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MOSACHUTEJIBHASA 3AININCKA

PaGouass nmporpamma yueOHOro Kkypca «AnreOpa ©  Hayana
MaTE€MaTUYECKOro aHanu3a» 0a30BOro ypoBHS Ui oOywatomuxcs 10 —11
KJIaccoB  pa3paboraHa Ha ocHoBe DenepaibHOr0  TrOCYAAPCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa CpeaHero ooOmero oOpa3oBaHUsA, C Yy4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUIl, MPEIBABISIEMBIX K MaTEeMaTHUYECKOMY
o0pa3oBaHWI0, MW TpaJuIUid POCCUUCKOTO oOpa3oBanus. Peanuszanus
nporpaMMbl  00ecliedrMBaeT  OBJAQJCHHE  KIIIOUEBBIMH  KOMIIETCHIIMSIMU,
COCTAaBJISIIOIIMMHU OCHOBY JUISl CAMOPAa3BUTHSI M HENPEPHIBHOIO 0Opa30BaHMS,
[IEJIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIBLHOTO Pa3BUTHUS
JUYHOCTH O0YyYarOmUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a» SBISCTCS OJHUM U3
HanOoJjiee 3HAYMMBIX B IMPOrpaMME€ CTaplleld IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOPOHBI, OH 00€CNeYnBaeT HMHCTPYMEHTAIbHYIO 0a3y sl H3yuyeHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, & C IPYroil CTOPOHBI, (POPMHUPYET JIOTUUECKOE U
abCTpakTHOE MBIIUICHUE y4YalluXCs Ha YPOBHE, HEOOXOJUMOM JUI OCBOCHHUS
KypcoB MHGOpPMAaTUKH, OOIIECTBO3HAHUS, HWCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4YalllMecs OBJaJEeBAlOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOMN
HayKH, KoTopasi (GOpMyJIUpPYyeT CBOM JOCTUKEHUS B MaTeMaTHUECKO Gopme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajiu3a 3aKJIaJbIBAET OCHOBY
JUISL YCIIEIITHOTO OBJIAJICHUSI 3aKOHAMH (DU3UKU, XUMHUH, ONOJIOTHH, TIOHUMAaHUS
OCHOBHBIX TEHJEHUMH DSKOHOMHKM M OOILIECTBEHHOW >KM3HHU, I103BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MIOBCEIHEBHOM KU3HU. B TOKE BpeMs OBIaJeHUE
a0CTpaKTHBIMU M JIOTUYECKH CTPOTUMM MaTeMaTHUYECKUMHU KOHCTPYKIUSMU
pa3BUBaEeT yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCII0JIb30BaTh 0000IIEHUE U KOHKPETU3AlMI0, adCTparupoBaHue
U aHaloruio, (GOpMHUPYET KpEeaTHUBHOE W KPUTHUECKOE MbllieHne. B xoxe
U3ydeHHsl anreOphl W Hayajdl MaTeMaTUYeCKOro aHaiu3a B CTapliei IIKoJie
yyalldecsi TMOJIy4arOT HOBBIM  ONBIT  pEHIEHWs MNPUKIAJHBIX  3ajiad,
CaMOCTOAATEJILHOTO ~ MOCTPOCHMSI ~ MAaTEMAaTUYECKUX  MOJENEH  pealbHbIX
CUTYallUd ¥ UHTEPIPETALMH MOJIYYEHHBIX PEUICHUH, 3HAKOMSTCS C TPUMEPAMHU
MaTEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE, HAyKe U B HCKYCCTBE, C
BBIJAIOIIUMHUCS MATEMATHYECKUMH OTKPBITHSIMUA U UX aBTOPaAMHU.

Kypc o6nanaer 3Ha4uTeNbHBIM BOCITUTATEIHHBIM MOTEHIIMATIOM, KOTOPBIT
peanu3yeTcs Kak yepe3 yueOHbI MaTepral, CIOCOOCTBYIOINI (hOPMHUPOBAHUIO
HAay4YHOT'O MHUPOBO33PEHMS, TaK U yepe3 cHelupuky y4eOHOH NesTeIbHOCTH,
TpeOyrolmed  caMOCTOSITENIbHOCTH, AKKypaTHOCTH,  IPOJOJKUTENBHON
KOHLICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yiIbTaT.

B ocnoBe mertomuku o0ydyeHus anreOpe ¥ HadajlaM MaTEeMaTHUYECKOTO
aHaJIM3a JISKUT JeSATEIbHOCTHBINA TPUHIIUI O0YYEHUS.

CrpykTypa Kypca «Anredbpa W Hayalla MaTeMaTHUYECKOTO aHallh3a
BKJIFOYAET CIIEAYIOLIUE COAEpKATEIbHO-METOANYECKUEe JHHUU: «Yucna u
BBIYHCIICHUS, « DYHKITNHN U rpadukm», « Y paBHEHUSI U HEpaBeHCTBay, «Hauana
MaTEeMaTUYECKOro aHaiau3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJZIEPKATEeIbHO-METOIMYECKHE JIMHUU HM3Yy4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOy4eHHsl B CTapIliel 1IKOJIEe, ECTECTBEHHO JOIOIHIS JPYT IpYyra U MOCTEIEHHO
HAChI[AsiCh HOBBIMM TE€MaMu W pazaenaMu. JlaHHbI Kypc sBIsiEeTCA



MHTETPaTUBHBIM, IMOCKOJbKY OOBEIUHSET B cebe colepaHHUEe HECKOJIbKHX
MaTEMaTUYECKUX JUCUUIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTUYECKH
aHaJu3, TEOpHsl MHOKECTB U Ip. [Io Mepe Toro kak ydaiuecs: OBIIAIEBAIOT BCE
0ojee MIMPOKUM MaTeMaTHUYECKUM alapaToM, Y HHUX TOCIEI0BATEIbHO
(GopMUpYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MaTEMaTHUECKYIO0 MOJIEIb
pealbHOM CUTyalluu, MPUMEHSTh 3HaHUS, MOJNyuYeHHBIE B Kypce «Anredpa u
Hayaja MaTeMaTH4eCKOro  aHajau3a», Ui PElIEHHs  CaMOCTOSATEIIbHO
chOpMyIMPOBAHHON MaTEMaTUYECKOM 3ajJayd, a 3aTeM HMHTEepPIPETUPOBATH
NOJIYYEHHBIN PE3YIbTAT.

