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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamMma y4ueOHOro Kypca «Ajiredpa v Hayansa MaTeMaTUYECKOTO aHAIIA3a»
6a3oBoro ypoBHs s ooyuatomuxcsi 10 —11 kmaccoB pazpaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'O0 00pa30BATEIbHOTO CTaHAPTA CPEJHEr0o OOILIero oOpa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, MPEABSIBISIEMBIX K MaTEMaTHIECKOMY 0Opa30BaHUIO, U
TpaaAMLMil poccuiickoro odOpaszoBaHus. Peanuzanmss mporpammbl 00€Cl€YMBAET OBJIAJICHUE
KIIFOYEBBIMH KOMITETEHITUSIMH, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHSI U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LEJIOCTHOCTh OOILIEKYJIBTYPHOTO, JUYHOCTHOTO U MO3HABATEJIbHOTO Pa3BUTHS
JUYHOCTU 00YyYaIOLIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIM3a» SBISETCS OAHUM M3 Hauboliee
3HaYUMBIX B MPOTPAMME CTapIell IIKOJIbI, TOCKOIBKY, C OJHONW CTOPOHBI, OH 00ECIIeYnBaCT
WHCTPYMCHTAJIbHYIO 0a3y IJIsi M3YYCHHS BCEX €CTECTBCHHO-HAYYHBIX KypCOB, a C JIPYTroM
CTOPOHBI, (OPMHPYET JIOTHYECKOEe M aOCTpaKTHOE MBIINUICHUE Y4YallUuXCcs Ha YPOBHE,
HEOOXOJAMMOM JIJIT  OCBOCHHMS KypcoB HMHGOPMATHKH, OOIIECCTBO3HAHUS, WCTOPHH,
CJIOBECHOCTU. B pamkax JaHHOro Kypca ydaluecs OBJIAJICBAIOT YHHBEPCAJIBHBIM SI3BIKOM
COBpEMEHHOW HayKH, KOTOpas (GOpMyIHpyeT CBOU JTOCTHKECHUS B MaTEMaTHUECKOH GopMe.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHaIN3a 3aKIaIbIBAET OCHOBY ISl YCIIEIITHOTO
OBJIAJICHUS 3aKOHAMW (PU3WKH, XWMHUH, OWOJIOTHH, TOHWMAHHS OCHOBHBIX TCHJICHIIMHA
DKOHOMHUKHM H OOINECTBEHHOW J>KW3HH, TIIO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX
MUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIb30BaTh UX B TIOBCEIHEBHOM
KU3HH. B Toke BpeMs OBJIaJicHHE aOCTPAaKTHBIMH W JIOTHYECKH CTPOTHMMHM MaTeMaTHUCCKUMHU
KOHCTPYKITUSIMHA Pa3BHUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH
YTBEPKJICHHUSI, UCIIOH30BaTh 0000IICHNE W KOHKPETH3AIMI0, a0CTParupoBaHuE M aHAJIOTHIO,
dbopMUpYET KpeaTUBHOE M KPUTHUECKOE MbIIieHue. B xome u3ydeHus anreOpbl U Haval
MaTEeMaTHYECKOTO aHallu3a B CTApIICH IIKOJIC ydYalluecs MOJYYar0T HOBBIM OMBIT PEIICHHUS
NPUKJIQTHBIX 3a7a4, CaMOCTOSTEIBHOTO IOCTPOCHHS MaTEMaTHYECKHUX MOJIETCH peaslbHbBIX
CUTyallMii W WHTEPNpPETAlUd TIOJYYCHHBIX PEIICHUH, 3HAKOMATCS C TpPUMEpPaMH
MaTEeMaTUYECKNX 3aKOHOMEPHOCTEH B TPHPOJC, HAYKE W B HUCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

Kypc obmagaeT 3HaYUTETFHBIM BOCIIMTATEILHBIM TTOTEHIIMATIOM, KOTOPBIA pean3yeTcs
KaK 4epe3 yueOHBIM MaTepuall, CIOCOOCTBYIOMNN (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PCHHS,
Tak U dYepe3 crneuuPuky yuyeOHOU JeSITeNbHOCTH, TpeOyIoIeh CcaMOCTOsITEIbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEILHON KOHIIEHTPAIIMK BHUMAHUS U OTBETCTBEHHOCTH 3a
TIOJTyYeHHBIN Pe3yJIbTaT.

B ocHoBe meToauku oOyueHusi anreOpe W HadajgaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JeSTENHPHOCTHBIN IPUHIIAIT 00yUYCHUSI.



CtpykTypa Kypca «Anredpa W Hayajia MaTEMaTHYECKOTO aHalK3a» BKIIOYAET
CIEAYIOUIUE COAEPKATENbHO-METOIUUECKUE JIMHUM: «YHuncna U BbIUMCICHUS», «DyHKINU U
rpadukny, «YpaBHEHUs U HEpaBeHCTBay, «Havana maremarnueckoro ananusay, « MHoxecTBa
1 JIOTMKa». Bce OCHOBHBIE COAEPKATETbHO-METOANYECKUE JINHUN U3YUYAOTCS HA TPOTSKEHUU
JBYX JIET OOyYeHHs B CTapIiel IIKOJE, €CTECTBEHHO IOMOJHSA APYT JAPyra U MOCTENEHHO
HACBIIAsIChb HOBBIMM TEMaMM M pasjaenamu. JlaHHBIA Kype SBISIETCS HHTEIPATUBHBIM,
MIOCKOJIbKY 00BbequHsIeT B ce0e COJEep)KaHWE HECKOIbKUX MAaTeMaTHYeCKUX AUCIUIUIMH:
anreOpa, TPUTOHOMETPUS, MaTEMAaTUUECKUN aHaIU3, Teopusi MHOXeCTB U Jp. [lo Mepe Toro
KaK Yyd4allluecsl OBJIaJIeBaloT BCE 0oJsiee MIMPOKUM MATEMAaTUYECKUM ammapaTtoM, Yy HHUX
MOCJIEIOBATEIHbHO (OPMHUPYETCS U COBEPIIECHCTBYETCS YMEHHE CTPOUTh MaTEMAaTHYECKYIO
MOJIeNIb peabHOM CUTYalluM, MPUMEHSITh 3HaHUS, MOJYyYEHHbIE B Kypce «AnreOpa W Hayana
MaTEMaTUYECKOTO  aHalM3a», JUIsl  PEHIeHUs  CaMOCTOSITENbHO  Cc(HOPMYJIHMPOBAHHOM
MAaTEMATUYECKOM 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

CopnepxaTtenpbHOo-MeTOANYECKass  JUHUS  «Yucna W BBIYMCIEHUS» — 3aBEpIIAEeT
(dbopMHUpOBaHUE HABBIKOB HCIIOJIH30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4aTo B
OCHOBHOM 1IKOJE. B crapuieit mkone ocoboe BHUMaHue yaensieTcs: (GOpMUPOBAHUIO MMPOUHBIX
BBIYMCIIUTEIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX B CE0Sl UCMOJb30BAHUE PA3IMYHBIX (POpM 3amucu
JNEUCTBUTEIIBHOTO YHCJIA, YMEHHE PAIMOHAIBHO BBINOIHATh JACHCTBUA C HUMH, JI€JIATh
MPUKUIKY, OIEHWBAaTh pe3ynbTar. OOyuaromuecs TMOJyYalOT HABBIKM MPUOTHKEHHBIX
BBIYMCIICHUN, BBITIOJHEHUS ACHCTBUN C YHUCIaMH, 3allMCAaHHBIMH B CTaHJApTHOU (dopwme,
UCITOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHUI.

Jlunusa «YpaBHEHUSI U HEPABEHCTBa» PEAIM3YETCS Ha MPOTSKEHUU BCEro OOYUCHHsS B
CTaplley IIKOJIE, IOCKOJIBKY B KAXKIOM pasferne MNpOorpaMMbl IPEAYCMOTPEHO PpELICHHE
COOTBETCTBYIOIMMX 3anad. OOywaromuecs OBJIAJACBAIOT PA3TUYHBIMU METOJAMU DPEIICHUS
[ENbIX, pAlMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPABHEHHM, HEPABEHCTB M UX cHUCTeM. llonydeHHblEe yMEHHs
WCIOJB3YIOTCA TMPU HUCCIENOBAHUM (YHKIUH C TOMONIbIO MPOU3BOJHOM, PpEIICHUU
MPUKIAJHBIX 3a7ad M 3aJlad Ha HaXOXKJCHHE HAuMOOJIBIIMX M HAUMEHBIIUX 3HAYCHUI
dbynkuuu. JlanHas copeprkaTenbHas JTHHUS BKIIOYAET B ceOsl Takxke (HOPMUPOBAHUE YMEHUM
BBIMIOJIHATG ~ pacu€Tbl 1o  QopMynaMm, mpeoOpa3oBaHUs  LEJIbIX, PAlUOHAIbHBIX,
UPPALUOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TAKXKE BBIPAKEHUM, COACpP)KAIIUX
cTrereHn U Jjorapudmel. braromaps u3ydeHHIO anreOpanyeckoro marepuana MPOUCXOIUT
JaNbHEWIIee pa3BUTHE aJTOPUTMUYECKOTO M a0CTPaKTHOTO MBINIJICHUS — ydalluxcs,
(bOpMUPYIOTCS HaBBIKM JIETYKTUBHBIX PACCYXKICHUHN, pabOThl C CHUMBOJBHBIMU (POpMaMH,
Npe/ICTaBIICHUs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE paBEHCTB M HEpaBEHCTB. Airedpa
npeiaraet 3¢QpGEKTUBHbIE HHCTPYMEHTHI MJI PELICHUs] TPAKTUUYECKUX U eCTECTBEHHO-
HAYYHBIX 3a/a4, HAIJISIAHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKa HAYKHU.

ConepxarenbHO-MeTOaUYeCKas TUHUA «DyHKIIMHA ¥ TpaUK» TECHO MEPETUIeTAaeTCs C
OPYTUMH JIMHUSIMH Kypca, TOCKOJbKY B KAaKOM-TO CMBICIE 331a€T MOCIJIEI0BATEIbHOCTD
u3yueHus Matepuana. M3ydeHue CTeneHHOM, TMoKa3aTeabHOH, JorapudMHUUEeCKOn W
TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB U TpaduKOB, UCIOIb30BaHUE (PYHKIMM IS



pelIeHus 3a/lad U3 JIPYruX y4eOHBIX MPEAMETOB M PEATbHOM KU3HHM TECHO CBSI3aHO KaK C
MaTEMaTUYECKUM AaHAJIM30M, TaK W C pEIICHHEM YpaBHEHM M HepaBeHCTB. [Ipu 3ToM
00JIbIIIOE BHUMAHUE yIeNseTcsl OPMUPOBAHHUIO YMEHUS BhIpakaThb (OpMyJIaMH 3aBUCHUMOCTH
MEXK]Ty pa3IUYHbIMU BEIMUMHAMU, UCCIEAOBATh MOTYUYCHHbIC PYHKIIUH, CTPOUTDH UX TpadUKH.
Marepuan 3TOM COAEPKATEIBHOM JIMHUMA HAlleJIeH Ha pa3BUTUE YMEHHH W HABBIKOB,
MO3BOJISIIONIUX ~ BBIPAXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B Pa3IMyHON  dopme:
aHAIMTUYECKOM, rpaduyeckoil u cioBecHoW. Ero wusydeHue crnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHWI0O U  KOHKPETHU3allHH,
WCMOJIb30BAaHUIO AHAJIOTHU.

