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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma y4eOHOTO Kypca «AjredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIH3a)»
0azoBoro ypoBHs s obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCYJTapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CPEIHEro oOmero oopa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPAaTUIMA POCCHICKOTO 00pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJICHHE
KJIFOYEBBIMH KOMIIETCHLIMSIMH, COCTABISIOIMIMMU OCHOBY JUIS CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIHTYPHOTO, JHYHOCTHOTO M IIO3HABATEIILHOTO Pa3BUTHUS
JMYHOCTH 00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajma MaTeMaTH4ecKOro aHaNM3a» SBISETCA OJHUM U3 Hamboiee
3HAYMMBIX B MPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOecleuynBaeT
MHCTPYMEHTAJIbHYIO0 0a3y JUisl M3Y4YEHHUsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyrow
CTOPOHBI, (QOpPMHUPYET JIOTHYECKOE U aOCTpAaKTHOE MBIIUICHHE Yy4allluXcsi Ha YpOBHE,
HEO0OXOJMMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 00IIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B paMkax naHHOro Kypca ydaiiuecs OBJIaJIeBal0T YHUBEPCATIbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopas GopMyJINPYET CBOM JOCTUKEHHUS B MaTeMaTu4yeckoil popme.

Kypc anreOpbl 1 Hauanm MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY ISl YCIIEITHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKW3HH, IMO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM >KM3HU. B Toxe
BpEeMsl OBIIaJICHUE aOCTPAKTHBIMH W JIOTUYECKHA CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IleHNe U KOHKPETH3alhio, adCTparupoBaHHWE W aHAJIOTHI0, (OpMUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayajl MaTeMaTU4ecKoro
aHaM3a B CTapIIeH IIKOJIE yYalluecs MOJyYaroT HOBBIH ONBIT PEHICHUS NMPHUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO ~ TIOCTPOCHUST ~ MaTeMaTHMYeCKHMX MOJENed  pealbHbIX CHUTyauud u
UHTEPIpPETAlMK  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MNpUPOJE, HAyKe U B HCKYCCTBE, C BBIJAIOUIMMUCA MaTeMaTUYeCKHUMHU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnanaer 3HauuTENbHBIM BOCHHMTATENIbHBIM IMOTEHLMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHUS,
Tak M 4epe3 cHenuduky ydeOHOW JeATeNbHOCTH, TpeOylomel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUATEIIEHOW KOHICHTPAlMd BHUMAaHHUS H  OTBETCTBEHHOCTH 32
MOJyYEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOyueHHs anreOpe ¥ HadalaM MaTeMaTHYEeCKOTO aHAN3a JISKUT
JeSITeIbHOCTHBIN MIPUHIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIIN3a) BKIIFOYAET CIIEIYIOIINe
coJiepKaTelbHO-METOJMUECKUe JUHUU: «YHucna W BbIUMCICHUSN», «DYHKUUH U TpaduKu»,
«YpaBHEHUSI U HepaBeHCTBa», «Hauama MaTeMaTndeckoro aHaimm3a», «MHOXKECTBA M JIOTHKAY.
Bce ocHOBHBIE cojepKaTelbHO-METOMYECKHUE JIMHUM H3y4yaroTcsl Ha MPOTSDKEHUH JBYX JIeT
o0ydYeHHsI B cTaplieid IIKOJe, eCTECTBEHHO MOMOJHSIS IPYT Ipyra W MOCTETIEHHO HACHIIIAsCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBJS€TCS HMHTETPATHBHBIM, MOCKOJIBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMAaTHYeCKUX IUCIUIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMaTHUECKUI aHaIN3, TEOPHS MHOXKECTB U Ap. [1o Mepe Toro kak yyammecs
OBJIa/IeBalOT BcE Oosiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX [OCIEeI0BaTEIbHO
dopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHUECKYI0 MOENb pealbHOM



CUTyallld, MPUMEHITh 3HaHUs, MOJIy4eHHble B Kypce «AureOpa M Hayala MaTeMaTHYeCKOro
aHAIM3a», IS PEIICHUS CaMOCTOSITENLHO CPOPMYITUPOBAHHOW MAaTEMaTHYECKOW 3a/add, a
3aTeM MHTEPIPETUPOBATh MOJyYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOnMYECKass  JHHUS — «Yucna W BBIYMCIICHHMS)» — 3aBeplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAyaTO B
OCHOBHOH mIKoJie. B crapmiel mkosne ocoboe BHUMaHHE yAeseTcs (pOpPMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOUAIONIUX B ce0s MCIONb30BAHHE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTENILHOTO YHUCJa, YMEHHE pAIMOHAJIIBHO BBIMIOJHATH JACHCTBUS C HHUMH, JelaTh
NPUKUAKY, OLEHUBaTh pe3yipTaT. OOydyaromuecs TMOMy4arOT HaBBIKM MPUOIMKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCUCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIAPTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YACIOBBIX BBIPAXKEHUI.

