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MOSICHUTEJIBHAS 3AITUCKA

PaGouast mporpamma y4eb6HOro Kypca «Ayiredpa U Havajga MaTeMaTHYECKOro aHajan3a» 0a30BOT0 ypOB-
Hs U1 oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DefepanbHOr0 TOCYJapCTBEHHOTO 00pa3oBa-
TEJILHOTO CTaHAAPTa CPelHEro o0Iero oopa3oBanus, C y4éTOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMMH, TPEIb-
SBIISIEMBIX K MaTeMaTHYECKOMY OOpa3OBaHHIO, M TPAIUIMA POCCUIICKOro oOpa3oBaHus. Peamuzarus mpo-
rpaMMbl 00€CTICUMBACT OBJIAJICHUE KIIOYEBBIMH KOMIIETCHIIUSIMH, COCTABIISIFOIIMMU OCHOBY JIJISl CAMOpPa3BH-
TUSL U HETPEPHIBHOTO 00pa30BaHus, LEJIOCTHOCTh OOMIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATENILHOTO pa3-
BUTHS JIMYHOCTU O0YUAIOIIUXCSI.

HEJIU N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOT0 aHAIM3a» SBJSETCA OJHUM U3 HauboJiee 3HaYMMBIX B IIPO-
rpaMMe CTapllied IIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ECIeUYnBaeT WHCTPYMEHTAIbHYIO 0a3y ams
U3yUYEHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOi CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBILIJICHHE YYallUXCsl Ha YPOBHE, HEOOXOAMMOM JJIsl OCBOEHUS KYpCOB HUHPOPMATUKH, OOIIECTBO3HAHUS, K C-
TOpHUH, CIIOBECHOCTU. B pamkax JaHHOro Kypca ydalluecs OBJIa/IeBalOT YHUBEPCAIbHBIM S3bIKOM COBPEMEH-
HOU HayKH, KOTopas pOpMYyJIMPYET CBOHM JOCTH)KEHUSI B MaTEMaTHYECKOU (opme.

Kypc anrebpsl n Hauas MaTEeMaTHYECKOTO aHAIN3a 3aKJIaJbIBACT OCHOBY JUIS YCIIEIIHOTO OBJIAJACHUS
3aKoHaMH (U3UKU, XMMUHU, OMOJIOTUH, IOHUMAaHNs OCHOBHBIX TEHJEHIMH 3KOHOMUKH U OOILECTBEHHOM KU 3-
HU, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HC-
[I0JIb30BAaTh UX B MOBCEIHEBHOW XMU3HU. B Toxke BpeMs oBiazieHHe aOCTPaKTHBIMU M JIOTMYECKU CTPOTUMHU
MaTeMaTUYECKUMU KOHCTPYKLMSMHU Pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHH-
HOCTb YTBEPXJIEHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3allnio, abCTparupoBaHue U aHAJIOTUIO, GOpMHU-
pYeT KpeaTUBHOE U KpUTHUYECKOE MbllluIeHUe. B Xoze n3ydenus anreOpbl U Haual MaTeMaTUYeCKOro aHalln3a
B CTapllell IIKoJe y4alluecs MOJIY4aroT HOBBIN OINBIT PEeUICHUs MPUKIAAHBIX 33/1a4, CAMOCTOSITEILHOTO I0-
CTPOCHHSI MaTEMaTUYECKUX MOJENEH pealbHbIX CUTYyallud U MHTEPIPETALUU HOJYyYEHHBIX PELICHUH, 3HAKO-
MSTCS C IpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NMPHUPOJIe, HAYKe U B UCKYCCTBE, C BBIIAIOIIUMUCS
MaTEMaTUYECKUMHU OTKPBITUAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HaYMTENbHBIM BOCIHTATENbHBIM IMOTEHIIMAIOM, KOTOPBIM pealn3yeTcs Kak 4depes
yueOHBI MaTepuai, CocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOT'O MUPOBO33pPEHUS, TaK U yepe3 creuuduKy
y4eOHOIl AeqTenbHOCTH, TPEOYIOLIeH CaMOCTOSATEIbHOCTH, aKKYPaTHOCTH, MPOOKUTENIbHON KOHIIEHTpaLluu
BHHUMAaHUS U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIN PE3yJIbTaT.

B ocHoBe MeTonuku 00ydyeHust anreOpe U HadyajgaM MaTeMaTUYeCKOTo aHaJIU3a JIEKUT AeATeIbHOCTHBIN
IPUHLINI O0yUEHUSI.

CrpykTypa Kypca «Anredpa ¥ Hayajlla MaTeMaTHUYECKOTO aHalIM3a» BKIIOYAET CIEAYIOIIHEe CoJepKa-
TEJIbHO-METOJIMUECKUE JTUHUU: «Hucla 1 BbIUUCIEHUN», «DYHKIUU U TpapUKN», «Y paBHEHUS U HEPABEHCT-
Ba», «Hawama maremaTmueckoro ananmusa», «MHOXecTBa U JIOrMKa». Bce OCHOBHBIE COlEp:KaTEIbHO-
METOJMYECKHE JIMHUU U3Yy4YaloTCs Ha MPOTSKEHUH JABYX JieT oOyueHusl B cTaplled IIKOJie, ECTECTBEHHO J0-
NOJIHSAS IPYT ApYra ¥ MOCTENEHHO HACBIIAsCh HOBBIMM TEMAaMU U pa3fesaMu. [[aHHBIN Kypc ABIIE€TCS UHTE-
I'PaTUBHBIM, IOCKOJIBKY 00BEIMHSET B cebe coliepKaHhe HECKOJIbKUX MaTeMaTHYeCKHX JUCHUIUIMH: anredpa,
TPUTOHOMETPHSI, MaTEMaTHUYECKHUI aHaIn3, TeOpHUsl MHOXeCTB U Jip. [Io Mepe Toro kak ydaiuecs: OBlaJeBaloT
BcE€ OoJiee IUPOKUM MaTEeMaTHYECKHUM allapaToM, Y HUX MOCJIEI0BaTeNbHO (JOPMUPYETCS U COBEPUICHCTBY-
€TCsl YMEHUE CTPOUTh MAaTEMATUYECKYI0 MOJIENb PEalbHOW CUTyalluH, NIPUMEHATH 3HAHMs, NOJYYECHHBIE B
Kypce «Anre0pa U Hayajla MaTeMAaTUYECKOTO aHAIN3ay, I PEIICHUs] CAMOCTOSATEIBHO C(HOPMYITHUPOBAHHOM
MaTeMaTU4YeCcKOl 3a1auu, a 3aTeM UHTEPIPETUPOBATH MOTYYEHHbIN pe3ynbTar.

