[Ipunoxenue i

k OOII COO,

YTBEPKIACHHON MTPHKA30M

MBOY «llIkosna Ne 98 r. JloHenka»
ot 25.08.2023 Ne 135

MHWHHUCTEPCTBO NPOCBEIEHUS POCCUNCKON ®EJEPALIMHA
MUHHUCTEPCTBO OBPA3OBAHUS U HAYKH
JOHELIKOM HAPOJAHOM PECITYBJINKH
VIIPABJIEHUE OBPA30BAHUS AJIMUHUCTPAIIUU I'OPOJA TOHEIIKA
MYHUIIMITAJIBHOE BIOJ)KETHOE OBIIEOBPA30OBATEJIbHOE
YUYPEXJIEHUE «IIKOJIA Ne 98 TOPOJA JOHELIKA»

PACCMOTPEHO COI'JTACOBAHO

Ha 3aceaHuH 3aMECTUTENb AUPEKTOpa 110

METOANUYECKOTO COBETA y4eOHO-BOCTTHTATEIbHOH
- pabore

ITpotokon Ne 4

ot 25 asrycra 2023 1. ‘eﬁé@ ML.IT. Pomac

25 aBrycta 2023 1.

PABOUYASI IPOTPAMMA
(ID 594205)

yue6HOro npeamera «Ajaredpa H Ha4Ya/Ia MaTeMaTHYeCKOro aHaIn3a. basoBslii
YPOBEHb»

qutst ooydarommxcest 10- 11 kiaccos

CocTaBHTEIb:

Bopucosa Mapuna BuktoposHa,
YUUTENIb MAaTEMaTHKH,
CINEIHAIIMCT BBICIICH KaTerOpHH,
«CTapLIUH YYHUTEIIb)

JIOHELIK 2023



MOSICHUTEJIbHAS 3AITUCKA

PabGouast mporpamma y4eOHOro Kypca «Ajredpa ¥ Hayajla MaTeMaTHYeCKOTO aHaIHM3a»
0azoBoro ypoBHs ansi oOywarommuxcs 10-11 kmaccoB paspaborana Ha ocHOBe DenepalibHOTO
rOCY/IapCTBEHHOTO 00pa30BaTELHOIO CTaHIApTa CPEIHEro OOmiero oOpa3oBaHUs, C Y4ETOM
COBPEMCHHBIX MHPOBBIX TPEOOBaHUM, MPEIBIBISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHUIO, MU
TPaJMIUi POCCHUCKOrO oOpa3oBaHus. Peanmuzamus mporpaMMbl 00ECIICYMBACT OBJIAJCHUC
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABIAIOIMIUMHU OCHOBY [IJid CaMOPAa3BUTHA KW HCIPCPLIBHOI'O
00pa3oBaHusl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOIO M II03HABATEILHOTO Pa3BUTHUS
JMYHOCTU O0YYAIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anre6pa u Hauana MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OJHMM H3 HaumOojee
3HAYUMBIX B MPOTpaMMe CTapUIe IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYHUBaET
WHCTPYMEHTAIBHYIO 0a3y JUIsl U3yUeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyTrOil CTOPOHHI,
dbopMupyeT JOru4eckoe W abCTPaKTHOE MBINUICHUE YyYaIMXCs Ha YpPOBHE, HEOOXOIUMOM IS
OCBOEHHUSI KypcoB MH(pOpPMATHKH, OOILIECTBO3ZHAHMS, UCTOPHUH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yualMecs OBJIAJIEBAlIOT YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH HayKu, KOTopas
(hopMyJIHpyeT CBOM IOCTHKEHUSI B MAaTEMAaTHIECKOU popme.

Kypc anreOpsl u Hauan MaTreMaTUYeCKOro aHaIM3a 3aKJIaJbIBACT OCHOBY IS YCIEIIHOTO
OBJIQJICHUSI 3aKOHAMU (DM3UKH, XUMHH, OMOJIOTUH, ITOHUMaHHUsI OCHOBHBIX TEHJECHIIUN SKOHOMHKH U
00IIIeCTBEHHON JKWU3HH, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIh30BaTh WX B IOBCEIHEBHOW XU3HMU. B TOXXe BpeMs OBIaJeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTUMH MaTEMAaTHYECKUMHM KOHCTPYKIIMSIMH Pa3BHUBAET yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTh YTBEPKICHHS, UCIIOJIb30BaTh 0000IIeHNE
U KOHKPETH3allhio, abCTparupoBaHHE M aHAIOTHIO, (OpMHpYeT KpeaTMBHOE M KPUTHUECKOE
MbITuieHne. B xone w3ydenus: anreOpbsl M HayaJl MaTeMaTHYECKOTO aHaliu3a B CTapIIei IIKOJe
ydJaluecs: moJIy4aroT HOBBIM OIBIT PEIICHHS MPUKIATHBIX 3a7a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTUYeCKUX MOJEe peadbHbIX CUTYyalldd W WHTEPHPETAMH TOJYyYEeHHBIX peIICHUH,
3HAKOMSTCA C MPUMEpPaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIMMHUCA MATEMATHYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

Kypc o6manaer 3Ha4MTENbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA peamu3yercs Kak
yepe3 ydeOHBI MaTepHuall, CIOCOOCTBYIOMIMI (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
gyepe3 crnenuduky ydeOHOW IesSTENbHOCTH, TPEOYIOMIEH CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJIOKUTENIbHON KOHLEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyY€HHBIN PE3yNbTarT.

B ocHoBe Mmeromukm oOydeHusi anreOpe W HadajgaM MaTEeMaTHYeCKOTO aHalii3a JICKUT
NeSATEeTbHOCTHBIA TPUHITUTT 00YICHHUSI.

