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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 kmaccoB pa3paborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOECTeUMBAET OBJAJICHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anredpa u Havyaia MaTeMaTHUUYECKOTO aHAIW3a» SBJSIETCS OAHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YpPOBHE, HEOOXOJAMMOM ISl OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOTo aHajJn3a 3aKJIaIbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3ALIUI0, a0OCTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJEH pealibHbIX CHUTYallMi M WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CocOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmetoauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpaduxmy», «YpaBHEHHS UM HepaBeHCTBa», «Hauwama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCA Ha MPOTSHKEHUH JIBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChI[AsCh HOBBIMM TEeMaMH W pasaenaMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTEIbHO (hopMuUpyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoiae oco0oe BHUMAaHHE YJEIseTCs
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuyecss TOJYYarOT HABBIKM NPUOIMKEHHBIX BBIYMCICHHM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJOM paslieje MNporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loyueHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl mo ¢GopMysiaM, NpeoOpa3oBaHUsl IIENbIX, PALUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yydanuxcs, (OPMHUPYIOTCS HABBIKH JACTYKTHUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJISIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHHU W HepaBeHCTB. Ilpu 3TOM OosblIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKoro aHaln3a» I03BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH IUIOMAAu (PUryp u o0BEMBI Tel, HaXOAUTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHalIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCS pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABICHUS POHU3BIBAIOT BECh KypPC LIKOJBHOW MAaTEMaTUKHU W IMPEIJararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMAaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYEeCKOro aHaliu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1ay. [Ipyu pemeHnn peanbHbIX MPaKTUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B IMPOLECCE M3YUEHHs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoOHANIBHBIMU YHCIIAMU, PE0Opa30BaHUs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU 4HciaMu. [lpubGnmxEéHHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PELICHUSA MPAKTUYECKUX 3a4ad U IPEICTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix ¥ 1poOHO-palIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amganHus (yukmuu. [paduk  ¢yHkimu. B3aumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHus MOCJIEIOBATEIbHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHknun. [IpomMexyTkum  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKIMU. HaunOosblllee U HauMmeHbIIee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIICHUU 33Jady U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHbie  dJMeMEHTApHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM MU HAXOXKICHUS HAWJIY4IlIEer0 pEIICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO

(bopmyoii unu rpaduKoMm.
[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue

uHTerpana no gpopmyne Hetorona—IJleiiOnuna.
INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHoro mpenmera «MaTemaTuka» JOKHO oOOecIeuYnBaTh
JOCTUKEHHE HAa YPOBHE CpeIHEro oO0Iiero oopa3zoBaHUs CIACAYIONIUX JMYHOCTHBIX,
MeTaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHS TMPOrpaMMbl  y4yeOHOro mpeaMmeTa
«MaremMaTnka» XapakTepu3yrTCs:

I'paxxnaHckoe BocuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIUMU 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHYECKIX
OCHOBax  (YHKIMOHUPOBAHMUS  PA3IUYHBIX CTPYKTYp, SBJICHHH, MpoLEIyp
IPa)KJaHCKOTrO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHEM B3aHMOJIEHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHM C UX QYHKUUAMH U Ha3HAUCHHUEM.

ITarproTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HMIICHTUYHOCTH, YBAKCHHS K
IIPOIVIOMY M HACTOSIEMY POCCUMCKOW MATEMATHKH, IEHHOCTHBIM OTHOLIEHHUEM K
NOCTUKEHUAM POCCUNMCKUX MATEMATUKOB U POCCUMCKONM MAaTeMaTUYECKOU IIKOJIBI, K



WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHHMA B JAPYTHX HayKax, TEXHOJOTUAX, cdepax
SKOHOMHMKHU.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMXKEHUM HAYKU U JEATENbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJia B IOCTPOCHUE YCTOMUMBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAas 3CTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3314, PEIICHHH, pacCy>KICHHM; BOCIIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIieKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