CopepxarenbHo-MeTOANYECKas TUHUS «Huclia U BBIYUCICHUS» 3aBepliaeT (OpMUPOBAHNE HABBIKOB HC-
NOJIb30BAaHMUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLI0 HauaTO B OCHOBHOM mIKoje. B crapmieil mkone ocoboe
BHUMaHMUE yJenseTcst JOPMUPOBAHUIO POUYHBIX BHIYMCIUTEIbHBIX HABBIKOB, BKIIOUAIOIIUX B ce0sl UCIOIb30-
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BaHHUE Pa3IMYHBIX (POPM 3amMcu JeHCTBUTENBHOIO YNCIA, YMEHHUE PAllMOHAIBHO BBIOJIHATH ACHCTBUS C HU-
MH, JIeJ1aTh NPUKUAKY, OLIEHUBATh pe3yabTar. OOyuaromuecs Mojy4yaroT HABBIKA MPUOIMKEHHBIX BBIYMCIIE-
HUH, BBIIIOJHEHUS JEHCTBUI C YMCIIaMHM, 3alIMCAaHHBIMKU B CTAaHIAPTHOW (OpMe, NCTIOIH30BAHUS MaTeMaTHYe-
CKMX KOHCTAHT, OLICHUBAHHUs YUCIIOBBIX BBIPAKECHUM.

JIuHus «YpaBHEHUS M HEPABEHCTBA» Pealn3yeTcsl Ha MPOTSHKEHUH BCero o0yyeHMs B cTaplieil mkouie, 1mo-
CKOJIBKY B Ka)KIOM pasjiesie IporpaMMbl MPeAyCMOTPEHO PEIIeHHEe COOTBETCTBYOMMX 3a1a4. OOyuatomuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMH PELUEHUs LENbIX, PALlMOHAIbHBIX, UPPALMOHAIBHBIX, IIOKA3aTEIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKHX YPAaBHEHUH, HEPAaBEHCTB U MX cucTeM. [lomydyeHHble yMEHHS uc-
HOJIB3YIOTCS MPU MCCIEJOBAHUU (PYHKIUI € MOMOLIBbIO TPOM3BOAHOM, PEIIEHUH NMPUKIAAHBIX 33734 U 33134
Ha HaxO0XJIeHHe HauOOoJIbIINX U HAUMEHBIINX 3HaUeHUH (pyHKUMHU. JlaHHAs coepxKaTenbHas JIMHUSA BKIOYAeT
B ce0s Taxke (POpMUPOBAHHE YMEHUI BBIOIHATH Pacuy€rhl Mo GopmyiaM, MpeoOpa3oBaHus LEIbIX, PALUO-
HaJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKECHUN, COAEPIKALLUX CTEIe-
HU U Jorapudmel. brarogaps usydeHuro anredOpandyeckoro Marepuasa MpOMCXOIUT JAajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOI'O MBILUIEHUS y4yalluxcs, GOPMUPYIOTCS HaBBIKU JI€AYKTUBHBIX PacCyxie-
HU, pabOTHI ¢ CHMBOJIbHBIMU (hOpMaMH, TIPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB
U HepaBeHCTB. AnreOpa npezaraer 3¢(eKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHHsI TPAKTUIECKUX U €CTECTBEH-
HO-Hay4HBIX 3aJa4, HaIrJJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTtenbHo-MeToAnYecKast TUHUS «DYHKIUU U TpaQUKI» TECHO MEperieTaeTcsl ¢ APYruMU JTMHUSIMU
Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 33JaET IIOCIIEI0BATEIbHOCTh U3yYeHUsl MaTepraina. M3yueHnue crenen-
HOM, TIOKa3aTeNbHOM, JOrapu(MHUECKOW U TPUTOHOMETPUUECKUX (PYHKIHUH, UX CBOHCTB M Ipa)MKOB, HC-
10JIb30BaHKe (QYHKIMH JUI peleHus 3a/1a4 U3 APYruX yu4eOHbIX MPEIMETOB U pPeanbHOM )KU3HU TECHO CBs3a-
HO KaK C MaTeMaTUYeCKUM aHAJIM30M, TaK U C PeLICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Oosibiioe BHU-
MaHHe yJenseTcs: (OPMHUPOBAHUIO YMEHHS BBIPaXKaTh (POpMylaMH 3aBHCHMOCTH MEXAY Pa3IUYHBIMU BEIIH-
YHHAMH, UCCIIEI0BATH MOTYYeHHbIE (DYHKIIMH, CTPOUTH UX IpaduKu. MaTepua 3Toi cofepKaTeIbHON JTMHUN
HallEJICH Ha Pa3BUTHE YMEHUN M HABBIKOB, MO3BOJIIIOLIMX BBIPAXKaThb 3aBUCUMOCTH MEKIY BEIMYMHAMU B
pasin4yHoil opme: aHanUTHYECKOH, rpaguueckoil U cioBecHOl. Ero nzyuenue cnocoOCTByeT pa3BUTHIO aJl-
TOPUTMUYECKOTO MBIIIIEHHUS, CTIOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AllMH, UCIIOJIb30BAHUIO aHAJIOTHA.

CopepxarenpHas 1uHus «Hayana MaTeMaTnyeckoro aHajan3a» MO3BOJISIET CYIIECTBEHHO PACHIMPUTH KPYT
KaK MaTeMaTHYeCKHMX, TaK U MPUKIATHBIX 3a7ad, JOCTYIHBIX OOYYaroIIMMCs, Y KOTOPBIX MOSIBJISETCS BO3-
MOKHOCTb MCCJIEI0BAaTh U CTPOUTH Ipaduku (QyHKIUM, onpenensTh UX HauOoJbLIMEe U HAaMMEHBIINE 3Haye-
HUS, BBIYMCIATH IUIOMAAN GUTYp U 0OBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpEHHMs IporeccoB. [laHHas co-
JiepKaTelIbHasl JIMHKUSI OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHHSI MAaTEMAaTUYECKUX MOJEJIEN peabHbIX CH-
Tyalui, HaX0KICHHUs] HAWIy4ylIero pelIeHusl B PUKIIAIHBIX, B TOM YHCJIE COLUAIbHO-D)KOHOMUYECKUX, 3a]1a-
yax. 3HAKOMCTBO C OCHOBaMM MaT€MaTHUYECKOTo aHaJn3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO, (hopManb-
HO-JIOTUYECKOT0 M KPEaTMBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHMH PACHO3HABATH HPOSBIECHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOyyaronyecs: y3HatoT O BBIJIAIOLIUXCS Pe3ybTaTax, MOJTy4eH-
HBIX B XO/I€ Pa3BUTHUS MaTEMAaTUKHU KaK HAYKH, U UX aBTOPAX.