ConepxatenpHas 1uHusa «Havyana MaTeMaTHYeCKOro aHaJIn3a» MO3BOJISET CYIIECTBEHHO
pPaCHIMPUTDH KPYT KaK MAaTEMAaTHYECKUX, TaK U MPUKIIAHBIX 3a/1a4, JOCTYTHBIX 00yJaronumcs,
y KOTOPBIX TOSBJISIETCS BO3MOXKHOCTh HCCIEIOBaTh M CTPOUTH Tpaduku GYHKIUH,
ONpENENATh WX HAWOOJIbIINE W HAUMEHBIIWE 3HAYEHUS, BBIUUCIATH IUIOMAAU (QUTYp U
00BEMBI TEJI, HAXOJAUTHh CKOPOCTH U YCKOPEHUS TporieccoB. JlaHHas comepikaTtenbHas JTMHUS
OTKPBHIBAET HOBBIE BO3MOXKHOCTH TIOCTPOCHHMS MATEMaTUYECKUX MOJEJIEH pealbHbIX
CUTYallMi, HAXOXJEHUs HAWIY4lIero pPElICHUsS B MPUKIATHBIX, B TOM YHUCJE COILHUAIBHO-
SKOHOMMYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOI0 aHaJIu3a CIIOCOOCTBYET
pPa3BUTHUIO  aOCTPAKTHOTO,  (POPMAIBHO-TOTMUECKOTO M KPEaTUBHOTO  MBIIUICHMUS,
dbopMHUPOBaHNIO YMEHUI PaCIIO3HABATH MPOSBICHUS 3aKOHOB MAaTEeMAaTHKH B HayKe, TEXHUKE U
uckycctBe. OOyuwaromuecs y3HAIOT O BBIJAIONIUXCS pe3yJbTaTaX, MOJYYCHHBIX B XOJIE
pPa3BUTHS MAaTEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxaTenbHO-MeTOANYEeCKast TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIIICHA
AJEMEHTaM TEOPUU MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHbBIC MPEICTABICHUS MPOHU3BIBAIOT
BECh KypC IIKOJbHOW MaTeMaTUKH W NpeAIaraloT HauOoJiee YHUBEPCAIbHBIA S3BIK,
OOBEUHSIONIUNA BCE pa3lielbl MAaTeMAaTUKH M €€ TMPUJIOKEHUM, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKUe JTUCHUIUIMHBI B eauHoe Ienoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH
IIKOJBbHUKY TOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTUKUu U
HCIIOJIB30BaTh €ro0 JIJIsl BBIPAXKEHUSI CBOUX MBICIIEH.

B xypce «Anrebpa u Hayana MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaAKKE OCHOBBI
MaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPbIE MPU3BaHbI CPOPMUPOBATH HABBIKK MOCTPOCHUS
MOJIEJICN peallbHBbIX CUTYyallui, UCCIEOBAHMS ITUX MOJIeNIel ¢ MTOMOIIBIO anmapara ajreopsl
M MaTeMaTUYECKOro aHajiu3a U WHTEPIpPETalUH MOJYYEHHBIX pe3ysbTaToB. Takue 3anaHus
BIUIETEHBI B KaXKIbI M3 pa3fesioB MPOrpaMMbl, IMOCKOJIBKY BECh MaTepHall Kypca IIUPOKO
UCIIONB3YETCS JUJIsl PELICHUsl MPUKIAIHbIX 3a1a4. [Ipu pemeHun peanbHbIX MPAKTUYECKUX
3a/lay ydaluecs pa3BUBAIOT HaOMI0NAaTEeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCIOIb30BAaTh AHAJIOTHIO, 0000IIATh W KOHKPETU3UPOBATH MPOOJIEMY.
HestenpbHOCTh TIO (DOPMHUPOBAHUIO HABHIKOB PEIIEHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCs B
Mpoliecce U3yueHus BCeX TeM Kypca « Anredpa 1 Hadajla MaTEMaTHYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B ydeOHOM mutaHe Ha uW3ydeHHE Kypca aiareOpbl M Hadal MaTEMaTHYECKOTO aHaln3a Ha
0a30BOM ypoBHE OTBOIUTCS 2 Yaca B Hexento B 10 kimacce u 3 vaca B Hexeno B 11 kiacce,
BCETO 3a JiBa roga o0yuyenus — 170 gacos.



COILEPKXAHUE YYEBHOT' O KYPCA

10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Pannonansabie yncna. OObIKHOBEHHBIE U JECSITHUYHbBIE IPOOU, IPOLEHTHI, OECKOHEUHbIE
MepUOIMYEcCKue JpoOu. ApupMETHYECKHe ONEepalli C palUOHAIbHBIMU YHUCIIAMH,
npeoOpa3oBaHUs YMCIOBBIX BbIpakeHH. [IpruMeHeHune npoOeld W MPOLEHTOB AJis PEIICHUS
MPUKJIAJHBIX 33144 U3 Pa3JIMYHbIX OTPACIEN 3HAHUU U PEATbHOU KU3HU.

JleiicTBUTENbHBIE YKciia. PaloHanbHble W UppalMoOHANIbHBIE yuciaa. ApudMeTudecKue
omnepaldd C JICWCTBUTENbHBIMU uuciaMu. [lpuOnmkEHHbIE BBIYKMCIECHUS, IpaBUiIa
OKPYTJICHHUSI, IPUKUJKA U OLICHKA PE3YJIbTaTa BEIYUCICHUM.

Crenens ¢ nenbiM nokazareneM. CtangaptHas ¢opMa 3alucu ASHCTBUTEIHHOTO YHCIA.
Wcnonp3oBanue mnoaxondmedl (opMmbl 3amucu JACWCTBUTENBHBIX YHMCEN JUISl pPELIeHUs
IIPAKTUYECKHUX 3a7a4 U IIPEACTABIICHUS JaHHBIX.

ApudmMernyueckuii KOpeHb HaTypalibHOW cTeneHu. JleldcTBus C apupMETHYECKUMHU
KOPHSIMH HaTypaJIbHOW CTETICHMU.

CuHyC, KOCUHYC ¥ TaHI€HC YHUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHT€HC
YHUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbBIE TPEOOPA30BAHUS.

[IpeoOpa3zoBaHHe TPUTOHOMETPUUECKUX BbIpak€HUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIIBL.

VYpaBHEeHHE, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pemieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a/1a4 U 3aJa4d U3
pa3nuYHBIX 00JacTEl HAYKU U peabHOM KU3HU.

DOyHKUMU U rpaduKu

Oynkiusa, cmocodbl 3amaHus QyHkiuu. [padux ¢yHknmu. BzammHO oOpaTHBIC
byHKIIUU.

OO6nacthb onpesiesieHns U MHOXECTBO 3HaueHul ¢pynkuuu. Hynu ¢pynkuuu. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIEC M HEUETHBIE (DYHKIIMH.

CrenenHast pyHKITMSI C HaTypaJIbHBIM M II€JBIM moka3ateiaem. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHS n-Oi CTEIIEHHU.

TpuroHomerpuyeckass OKpPYXHOCTb, OIpPEACIICHUE TPUTOHOMETPUYECKUX (GYHKIUNA
YUCJIOBOTO apryMEHTA.

Hayana MaTeMaTH4eCKOro aHaIM3a

[locnenoBarenbHOCTH, CIOCOOBI  3aJaHds  MOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
[IOCJIEIOBATEIILHOCTH.



Apubdmernueckass W TeoMeTpuyeckas Tporpeccur. beckoHeuHo  yObIBaromas
reomerpuyeckas mnporpeccus. CymMma  OeCKOHEYHO  yOBIBAaIOUIEH  T'€OMETPUYECKOM
nporpeccud. PopMmyia CIOXKHBIX MPOLUEHTOB. VCHNONb30BaHME TPOTPECCUU ISl PEIICHUS
peaNbHBIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

MHo»xecTBO, oniepaluu Haj MHokecTBaMu. /luarpammel Diinepa—BenHa. [IpuMenenue
TEOPETUKO-MHOXKECTBEHHOTO almapara i ONMHUCAHUS PEAIbHBIX MPOLIECCOB U SBICHUH, TIPU
pelieHnu 3a1a4 U3 APyrux yueOHbIX MPEeIMETOB.

Ornpenenenue, Teopema, CleICTBUE, JOKA3aTEIbCTBO.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueObHOTO MpenMera «MaTemaTuka» TOMKHO OOECTeurBaTh JOCTIKEHUE Ha
YpPOBHE CpeAHero ooOImero oOpa3oBaHUs CIEAYIOMIUX JMYHOCTHBIX, METANpPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbDI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl yueOHOTO mpeamera «MaTeMaTthkay
XapaKTEPU3YIOTCS:

I'paxxnaHckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAAHCKOM TMO3ULIUU OOYydYaloOIIETocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHUMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTeMaTHYECKUX
OCHOBax (hYHKIIMOHUPOBAHUS Pa3JIUUHBIX CTPYKTYp, SIBICHHM, MPOUEAYyp Tpa)kAaHCKOrO
oOmiecTBa (BBIOOPBI, OMPOCHI W TIp.), YMEHHEM B3aWMOJCHCTBOBATH C COIUATHHBIMH
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMH U Ha3HAUCHHUEM.

[TatpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO  POCCHUMCKON TIpakAaHCKOW HMACHTUYHOCTH, YBaXKEHHS K
NpONUIOMY M HACTOSIIEMY POCCHUWCKOW MaTE€MAaTUKH, LIEHHOCTHBIM OTHOILICHUEM K
JNOCTHKEHUSAM POCCUMCKUX MAaT€MaTUKOB W POCCUWCKOW MATEMATUYECKOM IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTMXKEHUH B IPYTUX HAyKaX, TEXHOJIOTHIX, c(hepax SIKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOrO Haponaa; CcHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O  CO3HAHUA, OTHUYECKOTO IIOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM
MIPUMEHECHUEM JTOCTHXKEHUW HAYKHU U JIESATEIbHOCTBIO YUEHOTO; OCO3HAHUEM JIMYHOIO BKJIaAa
B IIOCTPOEHUE YCTOWYUBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOLICHWEM K MHUPY, BKIKOYas OCTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHUH, PACCYKJICHHUM; BOCIPUUMYUBOCTBHIO K
MAaTeMaTHYECKUM acCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pur3nyecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEMaTHUUYECKHWE 3HAaHMS B HMHTEpecax
3I0pPOBOTO M OE€30MacHOr0 00pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe nuTaHue, cOaTaHCUPOBAHHBINA PEKUM 3aHATHHA U OTABIXA, PETYJIsipHas pu3nyeckas



aKTUBHOCTH);  (PU3WYECKOTO  COBEPIICHCTBOBAHUS, MPH  3aHATUSIX  CIIOPTHBHO-
037I0POBUTEIBHON JEATEIHbHOCTHIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMS; HHTEPECOM K Pa3IuIHBIM
chepam MpoecCHOHATBHON JeATEeILHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUIIOKCHUSIMH,
YMEHUEM COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccun W pealn30BBIBATH
COOCTBEHHbIE >KM3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTUIECKON HAITPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUEM BIMSHUS COIUAIBHO-
HPKOHOMUYECKUX TIPOIECCOB HAa COCTOSHUE MPHUPOJHON W COIMAIBHON Cpellbl, 0CO3HAHUEM
IJIO0AIBHOTO — XapakTepa dSKOJOTHYECKMX TMPOOJeM; OpHUEHTalMeld Ha TMPUMCHCHHE
MaTeMaTUYECKUX 3HAHWH IS PEIICHUS 3a71a4 B 00JIaCTH OKPY KAOIIEH CPEeIbl, TTIAHUPOBAHUS
MOCTYIIKOB M OIEHKH MX BO3MOYHBIX MTOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEIbl.

[leHHOCTH HAYYHOTO MTO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM W OOIIECTBEHHOW MPAKTHUKHA, TMOHMMAHHUEM MAaTeMaTHYECKOW HayKH Kak
chepbl YeIOBEUECKOW ACATENBHOCTH, ITANOB €€ Pa3BUTUS W 3HAYMMOCTU JJIsi PAa3BUTUS
[UBUJIM3AIIMK;, OBJIAJICHUEM SI3bIKOM MATEMAaTHMKH W MAaTeMaTHYeCKOW KYyJIbTYpOHl Kak
CPEJICTBOM IO3HAHMSI MUPA; TOTOBHOCTBIO OCYUIECTBISATh MPOECKTHYIO M MCCIIEIOBATEIBCKYIO
NeSATENHbHOCTh HHINBUIYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble  pe3yibTaThl  OCBOEHHS  MPOTPaMMbl  y4eOHOTO  MpeaMeTa
«MaremaTuka» XapaKTEepU3YyIOTCS OBJIAJICHUEM YHUBEPCAIbLHBIMU HO3HAGAMETbHBIMU
0elcCmeusiMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yAMUGHbIMU OeUCMBUAMU.

1) Vnuseepcanvnvie noznasamenwvnwvle Oelicmeus, obecneuusarom @Gopmuposanue
0a306bIX  KOCHUMUBHLIX  NPOYECco8  0OYUaowuxcsi  (oceoeHue Memooo8 HNO3HAHUSA
OKpYJHCaAIOWe20 Mupa; HpPUMEHEHUe JOSUYECKUX, UCCIe008amenNbCKUxX Onepayutl, yMeHuul
pabomams ¢ ungopmayueti).

bazoBeie nornueckue AEUCTBUSA:

e BBISBJISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIY MOHITHUSMH; (POPMYITUPOBATH ONpEETICHUs TOHSITHM;
yCTaHABJIMBaTh CYIIECTBEHHBIM TMpPHU3HAK  KJIacCU(UKAIUU, OCHOBAHUS IS
00001IIeHNs 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCHPHUHHMATH, POPMYyIUPOBATH U MPEOOPA3OBHIBATH CYKIICHUS: YTBEPAUTEIbHbBIC U
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHbIE;

* BBISBIISITh MAaTEMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M MU IPOTUBOPEUHS B
dakTax, AaHHBIX, HAONIOJNEHUSX U YTBEPXKICHUSAX; NpeasiaraTb KpUTEPUU JIs
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNIA;



JIeNaTh BBIBOJIBI C MCTIOIB30BAHUEM 3aKOHOB JIOTHKH, IETyKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUYCeHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;
IIPOBOJUTL CaMOCTOSITEIIPHO JIOKA3aTeIbCTBA MAaTEMAaTHYECKHX  YTBEPIKICHHM
(MpsiMBIE ¥ OT TPOTHUBHOTO), BBICTPAWBATh apTyYMEHTAIIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;
BBIOMpATh Croco0 perieHus yuyeOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hamboliee TMOAXOMANIMA ¢  Y4ETOM  CaMOCTOSITENIBHO
BBIJICICHHBIX KPUTEPHUEB).

bazoBeie nccnenoBaTenbcKkue ACHCTBUS:
UCIIOJIb30BaTh  BOMPOCHl  KaK  HMCCJIEAOBATENbCKUI  WHCTPYMEHT  IO3HAHUS,
dopMyIupoBaTh BOTIPOCHI, dukcupyromue IPOTHUBOPEYHE, npobemy,
yCTaHaBJIMBATh HCKOMOE M JJaHHOE, (POPMUPOBATH THIIOTE3Y, apIYMEHTHPOBATH CBOIO
TIO3UIINI0, MHCHHE,
MPOBOJIUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTU4ecKoro OObeKTa, SIBJICHHS, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXy 00ObEKTaMH, SIBICHUSIMH, IIPOILIECCAMU;
caMOCTOsITeNIbHO  (hopMynupoBaTh 000OIIEHHUS] W BBIBOALI MO pe3yJibTaram
MPOBEACHHOTO  HAOMIONCHMs,  WCCIENOBAaHUSA,  OICHHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,
IPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE TIpollecca, a TakKe  BBIIBUTATh
MPE/IIIONIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nundopmariuei:
BBISIBIISATH Ne(PUIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJISI OTBETA HAa BOMIPOC H
JUTS pEIICHUS 3a]1a4H;
BbIOMpaTh WHGOPMALMI0O W3 WCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTECPIPETUPOBATh UWH(GOPMAITUIO PA3IMYHBIX BUIOB M (HOPM
IIPE/ICTABIICHNUS,
CTPYKTYpUPOBaTh HH(POPMAIMIO, TPEICTABIATH €€ B pa3IMYHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUIECKH;
OIICHMBATh HAAEKHOCTh HWH(POPMAIMU IO CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSM.

2)  Yuusepcanvmuvie = KOMMyHuKamuenvle  Oelicmeus,  0Oecneyusarom
copMUpPOBaAHHOCb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

Ob6mienue:
BOCTIPUHUMATH ¥ OPMYITUPOBATH CY>KICHHS B COOTBETCTBHUH C YCIOBUSMU U IEIISIMU
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MACEMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHEHUS TI0 XOAY pEIIeHWS 3aadw,
KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;
B XOJe OOCYXICHHs 3aJaBaTh BOIMPOCHI TIO CYIIECTBY OOCYXIAaeMOW TEMBI,
IPOOJIEMBI, perIacMoM 3a/1auu, BRICKAa3bIBaTh HUJICH, HAIICJICHHBIC HA ITOMCK PEIICHNUS,
COTOCTABIIATh CBOM CYXICHUS C CYXICHHSIMH JAPYIHMX YYaCTHHKOB JHaiora,



oOHapyXHBaThb pa3MyMe M CXOJACTBO IMO3UIMI; B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEJCTaBIATh pE3yJbTaThl pEIICHUS 3aJadyH, OJKCIEPUMEHTA, HCCIIEI0BAHMS,
IIPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajay
NpPEe3eHTALNU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

e TIOHMMATh W MCMOJH30BATh MPEUMYIECTBA KOMAHIHON U MHIUBUAYATIbHON PabOTHI
OpU pEIIeHWH Y4YeOHBIX 3a/Jay; MPUHUMATH IIeJIb COBMECTHOW JESITEeIhHOCTH,
IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOW padOThl, paclpeaesarh BUABI padoT,
JIOTOBAPUBATHCSA, OOCYXXKZIAaTh TPOIECC M PE3ysNbTaT padOThl; 0000IMaTh MHEHUS
HECKOJIbKHX JIIOJICH;

e Y4YacTBOBaThb B TIpynmnoBeIX (opmax paboTsl (00CyxkaAeHUs, OOMEH MHEHH,
«MO3TOBBIE TITYPMbI» H UHBIC); BBIMOJIHATH CBOIO YacTh PaOOThI i KOOPIUHUPOBATH
CBOM JCHCTBHS C Ap.WIEHAMH KOMAaHJbl; OIEHUBATh KAa4eCTBO CBOETO BKJIaJga B
oOITU# IPOYKT MO KPUTEPHUSIM, CHOPMYIIUP-M YHYACTHUKAMH B3aUMOJICHCTBUA.

3) Vuusepcanvnvie pezynamuenvle Oelicmeus, odbecneyusaiom Gopmuposarue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:
COCTaBJIITh IUJIAH, AJITOPUTM PEIICHUS 3aJadd, BBIOUpATh CHOCOO pelieHus ¢ y4EToMm
UMEIOIIIUXCS  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMEeHTHpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C yUETOM HOBOM MH(POPMALIUU.
CaMOKOHTPOJIB:

e BIJIAJICTh HABBIKAMU IO3HABATENIbHON pEIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUNM M MBICIUTEIBHBIX TPOIECCOB, WX PE3yJIbTAaTOB; BIAJETh CHOCOOAMU
CaMOTMPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa PelIeHUus MaTeMaTH4eCKOM
3a/layu;

e TPEIBHICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH TIPH PEIICHUH 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HAWJICHHBIX OMIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3yjbTaTa IEIH M YCIOBUSM, OOBSCHATH MNPUYHHBI
JOCTHMKEHHSI WIIM HEAOCTH)KCHHS PE3yNbTaTOB ACSITENLHOCTH, HAXOIUTHh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEJMETHBIE PE3YJIBTATDBI

OcBoenne y4eOHOro Kypca «Asredpa M Hayajia MaTeMaTHYECKOrO0 aHajiu3a» Ha YPOBHE
COOQO nmomkHO o0ecreuynBaTh JOCTIKEHUE CIE. IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 KJIACC

Yucya v BBIYUCICHUSA

OnepupoBaTh MOHATHUSAMHU: PANMOHATLHOE W JCUCTBUTECIBHOE YHUCIO, OOBIKHOBEHHAS W
JeCATUIHAsS APOOH, MPOIICHTHI.

BrinonssaTs apudmeTndeckue onepanuu ¢ parroHaIbHBIMU U IEHCTBUTEIILHBIMU YUCIIAMH.



BoinonHATe npuONMKEHHBIE BBIYMUCICHUS, HWCIONb3Yys IpaBWiIa OKpPYIJIEHUS, JeaTh
IIPUKUIKY U OLICHKY pe3yJbTaTa BEIYUCICHUMN.

