCIOBOI0 apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

43 oTpeJieIeHue TPUTOHOMETPHYECKUX 1
(GyHKUIUI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

44 ompeieNICHue TPUTOHOMETPUUSCKUX 1
(G YHKIMI YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

47 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1

49 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

50 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKEHU I

51 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1




BBIPAYKEHUI

[IpeoOpazoBanme TPUTOHOMETPUIECKUX

52 . 1
BBIp)KEHU I

53 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAYKEHUI

o4 Pemenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

95 Pemenne TpUroHOMETpHUUECKUX YpaBHEHUI 1

56 Pemennie TpUroHOMeTpHUUECKUX YPaBHEHHM 1

57 Pemenue TpuroHOMETpUYECKUX YpaBHEHUN 1

58 Pemenne TpUroHOMETpUYECKUX YPABHEHUN 1

59 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUI 1
KoHntponbHas padota o teme "dopmyibl

60 TpuroHomeTpun. TpUroHOMETpHUYECKHE 1
ypaBHEeHHUA"
ITocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS

61 [IOCJIEAOBATEILHOCTEN. MOHOTOHHEBIE 1
MOCTIeI0BATETLHOCTH
Apudmernueckas u reoMeTpuyecKas

62 nporpeccuu. Vcnonab3oBaHue IpoOrpeccuu 1
U1l PEeLIeHUs peabHbIX 33/1a4 MPUKIATHOIO
Xapakrepa
beckoHneuHo yObIBaroI1asi reoMeTpuiecKast

63 nporpeccus. Cymma 0€CKOHETHO 1
yOBIBaroIEi reOMEeTPUYECKON POTPECCUH

64 dopMyIa cII0KHBIX TPOIICHTOB

65 dopmyria CIIOKHBIX MTPOIEHTOB

66 O0001enne, cucTreMaTH3anys 3HaHUH 3a




Kypc ayire0pbl ¥ HayaJl MaTeMaTHYeCKOTO
agann3a 10 kmacca

67 HToroBast KOHTpOJIbHAs paboTa 1
O0001Ienre, cucTeMaTH3aIysI 3HaHUH 3a
68 Kypc aiare0pbl ¥ Hayal MaTeMaTHUYeCKOTo 1
ananmsa 10 xiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
CreneHsb ¢ pallMOHAILHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHN
3 [IpeoOpa3oBanue BbIpAKEHUH, COACPIKALINX 1
paloHaIbHbIC CTETICHH
4 KOHTPOJIBHASI PABOTA(BXOZHAA) 1 1
5 [IpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIINX 1
palMoHaIbHbIE CTENICHH
6 [ToxazarenbpHble ypaBHEHUS! U HEPABEHCTBA 1
7 [loka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbpHbIE ypaBHEHHUS U HEPABEHCTBA 1
10 [TokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA 1
11 INokazarenbHas GyHKIMA, €€ CBOIICTBA U 1
rpaguk
Kontponbnas padota o teme "CTerneHs ¢
12 panuoHaIbHBIM NokazaresneM. [lokazarenbHast 1 1
¢bynkuus. [lokazaTenbHble ypaBHEHHS U
HepaBeHCTBa"
13 Jlorapudm umncna
14 JlecaTuuHbIC W HaTypaJIbHBIE JOTapU(PMBbI
15 [IpeoOpa3oBaHue BbIpaXEHHM, COEepKALINX




Jorapudmpl

[IpeoOpa3zoBanue BbIpaKEHUM, COIECPIKAIIIX

16 1
JorapupmMbl

17 [IpeoOpa3oBaHue BeIpaKEHUH, COACPIKALIUX 1
Jorapudmpl

18 [IpeoOpa3oBaHne BHIPAKEHHIA, COACPIKALIIX 1
JorapupmMbl

19 Jlorapugmuueckue ypaBHeHHsI 1 HEPAaBEHCTBA 1

20 Jlorapudmudeckue ypaBHEHUs U HEPABEHCTBA 1

21 Jlorapudmuueckrue ypaBHEHUSI 1 HEPABEHCTBA 1

22 Jlorapudmuueckue ypaBHEHHsI U HEPABEHCTBA 1

23 Jlorapudpmuueckas pyHKIMs, €€ CBOHCTBA U 1
rpaduk

24 Jlorapudmuueckast GyHKIHs, €€ CBOWCTBA U 1
rpaduk

o5 Tpuronomerpuyeckue GyHKIUH, UX CBOMCTBA 1
u rpaduKu

26 Tpuronomerpuyeckue GyHKIMU, UX CBOHCTBA 1
U TpapuKu

97 Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA 1
U TpaduKu

28 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA 1
U TpauKu

29 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [TpuMepsl TPUTOHOMETPUYECKHX HEPABCHCTB 1