CopnepxaTenpHO-METONYECKAS JIMHUAA «MHOXECTBA U JIOTUKa» B OCHOBHOM IOCBSILIEHA 3JIEMEHTaM TEO-
pUU MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIEC IIPEACTABIICHNS IIPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTH-
KU U Tpe/saraiT Hanbojee YHUBEPCATbHBIN SI3bIK, 00bEIUHSAIOIIUN BCE pa3/ieibl MaTEMATHKU U €€ MpUIo-
JKEHU, OHM CBSI3BIBAIOT Pa3HbIE MaTEMAaTHUYECKHE TUCHUIUIMHBI B €IMHOE 1enoe. [103ToMy BaXHO 1aTh BO3-
MO>KHOCTb IIKOJIbHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMATUKU U HUCIIOJIB30-
BaTh €0 JUUISl BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajila MaTEMaTHYECKOT0 aHAJIN3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI MAaTEMAaTUYECKOTO
MOJIETMPOBaHUS, KOTOPBIE MPU3BaHbI C(HOPMUPOBATH HABBIKM MOCTPOEHUSI MOJIETIEH peabHbIX CUTYalUui, HC-
CJIEZIOBAHUS 3TUX MOJEJEH ¢ MOMOIIBIO amnmapara aareOpbl 1 MaTeMaTHYeCKOro aHajlu3a U MHTEPIpEeTaluu
[IOJIYYEHHBIX pe3y/IbTaToB. Takue 3aaHus BIUIETEHBI B KaXABIM U3 pa3[eiaoB IIPOrPaMMBI, IIOCKOJIBKY BECh
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MaTepuai Kypca IHUPOKO HCIONb3YeTCs IS pellieHrs NPUKIaAHbIX 3a7a4. [Ipu periennn peainbHbIX TPaKTH-
YEeCKUX 3aJlad yyalluecs pa3BUBAIOT HAOIIOJATeNbHOCTh, YMEHUE HAaXOIUTh 3aKOHOMEPHOCTH, abcTparupo-
BaThCsI, UCIIOJIB30BaTh aHAJIOTHIO, 0000IATh M KOHKPETHU3UPOBaTh mpodiemy. [lesreapHOCTh o popMupoBa-
HUIO HaBBIKOB PEIICHUS MPUKIIAJHBIX 33124 OPraHU3YeTCsl B poIiecce U3yUeHHsI BCEX TeM Kypca «Anredpa u
Hayaja MaTeMaTUYeCKOro aHaIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B y4ueOHOM miaHe Ha U3ydeHHE Kypca aareOphbl H Hadall MaTEeMaTHYECKOTO aHalIM3a Ha 6a30BOM ypOBHE
oTBOAMTCS 2 Yaca B Hepelnto B 10 kiacce u 3 yaca B Henenro B 11 kitacce, Bcero 3a aBa roja ooyuenus — 170
YacoB.

B pamkax peanmzanmu npenmera " AnreOpa u Havanma maremaTtmueckoro aHanmmsza " B 10-11 kmaccax
OCYIIECTBIIsIeTCS MPOoGOpUEHTAIIMOHHAS Pa00Ta B YPOUHOU JIeATEIHHOCTH.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yucia ¥ BLIYUCICHUSA

Pammonanbupie yncna. OOBIKHOBEHHBIC U JIECSTUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOTNICCKHE
npobu. ApudmMeTrueckue Onepanui ¢ padoOHATBHBIMHA YUCIAMH, MPEOOPa30BaHMUS YUCIOBBIX BBIPAYKCHHIA.
[Tpumenenue 1pobel 1 MPOLEHTOB Ul PELICHUs MPUKIAIHBIX 33a4 U3 Pa3InYHbIX OTpaciel 3HaHUH U pe-
aJbHOM JKU3HMU.

JleiicTBuTenbHBIC YnCia. PalinoHansHbIe U UPPAMOHATILHBIC YUCIa. ApruMETHUSCKHE OTICPAIlUU C JICHUCT-
BUTENIbHBIMU uHciiaMu. [IpuOamkEHHbBIE BBIUMCIICHUS], IPAaBUjIa OKPYTJICHUS, IPUKUIKA U OLIEHKa pe3yJbTaTa
BBIYMCIICHUM.

Crenenb ¢ 1ensiM nokazateneMm. CTangapTHast ¢popma 3amHcH JIeHCTBUTENBHOrO yncia. Vcnonabp3zoBaHue
NOIXOA1IeH (OpMBI 3aIIUCH JAEUCTBUTEIBHBIX YHCEN JJIS PEIICHUs NMPAKTUYECKUX 33134 U MPEACTaBICHUS
JTAHHBIX.

Apudmerndeckuil KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apudMeTHUeCKUMU KOPHIMU HaTypalbHOM
CTEIEHU.

CuHyC, KOCMHYC M TaHT'€HC YHMCIOBOrO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTAaHI€HC YUCJIOBOTO apry-
MEHTA.

YpaBHeHHUs1 M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPa30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI.

YpaBHeHuUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pewienne nppaliioOHaIBHBIX YPABHEHUN U HEPABEHCTB.

PeuieHne TpUroHOMETPUYECKUX YPABHEHUM.

[TpuMmeHeHre ypaBHEHUH U HEPABEHCTB K PELIEHUIO0 MaTeMaTHUECKUX 3aJlad U 3a/1a4 U3 pa3INyuHbIX objac-
Tel HayK! U PEATbHON KU3HH.

DOyHKUUH U rPpaduKu

OynK1us, crocoos! 3ananus Gynkuun. I'papux Gynxnun. Bzanmuo oOpatHblie GyHKINN.