Jlunusa «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSKEHUU BCEro oOydYeHHUs B
CTaplled WIKOJe, IOCKOJBbKY B KaXJOM pas3leie MporpaMMbl IMPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIHUX 3a7a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHUS IIEIIBIX,
palroHaIbHBIX, UPPAIMOHATBHBIX, TTOKA3aTENbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPHUIECKHIX
YpaBHEHUM, HEPABEHCTB U UX cUCTEM. [lonydeHHbIE YMEHUS UCIHOIB3YIOTCA MPU UCCIECTOBAHUN
GYHKIUI C TOMOIIBIO MPOU3BOIHOM, PEIICHWH MPHUKIAIHBIX 3a/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJIBININX U HAMMCHBITUX 3HaYeHWH (QyHKIMU. [laHHas comepikareabHas TUHUS BKIIOYACT B
cebst Takke (GOopMUPOBAHHWE YMEHUU BBIMOIHATH pacuéTel Mo (opmynam, mpeodpazoBaHuUs
LEJbIX, PAIlMOHAIBHBIX, HPPANUOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHM, a TakkKe
BBIpQXEHHH, COJEep)KAlIMX cTerneHu W jorapudmbl. brnaromaps u3yudeHuio anreOpanueckoro
MaTepuraia MPOUCXOUT JaTbHEUIee Pa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIICHUS
ydanmxcs, (QOPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PACCYXKIACHHM, pabOThl C CHUMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTHUECKUX U €CTeCTBEHHO-
Hay4HbIX 337124, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKA HAYKH.

CopepxarenpHo-MeToanueckass TuHUS «DyHKIMK U rpaduKuy» TECHO MepervieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHss Marepuana. V3ydeHuWe CTENeHHOH, MoKa3aTeNbHOW, Jorapu@MuUUeckod u
TPUTOHOMETPUYECKUX (PYHKIIUH, MX CBOMCTB W TpadUKOB, HCIOJIb30BaHME (YHKIUN s
pelieHus 3a1a4 U3 JAPYTruX Yy4eOHBIX MPEIMETOB M PEallbHOM KU3HH TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIioe
BHUMaHue ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMU 3aBHCHMOCTH MEXIY
pa3IMYHBIMU  BEJIMYMHAMHU, MCCIIEIOBATh TOJy4YeHHbIE (QYHKIUHU, CTPOUTH HX TpaduKu.
Marepuan »TO coaepaTelbHOM JIMHUU HAllEIeH Ha pa3BUTUE YMEHHM U HaBBIKOB,
MO3BOJISIIOIINX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXAY BEIMYMHAMU B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHWI0O ¥  KOHKPETH3AIHH,
MCII0JIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHua «Havama mMaTeMaTnyeckoro aHajau3a» MO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIIMCs, ¥
KOTOPBIX TOSIBIIETCS BO3MOXHOCTh MCCIIEA0BATh U CTPOUTH rpaduku QYHKIIHH, OMPEaesaTh UX
HauOOJbIIMEe U HAUMEHBIINE 3HAUCHUS, BEIYUCIATH IUIOMAAN GUTYp U OOBEMBI TEJ, HAXOAUTH
CKOpPOCTH M YCKOpEHMs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOCHHMSI MAaTeMaTHYEeCKUX MOJENIed peallbHbIX CHUTyaluld, HaXOXIACHUS
HAWIy4YlIero pEenieHusl B MNPUKIATHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMUYECKHUX, 3aJayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYEeCKOTO aHalnh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GhOpMaIbHO-TOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUN pPacliOo3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTeMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydarommecs y3HAIOT O
BBIJIAIOLIUXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOJ€ DPA3BUTHUS MATEMAaTHMKHW KAaK HayKu, M HX
aBTOpaXx.



CopepxaTenbHO-METONNYECKAs TUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
JJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS ITPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTUKM U IpeularaloT Haubosiee YHUBEPCAIbHBIN A3bIK, 00bEIUHIIOIINI
BCE pa3lenbl MaTeMAaTHMKM M €€ IPUIIOKECHHMM, OHU CBA3BIBAIOT pPA3HbIE MAaTeMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloaromy BakHO n1aTh BO3MOXHOCTb WLIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIM SI3BIK COBPEMEHHOM MATEMATHMKUM M HCIOJIb30BaTh €ro s
BBIPAKCHUS CBOUX MBICIICH.