ConepxartenbHOo-MeTOAMYECKAass  JUHHUS  «Yucna W BBIYUCICHUS»
3aBepiaeT (OPMHUPOBAHUE HABBIKOB HCIIOIB30BAHMS JIEUCTBUTEIBHBIX YHUCEN,
KOTOpOe OBLJI0 HAayaTO B OCHOBHOW MIkoyie. B crapmieil 1mkose ocoboe
BHUMaHUE yjensercd (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTENbHBIX HABBIKOB,
BKJIIOYAIOIIMX B  Cce0S  HCMOJBb30BaHHUE  PA3IMYHBIX  (HOpPM  3ammcH
JNEHUCTBUTENBHOTO YUCIIA, YMEHUE PALIMOHAIBHO BBIMOJHATH JEHCTBUSI C HUMH,
JeJ1aTh NMPUKUJIKY, OLEHHUBATh pe3yibTaT. OOydaromuecs MOoJy4aroT HABBIKU
NpUOMKEHHBIX ~ BBIUMCICHHUM,  BBIMIOJIHEHHWS  JCHCTBUM C  YHCIIaMH,
3aMMCaHHbIMM B CTaHJAPTHOM (QopMe, HCIOIB30BAHMUS MAaTEMaTUYECKUX
KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAXKEHUN.

JInnna «YpaBHEHHsI U HEPABEHCTBA» PEAIM3YETCSA HA MPOTSIKEHUU BCETO
oOydeHMs] B CTapliel IIKoJie, MOCKOJbKY B KaXJIOM pa3liele MporpamMmbl
OPEeIyCMOTPEHO  pEelIeHHWEe  COOTBETCTBYHOHIMX  3amad.  OOyuwaromuecs
OBJIQICBAIOT PA3JUYHBIMU METOJAMH PEUIEHUS ILENbIX, pallOHAJIbHBIX,
UPpAIMOHATBHBIX, MTOKA3aTEIbHBIX, JOTAPUPMUYECKUX U TPUTOHOMETPUIECKUX
YPAaBHEHHM, HEPABEHCTB U UX CUCTEM. [[0TydeHHBIE YMEHHNS UCTIOJIB3YIOTCS IIPU
UCCJIE0BAHUM (PYHKIMH C MOMOIIBI MPOU3BOAHOW, PEIICHUM MNPUKIAJTHBIX
3aJlad M 3a37ad HAa HaXO0XJCHUE HauOOJbIIMX W HAUMEHBIINX 3HAYCHUH
dbynkiuu. JlanHas coaepikaTenbHas JUHUS BKJIIOYAeT B ce0S  Takke
(opMupoBaHUE YMEHHI BBIIOJIHATH pacuérhl Mo (opMysiaM, npeoOpa3zoBaHUs
LEJIbIX,  pPALMOHAJIBHBIX,  HUPPALUUOHAIBHBIX W  TPUTOHOMETPUYECKUX
BBIPAKEHUM, a TAaKXKE BBIPAXKEHUN, COJEPXKAIIMUX CTENEHU U JOrapu(Mbl.
brnaronaps uzydenuto aiareOpandeckoro maTepuaiia MpOUCXOAUT JaidbHEHIee
pa3BUTHE AJITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS — YYallluXcCs,
(OpPMHUPYIOTCS HABBIKU JCTYKTHUBHBIX PACCYyXACHUU, pabOThl C CUMBOJIBHBIMU
(opMamMu, npeaCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB
U HepaBeHCTB. Anrebpa npeiaraeT 3(p(HEeKTUBHbIE HHCTPYMEHTHI I peleHus
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIAHO JIEMOHCTPUPYET CBOU
BO3MO>KHOCTH KAaK S13bIKa HAYKH.

CopepxarenbHo-MeToAMYECKass JHHUS «DYyHKIUMU M TpapuKW» TECHO
MEPEIUIETACTC ¢ APYTUMHU JMHUSAMHU Kypca, IMOCKOJBKY B KaKOM-TO CMBICTIE
3a1a€T MOCIENOBAaTEIbHOCTh HU3Y4YEHHs] Marepuasia. l3ydeHwe CTeneHHOM,
MOKA3aTeNbHOM, JOTapuMUYECKOH U TPUTOHOMETPUYECKUX (DYHKIMH, HUX
CBOMCTB M Tpa(MKOB, UCIONIb30BaHUE QYHKIUHN ISl PEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATBHON KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMATHYECKUM
aHAJIM30M, TaK M C pElIEHWEM YpaBHEHMH U HepaBeHCTB. [Ipu 3Tom Oosbinoe
BHUMaHUE yaensercs (QOPMUPOBAHUIO yMEHHUS BbIpakaTbh (QopmynaMu
3aBUCUMOCTH MEXIY Pa3IU4YHbIMU BEJIUYMHAMH, HUCCIEI0BATH MOJYYECHHBIE
¢yHKIMH, CTpOUTh MX rpaduxu. Marepuan 3TOW coAepKATEIbHOW JUHHUH
HalleJICH Ha pPa3BUTHE YMEHHMM M HAaBBIKOB, II03BOJIAIOLIMX BBIPAKATH
3aBUCUMOCTH MEXIYy BEIMYMHAMH B pa3IMYyHON (opMme: aHaTUTUYECKOMH,
rpaduyeckoi W cioBecHOoW. Ero wu3ydenume cmnocoOCTByeT pa3BUTHIO



AITOPUTMHUYECKOTO MBITIUICHUS, CIIOCOOHOCTH K 00OOIIECHUIO M KOHKPETH3AIIUH,
WCMOJIb30BAaHUIO AHAIOTHM.