OnepupoBaTh MOHATUSIMU: CTENEHb C IIEJIBIM IOKa3aTeleM; CTaHAapTHas (opMa 3amucu
JEUCTBUTEIBLHOTO YUCa, KOPEHb HATyPAJIbHOM CTENEHH; MCIOJIb30BaTh MOAXOIAUIYI0 (popmy
3aIMCU JEUCTBUTEBHBIX YHACEII U1l PEILIEHUS TPAKTUYECKUX 3a/1a4 U NTPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC W TAHI€HC MPOU3BOJBHOTO YIUIA; UCIIOJIb30BATh
3aMUCh IIPOU3BOJIBLHOTO yIJla uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIINH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTth NOHATUSAMHU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJI0E€, palMOHAIBHOE,
UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

BoimonHsATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUYECKMX — BBIp@XEHUH M pelaTh
TPUTOHOMETPUUECKNE YPAaBHEHHUS.

BoinonsaTe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M UPPALMOHAIBHBIX BBIPAXKEHUN WU
penaThs OCHOBHBIE TUIIBI LEIBIX, PAMOHAIBHBIX U UPPALHOHAIIBHBIX YPABHEHNH U HEPABEHCTB.

IIprMeHATh ypaBHEHUs W HEPaBEHCTBA JUIA PEUICHUS MaTeMaTHYECKMX 3a1ad U 3a1ad U3
pa3IMyYHbIX 00JacTel HAyKU U peanbHOM KU3HHU.

MopenupoBaTh peajbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBJIATh BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA IO YCIOBHUIO 3a/a4d, MCCIEAOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM arrapara ajareopsbl.

DOyHKUUM U Tpaduku

OnepupoBaTh NOHATUAMU: (PYHKIMSL, COCOOBI 3aJaHusl (PyHKLINMH, 00JAaCTh ONPEIENICHUS U
MHO>KECTBO 3HaUeHH QPYyHKIUH, rpaduK PYyHKIMHU, B3AaUMHO 00paTHbIE (YyHKIUH.

OnepupoBath MOHATUAMU: YETHOCTh U HEYETHOCTH (QDYHKIIUH, HYJIH (PYHKIIMH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnonp3oBathk rpaduku GyHKUNN AJ1 peLICHUs] ypaBHEHUI.

Crpouth U yuTaTh rpaduku JUHEWHONW (YHKUMU, KBaAPATUYHOW (DYHKIIMHM, CTEIIEHHON
(YHKUMHU € UEIbIM [TOKA3aTEIEM.

Ucnonp3oBate Tpaduku (GyHKIMI 11 HUCCIEAOBAHHS TPOIECCOB W 3aBUCUMOCTEH IMpuU
pElIeHNH 33a4d U3 JPYruX y4eOHBbIX MPEAMETOB M PEabHOM KU3HU; BBIpakaTh (QopMyJaMu
3aBUCUMOCTH MEXy BEJIUYHHAMM.

Havana MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh NOHATUAMMU: MOCIEA0BATEIBHOCTD, ApUPMETHUY.U TEOMETPUY. IPOTPECCUU.

OnepupoBaTh NOHATUSAMU: OECKOHEUHO YOBIBaroOIIas reoMeTpuieckasl Iporpeccusi, CymMma
O0eCKOHEUHO yObIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEW M NPOTPECCHUNA I PELICHUS PEATbHBIX
3a/1a4 MPUKIIAHOTO XapaKkTepa.

MHuoxectBa u Joruka OrnepupoBaTh IOHATHAMHM: MHOXECTBO, OIEpalMd HaJ
MHOKecTBaMU. VCIIonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aNmapar JUisl ONUCAaHUS peajbHBIX
IPOLIECCOB U SIBJICHUM, IPYU PEUICHUU 3a]]a4 U3 APYTUX yUeOHbIX MPEAMETOB.

OrneprpoBaTh NOHATUSAMHU: ONIPENIEIECHNUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne HaumeHoBaHme pa3/ieioB M TeM NMPOTrPAMMBbI Kosun4yecTBO 4acoB daexkTpoHHble (L(poBbHIE)
n/m Bcero | Kontpoabnbie| IpakTuueckne | 00pa3oBaTebHbie pecypehl
padoThI padoThI

MHokecTBa pallMOHAIIBHBIX U JEUC e cel.

1 patt ACHETBITEBHBIE THEE 14 2 https://m.edsoo.n/KYGINZURY
PanmonanbeHble ypaBHEHUS U HEPABEHCTBA

2 Oyukuuu U rpaduku. CTeneHs ¢ HelbIM MoKa3aTeaeM 6 1 https://m.edsoo.rt/EEM1F56M3
Apudmernaeckuit KOpeHb n—oii creneHu. MppannoHaibHbie

3 pu P ppatt 18 1 https://m.edso0.rt/W2CV80370
YpaBHEHHUS U HEPABEHCTBA

4 @opMyIIbl TPUTOHOMETPUU. TPUTOHOMETPUUECKUE YPABHEHUS 22 1 https://m.edsoo.ru/ WNOES6GMP
[TocnenoBaTenbHOCTH ¥ IPOTPECCUU 5 https://m.edsoo.ru/0INYS8KYRU

6 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 3HAHUM 3 2 https://m.edsoo.ru/SEBER9VKS

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7 0
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KonuyecTBo yacos Hara
Ne 11/ DJIeKTpPOHHbIe U (ppoBbIe
Tema ypoka Bcero |KontpoabHbie IlpakTuyeckue | H3YYCHHUSA
o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI

1 Mf{ O’KECTBO, ONEPALMH HA/L MHOKCECTBAMH. JlHArpaMmbl 03.09.2026 | https://m.edsoo.ru/HUOLULGL9
Oiinepa—Benna

2 Panmonansueie yncna. OObIKHOBEHHBIE U AECATUYHBIC 07.09.2026 | https-//m.cdsoo ru/37TWASYES4
JpOoOH, IPOIEHTHI, 0ECKOHEUHBIC MEPHOINICCKUES APOOH :

3 ApHQMETHIECKHE ONEPATIHH C D ALHOHAIEHBIMH THCIIAMH, 10.09.2026 | https:/m.edsoo.ru/8TYFUB5SM4
peoOpa3oBaHUs YUCIOBBIX BhIPAKECHHIMA
[Ipumenenue apobeii U MPOIEHTOB I PEIICHUs

4 MIPUKJIAJHBIX 33/1a4 U3 Pa3JIM4YHbIX OTPACIEH 3HAHUN U 14.09.2026 | https://m.edsoo.ru/PFOU2V68I
peanbHOM XKU3HU
[Ipumenenue apodeii U MPOIEHTOB I PeIIeHUs

5 MIPUKJIAJHBIX 33/1a4 U3 Pa3JIM4YHbIX OTPACIEH 3HAHUU U 1 17.09.2026 | https://m.edsoo.ru/MHOTOXN3E
pealbHOM xu3HH. BXoaHOM KOHTPOJIb (30 MUHYT)