CrtpykTypa Kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET CIIEAYIOIINe
COJIepKaTeIbHO-METOANYeCKHe NUHUU: «Yucraa W BbUMCHCHHS», «DyHKIMH U Tpadukmy,
«YpaBHEHMS U HepaBeHCTBa», «Havama MaremaTnyeckoro ananu3a», « MHOKeCTBa U Joruka». Bee
OCHOBHBIE COCPKATEITHLHO-METOIMYECKHUE IMHUN U3yYatOTCs Ha IPOTSHKEHUU JIBYX JIET 00OyUYEHUS B
CTapllel 1IKOoJIe, ECTECTBEHHO JIOMOJIHAS APYT APYyTa U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIN Kypc SBIISETCS MHTETPATUBHBIM, MMOCKOJIBKY 0OBEAUHSIET B cebe colepikaHue
HECKOJIbKUX MaTeMaTHYEeCKUX JWCIUIUIMH: airedpa, TPUTOHOMETPHS, MaTEeMaTHYECKUM aHaIu3,
Teopusi MHOXKeCTB W aAp. Ilo Mepe TOro kak ywamigecss OBJIaeBalOT BCE 0oyiee MIMPOKUM
MaTEeMaTHYECKHUM aIlllapaToM, Y HUX MOCIEeI0BATEIbHO ()OPMUPYETCS U COBEPIIICHCTBYETCS YMEHUE



CTPOUTH MAaTEMaTHUYECKYIO MOJIENb PEAIbHOM CUTyallld, IPUMEHATh 3HAHUS, IIOJyYEHHBIE B Kypce
«Anrebpa M  Hayaja MaTEeMAaTHYECKOrO  aHajau3a», s  peIIeHUs  CaMOCTOSITEIbHO
cOopMyITMPOBaHHOW MaTeMaTHUECKON 3a]auH, a 3aTeM HHTEPIPETUPOBATH MOJTYUYCHHBIH pe3yIbTar.

ConepxaTenbHO-MeTOANYeCKas JTUHUS «Yucna ¥ BBIYUCICHHS» 3aBepliaeT (pOpMHUpPOBAHUE
HaBBIKOB HCIIOJIb30BaHMsl JACHCTBUTENBHBIX YHMCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOM mikoje. B
cTapiliedl IKoje oco0oe BHUMaHME yaensercs (OPMUPOBAHMIO IPOYHBIX BBIYUCIUTEIBHBIX
HAaBBIKOB, BKJIFOUAIOLINX B ce0sl MCTIOIB30BAHUE PA3IMYHBIX (POPM 3aIUCH IEHCTBUTEIBHOTO YUCIIA,
YMEHUE PALMOHAJIBHO BBINOIHATh IEUCTBUS C HUMH, JEJIaTh IPUKUIKY, OLEHUBATH PE3YJbTAT.
OOyuaronyecss IOJIy4arOT HABBIKM HPUOIMKEHHBIX BBIYUCICHHUM, BBINOJIHEHUS JEHCTBUH C
YuCIaMM, 3allMCAaHHBIMM B CTaHAApPTHOH (opme, HCHOIb30BAHUS MATEeMaTHYECKUX KOHCTAHT,
OLICHUBAHHUSI YUCIIOBBIX BBIPAKCHUM.

Jluaust «YpaBHEHMsI M HEPaBEHCTBA» pEANU3yeTCsl Ha IPOTSKEHUU BCEro oOyueHus B
CTapuled ILIKOJE, IOCKOIbKY B KAaKIOM pasfelle IpOorpaMMbl IIPEIyCMOTPEHO pELIEHUE
COOTBETCTBYIOLMX 3aaa4y. OOydarolyecs OBJAJAEBAIOT PA3IMUYHBIMU METOJAMHU PELCHHs LEJbIX,
paMoOHANBHBIX, WPPAIMOHATIBHBIX, MOKA3aTEIbHBIX, JIOTAPU(PMUYECKHX M TPHUTOHOMETPHUECKUX
YpPaBHEHUW, HEPABEHCTB M UX CUCTEM. IlosrydeHHBIE YMEHHMsI MCIOJIB3YIOTCS NPU HCCIEIOBAHUU
GYHKIMH € MOMOULIbIO HPOM3BOJHOW, PEIICHUM MPHUKIAJHBIX 33/7a4 U 3aJad Ha HaxOoXJIEHHe
HauOOJIBIIMX M HAaUMEHbIIMX 3HAYeHUH (QyHKuuU. JlaHHas conxeprkaTeibHas JMHMS BKJIIOYAET B
ce0st Taroke (OPMHUPOBAHNE YMEHHH BBIIOIHATH Pacu€Thl MO GOpMyiiaM, MpeoOpa3oBaHUsl LENbIX,
palMOHANBHBIX, MPPAUUOHAIBHBIX M TPUTOHOMETPUUYECKMX BBIPAKEHHM, a TAaKXKE BBIPAKCHUH,
CoZiepKalIMX CTelneHu u Jjorapudmel. brarogaps usyudeHuro anreOpanyeckoro MaTepuaia
IPOUCXOJUT JAajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILUICHUS ydyalluxcs,
(GOpMHUPYIOTCSI HaBBIKUM JIEAYKTHUBHBIX pacCykKJIeHHil, paboThl C CHMBOJBHBIMU (opMamy,
MIPE/ICTAaBICHHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE PAaBEHCTB M HEpPABEHCTB. Anredpa
npeuiaraeT 3GQGEeKTUBHbIE MHCTPYMEHTBHI Ul pEIIEeHUs MPAaKTUYECKUX U €CTeCTBEHHO-HAy4HBIX
3a/1a4, HarJIsAIHO JIEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKAa HAYKH.