ConepxarenpHas quHUS «Hauana MareMaTHdeckoro aHajqn3a» MO3BOJISICT
CYIIECTBEHHO PACUIUPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK MU MPUKIAJTHBIX
3a/1a4, JOCTYMHBIX OOYYaloImUMCS, Y KOTOPBIX TOSBISIETCS BO3MOMXHOCTb
MCCJIEOBAaTh U CTPOUTH Tpaduku (GyHKIWNA, OMPEAeNsiTh MX HAUOOJBIIUE H
HAaWMEHBIIINE 3HAYCHUS, BEIYUCIIATD TJIOMATH GUTYP U 0OBEMBI TeJl, HAXOIUTh
CKOPOCTH M YCKOPEHUS MpoIieccoB. JlaHHas coaepKaTenbHas TUHUS OTKPHIBACT
HOBBIE€ BO3MOXXHOCTH TOCTPOCHHMSI MAaTEMaTUYECKUX MOJIENe peallbHbIX
CUTyalluid, HaXOXKJICHUS HAWIYYIIEeTO0 PEIICHUS B MPHUKIAJHBIX, B TOM YHCIIE
COIMATBHO-D)KOHOMHYECKHX, 3aayax. 3HaAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOTO  aHajgu3a  CIIOCOOCTBYET  Pa3BUTHIO  aOCTPaKTHOTO,
(opManbHO-IOTMYECKOT0 U KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacro3HaBaTh TMPOSBICHHS 3aKOHOB MATEMATHMKH B HayKe, TEXHUKE U
uckycctBe. OO0ydarommecs Y3HAIOT O BBIIAIOIIMXCSA PE3YNIbTaTaX, MOJYICHHBIX
B XO/JI¢ Pa3BUTHS MATEMATHKH KaK HAyKH, ¥ KX aBTOPax.

CopaepxaTenpbHO-METOAMYECKass JUHUASA «MHOXECTBA M JIOTMKa» B
OCHOBHOM  TIOCBSIIIIEHA  3J€MEHTaM  TEOPUM  MHOXKECTB. TeopeTHKo-
MHOKECTBEHHBIC TPEJCTaBICHUS TPOHHU3BIBAIOT BECh KYypC IIKOJbHOMN
MaTEeMaTUKH W TpeiararoT HanboJiee YHUBEPCAIbHBIN SI3bIK, 00HEIUHSIONTII
BCE pas3leibl MaTeMaTUKH HW €€ TPUIOKCHHH, OHU CBS3BIBAIOT DPAa3HBIC
MaTeMaTHYCCKUE IUCHUILIMHBI B eauHoe Iienoe. llodTomMy BakHO JaTh
BO3MOXHOCTh ~ IIKOJIbBHUKY TIOHMMaTh TEOPETUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOW MAaTEeMaTUKH W WCIOIb30BaTh €ro JUIsl BBIPAXKEHHUS CBOUX
MBICJIEH.

B kxypce «Anrebpa m Hadaia MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI MaTeMaTHYE€CKOTO MOJICTMPOBAHUS, KOTOpPbIE IPHU3BAHbI
chopMHpOBaTh HABBIKM  IOCTPOCHUS  MOJIEJEH  pealbHBIX  CUTYyalluH,
UCCIICOBAHMSI JTUX MOJEJIEH C TIOMONIBIO  ammapata anre0pel |
MaTEeMaTHYECKOTO aHaJIN3a U MHTEPIIPETAIIUU TTOTYICHHBIX PE3yIbTaTOB. TaKkue
3aJlaHds BIUICTCHBI B KaXKJBIM W3 pa3/ejioB IPOTPaMMBI, ITOCKOJIbKY BECh
MaTepHall Kypca IMUPOKO UCIOIb3YeTCs IS pellleHrs NPUKIaIHbIX 3a1a4. [Ipu
pEIICHUH  peajbHBIX  MPAKTHUYECKUX  3a]ad  ydalluecs  Pa3BUBAIOT
HaOJIOAATeTbHOCTh, YMEHUE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIOJB30BaTh  AHAJOTHIO, 00001IaTh U KOHKPETU3UPOBATH MpOOJIEMY.
JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MNPUKIAIHBIX 3a/1a4
OpraHu3yeTcsi B MPOIECCe HM3YyUEHUS BCEX TeM Kypca «Anrebpa W Hayana
MaTEMaTHYECKOTO aHaTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueObHOM miaHe Ha M3ydYeHHE Kypca anreOpbl U Hadal MAaTEeMAaTHYE€CKOTO
aHayn3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca
B Hexemo B 11 kmacce, Bcero 3a jaBa roga oOyueHuss — 170 wyacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BHIYMCICHUA

Pammonansubie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE IPOOHU, TIPOIICHTHI,
OECKOHEYHbIE NEPUOJMYECKUE JpoOu. ApupMETHUYECKHEe oOmnepanuu C
palMOHAIBHBIMU ~ YHUCJIAMH, [peoOpa30BaHMsI  YUCIOBBIX  BBIPAXKEHUU.
[Ipumenenue npoOeli M MPOIEHTOB Ui PEHICHUS TNPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUUN U PEATIbHOU KU3HH.

JlelicTBuTeNnbHBIE 4Yucla. PanvoHanbHBIE W HMPPALMOHAIBHBIE YHUCIA.
Apudmernyeckue omnepalnuu ¢ JEeHCTBUTEIbHBIMU uyuciaamu. [Ipubnnxénnbie
BBIYMCJICHUS, TIpaBWIA OKPYIJIEHUS, TPUKUAKA W OLEHKa pe3yJbTara
BBIYKCJICHU M.

Cremenp ¢ mensiM  mokazateneMm. CranmaptHas (Qopma  3amucu
AecTBuTeNbHOTO uyHcna. Vcmonp3oBanwe mnoaxonsAmiet Qopmbl  3amucu
JNEVUCTBUTENBHBIX YUCEN IS PELICHUS MPAKTUYECKUX 3a7ad U IPEACTaBICHUSA
JAHHBIX.

ApubdmMernyeckuii  KOpeHb  HaTypajdbHOM  cremeHu. [ledictBus ¢
apu(pMETHICCKUMU KOPHSIMHU HATYPaTbHON CTETICHHU.

CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCUHYC, apKTaHT'€HC YUCJIOBOTO apryMeEHTa.

YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa 1 TOXKIECTBEHHbIE MPpeoOpa3oBaHUsl.

[IpeoOpa3zoBanre  TPUTOHOMETPUYECKUX  BbIpakeHWH.  OCHOBHBIE
TPUTOHOMETPUYECKUE (DOPMYIIBIL.

YpaBHEHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meton MHTEPBAJIOB.

Pemrenre nensix U ApoOOHO-PALIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

Pemenune nppanmoHaIbHBIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHoMEeTpUYECKUX YPaBHEHU .

[IpuMeHeHue ypaBHEHHUW M HEPABEHCTB K PEIICHHID MaTeMaTHYECKHX
3a/1a4 ¥ 3a71a4 U3 pa3InyHbIX 00JaCTeN HAYKU U PEAIbHON KU3HHU.

DOYyHKUUM U TPAPUKHU

OyHkuus, crnocoObl 3amanus QyHkiuu. ['padux Gynkuun. Bzaumuo
oOpaTtHbie (QYHKITHH.

Ob6nactp onpeiesIeHUsI 1 MHOXKECTBO 3HaUeHHUH QyHkiuu. Hynu ¢pyHKuuu.
[TpomexxyTku 3HAKONOCTOSAHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

Crenennas GyHKIHMS C HATYpaJbHBIM H LIETBIM MOKa3aTteneM. E€ cBoiicTBa
u rpadux. CBoicTBa U rpaduK KOpHS N-0 CTENEHHU.

Tpuronomerpruueckass OKpPYXKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUH 9UCIOBOTO apTyMEHTA.

Hauana MaTeMaTn4ecKoro aHajausa

IlocmenoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsA  ITOCJICJOBATEIILHOCTEH.
MOHOTOHHBIE MIOCJIEIOBATEIBHOCTH.

Apudmernueckass M TreoMeTpuyeckas  mporpeccud. beckoHedHO
yObIBaroIiasi reomerpudeckasi nporpeccusi. Cymma OECKOHEYHO YOBIBAroIIei
reOMETPUIECKOM nporpeccur. Gopmyiia CIOKHBIX NMPOLUEHTOB. Vcnonb3oBanue
IPOTPECCHH ISl PELIEHUS PEATIbHBIX 3a]1a4 NPUKJIAJHOTO XapakTepa.

MHoxecTBa M JIOTHKA



MHoxecTBO, onepaluu HajJ MHOXecTBamu. uarpammel Diinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO amliapara JJjisi ONUCAHUSA PEATbHbBIX
MPOIIECCOB U ABJICHUH, TP PEIICHUU 3aJ1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

HatypaneHble u nenslie yncina. ITpu3Haku 1enMMOoCTH HEIbIX YUCElL.

CreneHb ¢ pallMOHAIBHBIM MoKa3aTesieM. CBOMCTBA CTEIICHM.

Jlorapudm urcina. JleciTHUHBIE U HATYpaIbHbIE JIOTaApU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

IIpeoOpazoBaHue BbIpAXKEHUM, COEPIKALUX JIOTAPUPMBI.

IIpeoOpazoBaHue BbIpaXXEHUH, COAEPKALIUX CTEHNEHU C pallOHaIbHBIM
ITOKA3aTEIIEM.

IIprMepb! TPUTOHOMETPUUECKUX HEPABEHCTB.

IlokazarenbHbIe YypAaBHEHHS M1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS! 1 HEPABEHCTBA.

CuctemMbl JIMHEWHBIX ypaBHEHUW. PelieHne NpUKIATHBIX 3adad ¢
IIOMOLIBIO CUCTEMBI JINHENHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAIllMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne ypaBHEHHI, CHCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYEeCKUX 3a/ad M 3aJay U3 pa3InyHbIX o0yiacTell HayKU U peaslbHOM
KU3HHU.

DOYyHKIUM U TPaPUKHU

Oyukiusa. llepuogumyeckue Qynkuuu. IIpomMeXyTKM MOHOTOHHOCTH
¢yHkunu. MakcumyMbl 1 MUHUMYMBbI QyHKIMU. Haunbosbliee 1 HaumeHsbliee
3HaueHHe (PyHKLUUHU Ha POMEKYTKE.

Tpuronomerpruyeckne QpyHKIMH, UX CBOMCTBA U TpaduKH.

[loka3arenbHas u Jorapudmuueckas GyHKIMU, UX CBOMCTBA U IPAPUKH.

Hcnonb3zoBanne rpadukoB QYHKUMH A8 pEHIeHUs YpaBHEHUH U
JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (GYHKIUM I MCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PELICHUH 337a4 U3 APYIHX y4eOHBIX
MIPEAMETOB U PEATLHOM KU3HHU.

Hayana maTeMaTH4ecKoro aHajmsa

HenpepriBable pyHKIMH. MeTOT MHTEPBAIOB Ul PEIIEHUS HEPABEHCTB.

[IponsBomnast ¢yHKuU. ['eoMeTpudecKU ©  (PU3HYECKUH  CMBICI
ITPOU3BOTHOM.

[IpousBoanbie  3iemeHTapHbIX  (QyHKUUNA. DopMynbl  HAXOXKICHUS
IPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIUH.

[Tpumenenne mpou3BOIHON K MCCIIeOBaHUIO0 (DYHKIIMI HA MOHOTOHHOCTD
u JKcTpemMyMmbl. HaxokaeHue HamOOJIbLIIEr0o W HAWMEHBIIEro 3HAYCHMS
(yHKIIMU Ha OTpE3KE.

[IpuMeHeHne NpOM3BOAHON Uil HAXOXKIACHUS HAWIIYy4dlIEro pPEIICHUS B
OPUKJIAJHBIX 3aJadax, JUId ONPEIETeHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopMyoi i rpaduKoM.

IlepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuueckuil W (QU3WYECKHl cMbICI. Bpiuncienue
VHTErpaja 1o dbopmyie Hrrorona—JleitOuuria.



IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mnpenMera «MaremaTukay JOHKHO OOECIeUUBaTh
JOCTH)KCHHE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS — CIEIYFOIINX
JUYHOCTHBIX,  METAlpeJMETHBIX M  MPEAMETHBIX  00pa3oBaTEIbHBIX
pe3yabTaTOB:

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHS IPOTPAMMBI YYCOHOTO IIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paxxnanckoe BociuTaHue:

c(hOPMUPOBAHHOCTBIO TI'PaXJAAHCKOW IMO3UIMU  OOydYaromierocs Kak
AKTHBHOTO ¥ OTBETCTBEHHOTO WJICHA POCCHUUCKOTO 00IIECTBa, MPEJICTaBICHUEM
0 MAaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
ABJICHUM, NpPOLEAYp TIPa’kJaHCKOro oOuiecta (BBIOOpHI, OMPOCHI W IIp.),
YMEHHEM B3aWMOJICHCTBOBATh C COUAIIbHBIMA MHCTUTYTAMU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYEHUEM.

[TaTpuoTrdeckoe BOCIIUTAHUE:

Cc(hOpMHPOBAHHOCTBIO  POCCHUMCKOM  TPaXJAHCKOM  HMIACHTUYHOCTH,
YBKCHUS K MPOIUIOMY M HACTOAILIEMY POCCUHCKOM MaTEMaTHUKHU, IIEHHOCTHBIM
OTHOIIICHUEM K JOCTHXKCHUSIM POCCUUCKUX MAaTEMAaTUKOB W POCCHUUCKOU
MaTEMaTUYE€CKOM IIIKOJIbI, K HCIOJb30BAHUIO ITHUX JOCTHXKCHHUU B JIPYrHUX
HayKax, TEXHOJIOTHX, chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEH POCCHIICKOTO HApOJa;
c(hOpMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHMS, HJTHYECKOTO IOBEJCHUS,
CBSI3aHHOTO C TMPAaKTHYECKHUM TPUMEHEHHEM JOCTH)KEHHM HayKh |
JNEATENIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIaJga B IIOCTPOCHHUE
YCTOMYMBOTO OyAYIIErO.

DCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYAs 3CTETUKY MAaTEMATUUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pEIIEHNH, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTHYECKUM  aCleKTaM pa3JIMYHbIX BHUIOB
HCKYCCTBa.

®du3nveckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTbIO YMEHHUS TNPUMEHSATh MaTeMaTHYECKHE 3HaHUS B
MHTEpecax 3J0pOoBOro M 0Oe30macHOro oOpas3a KHU3HH, OTBETCTBEHHOI'O
OTHOLIEHUS K CBOEMY 3JI0POBbIO (30pOBOE MHTAHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHITHA U OTIBIXA, PETyJIsIpHas pU3NYECcKasi aKTUBHOCTB); (PU3NYECKOTO
COBEpIIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-0370POBUTEIBHON
JEeSTENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LEHHOCTH TPYI0Jt00Us; NHTEPECOM K
paznuyHbiM  cepaM  NpodecCHOHATBbHON  AESTENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U €€ MPUJIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIM BbIOOP
Oyaymieil npodeccu U peanu30BbIBaTb COOCTBEHHBIE >KU3HEHHBIE IIAHBI,
TOTOBHOCTHIO M CIIOCOOHOCTHRIO K MaTEMaTHUYeCKOMY OOpa3OBaHUIO U
caM0OOpa30BaHUIO HAa MPOTSKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUM NPAKTUYECKUX 33]1a4 MATEMaTUYECKOW HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:



c(hOpPMHPOBAHHOCTHIO DKOJIOTHUECKOW KYJIbTYPhl, IOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE IPUPOAHOU W
COLIMAJIBHOM CpeJibl, OCO3HAaHUEM TIJI00AIBHOIO XapakTepa 3SKOJIOTHYECKUX
npoOyiieM; OpHEHTaluueld Ha MpPUMEHEHWE MAaTEeMaTUYECKUX 3HaHUM s
perieHus 3a1a4d B 00JacTH OKPY>KAIOIIEH Cpelibl, TUIAHUPOBAHUS TIOCTYIIKOB U
OLICHKHM X BO3MOKHBIX ITOCIEICTBAN I OKPYKAIOIIEH CPEIbI.

[lenHOoCTH HAYYHOIO MMO3HAHUS:

c(hOpMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKd M OOIIECTBEHHOW MPaKTUKH,
NOHMMaHUEM MaTEMAaTUYECKON HAYKU KaK Cepbl YEIOBEUECKON NeATETHbHOCTH,
ATANoOB €€ Pa3sBUTHS U 3HAYMMOCTH IS PA3BUTHSA LUBWIN3ALWH; OBJIAJECHUEM
SI3bIKOM MATEMATUKA M MAaTEMAaTHYECKOW KYJIbTYpOM KaK CpPEJICTBOM IMO3HAHUS
MHUpa; TOTOBHOCTBIKO OCYLIECTBIIATH MPOEKTHYKD M HCCIIEI0BATEIBCKYIO
NESATEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOEHUS MMPOrPAMMBbI yUeOHOTO MpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCBUAMY,  VHUBEPCANLHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusMUY, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCEUIMU.

1)  Vuueepcarvnvle nosnasamenvuvle Oelicmsus,  0Oecnevu8arom
Gdopmuposarue 0a308bIX KOSHUMUBHBIX HPOYeCcco8 00yyarowuxcsi (oceoenue
MemoO08  NO3HAHUA — OKpyJcaiowe2o  Mupa, HpuMeHeHue  J102U4eCKUX,
uUccie008amenbeKux onepayuti, ymeHuu pabomams ¢ uHgopmayueti).