Ob6unacTp onpezeneHus U MHOXKeCTBO 3HaueHUN pynkuuu. Hynu ¢ynkuuu. IIpomexyTku 3HaKOMOCTOSH-
cTBa. UETHBIE U HEYETHBIE PYHKIIUH.



CrenenHas QyHKIUS ¢ HATypaJIbHBIM U IEJIBIM Moka3ateneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk
KOpHsI N-OM CTENEeHHU.

TpuroHomeTpuyeckas OKpy>XKHOCTb, OIIPEICIICHHE TPUTOHOMETPHUECKUX (PYHKIIHI YUCIIOBOTO apryMEHTa.

Hauvana maTemaTnuyeckoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEH. MOHOTOHHBIE TIOCIEI0BATEIBHOCTH.

ApudmeTrnueckast 1 reomeTpruueckas mporpeccun. beckoneuHo yobiBaromas reoMeTpuyecKas mporpeccusi.
Cymma OeckoHEYHO yOBIBAIOIICH reoMeTpuueckoi mporpeccuu. GopMyna CI0XKHBIX MPOIEHTOB. Mcmonb30-
BaHUE MMPOTPECCUU ISl PEUICHUS PealIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHoxkecTBa H JIOTHKA

MHoOkecTBO, omepanuu HajJ MHOxkecTBamu. Juarpammbl Oitnepa—Benna. [lpuMeHeHue TEOpETHKO-
MHOKECTBEHHOTO anmnapara JJisi ONUCaHUsl PEaJIbHBIX MPOIECCOB U SIBICHUMN, MPU PEIICHUH 3a/1ay U3 JAPYTUX
y4eOHBIX IPEAMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BIYHCICHUSA

Harypanbnsle u nensle yncia. [I[pu3Haky 1e1MMOCTH LEIBIX YACEN.

CreneHs ¢ palMOHAIBHBIM ITOKa3aTeaeM. CBOWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTapH(PMEI.

YpaBHeHHUs] M HEpaBEHCTBA

[TpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAILMX JIOTAPU(MBIL.

ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIEHU C pAllMOHAJIbHBIM IIOKA3aTEeNIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TUHENHBIX YpaBHEHUHU. PellleHne NpUKIagHbIX 3a/1a4d C IOMOIIBI0 CUCTEMBI JINHEHHBIX YpaBHeE-
HUI.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a1ad U 3a/1a4d U3 pasiiny-
HBIX 00J1acTell HAyKu U peabHOM JKU3HU.

DOyHKUUH U rPapuKu

Oynkuus. [lepnoanueckue Gynkunu. [IpomMexxyTku MOHOTOHHOCTH (QYHKIMU. MaKCUMyMbl I MUHUMYMBI
dbyakuun. Haubonpiiee 1 HanMeHbIIee 3HaYCHUE (PYHKITUN HA TTPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[Toka3zarenbHas u norapupmudeckas GyHKIHUU, X CBOHCTBA U Tpa(UKH.

Hcnonws3oBanue rpadukoB GyHKIIUN JUTsl pelIEHUs] YpaBHEHUHN U JIMHEWUHBIX CUCTEM.

Wcnonb3oBanue rpagukoB GyHKIUI A UCCIEI0BAaHUS MPOLECCOB M 3aBUCUMOCTEN, KOTOPHIE BOSHUKAIOT
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HHU.

Hayana mareMaTH4ecKoro aHajamsa

HenpepriBable pyHKIIMU. MeTon MHTEPBAIOB /7Sl pELICHHS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuit u GpU3NYECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHbIie 3neMeHTapHBIX QYHKIUH. DOpMysbl HAXOXKICHUS MPOU3BOIHON CYMMBI, IPOU3BEICHUS U
Y4aCcTHOTO (DYHKIIHH.

[TpuMeHeHre NMPOU3BOAHON K HCCIIENOBaHUIO (PYHKIMI HA MOHOTOHHOCTh U 3KCTpeMyMmbl. Haxoxnenue
HauOO0JIbIIEr0 U HAMMEHBIIET0 3HaYeHHs] (YHKIIMU Ha OTPE3KE.



[TprMeHeHre MPOU3BOIHOM AJI1 HAXOKICHHS HAWIYULIEro pelieHusl B IPUKIIAIHBIX 3aa4ax, AJis onpese-
JICHUsI CKOPOCTH TpoIiecca, 3aaHHOro GOpMYIIoN Uitk TpaduKoMm.

[lepBooOpasnas. Tabnuma nepBooOpa3HbIX.

Wurerpan, ero reomerpudeckuii U (usmueckuil cMbici. Beraucinenue uwHTerpaia mo Gopmyne Hprorto-
"Ha—JleliOHUIIA.

INVIAHUPYEMBIE PE3YJIbTATBI

OcBocHUE y‘IC6HOF0 npeamMeTa «MatemaTuKay JI0JDKHO o0ecIeYnBaTh AOCTHIKCHUC HAa YPOBHC CPCAHCEIO
O6I_HCFO 06pa3OBaHI/I${ CICAYIOIUX JTUYHOCTHBIX, METAIIPCAMETHBIX U MMIPECAMETHBIX 06p330BaT€J'II>HBIX PE3Yyiib-
TaToOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yJabTaThl OCBOEHUS POrpaMMbl y4eOHOro mpeamera «MaTeMaTuka» XapaKTepu3yrTCs:

['paxxiaHCcKOE BOCIIUTAHUE!

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOW MO3MLIMU OOYYaroIlerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA
poccuiickoro oOuiecTBa, MpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (PYHKUHMOHMPOBAHUS Pa3IUYHbBIX
CTPYKTYD, ABJICHUH, IPOLEIYp IPAXKAAHCKOT0 00I1IecTBa (BEIOOPHI, ONPOCHI U Ip.), YMEHHEM B3aUMOIEHCTBO-
BaTh C COLMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYEHUEM.

[TaTpuoTnueckoe BocUTaHuUE:

c(OpPMUPOBAHHOCTBIO POCCUNCKOMN I'pa)/1aHCKON MIEHTHUYHOCTH, YBA)XKEHUS K IPOLUIOMY U HACTOSILEMY
POCCUICKON MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSM POCCHUICKMX MAaTEMAaTUKOB U POCCUM-
CKOM MaTeMaTH4eCKOH IIKOJIbI, K UCIIOJIb30BAHUIO ITHX JOCTHKEHUH B JPYTUX HayKax, TEXHOJIOTHUAX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HaHMEM JYXOBHBIX IIEHHOCTEH pocCUiCKOro Hapoaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMUS,
9TUYECKOIO MOBEJEHUS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM JTOCTH)KEHUN HAyKH U JESATEIBHOCTBIO
y4€HOr0; 0OCO3HAHUEM JIMYHOIO BKJIaJ|a B IOCTPOEHUE YCTOMYMBOTO Oy IyILETO.

