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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOrO Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeIbHOIO CTAaHIApTa CpenHEero odmiero odpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, NMPEIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMiA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUI CaMOpAa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATEIBHOTO DPA3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO 0a3y s M3y4EeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIUICHHE Y4Yalluxcs Ha YpPOBHE,
HE00XO0/IMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yJaniuecs OBJIaJIeBal0T YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIMPYET CBOU AOCTHKEHHsI B MaTeMaTHUeCKOi (opme.

Kypc anreOpbr 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIa/bIBa€T OCHOBY ISl YCIICITHOTO
OBJIQJICHUSl 3aKOHAaMHM (U3UKU, XHUMUHM, OWOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpeMsI OBJIQJICHUE a0CTPAKTHBIMH W JIOTUYECKH CTPOTHMMH MAaTeMaTHUYECKUMH KOHCTPYKIHSIMH
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH YTBEP)KICHMS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaM3a B CTapIIei IIKOJIEe YJalluecs MOJYYaroT HOBBIA ONBIT PEHICHUS NMPUKIATHBIX 33jad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~ MaTeMaTW4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIpPETAlNK  TIOJYYEHHBIX PEIIeHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENbHBIM MOTEHLHAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKATEIEHOW KOHIIEHTPAIlMM BHUMAHUS ¥ OTBETCTBEHHOCTH 32
MOJIy4YEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaN3a JICKUT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUsI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHATN3ay» BKIIFOYAET CIIeIYIOIINE
coJiepKaTelbHO-MeTOuUecKue JUHUU: «YUucna u BblUMCHEHUs», «DyHKIUM U TpaduKkuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauama MaTeMaTH4eckoro aHaims3a, «MHOKECTBAa U JIOTHKAY.
Bce ocHOBHBIE cojiepKaTelbHO-METOIMYECKHUE JIMHUM H3Yy4aroTcs Ha MPOTSDKEHUH JBYX JIET
o0yueHMs B cTapulel IIKOJIEe, eCTECTBEHHO IOMOJHSSA IPYr Jpyra M MOCTENEHHO HaChIIAsiCh
HOBBIMH TeMaMH M pa3aenamu. JlaHHBIH Kypc SBJSETCS HMHTETPATHBHBIM, MOCKOJBKY
o0bemuMHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMAaTHYeCKUX JUCIUIUIMH: anredpa,
TPUTOHOMETPHSL, MATEMaTHUECKUI aHaIN3, TEOPH MHOXKECTB | 1p. I1o Mepe Toro xak yJamuecs
OBJIIEBalOT BCE Oojiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX IOCIEeI0BaTeIbHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOENb pealbHON
CUTyalluM, NPUMEHATh 3HAHMs, MOJIydeHHbIE B Kypce «AureOpa M Hayala MaTeMaTH4ecKoro



aHaM3ay, IS PEIICHUS CaMOCTOSTENhHO C(hOpMyIHpOBAaHHONW MaTEeMaTHYECKOW 3amadd, a
3aTeM MHTEPIIPETUPOBATh MOJYYCHHbBIN PE3YIIbTAT.

CognepxxarenpHo-MeTOonMuecKass  JuHUS — «Yucna W BBIYMCIICHHS» — 3aBEplIaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAdyaTo B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHME yaenseTcss (GOpMHUPOBAHUIO MPOUYHBIX
BBIUMCIUTENbHBIX HAaBBIKOB, BKJIIOYAIONIUX B ce0s MCIONB30BAHHE PA3IWYHBIX (HOpPM 3amucu
JICUCTBUTEIIBHOIO 4YHUCJIA, YMEHHME pPAUUOHAIBHO BBIIOJHATH JACHCTBUS C HUMH, J€JaTh
NPUKUAKY, OIEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHH, BBITIOJHEHUS JCWCTBUH C YHCIAMH, 3alMCAaHHBIMH B CTaHIApTHOH Qopme,
MCII0JIb30BAaHNS MATEMATHYECKUX KOHCTAHT, OLICHUBAHMS YHCIOBBIX BBIPAXKECHUI.