ba3osble tornyeckue NeNCTBUS:

e BBIABISTH u XapaKTepu30BaTh CYILIECTBEHHbIE IpPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHUNA MEXAY TOHITHIMU;
dbopmynpoBaTh OTIpEJICIICHMUSI TIOHSTHH; yCTaHaBJINBATh
CYILIECTBEHHBIN MPU3HAK KJAacCU(PUKAIIMU, OCHOBAHUS sl 0000IICHUS
Y CPaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (GOPMYIUPOBATH W MPEoOPa30OBbIBATh CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHIIATENIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIUE;
YCIIOBHEIE;

e BBIABIAThP MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
NpoTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX;
npeajiaraTb ~ KpUTEPUU IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C HMCIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH  CAMOCTOATENBHO  JIOKa3aTeJbCTBA  MaTeMaTHYECKUX
yTBEpXKJIEeHUA  (TIpsiMble ¥ OT  TMPOTUBHOTO),  BBICTPaMBATH
apryMEeHTAIlMI0,  NPUBOAUTH  TPUMEPBl U KOHTPIPHUMEDHI;
000OCHOBBIBaTh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

e BbIOMpATHh CcrOCOO pelieHusl y4eOHOU 3a1ayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOMpaTh HauOoJiee MOAXONAIUNA C y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBele ncciieoBaTeNbCKUE ACHCTBUS:

e WCIONB30BaTh BONPOCHI KAaK HCCIENOBATENbCKHA  HHCTPYMEHT
Mo3HaHUs; (POpMYyIUPOBATH BONPOCH], (PUKCHUPYIOIIKME MPOTUBOPEUHE,



npo0ieMy, yCTaHABIMBATH UCKOMOE M JaHHOE, ()OPMUPOBAThH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOJUTH  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIE/IOBAHUE 10 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
oOBbeKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, ITPOTIECCaAMU;

caMOCTOsITeIbHO  (GOpMyJIUpoBaTh O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOTO HAONIOACHMS, UCCIEJOBaHUS, OLEHUBATH
JOCTOBEPHOCTD MOTYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 000OIICHUH;
MIPOTHO3UPOBATh BO3MOXHOE PAa3BUTHE IMPOIECCA, & TAKKE BbIABUTATh
MIPETOJIOAKEHUS O €70 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ nundopmarimeii:

BBISIBJIATH JEUITUTH HHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMIPOC U JJIs PEIICHUS 3a]1a4H;

BBIOWpaTh WH(OpPMAIIMI0O W3 HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJN3UPOBATH, CUCTEeMaTHU3UPOBATh u WHTEPIPETUPOBATH
nHOOPMAITUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHHUS,
CTPYKTYpUpOBaTh WHGPOPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX
dbopmax, MWILTIOCTPUPOBATH TPadUUIECKU;

OIICHWBATh  HAA&KHOCTH  WHPOPMAIIMM 1O  CAMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvbhvie KOMMyHUKamueHnble Oelicmeus, 0becneuusaom
CHOPMUPOBAHHOCIL COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
Oouenue:

BOCIIPUHUMATh # (OPMYIUPOBATh CYXICHHS B COOTBETCTBHH C
YCIIOBUSIMH W TIEJISIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh
CBOIO TOYKY 3pCHHs]I B YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHS TI0 X0y PEIICHUs 3a7add, KOMMEHTHUPOBAThH IOJTYYCHHBIN
pE3yIIbTAT;

B X0Jie¢ OOCYXICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXHAaeMOi
TEMBI, TTPOOJIEMBI, pelIaeMOoi 3aaun, BRICKA3bIBaTh UJCH, HAIICJICHHBIC
Ha TOWCK PEIICHUS;, COIMOCTABIATH CBOM CYXACHHUS C CYXKICHUSIMHU
JIPYTUX YYaCTHUKOB JUaiora, OOHApYXHBaTh pa3IUuue U CXOACTBO
MO3UIINAN; B KOPPEKTHOW (opme (GopMynmmpoBaTh pa3zHOTIIACHS, CBOU
BO3PAXKCHUS;

NPEJCTaBIATh  pe3ydbTaThl  PEIICHUS  3aJayd, OKCICPUMEHTA,
UCCJICIOBAaHUSI, TMPOEKTa; CaMOCTOSITEIbHO  BbIOMpaTh  opmar
BBICTYIJICHHSI ¢ Yy4€TOM 3aJad Tpe3eHTAllud U OCOOCHHOCTEH
ayJTUTOPHH.

CoTpyaHHAYECTBO:

NOHMMaTh U  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHJIHOM U
WHIMBUYaTbHON paOOThI MPHU PEIICHUHU y4eOHBIX 3a/1ad; MPUHUMATh
1eJh  COBMECTHOW  JIEATEIbHOCTH, IUIAHUPOBATh  OPTAHU3AIUIO
COBMECTHOU padOThl, paclpenesiaTh BHUIbI pPabOT, JOTOBApUBATHCH,
o0CcyXJaTh TMpOIECC M pe3yabTarT paldoThl; 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCyKIeHus, oOMeH
MHEHUW, «MO3TOBBIC INTYPMbD» H HWHBIC), BBITIOJHATH CBOIO YacThb
paboThl M KOOPIWHUPOBATH CBOM JICUCTBUS C JPYTHMMH YWICHAMHU
KOMaH/Ibl; OIIEHMBATh KAue€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.



3)  Vuueepcanvuvie  pecynsamuenvie  Oeilicmeus, — obecneuusaom
G opmuposaHue cMbiC08bIX YCIMAHOBOK U HCUSHEHHLIX HABLIKOG TUUHOCIU.

Camoopranuzanus:

COCTaBJISATh TUIaH, AJITOPUTM PEIICHHUS 3a]]a4H, BEHIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMCIOIUXCI PECYpCOB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BapHaHThl PEHICHUNA C Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

e BIQJCTh HaBBIKAMHU IIO3HABATEIBHOM pEhIECKCUU KaK OCO3HAHMS
COBEpIIAEMbIX  JEHCTBHM W  MBICIHUTEIBHBIX  MPOLECCOB, UX
pe3yabTaToOB; BIAJETh CHOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS
mpoIiecca 1 pe3ysbTaTa pelieHrus MaTeMaTHYeCKOM 3a1a4Hu;

e TIPEIBUJECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEIICHUU
3a7a4d, BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTh HAa OCHOBE HOBBIX
00CTOSATENbCTB,  JAHHBIX, HAWJIEHHBIX  OIMMOOK,  BBISABICHHBIX
TPYIHOCTEN;

e OIICHMBAaTh COOTBETCTBHME pE3yjbTaTa IEJIM W YCIOBUAM, OOBICHSTH
MPUYMHBI TOCTHXKEHUS UM HEJOCTUKEHUS PE3yJIbTaTOB JI€SATEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDI

OcBoenue ydeOHOro Kypca «Anrebpa W Hadajla MaTeMaTHYeCKOTro
aHanM3a» Ha YPOBHE CpeAHEro o0miero oOpa3oBaHUs JOJKHO 0OecreuynBaTh
JOCTIKEHUE CISAYIONUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BBIYHCTCHUS

OnepupoBaTh NOHATHSAMU: PALUOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS JPOOb, MPOLEHTHI.