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E

HeicTBuTenbHble yncia. PalimoHaabHbIC U

6 1 21.09.2026 | https://m.edsoo.ru/P3JPHC8MO
UppalMOHAIbHBIC YKCTIa
7 | Apudmerrueckue onepauu ¢ IeHCTBUTEIbHBIME YHUCIAMH 1 24.09.2026 | https://m.edsoo0.ri/IMQWZ24T1
8 TIpHOMIKEHHEIC BEIMHCICHNS, IIPaBHIA OKPYIJICHHA, 1 28.09.2026 | https://m.edsoo.ru/JFSKM11EJ
NPUKHJIKA U OIIEHKA PE3YJIbTaTa BEIYMCICHUM
9 ToxxaecTBa 1 TOXXIECTBEHHBIE TPEOOPa30BaHUS 1 01.10.2026 | https://m.edsoo.ru/VA4VH6PID
10 | VpaBHeHue, KOpeHb ypaBHEHUS 1 05.10.2026 | https://m.edsoo.ru/KFDEBHI7I
11 | HepaBeHCTBO, penieHne HEPaBEHCTBA 1 08.10.2026 | https://m.edsoo.ru/83KWSU6M4
12 | Meton unTepBanos 1 12.10.2026 | https://m.edsoo.ru/EIXGRN3DO0
13 Pemenye nebIX ¥ APOOHO-PAORATBHEIX yPaBHEHIH 1 1 15.10.2026 | https://m.edsoo.ru/ISCWMJUIR
HEPaBEHCTB
KonTponbHas padota mo Teme "MHOKeCTBA PALHOHAIBHBI
14 | u neificTBUTENLHBIX uKcell. PalMOHALHEIE YPABHEHUS U 1 19.10.2026 | https://m.edsoo0.ru/T95VYRBXM
HEpaBeHCTB"
15 | PyHKwI, CIOCOOL! 32aHKs QYHKLUK. B3auMHO 0OpaTHEY 1 22.10.2026 | https://m.edsoo.re/LUY75YGCX
(hyHKIIAN
I'paduk pynkunu. O61aCcTh ONMpeneaeHHs] U MHOKECTBO
16 | 3nauenmii pynxuun. Hymn dyskuun. [pomexyTku 1 05.11.2026 | https://m.edsoo.rt/KN7K4I8VC
3HAKOIIOCTOSIHCTBA
17 | YérHble n HeyETHBIE QYHKIIMA 1 09.11.2026 | https:/m.edsoo.rt/TCHOJ9UPK
1g | Crenens ¢ uemsm nokasarenem. Cranpapras Gpopma I 12.11.2026 | https://m.edsoo.n/7TS62DZBOQ
3alKCH JICHCTBUTEIBHOTO YHCIIa
Hcnons3zoBanue nmoaxosiieii opMbl 3aIucH
19 | neficTBUTENBHBIX YKMCEN IS PELIEHHUs IPAKTHYECKHUX 3a71aY 1 16.11.2026 | https://m.edsoo.ru/UWPAJ7N10
U [IPE/ICTABIICHHS JIAHHBIX
TectoBblit KOHTpOIB (30 Mun)CrenenHas GyHKIUS C
20 | HaTypaJbHBIM U LIEJBIM MToKasaTeneM. Eé coiicTa u 1 19.11.2026 | https://m.edsoo.ru/13LISO0GEE
rpaduk.
21 | Apudmernuecknii KOpEeHb HATYPAILHOM CTEIEHH 1 23.11.2026 | https:/m.edsoo.ru/7CVYEVAV7
22 | ApudMeTHuecKuii KOPEHb HATYPAILHOM CTENCHH 1 26.11.2026 | https://m.edsoo.rw/KQBCYHLSY
23 | CBOHCTBA apUMETHHECKOrO KOPHA HATYpalbHOR 1 30.11.2026 | https://m.edso00.ru/I69L4IVYQ
CTETICHH
24 | CpoiicTBa apru()METHIECKOTO KOPHS HATYPAIBHON CTENEHH 1 03.12.2026 | https://m.edsoo.ru/77PFLCQSN
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25 | CpoiicTBa apru()METHIECKOTO KOPHS HATYPAIBHON CTENEHH 1 07.12.2026 | https://m.edsoo.ru/GSSWZ3RWF
26 | [leficTBus ¢ apuMETUIECKUMU KOPHSIMH N—OU CTENEHH 1 10.12.2026 | https://m.edsoo.r/KBGV9J41B
27 | leiicTBHs ¢ apupPMETHIECKMMHI KOPHIMH N—Oi CTENEHU 1 14.12.2026 | https://m.edsoo.ru/YGIQIJLHAI
28 | JleiicTBus ¢ apupMETHIECKMMHU KOPHIMH N—OM CTENEHU 1 17.12.2026 | https://m.edsoo.ru/3IMIGAHQSM
29 | Hdeictus ¢ apupMETUIECKUMU KOPHSIMH N—OU CTENICHH 1 21.12.2026 | https://m.edsoo.ru/3AMOROG1D3
30 | HdetictBus ¢ apu()METUIECKUMH KOPHIMHU N—O CTENEHH 1 24.12.2026 | https://m.edsoo.ru/NRYVSE6Z8
31 | Pemienvie uppaluoHaIbHBIX YPaBHEHHUI M HEPABEHCTB 1 28.12.2026 | https://m.edsoo.ru/NXMGYF8IS
32 | PeuieHne nppanoHaIbHbIX YPABHCHHI U HEPABCHCTB 1 11.01.2027 | https://m.edsoo.rt/OWXJFVOG]
33 | Peurenue MppaLMoOHaIbHBIX YPABHEHUM U HEPABEHCTB 1 14.01.2027 | https://m.edsoo.ru/T66K2RMY5
34 | Pemienvie uppaluoOHaIbHBIX YPAaBHEHHUI M HEPABEHCTB 1 18.01.2027 | https://m.edsoo.ru/OAIN4WIIO
35 | PemieHuie HppalMOHaIbHBIX YPABHCHUI M HEPABEHCTB 1 21.01.2027 | https:/m.edsoo.rt/HWHUD2NNC
36 | CpoiicTBa 1 rpadMK KOPHS N-0if CTENEHN 1 25.01.2027 | https://m.edsoo.ru/IE25E18SD
37 | CaoiicTBa u rpaduK KOPHS N-0if CTEeHN 1 28.01.2027 | https://m.edsoo0.ru/QNZBIV7GS
KonTponbhas pabota no teme "Apudmernueckuii KOpeHb
38 | n—oii crenenu. MppanuoHaabHble ypaBHEHUS U 1 01.02.2027 | https://m.edsoo.rw/Q1KQCUC4D
HepaBeHCTBA"
39 | Cunyc, KOCHHYC ¥ TAHT€HC YUCIIOBOIO apryMEHTa 1 04.02.2027 | https://m.edsoo.ru/CPX3082P7
40 | Cunyc, KOCHHYC M TAHT€HC YUCIIOBOTO apryMeHTa 1 08.02.2027 | https://m.edsoo.ru/KEQV00CZZ
41 | AAPKCHHYC, aDKKOCHHYC M @DKTaHICHC HHCIOBOTO 1 11.02.2027 | https://m.edsoo.ru/FOAWH45BG
apryMeHTa
42 | /APKCHHYC, aDKKOCHHYC H apKTAHICHC HHCIOBOIO 1 15.02.2027 | https://m.edsoo.r/N4889EZ8R
aprymMeHTa
43 | TPUIOHOMETPIHECKas OKPYIKHOCT, ONpCACICHHE 1 18.02.2027 | https://m.edsoo.rw/SSZT2FBBY
TPUTOHOMETPUYECCKUX (DYHKIIMIT YHCIOBOIO apryMEHTa
44 | TPUTOHOMETPHHYECKAs OKPYAKHOCT, ONPEICICHHE 1 22.02.2027 | https:/m.edsoo.ru/YYZPF36KN
TPUTOHOMETPHYECKUX (DYHKIMIT YHCIOBOTO apryMeHTa
45 | OcHOBHBIE TPUTOHOMETPUIECKUE (POPMYJIBI 1 25.02.2027 | https://m.edsoo.ru/ISFSRII3N
46 | OcHOBHbBIE TPUTOHOMETPHIECKUE (OPMYIIBI 1 01.03.2027 | https://m.edsoo.ru/SC5U397F9
47 | OcHOBHBIE TPUTOHOMETPHUYECKHE (POPMYJIbI 1 04.03.2027 | https://m.edsoo.rw/918HYTGCO
48 | OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 10.03.2027 | https://m.edsoo.rt/COTMKQF48
49 | IIpeoOpasoBaHne TPUTOHOMETPUYECKUX BBIPAKEHHUI 1 15.03.2027 | https://m.edsoo.ru/9IMOOAFCO
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50 | IMpeobpasoBanye TPUTOHOMETPHIECKUX BBIPAKEHUI 1 18.03.2027 | https://m.edsoo.ru/LTBOUHA4F
51 |KonrponbHas p abora 1o Teme CDOPMYHH TPHTOHOMCTpHH 1 22.03.2027 | https://m.edsoo.ru/BOK9IKSFGV
TpuroHoMeTpruvecKkre BHIPaKEHUS
52 | IIpeoGpa3oBaHue TPUTOHOMETPHYECKUX BHIPAKEHUI 1 25.03.2027 | https://m.edsoo.ru/VMI110ONSV
53 | PeuieHue TPUrOHOMETPHYCCKUX YPABHCHHUI 1 05.04.2027 | https://m.edsoo.ru/GNKNPMR1U
54 | PeuieHne TPUTOHOMETPUYCCKUX YPABHCHHUI 1 08.04.2027 | https://m.edsoo.ru/56K85EHZU
55 | PerieHue TPUTOHOMETPHYECKUX YPABHEHHI 1 12.04.2027 | https://m.edso0.ru/6XXPVVIXA
56 | PeuieHre TPUTOHOMETPUYCCKUX YPABHCHHUI 1 15.04.2027 | https://m.edsoo.ru/LEPISYY4W
57 | PelieHue TPUrOHOMETPHIECKHUX YPABHEHHUI 1 19.04.2027 | hitps://m.edsoo.ru/MUSCZXE6Q
58 | Beepoccuiickas npoBepouHas pabora 1 22.04.2027
59 | Beepoccwiickast mpoBepovHast paboTa 1 26.04.2027
60 | IIpeobpazoBaHie TPUTOHOMETPHIECKHUX BHIPASKEHHUI 1 29.04.2027 | https://m.edsoo.ru/HPKOF4KJP
61 | IIpeobGpa3oBaHye TPUTOHOMETPUIECKUX BLIPAKEHUI I 06.05.2027
62 O06o6mmenue o remam "OCHOBHBIE TpI/IFOHOM"eTqueCKHe 1 13.05.2027 | htps:/m.cdsoo r/ENXAESLUC
dopmybl. TpuronomeTpuyeckie ypaBHEHHS :
Apudmerndeckas ¥ reOMeTpudecKas pOrpecCuu.
63 | Mcnonb30BaHUe TPOTPECCHHM IS PEIIEHUS PEAIbHBIX 3a/1as 1 17.05.2027 | https://m.edsoo.ru/796P4UYBR
MIPUKJIQJIHOTO XapaKTepa
BeckoneuHo yObIBaroIasi reoMeTpU4ecKast Iporpeccusi.
64 | Cymma 6eCKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON 1 20.05.2027 | https://m.edsoo.ru/RCOOETQNA
IPOTPecCcuu
65 | ®opmyJia CIOKHBIX POIIEHTOB 1 24.05.2027 | https://m.edsoo.rw/OINT7D2Q5
66 OO6o01enue, cucreMaTr3alys 3HaHUK 3a Kype anreOpsl 1 1 i httns://m.edsoo ru/BO3X694VE
HayaJl MaTemMatuyeckoro aHanusa 10 knacca
67 O06o00menne, cucTeMaTu3anus 3HAaHUK 32 Kypc anreOpsl 1 1 i httns://m.edsoo.r/2 TAOMELHO
HayaJl MaTeMaTHyeckoro ananmsa 10 kimacca !
63 OO6o01menne, cucreMaTn3amys 3HaHU] 3a Kype anreOpsl 1 1 i httns://m.edsoo ru/FSN2 ANA4G
HayaJl MaTemMatuyeckoro aHanusa 10 knacca
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HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUAA
OCHOBHOHU OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

10 KITACC

Koa nposBepsiemoro
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4.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

Yucia U BEIYMCIIEHUS

OnepupoBaTh  NOHATUSMM:  pallMOHAJIbHOE M JCHCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHAs U IeCATHYHAs IpOOb, IPOLIEHTHI

BrmonaaTs apI/I(i)MeTI/I‘IeCKI/Ie oncpanv C palMOHAJIbHBIMH H I[eﬁCTBHTeHBHBIMH
quciIaMu

BrinonHsaTe npubInKEHHbBIC BEIYUCICHUS, UCTIONb3YS MPAaBUIIA OKPYTIICHUS, JeaTh
MPUKUIKY U OLICHKY pe3yJibTaTa BHIYHCICHUN

OnepupoBaTh NOHATHUAMHU: CTENEHb C LEJIbIM IOKa3aTeleM, cTaHaapTHas (opma
3aMucu JEUCTBUTENIBHOIO YKCJA, KOPEHb HATypaJlbHOM CTENEeHH; MCIOJIb30BATh
MOAXOAIIYI0 (hOpMY 3aIIUCH JEHCTBUTENBHBIX YHUCEN JUISl PEIIEHUs] MPAaKTUYECKUX
3a]1a4 U MPEICTABICHHS TAHHBIX

OnepupoBaTh MNOHATUSIMH: CHHYC, KOCMHYC M TaHTEHC IPOU3BOJIBHOTO YTJa;
MCTIOJB3.3aIHUCh TIPOU3BOIBHOTO YTJIa Yepe3 00paTHbIC TPUTOHOMETPUY. (DYHKIIHA
VYpaBHEHMS U HEPABEHCTBA

OnepupoBaTh TMOHATHUSMH: TOXXIECTBO, YypaBHEHHE, HEPABEHCTBO, LEJOE,
paroHaibHOe, UppallioHaIbHOE ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE

BeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKEHUH H  pemaTh
TPUTOHOMETPHUUECKHUE YPaBHEHUS

BoinmonusaTe mpeoOpa3oBaHMsS  LENBIX, pPAlMOHANIBHBIX U UpPPaALMOHATIbHBIX
BBIPQ)XEHUI U pelIaTh OCHOBHBIC TUIIBI LIENIbIX, PALIMOHATIBHBIX U UPPALIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

[TpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA Ui PEIICHUS MaTEeMAaTHYeCKHX 3a1ad U
3a71a4u U3 pa3IMYHbIX 00JacTel HAyKU M peabHON KU3HU

MonenupoBaTh peajbHblEe CUTyallMM Ha sI3bIKE ajareOpbl, COCTABIATH BBIPAXKEHUS,
ypaBHEHHsI, HEpAaBEHCTBA TI0 YCIOBHUIO 3a/1a4H, CCIIEIOBATh IOCTPOCHHBIE MOJIEIN
C MCII0JIb30BaHMEM arrapara ajnreopbl

