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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «Anrebpa M Hayajla MaTeMaTHUYECKOTO aHAIIN3a»
6azoBoro ypoBHs s obydaromuxcsi 10 —11 kimaccoB pa3zpaborana Ha ocHOBe DenepabHOTO
roCyJapCTBEHHOTO 00pa3oBaTEeNbHOIO CTAaHAApTa CpeaHero oduiero oOpa3oBaHUs, € y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMN, MPEIBSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TpaauUui poccuiickoro oOpa3oBaHus. Peanusanus nporpammbl 00ecrieyMBaeT OBJaJCHUE
KITIOYEBBIMH KOMITETEHLMSAMH, COCTABISIOUIMMUA OCHOBY JUIsI CAMOPA3BUTUS U HEMPEPHIBHOTO
00pa3oBaHusi, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO M TI03HABATEIILHOTO DPAa3BHTHUS
JUYHOCTH 00YJarONTUXCs.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauyajia MareMaTHMYECKOI'O aHaju3a» sBIAETCS OJHUM M3 Hauboiee
3HAUMMBIX B MpPOrpamMMe CTapLIeil IIKOJbI, ITOCKOJBKY, C OJHON CTOPOHBI, OH OOECIeYnBacT
MHCTPYMEHTAIBHYIO 0a3y Al M3y4eHUs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C JpYyrou
CTOPOHBI, (OpPMHUpPYET JOrMYecKoe U aOCTPAaKTHOE MBIIIJICHHE YYallUXCsi Ha YPOBHE,
HE00XO0JIMMOM JJIsl OCBOEHUSI KypCcOB MH(POPMATHKH, 00IIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMmkax gaHHOro Kypca yJaliuecs OBJIaJeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTOpas (hopMyIHpyeT CBOU TOCTHKEHUSI B MaTeMaTHUeCKoil hopme.

Kypc anreGps! 1 Haya MaTEMaTHYECKOIO aHaJIW3a 3aKjabIBAE€T OCHOBY JUJISl YCIIEUIHOIO
OBJIJICHUS 3aKOHAMH (QU3UKH, XUMUHU, OWOJIOTMHM, TOHMMAHUS OCHOBHBIX TEHIEHIMH
HSKOHOMHKH M OOIIECTBEHHOMN >KM3HH, IMTO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOIb30BaTh UX B MOBCEIHEBHOM XHU3HU. B TOXKE
BpEeMs OBJIaJICHUE aOCTPAKTHBIMH U JIOTUYECKHU CTPOIMMM MaT€MaTHUYECKUMH KOHCTPYKLHUSMHU
pa3BUBaeT yMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPIKICHHS,
HCIIOJIb30BaTh 0000IeHNe W KOHKPETH3aluio, abcTparupoBaHHE M aHAJOTHIO, (OpMHUpPYET
KpEaTUBHOE M KPUTHUYECKOE MbILUIeHHE. B Xone u3ydyeHus anreOpbl 1 HayaJl MaTeMaTHYeCKOro
aHaJM3a B CTapllel LIKOJIE y4alllMecs IOJIy4aloT HOBBIM ONBIT PELIEHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUS  MAaTeMaTHMYECKHMX MOJAENEeH pealbHbIX CUTyalud U
UHTEpOpETallud TOJTYYEHHBIX pElIeHHH, 3HAKOMATCA C MpUMEpPaMHU MaTeMaTHYeCKUX
3aKOHOMEPHOCTEHl B NIpPUPOJIE, HayKe U B MCKYCCTBE, C BbLAAIOIIMMUCS MaTEeMaTHYECKUMU
OTKPBITUSIMH U MX aBTOPAaMHU.

Kypc obnamaer 3HAUMTENBbHBIM BOCHHUTATENBHBIM IMOTEHIIMAIOM, KOTOPBIH peaan3yercs
Kak uyepe3 yueOHbIl MaTepuaj, CIOCOOCTBYIOUIMN (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS,
TaK M uepe3 cCHenuduky ydyeOHOH JesATeNbHOCTH, TpeOyrolmel CcaMOCTOSTENbHOCTH,
AaKKypaTHOCTH, HPOJODKUTENIbHONM KOHLIEHTpAllMM BHUMAHUS W OTBETCTBEHHOCTH 34
MOJy4YECHHBIN pe3yJIbTart.

B ocHoBe Meromuku oOyueHus anrebpe M HayajlaM MaTEeMaTUYECKOTO aHaIn3a JIEKUT
JeSITeTbHOCTHBIN MPUHLIUT 00y4eHUsI.

CrpykTypa Kypca «AnreOpa 1 Hayaja MaTeMaTHYECKOIO aHAJIN3a» BKIIIOYAET CIIEIyIOIHe
coJepKaTeIbHO-METOAMUYeCKue JHUHUU: «YUucina W BblUUCIEHUs», «DYyHKIMH U TpapuKuy,
«YpaBHEHUs U HepaBeHCTBay», «Hauama MaTemarndeckoro aHanu3zay, «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE cOzepKaTeNbHO-METOUUECKUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUHM JBYX JIET
o0y4yeHHs B CTapuIei IIKOJe, eCTECTBEHHO JOMOJHSS APYr Apyra M MOCTENEHHO HACHIAsCh
HOBBIMU TeMaMH M pasfenaMmu. JlaHHBIM Kypc SBISIETCSI MHTErPAaTUBHBIM, IOCKOJBKY
o0benuHseT B cebe CcofepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX JUCLUILIMH: aiureopa,
TPUTOHOMETPHUSI, MATEMAaTUUECKHUI aHaIn3, TEOpUst MHOXKeCTB U Ap. ITo Mepe Toro kak ywamuecs



OBJaJeBalOT BcE Ooyiee MIMPOKAM MAaTEMAaTHYECKUM almaparoM, y HHUX IOCJIEI0BATEIbHO
(dopMHUpyeTCS U COBEPLICHCTBYETCSI yMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJeNlb peabHOU
CUTyallud, IPUMEHSTh 3HAHHSA, MOJIydeHHBIE B Kypce «AnreOpa M Hadala MaTeMaTHYeCKOTO
aHanmu3a», JUIs pEIIeHUs] CaMOCTOSTEIbHO C(OPMYTUPOBAHHON MaTeMaTH4YecKOW 3aaaud, a
3aTeM MHTEPIIPETUPOBATH MMOJyYCHHBIH Pe3yIbTaT.