UMEpPbl TPUTOHOMETPHUYECKUX HEPABEHCTB
31 IT 1
UMEpPbl TPUTOHOMETPHUYECKUX HEPABEHCTB
32 IT 1




KontpomnsHas pabota 1o teme
"Jlorapudmuueckas QyHKIuUS.
Jlorapudmuueckue ypaBHEHHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckue GyHKIMU 1
u ux rpaduxu. TpuronomeTpuyeckue
HepaBeHCTBA"

34 HenpepbiBable QyHKINT 1

35 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1

36 MeTton MHTEpBaJOB ISl pELICHNs HEPABEHCTB 1

37 [TpousBoaHas GyHKIHH 1

38 [pousBoaHas GpyHKITUH 1

39 I'eomeTpuueckuit 1 HpU3NYECKHUIA CMBICIT 1
IIPOU3BOIHOM

40 ['eomerpuueckuii U GU3NYECKUI CMBICI 1
MPOU3BOAHOMN

41 [Ipou3BoHBIE 3TIEMEHTAPHBIX (HYHKIUH

42 [Ipou3BogHBIC STIEMEHTAPHBIX ()YHKITHI

43 [IpownsBomHAs CyMMBI, TPOU3BEICHHS, 1
9acTHOTO (DYHKIIMHA

44 [IpousBoHas CyMMBbI, IPOU3BECHHUS, 1
4acTHOTO (QYHKITUN

45 [IponsBomHAs CyMMBI, TPOU3BEICHHS, 1
9acTHOTO (DYHKIMIA

16 IIpumeHeHne NPOU3BOJHOM K UCCIIETOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI

47 [IpumeHeHne TPOU3BOTHON K HCCIIEIOBAaHUIO 1

(GyHKIMH HA MOHOTOHHOCTB U OKCTPEMYMBI




HpI/IMCHCHI/Ie HpOI/ISBO,Z[HOI;'I K UCCJICAOBAHUIO

48 (GYHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI

49 [IpumeHeHne NPOU3BOJHON K HCCIIEI0BAaHUIO
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

50 Haxoxnenue HauboIb111ero 1 HAUMEHBILIETO
3HaueHus (yHKIMHU Ha OTpE3Ke

51 Haxosxaenne HanOobIIero 1 HANMEHBIIIETO
3Ha4YeHUs (PYHKLUU HAa OTPE3Ke

52 Haxoxnenue HaubosbII1ero 1 HAUMEHBIIIETO
3Ha4YeHUS QYHKIIMU HA OTPE3KE

53 Haxoxaenne HanOOIbIIero 1 HANMEHBIIIETO
3Ha4YeHUs (PYHKLUU HA OTPE3Ke

54 Haxoxnenue Haubob111er0 1 HAUMEHBILIETO
3HaueHus (yHKIMHU Ha OTPE3Ke

55 Haxoxnenne HanOOJIBIIETO Y HAMMEHBIIIETO
3Ha4YeHUs (PYHKLUU Ha OTpPe3Ke
[IpumeneHne mpoOU3BOHON SISl HAXOXKICHHUS
HaWIYYIIero pemeHus: B IpUKJIaJHbIX

56 3a/a4yax, JJIsl ONpeaesieHUs] CKOPOCTH
mporecca, 3a1aHHOT0 GOPMYIION WITH
rpaukom