B kypce «AnreOpa n Hadana MaTeMaTUYECKOTO aHAIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIIEOBAHUS 3TUX MOJIENEH C MOMOIIBIO anmnapaTa ajareopsl u
MaTEMAaTHYECKOTO aHaJIM3a M WHTEPIPETAluu IIOJYyYEHHBIX pe3yJbTarToB. Takue 3anaHus
BILUICTEHbI B KaXIbId M3 pa3leloB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIHPOKO
WCIIOJIb3YETCS Ul PEeLICHUs MPUKIAIHBIX 3anad. [Ipy pelmenun peanbHbIX NPaKTUYECKUX 3a7a4
yyaligecsi — pa3BUBAlOT  HAONIOAATEIbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH IPOOJIEMY.
JlestenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUS TNPHUKIATHBIX 3a7ad OpTaHU3yeTCs B
npoliecce U3y4eHUs BceX TeM Kypca «Airedpa U Hauana MaTeMaTHYECKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM mulaHe Ha W3yueHHE Kypca ainreOpbl M Hayal MaTeMaTHYeCKOro aHajiu3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henemto B 10 kmacce u 3 yaca B Hepenmo B 11 knacce,
BCETO 3a JiBa roja ooy4yenus — 170 yacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYUCIECHUSA

Panmonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue ApoOu. Apudmernyeckue Omepalud C  palMOHAJIbHBIMU  UYHCIAMH,
npeoOpa3oBaHUsl YMCIOBBIX BblpakeHui. IlpumeHenue apoOeil M NPOLIEHTOB MJs pELICHUs
MIPUKIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIbHON KU3HH.

JleiicTBuTenpHble yKcha. PanyoHanbHBle W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuy ¢ AEUCTBUTEIbHBIMU yHciaMu. [IpuOnmkEéHHbIe BHIYMCIEHUS, TIPaBUIa OKPYIJIEHUS,
IIPUKUAKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ menbiM mokasareneM. CtangapTHas ¢opMa 3alucH JIEHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JICHCTBUTENBHBIX YHCEN I pPELICHUs
MPAKTUYECKHX 3a7a4 U MPECTABICHUS JaHHbIX.

ApudpmeTnueckuii KopeHb HaTypanbHOM cTeneHu. JleiicTBus ¢ apudmernyeckuMu
KOPHSIMHM HaTypajIbHOW CTEIIEHH.

CuHyc, KOCUHYC M TaHT€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeoOpazoBanre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH.



[IpuMeHeHNEe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3aJad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peajlbHOM JKU3HU.

DOyHKIUM U TpadpuKu

@ynkuus, crocoosl 3ananus Gynkun. ['padux Gyakinun. Bzanmuo oOpatnsie GyHKIHH.

OO6nactp onpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu dynkuuu. [IpomexyTku
3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CreneHHass (pyHKIMS C HAaTypaJbHbIM M Li€JbIM Ioka3areneM. EE cBolicTBa M rpaduxk.
CgoiicTBa u rpaduk KOpHS N-0if CTETEHN.

Tpuronomerpuueckas OKpYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLHUH
YH1CJIOBOI'O apIyMEHTA.

Havana maTeMaTH4YeCKOI0 aHAJIHM3a

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUSl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudpmernueckass U reoMerpuueckas —nporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH IeOMETPHUECKOW HPOrpecCuu.
dopMyra CIOKHBIX IPOLEHTOB. Mcrnosb30BaHME MPOrpeccuy Ui pEelIeHMs peabHBIX 3aaad
IIPUKIJIATHOTO XapakTepa.

MHuoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBamH. /luarpammsl Jitniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIapara JUisl ONMCaHUs PEaJbHbIX IIPOLECCOB WU SBICHUH, IIPU
pELICHUH 3aj1a4 U3 APYIUX Y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYUCIECHUSA

HatypanbHble u niensle yncia. [Ipu3Haku AeIMMOCTH LEIbIX YUCEIL.

Crenens ¢ pallMoOHAIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuuHble U HaTypalbHbIE JOrapHU(pMBbI.

YpaBHeHUsI M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[Tpeobpa3zoBaHre BbIpaXKEeHH, COEPIKALIUX CTENIEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl NUHEHHBIX ypaBHEHHH. PelieHue NpukiajHbIX 3a1ad C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUMN.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHre ypaBHEHUI, CUCTEM M HEPABEHCTB K PEHICHUI0 MATEMAaTUYECKUX 3a1ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU U pealbHON JKU3HU.

DyHKIUHN U TPaPUKH

Oynkuus. [lepuonnveckue  Qynkuuu. [IpomMeXyTkM  MOHOTOHHOCTH  (YHKIIMH.
Maxkcumymbl 1 MUHUMYMbI GyHKIMU. HaunOonblee u HauMeHbliee 3HaueHUEe (YyHKUIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKH.