ConepxaTenpHO-MeToMYecKass  JuHUS  «YwWcnma W BBIYMCICHHS»  3aBepIIaeT
(opMHpOBaHME HABBIKOB HCIIOJIB30BAaHUS JEUCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HayaTto B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE ynenseTcss (OpPMHUPOBAHUIO MPOYHBIX
BBIYHCIIUTENIFHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s HCIONB30BaHME PA3IMYHBIX (OPM 3arucH
JEHCTBUTENIFHOTO YMCJAa, YMEHHE palMOHAJbHO BBINOMHATH JEHCTBUA C HHMHM, J€JaTh
NPUKHUIKY, OICHWBaTh pe3ynbTar. OOydJaromuecss TONyYaloT HaBBIKA —TPHOIMKEHHBIX
BBIYMCIICHUH, BBITIOJIHEHHS JCHCTBUH C 4YWCIIaMH, 3allMCaHHBIMH B CTAaHIApTHOW Qopme,
WCTIOJIb30BAHUS MATEMAaTHUECKNX KOHCTAHT, OLEHUBAHUS YHCIIOBBIX BBIPAKEHHM.

JIuaust «YpaBHEHUSI ¥ HEPABEHCTBA» pPEAIM3yeTCs Ha IMPOTSIKEHUH BCETO OOYyYeHHS B
CTapiiel IIKOJie, TOCKOJBKY B KaXAOM paszfesie MporpaMMbl HpPEAyCMOTPEHO peLIeHHe
COOTBETCTBYIOIIMX 3a7a4. OOyJaromuecs OBIaeBalOT pa3IMYHBIMU METOJIAMH PEIICHUS LIENbIX,
pannOHAIBHBIX, HPPALMOHAIBHBIX, TTOKA3aTENBHBIX, JJIOTapU(PMHUUECKUX 1 TPUTOHOMETPHUECKIX
ypaBHEHUH, HEPABEHCTB U UX cuUcTeM. llomydeHHble YMEHHs UCIIONIB3YIOTCS MIPU HCCIEA0BaHUH
(GyHKIMH C TIOMOIIBIO MPOM3BOIHOW, PEUICHUH MPUKIAJHBIX 33a]ad W 3aJad Ha HAaXOXKJICHUE
HanOOJBIINX U HAMMEHBIINX 3HaYeHUH QyHKIMHU. [[aHHas coAeprkaTeIbHas JTMHUS BKIIOYAeT B
cebs1 Take (GOpPMHpPOBAHME YMEHHUH BBINONHATH pacuéThl 1Mo (opmynam, mpeoOpa3zoBaHUsA
[ENbIX, PAlMOHAIBHBIX, HPPAIMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUH, a TaKKe
BBIPXKCHUH, COJEpXKAIIMX CTENECHW W Jorapudmbl. braromaps m3ydeHHIo anreOpanyecKoro
MaTepualia MPOUCXOAUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS
ydamuxcs, (GpopMUPYIOTCS HaBBIKA JEAYKTHBHBIX PACCYXICHUH, paObOTBI C CHMBOJBHBIMHU
(dbopmamu, npeacTaBICHHs 3aKOHOMEPHOCTEH U 3aBHCUMOCTEW B BHUJIE PAaBCHCTB M HEPAaBEHCTB.
AnreOpa npearaet 3pQeKTHBHbIE HHCTPYMEHTHI ISl PEIICHHUS MPAKTHYECKUX U €CTECTBEHHO-
HAaYYHBIX 33J[a4, HarJSTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConeprxaTtenpHo-MeToanYecKast TUHUS «DYHKIUM U TpaUKU» TECHO MEperieTaeTcs C
JIPYTUMH JIMHUSIMH Kypca, IIOCKOJBKY B KaKOM-TO CMBICIIE 3aqaéT IOCIIeI0BATEIbHOCTD
M3ydeHusT Martepuana. l3ydyeHWe CTENeHHOH, TOKa3aTeNbHOHW, JIOTApUPMUYECKOW |
TPUTOHOMETPUYECKMX (DYHKIMHA, MX CBOMCTB M TpaUKOB, HCIOJIb30BaHHE (QYHKIMH 1JIs
pemeHus 3ama4 U3 JPYyruxX ydeOHBIX NPEIMETOB M PEeabHOM JKM3HU TECHO CBSA3aHO KakK C
MaTeMaTHYeCKUM aHAJM30M, TaK U C PEIICHHEM ypaBHEHHH M HepaBeHCTB. [Ipu aTom Gosmblnoe
BHUMAaHUE yaensercss (OPMHPOBAHUIO YMEHHUS BBIpakaTh (OPMYIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, WCCIEIOBaTh IOJy4eHHBbIC (QYHKIMH, CTPOUTh HUX TpaduKH.
Marepuan 3Toi cojepXkaTeiabHON JMHUM HaleJeH Ha pa3BUTHE YMEHMH M HAaBBIKOB,
MO3BOJISIONIMX ~ BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMH B  pa3nuuHOi  (opme:
aHAJUTUYECKOH, Tpaduuecko u cnoBecHOW. Ero wm3ydeHme CrmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTHM K  OOOOMICHMIO W KOHKpETHU3alluH,
HCIIOJIB30BAaHUIO AaHAJIOTUH.

ConepxatenpHas auHus «Hauana maremaTHuecKoro aHajan3ay MO3BOJIAET CYLECTBEHHO
pacIupuTh KpYyT KaKk MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 337a4, JTIOCTYITHBIX 00y4YaromuMCs, y
KOTOPBIX MOSIBIISIETCS BO3MOKHOCTB UCCIIEOBATh U CTPOUTH Ipaduku (PYHKIIHA, OTIPEIesTh UX
HauOOJbIINE Y HAUMEHBIINE 3HAYCHUSI, BBIYUCIIATH IUIOMAAH GUTyp U 0OOBEMBI TEIl, HAXOAUTD
CKOPOCTM W YCKOpeHHs mpoueccoB. JlaHHas cojaepkaTelbHasl JHMHUS OTKPHIBAET HOBBIC



BO3MOJKHOCTH ITOCTPOCHHUS MaTE€MAaTHYECKUX MOJENEeH pealbHbIX CHTYyalllid, HaXOXKICHUS
HauJIydmero peuICHUA B IPUKIAAHBIX, B TOM YHUCIIC COLHUAIbBHO-5KOHOMHYCCKHUX, 3aJavax.
3HaKOMCTBO C OCHOBaMHM MaT€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO U KPEaTHBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUH paclio3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTeMaTWKU B HayKe, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAIOT O
BBIIAIOMIUXCA Ppe3ylibTaTaxX, IMOJYYCHHBIX B XOJ€ Pa3BUTUA MATEMAaTHUKW KaK HAyYKH, U HUX
aBTOpax.