57 Kontponbnas padota o teme "TIponsBoanas.
[Tpumenenue npou3BogHON"

58 IlepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 IlepBooOpa3nas. Tabnuia nepBoodpa3HbIX

60 HuTerpain, reomeTpudecKkuii 1 PU3NIECKUIA
CMBICIT UHTETpajia

61 WuTterpan, reoMmeTpuueckuii 1 hu3nIecKui




CMBICJI HHTErpajia

WuTterpan, reoMeTpuueckuii 1 Gu3nIeCKui

62 CMBICIT MHTETpaJia

63 Brruncnenue uaTerpana no gopmye
Herorona—JleitOanna

64 Brruucnenue unTerpana no gopmyse
Herorona—JleitOuura

65 Brruncnenue uaTerpana no gopmye
Herorona—Jleitoanna

66 Brruucnenue unTerpana mo gopmyie
Herorona—JleitOnura

67 CucreMbl TMHENHBIX YpaBHEHUN

68 CuHcTeMbl TUHCHHBIX YPpaBHCHHN

69 Pemenue npukia HBIX 3a/1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

70 Pemenne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI
CHcTeMBbI ¥ COBOKYITHOCTH IICJTBIX,

71 paIMOHATBHBIX, UPPALMOHAIIEHBIX,
MOKAa3aTeIbHBIX, TOTAPHUPMUUIECKUX
ypaBHEHUI 1 HEPABEHCTB
CHcTeMBbI ¥ COBOKYITHOCTH IICJTBIX,

7 paIMOHATBHBIX, HPPAMOHAIIEHBIX,
MOKAa3aTeIbHBIX, TOTAPHPMUICCKIX
ypaBHEHUH 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH II€JIBIX,

73 paIMOHATBHBIX, HPPAMOHAIIEHBIX,

MIOKAa3aTeIbHBIX, JOTapUPMUUECKUX




ypaBHEHUH 1 HEPABEHCTB

CucteMsl 1 COBOKYITHOCTH L ECJIbIX,
paluoOHaJIbHBIX, UppAallMOHAJIbHBIX,

74 MOKAa3aTeIbHBIX, TOTAPHPMUIECKUX
ypaBHEHUI 1 HEPABEHCTB

75 HcnonszoBanue rpadukoB GyHKIUN A5
peleHus: ypaBHEHU U CUCTEM

76 HcnonwszoBanue rpadhukoB GyHKIUH ATs
pelIeHus: ypaBHEHHUI U CUCTEM
[IpumeHeHue ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTEH HAYKH
U peanbHOU KU3HU

78 Kontpoinbnas padota o teme "MHTETpan u
ero npuMeHeHus. CucTemMel ypaBHeHUN"

79 HatypanbHble u 11e51ble 4rciia B 3aja4ax u3
peanbHOM )KU3HU

80 HatypanbHble u Lienble yncia B 3a7ja4ax U3
pEIbHOM JKU3HU

81 HatypanbHble u 11enble ynca B 3aja4ax u3
pEaAIbHOM KU3HU

82 [Tpu3HaKu AETUMOCTH TETBIX YHCEIT

83 [Tpu3HAKK AETUMOCTH TIEITBIX YUCEI

84 [Ipu3Haku AEIUMOCTHU LETBIX YHCEI

85 [ToBTOpenue, 060061IeHNE, CHCTEeMaTU3alUs
3HAHUU. YpaBHEHUS

86 [ToBTOpEnue, 0600IIEHNEe, CUCTEMATU3AIIHS

3HaHUU. YpaBHEHUS




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

87 -
3HaHUU. YpaBHEHUS

88 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUs
3HaHUU. YpaBHEHUSA

89 [ToBTOpenue, 06001IeHNE, CCTeMaTU3alIus
3HaHUU. YpaBHEHUS

90 [MoBTOpenwue, 06001IeHNE, CHCTEMAaTU3AIIUS
3HaHUHU. YpaBHECHUA

91 [ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLUs
3HaHuii. HepaBeHnctBa

92 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aIUS
3HaHuil. HepaBencTsa

93 [ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLus
3Hanuii. HepaBeHnctBa

94 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3 AU
3HaHui. HepaBeHcTsa

95 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui. CUCTeMBbI YpaBHEHUH

96 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3aIIUS
3HaHUU. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 06061IeHNE, CHCTEeMaTU3alUs
3HaHui. OyHKIKUH

08 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS
3HaHui. OyHKUIKUH

99 HTorosast KOHTpOsbHas paboTa

100 Hrorosas koHTpoJIbHAs paboTa

101 O06o0061mIeHre, cucTeMaTU3aIus 3HAHHUIA 33 Kype

aJir 66pH M Ha4daJl MaTCMaTHUYICCKOI'O aHajin3a




10-11 xnaccos

O06o0mieHne, cucTeMaTu3anus 3HaHUK 32 Kype

102 anreOphl U HaYall MATEMATHYECKOTO aHaIn3a 1
10-11 xmaccos
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