OyHKIMU U TpaduKu

OnepupoBaTh NOHATUAMH: (YHKIUS, CIOCOOBI 3amaHUs (QYHKIHMH, OO0IaCTh
OTpEeNeICHNs W MHOMKECTBO 3HAueHW (QYHKUMH, Tpapuk (yHKIHH, B3aHMMHO
oOpatHble GyHKIIUH

OnepupoBaTh MOHATHSMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU (GYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBate rpaduku GyHKIMHA U1 peleHns: ypaBHEHUI

Crpouts ¥ uMTaTh TpapuKd JUHEHHOW (YHKIMHM, KBaApaTUYHOW (QYHKIUH,
CTETIeHHOW (D)YHKIIMH C LIEJBIM ITOKa3aTelleM

Hcnonp3oBate rpaduku GYHKIUN U1 UCCIIEAOBAHUS TPOLIECCOB U 3aBHCUMOCTEH
[pU PEIICHNUH 3a/1a4 U3 APYTUX YYEOHBIX NMPEAMETOB U peaabHON KU3HU, BHIPAKATh
dbopMynaMu 3aBUCIMOCTH MEX/Ty BETHUYMHAMU

Hauana maTemMaTiHueckoro aHaimsa

OHGpI/IpOBaTB TTOHATUAMMN: noCIacaJ0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI u
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3.1

Tr€OMETPUYECKAS IPOTPECCUA
OmnepupoBaTh MOHATUSAME: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUECKAsi TPOTPECccus,

42 cymMMa OECKOHEYHO yOBIBAIOIICH reOMETPHUIECKOM MPOrpecCuu

4.3 3aaBaTh MOCIIEIOBATEILHOCTH PA3IMYHBIMHU CTIOCOOAMHU

4.4 Hcnonb3oBarh CBOMCTBA MOCIENOBATEIBHOCTEH W MPOTPECCUN ISl PELICHUS
peanbHBIX 33J1a4y MPUKIAJAHOrO Xapakrepa

5 MHOkecTBa U JIOTHKA

5.1 OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTIEpAIlMX HaJl MHOKECTBAMH

59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Ajig ONUCAHMS PEaIbHbIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a49 U3 APYTUX yUeOHBIX MPEIMETOB

53 OnepupoBath MOHATUSIMU: OTIPEEICHUE, TEOPEMa, CIICICTBUE, JOKA3aTEIbCTBO

ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA
10 KITACC

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKaHUSA

Yucna 1 BEIUMCIIEHUS

Panmonanbueie uncna. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoAnyYeckue J1podu. ApudmeTHueckue OnepaluMu C  PalMOHAIBHBIMU  YHCIIaMH,
npeoOpa3oBaHUsl YHMCIOBBIX BbIpaxkeHUH. [IpuMeHeHue npoOel M NMPOLEHTOB Ui pEIICHUs
MPUKJIAIHBIX 33]1a4 U3 Pa3IU4HBIX OTPACIIEH 3HAHNUN U PEAIbHON KU3HU

JleiicTBuTenpHbIe uWcia. PanuoHanmbHBIE W UppalMOHANbHBIE YHWCHIA. ApUPMETHYECKHE
orepaiuy ¢ AeUCTBUTEIbHBIMU YKciaMu. [[puOmkEéHHbIe BHIYUCICHUS, TIPaBUIIa OKPYTIICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

Crenenp ¢ nenbiM nokaszareneMm. CrapapTHas (opma 3amucu JEHCTBHTEIBHOTO YHCIA.
Hcnonp3oBanue mnoaxonsmie (opmbl 3amucu  JAEHCTBUTENBHBIX YHMCENT JJs  PELIeHUs
MPaKTUYECKUX 3a/1a4 U MPEJICTABIICHUS TAHHBIX

Apudmernueckuil KOpeHb HATypaJlbHOW cTemeHu. JleHcTBuS ¢ apuMETHUECKUMH KOPHIMH
HaTypajJbHOU CTEIEHU

CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOrO aprymMeHTa. ApPKCUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEeHTa

YpaBHEHHs 1 HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA3OBAHUS

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbl

VYpaBHeHHE, KOPEHb ypaBHEHUs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol MHTEpBajIOB
Pemienue nenbix U 1poOHO-paliMOHAIBHBIX YPAaBHEHHUH U HEPABECHCTB

Pemrenne nppanimoHaNIBHBIX YPaBHEHUN U HEPABEHCTB

Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

[IpuMeHeHnEe ypaBHEHMII M HEPABEHCTB K PEIICHHUI0O MAaTEMaTMYECKHMX 3ajad U 3a7ad H3
pa3nuyHbIX 00JacTell HAyKU U PeabHOM KU3HU

OyHKIMU U TpaduKu

OynKus, crocoosl 3ananus Gysakiuu. ['paduk pyakuuu. Bzaumuao oOpaTHbie PyHKITUN
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Ob6nacte omnpeneneHus W MHOKecTBO 3HaueHHM ¢yHkuuu. Hymu ¢ynkumu. [IpomexyTku

3HAKOMOCTOSHCTBA. UETHBIC U HEUETHBIC (DYHKIIUU

CrenenHass (yHKIMS C HaTypaJbHBIM W LeJbIM mokazaTteneM. EE cBoiictBa u rpaduxk.
CaoiicTBa u rpadUK KOpHS 7-0¥ CTETICHU

TpuroHomeTpudecKkass OKpyKHOCTb, OIPEICICHIE TPUTOHOMETPHUSCKUX (DYHKITUI YHUCIIOBOTO
aprymeHra

Hauana maremaTtnueckoro aHainsa

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHus OCJIE0BAaTEILHOCTEN. MounoTtoHHEBIE
MIOCJIC0BATEIBHOCTH

ApudmeTrndeckast 1 reoMeTpuueckasi mporpeccuu. beckoHedHO yObIBarolas reoMeTpudecKkas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIEH TeoMeTpuiecKkoil mporpeccun. Dopmyra
CIIOXHBIX TPOIEHTOB. lcmonb30BaHWE TPOTPECCHU I PEIICHUs peallbHbIX 3ajad
MIPHUKJIATHOTO XapaKTepa

MHoskecTBa U TOTHUKA

MHoOXecTBO, omnepanuyd HajJ MHOxecTBaMu. Jlmarpammbl Oitniepa — Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOT'O arlrapara Jijisl ONKCAaHUs PEeasIbHbIX MPOLECCOB U SIBJICHUM, MU

pELIeHNH 3a]1a4 U3 IPYTUX yueOHBIX MPEIMETOB

Onpez[eneHI/Ie, TCOpEMa, CICACTBHUC, 10KA3aTCIbCTBO

IMPOBEPAEMBIE HA ETI'D 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kopn npoBepsieMoro J[IposepsieMble TpeGOBaHHsI K MPEAMETHBIM Pe3yJIbTaTaM 0CBOCHHS OCHOBHOI
TpeOoOBaHUs o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

Brnagenne wMetomamMu J10Ka3aTeNbCTB, QJITOPUTMAMHM pEIICHUs 3a7ad; YMEHHeE
dopMynMpoBaTE M ONEPUPOBATH MOHATHUSAMM: OIpEJEIEHHue, aKcHoMa, TeopeMa,
CJIEJICTBUE, CBOWCTBO, MpPHU3HAK, J0Ka3aTeIbCTBO, PAaBHOCUJIbHBIE (OPMYJIHPOBKHU;
OpUMEHATh HMX; YyMEHHEe (QOpMyIHpoBaTh oOOpaTHOE M MPOTHBOIOJIOKHOE
YTBEP)KACHUE, NPUBOAUTH MPUMEPbl W KOHTPHPUMEPHI, MCIONb30BaTh METO]
MaTEMaTUYECKON MHAYKLNHU; IPOBOAUTH JOKA3aTEIbHbIE PACCYKIEHUS NIPU PEIICHUN
3a/1a4, OLIEHMBATH JIOTMUECKYIO MPABUIBHOCTh PACCYKICHHUM; yMEHHE OIepupoBaTh
NOHATUAMM: MHOKECTBO, IIOJMHOXKECTBO, OIEPALMA HaJ MHOMKECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar [uisl OINHCAaHUS  pealibHbIX
IPOLIECCOB U SIBICHUH M NpU pEIIeHUH 3a1ad, B TOM 4YHCIE W3 JPYTruX y4eOHBIX
NPEMETOB; YMEHHE OIEePHPOBATh MOHATHAMH: Tpad, CBI3HBIA Tpad, AepeBO, IHKI,
rpa¢ Ha IJIOCKOCTH; YMEHHUE 3a/1aBaTh U OMUCHIBATh I'padbl Pa3IUUHBIMU CIIOCOOAMU;
UCTIONIB30BaTh rpadbl MpH peleHnH 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATYPAJIbHOE YHCIO, LIEJI0€ YHUCIO, CTENEHb C
LEeJbIM TI0Ka3aTeleM, KOPEHb HaTypaJlbHOW CTENEeHH, CTENeHb C pPallMOHAIbHBIM
noKaszarejeM, CTENeHb C JCWCTBUTENBHBIM IIOKa3zaTelieM, JiorapudM YuCla, CHUHYC,
KOCHMHYC W TAaHI'€HC HNPOM3BOJBHOIO YHCIA, OCTAaTOK IO MOJIYJI0, PallMOHAIBHOE
YHUCJI0, UPPALMOHAIBHOE YHCJIO, MHOXECTBA HATYpaJIbHBIX, LIEJBIX, PallMOHAIbHbIX,
NeMCTBUTENBHBIX YHMCEN; YMEHUE HCIOJb30BATh NMPU3HAKU JEIUMOCTH, HAaUMEHBIINN
o0LIMil AenuTeNbh U HauMeHbIlee 00lee KpaTHOe, alroput™M EBKiInaa npu perieHun
3aJa4; 3HAKOMCTBO C Pa3JIMYHBIMU TMO3ULMOHHBIMU CHCTEMaMH CUHCICHHS; YMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAYCHHN M MPEeoOpa3oBaHUs BBIPAKEHHUN CO CTENCHSIMH U



ngorapupmamu, npeoOpa3zoBaHUsl JIPOOHO-pALMOHAIBHBIX  BBIPAXKEHUN; yMEHUE
ONEpHUPOBATh MOHATHAMM: IIOCIEAOBATENbHOCTb, apU(PMETHYecKas MpOrpeccus,
reoMeTprudecKasi Mporpeccusi, 0ECKOHEYHO YObIBArONIasi TeOMETPUYECKas IPOTPECCHS;
YMEHHE 33/aBaTh MOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IMOMOILBIO PEKYPPEHTHBIX
dbopMy; yMEHHE OIEepUpOBaTh MOHITHSAMHU: KOMIUIEKCHOE YHCIO, COMNPSIKEHHBIC
KOMIUICKCHBIE YHUCIIA, MOJAYJIb M apryMEHT KOMIUIEKCHOrO 4ucia, (¢opma 3amnucu
KOMIUIEKCHBIX uHncen (FeoMeTpuueckas, TPUTOHOMETpUUecKas U ajiredpanyeckas);
yMEThb IPOU3BOAUTH apudMeTHuecKue MACUCTBUS C KOMIUICKCHBIMH YHCIAMU;
MMPUBOAUTE MPUMCEPLI MCITOJIB30BAHUSA KOMINJIICKCHBIX YHUCCII; OIICPHUPOBATH MMOHATUAMMU:
Mmatpulia 2x2 u 3x3, onpenenurenb MaTPULbl, TCOMETPUYECKUIA CMBICI ONPEIETUTENS