Pu3nvecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO yYMEHUSI TPUMEHSATh MaTeMaTH4YeCKUe 3HAHUA B
MHTEpecax 3I0pOBOro U 6€30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS K
CBOEMY 3JIOPOBBIO (30pOBOE THUTAaHHE, COANAHCUPOBAHHBIM PEXKUM 3aHATUH WU
OT/bIXa, peryysipHas ¢u3udeckas aKTUBHOCTH); (PM3UYECKOTO0 COBEPILICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTU TPYAOJIIOOUS; UHTEPECOM K
paznuHbIM cepam mpodeccroHaTbHON JAeATebHOCTH, CBI3aHHBIM C MAaTEMAaTUKOMN
1 e€ MPUII0KEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOP OynyIiel mpodeccuu
U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI; TOTOBHOCTBHIO U CITIOCOOHOCTHIO
K MaTeMaTU4eCKOMYy OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU MNPAKTUYECKUX 3a]a4
MaTeMaTU4YECKOU HAMpPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYIbTYypbl, TOHUMAaHUEM BIUSHUSA
COI[MAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOU
Cpenbl, OCO3HAHUEM I00ATLHOTO XapaKTepa YKOJOTHYECKUX MPOoOIeM; OpUeHTaIIUEH
Ha TMpPUMEHEHHWE MaTEeMaTHUYEeCKUX 3HAHUW [ pelIeHusl 3aaad B 00JIacTH
OKpY)Kalolel Cpeapl, I[UIAHUPOBAHUS TMOCTYNKOB M OIEHKHM HMX BO3MOXHBIX
MOCJIEICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUEM MaTeMaTHYEeCKON
HayKd Kak c(epbl 4eTOBEUYECKOMN NESITEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISl pa3BUTUSI LUBUIN3ALMK; OBJIAJICHHUEM S3bIKOM MaTeMaTUKU U MaTEeMaTU4eCKOM
KyJIbTYypOW KaK CPEACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBISATh IPOECKTHYIO
U UCCIIENOBATENBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3ybTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpenMeTa
«MaremaTtuka» XapaKTEePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0eliCMBUAMU, YHUBEPCANbHBIMU Pe2YTAMUESHbIMU OeUCTNEUIMU.

1) Yuueepcanonvie  nosnasamenvuvie  Oelicmeus, obecneuusaiom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYecco8 obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUA  OKpyXcamowezo  Mupa,  NpUMeHeHue  JI02UYeCKUX,
ucciedo8amenbCKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBrle Jornueckue nerCcTBU:

e BBIBJSITH M XapaKTEPHU30BATh CYIICCTBEHHBIC TMPHU3HAKA MAaTEMAaTHYCCKHUX
00OBEKTOB, TOHATHA, OTHOIICHWH MEXAY TMOHATHIMH; (HOPMYyIUpPOBAThH
ompeNeNeHus]  TMOHSATUW;  YCTAHABIMBAaTh  CYHIECTBEHHBIM  IMPHU3HAK
Kjaccu(uKanuy, OCHOBaHUA g OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHWUMATH, (opMyTHpoBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPUIATEIbHBIC, €IUHUYHBIE, YacTHbIE M 0OIIue;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (aKkTax, MaHHBIX, HAOIIOJCHUIX M YTBEPKICHUSX; TPEIIaraTb KpUTCPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNIA;

e Jle7IaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e TPOBOJNUTH CAMOCTOSTEIHHO JTOKA3aTEIHCTBA MATEMATHUCCKUX YTBEP K ICHHIM
(mpsiMBIe W OT TMPOTHBHOTO), BBICTPAWBATh aAPTYMEHTAIIUIO, TMPHUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHus ydeOHOW 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUPATh HaWOOJIee TMOIXOMANMH ¢  y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTeabCKue 1EUCTBUS:

e HCIMOJb30BAaTh BOIMPOCHl KAaK HCCIIEAOBATEIHLCKUN HHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIHE TPOTUBOpeUne, MpodiemMy,
yCTaHABIMBaTh  HWCKOMOE€ H  JIaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3HUITUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITENIbHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,



MpOIIeCCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSMH,
MIPOLIECCAMY;

CaMOCTOSTENbHO (POPMYJIHPOBaTH OOOOIIEHUS W BBIBOJBI O pe3yjbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBaHUS, OICHUBATH JTOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE Mpollecca, a TakKe BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nadopmariueii:

2)