CopepxarenpbHo-MeToIMYecKass JUHUS «DYHKIMM W Tpa@UKW» TECHO INepervieTaercs ¢
JPYTUMU JIMHUSIMH Kypca, ITOCKOJIBKY B KAaKOM-TO CMBICIIE 3aJa€T MOCIEA0BATEIIbHOCTh U3y4YECHHUS
MaTtepuaina. V3yueHue CTENEeHHOM, MOKa3aTeNbHOM, JIOrapu(pMUYECKOW M TPUTOHOMETPHUUECKHX
(GyHKUMH, UX CBOMCTB M IpadMKOB, UCMONb30BaHUE (DYHKIMHA AN pelIeHus 3a1ad U3 JIpYrux
yueOHBIX MPEIMETOB U PeabHOM KU3HH TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHaJIM30M, TaK U C
pelieHreM ypaBHEHMH U HepaBeHCTB. Ilpu 3Tom Gosblioe BHUMaHUE YIeNnsercs (GOpMUPOBAHUIO
yMEHHUS BbIpakaThb (POpMyJaMH 3aBUCHUMOCTH MEXAY Ppa3IMYHbIMU BeJIMYMHAMH, HCCIIEIOBAThH
NOJTyYeHHbIe (PYHKIIUH, CTPOUTH UX rpaduku. MaTepuain 3Toil copepkaTeIbHOM JTMHUN HalleJIeH Ha
pa3BUTHE YMEHMH M HABBIKOB, IO3BOJIIOIIMX BBIpAXKaTh 3aBUCUMOCTH MEKIY BEJIMYMHAMHU B
paznmuuHOil (hopme: aHATUTHYECKOH, Tpadudeckoil W ciaoBecHOW. Ero m3ydeHume cmocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHHUS, CHOCOOHOCTH K OOOOLIEHHI0 M KOHKpEeTH3aluH,
HCIIOJIb30BAHUIO AaHAJIOT .

CopepxarenpHas ymHUsA «Hauanma MaTeMaTHMUecKOro aHajln3a» IO3BOJISET CYLIECTBEHHO
paciiupuTh KPyr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3aJ]ad, TOCTYIMHBIX O0y4aroluMCs, Y
KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh HCCIIEA0BAaTh U CTPOUTH IpauKu (YHKIMM, ONpenensiTs UX
HauOOoJNIbIINEe W HAaUMEHbIINE 3HAU€HHs, BBIYUCIATH IJIOMATd (GUTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTHM M YCKOpPeHHMs IpoueccoB. JlaHHas coaepKaTenbHas JIMHUAA OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOCHHMSI MAaTE€MaTH4YECKMX MOJEJEH pEaJbHBIX CHUTyalud, HaxXOXACHUS
HAaWIy4lllero pPEIICHUs B IPUKIAOHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO aHajHh3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
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(hOpMaAIBHO-JIOTHYECKOTO M KPEAaTHMBHOTO MBIIIUICHHs, (OPMUPOBAHMIO YMEHHUM pPAclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEeMaTUKH B HayKe, TeXHUKE W HCKyccTBe. OOywaromuecs y3HAIOT O
BBIJIAIOIIUXCS PE3YyJIbTATAX, OJYYCHHBIX B XOJI€ Pa3BUTHSI MATEMAaTHKU KaK HAyKH, U UX aBTOpax.

ConepxarenpbHo-MeToIMUeCKast JTMHUS «MHOXecTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
dJIEMEHTaM TEOPHUH MHOXECTB. TE€OpPETHKO-MHOKECTBEHHBIC IMPEACTABICHHUS MPOHU3BIBAIOT BECH
KypC IIKOJbHON MAaTeMaTHKH W MPeAJiaraloT HauboJjee YHUBEPCaIbHBIN S3BIK, 00bEIUHSIONINI BCE
pazziensl MaTEMATUKH U €€ MPUII0KEHHU M, OHU CBA3BIBAIOT pa3Hble MATEMAaTUUYECKUE TUCIMUILIUHBI B
equHoe 1enoe. I[losTomMy BaXHO JaTh BO3MOMKHOCTH IIKOJBHUKY TOHHMAaTh TEOPETHKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTHKHW M HCIIOJb30BAaTh €r0 JUIsl BBIPAKCHHUS CBOMX
MBICTICH.

B kypce «Anrebpa M Hauanma MaTEeMaTHYECKOTO aHAIM3a» IMPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEMaTHYECKOTO MOJICTUPOBAHUs, KOTOPBIC IPHU3BAHBI CPOPMUPOBATH HABBIKM TOCTPOCHUS
MojieTiell peajbHBIX CUTYallud, UCCIEOBAHMS 3TUX MOJEJCH C MOMOIIbIO ammapara aiareopbl u
MaTEeMaTHYECKOro aHAIKM3a U UHTEPIPETALU OTyUYeHHBIX Pe3yJIbTaToB. Takue 3ajaHus BIJICTCHbI
B K&XJIbI M3 Pa3/eioB MPOTPaMMBbI, MIOCKOJIbBKY BECh MaTepuall Kypca IUPOKO HCIOIb3YETCS s
pelieHus MPUKIAIHBIX 3a1a4. [Ipu pemennn peanbHbIX MPAKTHYECKUX 3a/1a4 yUallluecs pa3BUBAIOT
HaONI0IaTeNIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HUCIOIB30BATh
aHaJIOTHI0, 00001IaTh U KOHKPETU3UPOBATh MpodieMy. JlesaTenbHOCTh 0 (OPMUPOBAHUIO HABBIKOB
pelieHusl MPUKIAIHBIX 3a/lad OpraHU3yeTCs B MPOIECCe M3YUYeHHUs BCEX TeM Kypca «Anredpa u
Hayajia MaTeMaTHUYSCKOI0 aHAIN3a).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueGHOM mutaHe Ha M3ydeHHE Kypca aiareOphl M Havyajl MaTeMaTHYEeCKOTO aHain3a Ha 0a30BOM
ypoBHe oTBoauTcs B 10 kmacce 3 yaca B Henento, Bcero 102 gaca, B 11 kmacce 3 yaca B Heneno,
Bcero 102 gaca.
COJAEP) KAHME YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYUCIECHUSA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JAECATUYHBIE JAPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanyeckue ApoOu. Apudmeruyeckue OmNepaluud C  palUOHAJIBHBIMH  YHCIIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. Ilpumenenue apoOeil M NPOLIEHTOB MJs pPELICHUs

MPUKIIAAHBIX 3aa4 U3 PA3JIMYHBIX 0Tpacneﬁ 3HAaHUM U pCaHBHOﬁ KHU3HHU.

JeiicTButenpHble uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApuMmeTHyeckue
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnmkEéHHbIE BHIYMCIEHUS, TIPaBUa OKPYTJICHUS,

IMMPpUKHUIKA 1 OLICHKA pE3yJibTaTa BBIYHCIICHUIA.