YMenue ONepUpOBaThH HNOHATUSAMU: pauMoOHaJIbHbIE, HppALMOHAJIbHEIE,
[IOKa3aTeNbHbIE, CTEIIEHHBIE, Jorapu(pMUYeCKue, TPUTOHOMETPUUECKUE YPaBHEHUS U
HEpPaBEHCTBA, UX CHUCTEMbl; YMEHHE OIEPUPOBATH IMOHATUAMH: TOXKAECTBO,
TOKJIECTBEHHOE IPe0Opa3oBaHUE, YpaBHEHHME, HEPAaBEHCTBO, CHCTEMa YpaBHEHHH U
HEpaBEHCTB, PAaBHOCWIBHOCTh YPaBHEHUU, HEPABEHCTB M CUCTEM; YMEHHE pEIlaTh
YpaBHEHHUS, HEPABEHCTBA W CHUCTEMbl C IMOMOILBIO PA3IUYHBIX MPUEMOB; peIIaTh
YpPAaBHEHUsI, HEPABEHCTBA U CHUCTEMbl C [apaMeTPOM; MPUMEHSATh YpPaBHEHMUS,
HEPaBEHCTBA, MX CHCTEMbl Ul pELIEHUS MaTeMaTHYeCKHX 3aJad M 3ajJad U3
pa3IMyYHBIX 00JacTel HAyKU U peallbHOM JKU3HU

VYMeHHe onepupoBaTh MOHATHAMHU: (QYHKIHS, YETHOCTh (DYHKUIWH, NEPUOJUIHOCTD
(GyHKLINHU, OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUH, SKCTpEeMyM (YHKIINH,
HauOonpllee ¥ HaWMEHbIIEe 3HAYeHHS (QYHKIUH HA TPOMEXYTKE, HENpephIBHAS
¢yHKUUsA, acuMOTOTH rpaduka (yHKIWHU, IIEpBas U BTOpasi MPOU3BOAHASA (DYHKIIUH,
reOMETpUYecKuii ¥ (U3MYECKMH  CMBICI ~ TPOM3BOJIHOH,  IepBOOOpasHasdi,
OTIpeNIeIEHHBI MHTETpall;, YMEHHE HaXOAUTh aCUMITOTHI rpaduka GyHKIMU; YMEHUE
BBIYHCIIATH MTPOU3BOAHBIE CYMMBI, TPOM3BEICHHS, YACTHOTO ¥ KOMITO3ULIUH (YHKIUH,
HaXOIUTh YpAaBHEHHE KacaTelbHOH K Tpapuky (QyHKIUHM, yMEHHE HaXOAUTh
IPOW3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH; yMEHHE HCIOJIB30BaTh MPOM3BOAHYIO JUIS
uccneoBaHus (QyHKIMNA, HAXOAUTh HAaUOOJIbIINE U HAUMEHBIIINE 3HaYCHUsT (PYHKLINH;
CTpOUTHh TpadUKW MHOTOWICHOB C HCIOJNB30BAaHMEM ammapara MaTeMaTH4ecKoro
aHamu3a; MPUMEHATh MPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIero peIIeHUs B
NPUKITAIHBIX, B TOM YHCJIE COLMAIBHO-SKOHOMHYECKHX M (PH3MYECKHX 3a/1adax;
HAXOJIUTh IUIOMAAN U 00BEMBI (PUIYp C MOMOILIBIO MHTETpasa; MPUBOAUTH MPUMEPHI
MaTeMaTHIeCKOr0 MOJICINPOBAHUS C TOMOIIBIO AU dhepeHIManbHBIX ypaBHEHUH

YMeHue omnepupoBaTh TMOHATUSAMHU: TrpapuKk QyHKIMHM, oOpaTHas QyHKIMS,
KOMIO3UIUs (YHKIMH, TUHEHHas (YHKIMS, KBaJpaTu4Has (QyHKIMS, paroHaIbHas
GbyHKIUSA, CTeneHHas (YHKIMS, TpPUTOHOMETpUudeckue (yHKUIUH, OOpaTHbIE
TpUrOHOMETpUYEeCKHe (YHKIMM, TOKa3aTeldbHas U JorapudmMuueckas (yHKIHHU;
YMEHHE CTPOUTh TIpadUKH U3YYEHHBIX (YHKIHUM, BBIMOIHATH peoOpa3oBaHuUs
rpa¢pukoB (QyHKIUH, UCHONb30BaTh Trpaduku s  HM3YYEHHS MPOLECCOB U
3aBUCHUMOCTEH, NpU pEIIeHWH 3aJad U3 JPYruxX y4eOHBIX IMpeIMETOB W 3a1ad u3
peanbHOM KM3HM; BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY BeIMYHUHAMU;
HCIIOJIb30BaTh CBOMCTBA U Ipaduku GyHKIUHN 1Jis pelieHns YpaBHEHH, HEpaBEHCTB U
3aJad4 C IapaMeTpaMu; H300paxaTb Ha KOOPAMHATHOM INIOCKOCTH MHOXECTBA
pElLICHUI YpaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 3a]]aul Pa3HbIX TUIOB (B TOM YMCJIE Ha MPOLEHTHI, 10JIU U
4yacTu, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIYyT, HAJIOTH, 3a/aud U3
o0jacTu ynpaBieHUs! JIUYHBIMU U CEMENHBIMU (DMHAHCAMU); COCTABIISITh BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJaud, MCCIEA0BaTh
[IOJIyYUeHHOE pEIIEHUE U OLEHUBaTh MPaBIONOAOOHOCTh pe3yJbTaTOB; YMEHHE
MOJIEJIMPOBaTh PEAJIHBIE CUTYallUH HA S3bIKE MATEMATHUKH; COCTABIATH BBIPAKECHUS,
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YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl IO YCJIOBHIO 3a/add, HCCIENI0BAThH
IOCTPOCHHbIE MOJIEIM C HCIOJIb30BAaHUEM ammnapaTta aiaredpbl, MHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3yJIpTaT

YMeHne onepupoBaTh MOHATHAMU: CpEIHEE apuPMeTHIecKoe, MeInaHa, HanbopIiee
Y HauMEHBbLIEE 3HAYEHUS, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHWE YHCIOBOIO
HaOopa; yMeHHWe H3BIIEKaTh, MHTEPIPETUPOBATh HH(GOPMAIHMIO, MPEICTABICHHYIO B
TabIMIax, Ha AUarpamMMmax, rpaukax, OTpaskarollyl0 CBOWCTBA pealbHbIX MPOLECCOB
U SBIICHWIA; NPEACTABIATh HWHPOPMALMUIO C TMOMOINBI0 TaOMHMIl ¥ JHarpamw;
UCCIIeIoBaTh CTaTUCTUYECKHE JaHHbIE, B TOM 4YMCJIE C NMPUMEHEHHEM rpaduyeckux
METOZOB W DJEKTPOHHBIX CPEIACTB;, TpapUuecKd HCCIEAOBAaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOILBIO JMarpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh TOHATUSIMH: CIy4alHBIM ONBIT M CIy4ailHOe COObITHE,
BEPOSTHOCTh ~ CIIy4allHOTO  COOBITHS; YMEHHE BBIYHCIATH  BEPOSTHOCTH  C
UCTIONIb30BaHUEM TpaMUECKHX METOJNOB; TNPUMEHSATH (QOPMYJIBI CIOXKEHHS W
YMHOXKEHUSI BEpOSITHOCTEH, (popMyily mMmomHOW BeposTHOCTH, Gopmyrny beprymm,
KOMOHMHATOpHBIE (aKTBl M (GOPMYJIBI; OLECHUBATh BEPOSTHOCTU PEANBHBIX COOBITHIA;
YMEHHE  ONEpPUpPOBaTh  TMOHATHAMM:  ClIy4yaiHas  BEJIMYMHA, pacHpeieicHHe
BEPOSITHOCTEH, MaTeMaTHYECKOe OXKHIAHUE, AUCHEPCHS M CTAHIAPTHOE OTKJIOHEHHE
CIly4aifHOW BEJNWYMHBI, (YHKIHMHM pPACHpEeNieHUs] M IUIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTEeJIbHOTO W HOPMAJIBHOTO paclpelesieHUH; YMEHHE HCHOJIb30BaTh CBOWCTBA
U3yUYCHHBIX paClpeieleHui s PelIeHus 3a/1a4; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH
OOJIBIINX YHCEI, METOABI BEIOOPOYHBIX MCCIEAOBAaHUN; YMEHUE NIPUBOAUTH IIPUMEPHI
NpPOSIBJIICHUS 3aKOHA OOJIBIIMX YHCENT B MPHUPOJHBIX U OOILIECTBEHHBIX SBICHHSIX;
yMEHHE ONEepHpOBaTh MNOHATHSAMH: COYETaHWE, IIEPECTAHOBKA, YHCIIO COYETaHUH,
YHCIIO MEPEeCTaHOBOK; OnHOM HBIO0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (DAKTHI U
pacCyXIeHHsl JUId pEIICHHs 3a/ad; OICHUBATh BEPOATHOCTH PEaJbHBIX COOBITHIA;
COCTaBJIATH BEPOSITHOCTHYIO MO/IEIb U MHTEPIPETUPOBATH MOIYYECHHBIN pe3ysIbTaT

VYMeHue omnepupoBaTh MOHATHUSIMU: TOYKa, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YTJa, IUIOCKUM YroJl, ABYTPaHHBIM yroJl, TpEXIPaHHbIA yrol,
CKpELIMBAIOIIMECS MpsSMble, NAPALIECIBHOCT M MEPHEHIUKYISIPHOCTh MPSMBIX H
IJIOCKOCTEM, YroJl MEXAYy NPSAMBIMH, YTOJ MEXAY MPSMOM U IJIOCKOCTBIO, YTOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE MEXAY MNPSIMBIMH,
paccTosiHue MeXAy IUIOCKOCTSMH; YMEHHME HCIIOIb30BAaTh IIPU PEIICHUU 3a]a4
U3yYCHHBbIE (aKThl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATHh pa3Mepbl 0OBEKTOB
OKPY’arloIIero MUpa; CTPOUTh MaTEMaTUUYECKHE MOJIENIN C MTOMOIIBI0 T€OMETPHUUECKHUX
MOHSATUHN U BEJIUYMH, pelIaTh CBA3aHHBIE C HUMH MPAKTHUECKUE 3a]1a4l