BBISIBJISITh A€QUUMTHI MH(OPMALIUY, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOITPOC U JUIsl pELIECHUS 3a/1a4u;
BBIOMPATHh MH()OPMAIUIO U3 UCTOYHUKOB PA3JUYHBIX TUIIOB, aHAIIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U
(dopM npeacTaBieHUs;
CTPYKTYpUPOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B pa3jMuHBIX (opMmax,
WJUTIOCTPUPOBATH IpapUuecK;
OLICHUBATh HaJEXKHOCTD uH(popmaun 1o CaMOCTOSITEIILHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonuvie  Kommynuxkamuenwvle  Oeticmeus, — obecneuusarom

CcHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCSL.
OO1ieHue:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKICHUS B COOTBETCTBHH C YCIOBUSIMU U
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M TMHCHbMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMSI 1O XOJy pPEIICHUS
3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yIIbTAT;

B X0/ie€ OOCYXKICHHsI 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBHI,
npoOJieMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJIICHHBIE Ha TMOUCK
pEIICHUS; COMIOCTABIIATH CBOM CYXKJEHUS C CYXKICHUSIMU IPYTUX YIYACTHUKOB
auanora, OOHApy)XMBaTh Pa3IMuMe M CXOJICTBO TO3MUIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NIPEJICTABIIATh PE3yIbTaThl PEIICHUS 33J1auH, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA; CAaMOCTOSTEIHLHO BHIOMPATh (POopMaT BHICTYIIEHUS C YIETOM 3a1a4
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAUBUIYTHHOM
paboThl TpH pelIeHUM Y4YeOHBIX 3a7ay; MNPUHUMATh II€JIb COBMECTHOMU
NEeSATEIBbHOCTH,  IUJIAHUPOBATh  OPTaHM3AIMI0  COBMECTHOW  pabOTHI,
pacnpenenartb BHUIbl pabOT, JOTOBapUBAaThCS, OOCYXAAaTh IMpoLecc U
pe3ynbTaT paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFO/IEH;



e y4YacTBOBAaTh B IPymHmoBbIX ¢opMax paboTsl (00CyXkaeHus, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W UWHBIC); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPAVUHHUPOBATh CBOM JIEUCTBUS C IPYTUMH YIEHAMHU KOMaH/bl; OLICHUBATH
KayecTBO CBOEro BKJIaga B  OOHMII  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pezynamusnsvie oeilicmeus, obecneuugarom opmuposarue

CMbICNIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTU.

CamMoopranuzanusi:

COCTaBJIATh IIAH, aITOPUTM PELIEHUS 3a/]a4yd, BBIOMPATh CIOCOO pELIEHUs C
y4€TOM MMEIOIIUXCSI PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(OPMAITHH.

CaMOKOHTPOJIb:

e BJIAJACTh HABbIKAMU I[I03HABATEIbHOW  pediieKcMM KaK  OCO3HAHMS
COBEpUIAEMbIX JEHCTBHI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pelIeHrsT MaTeMaTHYeCKON 3a1a4u;

e IMIPEIBUJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELICHUM 3a/1auH,
BHOCHUTb KOPPEKTHBBI B JIE€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
JTaHHBIX, HAWJCHHBIX OIMNOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBHUSIM, OOBICHITH
NPUYUHBl JOCTWKCHHSI WM HEJOCTI)KCHUS Pe3yJIbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueObHOTO Kypca «Anrebpa W Hayaia MaTeMaTUYECKOTO aHAINU3a» Ha
YpOBHE cpeaHero oOuiero o0pa3oBaHUsl JOJDKHO OOECreyuBaTh JOCTHXKCHHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

10 KUIACC

Yucuaa 1 BbIYUCICHUSA

OnepupoBarh MNOHATUSIMU:  pPALMOHAJIBHOE W JIEUCTBUTENILHOE  YHUCJIO,
OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.

Boinonuate  apudmernueckue — onepanMd ¢ palMOHAJIBHBIMM U
JNENUCTBUTEIBLHBIMH YHCIAMU.

BoinonHATe npuOMMKEHHBIE BBIYMCICHUS, UCIOJB3Ys IMpaBUiia OKpPYTJICHHUS,
JIeNaTh PUKUJIKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHUMN.



