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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHaJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOIO 00pa30oBaTeIbHOIO CTaHIApTa CpPeIHEro oouiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPeIbABIIEMBbIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMKA POCCHIICKOTO o0Opa3zoBaHusa. Peammzamus mporpaMmbl 00€CHIEUMBACT OBIAICHHE
KJIFOYEBBIMH KOMIIETCHLMSMH, COCTABISIOIMIMMU OCHOBY JUISI CaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JHUYHOCTHOIO M IIO3HABATEILHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayaja MaTeMaTH4YEeCKOIO aHalIM3a» SIBISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y sl HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C ApPYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE Y4YallluXcsi Ha YpPOBHE,
HEO0XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAIBLHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOTOpast GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH hopme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOTO aHalM3a 3aKJa/(bIBA€T OCHOBY JUISl YCIICIIHOTO
OBJIQJICHUSI 3aKOHAaMHM (U3UKU, XHUMUH, OWOJOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOM XM3HHU. B Toxe
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMHU U JIOTUYECKU CTPOIMMM MaTeMaTHYECKUMH KOHCTPYKLHSMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHHMS,
UCIIOJIb30BaTh 0000IleHNe U KOHKPETH3aluio, adCTparupoBaHHWE U aHAJOrHIo, (OopMHUpYET
KpPEaTHBHOE M KPUTHUYECKOE MBIIUICHHE. B X0/1e n3ydeHus anreOpsl U Hadall MaTeEMaTHIeCKOTro
aHamu3a B CcTaplleil 1IKojie ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3a]ad,
CaMOCTOSITENIBHOTO ~ TIOCTPOEHUS ~ MaTeMaTU4YeCKMX MOJENed pealbHbIX CUTyaluid u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEW B TpPUPOJC, HAYKE W B HCKYCCTBE, C BBLIAOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENIBHBIM IMOTEHIIMATIOM, KOTOPBIH peaau3yeTcs
KaK yepe3 y4eOHbI MaTepuai, CIoCOOCTBYIOUUN (POPMUPOBAHUIO HAYYHOIO MHUPOBO33pPEHUS,
TaKk ®W 4epe3 crneuupuky ydeOHOH JESITeNbHOCTH, TpeOyrolmel CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOW KOHIEHTpallMd BHUMaHMS M OTBETCTBEHHOCTH 3a
HOJy4EeHHBIH pe3ysbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HayajgamM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSITeTHHOCTHBIN MPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTenbHO-MeTOuUecKue JUHUU: «YHucna u BblUMCIeHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremarnyeckoro aHainuza», «MHOXECTBAa U JIOTUKAY.
Bce ocHOBHBIE cOpepiKaTebHO-METOMYECKUE JTMHUNA HM3YYaroTCs Ha TPOTSHKEHWH JABYX JIET
o0y4yeHHs B cTaplieil HIKoJe, eCTECTBEHHO IOMOJHsSA ApYT Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMM TEeMaMU M pa3aenamu. JIaHHBIH Kypc SBJSIETCS HMHTErPAaTHBHBIM, IOCKOJIBKY
oObemuHsIET B ce0e coaepkaHWe HECKOJIbKMX MaTeMaTHYeCKUX JUCHUILTHH: anredpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIU3, TEOPHsI MHOKECTB U J1p. [1o Mepe Toro kak yuyamniuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM allllapatoM, y HHUX TOCIEeI0BATEILHO
dbopMUpYyeTCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUs, MOJIy4eHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTHYeCKOTro
aHaJM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYeCKOW 3ajgadd, a
3aTE€M UHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOAMUECKass  JuHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTo B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pAaUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecs MOJy4aloT HAaBBIKM MHPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUN C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATUYECKUX KOHCTAHT, OUEHUBAHMS YUCIOBBIX BBIPAKECHUM.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEAM3YeTCs HAa TPOTSHKCHHU BCETO OOYYCHHS B
CTaplied WIKOJE, IMOCKOJbKY B KaXJOM pas3lelie IMporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOydaromuecs: OBlaJeBalOT Pa3IMYHBIMU METOJIAMU PELICHHUS LIETbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU QyHKiuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
ceOst Takke (GOPMUPOBAHWE YMEHUH BBINONHATH pacd€Tel 1o (opmyiamM, TpeodpazoBaHUS
LEJbIX, PAalMOHAJIbHBIX, WPPAUMOHAIBHBIX WU TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXXCHHH, COJEp)KAIIMX CTerneHu U Jorapudmbl. brarogaps mu3ydeHuro airedpanveckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE alTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
ygammxcs, (GOPMHUPYIOTCS HABBIKH JCITYKTUBHBIX PACCYXJICHHM, pa0OThl C CHMBOJIHHBIMHU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEN B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QppeKTUBHbIE HHCTPYMEHTHI JJIs PEIICHHs TPAKTHUECKUX U €CTECTBEHHO-
Hay4HbIX 3a/Ja4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKAa HAYKH.