Jluans «YpaBHEHUS W HEPABEHCTBA» PEAM3YeTCs HAa TMPOTSHKCHHHM BCETO OOYYCHHS B
CTaplied WIKOJe, IOCKOJBbKY B Ka)XJOM paszJelne MporpaMMbl IPEIyCMOTPEHO peUIeHue
COOTBETCTBYIOIIUX 3a1a4d. OOyJaromuecs: OBJIaeBAIOT PA3IMYHBIMA METOIaMHU PEIICHHUS IEITBIX,
paloHaIbHBIX, UPPAIIMOHATBHBIX, TOKA3aTENbHBIX, TOTapUPMHUUECKIX U TPUTOHOMETPUUYECKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCIECIOBAHUU
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHWH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX W HAMMCHBINUX 3HaYeHWH (GyHKIWU. [laHHas comepikarenbHas TUHUS BKIIOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHUH, a TaKKe
BBIpQXEHHH, COJEpKAlIMX cTerneHu W jorapudmbl. brnarogaps u3yueHuio anreOpanyueckoro
MaTtepuaia MPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO MBILIUICHUS
yuanmxcs, (GOPMUPYIOTCS HAaBBIKM ACIYKTHUBHBIX PACCYXACHHUH, pabOThl C CHMBOJIbHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUIS PEIICHHs TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK A3bIKA HAYKH.

CopepxarenpHo-MeToauuYecKass JTUHUS «DyHKIMU U TpaduKu» TECHO MeperuieTaeTcs ¢
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIBHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (PYHKIUH, MX CBOWMCTB W TpadUKOB, HCIOJIb30BaHHE (YHKIMI s
pelieHus 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M PEallbHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIiioe
BHUMaHue yjensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU  BEJIMYMHAMH, WCCIIEIOBATh TIOJyUYEeHHbIE (YHKIUHU, CTPOUTh WX TrpaduKH.
Marepuan »Toi coaep)KaTeIbHON JIMHUM HAlENeH Ha pa3BUTHE YMEHUHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIMIEHMI0O ©  KOHKPETH3allWH,
HCIIOJIb30BaHHUIO aHAJIOTUH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMpHUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX TOSIBIIIETCS BO3MOKHOCTh MCCIIEIOBATh U CTPOUTH rpaduku (YHKIIUA, OTIPEIETSATh X
HauOOJbIIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH M YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHUS MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKICHUS
HaWjIy4dllero pPEelIeHHs] B MPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMHMUYECKHX, 3aJ1ayax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOTO aHaJh3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTeMAaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaromuecss y3HAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, IMOJYYEHHBIX B XOJ€ DPAa3BUTHS MaTeMaTUKU KaK HayKu, M HX
aBTOpax.



CopaepxkarenbHo-MeToauueckas JuHus «MHOXECTBa U JIOTUKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeOopeTUKO-MHOKECTBEHHbBIC ITPEACTABICHHS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCLUIUIMHBI B eauHoe wenoe. [1o3ToMy BaKHO 1aThb BO3MOXHOCTH IIKOJIBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro JJist
BBIPAKECHUS CBOMX MBICIICH.

B kxypce «Anrebpa u Havaja MaTeMaTHYECKOTO aHaJIN3a» MPHUCYTCTBYIOT TaK)KE€ OCHOBBI
MaTEeMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE MPU3BAaHBI CPOPMHUPOBATH HABBIKU TOCTPOCHUS
MoJIeNIel peabHBIX CUTYyaIlui, UCCIIEIOBAHUS 3THX MOJCIICH C IMOMOIIBIO armapaTa ajreopsl u
MaTeMaTUYECKOT0 AHAIM3a W HHTEPHPETAUMU MOJYYEHHBIX peE3yiabTaroB. Takue 3agaHud
BIUIETEHbI B KaXKJbIA M3 pa3[ejoB MPOrpaMMbl, MOCKOJBKY BECh MaTepuall Kypca MIUPOKO
WCIIOJIb3YETCS I PEIIEHUs MPUKIAAHBIX 3a1a4. [Ipu permeHnn peanbHbIX MPAKTUYECKUX 3a1a4
yyamuecss — pa3BHBAIOT HaOJII0aTENBLHOCTbD, yMEHUue HaXOJUThb 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOIH30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JestenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DPEIICHUS MPUKIAAHBIX 3aJad OpraHu3yercs B
MIpoIIeCcCe U3YyUEHHUS BCEX TEM Kypca «AJredpa v Hayajia MaTeMaTH4YeCKOTO aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM Mm1aHe Ha M3YYCHHE Kypca anreOphl M Hadal MaTeMaTHIeCKOro aHaM3a Ha 0a30BOM
ypoOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezenmto B 11 knacce, Bcero 3a 1Ba
roga ooyuenus — 170 gacos.