DcTeTndecKkoe BOCIUTAHUE:

JCTETUYECKUM OTHOIIEHHEM K MHPY, BKIOYas 3CTETHKY MaT€MaTHYECKMX 3aKOHOMEpPHOCTEH, OOBEKTOB,
3a/1a4, peIIeHNH, pacCyKI€HNI; BOCIPUUMUYUBOCTBIO K MAaTEMaTHYECKUM aClIeKTaM pPa3JIMYHbIX BUJIOB UCKYC-
CTBa.

®u3nYecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS MPUMEHATh MaTeMaTHUYECKUE 3HaHUS B MHTEpecax 3/10pOBOTrO U Oe30IacHo-
ro oOpasa >KM3HH, OTBETCTBEHHOTO OTHOLLIEHUS K CBOEMY 370pPOBBIO (3J0pPOBOE MHUTAaHUE, cOATaHCUPOBAHHBIN
PeXHUM 3aHATUH M OT/bIXa, peryisipHas (u3nyecKas aKTUBHOCTb); (PM3NYECKOTO COBEPUICHCTBOBAHMUS, IpPU
3aHATHUSIX COPTHUBHO-03J0POBUTEIBHON JESTENbHOCTHIO.

TpynoBoe BocriuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K PasiM4YHbIM cdepam mpodec-
CHUOHAJILHOW J1eATEIbHOCTH, CBA3aHHBIM C MAaTEMATHUKON U €€ TMPUJIOKEHUSIMU, YMEHHUEM COBEpPIIAaTh OCO3HAH-
HBIM BBIOOp Oynyielt mpodeccuu M peann3oBbIBaTh COOCTBEHHBIEC KU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CIIO-
COOHOCTBIO K MaTeMAaTHYECKOMY OOpa30BaHHMIO U CaMOOOPA30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHO-
CTBIO K aKTUBHOMY YYaCTHIO B PEIIEHUH MPAKTHUUECKUX 3a/1a4 MAaTEMaTUYECKOM HaIIPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYpPbl, TOHUMAHUEM BIUSHUS COLUATBHO-DKOHOMUYECKUX TPO-
IIECCOB Ha COCTOSHHE MPUPOAHON M COIMATIBHOM Cpeabl, OCOZHAaHUEM TJI00AIBHOrO XapakTepa JKOJIOTHYe-
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CKUX Ipo0JieM; OpHeHTaluel Ha IPUMEHEHNEe MaTeMaTHUeCKUX 3HaHUM JUId pelIeHus 3a7a4d B 00JIaCTH OKpY-
JKarolle cpenpl, MIAaHUPOBAHUS MOCTYIIKOB M OLEHKH WX BO3MOXKHBIX MOCJIEICTBUN AJIs OKpYyXkaromie cpe-
JTBL.

LlenHocTy Hay4HOTO MMO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIECTBEHHON MPAaKTUKH, MOHMMAHUEM MaTeMaTHYeCKOil HayKu Kak cepbl 4eIOBEUeCKON AesSTeNIbHOCTH,
ATANoB €€ Pa3BUTUS U 3HAYMMOCTH JIJIsl Pa3BUTHS IIUBUIIM3AIIMH; OBJIAJICHUEM S3bIKOM MAaTEMaTHUKHU U MaTeMa-
TUYECKON KyJIbTYpOH KaK CPEACTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISITH TPOSKTHYIO U UCCIIEI0BA-
TENbCKYIO IeATEIbHOCTh MHANBUIYaIbHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenmeTHble pe3ybTaThl OCBOSHHUS IIPOrpaMMbl yueOHOro npeamera «MaTtemaTtukay XapakTepusy-
IOTCS OBJIQJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCliCMBUAMY, YHUBEPCATbHbIMU KOMMYHUKAMUG-
HbIMU OeliCMBUAMU, VHUBEPCAbHLIMU Pe2YNAMUBHBIMU 0eUCMBUIMU.

1) Vuueepcanvnvie nosnasamensvhvie oeticmsus, obecneuugaiom opmuposanue 6A306blX KOSHUMUGHIX
npoyeccog o6yuarowuxcs (0ceoenue Memooos NOHAHUA OKPYHCAIOWe20 MUpa,; npuMeHeHue 102UdecKux, uc-
c1e008amenbCKux onepayuil, ymeHuu pabomams ¢ uHgopmayueti).

bazoBble mornyeckue nemMCTBUS:

®  BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHUYEeCKUX OOBEKTOB, MOHITHI, OTHO-
HICHUI MEXAY MOHIATHIMH; (OPMYIUPOBATH OMpEeNICHNUs MOHATHIA, YCTAaHABIUBATH CYIIECTBEHHBIN MPU3HAK
KJIaccu(pUKaIuM, OCHOBAaHHS 1l 00OOIIEHUS U CPaBHEHHSI, KPUTEPHH ITPOBOIMMOTO aHAIN3a,;

®  BOCIPHUHHUMATbH, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHbIE U OTPULIATENIbHEIE,
€JIMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;

®  BBIBIATH MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (DaKkTax, JaHHBIX, Ha-
OJIFOZICHUSIX M YTBEPIKACHUSX; MIPEIaraTh KPUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e  JIeNaTh BBIBOJIBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHHH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;

®  TIPOBOJUTH CAMOCTOSITEILHO JI0KAa3aTEIhCTBA MAaTEMATUUECKUX YTBEPKACHUHN (TPsIMbIE U OT MPOTHUB-
HOTO), BBICTpanuBaTh apryMEHTAIlMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHHUSI U BBIBO/JIbI;

e  BBIOMpATh criocod pelieHus: yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PELLEHUS, BEIOUPAThH
HauboJee MOAXOIAIINI ¢ YUETOM CaMOCTOSATEIHHO BBIACIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbckue NeHCTBUSA:

®  ICIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT IMO3HAHUS; (OPMYITUPOBATH BOIMPOCHI,
¢ukcupyroue npoTuBopedre, npodIeMy, ycTaHaBIUBaTh UCKOMOE U JJaHHOE, (pOpMHpOBaATh TUIIOTE3Y, ap-
TYMEHTUPOBATH CBOKO MO3UIINIO, MHEHHUE;

® MPOBOJUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN 3KCIEPHUMEHT, UCCIIEJOBAHUE 10 YCTAaHOBJIEHHUIO OCO-
OCHHOCTEW MaTeMaTH4ecKoro oObeKTa, SBICHHUS, MPOIECCa, BBIABICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU,
SIBJICHUSIMU, TTPOLIECCAMU;

®  CcaMOCTOATENbHO (OPMYIHUPOBATh 000OIIEHUS U BHIBOJBI MO pe3yjbTaTaM IMPOBEAEHHOTO HabIoJe-
HUS, KCCIIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIECHNUI;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBLABUTATH MPENIOJIOKEHNUS O €ro pa3BU-
THUU B HOBBIX YCJIOBHSIX.