ConepkarenbHO-MeToAuuecKast TUHUS «DYHKIIUKA U TpadUKU» TECHO MEPEIUIeTaeTCs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHUs Marepuana. lV3ydeHue CTeNmeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKUIUNA, MX CBOWCTB M TpaduKoB, UCHONb30BaHUE (DYHKUIUNA AIs
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAThbHOM JKM3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIioe
BHUMaHUe yJensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBATh TMOJIY4YeHHbIE (DYHKIHMH, CTPOUTh HUX TpaduKH.
Marepuan 53TOM COAEPKATEIbHONM JIMHUM HAlEJIEH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero wu3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOMIEHMIO W  KOHKPETH3alluH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTro aHajin3a» IMO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 33/1a4, JOCTYIHBIX 00yJarOIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Tpaduku QyHKIUH, OTPEAETSATh UX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHHUS, BBIYUCITE TUIOMAau (GUryp u o0ObEMBI TEJ, HAXOIUTh



CKOPOCTM M YCKOPEHHs NpouLeccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IOCTPOCHHSI MAaTEMATHUUYECKUX MOJENEH pEaJbHBIX CHUTyallUd, HaXOXICHUS
HAaWIy4llero penieHusl B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, ()OPMUPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydaronipecs y3HAIOT O
BBIIAIOIMXCS] pe3yJbTaTaX, IOJYyYEHHBIX B XOJE pa3BUTHUA MATEMAaTUKU KaK HAayKd, M HX
aBTOpax.

CopnepxaTenbHO-METONNYECKAs JTUHUA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHbIE IIPE/ICTABICHHS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCE paslenbl MAaTeMATHUKM W €€ INPWIOKEHHWH, OHU CBS3BIBAIOT PAa3HbIC MaTEMaTU4YECKHE
JUCLMIUINHBL B eauHoe uenoe. 1loaromy BaXXHO 1aTh BO3MOXHOCTb UIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTeMAaTHKUM M HCIHOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIEH.

B kypce «Anrebpa u Hauaja MaTeMaTHYECKOTO aHaIM3a» HMPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOro MOJICIMPOBAHUS, KOTOpbIE NPHU3BaHbl CHOPMUPOBATH HABBIKU IMOCTPOEHUS
MOJIeJIe pealIbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH C IOMOIIBIO ammapara aareopsl 1
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAluu IOJy4YeHHBIX pe3yibTaToB. Takue 3amaHus
BIJIETEHBl B Ka&XIbli M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
WCIIOJIBb3YETCS U1 pEelIeHUs PUKIaaHbIX 3a1ad. [Ipyu pemennn peanpHbpIX MPaKTUYECKUX 3a1a4
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IIaTh M KOHKPETU3UPOBATH MpoOIeMy.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKJIAJHBIX 3a1ad OpPraHu3yercsl B
npoliecce U3y4eHus Bcex TeM Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOTo aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTUYecKoro aHajau3a Ha 6a30BOM
ypoBHe oTBoauTCS 2 yaca B Heaento B 10 kitacce u 3 yaca B Heaento B 11 kitacce, Bcero 3a /Ba
roja ooyuenus — 170 gacos.

B pamkax peanuzanuu npeamera «Ajnredpa U Hadanga MaTEeMaTHYECKOrO aHAJINM3a» B YPOUHOU
NeSITeIbHOCTH OCYILECTBIIsIETCS podopueHTanmonHas padora B 10-11 kiaccax.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BbIYMCICHHA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palHOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeneHue apoOGell M MPOLEHTOB I PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JleiicTBuTenbHbIC YKca. PalmoHambHBIC M WpPpalMOHAIBHBIC YHcia. ApuMeTHUecKue
OTepalru ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKUAKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenpb ¢ nenbiM nokazatenem. CranzapTHas GopMa 3amucH ACHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajlibHOW cTemeHH. JleHCTBUS C  apupMeTHYEeCKUMHU
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHMEe HepaBeHCTBA. Meroa
WUHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenne TpUroHOMETpUUYECKUX YPABHEHHM.

ITpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananust GyHkun. I'padux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss ¥ MHOXKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIUU.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUH
YHUCJIOBOTO ApIyMEHTA.

Hayana maTemMaTHuecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  33JaHUsl  IOCTENOBAaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHeuHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OecCKOHEYHO YOBIBAIOLIEH reoMeTpHUuecKON MpOTPECCHH.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcronb30BaHUE MPOrpecCUM Ul PELICHHS PEabHBIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHOxecTBaMu. /luarpammsl Ditnepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

IloBTOpPEHME
JlelicTBUTEbHBIC qyuca. CrenenHas hyHKIHS. IToka3zarenbHas byHKIHSL.
Jlorapudmuueckas QyHKIUS.
Tpuronomerpuueckue Qopmynsl. Bxoanas koHTposnbHas paboTa. AHAIU3 CTapTOBOU
KOHTPOJILHOHM paboThl. TpUrOHOMETpHUYECKIE YPABHEHHS.
Tpuronomerpudyeckue GyHKIUU
OO6nacTh onpeaeneHus] U MHOYKECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX QYHKIHH. UETHOCTD ,
HEYETHOCTDH , MEPUOJUYHOCTh TPUTOHOMETpHUecKux (yHkiuil. CBoiicTBa U rpaduku GyHKIIHI
y = cosx,y = sinx,y = tgx.Konrponbnas padota Ne 1 «Tpuronomerpuueckue GyHKIUNY.
IIpou3BoaHasi U €€ reoMeTpUYECKHI CMBICJI
[TpousBomuas. IlpomsBogHas creneHHOW ¢GyHKMU. llpaBuna auddepeHIupoBaHMs.
[Tpou3BoHBIE HEKOTOPBIX 3JEMEHTAPHBIX (PYHKIMNA. ['eOMEeTpUYecKHuil CMBICT MPOU3BOAHOM.
KonTponbhas padota Ne 2 «IIpon3BoaHast u €€ reoMeTpuYeCKUil CMBICI.
IIpyMeHeHne MPOM3BOAHOM K HCCJIEI0BAHNIO PYHKIM A
Bospacranne u yObiBanue (yHKumidi. OkcTpeMyMbl GyHKIuU. [IpuMeHenne npou3BOIHON K
noctpoeHuto rpadukoB Qynkuuii. Haumbomnbinee u HauMeHbllee 3HAYeHHUS (DYHKIUU.
Bemmyknocts rpaduka. Toukm mepernba. Kontpombaas pabora Ne 3 « Ilpumenenwue
MIPOU3BOTHON K UCCIIEIOBAaHUIO (YHKITUII.
HNuTerpan
[lepBooOpaznasa. I[lpaBuna HaxoxaeHus mnepBooOpasHbiX. [lnomaab KpUBOIUHEHHON
Tpaneuuu W UHTErpal. BpluucineHwe HHTErpajioB. BelunciieHWe momaneid ¢ MTOMOIIBIO
unTerpanoB. KonrponbHas pabota Ne 4 «HTerpan».
KomOunaropuxka
[IpaBuno nmpousBenenus. IlepecranoBku. Pazmemenusa. Coueranuss u ux cBoicTBa. bunom
Herotona..Kontponpsnas padora Ne 5 «KomOuHaropuka.
DJIeMeHThI TEOPUM BEPOSATHOCTEH
CoOwitusi. KomOunaruu coOwituii. [IpoTuBomnonioxHoe coObiTHe. BeposiTHOCTH COOBITHSI.

Cnoxenue  BeposiTHocTed.  HesaBucuMble  cOOBITHS.  YMHOXXEHHME  BEPOSTHOCTEH.
Craructuueckas BeposiTHOCTh. KoHTposibHas pabota Ne 6 «O51eMeHThl TEOpUU BEPOSATHOCTEW.
CraTucruka

Cny4aitapie BenuuuHbl IlenTpanbpabie TeHaeHnnn. Mepbl pazopoca. KonTponsHas pabota
Ne 7 «Cratuctukar.