YUYET PABOYEM ITPOTPAMMBI BOCITUTAHUSI

Peanuzanus BOCIIMTATENBHOIO IMOTEHIMANa YPOKOB airedpsl (ypouyHOH JesTeIbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MAaKCUM@JIbHO JIOMYCTUMOM  y4yeOHOW  Harpys3ku)
IIPEelyCMaTPUBAET:

MaKCHMaJbHOE HCIIOJIb30BAHUE BOCIUTATENbHBIX BO3MOXHOCTEH COJEp)KaHUs y4eOHOro
Kypca g (OpMUpOBaHMS y OOYyYaroIIMXCS POCCHUMCKMX TPaJUIMOHHBIX JIYXOBHO-
HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LEHHOCTEH, POCCHUHCKOrO HMCTOPUYECKOIO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOIO TMPOCBEIICHUS; I0A00p COOTBETCTBYIOILEIO COAEPKAHUS YpPOKOB,
3a/laHui, BCHOMOT'aTeIbHBIX MaTEPHAIIOB, MPOOJIEMHBIX CUTYaLUH 151 00CYKIEHUH;

YUY€T LIEJEBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCIUTAHUS B OINPEAEICHUH BOCIMUTATEIbHBIX
3a/71a4 YPOKOB, 3aHATHIA;

BKJIIOUEHUE YUYUTEISIMM B KOHCIIEKTHl (TEXHOJIOIMYECKHE KapTbl) YPOKOB TEMAaTHKU B
COOTBETCTBUU C KaJIEHJAPHBIM IJIAHOM BOCIIUTATEIbHONU pabOThI;

BBIOOp METOJI0B, METOJUK, TEXHOJIOIUH, OKa3bIBAIOIIMX BOCHHUTATEIBHOE BO3/ICHCTBUE HA
JUYHOCTh B COOTBETCTBUU C BOCHUTATENBHBIM HJEAIOM, LENbI0 M 3aJayaMHd BOCHHUTAHMUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIIUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIUTAHUSA B
y4eOHOM JeATENHHOCTH,

NpUBJIeUEHHE BHUMAHUS OOYUYaIOIIMXCS K IIEHHOCTHOMY AacCleKTy HM3Yy4aeMbIX Ha ypoKax
NpEeIMETOB, SBJICHUN W COOBITUH, WHULMUPOBAHHWE OOCYXJEHWH, BBICKa3bIBAHUM CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
aunam;

NpUMEHEHHE HMHTEPAKTUBHBIX (GopM  ydeOHOH paboThl -  HMHTEIICKTYAJIbHBIX,
CTUMYJIMPYIOUIMX ITO3HABAaTCIIBHYI0 MOTHBALIMIO, WIPOBBIX METOAMK, IUCKYCCHM, JAIOUIUX
BO3MOXXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [HAJIOra; TPYMIIOBOW pPabOTHI,
KOTOpass YYHUT CTPOMTH OTHOLIEHUS M JEeHCTBOBaTb B KOMAHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTHYECKOIO MBILUICHHUS;

noOyXJaeHue O0O0yJarImuxcs CcoOM0IaTh HOPMBI TOBEICHHS, IpaBHiia OOIIEHUS CO



CBEpCTHHKAMHM M TIEearorM4ecKMMU pabOTHHKAMH, COOTBETCTBYIOIIME YKIJIQAY IIKOJIBI,
YCTAQHOBJICHHE U MOAJIEPKKY JOOPOKENaTeIbHON aTMoc(epsl;

OpraHu3alMI0 HACTAaBHUYECTBA MOTHMBUPOBAHHBIX U 3PYIAMPOBAHHBIX OOYYAIONIIMXCS Hall
HEYCIEBAIOIMMHI  OJHOKJIACCHUKAaMM, B TOM YHCIE€ C OCOObBIMM 00pa30BaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOWIEr0 OOYYaIONIMMCS COLUAIBHO 3HAYMMBIA ONBIT COTPYAHUYECTBA U
B3aMMHON IIOMOILY;

UHUIMMPOBAHUE U MOJACPKKY HCCIEIOBATEIBCKONH JESATEIbHOCTH O0YyJaroImuxcs,
IUIAaHUPOBAaHUE U BBIIOJHEHWE  WHAUMBUIYAJIBHBIX U IPYNIOBBIX IPOEKTOB BOCHUTATEIBHOM
HaIpPaBJIEHHOCTH.