Cremnenb ¢ nenbiM nokazateneM. CranmapTHas ¢opma 3amucH JeHCTBUTENHLHOTO YHUCIA.
Ucnonp3oBanne moaxomsmied (GopmMbl  3amucu  IEUCTBUTENBHBIX YHCEN JJIsi  pPEHIeHUs

MPAKTUYCCKUX 3aaa4 U NIPCACTaBJICHUA JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JledcTBus ¢ apudmMeTHuecKuMu

KOPHSIMU HAaTypaJIbHOW CTETEeHHU.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHT€HC

YHCIIOBOT'O apryMEHTA.
YpaBHeHUS H HEPABEHCTBA



ToxnecTBa U TOXKIECTBEHHBIE IPEOOPA3OBAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. Meton
MHTEPBAJIOB.

Perienue nenbIx U 1poOHO-pallMOHANIBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppaiiuoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a7ad W 3a1ad u3
pasInYHbIX 001acTe HAYKH U pealbHOM KHU3HH.

DOyHKUUH U rPpadpuKu

@ynkuus, criocoosl 3ananus ynkun. ['padux Gyaknun. Bzanmuo oOpatHbie GyHKIHH.

OO6nactp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢yHkuuu. Hynun ¢pynkuuun. IIpomexyTku
3HAKOIOCTOSAHCTBA. UETHBIE 1 HEUETHDBIE (PYHKITHH.

Crenennass (GpyHKIHMS C HAaTypaJbHBIM M IEJbIM Toka3areieMm. EE cBolicTBa M rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETICHU.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (PYHKLUH
YKCIIOBOTO apryMEHTA.

Hayana maTreMaTH4ecKOro aHajm3a

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUSl  IOCIENOBATEIBHOCTEH. MOHOTOHHBIC
II0CJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma GeCKOHEUHO yOBIBAIOLIEH reOMeTpHUUECKON MpPOTrPECCUU.
dopMyra CIOKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOTpEeCcCUy Ul PELICHMS PEealbHBIX 3a1ad
IIPUKIJIATHOTO XapaKkTepa.

MmuoxecTBa H JIOTHKA

MHoXecTBO, omnepaluu Haj MHOecTBamH. [{uarpammbel Ditnepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OIMMCaHUsl PeaJbHbIX MPOLECCOB WU SBICHUW, NpHU
pELIeHNH 3a]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

11 KUIIACC

Yucsa v BbIYUCICHUSA

Harypanbnsle u nensle yncna. [I[pu3Haky 1e1MMOCTH LEIBbIX YACEN.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3zareaeM. CBONWCTBA CTENEHH.

Jlorapudm yucna. JlecaTuyHblie U HATypaJbHbIE JOrapru(Msbl.

YpaBHeHUsI M HEPABEHCTBA

[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX JIOTApU(PMBIL.

[TpeoOpa3oBaHue BhIpAXKEHUH, COAEPIKAIINX CTEIICHH C PAl[MOHAIBHBIM MTOKA3aTEIEM.

[TpriMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHbIe ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA.

CucreMbl TUHENHBIX YpaBHEHUN. Pernienne npukiagHpIX 3a7a4 ¢ IOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHCHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHCHUM U HEPABEHCTB.



[IpuMeHeHnEe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a1a4d U
3ajja4d U3 pa3IMuHbIX 00JacTell HAyKU U peaabHOM KU3HU.

DOyHKUUH U rPpadpuKu

Oynkuus. [lepuoanueckue pyHkun. [IpoMexyTku MOHOTOHHOCTH (DyHKIIHH.
MaxkcumyMmbl 1 MUHUMYMBI (yHKIMU. Hanbombiiee 1 HauMeHbl1ee 3HaueHue (pyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapUKH.

[TokazarenbHas u norapudpmMudeckas GyHKIMU, X CBOHCTBA U TPaUKH.

Hcnonb3oBanue rpadukoB GYHKUMH 1711 peIlieHHs] ypaBHEHUH U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpadukoB GYHKUMN AT UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX Y4eOHBIX MPEIMETOB U pPeallbHON KHU3HH.

Hayana mareMaTH4ecKOro aHajIm3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomeTpuyeckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpon3BoHBIC dNIEeMEHTAPHBIX GYHKIHUNA. DOPMYITHI HAXOXKACHUS TPOU3BOJHON CYMMBI,
POM3BEACHUS M YACTHOTO ()YHKITHIA.

[TpuMeHeHHe NPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIMH HA MOHOTOHHOCTb M 9KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAMMEHBLIETo 3Ha4eHUs! (YHKLUU Ha OTPE3KeE.

IIpuMeHeHne MPOU3BOJHON JIUI HAXOKIACHUS HAWIY4YlIero PEIICHNs B IPUKIAIHBIX
3aadax, sl ONmpeesieHUs] CKOPOCTH MPoIiecca, 3aJaHHOTrO (GOpPMYIIOi Uil rpaduKoM.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Wuterpain, ero reoMmeTpudeckuii U pusnueckuii cMpici. Beruncnenue uurerpana mno
dbopmyne Hetorona—JleliOnuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydebHOro mpeamera «MaremaTuka» ITOJDKHO O0O€CIeurnBaTh JOCTHIKEHHE Ha
ypOBHE cpemHero oOmiero oOpa3oBaHUs CIEIYIONUX JIMYHOCTHBIX, METaNpeIMETHbIX |
MpeIMETHBIX 00Pa30BATENbHBIX PE3YIbTATOB:

JIUYHOCTHBIE PE3YJDbTATDBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS TMPOrpaMMbl ydeOHOro mpemmera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

c(hOPMHUPOBAHHOCTBIO  TPAXKJAHCKOM  TMO3UIIMK  OOYydYaromIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEJACTaBICHUEM O MAaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, NpOIEAyp TPakIaHCKOro o0IIecTBa
(BBIOOpBI, OMpPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COIHMAIBHBIMH HWHCTUTYTAMH B
COOTBCTCTBUU C UX (bYHKIII/ISIMI/I 1 HA3BHAYCHUCM.