IloBTOpPEHME
Tpuronomerpuueckue ¢yHkuuu. ITpomsBonHas u e€ reomerpuueckuil cmbici. IlpumeHeHune
POU3BOJHON K HccienoBaHuto ¢(ynkuuid. WMuTerpan. KomOunaropuka. DieMeHTH Teopuu
BeposTHOCTEN. MToroast konTposibHas pabota. CTaTuCTHKA.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTtukay JIOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
YpOBHE cCpenHero ooimero o0pa3oBaHUS CIEIYIONIMX JUYHOCTHBIX, METalpEeIMETHBIX H
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PpPEe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTuka
XapaKTEePU3yKOTCS:

I'paxkjaHCKOE BOCIIUTaHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKMX MaTEMaTUKOB U POCCUMCKOM MaTeMaTH4eCKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

Pur3nyeCcKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HUHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniutaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTU TPYJOJIO0US; MHTEPECOM K PAa3IMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OynyIiel npodeccuu U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO H
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:!

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIMSHUS COLHAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHUE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM



I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOiieM; OpueHTaluel Ha  MpUMEHEHUe
MaTeMaTHYECKUX 3HAHMUHN JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYHO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS MPOTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTEpU3yIOTCSl  OBJAJECHUEM  YHUBEPCAJIBbHBIMU  HO3HAGAMENbHbLIMU  OeliCeUsMuU,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUSHbIMU
OelicmeusmMu.

1) Vuusepcanvuvie noznasamenvnsie oelicmsus, obecneyusarom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCco8 00Y4arowuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYICAIOWe20 MUupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHul pabomams c ungopmayuet).

ba3oBbIEIOrMYECKUEACHCTBUA:

® BBUIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy NOHATUAMH; (POPMYIHpPOBATh OIpENEsICHUS MOHITUH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKANN, OCHOBAHHS JJIs1 0000IIeHNUS
Y CpPaBHEHUS, KpUTEPUU MPOBOJIUMOI0 aHAIN3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

® BBIBIATH MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIONEHUSX W YTBEPXKACHUSX; IpeljaraTb KpUTEpUH MJIsi BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaMBaThb AapryMEHTAlMI0, NPUBOJUTH TNPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPHEB).

baszoBslencciieoBaTenbCKUEIEHCTBU:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIENOBATENbCKUI  MHCTPYMEHT  IIO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTUBOPEUHE, MPOoOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHOe, (OpPMHUpPOBATH THUIIOTE3y, APIYMEHTUPOBATH CBOIO IO3UIHIO,
MHEHHUE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IIPOLIECCAMU;



® CaMOCTOATENILHO  (OpMynaHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh IOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U OOOOIICHHIA,

® [IPOrHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAK)KE BbIIBUIATh MPEATIONI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uapopmarueit:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa HA BOIPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO M3 HWCTOYHUKOB PA3IMYHBIX THUIOB, AaHAJIU3UPOBATDH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POPMALUIO, TNPEACTaBIATH €€ B  pa3iMuHbIX (opMmax,
WITIOCTPUPOBATh IpadMuecKy;

® OIICHUBaThb HAAEKHOCTh MH(OpPMALMM 110 CaMOCTOSATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 337]aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, IPOOIIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HALCJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUSA C CYXICHMSAMU JPYrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme hopMyarpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl PEIICHHs 3a/laul, SKCIEPUMEHTA, UCCIIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajqad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI
OpU pelIeHUH Y4YeOHBbIX 3a/Jad; NpPUHUMATh IeJb COBMECTHOM JEATEelbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAPUBATHCS, OOCYXKJAaTh TMpoOIlECC M pe3yibTaT paboThl; 0000maTe MHEHUS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAUHHPOBATH CBOHU
JIeMCTBUS C IPYTHMH YiICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OO
IPOIYKT 110 KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMvlcio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTaBJIATh IUIAH, aIFOPUTM pPELICHMs 3aJaud, BBIOMpaTh CHOCOO pPELIEHHs ¢ y4ETOM
UMEIOIUXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM IIO3HABATEIBHOM pEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa M PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPM PELICHHUM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HAlEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJibTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTMDKEHUSI WJIM HEIOCTH)KEHUS PE3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «AusreOpa M Hadajga MaTeMaTHYECKOrO aHAJIN3a» Ha YpPOBHE
cpenHero obuiero o0pa3oBaHuUs JOJDKHO 0OecTeunBaTh JOCTHKEHUE CIIETYIOMIUX MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KUIACC

Yuciia 1 BBIYMCICHUSA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanuuM € palUOHAIBHBIMM U JAEMCTBUTEIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMMKEHHBIE BBIYMCICHUS, HCIONB3YSl IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY Pe3yJIbTaTa BIYUCIICHU.