ILTAHUPYEMBIE PE3YJbTATbBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (BA3OBBIX YPOBEHb

OcBoenne yuyebHoro npeamera «MaTemaTtukay JOJDKHO oOecreduBaTh JOCTHIKEHHE Ha
YpOBHE cpenHero oOiiero oOpa3oBaHMs CICAYIOIMIMX JIMYHOCTHBIX, METAlpPEAMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpamMmbl yuyeOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCA:

['paxxnanckoe BocuTaHue:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MLMM OOy4aromlerocss Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOrO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLIMATBHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMHU U Ha3HAYCHHUEM.

[TaTprnoTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKOM Ipa’kJaHCKOM MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSILIEMY POCCUUCKOM MaTEMaTUKH, ILIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHMUS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH poCCHIiCKOro Hapoaa; CcpOpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O0 CO3HAHMS, 3THYECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTHYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHMEM JIMUYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMUBOTO OYIYIIETO.

DCTeTN4ECKOe BOCIIUTAHUE:

JCTETMYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas ACTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIEeHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCEeKTaM Pa3IudHbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUE, cOaJaHCUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (usmueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03OPOBUTEIILHON
JEATEIBbHOCTBIO.

TpynoBoe BocMTaHHeE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam mpohecCHOHATBEHON ACSITeNLHOCTH, CBI3aHHBIM C MAaTeMaTHUKON M €€ MPHUIIOKCHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP OymyIeit mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIC



KU3HEHHbIC IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHIO B
pELICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHYEeCKOI HAaIIPaBJICHHOCTH.

DKOJIOrHYecKoe BOCIUTAHUE!

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COIHMAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME HPUPOAHON M COLHUAIbHOW Cpenibl, OCO3HAaHHEM
r100aNbHOTO  XapakTepa OKOJOTHMYECKHMX Mpo0JieM; OpUEHTAaluel Ha  NpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHMUM I pelIeHMs 3a/ad B 00JIaCTH OKPY)KAIOLIEH cpeibl, MIaHUPOBAaHUS
MOCTYIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEICTBUH ISl OKPY>KAIOLIEH CPEIbI.

IleHHOCTH HAYy4YHOTO ITO3HAHMSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU M OOLIECTBEHHON NMPaKTHKH, IOHUMaHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJIOBEUECKON JESATENbHOCTH, ITAMOB €€ Pa3BUTUS M 3HAUMMOCTH ISl PAa3BUTHUS [IMBHIIN3AINM;
OBJIQICHUEM $3BIKOM MAaTEeMAaTUKU M MaTEeMAaTUYEeCKON KyJIbTYpoll Kak CpeJCTBOM IO3HAHHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYHD M  HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
UH/IMBUYaJIbHO U B TPYyIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl y4eOHOTo mpeamera «MaTemMaTukar»
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OeliCEUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — Pe2YIAMUSHbIMU
OelicmeusIMu.

1) Vuueepcanvrvie nosnasamenvnsle oelicmeus, obecneyusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00y4arowuxcs (0ceoeHue memooo8 NO3HAHUS OKPYICAIOWe20 Mupd,;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayut, ymeHuu pabomams ¢ ungopmayuet).

ba3oBrle mornueckme AeMCTBHUS:

®BBISIBJIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKHMX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEX1y NOHATUSAMH; (OPMYyTUpPOBaTh OIpENeNIeHUs MOHITUH;
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
Y CPaBHEHUs, KpUTEPUU MIPOBOJINMOTIO aHAIN3A;

® BOCIIPUHMMATh, (POPMYJIUPOBATh M MPEeOOpa3OBbIBATh CYKJEHUS: YTBEPAMUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHIUYHBIE, YACTHBIE U O0IKE; YCIOBHBIE;

® BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3M U MPOTUBOPEUHS B (akTax,
JAHHBIX, HAOJMIOACHMSIX W YTBEPXKACHUSX; Ipeajaratb KpUTEPUM [JISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e [e1laTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNIbCTBA MAaTEMaTHUECKUX YTBEPXKJIECHUH (TIpsMble U
OT TPOTUBHOIO), BBICTPaMBaThb APryMEHTAIUIO, NPUBOAUTH INPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BEIOUpaTh croco0® pemeHUs y4yeOHOW 3amaud (CpaBHHUBAaTh HECKOJBKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ncciie10BaTeIbCKUE NEUCTBUS:

® IICIIOJIB30BATh  BONPOCHl ~ KAK  HCCIENOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPobdIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;



® IPOBOJUTH CAMOCTOSITEJIBHO ~ CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCICIOBaHUE IIO0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OO0beKTa, SBJICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSIMU, IPOIIECCAMHU;

® CAMOCTOSITEIIEHO (POPMYITHPOBATh 00OOIIEHHUS U BBIBOBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMS, OIEHHBATH JIOCTOBEPHOCTh IOJYYCHHBIX PE3yJbTATOB,
BBIBOZOB 1 0000IIEHNI;

® [[POrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATh MPEIITOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ uapopmarueit:

® BELSIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJISl OTBETA HA BOIIPOC U JIJIS
pCeILICHHS 3a]1a9H;

®BHIONpATh HMHPOPMAIUIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBATh U HWHTEPIPETHUPOBATHL WH(POPMAIUIO PA3IUYHBIX BUIOB U (POpPM
NPE/ICTABIICHUS;

® CTPYKTYpHpPOBaTh ~ HH(POpPMAIHMIO, MPEACTaBIATH €€ B pa3iudHbIX  (opmax,
WITIOCTPUPOBATH IpadUuecKy;

® OIICHMBATh HAJA&KHOCTh HMHPOPMALMU IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

2) Vhusepcanvnvle KOMMYyHUKAmMueHble Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUAIbHbIX HABLIKO6 06)/‘{61}01/(41/!)(6’2.

Ob6menue:

® BOCIIpUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH M UEISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

®B X0J/1¢ 00CYXK/IEeHUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/J1aeMOW TE€MBI, POOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb MJI€M, HAllEJICHHbIE HA TIOMCK PpEIICHUS;
COIIOCTaBJISITh CBOM CYXACHHS C CYXKICHHSIMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapy>KUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® [IPEJICTABIATh PE3Yy/bTaThl PEIICHUs 3a/auM, 3KCIIEPUMEHTA, UCCIEI0BaHMs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 3ahay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpynHHYECTBO:

® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAILHONW paOOTHI TIPU
pemeHnn y4eOHBIX 3a/1a4; TPUHUMATD 1eJTb COBMECTHOH JesTeTHbHOCTH, TUNIAHMPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarTh BHIbI paboT, JOroBapUBATHCS,
00CyX1aTh MPOIIECC U Pe3yJbTaT pabOoThI; 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

® y4acCTBOBATh B TPYNIOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHPOBATH CBOHU
JIEMCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIAa B OOIIHIA
HPOAYKT 10 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMolCio8blx

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranu3zanus:
COCTABIIATH IJIaH, aJTOPUTM pELICHHs 3a7ayd, BHIOMPATh CIOCOO pEHIeHUs C y4ETOM

UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAMH MTO3HABATEIbHOM peduieKcuu KaKk 0CO3HAHMS COBEPIIAEMBIX IEHCTBUN
U MBICIIUTEJIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB; BJIALETh CHOCOOAMH CAMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U PE3YIbTATA PEIICHUS MATEMATUYECKOM 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTh IIPM PELUIEHUHU 3aa4H, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HalJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pE3y/lbTaTa ILEId W YCIOBHUAM, OOBSACHATh NPUUYHMHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «AnreOpa M Hadajga MAaTEMaTHYECKOIO aHAJIM3a» Ha ypOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO 00ECIIeYrBaTh JOCTIKEHHE CIICTYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:
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OnepupoBaTh MOHATHAMH: paIlMOHATBHOE M JEHCTBUTENHHOE YHCIIO, OOBIKHOBEHHAs U
NeCATUYHASL APOOB, MPOLIEHTEHI.

Bremonuate apudmerndyeckue oOmnepanud ¢ palMOHAIBHBIMM U JACHCTBUTEIbHBIMU
YHUCJIAMHU.