[TarpuoTrdeckoe BOCTIMTAHKE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKOMN TPaKTAHCKOW MIEHTUYHOCTH, YBaKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHUHCKONW MaTeMAaTUKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHMSIM POCCUUCKUX
MAaTeMaTUKOB U POCCHUHCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX JIOCTHKCHUH B
JIPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:



OCO3HAaHHMEM JIYXOBHBIX [EHHOCTEH POCCHICKOTO  Hapoaa, Cc(hHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUSI, 3THUYECKOTO ITOBEICHUS, CBS3aHHOTO C TMPAKTHYECKUM IMPHUMEHEHHEM
JOCTHKCHUM HAYyKH U JICATEIHHOCTHIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKIJIaJa B TMOCTPOCHHUE
YCTOMYMUBOTO OYAYILEro.

DCTeTHYeCKOe BOCITUTAHUE!

ACTETUYECKUM OTHOIICHHEM K MUY, BKIIFOYAs SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJa4, PEIICHU, PACCYXJICHUN; BOCIPUUMYHUBOCTHIO K MAaTEMAaTHYECKHM AacIeKTam
PAa3JIMIHBIX BUAOB UCKYCCTBA.

®dusnueckoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTHIO YMEHUS NMPUMEHSATh MaTEMAaTUYCCKHE 3HAHUS B MHTEPECax 3J0POBOTO
u Oe3omacHOrO 0o0pa3a KM3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBBIO (3710pOBOE
NUTaHUe, cOAJIaHCUPOBAHHBIN PEXXUM 3aHITUH U OTAbIXa, PEryyisgpHas (U3nyecKass aKTUBHOCTD);
(U3NYIECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHITUSAX CIOPTHBHO-03I0POBUTEIIBHOM JESITEIBHOCTBIO.

TpynoBoe BocniuTanue:

TFOTOBHOCTBIO K TpyAy, OCO3HAHUCM LCHHOCTU TPYI[OJH06I/I$I; HHTCPECOM K PpPa3JIMYHBIM
chepaM MPoPecCHOHATBHON IEATEIBHOCTH, CBSI3aHHBIM C MAaTEMaTUKOH W e€ TPHIOKCHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayined mpodeccuu M pean30BbIBATH COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa3OBaHHIO U
CaM006pa3OBaHI/IIO Ha NPOTAKCHUN Bcel JKU3HH,; TOTOBHOCTBIO K AKTUBHOMY YYAaCTHUIO B PCIICHUN
MIPAKTUYECKHX 33]]a9 MaTEMATHIECKON HAPaBICHHOCTH.

DKOJOTHYECKOe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO JKOJIOTUYECKON KYJIbTYpbl, TOHUMAHHEM BJIHMSHHS COIMAJIbHO-
HSKOHOMHYECKUX TIPOLECCOB HA COCTOSIHHE IPHPOJHOW W COUIMAIBHON Cpeibl, OCO3HAHHWEM
TII00ATFHOTO XapaKTepa IKOJIOTUYSCKUX MPoOJIeM; OpUeHTAIuEeH Ha TPUMEHEHHE MaTeMaTHISCKUX
3HAHUU A7 pelIeHUs 3a7a4 B 00JIaCTH OKPY’KaIoIIeH cpeibl, MIaHUPOBAHUS MOCTYIIKOB M OIICHKU
WX BO3MOYKHBIX TIOCJEICTBUMN AJIS OKPYKAIOMIEH CPEIbI.

]_IGHHOCTI/I HAay4YHOI'O IMO3HAHUA:

C(OPMHPOBAHHOCTHIO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHOW NMPAKTUKH, MOHUMAHMEM MaTeMaTH4YeCKOW HayKH Kak cepbl
YelOBEYECKON NeATeIbHOCTH, JTAloB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHS LUBUIH3AINY;
OBJIAJICHHEM SI3BIKOM MAaTeMAaTUKH U MaTEeMaTHYECKON KyIbTypOil KaKk CpeICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATE MPOCKTHYIO U UCCIICAOBATCILCKYIO JCATCIbHOCT HHANBUAYAJILHO U B
rpyIme.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTePU3yIOTCS  OBJIAJICHHEM  YHUBEPCAIBHBIMH  HO3HAGAMEIbHbIMU Oelicmsusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimUuHbLMU
OeticmeusmMu.

1) Vuusepcanouvie nosmasamenwhvle Oeiicmsusi, obecneuusarom Gopmuposanue O6A306bix
KOCHUMUBHBIX NPOYECcco8 odyuanowuxcsi (0ceoeHue Memooos NO3HAHUS OKPYHCAIoue20 Mupa,
npuUMeHeHUe 102U4eCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ uHghopmayueti).

ba3oBble nornueckue 1eMCTBUS:

® BBIBIATH U XapaKTEpHU30BATh CYIIECTBEHHBIE MPHU3HAKU MaTEMaTHYECKUX OOBEKTOB,

MOHATUM, OTHONICHUH MEXIy TMOHATUAMHU; (OPMYIUPOBATh OMNPEICIICHUs IOHSITUM;
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YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(UKALMU, OCHOBAHUS JUIsl 0000LIEHUs U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOTIO aHAJIN3A;

BOCIIPUHUMATh, (POpMYyJIMpOBaTh U MpPeoOpa3OBHIBATH CYXKACHUSA: YTBEPAUTEIBLHBIC M
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IME; YCIOBHbIE;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NMPOTHBOPEUHs B (hakTax,
TAHHBIX, HAONIOJCHUSAX M YTBEPXKICHMAX; TpeajaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, NEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIFO4YECHUN, YMO3aKIIIOYEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CaMOCTOSATENBHO JI0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUM (IpsMble U
OT MPOTUBHOIO), BHICTPAUBATh APIYMEHTALUIO, IPUBOJIUTH NIPUMEPHI U KOHTPIIPUMEDSI;
000CHOBBIBAaTb COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpaTh crnocod pemeHus ydyeOHOM 3agauu (CpaBHUBAaTh HECKOJIBKO BAapHaHTOB
peleHusi, BbIOMpaTh HambOosiee MOAXOIAIIMN C YyY4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX
KpUTEPUEB).