[Toka3zarenbHas u norapupmuueckas GyHKIIMU, UX CBOHCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GyHKUUN AJIs peLIeHUs] ypaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH A7 HCCIEAOBAaHHS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U peallbHOM KHU3HH.

Havana maTeMaTH4ecKOro aHajJmu3a

HenpepsiBable pyHKIIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUN CMBICT TPOU3BOTHOM.



[Tpon3BoHBIE 37IeMEHTAPHBIX (PYHKIUNA. DOPMYIIbI HAXOXKICHHUS MPOU3BOJIHOW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (DYHKITHH.

[TpumeHeHre MPOU3BOIHOM K HCCIEI0OBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUS (PYHKITH Ha OTPE3KE.

[IpumeHeHre MPOU3BOMHOM MAJi HAXOXKACHUS HAUIYYIIETO PEHIeHHs B MPHUKIATIHBIX
3aaydax, A ONpeesieHUs] CKOPOCTH MpoIiecca, 3aJaHHOTo (GOpMYIIOi Uitk rpaduKkoMm.

[TepBooOpa3znas. Tabnuia mepBoOOPa3HBIX.

Wuterpan, ero reoMeTpudeckuii M (QU3MUECKUil cMbIci. BplumcieHune HWHTErpana 1o
dbopmyne Hetorona—JleliOHuna.

INIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHoro npeamera «MaTemaTtuka» JOJDKHO oOecredyMBaTh JOCTHXKEHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUsl CICAYIONIMX JUYHOCTHBIX, METalPEJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE pe3yNbTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEPU3YIOTCS:

I'paxxiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMHM OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O YJICHa POCCUICKOro OOIIECTBa, MPEICTaBIEHUEM O MAaTEMAaTUYECKMX OCHOBaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIENYp TIPakJaHCKOro oO0miecTBa
(BBIOOpBI, ONMPOCHI M Mp.), YMEHHEM B3aUMOJEICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHHUEM.

ITaTproTHyecKkoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON Ipa’KIaHCKOW MIEHTUYHOCTH, YBaXKEHUS K MPOLLIOMY
U HACTOALIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MAaTEMATHYECKOW IIKOJIbI, K MCIOJb30BAHUIO ITHUX
JOCTH)KEHUH B IPYyTUX HayKax, TEXHOJOTHUSX, chpepax IKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

OCO3HAaHMEM JYXOBHBIX LIEHHOCTEH pocCHIiCKOro Hapoaa; CcHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKCHUN HAyKU U JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHUBOTO OyIyIIero.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKHM  OTHOLIEHWEM K  MHpPY, BKIIOYAas  OCTETUKY  MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyk JCHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUI0B UCKYCCTBaA.

®u3nuecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza MH3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mMHTaHUe, COATAaHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, PEryjsipHas (Qusnueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JEATEIIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOWS; WHTEPECOM K pa3IHMYHBbIM
cdepam MpohecCHOHATBHON J1eATEbHOCTH, CBSI3aHHBIM C MAaTEMATUKON M €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyyiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIE IUIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMAaTH4YECKOMY OOpa3OBaHUIO U



€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pELIEHUH IPAKTUYECKUX 33/1a4 MaTEMAaTUYECKON HaIlPaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYphl, NMOHUMAHHEM BIMSHUS COIMAIBHO-
SKOHOMHMYECKUX TIPOIECCOB Ha COCTOSHUE HPUPOJHOM W COLMAIBHOW Cpelbl, OCO3HAHHUEM
r00abHOTO  XapakTepa OJKOJOTHMYECKHMX MpoOJieM; OpUEHTAaluel Ha  NpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B 00JIaCTU OKPY’KaloUleil cpelpl, IIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYXKAIOIIEH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HAayKH Kak cdepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALIUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHKH U MaTeMaTU4YeCKOW KyJIbTYypOll KakK CpPeJCTBOM I1O3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISTh IPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO mpenaMeTa «MaremaTHKay
XapaKTePU3YIOTCS  OBJQJICHUEM  YHHUBEPCAIBHBIMU  HO3ZHAGAMEIbHBIMU  OeliCEUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCALHOIMU — PecyIsmUGHbIMU
oeticmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBrle mornueckue qeMCTBHUS:

® BBIIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIEC NMPU3HAKU MATEMaTUYECKHUX OOBEKTOB,
NOHATHUH, OTHOLIEHUH MEeX1y MOHATUAMH; (HOPMYIUPOBATH OIpPEIEIICHUS MOHATUH;
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIs1 00001eHus
Y CPaBHEHUS, KpUTEPUU MIPOBOJINMOTIO aHAIN3A;

e BOCIPUHHMMATh, (POPMYJIUPOBATh U MPeOoOPa30BBIBATH CYXIEHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (paKTax,
JTAHHBIX, HaOMIONEHUSIX W YTBEPXKACHUAX; MpeniaraTb KPUTEpUU Jsl BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIbI C MCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUM (TIpsIMBbIE
U OT TPOTHUBHOIO), BBICTPaMBaTh AapryMEHTAlUIO, MPHUBOIUTH HPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BpIOMpaTh CrmoOco0 pemeHuss y4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAUINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBarenbcKkue 1eUCTBUSA:

® CMOJNB30BaTh  BONPOCHI  KAaK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHUS;
(dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHaBIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSIMU, IPOLIECCAMU;



CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHMS M BBIBOABI IO  pe3yibTaTaMm
NPOBEAEHHOTO HAOIIOCHHS, UCCIIEAOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MTPEATIOIOKCHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBISIBJIATH Ae(PUINUTHI MHPOPMAIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U
JUISl pELIEHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, aHAJIW3HPOBATH,
CUCTEeMAaTHU3UPOBATh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpHUpOBaTh HMH(OPMAIMIO, TMPEACTaBIATH €€ B pasiWyHbX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAE&KHOCTh HMHGPOPMAIMU IO CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vhusepcanvhvle KOMMYHUKaGmMuHble Oelicmeus, 00ecneuusaom c@hopmuposanHoCmsy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Ob6menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSMH U LEIAMU
oOIIeHus; SICHO, TOYHO, I'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
HOJIyYEeHHBIH pe3ysbTar;

B X0JIe 00CYKJIeHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMbl, IPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJISATh CBOM CYXACHUS C CYXICHMSIMU JAPYTMX YYacTHUKOB JIMAJIOra,
0oOHapy»XUBaTh pa3jIMyuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme popMyTupoBaTh
pasHOIJIacHsl, CBOU BO3PAKEHHUS;

NpPECTaBIATh Pe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, ITPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4YETOM 3ajqad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUIYATHHOU PaOOTHI
OpU  pelieHud Y4YeOHBIX 3aj]ad; MPUHUMATh [e1b COBMECTHOW JesITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboTHI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax padboThl (00Cy aeHMS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacThb pabOThl M KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT MO KPUTEPHUSM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaom opmMuposanue Cmvlci08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTABIIATh IJIaH, aJTOPUTM pELICHHs 3a7ayd, BBIOMpPATh CIOCOO pelIeHUs C YyYETOM
UMEIOLINXCS PEeCYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpOIIB:

BJIQJIETh HABbIKAMHU ITI03HABATENbHOM pedieKCU KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI MpOLEcca M Pe3ysbTaTa PELICHHs MaTeMaTU4eCKOU
3a/1a4u;



® [peABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTMDKEHUSI WIIM HEIOCTUIKECHHUS PE3yJbTaTOB JEATENLHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOro Kypca «Anredpa ¥ Havala MaTeMaTHYeCKOrO aHalHM3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JTOCTHIKEHUE CIEIYIONIMX MPEeIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KUIACC

Yucaa ¥ BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: PAllMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JeCATUYHas ApOOb, IPOLIEHTHI.

BoinonuATe apudmernyeckue omnepauMM € paldOHAIBHBIMM U JEMCTBUTEIbHBIMU
YHUCIAMU.

BoinonHATe npuOAMKEHHBIE BBIYMCIEHUS, MCIOJIb3Ys MpaBUjiia OKpPYIJIEHUs, JAeiaTh
IPUKUIKY U OLIEHKY pe3yJIbTaTa BhIYMCICHUH.

OnepupoBaTh MOHATUSMU: CTENEHb C LIEJIBIM MOKa3aTesieM; CTaHJapTHas gopma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJIAILYI0 (opMy
3anMcy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 3a/1a4 U [IPEICTaBICHUS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC IPOU3BOJBHOIO  YIJIA;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIia yepe3 0OpaTHbIe TPUTOHOMETpUUYECKHE (QYyHKIUU.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO; II€JI0€, pPalllOHAJIbHOE,
VPPALMOHAIIbBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BoimonHATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUECKHMX  BBIpQXKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX M UPPALUOHAIBHBIX BBHIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA ISl PELICHHUS] MaTeMaTUYeCKUX 3a/ay U 33134 U3
pa3InYHbBIX 001acTe HAYKH U pealbHOM KHU3HH.