BbinonHATe NpuOMOKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUH.

OnepupoBaTh HNOHATHAMM: CTENIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JNEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJlbHOM CTENEeHH; MCHOJIb30BaTh MOJIXOIAIIYI0 (opmy
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSMHU: CHHYC, KOCHHYC M TaHIME€HC MPOU3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3alMCh IPOM3BOJILHOIO YIJla uepe3 0OpaTHbIEe TPUTOHOMETPHUECKUE (DYHKIUH.

YpaBHeHusI 1 HepaBEeHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
MppalMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPaBHEHHUE;

BemonuaTe  npeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@KEHHMM W pemiarh
TPUTOHOMETPHYECKHE YPABHEHUS.

BrimonusaTe mpeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
peliaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U HPPALMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHs U HEPABEHCTBA JUIsl PELICHMs] MAaTEMaTUYECKUX 3a/a4 M 3a7ad U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATUAMHU: (YHKLUS, CIIOCOOBI 3a/1aHUs (PYHKIIUH, 007IaCTh ONpeeIeHus
¥ MHOKECTBO 3Ha4eHUH QyHKINUH, Tpaguk QyHKIINU, B3aUMHO 00paTHBIE (YHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatek rpadguky GyHKIMHA U1 peLIeHNs ypaBHEHUH.

Ctpouth W uyuTaTh TpapuKu JTUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(YHKLNU C LENbIM ITOKa3aTeNIeM.



Hcnonws3oBare rpaduku GyHKIUN I MCCIEIOBAHUS MPOILIECCOB M 3aBHCUMOCTEH Mpu
pellleHuHn 3aJa4y U3 APYruX Y4eOHBIX MPEeIMETOB U PEaJbHOM XKU3HU; BBIpaXKaTh (opMyliaMu
3aBHCUMOCTHU MEKY BEJIMUMHAMHU.

Hayana maTremMaTH4yeckoro aHajaimsa

OnepupoBaTh MOHSATHUSMHU: TIOCICIOBATEIILHOCT, apU(PMETHUECKass U TeOMETpUUYECKast
IIPOTPECCHH.

OnepupoBath NOHATUAMU: OECKOHEYHO YOBIBAIOIIAs TEOMETPHUECKAs MPOTPECCHS, CyMMa
0ecKOHEYHO YOBbIBAIOIIEH reOMETPUYECKON MTPOrPECcCUu.

3aiaBaTh NOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA IMOCIENIOBATEIBHOCTEN M MPOTPECCUM ISl PELICHUS PEeaIbHbIX
3a71a4 NPUKJIIAJHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

OrnepupoBaTh NOHITHUSAMU: MHOXECTBO, OII€pAIlMU HAJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCAaHUs PEAIbHBIX MPOLECCOB
U SIBJICHH, IPH PEIICHUH 33724 U3 JPYTUX YICOHBIX MTPESIMETOB.

OnepupoBaTh NOHATUAMU: ONPENEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KUIIACC
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OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIETMMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHUCIIAa HA IPOCThIE MHOKUTEIM JJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTapU(M YHCIIa, TECATUIHBIE U HaTypalIbHbIE JIOTapU(PMBL.

YpaBHeHusI 1 HepaBEeHCTBA

[IpuMeHsaTh CBOMCTBa CTemeHU s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
NOHATUSIMM:  TIOKa3aTebHOE YPAaBHEHME W  HEPaBEHCTBO; peIlaTb OCHOBHBIE  THIIbI
MOKa3aTeNbHBIX YPABHEHHI 1 HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHUs BBIPAXKEHUH, COJEpKAlIMX JIOTapu(Mbl; ONEpUpPOBATH
HNOHATUAMM: JIOrapu(MHUUYECKOE YpaBHEHHE W HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPABEHCTB.

Haxoauts pemienns npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCII0JIb30BaTh
CHUCTEMY JINHEWHBIX YPAaBHEHUM JIJIsl PEIICHUs] PAKTUYECKUX 3aad.