BoimonHATe  apupMeTHUECKHE ~ ONEepalMd C  palMOHAlIbHBIMU U
JNENCTBUTEIBHBIMY YHCIAMU.

Bomonusate  npuOMMKEHHBIE — BBIYMCICHHUS,  HUCHOJB3YyS  IpaBHIIA
OKpYTJICHHUS], Ie1aTh IPUKUAKY U OLEHKY PE3yJbTaTa BIYMCICHUN.

OnepupoBaTh NOHATHAMU: CTENEHb C LIEJBIM IIOKA3aTeleM; CTaHAApTHAas
¢opma 3anmucu JAEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJIbHOM CTENEHU;
HCIIOJIb30BaTh MOAXOMALIYI0 (OopMy 3amucH ACWCTBUTEIBHBIX YHCEN JUIs
pELIeHHs IPAKTUYECKUX 3a7a4 U PEACTAaBICHUS TaHHbIX.

OnepupoBaTh MOHATUSMHU: CHHYC, KOCHUHYC M TAaHIE€HC MPOU3BOJBHOIO
yIia; MCHOJb30BaTh 3allUCh IPOU3BOJBHOIO yIyla uepe3 oOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKITHH.

YpaBHeHHs 1 HEpaBeHCTBA

OnepupoBarh MOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
panuoHaNbHOE, UppalvoHaIbHOE ypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHME;

BrimonHsATe peodpazoBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH U peliaTh
TPUTOHOMETPUYECKHE YPABHEHUS.

BoinonHsaTe peoOpa3zoBaHus LENIbIX, PAIMOHAIBHBIX U UPPAUOHAIBHBIX
BBIDOKEHHM M peIlaTb OCHOBHBIE THIIBI LEJBIX, PAalHOHAIBHBIX U
UPpaLMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.



[IpumeHATs ypaBHEHMSI M HEPABEHCTBA JUIS PEIICHHS MaTeMaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 pa3InyHbIX 00JaCTEN HAYKU U PEAIbHON KU3HHU.

MopenupoBaTh peajbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)XEHUSA, YPAaBHEHUS, HEPABEHCTBA [0 YCJIOBUIO 3aJa4M, HCCIEI0BATh
HOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM ammapara ajreophl.

DOYyHKUUM U TPAPUKHU

OnepupoBarth NOHATUSAMU: (YHKLUMS, CIOCOObI 3agaHus (YHKIHH,
00JacTh OMNpeAeNeHruss U MHOXECTBO 3HaueHMi (yHKUMHU, rpaduK (QYHKIUH,
B3aMMHO 0OpaTHBIC (PYHKIIUH.

OneprpoBaTh MNOHATUSAMHU: UYETHOCTh M HEYETHOCTh (YHKIUHU, HYIU
(yHKIMU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBathk rpaduku GyHKIMNA 1S pelIEHUs] ypaBHEHUH.

Crpoutrb W uuTarth Tpa@uUKKd JUHEWHOW QYHKUMU, KBaJApaTUYHOU
(bYHKIIUY, CTENIEHHOW (PYHKITUU C IIEJIBIM TTOKa3aTelIeM.

Ucnonb3oBath Tpaduku GyHKIMA 1T UCCIEAOBAHHS TIPOIECCOB U
3aBUCUMOCTEN MPU PEIICHUH 3a7a4 U3 APYTHX YyUeOHBIX MPEAMETOB U peaJbHON
KU3HU; BhIpaXaTh (POpMyIaMHu 3aBUCUMOCTH MEXK/y BEIIMYMHAMHU.

Hauaja MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MOHATUSAMHU: IOCIENOBATENbHOCTb, apudmernyeckas u
reOMETPUYECKask IPOTrPECCUMU.

OnepupoBaTh NOHATHUSMU: OECKOHEYHO YOBIBarollas TI'€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUUECKON MPOTrPECCUU.

3aaBarh MOCJIEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEM M MOPOTrPECCUU IS
pELIeHHs peAIbHBIX 33/1a4 NPUKIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar il  ONHUCAaHUs
pealIbHBIX TPOIIECCOB M SIBJICHHM, MPU PEIICHUU 33Jad W3 JPYTUX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTh  NOHATHSMHU:  OINpPEJCICHUE, TEOpeMa,  CIEJICTBHE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yucia 1 BHIYMCICHUA

OnepupoBaTh MNOHATHSAMH: HATypaJbHOE, LEJIOE€ YMCIIO; HCIIOIb30BaTh
IIPU3HAKA JEIUMOCTH LENBIX YMCEN, PAa3JIOKEHHE 4YUClIa Ha MPOCThIE
MHOXHUTEIH JUIs PEIICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENEHb C PALMOHATIBHBIM ITOKA3aTEIEM.

OneprpoBaTh NOHATUSAMU: JIOTApU(PM YHUCIIA, TECATUUHBIE U HATypalbHbIE
norapupMsl.

YpaBHEHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW JJisi MNPeoOpa3oBaHUS BBIPAKECHMIA;
ONEPUPOBATH MOHATUSAMHU: MTOKA3aTEIbHOE YPABHEHHE W HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI II0KA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe npeoOpa3oBaHUs BBIPAXKEHHUM, COJEpXKaIlIUX JOrapu(msbl;
OTEpUpPOBaTh MOHATUAMHU: Jorapu(pMuueckoe ypaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE THUIIbI JJOTapU(PMUUYECKUX YPABHEHUN U HEPABEHCTB.