MonenvpoBaTh peaibHble CHTyallud Ha S3bIKE anreOpbl, COCTaBISATh BbIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA 10 YCIOBUIO 3a/add, WCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHIATHUAMHU: (PYHKITHS, CIOCOOBI 3aMaHusl (YHKIMH, 00JIaCTh ONPEACIICHUS
¥ MHO>KECTBO 3Ha4eHUH QyHKUNH, rpaduK (yHKIIMH, B3AUMHO 0OpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKUUHU, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBatek rpaduku GyHKUNN I pelIEHUs] YpaBHEHHI.

Crpoutb U yuTaTh rpauky JTUHEHHOW (YHKIMH, KBaApaTHUHOW (YHKIMH, CTETIEHHOU
(GYHKIUH C LEIbIM TOKA3aTEJEM.

Hcnonb3oBate rpaduku GYHKUMN I UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLICHUH 3aJad U3 JAPYruX y4eOHbIX HPEIMETOB M pealbHOW KM3HM; BbIpaXkaTh (opMyIaMu
3aBUCUMOCTHU MEX]ly BETMYMHAMM.

Hayana maTeMaTH4eCKOro aHAJIN3a



OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apU(METHUECKass U IeoMeTpHuecKas
IIPOTPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarOLIasi FeOMETpUYEcKasi IPOrpeccusi, cymma
0ecKOHEUHO yObIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENIBHOCTEN M IPOrPECCUMl I PELIEHUs pealbHbIX
3ajjay MPUKJIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, OIIEPALIMH HaJl MHOKECTBAMHU.

Hcnonp3oBaTh TCOpCTI/IKO-MHO)KeCTBeHHBIf/’I arnrmapar ajid ormvcaHus pCaJibHbIX IPOUCCCOB
U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPEACICHHUE, TEOPEMA, CIEICTBHE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYUCIECHUSA

OnepupoBaTb NOHATHSAMM: HATypaJbHOE, LEJNOE YHUCIO; HCIONb30BaTh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIM JJIs pELICHUS 3a]1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(pM YKCIIa, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM JJIsi IpeoOpa3oBaHUs BBIPAKEHUH; ONEPUPOBATH
NOHATHAMM:  II0KAa3aTEIbHOE YPABHEHME W  HEPABEHCTBO; pEIIaTb OCHOBHBIE  THIIbI
II0OKa3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIUMX JOrapu(Mbl; ONEpPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; peUlaTb OCHOBHbBIE THIIbI
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus npocTenimmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPABHEHUM NI PELICHMS IPAKTUYECKUX 3a1a4.

Haxonuth pelieHus NpocTeUINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3blKe aireOpbl, COCTABIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33J1a4M, UCCIEA0BATH ITIOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUSAMH: Tepuoandeckas QYHKIUSA, MPOMEXKYTKM MOHOTOHHOCTHU
(GYHKLIMH, TOUYKH SKCTpeMyMa (YHKIMH, HauOoJbIllee M HAaUMEHblee 3HaYeHUs (DYyHKIMHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl MCCIeI0BaHus QYyHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKd  [OKa3aTeIbHOM,  Jorapudpmuyeckoil  u
TPUTOHOMETPUUECKUX (PYHKIMIA; N300pakaTh X HAa KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLICHUs YPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TMJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH H
UCIIOJIB30BAaTh UX IS PELLICHUS CUCTEMBI TUHEHHBIX YPABHEHUM.

Hcnonb3oBarhk rpaduku GYyHKIOHN AJIS WCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JpYTUX y4eOHBIX AUCLUIUINH.

Hayana maTreMaTH4ecKkoro aHajamsa

OnepupoBaTb  HOHATUSAMM:  HENpepblBHAsA  (QYHKLUUSA; TNPOU3BOAHAS  (PYHKLUH;
UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl pELLICHUS 3aau.

HaxoauTe npou3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PyHKIHIA.



Hcrons30BaTh TMPOM3BOAHYIO JUIS HCCIEAOBAaHMA (QYHKIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSITH PE3YIbTAThI UCCIEAOBAHMS K TOCTPOCHHIO IPa(hUKOB.

Hcnons30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYYIIETO PEUICHUS B NPUKIAIHBIX, B
TOM YHCJI€ COLMATBHO-3KOHOMUYECKHUX, 3a]auax.

OmnepupoBaTh MOHATHAMH: IIE€PBOOOpa3sHas M WHTErpall; MOHMMATh I'€OMETPUYECKUH M
(¢u3nUecKuii CMBICT HHTETpaa.

Haxoaute nmepBooOpa3HbIe IeMEeHTapHBIX (YHKIMA; BBIYUCIATE UHTETPAN 10 GopMmyIe
Herorona—Jleitbuuna.