COI{Cp)KaTeHI)HO-MGTOIII/ILICCKEUI ymHIS «MHOKECTBA M JIOTUKA» B OCHOBHOM IIOCBAIICHA
3JIEMEHTaM TEOPHH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE ITPE/ICTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJBHOM MaTeMaTHKH U IMpeJlaraloT Haubosee YHUBEPCAIbHbIM S3bIK, 00beIUHIIONINN
BCC pasgciibl MaTCMAaTUKU H ee HpHJ’IO)KCHHfI, OHU CBA3BIBAIOT PA3HBIC MAaTCMATHYCCKUC
IUCUMIUIMHBL B eanHoe 1ienoe. [1o3ToMy BaKHO /JaTh BO3MOXKHOCTH INKOJIBHHKY TOHHMATh
TeOpeTHKO-MHO)KeCTBCHHBIﬁ SA3BIK COBpeMeHHOﬁ MaTEMAaTHKM MW HCIOJb30BaTh €0 A
BBIPAYKEHUSI CBOMX MBICIICH.

B kypce «Anre6pa u Havajga MaTeMaTUYECKOIO aHAJIN3a» MPUCYTCTBYIOT TAaKXKE OCHOBBI
MaTeMaTUYeCKOTO MOJICIMPOBAHMUS, KOTOpBIE TMPHU3BAaHBI C(OPMHPOBATH HABBIKUM IOCTPOCHUS
MOJIeNIeil peanbHBIX CUTYALUi, UCCIEJOBAaHHUS ATUX MOJIEJIeH C IMOMOIIBIO anmapara ajareopsl u
MaTeMaTH4YeCKOr0 aHaliM3a M HWHTEPHpEeTalud IOJYYEHHBIX pe3yabTaToB. Takue 3aJaHus
BIUIETEHBI B KaXIbIi M3 pa3leloB NpPOTPaMMBbl, MOCKOJBKY BECh MaTepHall Kypca HIMPOKO
UCTIONIB3YeTCSI JIsl PEIICHHs IPUKIAHBIX 3a1a4. [Ipy pemeHnn peaabHBIX TPaKTHYECKHUX 3a/1a4
ydyaliuecsi — pa3BUBAalOT  HAONIONATENBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsl, HMCIOJB30BaTh aHAJOTHI0, 0000IIaTh M KOHKPETHU3UPOBaTh MpPoOIIeMy.
JlesaTensHOCTh 10 ()OPMHPOBAHHMIO HABBIKOB PEUICHUS NPUKIAJHBIX 3aJad OpPraHU3yeTcs B
IPOLIECCE U3YUYEHUs BCeX TEM Kypca «AnreOpa U Hauajla MaTeMaTHUECKOTO aHAIIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

B yyeO6HOM maHe Ha U3ydeHHE Kypca areOpsl 1 Hadal MaTeMaTHYeCKOTo aHanu3a Ha 6a30BOM
ypoBHE 0TBOJUTCA 2 yaca B Heaento B 10 knacce u 3 yaca B Hegemo B 11 kiacce, Bcero 3a JBa
roja ooydenust — 170 yacos.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucia 1 BbIYUCICHUSA

Pannonaneupie yncina. OObBIKHOBEHHBIE U JECSATHUHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoinveckue  apodu. ApudmMeTHueckue omepanMd ¢ palUoOHAIBHBIMH  YHCIAMH,
peoOpa3oBaHMs YUCIOBBIX BbIpakeHUU. [IpumeHeHue apoOel M NPOLEHTOB JUIsl PELLEHUs
MPUKIaAHBIX 3a7]a4 U3 Pa3IMYHBIX OTpacieil 3HaHUW U peabHOM KU3HU.

JleiicTBuTenbHble yKcha. PanyoHalbHble U MppalMOHANbHbIE Yucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU uKciaaMu. [IpubnrxEHHbIe BHIYUCICHUS, PaBUia OKPYTJICHUS,
IIPUKUAKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUI.

Crenenpb ¢ nenbiM nokazatenem. CranmaptHas (gopma 3amucu JeHCTBUTENHFHOTO YUCIA.
Hcnonb3oBanue noaxonsmeid (GopMbl 3alMCH  ACHCTBUTEIBHBIX YHUCEN Ul PELICHHS
MIPAKTUYECKUX 3aJa4 U IPEICTaBICHNS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JledicTBus ¢ apudmerndeckumu
KOPHSIMH HAaTypaJbHOU CTCIICHHU.

CuHyC, KOCUHYC M TaHI€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxecTBa 1 TOXKIECTBEHHBIE TPEOOpPA30BAHUSI.

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETPUYECKUE
(hopMyIbI.

VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. Mertox
WHTEPBAJOB.

Pemienue nenbx U ApoOHO-pAIMOHANBHBIX YPaBHEHUHM U HEPaBEHCTB.

Pewenne nppanMoHaIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUH.

[IpumeHeHre ypaBHEHMI M HEPABEHCTB K PELICHHUIO MAaTEMAaTHYECKUX 3a4ad U 3a4ad U3
pa3IUYHbIX 00JaCTe HAYKU U peasIbHOM JKU3HH.

DOyHKUUM U TpapuKu

Oynkiwyst, cnocoosl 3ananust Gyakuuu. ['paduk Gynxmun. BzanmHo oOpatHblie GyHKINU.

Ob6nacTe omnpeneneHust 1 MHOKeCTBO 3HaueHUl ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKONOCTOSAHCTBA. UETHBIC M HEUETHBIE (PYHKIIUH.

Crenennast QpyHKIMS ¢ HATypalbHBIM WM IEJBIM TOKa3zareieMm. EE cBoiicTBa m rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHHU.

Tpuronomerpuueckas OKpPYXHOCTb, OIpEIEJICHUE TPUTOHOMETPUUYECKUX (QYHKIHUI
YHUCJIOBOI'O apryMEHTA.

Havajia MmaTeMaTH4YeCKOro aHAIH3a

IlocnegoBaTenbHOCTH, CHOCOOBI  3aJaHHsA  IIOCIENOBATEIbHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEIBHOCTH.

Apugpmernueckass U TreoMeTpuueckas — mporpeccud. beckoHeyHO — yObIBaromias
reomeTpuueckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKONW MPOrpecCHi.
@opMyna CIOXKHBIX NPOLEHTOB. MCmonap30BaHME MPOTPECCUU ISl PEIICHUS PEAbHBIX 3a/1ad
IIPUKJIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoecTBO, onepanuu HaJ MHOkecTBamu. [lnarpammel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOI'O anmnapara JUisi OIMCaHUs PEalbHBIX IPOLECCOB U SIBIICHUM, IPH
pelIeHNH 3aJ1a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CIEICTBHE, TOKA3aTEIBCTBO.

11 KJIACC

Yucia v BbIYUCICHUSA

HatypanbHble u nensle yncina. [I[pu3Hakyu 1eIMMOCTH LENIBIX YUCEIT.