Pa6ota c undopmarueii:



®  BBIIBJIATH JAeDUIIUTHI HH(DOPMAIIUH, TAaHHBIX, HEOOXOIMUMBIX JUIsI OTBETA HA BOTIPOC U JJISl PEIICHUS 3a-
Jlauu;

e  BBIOMpaTh MHPOPMAIMIO U3 MCTOYHHUKOB PA3JIMYHBIX THIIOB, aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M
UHTEPIPETHPOBATH MHPOPMAITUIO PA3THYHBIX BHIOB U ()OPM MPEICTABICHUS;

®  CTPYKTYpUpOBaTh HH(GOPMAIHIO, MPEICTABIATH €€ B Pa3IMUHBIX (POpMax, WILTFOCTPUPOBATH rpaduye-
CKU;

®  OICHMBATH HAIEXKHOCTh HHPOPMAIMHU 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM KPUTECPHSIM.

2) Vuusepcanvivie KOMMYHUKAMUBHBbLE 0eliCMEUs, 00eCneyusam cQopmMuposaHHOCMb COYUAIbHBIX HA-
8bIKOG 00YUAIOUUXCSL.

OO61ueHue:

®  BOCIPUHHMATH U (OPMYIIUPOBATH CYXKIICHHUS B COOTBETCTBHH C YCIOBHSMH U LEISIMU OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJIy pelICHUs 331a4l, KOMMEHTUPOBATh MOJyYCHHBIN PE3yIbTaT;

e B X0JIe 00CYXJIeHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOi TeMBbI, TPOOJIEMBI, peracMoi 3a-
Jlauu, BHICKA3bIBaTh WJICH, HAICIICHHBIC HA MOWMCK PEIICHUS; COMOCTABISATh CBOM CYXICHHS C CYKICHUSIMHU
JPYTUX y4aCTHUKOB JMaliora, 0OHApyKUBaTh Pa3IMYMe U CXOJCTBO IMO3UIIMIA; B KOPPEKTHOU dopme hopmy-
JIMPOBATh PA3HOTJIACHS, CBOM BO3PaKCHHUSI;

®  TPEICTaBIATh PE3YJIbTATHI PEUICHHUS 3a/1a4M, YKCIICPUMEHTA, UCCIICAOBAHUS, IPOCKTA; CAMOCTOSATEIb-
HO BBIOMPATh OPMAT BBICTYIUICHHS C YUETOM 3a/1au MPE3CHTAIIMY 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHUYECTBO:

e [IOHMMaTh M MCIIOJH30BaTh MPEHUMYINECTBA KOMAHIHONW W HHIMBUAYyaJIbHOW pabOTHI MPH PELICHUN
y4eOHBIX 3a/]1a4; IPUHUMATH 1eJIb COBMECTHOM JIESTEIBHOCTH, IUIAHMPOBATh OPraHU3AIMI0 COBMECTHOU pado-
TBI, PACTIPEACIATh BUIBI paOOT, JOrOBApPUBATHCS, 00CYKAATh MPOILIECC U Pe3ysbTaT paboThl; 00001IIaTh MHE-
HUS HECKOJIbKHX JTFOJICH;

®  y4YacTBOBaTh B IPYNIOBBIX (Gopmax paboThl (0OCYKIACHUS, OOMEH MHEHHIA, «MO3TOBBIC HITYPMbD» U
WHBIC); BBIOJIHITH CBOIO YacTh PabOTHI U KOOPAMHHUPOBATH CBOU JCHCTBHUS C JAPYTMMH WICHAMH KOMaHJIbI;
OLICHMBATh KA4YECTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO KPUTEPUAM, cHOPMYIHMPOBAHHBIM YYaCTHUKAMH
B3aUMO/ICHCTBUSI.

3) Vuusepcanvuvie pecynamuenvle oelicmeus, 06ecneuusarom GopmMuposanue CMbiClosblx YCMaHOB0K U
HCUBHEHHBIX HABLIKOB TUUHOCTIU.

Camoopranusanus:

COCTaBIIATH IUJIaH, aJITOPUTM PEIICHHUS 3a/1a4i, BHIOUPATh CIIOCO0 PEUICHUsS ¢ YIETOM UMEIOIIUXCS pecyp-
COB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YIETOM HO-
BOI HH(pOpMaIUH.

CaMOKOHTpOJIb:

e  BJAJICTh HaBBIKAMH TO3HABATEIILHOW Pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUI M MBICIIH-
TENBHBIX MPOIECCOB, UX PE3yJbTATOB; BIIAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe-
3yJIbTaTa PEIICHUS MAaTeMaTUUYECKOM 3a/1a4u;

e  [PEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/a4H, BHOCUTh KOPPEKTHBHI B
NeSITeJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

®  OICHHWBATh COOTBETCTBHE PE3yJIbTaTa IENU U YCIOBHUSIM, OOBSICHATH MPHUYMHBI JTOCTH)KCHHS WA HeE-
JOCTHDKEHUS PE3yJIbTaTOB JIEATSILHOCTH, HAXOJAUTh ONIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI



OcBoenne yuebHOro Kypca «Anredpa 1 Havyajga MaTeMaTHYECKOrO aHaJM3a» Ha YPOBHE CPEAHEro OOIIEero
00pa3oBaHus TOJKHO 00ecreynBaTh TOCTHKEHUE CIIEIYIONIUX MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BLIYMCICHUA

OnepupoBaTh NOHATUSAMHU: PallMOHAIBHOE U JEHCTBUTEIIBHOE YUCII0, OOBIKHOBEHHAS U JIECATUYHAsI 1pO0b,
IPOLIEHTBHI.