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

Maremaruka: anreOpa U Hayajla MaTEMaTH4YECKOrO aHaln3a, reomeTpusi. Anredpa u
Havaja MaTeMaThdeckoro anammsa, 10-11 kmaccel/ Amumos ILA., Komsarua FO.M.,
TxaueBa M.B. u apyrue, Akunonepnoe obuiectso «M3narensctBo «IIpocsemmenne»

METOANUYECKHUE MATEPHUAJIBI JISl YYUTEJIA

1. Anrebpa u Hayasa MaTeMaTHYeCcKOro aHanusa. Jlunaktuueckue martepuaibl. 10
kiacc: 6azoBbrii ypoBens/ [M.U. 1llaGynun, M.B. TkaueBa, H.E. ®enoposa, P.T.
I"azapsH].

2. AnreOpa 1 Hayana MareMatuyeckoro aHanusa. 10 knacc. KonTposabHbie paboTh
JUIS  ydammxcs o0mIeo0pa3oBaTeNbHbIX yUpekaeHui (0a30Bbiii  ypoBeHs)/B..
['mu30ypr

3. Anrebpa u Hadaja MaTeMaTHYeCKOro aHanusa. Jlumaktuyeckue maTepHasbl K
yueOnuky II. A. AmumoBa wu gp. 11 «kmacc: yue6. Ilocobuwe mis
o0mieoOpa3oBaTeNbHBIX ~ OpraHu3anuii: 0a30BbIi M YriyOJEeHHBI  ypOBHU
/M.M.11abGyTuH u np.

4. AnreOpa u Hayajla MAaTEMAaTUYECKOr0 aHainu3a. Meroauueckue pekomeHaanuu. 11
KJIacc: mocooue Jiis yuutenei obmeodpazoBarenbHbix opranuzanuil/H.E. ®énoposa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI CETH
HUHTEPHET

1. www.edu

2. www.school.edu

3. www.school-collection.edu.ru

4. https://medsoo.ru/863f47ea

PEAJIM3AIIA MOAYJIA «YPOUHASA NEATEJIBHOCTb» HA YPOKAX
MATEMATHKU B 10-11 KIIACCAX

Peanuzanmsi 1IKOJBHBIME — T€aroraMM  BOCHUTATEILHOTO TIOTEHI[MANA  ypoKa
MpearoaraeT caeayroIee:

- YCTaHOBJICHUE JOBEPUTEIIbHBIX OTHOIICHUN MEXITY YUUTEIIEM U €ro y4eHUKaMH,
CIOCOOCTBYIOIIUX TO3UTUBHOMY BOCIHPHUSATHIO Y4YalIUMHUCS TpeOOBaHUN U TPOCKO
YUUTENIs, TPUBJICUCHUIO WX BHUMaHUSA K OOCyXJaaeMol Ha ypoke uHpopmammw,
aKTHUBH3AI[UU MX MTO3HABATEIILHOU JESTEIbHOCTH;

- TOOYXJeHHE IIKOJIBHUKOB COOJIIOaTh Ha YpPOKE OOIICTPUHSTHIC HOPMBI
MOBEACHUS, TMpaBWia OOIMIEHUS CO CTapmuMHu (Y49UTEIsIMH) U CBEPCTHUKAMU
(IIKOIPHUKAMM ), IPUHIIUIIBI YU€OHON AUCIUTIIIMHBI U CAMOOPTaHU3AI1H;

- MPUBJICUCHUE BHUMAHHS INKOJHLHUKOB K IICHHOCTHOMY AaCHEKTy HM3y4yaeMbIX Ha
ypOKax sSIBJICHUM, OpraHu3aius ux padoThl C MOTy4aeMoil Ha YPOKE COIMAILHO 3HAUUMOMN
nH(OpMaNMe — WHUIMAPOBAHHUE €€ OOCYXICHHS, BBICKA3BIBAHUS YUYAITUMHUCS CBOETO
MHEHHUS T10 €€ MOBOY, BBIPAOOTKH CBOETO K HEW OTHOIICHHUS;