CreneHs ¢ palMoHaIBHBIM ITOKa3aTeaeM. CBONCTBA CTENIEHH.

Jlorapudm uyucna. JlecaTnynble 1 HaTypaIbHbIE JIOTAPUPMBI.

YpaBHeHNsI M HEPABEHCTBA

[IpeoOpa3oBaHue BBIpAKEHUN, COAECPIKALIUX JIOTAPU(MBIL.

[IpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIMX CTEIICHH C PALMOHAIBHBIM [IOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TUMHENHBIX YpaBHEHMH. PerieHue NpuKIagHbIX 3a7ad C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPaBHCHUM.

CucreMbl ¥ COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3alad U
3a/1a4 U3 pa3InYHbIX 00J1aCTell HayKU U peanbHOMN JKU3HHU.

DOYyHKUUM U TpapuKu

Oynkius.  [lepuonmueckue  Gynkuuu. [IpomMexyTku  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMBbl QyHKIuU. HaunOonbliee u HauMeHblee 3HadeHHEe (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuveckue GyHKIUHU, UX CBOMCTBA U IPaUKH.

[TokazaTenpHas u orapupmMudeckas PyHKIIUH, KX CBOWCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB GyHKIUH 715 pEIIEHUs] YpaBHEHUN U TMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (QyHKIUNA M7 MCCIIEIOBAHMS IMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U peabHOM KU3HH.

Havasa MmaTeMaTH4eCKOro aHajamu3a

HenpepriBable pyHKIMN. MeTOT MHTEPBAJIOB JJIsl PEILIEHUS] HEPABEHCTB.

[TpousBoanas pynkmuu. ['eomeTprueckuii 1 GU3HNUESCKUN CMBICI TPOU3BOTHOM.

[IpousBoaHbIe AreMEHTAPHBIX (QYyHKIHMA. DOPMYIBI HAXOXKACHUS MPOU3BOJHONW CYMMBI,
IIPOU3BEJCHUS U YACTHOTO (DYHKIIMH.

[IpumeHeHne MPON3BOIHOM K UCCIEA0BAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxaenne HanOobIIero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTpE3Ke.

[IpuMmeHeHrEe TNPOU3BOMHOM Ui HAXOKIEHUS HAWIYyYIIEro pPEIICHHsS B IPUKIATHBIX
3ajaydax, AJIs ONpeaesieHUs] CKOPOCTH Ipoliecca, 3a1aHHOTro (JopMyInoi uiu rpaukom.

[lepBooOpaznas. Tabnuna nepBooOpa3HbIX.

Wuterpan, ero reoMerpuyeckuii M (QuU3MUECKUi CMbICI. BbluncieHue uHTErpaia Imo
¢dopmyne Herotona—IJlelioanma.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro npeamera «MaremaTrka» JOJKHO OOeCHeunMBaTh JOCTHXKEHHE Ha
YpOBHE CpeIHEro ooOmero o0pa3oBaHUs CIEAYIOIIUX JIMYHOCTHBIX, METampeIMETHBIX U
MPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS IpOorpaMmbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTepU3yIoTCs:

I'paxxmaHcKoe BOCIIUTaHHUE:

C(OPMHUPOBAHHOCTBIO TPAXJAHCKOM MO3UIMU OOydaroumlerocs Kak AakKTHBHOIO U
OTBETCTBEHHOT'0 4YJIE€HAa POCCUICKOro OOIIecTBa, MPEACTABICHHEM O MAaTEeMaTHUYECKUX OCHOBAX
(YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHMH, MpPOLELYp TI'pakJaHCKOro oOIiecTsa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJIEHCTBOBaTh C COLMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBHUH C MX (QYHKIUAMHU 1 HA3HAUCHUEM.

[TatpuoTnueckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUMCKON I'pa)1aHCKOM MACHTUYHOCTH, YBa)XKEHHUS K MPOLUIOMY
U HACTOSIIEMY POCCHHCKOM MaTeMaTWK{, I[IEHHOCTHBIM OTHOUICHHEM K JIOCTHXCHUSIM
POCCUICKMX MaTeMaTHKOB M POCCHMCKON MaTeMaTH4eCKON HIKOJbI, K HCIOJb30BAaHUIO 3TUX
JOCTHKEHUH B APYTrUX HayKaxX, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS :

OCO3HAaHMEM [JYXOBHBIX IIEHHOCTEH pOCCHUICKOro Hapoaa; c(pOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTUYECKHM MPUMEHEHUEM
JOCTYDKEHUH HAayKH M JESTEIFHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIala B MOCTPOCHUE
YCTOMYMBOTO OYAYIIEro.

DCTeTU4YECKOE BOCIIUTAHUE:

JCTETUYECKMM  OTHOLIEHMEM K  MHpPY, BKJIIOYas  3CTETHKY  MaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELICeHUH, PpacCyXJIeHHUH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYECKUM acleKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSITh MaTeMaTHYeCKHEe 3HAaHUS B HHTEpEcax
3I0pPOBOTO M 0€30mMacHOro 00pa3a XU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO
(3m0poBo€ mUTaHue, cOATAaHCUPOBAHHBIA PEXXUM 3aHATHH U OTIbIXa, PeryisipHas (Qu3nueckas
aKTUBHOCTb); (PU3NUYECKOTO COBEPUICHCTBOBAHMUS, NMPH 3aHATUSIX CHOPTUBHO-037[0POBUTEIILHON
JESITEIbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IICHHOCTU TPYIOJIIOOHUS; MHTEPECOM K Pa3IMYHBIM
chepaM npodhecCHOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON U €€ NMpUIOKEHUAMH,
YMEHHUEM COBEpILATh OCO3HAHHBIM BBIOOp OyayIiel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaT€MaTHYECKOMY OOpa3OBaHHIO H
caM00Opa30BaHUI0 Ha MPOTSKEHUU BCEHl JKU3HU; TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B
peIIeHNH MTPAKTUYECKHUX 3a7a4 MaTeMaTUYeCKON HAaIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO HKOJIOTMUECKOW KYyJIbTYPbI, MOHUMAHHEM BIMSHUS COLUAIBHO-
HSKOHOMHUYECKUX MPOIECCOB HA COCTOSHHE NPUPOAHON M COIHMAIBHON Cpeabl, OCO3HAHHEM