BrimonsaTe apupmMeTrHuecKre ornepannun ¢ paiMoHaIbHBIMU U JCHCTBUTEILHBIMHI YUCIIAMH.

BeinonHATe npuOamkEHHbIE BEIYUCICHHSI, UCIIOIb3Ys MIPaBUJIa OKPYIJICHUS, J1eJ1aTh NPUKUIKY U OLIEHKY
pe3ysbTara BHIYUCICHUH.

OnepupoBaTh MOHATHSAMU: CTETNECHD C LEJIBIM MOKa3aTeaeM; CTaHAapTHas (popMa 3arucu JeiCTBUTEIBHOTO
Yrcia, KOPeHb HATypalbHOW CTENEHM; UCIOIB30BATh MOAXOAIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCET
JUI PEeLIeHUs IPAaKTUYECKUX 3a/1a4 U MPEe/ICTaBIECHUS IaHHbIX.

OnepupoBaTh NOHATHSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJILHOTO YIJja; UCIOJIb30BaTh 3alIUCh IPOU3-
BOJIHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HePaBeHCTBA

OnepupoBaTh MOHATUAMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO; LI€J10€, PAllMOHAIIBHOE, HPPALIMOHATIBHOE
ypaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPABHEHHE;

BoinonusaTe npeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHUN M pelllaTh TPUTOHOMETPUUECKHUE ypaBHeE-
HUS.

BoimonHaTe npeoOpa3oBaHus LEIbIX, PALMOHANIBHBIX U HPPALIMOHAJIBHBIX BBIPAXKEHUN U pelllaTh OCHOBHBIE
THUIIBI LIETIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

[IpumeHsTh ypaBHEHMsI U HEPABEHCTBA ISl PELICHUS MaTeMaTUYeCKUX 3a/ay M 33Jay U3 pa3jIMuHbIX 00-
JJACTEN HAyKU U PEAIbHOM KU3HH.

MogenupoBaTh peajibHble CUTyalluu Ha S3bIKe aIreOpbl, COCTABIATh BBIPAXKEHUS, yPAaBHEHUS, HEPABEHCTBA
0 YCJIOBUIO 33J]auy, UCCIIE0BATh MIOCTPOCHHBIE MOJIENIU C HCIOIB30BAHUEM allliapaTa ajareopsl.

DyHKIUHN U TPagUKH

OniepupoBaTh MOHATHAMU: (DYHKIIHS, CIIOCOOBI 3aaHusi QYHKIIMU, 00JIACTh OMpPENETICHUS U MHOXKECTBO
3HaYeHU! PyHKUUH, rpaduK QYHKIMH, B3AUMHO 0OpaTHbBIE (PYHKIUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (PYHKIUH, HYIH (PYHKIIMH, TPOMEKYTKH 3HAKOIOCTO-
SHCTBA.

Wcnonb3oBatek rpaduku GyHKINN U1 pellIeHUs] ypaBHEHUH.

Ctpoutb 1 ynuTaTh rpaduKy JMHEHHON (QYHKIINH, KBaAPaTUIHON (PYHKIINU, CTENEHHOW (PYHKIIHUHU C LIETIBIM
IIOKAa3aTEJIEM.

Hcnonb3oBate rpaduku GyHKIMHA 1715 MCCIeI0BaHUS MPOLECCOB U 3aBUCUMOCTEH NpU peleHuH 33134 U3
JPYTUX y4eOHBIX MPEIMETOB U peasIbHOM JKU3HU; BbIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY BEIHMUYUHAMHU.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTh MOHATUSAMHU: I10CIEA0BATEIBLHOCTD, apU(METHUECKasI U TeOMETPUUECKasi IPOTPECCUH.

OnepupoBaTh HNOHATHAMU: OECKOHEUHO YOBIBAIOIIas reoMeTpuyeckas HMporpeccusi, CyMMa OECKOHEYHO
yOBIBaIOLIEH reOMETPUUECKON TPOrPECCHH.

3aaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA MOCIEN0BATENBHOCTEN U IIPOTPECCUM AJIs PEIIEHUs PEalbHBIX 3a/1a4 MPUKIAIHO-
ro Xapakrepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATHUSAMHI: MHOXECTBO, OTI€paIlH HaJl MHOKECTBaMH.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar AJisi OMUCAaHUs PeasibHBIX MPOLIECCOB U SIBICHUMN, TPU
PEILICHUH 3314 U3 IPYTUX y4eOHBIX MPEIMETOB.
OnepupoBaTh MOHATUSAMU: ONIPEAEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATENbCTBO.

11 KUIACC

Yuciia 1 BLIYMCICHUA

OnepupoBaTh NOHATUSAMU: HATYypaJIbHOE, 11€JI0€ YMCIIO; UCII0JIb30BaTh IIPU3HAKU JEIMMOCTH LIEJIBbIX YHUCE,
Pa3I0KEHUE YNCiIa Ha IPOCThIE MHOKUTENHN Ul PELLICHUS 3a/1au.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMMU: JIOrapu(M YUCIIa, IeCATUYHBIE U HATYpajbHbIC JIOrapu(MB.

YpaBHeHusI U HePaBEeHCTBA

[TpumMeHsTH CBOICTBA CTENEHU JUIA MPeoOpa30oBaHus BHIPAKEHHIA; OTIEPUPOBATH MOHATHIMHU: TIOKA3aTeIb-
HOE YPaBHEHHE U HEPABEHCTBO; pelIaThb OCHOBHBIE THUIIbI IIOKA3aTCIIBHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEpKAIUX JOrapu(Mbl; ONEpUPOBATH MOHSTUSAMHU: JIOTa-
pudMIUECKOe YpaBHEHHE M HEPAaBEHCTBO; PEIIaTh OCHOBHBIC THIIBI JIOTApU(PMUUECKUX ypaBHEHHH W Hepa-
BEHCTB.

HaxonuTs penienys npocTelnX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMM: CUCTEMA JTUHEWHBIX YPABHEHUHN U €€ pEIlICHUE; UCI0Ib30BaTh CUCTEMY JINHEH-
HBIX YPaBHEHUH JUIsl pELIeHUs] IPAKTUYECKUX 3a]1a4.