OnepupoBaTh MOHATUSAMU: CTETIEHb C LIEIBIM MTOKa3aTeleM; cTaHnaapTHas Gopma
3aMyiCy JIEUCTBUTENBHOTO YHKCJIA, KOPEHb HATYpaJlbHOM CTENEHH; HCIOJIb30BaTh
HOAXOAAIIYI0 (OPMY 3alMCH JAEHUCTBUTEIBHBIX UMCEN JJI1 PELICHUS MPaKTUYECKUX
3a]1a4 U MPEJICTAaBICHUS TaHHBIX.

OnepupoBaTh NOHATUAMU: CHHYC, KOCHHYC M TaHT€HC MPOM3BOJILHOTO YIJIa;
MCIIOJIb30BaTh 3aIllMCh MPOU3BOJIBHOIO yria yepe3 OoOpaTHble TPUTOHOMETPHUECKHE
GbyHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHSTUAMM: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMoOHAIIBHOE, MPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHE;

BoeinonHsATe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoeinonHsATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HppalOHAIbHBIX
BBIPKEHUI U peliaTh OCHOBHBIC THUIIBI IEJBIX, PAIIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUSI U HEPABEHCTBA I PELICHUS] MaTeMaTUUYECKUX 3a7a4 U
3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U peasbHOM KU3HHU.

MopenvupoBaTh peajlbHble CUTYallMM Ha S3bIKE anreOpbl, COCTaBISATh
BBIPDAKEHMS, YpaBHEHMsS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCJIENA0BATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBarh MOHATUAMH: (PYHKIUS, CHOCOOBI 3amaHusi (YyHKIHUHU, 00JIACTh
OMpeNeNeHns] U MHOXXECTBO 3HaueHU (yHKUMH, Tpaduk QYHKUIMH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLIMU, HYJIU (PYHKIHH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Ncnionn3oBath rpaduku QyHKIHN 715 pEeIIeHUs YpaBHEHU.

Ctpouth M uMTaTh rpadUKu JUHEHHOW (QPYHKIUHU, KBaJAPATUYHOU (PYHKIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM MTOKA3aTeJIEM.

Ucnone3oBath rpaduku (QyHKUMH A7 UCCIEJOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH MpH pEIIeHUH 3a7ad M3 JPYruX y4eOHBIX IMPEeIMETOB U pPeaTbHOU
’KU3HU; BBIpAXaTh (PopMyIamMu 3aBUCUMOCTH MEXKTY BEITUIMHAMH.

Hauvana mareMaTH4ecKoOro aHajausa

OnepupoBaTh  TOHATHUSAMHU:  TIOCJIENOBATEILHOCTh, apudMeThdyeckas U
reOMETpUYECKas MPOrPECCUH.

OnepupoBaThb NOHATUAMH: OECKOHEYHO YyOBIBaloIIass TeoMeTpUuYecKas
porpeccusi, cymma 0€CKOHEYHO yObIBarOIIe reOMETPUUECKON IPOrPECCUM.

3a1aBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOWCTBA IOCHEAOBATENBHOCTEN M IPOTPECCHUN U1 PEIICHUS
peanbHbIX 3aa4 IPUKIAIHOTO XapakTepa.

MHoKecTBa M JIOTHKa

OnepupoBath MOHATUSAMH: MHOXKECTBO, OIIEpallMU HaJl MHOKECTBAMHM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapaTr JJisl ONKUCAHUS PEATIbHBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHX yUYE€OHBIX IPEAMETOB.

OnepupoBath MOHATUAMH: OIIPEACIIEHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

OneprpoBaTh MOHATHSAMU: HATypaJIbHOE, LEJIOE€ YHUCIO; HCIOJIb30BaTh
MIPU3HAKH JIEIMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOKUTEIHN JUIs
penieHuns 3anad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh NOHATUAMHU: JIOTapu(pM YHUCHIA, JIECATUYHBIE U HATypaJbHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHHU ISl IPeoOpa30BaHusl BbIPAKEHUMN; ONIEpUPOBATh
MOHATHUAMU: II0KA3aTEJIbHOE YPaBHEHUE M HEPABEHCTBO; PELIATh OCHOBHBIC TUIIBI
[I0KA3aTEJIbHBIX YPABHEHNUN U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHUsl  BBIPAKEHUN,  COAEpXkAIIMX  JIOrapuQMmsl;
OMepUpOBaTh MOHATHUSAMU: JOrapu(pMUUECKOE YpABHEHUE U HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MNOHATUSMH: CUCTEMA JIMHEMHBIX YPAaBHEHUHM M €€ pPELICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a4a4.