r700agbHOTO  XapakTepa  3KOJOIMYECKMX  IpoOjieM; OpHEeHTaluMe Ha  [pUMEHEHHe
MaTeMaTUYECKUX 3HAHMM IS pelleHus 3aad B 00JacTH OKPYKAIOLIEH Cpelibl, MJIAaHUPOBAaHUS
ITOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX MOCIEACTBUAN JUIsl OKPYKAKOLIEN CPEJIbI.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTUKH, TOHHMMaHWEM MaTeMaTHYeCKOM HayKu Kak cgepbl
YeJIOBEYECKOU JESATEIBHOCTH, ITANlOB €€ Pa3BUTUSA M 3HAYMMOCTH AJI Pa3BUTUS LIMBUIM3ALUMY;
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH M MaTeMAaTUYECKOM KyIbTYpOH Kak CpEJCTBOM I103HAHUS
MHpPa; TOTOBHOCTBIO OCYILECTBISTh IPOCKTHYHDO M  HMCCIEJOBATEIBCKYIO JEATEIbHOCTD
VMHAUBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeMeTHbIE pe3yIbTaThl OCBOSHHSI IPOrpaMMBbl y4eOHOr0 npenMeTa «MaTemaTukar
XapakTepu3yloTCs  OBJIAJCHHEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OCUCMBEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHbIMU — Pe2yaAMUGHbIMU
OelcmeusIMu.

1) Vhueepcanvrvie nosnasamenvhole Oeticmeus, 0becneyusarom Gopmuposanue 6a3oeuix
KOCHUMUBHBIX NPOYECco8 00yuarwmuxcsa (0ceoeHue mMemooo8 NO3HAHUS OKPYHCAIoUue20 Mupa,
npuMeHeHUe 102U4eCKUX, UCCIe008ameNbCKUX onepayull, ymeHuil pabomamo ¢ uHpopmayuetr).

ba3zoBble orndeckue AeMCTBUsA:

® BBIIBIISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEeMaTHUYECKUX OOBEKTOB,
MOHSATHH, OTHOIICHWH MEXIy MOHATUSAMH; (HOPMYITUPOBATH OIpPEIEICHUS TOHITUH;
YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK KJIacCU(pUKALUU, OCHOBAHHUS IJIs1 0000IIeHUs
U CpaBHEHHMS, KpUTEPUU IIPOBOAMMOTIO aHAIIN3A;

® BOCIPUHHMATH, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIBHBIC U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHbIE U OOIINE; YCIOBHbIE;

® BBIIBIIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpPEUHs B (haKTax,
JTAaHHBIX, HAOJIONEHUSAX W YTBEPXKACHUAX; MpeajaraTb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYMIA;

e JeniaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JE€TYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJII4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

® [IPOBOJUTH CAMOCTOSITENILHO JJOKAa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TIpsiMble
U OT TPOTUBHOIO), BBICTpAaMBATh APryMEHTALMIO, TPUBOIUTH TPUMEPH U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHUS U BBIBOJBI;

e BbIOMpaTh cHocob pemieHus y4eOHOM 3amauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
peleHust, BbIOUpaTh Haubosee NOAXOAAIIMNA ¢ Y4ETOM CaMOCTOSITEIbHO BbIACICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarensckue JeMCTBUS:

® UCHOJB30BAaTh  BONPOCHI  KAaK  HCCIICAOBATENIbCKUH  HMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BONPOCH], (PMKCUPYIOIINUE MPOTUBOPEUHE, MPOOJIEMY, YCTaHABINBATh
UCKOMOE WU JaHHOe, (OpPMHUPOBATH TUIOTE3y, APTYMEHTUPOBATh CBOIO IO3ULHUIO,
MHEHHE;

® [IPOBOJUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBI HKCHEPUMEHT, HCCIIEAOBAaHUE I10
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHUS, Ipoliecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEKIY 00bEKTaMHU, SIBICHUSIMH, TIPOLIECCAMU;



CaMOCTOSITEIGHO ~ (OPMYIUPOBAaTH OOOOMIEHUST W  BBIBOABI IO  pe3ylbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBAHUS, OIIEHUBATH JOCTOBEPHOCTh MOJYYCHHBIX
PE3YIBTaTOB, BBIBOJIOB U 000OIICHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEIITOTOKEHUS
0 €T0 Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanuei:

BBIABIIATH Ae(UIUTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha BONPOC U
JUIsl pelIeHUs 3a1a4H;

BbIOMpaTh HHGOpPMAIMIO U3 HCTOYHHUKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHUCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUJIOB U (OpM
MIpe/ICTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, TMpPeICTaBIATE €€ B  pasiIW4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMALIMM IO CAMOCTOSTENBHO CHOPMYINPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvHble KOMMYHUKAmMUGHbIE Oelicmeus, 06ecneuusarm coopmuposaHHocns
COYUANbHBIX HABLIKOG 00YUAIOUWUXCHL.
OOmieHue:

BOCTIPHHUMATh U (POPMYITHPOBATH CYXKIIEHUS B COOTBETCTBUU C YCIOBUSMHU M IENSIMU
OOLIEeHUsA; ACHO, TOYHO, I'PaMOTHO BbIpaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHH 110 XOAY PELIeHUs 3a/1a4l, KOMMEHTHPOBATh
MTOJIy4E€HHBIA PE3YJIbTaT;

B XO7Ie 00CYXJIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaeMol  3a7add, BBICKA3bIBaTh HJIEH, HAICJICHHBIE HAa TIOWCK PEIICHHS;
COIMOCTaBJATh CBOM CYXACHUSA C CYXICHUSAMHU JAPYrMX YYaCTHUKOB JIMAJIOra,
oOHapy>KUBaTh Pa3IMuMe U CXOJCTBO MO3UIHIA; B KOPPEKTHOH Gopme GpopMyITnpoBaTh
pa3HOIJIacHsi, CBOM BO3PAKEHMS;

NPECTABIATh PE3YIbTAThl PEIICHHS 3a/1a4i, SKCIIEPUMEHTA, UCCIIeIOBAHNSA, TIPOCKTa;
CaMOCTOATEJIBHO BBIOMpaTh (hOpMAT BBICTYIJIEHHA C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOpHUH.

CoTpyaHUYECTBO:

IOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMAaHIHON M MHIUBUAYAJIbHOW pabOThI
Opyd pelIeHUuH Y4YeOHBIX 3a/ay; MPUHAMATh IeJlb COBMECTHOM JESTEIHHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOH paboOThl, pachpeaeisaTb BHIbl padorT,
JIOTOBApUBAThCSA, OOCYXKIATh IPOLECC M pe3yapTar paboThl; 0000IIaTh MHEHHS
HECKOIBKHX JTIOJIEH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboThl (0OCykaeHus:, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBIOJIHATH CBOI YacTh pPabOTHI W KOOPJMHHPOBATH CBOHU
JeHCTBUSA C IPYTMMU YIEHAaMU KOMaH/bl; OLICHUBATh KAY€CTBO CBOETO BKJIAJa B OOLIHIA
HPOAYKT 110 KPUTEPUAM, C(POPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSL.