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

- UCTIOJIb30BAHUE BOCIIUTATENbHBIX BO3MOKHOCTEH co/lep kaHMsl yueOHOro mpeaMeTra
yepe3 JEMOHCTpPALMIO JETSM IPUMEPOB OTBETCTBEHHOIO, I'PAKJAHCKOIO IOBEJIEHUS,
OpPOSIBJIICHUST YEJIOBEKOMIOOUs M J00pOCEepAeYHOCTH, 4epe3 MoAOOp COOTBETCTBYIOLIMX
TEKCTOB JUISl YTEHMs, 3aJa4 JJI1 peUIeHMs, IPOOJIEMHBIX CUTyaluil Juisl oOCYXIEHus B
KJ1acce.

Becbma BaKHBIM YCIOBHEM peald3allid BOCIUTATEIBHOIO MOTEHIMANa YpoKa B
MOJTHOM Mepe sBiseTcss BBIOOP (oOpM, METOAOB U MENAarorMyecKuX TEXHOJIOTUH
OpraHMu3alMy B3aUMOJECUCTBHS JIMYHOCTEH B CUCTEME «YUYUTENIb - YYCHHK», «YUCHHK -
YUEHUK» OCTUKEHUS HAYUHBIX, JYXOBHBIX, HDABCTBEHHBIX, 3CTETUYECKUX OCHOB KU3HH.

- TpUMEHEHHWEe Ha ypOKE MHTEPAKTUBHBIX (QopM  pabOThl  ydalIUXCS:
MHTEJUIEKTYQJIbHBIX WP, CTUMYJIUPYIOIIMX NO3HABAaTEIbHYHO MOTHBALMIO HIKOJIBHUKOB;
IUIAKTUYECKOro TeaTpa, IJie IIOJyYeHHbIE Ha YpPOKE 3HaHMsl OOBIIPHIBAIOTCS B
TeaTpaJbHBIX IIOCTAHOBKAX; JMCKYCCHI, KOTOpblE [JAlOT Y4allUMCS BO3MOXXHOCTh
nproOpecTu ONbIT BEJEHHUs] KOHCTPYKTUBHOTO AMAJIOra; IPYyIIoBOi paboThl UM padOThI B
napax, KOTOpble y4aT IIKOJbHHUKOB KOMaHAHOW paboTe M B3aUMOJEHUCTBUIO C JAPYTUMU
NETbMU;

- BKJIIOYEHHE B YPOK WIPOBBIX MPOLEAYpP, KOTOpbIE IOMOTAIOT MOAJEPKaTh
MOTHMBALMIO JETEN K MOJYYEHUIO 3HAHWM, HAJTAKMBAHWUIO MO3UTHBHBIX MEKIMYHOCTHBIX
OTHOLIEHUM B KJIAcCe, MOMOTal0T YCTAaHOBJICHHUIO T0OpOXKeaaTeabHOW aTMochepbl BO
BpeMs YpOKa; - OopraHusanus Ime(crBa MOTUBHPOBAHHBIX M 3PYAMPOBAHHBIX YUAIIMXCS
HaJ, WX HEYCHEBAOIIMMH OJHOKJIACCHUKAMH, JAOLIEro IIKOJbHHUKAM COLIMAJIBHO
3HAYMMBII ONBIT COTPYAHUYECTBA U B3aUMHOW ITOMOLIY;

- MHUIMMPOBAHNE U NOJJEPKKA UCCIEN0BATEIBCKON JESITEIbHOCTH IIKOJIBHUKOB B
pamKax peaqu3allid UMH WHIUBUIYaJbHBIX U TPYNIOBBIX UCCIEAOBATEIBCKUX MPOEKTOB,
YTO JacT IIKOJIBHUKAM BO3MOXHOCTh MPHUOOPECTH HABBIK CAMOCTOSITENIHOTO PEIICHHUS,
TEOPETUYECKON MpPOOJIEMbI, HaBbIK T'€HEPUPOBAHUA U OPOPMIIEHUS COOCTBEHHBIX HJIEH,
HaBBIK YBQXXUTEIHHOI'O OTHOLIECHHUS K UYKUM HIesM, O(QOPMIICHHBIM B paboTax Ipyrux
uccienoBaTene,  HaBbIK  MYOJMYHOTO  BBICTYIUIGHMS ~ IIEepell  ayJIuTOpUEH,
apryMEHTHPOBAHUS U OTCTaMBAHUSI CBOEH TOUKU 3PEHUS.