bazoBrie ncciaenoBaTeaIbCKUe ACHCTBUS .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUIT HHCTPYMEHT NO3HaHUs; (OpMYyINpPOBATh
BOIPOCHI, GUKCHUPYIOIINE TIPOTHBOPEUHE, TIPOOJIEMY, YCTaHABIIUBATh NICKOMOE M JTAHHOE,
(dbopMUpOBaTh TUNIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3HIIMIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJILHO  CINIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBaHUE 10
YCTaHOBJCHHIO OCOOEGHHOCTEW MaTeMaTHMYeCKOro oOOBEeKTa, SIBJICHHUA, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy O0bEKTaMH, SBICHUSMH, MPOIIECCAMU;
CaMOCTOATENbHO (GOPMYTUPOBATh 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUsI, HWCCIIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh IOMYUYEHHBIX pPE3yJIbTaTOB,
BBLIBOJIOB M 00OOIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTATh MIPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISIBJIAT JePUINTHI MH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX JJI OTBETA HA BOIPOC M JJIs
pellIeHns 3a/1a4H;

BbIOMpaTh MHMOPMALMIO M3 HMCTOYHUKOB pa3IMYHBIX THUIOB, AaHaJIU3UPOBATb,
CHCTEMAaTU3UpPOBaTh W HHTEPNPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HopM
IIPE/ICTaBIICHMUS;

CTPYKTypUpOBaTh  HH(OpMAIMIO, NPEACTaBIsATh €€ B  pa3IMuHbIX  (opmax,
WJUTIOCTPUPOBATH I'pauuecKH;

OLICHMBAaTh HAAEKHOCTh HWH(POPMALMU 1O CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM
KpPUTEPUAM.

2) Vhusepcanrvnvle KomMMyHuUKamuemnvle Oelicmeus, 00ecnedusarom CcoopmuposanHocmy
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.
O0menue:

BOCIIPUHUMATH M (HOPMYJIHUPOBATh CYXJICHHUS B COOTBETCTBHH C YCJIOBHSIMH H IEISIMHU
OOIIeHHsI; SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOK TOYKY 3pPEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOJy pEIIeHUs 3a/ladl, KOMMEHTHPOBAThH
MOJIy4YEHHBIH pe3ynbTar;



e B X0j¢ OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOW TEeMbI, TIPOOIEMBI,
pemaemMoil 3a7auu, BBICKAa3bIBaTh WU, HAIICJICHHbIE HA MOUCK PELICHUS; COMOCTABISAThH
CBOU CYXKJEHHUS C CYKJIECHUSAMM JPYI'MX YYAaCTHUKOB JHajora, OOHapyKUBaTh paziIvnyuue u
CXOJICTBO TMO3ULMI; B KOPpPeKTHOM (opme GOpMyIMpOBATH pa3HOIIACHS, CBOHU
BO3PAKCHHUS,

® TPEACTaBIATH PE3yJbTaThl PEIICHUS 3a7ayd, SKCIIEPUMEHTa, WCCIICAOBAHMS, MPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (POpMaT BBICTYIJICHHS C Y4ETOM 3a/1ad MPE3CHTALUU U
0CcOOEHHOCTEN ay TUTOPHH.

CoTpyIHHYECTBO:

® [IOHMMAaTh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAILHONW PaOOTHI MPH

peleHnH y4eOHBIX 3aJay; NPUHUMATh 1LI€Jdb COBMECTHOH JESITEIbHOCTH, IJIAHUPOBATH
OpraHM3alMi0 COBMECTHOW paboThl, paclpenensTh BHAbI padOT, JOroBapuBaThC,
00CYX/1aTh MPOLIECC U PE3YIBTAT paOdOTHI; 0000IIATh MHEHUS HECKOJIBKUX JIFOCH;

® yyacTBOBaTh B I'PYMIOBBIX (Gopmax paboTbl (0OCYKAeHUs, OOMEH MHEHUH, «MO3TrOBBIE

IITYPMBD» U WHBIE); BBIIIOIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCHCTBUS C
JAPYTUMH 4I€HAMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMM MPOAYKT IO
KpUTEpHIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom QopmMuposanue cMvlCi08blX
YCMAHOBOK U JCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanusi:

COCTaBJIATh IUIaH, alTOPUTM pELIeHUs 3a7ayd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb M KOPPEKTHPOBATH
BapHaHThI PELUICHUH ¢ y4€TOM HOBOM MH(OpMaLIIH.

CaMOKOHTpOJIB:

e BJaJeTh HABBIKAMH IO3HABATENILHON peQUIeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBHM

U MBICIUTENIBHBIX TPOLIECCOB, MX PEe3yJIbTaTOB; BJaJeTh CIOCOOAMU CaMONPOBEPKHU,
CaMOKOHTPOJIS ITPOLIecca U pe3yibTaTa PelIeHnss MaTeMaTHYeCKON 3a1aui;
® TPEIBUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEUICHWW 33a/1a4H, BHOCHUTH
KOPPEKTHBBI B JIESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWICHHBIX
OImMOOK, BBISIBJICHHBIX TPYJHOCTEIH;
® OIIEHUMBaThb COOTBETCTBUE pe3yJbTaTa IEId U YCIOBUSAM, OOBACHATH PUYHHBI
TOCTIDKEHUS WIIH HEIOCTHIKCHHUS Pe3yJIbTaTOB JICATEIEHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.
NPEJMETHBIE PE3YJIbTATbBI
OcBoenne yueOHOro Kypca «AnreOpa W Hadala MaTeMaTHYeCKOTO aHalW3a» Ha YPOBHE
cpemHero oOmiero oOpa3oBaHUs JODKHO O0eCTieunBaTh JOCTHKEHHE CIEAYIONINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB:

10 KJIACC
Yucia ¥ BBIYUCTICHHUSA
OnepupoBaTh TOHITUSIMU: PANUOHAIBHOE W JIEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs |
necsiTuuHast ApoOb, TPOIEHTHI.
BreimonasaTe apudMeTHuecKkrue onepani ¢ palioHATBHBIME U JIEHCTBUTEIIbHBIMU YHCIIAMH.
BreimonHsaTe npuOMmkEHHBIC BBIYMCICHUS, WCIONB3Ys TMpaBHJIa OKPYIJICHHs, JelaTh
MPUKUJKY U OLEHKY PE3yJIbTaTa BbIUYMCICHH.
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OnepupoBaTh MOHATUSIMU: CTEMEHb C LIEJBIM IOKa3aTejaeM; CTaHIapTHas (opma 3amucu
NEHCTBUTENBHOTO YKCIa, KOPEHb HATypaJlbHOM CTEMEHHU; HCIOJb30BaTh MOIXOAIIYI0 (popmy
3alMCH JEMCTBUTEIBHBIX YNCEN JUIsl PEIICHUS IPAKTUUYECKUX 33]a4 U [IPEICTaBICHUSI JaHHBIX.