3) YVuueepcanvnvie pecynamuensvie oeticmeausi, 0becneuusarom Gopmuposanue CMoiCiLo8bIX
YCNMAHOBOK U HCUSHEHHbIX HABLIKOG JTUYHOCMU .
Camoopranusanus:



COCTABJIAThH IJIaH, AJTOPUTM pEIIeHHs 3a7ayd, BbIOMpATh CHOCOO pemieHus ¢ y4éToMm
HUMEIOLUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peLICHUH ¢ yu€TOM HOBOM HH(OpMAITIH.

CaMOKOHTpOJIB:

e BJaJeTh HaBbIKAMM I103HABATEIbHON pEPIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX MPOLECCOB, WX pPE3ylIbTaTOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS IIPOLECCa W PE3yabTaTa PELICHUS MaTEeMaTHYECKON
3a/1a4H;

® [PEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTh IIPU PELICHUH 3a]a4d, BHOCUTh
KOPPEKTHUBBI B AESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX, HAHIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pE3yJIbTaTa LEIM U YCIOBUSAM, OOBACHATH INPHYUHBI
JOCTHDKEHUSI WJIM HEJOCTHKEHUS pPe3ylIbTaTOB JEATEIbHOCTH, HAXOTUTh OIIHUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «Anredpa ¥ Hayala MaTeMaTHMYECKOI'O aHAIM3a» Ha ypOBHE
cpeaHero ooiero oopa3zoBaHus JOHKHO 00€CIeYMBaTh JOCTIKEHHE CIEAYIOIIUX MPeIMETHBIX
00pa30BaTENIbHBIX PE3YIbTATOB:

10 KJIACC

Yucaa v BbIYUCICHUSA

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE WM JCHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JecaTU4Has ApoOb, MPOLEHTBHI.

BeinonHATe  apudMeTHyecKHe ONepaludud C PAlUOHAJIBHBIMM U JIEHCTBUTEIBHBIMU
YUCJIAMHU.

BbinosHATe NpuOMMKEHHBIE BBIYMCICHMS, HCIOJB3Ysl IpaBWJIA OKPYIJICHUS, [eNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUMN.

OnepupoBaTh MOHATHAMHU: CTENEHb C LEJIBbIM MOKa3aTeseM; cTaHAapTHas (opma 3anucu
JIEMCTBUTENILHOIO YHCIIa, KOPEHb HATYpajbHOH CTENEHH; UCIOJIb30BATh MOAXOJAILYIO (OpPMY
3aIIUCH ACVCTBUTENBHBIX YUCEII JUIs PEIICHUS TPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS TaHHBIX.

OnepupoBarh MNOHATHAMHU: CHHYC, KOCHHYC M TaHI€HC IPOM3BOJIBHOTO  YyIJa;
MCIOJIb30BATh 3aIIMCh IPOU3BOJIBHOIO yIJia Yyepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (DYHKITHH.

YpaBHeHUsS U HEPABEHCTBA

OnepupoBaTh NMOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
HMPPALMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BbimonHATe  mpeoOpa3oBaHUs — TPUTOHOMETPUYECKUX — BBIDAKEHMM M pellaTth
TPUTOHOMETPUUECKUE YPABHEHHUS.

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALUOHAIBHBIX U UPPALMOHATIbHBIX BBIPAKEHUN U
pelaTs OCHOBHBIE TUIIBI LEJBIX, PALIMOHAIBHBIX U HPPALMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHATs ypaBHEHUs U HEPAaBEHCTBA Ul PELICHUs MAaTEeMAaTUYECKUX 3a7ad U 3a1a4d U3
pa3IuYHbIX 00JaCTel HAYKU U peanbHOM KU3HHU.



MonenupoBaTh peajbHbIE CHUTYallud Ha S3bIKE aireOpbl, COCTABISATh BBIPAKECHHUS,
YpaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3aJadM, HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BaHUEM ammapara ajreopsl.

DOYyHKUUM U TpapuKu

OnepupoBarh MOHATHAMU: (YHKIHSI, CIIOCOOBI 3a1aHus (PYHKIIUHU, 00JIACTh OMpEACIICHUS
1 MHOKECTBO 3Hau€HUMN QyHKIMHU, TpaduK QYHKIIMH, B3AUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTh MNOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKLUMH, HYIW (QYHKLUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnionp3oBath rpaduku QyHKIUN A peIIeHUs] ypaBHEHHI.

Crpoutb u uuTaTh rpaduku JUHEHHOW (YHKUMH, KBAAPATHUYHOW (YHKLIMHU, CTEIIEHHON
(YHKIUH € LeIbIM TTOKa3aTeNIeM.

Hcnonws3zoBath rpaduku GyHKIUI AN MCCIEIOBAaHUS MPOILECCOB U 3aBHUCHUMOCTEH Mpu
pelIeHNH 3a/1a4 U3 JPYruxX y4yeOHBIX MPEIMETOB U peallbHOW KM3HM; BBIpaXaTh (GopMmylaMu
3aBUCHUMOCTHU MEX/y BEJIMUNHAMHU.

Hauana maTeMaTH4yecKoro aHaju3a

OnepupoBaTh MOHATHUSAMH: MOCIEI0BATEIBHOCTh, apu(METHUECKAsT M T€OMETpHUYECKast
MIPOrPECCHH.

OnepupoBaTh MOHATUAMU: OECKOHEYHO yOBIBaIOIasi TeOMETpHUECKasi MPOTrpeccusi, Cymma
0ECKOHEYHO YOBIBAIOIIEH r€OMETPUIECKOM MPOTPECCHH.

3a/aBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIIEIOBATEIBHOCTEH M MPOTPECCUIl ISl PEIICHUS PealbHBIX
3a/1a4 MPUKJIAJAHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATHUSIMH: MHOXKECTBO, ONEPAIIUH HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN aImapaT Ui ONMCaHKs PEaTbHBIX MPOIECCOB
U SIBJICHUI, TIPU PEILICHUH 3aa4 U3 APYTUX Y4eOHBIX IPEIMETOB.

OnepupoBath NOHATUSIMU: OIIPEJIEICHHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucaa ¥ BLIYHCTIEHUS

OnepupoBarTh TMOHATUSIMHU: HaTypaJbHOE, LEJI0E€ YHUCIO; HCIOIb30BaTh MPHU3HAKU
JETUMOCTH TIJIBIX YUCE, PAa3JIOKEHUE YHCIIa HA IPOCThIE MHOKUTEIH JJIs PEIICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATBHBIM ITOKA3aTEIIEM.