OnepupoBaTh NOHIATUAMU: CTENEHb C LIEJIBIM MOKa3aTeleM; CTaHAapTHas gopma 3anucu
JEHCTBUTENBHOTO YHCiia, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIOJIb30BaTh MOAXOASIIYI0 (hopMy
3aIUCHU ACUCTBUTENBHBIX YUCEII ISl PELIECHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTb TNOHATUSAMHU: CHHYC, KOCHHYC W TaHI€HC IIPOMU3BOJBHOIO  YIJIA;
MCIIOJIb30BAaTh 3aIllMCh IPOU3BOJIBHOIO yIJla Yepe3 0OpaTHbIE TPUTOHOMETpUUYECKUE (QYHKIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE,

BemonHsaTe  mpeoOpa3oBaHus ~ TPUTOHOMETPUUYECKHMX  BBIp@XKEHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoimonHATh npeoOpazoBaHMs LEbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelIaTb OCHOBHBIE TUIIBI LIEIIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHs M HEPAaBEHCTBA JJI1 PEUICHUs MATEeMATHYECKUX 337ad W 3a7ad W3
pa3MyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHMsI, HEpPaBEHCTBAa 110 YCJIOBHIO 3a/ayM, HCCIEA0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTb NOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs PYHKIUH, 001aCTh ONpeesICHUsS
¥ MHO>KECTBO 3Ha4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()YHKIIHH.

OnepupoBaTh MOHATUSAMH: UYETHOCTh W HEUYETHOCTh (YHKIMH, HyIH (YHKINH,
POMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.

Crpouth U yuTaTh rpaduku JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(YHKLINU C LENBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaguku GYHKUMN Ui UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH NpH
peLIeHUH 3aJad U3 JAPYruX y4yeOHBbIX NPEIMETOB M pealbHOW >KM3HM; BbIpaXkaTh (OpMyIaMu
3aBHCUMOCTH MEX/1Y BETUYNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apupMeTHUYecKass U TeOMETpHUYEcKas
IPOTpecCu.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBAIOIIAsi TEOMETPHUYECKast IPOTPECCHs], CyMMa
0EeCKOHEYHO yObIBAIOLIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBarh 0CIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIIBHOCTEH M MPOTPECCHM JUIsl pEeIIeHUsl pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OIIEPAL[MH HaJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT /Ui ONUCAHUs PeaJIbHBIX MTPOLECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB.

OmnepupoBath MOHATUSAME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, TI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCEI, PA3JIOKEHUE YHUCIIA HA TIPOCTHIE MHOKUATEIU JJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHATLHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapuM YKcia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CBOMCTBa CTeNeHH JJs MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
INOHATUAMU: II0Ka3aTCJIIbHOC YpaBHCHHEC n HEPABCHCTBO, peuiaTtb OCHOBHBIC THUIIbI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

BeimonHaTe mpeoOpa3oBaHusl BBIPAKEHHUH, coAepXkKalluxX JorapugMmbsl; ONEpPUPOBATH
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN M €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPAaBHEHMM JUJIS PELICHUS IPAKTUYECKUX 3a1ay.



HaxonuTe pemienus npocTerlmx CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 0 YCJIOBUIO 3aJa4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh TMOHATUSMHU: TIepUOAWYECKas (QYHKIHS, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHM, TOUKM SKCTpeMyMma (YHKIMH, HauOoJblllee W HAauMEHbIIee 3HaYeHUs (YHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Uccie0BaHus GyHKINH, 3a1aHHOM rpaduKom.

OnepupoBarh  NOHATHSAMH:  TpadUKH  TOKA3aTEIbHOH,  JIOTapU(PMHUYECKOH |
TPUTOHOMETPHYSCKHUX (PYHKIIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCTIOIB30BATh
JUISl pEeLLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TpaduKH JUHEHHBIX YpaBHEHUH H
MCIIOJIB30BATh WX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUMN.