HaxonuTe pemenns npoCTeNINX TPUTOHOMETPHUUECKUX HEPABEHCTB.



OnepupoBath NOHATHAMU: CHCTEMA JIMHENHBIX YPABHEHUN U €€ PEIICHNUE;
UCIIOJIb30BaTh CHCTEMY JIMHEWHBIX YpPAaBHEHWM Ui pPELICHUS NPAKTUYECKUX
3a/1a4.

HaxomuTe  pemeHus  OpOCTEHIIMX  CUCTEM M COBOKYIIHOCTEU
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

MopenupoBaTh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSI, YpPaBHEHMs, HEPABEHCTBA M CHUCTEMbl [0 YCIIOBHIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCIIOIb30BaHUEM alllapaTa ajreopsl.

DOyHKUMU U TPaPuKHn

OnepupoBaTh MOHATUSAMU: [EepUOIMYEcKas (QYHKUHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKM BKCTpeMyMa (YyHKUUHU, HaWOOJbIIEe U
HauMeHbllee 3HayeHuss (YHKUMHM Ha MPOMEXKYTKE; HUCIOJIb30BaTh HX A
UCCIIeJOBaHUA (PyHKIMY, 3aJaHHON TpaduKOM.

OneprpoBaTh MOHATUSAMU: IPapUKU OKA3aTEIBHOM, TIorapupMUIECKOn U
TPUTOHOMETPUYECKUX (PYHKUMN; n300pakaTh UX Ha KOOPAUHATHOHN IJIOCKOCTU
Y UCIOJIb30BaTh JJIs PEIICHUS] YPABHEHUI U HEPaBEHCTB.

N300paxkath Ha KOOPAMHATHOM IUIOCKOCTH TpaduKh  JIMHEWHBIX
YPAaBHEHMI U UCIIOIb30BATh UX JUIS PEILICHHS CUCTEMBI IMHENHBIX YPABHEHHM.

Ucnonb3oBate rpaduku (GyHKIMA I UCCIEAOBAHMS TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUIUIMH.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MOHATUSMHU: HENpepbIBHAs  (QYHKIUS; MPOU3BOJHAs
(YHKLIMH; UCTIOIb30BaTh F€OMETPUUECKUNA M (PU3MUECKUI CMBICT TPOU3BOJIHON
JUIS pelIeHUs 3aa4.

Haxogute  mpow3BOAHBIE  DJIEMEHTapHBIX  (QPYHKIMHA,  BBIYHCIATH
MIPOU3BOIHBIE CYMMBbI, TPOU3BEJICHNUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh  NPOU3BOAHYK  JUIsl  HUCCIENOBaHWs  (QYHKUMU  Ha
MOHOTOHHOCTb W JKCTPEMYMBI, IPHUMEHATH pPE3YJbTAThl MCCIECIOBAaHUSA K
MIOCTPOCHUIO rpaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIYUILIEro pEeUIeHUs B
NPUKJIAJHBIX, B TOM YHUCIIE€ COLMATbHO-9KOHOMUYECKUX, 3a1a4ax.

OneprpoBaTh NOHATUAMHU: IIepBOOOpa3Hasi M HUHTETpayl; IOHUMATh
T€OMETPUYECKUN U (PU3UUECKUIN CMBICI MHTErpaa.

Haxogute mepBooOpasHble 3IE€MEHTApHBIX  (DYHKIUH;  BBIYUCIATH
uHTerpain no gopmyie Herotona—Jleitouuna.

Pemate npuxiiagHelie 3a1a4i, B TOM YUCIIE COLUATBHO-3KOHOMHUYECKOIO U
¢u3nyeckoro  xapakrepa,  CpeJCTBAMH  MaT€MaTH4YEeCKOro  aHajiM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne KosauvecTBo 4acoB
HaumenoBanue pasjaesion DyekTpoHHbIE (IU(POBLIE)

KounTpoJabHbie IMpakTH4eckune
U TeM MPOrpaMmbl Bcero

n padoTbI padoThI

n/
o0pa3oBaTe/IbHbIE PeCypchl

MHokecTBa
palMoOHAIBHBIX U
1 NENCTBUTENILHBIX YHCEIL. 14 1
PannonansHble ypaBHEHUS
Y HEpPaBEHCTBA

OYHKIUU U TPaPUKH.
2 CreneHb € 1eNbIM 8
nokasareneM

DopMyiibl
3 TpUrOHOMETpUU. TpUroHOM 27 1
eTpUYECKUE YPaBHEHUS

Apudmernueckuii KOpeHb
N—OM CTEIEHMU.
WppannonansHbie
ypaBHEHUS U HEPABEHCTBA

[TocnenoBarenbHOCTH U
IPOTPECCHH

[ToBTOpeHMe, 0600IICHHE,
CHCTEMaTH3allMs 3HAaHUI

7 102




OBILEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 204




11 KJIACC

Ne
n/
n

HaumeHoBaHue pa3ie/ioB
U TeM MPOrpamMMbl

Koan4yecTBo 4acoB

Bcero

KonTtpoJubnsbie
padoThbI

IIpakTH4eckue
padoThI

DyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/bHbIE PeCypChl

CreneHb ¢ pallMOHAIBHBIM
IIOKa3aTEJIEM.
[TokazarenbHast QyHKIHSL.
[Toka3zaTenbHble YpaBHEHUS
Y HEpPaBEHCTBA

12

Jlorapudmuueckas
byHKIHIS.
Jlorapudmuueckue
YPaBHEHHUS U HEPABEHCTBA

12

Tpuronomerpuueckue
(GyHKIIUY 1 UX TpaduKy.
Tpuronomerpuueckue
HEepaBEeHCTBA

[Ipoussoanas.
[IpumeHeHue mpou3BOAHOM

24

NuTterpan u ero
MIPUMEHEHUS

CucreMbl ypaBHEHUI

12

HatypanbHble u 1iensle
qucia

[ToBTOpEHME, 0000IICHHE,

18
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

METOANYECKHUE MATEPHAJIBI IJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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