- CHeUMaJbHO pa3pabOTaHHbIE 3aHATUSA: YPOKH, 3aHATUS-3KCKYPCHH, KOTOpPbIE
pacimpsitoT  00pa3oBaTeNbHOE IPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT JIIOOOBH K
IIPEKPACHOMY;

- OpraHu3aius NpeaIMeTHbIX 00pa30BaTENbHBIX COOBITUN (ITPOBEIEHUE MPEIMETHBIX
Heslenb) Uil OOy4arolMXCsli C LENbI0 pa3BUTUS IO3HABATEIbHOH M TBOPYECKOM
aKTUBHOCTHU, MHUIIMATUBHOCTHU B PA3JIMYHBIX chepax MpeIMETHOHN 1eATeIbHOCTH;

- TpoBeACHHE Yy4YeOHBIX 3aHATHH B  cilexylomux (Gopmax: OJMMIIMA[IBL,
3aHMMATENIbHBIE YPOKH, YPOKHM-MCCIENOBAaHMS, YPOKH- IHCIYTBI, YPOK IIyTEIIECTBHE,
YCTHBIM KypHaj, 3a0YHBIE 3KCKYPCHH, YPOK- 3a4eT, YPOK- MPAKTHKyM ) 29 - yueOHO-
pas3BiekaTenbHble MeponpusTHs (TypHHp «CBOSI Wrpa», BHUKTOPUHBI, JIUTEpaTypHas
KOMIIO3ULIMSA, KOHKYpPC Ta3eT W PHUCYHKOB, 3KCKypcuu) - wucnons3oBanue HWKT u
IUCTAaHIMOHHBIX ~ OOpa30BaTENIbHBIX  TEXHOJOTHMH  00ydeHus, oOeclneynBarOUINX
COBPEMEHHbIE AKTUBHOCTH OOydaroumxcs (MyJbTUMEIUNHBIE MPE3eHTAlUu 10 TeMaMm
ypoka Ha caitax «POIl», uHOypok, MyIbTHYpOK, (QHUIBMBI, OOYyYalOUIUE CaUTHI
VYuunlJlerko, pemy BIIP, pemry EI'D, pemry OI'D, ypoku onmaitH Ha caittax «POIy,
Bueosiekiuu Videouroki.net )



- UCIMOJIb30BaHME BHU3YyalbHBIX 00pa3oB (IIPEAMETHO-ICTETHUYECKON  Cpebl,
HarJIAlHAsT AaruTanus IWIKOJBHBIX CTEHJIOB, BHJCOPOJIMKOB II0 TEME ypokKa); -
ucronb3oBanue TexHonoruu «lloprdomamo», ¢ Menpi0 pPa3BUTHS CaMOCTOATEIBHOCTH,
pedIeKCur U CaMOOIICHKH, TUTAHUPOBAHUS JIEATEIHHOCTH, BUICHUS TIPABIIILHOTO BEKTOpA
JUTS TalTbHEUIIETO pa3BUTHSI CTIOCOOHOCTEH.

B MBOVY «lopozoBckas COIl» kaxkaplidi 0OOYYarONIMICS CBOM JTOCTHKCHHS
dbopmupyet B mopTdoino, B KOHIE y4eOHOr0 rojia MPOUCXOTUT 3aluTa NOopTHOIN0, TIe
00y4Jaromuicst y9UTCS OCHOBAM CaMOITpE3CHTAIUH.

- OTKpPBITOEC TIPU3HAHUE JIMYHOCTHBIX JOCTHKEHUH YYallUXCs B IIKOJIHHOM
COO0IIIECTBE Uepe3 MPpoBeAeHUE OOIIEIKOILHOTO KOHKYpCa «YYEHUK roa;

Opranuzanus mpeMETHBIX 00pa30BaTEIIbHBIX COOBITHI MO0 MAaTEMATHKE;

Bcepoccuiickass ~ onuMmuaza — IIKOJbHMKOB MO  MaTeMaThKe  (IIKOJBbHBIM,
MYHHIIMITAJILHBIN 3Tal);

Ommmmumansl BY3-o8 Henens;

MIPEAMETOB €CTECTBEHHO — MATEMATUYECKOTO ITUKJIA;