Hcnonp3oBare rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUY;
UCTIOJIB30BaTh T€OMETPUIECCKUN U (PU3UUECKUI CMBICI MPOU3BOAHOM JIJIsl pEILICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCIeNOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
OKCTPEMYMBI, TPUMEHSTH PE3yJbTaThl UCCIICOBAHMS K TIOCTPOCHUIO TPa(HUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JIs1 HAXOXKACHUS HAWIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh NMOHATHSIMHU: MEPBOOOpa3Hasi W WHTErpaj; MOHUMATh T€OMETPUUYECKHI M
(bu3nyecKkuil CMbICT UHTErpaa.

Haxoauth mepBooOpa3Hble dNIeMEeHTapHbIX (YHKIUH; BBIYUCISATH UHTErpal mo dopmyre
Hrrotona—Jleitbuumna.

Pemats npukiagHele 3a1a4d, B TOM YHCIE COLMATbHO-3KOHOMHUYECKOIO U (PU3NYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

N KoaunvecTBoyacoB DJIeKTPOHHbIE
; (uudpoBbie)
n/  HaumMeHoBaHHepa3IeJ0OB H TEMIPOrPaMMbI Bcer Konrpoabnbiepad  IIpakruueckuepad
oOpa3oBaTeJibHbIEpeC
II 0 OThI OThI
ypchbl
1 MHO€eCTBa palHOHAIBHBIX U ICHCTBUTEIBHBIX 14 ) 0 https://myschool.edu.ru/
yrcell. PaiinoHabHbICypaBHEHUS U HEPABEHCTBA
(0} .C
2 YHILUHH ¥ rPaQuici. CTEICHb C ueiIbiM 6 0 0 https://myschool.edu.ru/
IMOKa3aTeJIeM
A i n—oii )
3 qu)MeTquCKHH KOPCHRE [ImOH CTeneHH 18 1 0 https://myschool.edu.ru/
HppannoHaibHeICypaBHEHHS U HEPABCHCTBA
4 DOpMYITBITPUTOHOMETPUH. TPUTOHOMETPUIECKULY 29 1 0 https://myschool.edu.ru/
paBHEHHUSI
[TocnenoBaTeIbHOCTH U TIPOTPECCUHU 5 0 0 https://myschool.edu.ru/
6 [ToBTOpeHue, 0000IIeHUE, CUCTeMAaTH3AIUSI3HAHU I 3 1 0 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIIACC

KosaunvecTBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepasaejioB U (mudpossIe)
n/n TEMIIPOrpaMMbI Bcero Konrpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTe/ibHblepecypChl
1 Hostopetine 6 1 0 https://myschool.edu.ru/
2 TpuronomeTpuueckredyHKIUH 12 1 0 https://myschool.edu.ru/
[IpousBoaHas 1 €€ reOMETPUYECKUI _
3 CMBICIT 11 1 0 https://myschool.edu.ru/
N o
4 PHMEHCHHC Hpom]iOHHOH K 12 1 0 https://myschool.edu.ru/
UCCIIETOBAHUIO (PYHKIIHI
5 Wuterpan 10 1 0 https://myschool.edu.ru/
6 Kom6unaTopuka 11 1 0 https://myschool.edu.ru/
7 DJIEeMEHTBHITEOPUUBEPOSTHOCTEH 7 1 0 https://myschool.edu.ru/
8 Crarucruka 8 1 0 https://myschool.edu.ru/
9 HosTopenue 24 1 0 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 9 0
[MPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Maremarnka: anredpa 1 Hayajia MaTeMaTHYECKOTO aHAlIN3a, TeoMeTpus. Anredpa 1 Havana
MaTeMaTudeckoro ananusa, 10-11 knaccel/ Anumos 1L A., Komsrun FO.M., TkaueBa M.B. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBenieHne

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISL

Maremaruka: anreOpa u Hadajia MaTeMaTHYECKOTO aHaln3a, TeoMeTpus. Airedpa v Hayaa
MaTeMaTudeckoro ananusa, 10-11 knaccel/ Anumos 1L A., Konsrun FO.M., TkaueBa M.B. u
npyrue, AkunoHepHoe oomectBo «M3narenberBo «IIpocBenieHue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET

http://school-collection.edu.ru — komaekius 06pa3oBaTeIbHBIX PECYPCOB;
InternetUrok.ru - Buneo ypoxku;

www.math-on-line.com-3anuMarenpHas MaTeMaTHKa;

https://uchi.ru/