OnepupoBaTh NOHATHUAMU: CUHYC, KOCUHYC M TaHI€HC IIPOU3BOJIBLHOIO YIJIA; MCIOJIb30BaTh
3aMMch MPOU3BOJIBHOTO yIiia uepe3 00paTHble TPUTOHOMETPHUECKHE (DYHKIIUU.

YpaBHeHMsI M HEPABEHCTBA

OnepupoBaTh NOHSTUSAMM: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE, pPallMOHAJIBHOE,
UppaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

Boimonusate  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHX  BBIPAXEHMH W peuiarb
TPUTOHOMETPHYECKHE YPAaBHEHUSI.

BrimonHATe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUH H
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS W HEpABEHCTBA JJIsl PEIICHUs MAaTeMaTHYEeCKHX 3a/Jad W 3a1ad u3
Pa3IMYHBIX 00JaCTel HAyKU U pealbHOM JKU3HH.

MonennpoBaTh peajabHble CUTYallU Ha SI3bIKE aJIreOphl, COCTABIIATh BHIPAKEHUS, ypAaBHEHUS,
HEpPAaBEHCTBA IO YCJIOBUIO 3aJauyd, HCCIENOBaTh ITOCTPOCHHBIE MOJIEIM C HCIOJb30BaHUEM
anmapara anreOphl.

DYyHKUMH U TPaPUKU

OnepupoBarh NOHATUSAMU: QYHKIIHS, CIIOCOOBI 3amaHusl QyHKINUU, 00JaCTh OMpeACICHUs 1
MHOYKECTBO 3HaUeHUH QYHKIMH, TpapuK YHKINHN, B3AUMHO 00paTHbIC ()yHKIIUH.

OnepupoBarh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (QYHKIMH, HYJIU (QYHKUIUHU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUINN 1)1 pellieHUs] ypaBHEHUI.

Crpouth M uuTaTh IpaduKU JUHEHMHONW (QYHKIMM, KBAaApPAaTUYHOW (QYHKIUH, CTEHEHHOU
(YHKINU C LEIbIM ITOKa3aTeNIeM.

Hcnonb3oBare rpaguku (GyHKIOMA A8 HCCIEIOBAHUS NPOLIECCOB M 3aBUCUMOCTEH INpHU
pelIeHny 3aJa4y U3 JAPYTruX Y4eOHbIX NPEIMETOB M PEaTbHOM >KHU3HH; BbIpaxaTb (opMyliaMu
3aBUCHUMOCTH MEXKy BETUYMHAMH.

Havyana maTeMaTHuyeckoro anajimnsa

OmnepupoBaTh MOHATUAMHU: IOCIEIOBATEIbHOCTh, apU(PMeTHUecKass M TIeoMeTpuyecKas
IIPOrPECCUHN.

OnepupoBarh MOHATHUAMH: OECKOHEYHO YOBIBAIOIIas reOMETpUUecKas MpOrpeccus, cymMma
0eCcKOHEYHO yObIBaIOLIEi reOMETPUUYECKON TPOTPECCHH.

3amaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATENIBHOCTEN U IPOTPECCUN U1 PEILIEHUS PEATIBHBIX 3aa4
MIPUKJIAIHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OnepupoBarh NOHATUAMH: MHOXECTBO, ONl€pallM HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCaHMs pealbHbIX IMPOLECCOB U
SIBIIGHUH, IIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OnepupoBatrh MOHATHAMHU: OINIpe/ieJIeHHe, TeEopeMa, CIeICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yucyia 1 BBIYUCIEHUSA
OrnepupoBaTh MOHATHIMH: HATYypaIbHOE, IIEJI0€ YHUCII0; UCTIOJIb30BaTh MPU3HAKH JICITUMOCTH
LIETIBIX YHCEJl, Pa3JI0KEHHUE YUCia Ha MPOCThIE MHOXKUTEH JIJIsl PEIIeHUs 3a4au.
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OnepupoBaTh NOHATHEM: CTENIEHb C PAlMOHAIBHBIM IT0KA3aTEIEM.

OnepupoBarh NOHATHAMHU: JIOTapu(M Yncia, JECITUUHbIE U HATypaJIbHbIC IOTapU(MBbIL.

YpaBHeHMsI M HEPABEHCTBA

[TpuMeHsITh CBOWCTBA CTEIICHH TSI PEOOPA30BAHUS BRIPAKEHUN; ONIEPUPOBATH MOHSATUSIMHU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIE THUIIBI TI0KA3aTEJIbHBIX YPABHEHHUN U
HEPaBEHCTB.

BrImonHsATs IpeoOpa3oBaHus BEIPAKCHHIA, COIEPIKAIINX Jorapru(MbI; OIeprupoBaTh
MOHATHSIMU: JIOTapU(PMHUUECKOE YPaBHEHUE W HEPABCHCTBO; PEIIATh OCHOBHBIC THITBI
Jorapu(MUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust mpocTennX TPUrOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATUSIMHU: CUCTEMA JIMHEHHBIX YpaBHEHUH U €€ pelleHue; UCI0JIb30BaTh
CUCTEMY JINHEMHBIX YPABHEHUN JIJISl PEIICHUS IPAKTUYECKUX 3a/1a4.