Haxoauts pemenus NpocTeUINX CUCTEM U COBOKYITHOCTEN PalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyalluu Ha S3bIKe aIreOpbl, COCTABIATh BBIPAXKEHUS, yPABHEHUS, HEPABEHCTBA
U CUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEI0BATh IOCTPOSHHBIE MOJIEIH C HCIIOJIb30BAaHUEM armrapara ajireopsl.

DyHKIUH U ITpaGUKH

OnepupoBarh MOHATUSAMH: TEPUOINYECKast GYHKIUS, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH IKC-
TpeMyMa (yHKLHHU, HauOoJIbllIee U HauMEHbIIee 3HauUeHHs (PYHKIMK HAa MPOMEXYTKE; UCIOJIb30BaTh UX IS
uccienoBaHus QyHKIMH, 3aaHHOM rpauKoM.

OnepupoBaTh MOHATUSAMU: T'padUKH MOKA3aTeIbHOM, JorapupMUuecKod U TPUTOHOMETPUUYECKUX (PYHK-
1ui; 1300pakaTh X Ha KOOPAMHATHOM IJIOCKOCTU U MCIIOJIb30BaTh JUIsl pEIICHNs YPaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJMHATHON IIOCKOCTU I'paMKH JIMHEHHBIX YpaBHEHUH M MCHOJIB30BATH UX VIS pe-
LIEHUSI CUCTEMBI JTMHEWHBIX YPaBHEHUH.

Hcnonb3oBate rpaguku GyHKIMHA U MCCIEIOBaHUS MPOLIECCOB U 3aBUCHUMOCTEH M3 APYrHMX y4eOHBIX
JTUCIUIUINH.

Hauyana mareMaTH4yeckoro aHajimsa

OnepupoBaTh NOHATHAMU: HETIpepbIBHAs (YHKIUS; MPOU3BOAHAS (PYHKIMH; MCIOIb30BAaTh F€OMETpUYE-
CKUH 1 (PU3UYECKUI CMBICI IPOM3BOIHON JJIsl PELIeHUs 3aay.

HaxoauThe npoun3BoaHbIE 37€MEHTAPHBIX (YHKIHMA, BHIUUCIATH MPOU3BOIHBIE CYMMbI, IPOU3BEIECHUS, Ya-
CTHOTO (PYHKLIMH.

Hcnonp30BaTh MpOU3BOJHYIO JUISl UCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh M AKCTPEMYMBI, IPUMEHSATH
pe3ybTaThl UCCIEIOBAHMS K TOCTPOEHHIO IPahUKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISl HAXO0XK/ICHUS HAMTYUIIero PeleHusl B MPUKIAIHbIX, B TOM YUCIE COLH-
AIbHO-?PKOHOMUYECKUX, 3ajauax.

OnepupoBaTh MOHATHAMU: NIEPBOOOPA3HAS U UHTETPAJ; HOHUMATh T€OMETPUUYECKUN U (PU3MUECKUI CMBICTT
MHTETpaa.

Haxonute mnepBooOpa3Hble 37€MEHTApHBIX (YHKIUN; BBIUUCIATH HHTErpan mo ¢opmyine HproroHa—
JletiOHMIIA.
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Pemars npukiiagHbie 3a1a4i, B TOM YHCIIE€ COI[HAIBHO-IPKOHOMUYECKOTO U (DU3HUECKOT0 XapakTepa, Cpel-
CTBaMHU MaTeMaTUYECKOT0 aHATN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n  mporpamMmsl Bcero Konrpou TpakTuec o0pa3oBaTe/bHbIE
ble paboThI KHe padoTbl pecypesI
MHo>kecTBa palluOHABHBIX U 1€HCTBUTENb-
1 #bIx yncen. PanimonanbHble ypaBHEHUS U 14 1
HEPaBEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HelbIM Mo- 5
Kazarenem
3 Apudmerndeckuii KOpeHb N—O CTETIeHN. 18 1
WppanmonansHbie ypaBHEHUS 1 HEPABEHCTBA
Dopmybl
4 tpuroHometpuu.Tpuronomerpuyeckue 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 68 4 0

I'PAMME
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
KonTpoabu IIpakTuyec
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
ble paboThI KHe padoTbl
pecypcbl
CreneHs ¢ palMoHaIbHBIM TOKA3aTEIEM.

1 [TokazarenspHas pynkuus. [lokazarenpHbie 12 1

ypaBHEHHUS U HEPABEHCTBA
5 Jlorapudmuueckas Gynkuus. Jlorapupmu- 12

YeCKUe YpaBHEHHS U HEPaBEHCTBA
3 Tpuronomerpuieckue GyHKIIUN U UX Tpa- 9 1

¢uku. TpuronomerpuuecKkiue HEPaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble u nensle yucna 6
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 18 9

3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

® Aneebpa v Hauana Marematuyeckoro anaiamsa. 10 kmacc : yuel. i o0meo0pa3oBaTebHBIX Opra-
Hu3amui : 6a30BbId W yrinyoneHHsid ypoau / 0. M. Kansarun, M.B. TkaueBa [u ap.]. - M. : IIpocemie-
Hue, 2020.

®  Aneebpa v Hauajga MaTeMaTHueckoro aHanam3sa. 11 kmacc : yueb. mis oOieoOpa3oBaTebHBIX Opra-

Hu3aui : 6a30BbId U yrinyoneHHslid ypoau / 0. M. Kamsarun, M.B. TkaueBa [u ap.]. - M. : IIpocemie-
Hue, 2020.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

e AureOpa u Havasa MatemMarudeckoro aHanmsa : 10 xmacc : 6a30BbIi U yriTyOJIEHHBIH YPOBHH : JIU-
JTaKTHYeCKue Marepuaisl K ydeOnuka III.A. Anumosa u ap. ba3oseiii yposens / M. U. [llabynun , M. B.
TkaueBa, H. E. ®enopoBa M. — 15 - e u3n. Ctep. — Mocksa : [Ipocsemenune, 2023. — 194c .

e Anrebpa u Havyana MareMaTu4eckoro ananusa : 11 kmacc : 6a30BbIi U yriIyOJNEeHHBIH YPOBHHU : IU-
JTaKTHYeCKue marepuaisl K ydeOnuka III.A. Anumosa u ap. basoseiii yposens / M. U. [llabynun , M. B.
TxaueBa, H. E. ®enopoa M. — 15 - e u3n. Ctep. — Mocksa : [Ipocsemenne, 2023. — 191c¢ .

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://lesson.edu.ru
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