YMeHue onepupoBaTh NOHATUAMMU: IJIOLIAb GUTYPBI, 00BEM (PUTYpBI, MHOTOTPAHHUK,
IPaBWIbHBI MHOTOTpaHHMK, CEUYEHHWE MHOIOrpaHHUKa, KyO0, mapauiejenunen,
npu3Ma, nupaMua, Gurypa 1 HOBEpXHOCTh BpallleHUs, IIMIIUHIP, KOHYC, map, chepa,
wiomaab cdepsl, IIOMAAb MOBEPXHOCTH MUPAMHJbI, MPU3MBbI, KOHYyca, LMIMHIPA,
00bEM Ky0a, MPSAMOYTOJBHOTO MapajuleNenuea, MUPaMUabl, MPU3Mbl, LUIHMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IWIMHJpPA, apasuieIbHble
OCH WJIM OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromasicsi cdepsl, HMUIUHIPA,
KOHYCa; YMEHHME CTPOUTh CEUYEHHWE MHOIOIPAHHMKA, M300pa)kaTb MHOIOIPAaHHUKH,
¢Gurypel ¥ TOBEPXHOCTH BpAaIllEHUs, UX CEYCHHA, B TOM UHUCIE C TOMOIIbIO
JEKTPOHHBIX CPEJCTB; yYMEHHE IPUMEHSATh CBOHCTBA TI€OMETpUYECKUX (Uryp,
CaMOCTOATENIbHO  (OPMYJIMPOBATh OMpPEENIEHUs] H3ydaeMblX (UTyp, BBIJBUTATh
TUIOTE3bl O CBOMCTBaX M IMpPH3HAKaX TeOMETpUYecKuX (uryp, oOOCHOBBIBATH HIIU
ONpoBepraTh MX; YMEHHE NPOBOAUTH KJIACCUPHUKALMIO (QUTYp MO pa3IUuYHBIM
IpU3HAKaM, BBIIIOJIHATH HEOOXOUMBIE JOTIOJIHUTENbHbBIE TTOCTPOEHUS
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YMeHue onepupoBaTh MNOHATHUAMU: JIBKEHHE B IPOCTPAHCTBE, NapasuieabHbIN
HEepeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue
noj1o0us, nogoOHble (pUryphl; yMEHHE paclo3HaBaTh paBHbIE U MOJO0HBIE (QUTYPHI, B
TOM YHCJIE€ B INPUPOJE, HCKYCCTBE, ApXUTEKType; HCIOJIb30BaTh I'€OMETPUUECKUE
OTHOIICHHUS NPU PEIICHUH 3a]1a4; HaXOJAUTh F'€OMETPUUECKHE BEJIMYUHBI (UIMHA, YTOJl,
IUIOILAAb, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U U3 PeaIbHON
JKU3HU; YMEHHME BBIYMCIATH T€OMETPUYECKUE BEIMYUHBI (AJIMHA, Yroj, IJIOLAalb,
00BEM, MIIOLIA/lb MOBEPXHOCTH), UCHOJb3YsI M3yUeHHbIE (DOPMYIIBI U METOMBI, B TOM
yycie: IUIOAAb IMOBEPXHOCTH MUPAaMUAbI, NMPU3MbI, KOHyCa, LWIMHIpA, UIOLIA/Ib
chepbl; 00bEM KyOa, MNPSMOYTOJIBHOTO Mapajvieenunena, MNUPaMUibl, [PU3MBI,
LWIMH/pa, KOHYCa, 1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOIOOHBIX QUTYp

YMeHne onepupoBaTh MOHATHAMU: IPAMOYTOJbHAs CHCTEMAa KOOPAMHAT, BEKTOD,
KOOpPAMHATHI TOYKH, KOOPAMUHATBHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa
Ha YHCJIO, Pa3IOKEHHE BEKTOpa MO 0a3ucy, CKaJsIpHOE INPOU3BEJECHHE, BEKTOPHOE
IIPOM3BENICHUE, YIOJ MEXIy BEKTOpPaMH; YMEHHME HCIIOJIb30BAaTh BEKTOPHBIA U
KOOPAMHATHBIN METOJ JUIsl pELICHHs] TEOMETPUUYECKUX 3a/1ayu U 3a7a4 JIpyrux y4eOHbIX
IIPEIMETOB

VYMeHne BbIOMpaTh NOIXOASIIMM MeTOJ JuIsl peleHHUs 3ajJadd; I[OHMMAaHue
3HAYUMOCTH MaTEMaTHKU B M3YUYEHUM NPUPOAHBIX U OOIIECTBEHHBIX HPOLECCOB U
ABJICHU}; YMEHHE DAaclO3HaBaTh IIPOSIBIICHUE 3aKOHOB MaTEMAaTHKH B HCKYCCTBE,
YMEHUE IPUBOJUTH MPUMEPBI MAaTEMAaTUYECKUX OTKPBITUNA POCCUHCKOW M MHUPOBOU
MaTEeMaTHYECKON HAYKH

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHKE
IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna 1 BBIYUCIECHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1e1MMOCTH LENbIX YHCEN

10 Panmonansheie ynciaa. OObBIKHOBEHHBIE U JIECATHYHBIC APOOH, MPOLIEHTHI, OECKOHEUHBIE
MepUOANYECKHE 1podu

13 Apudmernueckuit KOpCHE HaTypanbHOM creneHu. JlelWicTBUd C apupMETHUUECKUMU
KOPHSIMH HAaTypaJbHOU CTEIICHU

1.4 Crenenp ¢ nensiM nokaszarteseM. CTeneHb ¢ pallMOHAJIBHBIM IOKa3areneM. CBoOWCTBa
CTENEHU

15 CuHyC, KOCUHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. [lecaTuunbie 1 HaTypaibHbIC JOTapU(PMbI
JleiicTButenpHble yuciaa. ApudMeTudyeckue Onepanuud C JeHCTBUTEIbHBIMU UYHCIAMH.

1.7 [TpubnnxEHHBIE BBIYMCICHUS, MpaBUia OKPYTJCHUs, NMPHUKHJKA M OLEHKA pe3yJbTara
BBIYHMCIICHUI

1.8 [IpeobpaszoBanue BeIpaKeHUH

1.9 KommiekcHele uncina

2 YpaBHEHHs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIEHBIE YPAaBHEHUS

2.2 HppauroHaibHble ypaBHEHHUS

23 Tpuronomerpuyeckue ypaBHEHUs
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[TokazarenbHble U IOTapUPMUUECKUE YPABHEHUS

[emnpie u 1poOHO-paroHaTbHBIC HEPABEHCTBA

HppanmoHanbHble HEPABEHCTBA

[TokazarenpHBIC U TIOTApUPMUIECCKIEC HEPABEHCTBA
TpuronomeTpruyeckrue HepaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEeHUHN. OnpeaenuTeb MaTPUILIbI
OyHKIMH U TpaduKu

Oynknusa, crnocoObl 3amaHus ¢GyHkuuu. [padux dyHkmouu. BzammHOo o00OpaTHBIE
¢bynakiuu. UétHeie n HeuéTHBIE QyHKIMH. [leproanueckne GyHKINN

Ob6nactp onpesneneHuss 1 MHOXKeCTBO 3HaueHui ¢yHkuuu. Hynu @ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpoMexxyTkn MOHOTOHHOCTH (pyHKIMH. MaKCUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiee 1 HauMeHbIee 3HaueHue (QyHKIMHM Ha IPOMEXKYTKE

CrenenHast GyHKIMS C HaTypaidbHBIM U IENbIM MoKazarenem. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS 7-0i CTETICHU

Tpuronomerpuieckne GyHKINN, UX CBOHCTBA U Tpa(uKH
[Noxa3zarenbHast u orapudmudeckas GyHKIHH, IX CBOWCTBA U TpapuKU

Touku paszpbeiBa. AcumnToTsl rpadukoB QyHkuuii. CBoicTBa (yHKIMA, HEMPEPHIBHBIX
Ha OTpe3Ke

ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEN
Apudmerrndeckast U TeoMeTpudecKas nporpeccuu. @opmMyina CI0KHBIX TIPOIIEHTOB
Hagama maTemaTnuecKkoro aHaamsa

[IpousBonnas pynkunu. [Ipon3BoaHbIE HIIEeMEHTAPHBIX (YHKIHNA

[Ipumenenne mNPOM3BOAHONH K HCCIENOBaHMIO (YHKIMHA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxo’kaeHune HamOONbLIEr0 M HAaUMEHbLIEr0 3HA4eHUs (QYHKLUUU Ha
OTpE3Ke

[lepBooOpasnas. MHTerpan
MHo:xecTBa 1 JIOTHKA

MHoOkecTBO, onepaluy HaJl MHOKecTBaMuU. [{narpammsl Ditepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OmnucarenbHas CTaTUCTHKA
BepositHoCTh

KomOunaropuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

[Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE
MHororpanHuku

Tena 1 MOBEPXHOCTH BpPALLICHUS
KoopauHatel u BEKTOpBI



YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anrebpa v Hauajia MaTeMaTUYECKOTO aHaIn3a, reoMeTpusi. Anredpa u
Hadajia MaTematudeckoro ananmza. 10-11 xmacc. Anmmmos 1. A., Komsrun FO.M., Tkauesa

M.B. u np. Akimmonepsoe o6iiectBo «M3narenbcTBo «IIpocBenieHue

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

bopoayns U.T. Tpuronomerpudeckue ypaBHEHUsI 1 HEpaBEHCTBA. — MoCKBa:
IIpocsemenne, 1989

Ienbdann U.M., JIBoBckuii C.M., Toom A.JI. Tpuronomerpusi. — Mocksa: MITHMO,
2003

Mepzmsik A.I'. u ap. AnreOpa u Hadana MaremaTuyeckoro aHanuza. 10 kinacc. ba3zoBbiit
ypoBeHb. — MockBa: Benrana-I'pad, 2021

Iomnos, H. 1., Mapacasos, A. H. TpuroHomerpus : yue6. nocodue. — Momkap Oua :
Map.roc. ynusepcuret, 2000

Craposa O. A. Tpuronometpus. // Marematuka. Bcé mis yunurens. — 2012. - Ne 4 (16)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBHI CETU
UHTEPHET
[Topran «EnuHoe coaepskanue obiiero oopazoBaHusy. . — Pexxum gocryrma:
https://edsoo.ru/
Pocculickas 35IeKTpOHHAS IIKOJIA. | PEKUM JOCTYyNa:
https://resh.edu.ru/subject/51/10/
Enunas xomnekus nugpoBeiX 00pa30BaTeIbHBIX PECYPCOB. . — PexuM noctyna:
http://school-collection.edu.ru/

https://resh.edu.ru

https://skysmart.ru

https://www.yaklass.ru



https://resh.edu.ru
https://skysmart.ru
https://www.yaklass.ru

		2026-09-14T08:21:23+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ТАЦИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 3
	Я являюсь автором этого документа