Pemate mpuknagHble 3a1a4d, B TOM YUCIIE COIMATBHO-IKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHYECKOTO aHaIN3a.

TEMATHYECKOE INTAHUPOBAHMUE

Temarnueckoe MIaHMPOBAHUE COCTABIIEHO C YYETOM padoueil mporpaMmbl BOCIIUTAHHUS.

[ToTeHuman qaHHOTO Y4eOHOTO mpenMera 00ecIeYnBacT pealu3altio CIeIyIONINX HeNeBbIX
IPUOPUTETOB BocnuTaHus ooydaronuxcs COO:

LleneBble OpUEHTUPBI PE3YIHTATOB BOCIIUTAHUS
1. I'pasxx1aHCKO-NIaTPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOUIMN U JIOOSIINI CBOIO MaJyl0 POJMHY, CBOM Kpail, MMEIOIIUH MPECTaBICHUE O
Ponune — Poccun, ee Tepputopun, pacroyioKEHUH;

e CO3HAWOIIMN NPUHAUIEKHOCTh K CBOEMY HApody M K OOIIHOCTH rpaxiaH Poccuw,
MPOSIBJISIONINN YBaXKEHUE K CBOEMY U JIPYTMM Hapoam;

e TOHMMAIOUIMHA CBOIO CONPHYACTHOCTH K MPOILIOMY, HACTOSIIEMY M OyIylIeMy pOTHOTO
Kpas, ceoer Pogunel — Poccun, Poccuiickoro rocynapcrsa;

e TOHUMAIOLIMI 3HAaYEHHE IPAKIAHCKUX CUMBOJIOB (rOCyAapcTBEHHAs CUMBOJIMKa Poccun,
CBOEr0 pErMoHa), Mpa3JIHUKOB, MECT IOYUTaHMUA TepoeB U 3alUTHUKOB OTedecTsa,
MIPOSABIIAIOIINI K HUM YBAKEHUE;

e VMEKIINN NEepBOHAYAIBHBIC IIPEICTABICHHS O MPaBaX U OTBETCTBEHHOCTH YEJIOBEKA B
o0111ecTBe, IPaXJaHCKUX IpaBax U 00s3aHHOCTSIX;

e TPUHUMAIOIIMNA ydYacTHE B KHU3HHM Kiacca, oO0IeoOpa3oBaTeIbHOW OpraHU3aliH, B
JOCTYITHOM I10 BO3PACTy COLMAIIbHO 3HAUMMOU JEATEIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

e  yBaXKaroUIUH JyXOBHO-HPABCTBEHHYIO KYJbTYPY CBOEH CEMbH, CBOETO HapOJa, CEMEHHbIE
HEHHOCTH C YUCTOM HaHHOHaHBHOfI, peJ'II/IFI/IOSHOI\/'I MPUHAIICI)KHOCTH

e CO3HAIOIINNA HEHHOCTh KaXJAO0W YEeIOBEUECKON KMU3HU, TPU3HAIOIINNA WHINBUYAIbHOCTh
W TOCTOMHCTBO KaXKJ0TO YEJIOBEKa;

e N100pO’KeNaTEeNbHBIN, MPOSBISIONIUN COMEpPEeKNBAHNE, TOTOBHOCTh OKa3bIBaTh MOMOIIIb,
BBIPXKAIOUINI HEMPUATHE MOBEACHUS, TPUUNHSIOMIETO PU3NYECKUN U MOpaIbHBIA Bpel
JIPYTUM JIIOSM, YBaXKAIOIIUI CTapIlInX;

° YMeIOHH/Iﬁ OLCHUBATH IMOCTYIIKH C MO3UIOHWHU WX COOTBETCTBUA HPABCTBECHHBLIM HOpPMaM,
OCO3HAIOLIUN OTBETCTBEHHOCTH 32 CBOU MOCTYIIKH;

e BIAJCIOUIMI TNpPEACTAaBIEHUSIMH O MHOIOOOpa3vM  SI3BIKOBOTO W KYJBTYPHOTO
npoctpancTBa Poccun, nMeromunii nepBoHaYalbHbIE HABBIKH OOIIECHUS C JTFOAbMH Pa3HbBIX
HapOJ0B, BEPOUCIIOBEIAHUN;

e CO3HAIOIIUA HPABCTBEHHYIO M 3CTETUYECKYIO LIEHHOCTbH JINTEPATYpbl, POJHOIO S3bIKa,
PYCCKOTO 513bIKa, IPOSIBIISIOIINN HHTEPEC K YTEHUIO.