Haxonuth penieHust mpocTEUIINX CUCTEM U COBOKYITHOCTEW PallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIC CUTYAIlUU Ha SI3BIKE aNTeOphl, COCTABIISITh BRIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33]1a4H, UCCIIEIOBATH TOCTPOCHHBIE MOJEIH C
WCIOJIb30BaHUEM ammapara anreOphl.

DYyHKUMH U TPaPUKU

OnepupoBarh MOHATHAMHE: TIEPUOANYCCKas QYHKITUS, IPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
TOYKH 3KCTpeMyMa (DyHKINUH, HAanOOJIbIIIee U HAUMEHBIIIEE 3HAYCHUS (PYHKITMH Ha TPOMEKYTKE;
UCIOJIb30BaTh UX ISl UCCIeI0BaHus HYHKIIUH, 3a1aHHOM rpa@uKoM.

OnepupoBarh NOHATUAMU: TpadUKU MOKA3aTEIbHOM, TOTapru(PpMUIECKON U
TPUTOHOMETPUYECKUX QYHKIINI;, n300paxaTh UX Ha KOOPJAMHATHON TIJIOCKOCTH M MCTIOJIb30BaTh
JUISl pEIIEHUs YPAaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJUHATHOMN TIIOCKOCTH IpaUKH TUHEHHBIX YpaBHEHUH U UCTIOIB30BaTh
UX JUISl PELIEHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnons3oBats rpaduku GyHKIUN 111 UCCIIEIOBAHUS TTPOIIECCOB U 3aBUCUMOCTEN U3 IPYTUX
Y4EOHBIX TUCIUIUINH.

HayvaJsia MaTeMaTH4eCKOr0 aHAJIM3a

OnepupoBarh MOHATHAME: HETIPEPbIBHAS (QYHKIUS; TPOU3BOAHAS (PYHKIIMU; UCIIOIB30BATh
reOMeTpUUYECKUN U PUBNYECKUIN CMBICI TPOU3BOIHOM JIJIsl pelIeHUs 3a/1ad.

Haxonuth mpon3BoIHbIE 3JIEMEHTAPHBIX (DYHKIIHI, BBIYUCIISATH TPOU3BOAHBIE CYMMBI,
MIPOM3BEICHUSI, YACTHOTO ()yHKITHA.

Hcnonb30BaTh MPOM3BOIHYIO JUIS HiCCIEA0OBaHUs (DYHKIIUU HA MOHOTOHHOCTh U 9KCTPEMYMBI,
MIPUMEHSITh PE3yJIbTaThl UCCIEIOBAaHUS K TOCTPOCHHUIO TPpapuKOB.

Hcnonb30BaTh TPOU3BOIHYIO JISI HAXOKICHHS HAUTYYIIETrO PEMICHUS B MPUKJIAIHBIX, B TOM
YUCJIE COMAIbHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBarh MOHATHAMHE: IEPBOOOPa3HAs M UHTETPAIT;, IOHUMATh T€OMETPUYECKUIA U
(bu3nUecKui CMBICT UHTETpaA.

Haxonuth mepBooOpa3Hbie deMeHTapHBIX (YHKIIMA; BEIYUCIISATH HHTETPall o popMyie
Hrrorona—JleniOuuria.

Pemarp npuknaaHeie 3a1a4u, B TOM YHCIE COIHAIBHO-DKOHOMUYECKOTO U (PU3UUYECKOTO
Xapakrepa, CpeICTBAMU MaTEMAaTUUECKOIO aHAJIU3A.
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Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTHyeckue
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padoThI padoTsbI
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CreneHb ¢ paliOHAJIbHBIM OKA3aTENIEM. tto:// du.ru/
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1 R-IMWWW.EGU.TU
YpaBHEHMS U HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
http://www.edu.ru/
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpudeckne GyHKINU U UX
3 P P by http://www.edu.ru/
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YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa 1 Havana
MaTeMaTudeckoro ananusa, 10-11 knaccel/ Anumos 1L A., Komsrun FO.M., TkaueBa M.B. u
npyrue, AknnoHepHoe oomectBo «M3narenberBo «IIpocBemienuey

» JlumakTHyecKue MaTepualtbl 1o areOpe M HavalaM aHaIm3a: KH. I ydamuxcs 10
k1. / M.U. llabynun, M.B. TkaueBa, H.E. ®enoposa, P.I'. ['azapsia. — M..:
[Ipoceemenue, 2005. BBeauTe cBOil BapuaHT

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

» TxaueBa M.B. Anrebpa n Havajga MaTeMaTHYeCKOro aHaiu3a. TeMaTHyecKue
tecthl. 10 xmace / M.B. TkaueBa, H.E. ®enopoBa. — M.: IIpocsemenue, 2011.

» TxkauéBa M.B. AnreOpa n Hauaima MaTeMaTHYECKOrO aHaIu3a. MeToInYecKue
pexomenmanuu. 10-11 kmacc: mocodue utst yauTenei 001meoopa3oBaTeIbHBIX
opranuzanuii / M.B. TkaueBa, H.E. ®enop. — M.: [Ipocsemenue, 2011.

» @cnuenko JI.5. PazHOypoBHEBBIC 3aJaHUS JIJIST TEMATUYECKUX M UTOTOBBIX
KOHTPOJIBHBIX pa0oOT 1o anredpe u HadanaM aHaiauza. 10-11 kmaccsr /

JL.S.denuenxko. — Jlonenk, 2008.

» Tloremkuna JI.JI., [Toremkun B.JI. Anre6pa u Havana ananu3a 10 — 11 kiacchl.

3amgaunuk — npaktukym / B.JL.IToremkun, JI.JI.Iloremkuna. — Jlonenk, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

» Poccuiickoe oOpa3oBanue. DenepalibHbIN MTOPTAI
http://www.edu.ru/
» HuTepHeT-pecypchl Mo 00ydaronuM nporpaMmmaM J{MCTaHIIMOHHOE 00YYEeHHE — TPOCKT
«OTKPBITBIN KOJUISIK»
http://www.college.ru/indexGraph.php3
» Maremaruka online
http://mathem.by.ru/index.htmi
» JlunakTrdeckue MaTepHuaibl o nHpopMaTHke U Matemaruke: http://comp-science.narod.ru
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