OnepupoBath MOHATHIME: JIOTAPU(PM YUCIA, TECATUIHBIC U HATYpPAIbHBIC JIOTAPU(DMBI.

YpaBHeHusi U HepaBeHCTBA

[IpumeHsTh cBOWCTBAa CTENEHW Mg MPeoOpa3oBaHMsI BBIPAKECHUI; ONEpUPOBATH
MOHATUSIMU:  TOKA3aTeJIbHOE YpaBHEHHWE W  HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
MOKa3aTeIbHBIX YPAaBHCHUI U HEPABEHCTB.

BremonHaTe TpeoOpa3oBaHMsS BBIPAKEHUH, COJEPKAIMIUX JIOTapudMBbI, OINEPUPOBATH
MOHATUAMH: JIOTapU(PMHUYECKOE ypaBHEHHE ¥ HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIIBI
JorapuMUUECKUX YpaBHEHHM U HEPABEHCTB.

Haxonuts pernieHust npoCcTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMHU: CUCTEMa JIMHEWHBIX YPaBHEHUM U €€ PEIICHHE; UCI0JIb30BaTh
CUCTEMY JIMHEHHBIX YpaBHEHUH JJIs1 pelICHHs] MPAKTUYECKUX 3a/1a4.



Haxoauts pemeHust NpocTeUINX CUCTEM U COBOKYITHOCTEW PALlMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHble CUTyallud Ha s3bIK€ aireOpbl, COCTaBISATh BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4y, UCCIENO0BATH IIOCTPOEHHBIE MOJIEH C
HCII0JIb30BAaHUEM anmapara ajreopsl.

DyHKIUH U TPaQUKH

OnepupoBaTh MOHATHAMM: NepuoauYecKas (YHKUUS, TMPOMEXKYTKH MOHOTOHHOCTH
(GyHKIWHU, TOYKH dKCTpeMyMa (yHKIHMH, HanOoJIbIIee W HaWMEHbIEE 3HAUYCHUS (YHKIUH Ha
IIPOMEXYTKE; UCIOIB30BATh UX JJIS HCCIE0BAHUSA QYHKLMH, 3aJaHHOH rpa(UKoM.

OnepupoBaTh  MOHATUAMHU:  TpaduKd  MOKa3aTeNbHOM,  Jiorapupmuyeckod U
TPUTOHOMETPUUECKUX (PYHKUMI; n300pakaTh MX HA KOOPAUHATHON IJIOCKOCTU M HCIIOJIb30BaTh
JUISl pELICHUs] ypaBHEHUIN U HEPaBEHCTB.

N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTHM TpaUKH JHHEHHBIX YpaBHEHHH U
HCIIOJIb30BAaTh UX Ul PEIICHUS CUCTEMBI JINHENHBIX YPABHCHHUMN.

Hcnonb3oBate rpaduku (GYHKIUN 1718 HCCIEIOBaHUS IPOLECCOB M 3aBUCUMOCTEH U3
JIPYTUX y4eOHBIX JUCIUILINH.

Havajia MaTeMaTH4eCKOI0 aHAJIHM3a

OnepupoBaTh  MOHATHSAMU:  HENpepblBHAs  (QYHKUUSA;  MPOM3BOAHAS  (DYHKIUM,
WCIIOJIH30BATh TE€OMETPUUYCCKUH U (PU3UIECKUI CMBICIT IIPOU3BOAHOM JIJIsl pEILICHHS 3a1a4.

HaxonuTe mpou3BOJHBIE 3JEMEHTapHBIX (YHKLIMH, BBIYUCIATH MPOU3BOJAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp3oBaTh MpOW3BOAHYIO JJIsi HUCCienoBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTH PE3yIbTAaThl UCCIECAOBAHUS K IIOCTPOECHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISl HAXOXKJIEHUST HAWIYYILEro pEeUIeHMs] B NPUKJIAIHBIX, B
TOM YHCJIE COMATbHO-)KOHOMUYECKHX, 3a/1adax.

OnepupoBaTh MOHATUSMH: NEpBOOOpa3Hask U WHTErpaji; MOHUMATh FEOMETPUYECKHHA U
(bu3nYecKuii CMBICI HHTETpaja.

Haxonuthe nepBooOpa3Hble 3JIEMEHTAPHBIX (DYHKIMI; BBIYMCIATH MHTErpal Mo Gopmyie
Herorona—JIeiiOnuna.

Pematp npukiiagHble 3a1a4d, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKOIO U (PU3NYECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOT0 aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

Ne Tema ITo pabo4eii nporpamme 4acoB KonTtpoabHbie padoTbl
1 JleificTBUTENbHBIE YHCIIA 8 KonrtpomnbHas padora Ne |
1o Teme: «/IefCTBUTEIbHBIE YK CIIay
2 Crenennast GyHKIUSA 11 KoHnTponbHas padbora
No 2 o teme: "Crenennas pynkims"
3 [TokazarenbHast pyHKUIUSA 10 [IpomexxyTOuHask aTTeCTALIMS.
KonrtposbHas pabota
No 3 mo Teme: "[lokazarenbHas GyHkIms"
4 Jlorapudmudeckast QyHKIIHS 14 KontposbHas padota
No 4 mo Teme: "Jlorapudmudeckas Gyakmms"
5 Tpuronomerpudeckue GopMyIbl 21 KonTponbHast pabora
Ne 5 o teme: «Tpuronomerpuueckne
hopMyITBD)
6 IloBTOpEHME U penieHue 3a1a4 4 [IpomexyTOUHas aTTeCTalusl.
KonTponbHas pabora
OO1m1ee KOIMYEeCTBO YaCOB 68




IHOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

Ne Tema ypoka KosnyecTBo 4acoB Jara nposeaeHust
n/n ILnan ‘ DakT
I'naBa 1. [leiicTBuTeIbHBIE YHCa (8 1)
1 Ilenbie 1 panMoHaIbHBIC YUCTIA 1
2 JlelicTBUTENbHBIC YHCTIa 1
3 beckoHeuHO yObIBaIOLIAsl FeOMETpUYECKasi IPOrpeccust 1
4 ApudmeTnueckuii KOpeHb HATYpaJIbHOM CTENECHH 1
5 CreneHsb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM 1
6 CreneHb ¢ 1eWCTBUTENBHBIM MIOKA3aTENEM 1
7 Brruncnenue creneHu U apupMeTHIeCKOro KOpHsI 1
8 KonTpoabnasi padora Nel no reme «/leficTBUTENIbHBIE YUCTA» 1
I'naBa 2. Crenennas ¢gynknus (11 9)
9 Crenennas ¢yHKIMs, €€ cBOIcTBa U rpaduk 1
10 Crenennas ¢yHKIMs, €€ cBOicTBa U rpaduk 1
11 B3auMHo o0OpatHble QyHKIUU 1
12 PaBHOCHIIBHBIC YpAaBHEHUS 1
13 PaBHOCWIBHBIE HEPABEHCTBA 1
14 HppauumonanbHble ypaBHEHUS 1
15 HppanunoHajibHbIe YpaBHEHUS 1
16 UppanmonansHble HEPaBEHCTBA 1
17 Pemenne nppalOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
18 Pemenne nppalOHAIBHBIX YPABHEHUN U HEPABEHCTB 1
19 KonTpoabHasi pabora Ne2 o reme «CteneHHast QyHKIHS) 1
I'nasa 3. [loka3zareabHas pynkuus (10 4)
20 IToka3arenbHas (pyHKUUs, €€ CBOMCTBA U rpaduk 1
21 IToka3arenbHas (pyHKUUs, €€ CBOMCTBA U rpaduk 1
22 Iloka3aTenbHble ypaBHEHUS 1
23 Iloka3aTenbHble ypaBHEHUS 1
24 [lokazareabHblE HEPABEHCTBA 1
25 Iloka3atesnbHble HepaBeHCTBA. IIpoMeKyTOUHAS ATTEeCTALUA 1




26 Pemenue cucreM noka3aTenbHbIX YPaBHEHUN 1
27 Pemenne cucreM noka3aTebHbIX HEPABEHCTB 1
28 Pemennie nmokazareabHbIX YpaBHEHHUI U HEPABEHCTB 1
29 KonTposbnast pabora Ne3 o reme «llokazaTtenbHas GyHKIUS 1
I'naBa 4. Jlorapupmuueckas pynkuus (14 4)
30 Jlorapugmsl 1
31 Jlorapugmsl 1
32 CgoiicTBa orapugmon 1
33 Brruucnenue norapupmos 1
34 JlecsiTHuHbIE U HAaTypaJibHbIE JIOTapU(pMBbI 1
35 JlecsiTHUHbIE U HAaTypaJibHbIE JIOTapU(pMBbI 1
36 Jlorapudmuueckas pyHkuus, e€ cBoicTBa U rpaduk 1
37 [Toctpoenue rpaduka JsorapupmMuueckon GyHKIMH 1
38 Jlorapudmuueckue ypaBHEHHS 1
39 Pemmenne norapuMuueckux ypaBHEHHA 1
40 Jlorapudmuueckrue HepaBeHCTBA 1
41 Penienue norapuMuIecKuX HEPaBEHCTB 1
42 Pemenue norapuMuIecKx HEPaBEHCTB 1
43 KonTtpousnas padora Ne4 no reme «Jlorapudmuueckast GyHKIU» 1
I'naBa 5. Tpuronomerpnueckue gpopmyinl (214)
44 Pannannas mepa yria. 1
45 [ToBOPOT TOYKM BOKPYT Ha4ajia KOOPJAUHAT 1
46 IToBOPOT TOYKM BOKPYT Ha4ajia KOOPJAUHAT 1
47 Onpenenenne CHHyca, KOCUHYCa M TAHT€HCa yria 1
48 Ornpenenenne CMHyca, KOCUHYCa M TAHT€HCA yria 1
49 3aBUCUMOCTb MEXK]y CHHYCOM, KOCUHYCOM M TAHT'€HCOM OJHOI'O U TOTO XK€ yria 1
50 3aBUCHMOCTh MEXJY CHUHYCOM, KOCUHYCOM M TaHI€HCOM OJHOTO M TOrO e 1
yria.
51 TpuroHomeTpruuecKue TOKIEeCTBA 1
52 TpuroHomeTpruuecKue TOKIEeCTBA 1
53 CuHyC, KOCUHYC U TaHT€HC YIJIOB 0. ¥ -0, 1
54 CuHyC, KOCUHYC U TaHT€HC YIJIOB 0. ¥ -0, 1
55 DopMyJIbl CIOKEHUS 1




56

DopMYyJIBI CITIOKEHUS

1
57 CuHyC, KOCHHYC U TAHT€HC JBOMHOTO yriia 1
58 CuHyC, KOCHHYC U TAHT€HC JBOMHOTO yriia 1
59 CuHyC, KOCUHYC M TAHT'€HC ITOJIOBUHHOIO YIJIa 1
60 Dopmyiisl ipuBKuacHUs. [IpoMesKyTOUHASA aTTecTaUMA 1
61 PopMybl IPUBUACHHUS 1
62 CymMa ¥ pa3HOCTb CHHYCOB 1
63 CyMMa U pa3HOCTh KOCUHYCOB 1
64 KonrTposabnast pa6ora NeS 1o Tteme «OCHOBHBIE TPUTOHOMETPUYECKUE 1

hopMyITBI»
HTorosoe moBropenue Kypca ajareopol 1 Hayajaa anaausa 10 kiaacca (4 4)

65 CreneHHas, oKa3aTesnbHas U Jorapupmuyeckas GyHKIIH 1
66 PenieHne nokaszarenbHbIX, CTEICHHBIX U JOTapUPMHUUECKUX YPABHEHUI 1
67 Tpuronomerpudeckue Gopmynbl. TpUroHOMETpUYECKHE TOXKAESCTBA 1
68 Penienune cucrem noka3aTelbHBIX U JIOTApU(YMUYECKUX YpaBHEHHUH 1




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

1. Marematuka: anrebpa 1 Hayana MaTemaTuueckoro aHanuza. 10-11 kmacesl: yueo. s
o0mreo0pa3oBat. opraHusaluii : 6a3oBsiii U yriyomn. yposuu / [III.A.AnumoB u ap.].- 8-¢
m3a. - M.: [Ipoceemenue 2020.- 463 c.

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

1. JlupakTudeckue MaTepHalibl o anredpe u HavanaMm ananusa s 10 kimacca/ b.M./Bnes,
C.M.Caaxsn, C.W. lIBapudoypa. — M.:IIpocsemienue, 2009

2. JlunakTtudeckue MaTepHaisl o anredpe u Hadanam ananusa ais 11 kinacca/ b.M.VBnes,
C.M.Caaksn, C.W. UIBapudypa. — M.: IIpocsemenue, 2010

3. 3amauum no anrebpe u Havanam aHanm3a: [locodue mis yaamuxcs 10 — 11 kiraccos
o6rreodpazoBarenbubix yupekacauii \ C.M.Caaksa,A.M.T"onpaman, J1.B.Jlenucos. —
M.: IlpocBemenue, 2010.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ypoku, KOHCTIEKTBL. — Pexxum gpoctymna: Www.pedsovet.ru
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