3. DcTeTHYeCKOE BOCIIUTAHHUC!

e CIIOCOOHBIM BOCHPHUHUMATh U YYBCTBOBATH INPEKPACHOE B OBITY, MPHUPOJE, HUCKYCCTBE,
TBOPUYECTBE JIIOJICH;



MPOSIBJISIIOIIAA MHTEPEC M YBAXKECHHE K OTEYECTBEHHOW M MHPOBOU XYyH0’KECTBEHHOMU
KyJIbTYpE€;

MPOSBIISAIONINN CTPEMJIEHHE K CaMOBBIPQKEHHIO B Pa3HbIX BHAAX XYJI03KECTBEHHOM
NesTeIbHOCTH, UCKYCCTBE.

4. ®dusuueckoe BocHUTaHHe, (OPMHUPOBAHUE KYJIbTYPbl 3JI0POBbS U SMOIMOHAIBHOIO

OJlaromnoiy4us:

e OEpeKHO OTHOCAIIMICS K (PU3UYECKOMY 370POBBIO, COOMIOAAIONINN OCHOBHBIE TIPAaBHIIA

3I0OPOBOTO M Oe30macHOro i ce0si U JIPYrux JIoJei oOpas3a >KU3HH, B TOM YHUCIE B
nH(OPMAIMOHHOH cpe/e;

BJIQJICIONINY OCHOBHBIMU HaBBIKAMU JINYHOH M OOIIECTBEHHOW THUTHEHBI, 0€30IacHOTO
MOBE/ICHUS B OBITY, IPUPO/IE, OOIIECTBE;

OPHCHTUPOBAHHBI Ha (U3MYECKOE pa3BHUTHE C YYETOM BO3MOXKHOCTEH 370pOBbS,
3aHATUS PU3KYIBTYPOH H CIOPTOM;

CO3HAIOUIMIA U MPUHUMAOIIUI CBOIO MOJIOBYIO TPUHAJICKHOCTh, COOTBETCTBYIOIINE €if
MCUX0()U3UIECKHE U TIOBEICHICCKIE OCOOSHHOCTH C YYETOM BO3pacTa.

5. TpynoBoe Bocniuranue:

CO3HAIOLINI IEHHOCTh TPY/1a B )KU3HU YEJIOBEKa, CEMbH, OOIIECTBA;

MPOSABIISAIONINN YBaXXEHUE K TPYAY, JIIOJIAM Tpyaa, OepekHOE OTHOLIEHHE K pe3yJIbTaTaM
TpyZAa, OTBETCTBEHHOE NOTpeOIeHuE;

MPOSBIISAIOIINN UHTEPEC K pa3HbIM PO eccusiv;

YYaCTBYIOIIMM B pa3iIW4HbIX BHJAAX JOCTYIIHOTO IO BO3pacTy TpyZAa, TPYAOBOU
JESTEIbHOCTH.

6. DKOJOruuecKoe BOCIIUTAHUE:

IIOHMMAIOIINI LIEHHOCTh IIPUPOJIBI, 3aBUCUMOCTb KU3HU JIOJEH OT IPUPOJBL, BIUSIHUAE
JIIOJIEW Ha IIPUPOLY, OKPYIKAIOIIYIO CPENy;

HPOSIBIAIONINI 1I000Bb M OEpeKHOE OTHOLIEHHWE K MPUPOJE, HENpUATHE IEHCTBHIA,
MPUHOCALINX Bpe MPUPOJIe, OCOOEHHO JKUBBIM CYIIECTBAM;

BBIPAKAIOIIMI TOTOBHOCTH B CBOEH IEATEIBHOCTH INPUIEPKUBATHCA HKOIOTUYECKUX
HOPM.

7. LleHHOCTh HayYHOI'0 MO3HAHMUS:

° BBIpa)KaI-OH_IHﬁ MMO3HABATCIIbHBIC  MHTCPECBI,  AKTUBHOCTD, M0003HATEIILHOCTh U

CaMOCTOATENIBHOCTD B ITIO3HAHUM, HHTEPEC U YBAXKECHUE K HAYYHBIM 3HAHUSAM, HAYKE;
o0najaomuii NepBOHAYAIBHBIMU MPEJCTABICHUAMU O TMPUPOIHBIX U COLMAIBHBIX
00BEKTaX, MHOTOOOpa3suu OOBEKTOB M SIBICHUN HPUPOJIbI, CBS3U >KUBOM U HEKHUBOMN
IIPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU,

HMMEIOLUI TMepBOHAYalIbHbIE HaBBIKM HAOIIOACHUN, CHCTEMAaTH3allUd U OCMBICICHUS
OIbITA B €CTECTBEHHO-HAYYHOU ¥ T'YMaHUTAPHON 00JIACTSIX 3HAHMSL.
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