HaxoguTe pemreHnss mMpoCTEHMIIMX CHCTEM W COBOKYIHOCTEH PALMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB.

MonenpoBaTh peaibHble CHTyalldd Ha fA3bIKE ainreOpbl, COCTaBISAThH
BBIPAXKEHUSI, YPABHEHNUSI, HEPABEHCTBA U CHCTEMBI 10 YCIOBUIO 3aJa4H, UCCIIEIOBATH
MOCTPOEHHBIE MOJIEH C UCTIOJIb30BAHUEM alllapaTa anreopsl.

DYyHKIUHA U TPAPUKHU

OnepupoBaThb  NOHATUAMU:  TepuoaAnYecKas  (QYHKIUS,  ITPOMEKYTKU
MOHOTOHHOCTH (YHKIIH, TOUKH SKCTpeMyMa (QyHKLUHU, HAaHOOJbIlIee U HauMEHbIIIEe
3HauYeHUs (PYHKIHMH Ha MPOMEXKYTKE; UCIIOJIb30BATh UX JIJISl UCCIAEAOBaHUS (DYHKIIUH,
3aIaHHOM TpaduKOM.



OnepupoBaTh MNOHATUSMHU: TpadUKH TOKa3aTENbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKIIHMM;, H300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
MCII0JIB30BATh IS PEIICHUS YPABHCHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPJUHATHOM IJIOCKOCTH I'paMKH JUHEWHBIX YPABHEHHUH U
HCIIOJIb30BaTh UX IS PEIICHUS] CUCTEMBI IMHEHHBIX YPABHEHUN.

Ucnionp3oBath rpaduku  (QYHKIUE I8 HUCCIAEAOBAHUS TPOIECCOB U
3aBHCHMOCTEH U3 IPYTrUX Y4eOHBIX AUCIUTUINH.

Hayana mareMaTH4eCKOI0 aHAIU3a

OnepupoBaTh NOHATUSAMHU: HENpEpbIBHAS (PYHKIMS; MPOU3BOAHAS (DYHKLNU;
HCIIOJIb30BaTh T€OMETPUYECKUN U (DU3HUECKUN CMBICT MPOU3BOIHOM ISl pEIIeHUs
3az1ay.

HaxoauTe nmpou3BOAHBIE 3JEMEHTAPHBIX (DYHKUUM, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHMSI, YACTHOTO (QYHKIUH.

Hcnonp30BaTh NPOU3BOAHYIO ISl UCCIEN0BaHUS (PYHKLIMU HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTATHI UCCIEIOBAHMS K TOCTPOEHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYYLIErO pELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh  NOHATUSMHU: [EpBOOOpa3Hass W  HHTErpaia; IOHUMATH
reOMETPUYECKUNA U (PU3NYECKUN CMBICI UHTErpaia.

Haxonuth nepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKUMN; BBIUUCISATH UHTETpal IO
dhopmyne HetoTrona—JleiOHuiia.

Pemwars npukiagHele 3axadd, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOIO H
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMaTHYECKOTO aHaIu3a.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIu3a, FTeOMEeTPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www. edu - "Poccuiickoe odpa3zoBanue" denepanbHbIN MOPTAIL.

2. www.school.edu - "Poccuiickuii o01ieo0pa3oBateIbHbIN OpTa'.

3. www.school-collection.edu.ru/ Eaunas komtekmust nudpoBbIX
00pa3oBaTeNIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe IKOJIBHOTO YUUTENIST MAaTEMAaTHKN
JlokyMeHTalus1, paboune MaTepHaibl IS YIUTEIsS MaTEMAaTUKI

5. www.it-n.ru"CeTb TBOpUYECKUX yuUTEICH"

6. www.festival.1september.ru ®ectuBaib regarorunuyecKux uaek