Haxonuts pemenns npocTenmmnx CUCTEM U COBOKYITHOCTEM PallMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MonenvpoBaTh pealbHbIE CHTyallMd Ha S3bIKE anreOpbl, COCTABJISATh BBIPAKEHMUS,
YPaBHEHHS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEA0BATh MIOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIMS, MOPOMEXKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMM, HauOoJblllee M HauMEHblee 3HaYeHHs (DYHKIMHM Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS MCcce10BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTh  MOHATHAMHU:  rpadUKd  TOKa3aTeIbHOM,  JorapudpMuyeckoil  u
TPUTOHOMETPHUUECKUX (PYHKUMI; N300pakaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M HCIIOJIb30BATh
JUISl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHECHUH U
MCIIOJIb30BAaTh UX VISl PEILICHUSI CUCTEMBI JINHENHBIX ypaBHEHUI.

Hcnonb3oBarh rpaduku GYHKIHA A1 WCCIICIOBAHUS TPOIECCOB W 3aBUCUMOCTEH U3
JIPYruX y4eOHbIX AUCHUIUINH.

Hayana maTreMaTH4ecKoro aHajam3a



OnepupoBaTh  MOHSATHSMH:  HENpEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
HCII0JIb30BaTh T€OMETPUUYCCKUN U PU3NICCKUI CMBICIT TPOU3BOIHOM TSI PEIICHUS 3a/1a4.
HaxomuTe Nmpou3BOJMHBIC 3JIEMEHTAPHBIX (YHKIMH, BBIYUCISITH MPOU3BOAHBIC CYMMBI,
MPOM3BEICHHUS, YaCTHOTO (PYHKIIHMA.
Hcnonp30BaTh MPOWM3BOJHYIO ISl  UCCIeIOBaHHWS (YHKIIMM HA MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI HCCIICIOBAHUS K TOCTPOCHUIO IPa(hHKOB.
Hcnonp30BaTh MPOU3BOAHYIO IS HAXOXKJECHUS HAWTYYILIETO PEIICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMATIBHO-DKOHOMUYECKHUX, 3aa4ax.
OnepupoBaTh MOHSATUSMHU: TEPBOOOpa3Has W WHTETpall; MOHMUMATh T€OMETPHUYECKHHA U
(bU3HYECKUI CMBICIT HHTErpaa.
HaxomuThs mepBooOpa3HbIe JIEeMEHTApPHBIX (DYHKIWN; BBIYUCISATH HHTETPal Mo (opMyIie
Herorona—Jleiiouuna.
Pematp nmpukiagHbie 337a9d, B TOM YHCIE COIHAIBHO-3KOHOMUYECKOTO H (PU3NIECKOTO
xXapakTepa, CpeJICTBAMH MaTEMaTHYECKOI'0 aHalIn3a.
COJIEP KAHHUE YYEBHOI'O KYPCA «AJITEBPA n HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (BA3OBbII1 YPOBEHD
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Panmonaneupie uncna. OOBIKHOBEHHBIE U JACCATUYHBIC APOOH, MPOIECHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu.  Apudmernueckue omnepauMM ¢ palMOHAJIBHBIMU  YHCIaMH,
peoOpa3oBaHus YUCIOBBIX BbIpakeHUW. [IpumeHeHue apoOell W MPOLEHTOB IS PELEHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

JleiicTBuTenpHble yncna. PanuoHanpHble M HMppalMOHANbHBIE Yuciaa. ApuMeTHuecKue
olepaluu ¢ AeUCTBUTEIbHBIMU yuciamMu. [IpuOamkEéHHble BBIYMCICHUS, IPaBUIa OKPYTJICHHUS,
MPUKUIKA U OI[EHKA pe3yJIbTaTa BHIYUCICHU.

Crenenp ¢ nenbiM nokazateneMm. CraHznapTHas (Gopma 3amucH AEHCTBUTEIBHOTO YHCIA.
Hcnonp3oBanne mnonxonsmed (opmbl 3amucu  JEHCTBUTENBHBIX YHMCENT JJs  pelleHus
IIPAKTUYECKMX 3a7a4 U IPEICTABICHUS JAHHbIX.

ApudpmeTnueckuii KopeHb HaTypalbHON cTeneHu. JleiicTBus ¢ apudmernyeckumu
KOPHSIMHM HaTypaJbHOW CTETICHH.

CuHyC, KOCUHYC U TaHT€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHus1 M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BAHHUS.

[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
bopmyIbI.

VYpaBHeHHe, KopeHb YypaBHeHHMs. HepaBeHcTBO, pelleHne HepaBeHCTBAa. Meroa
MHTEPBAJIOB.

Pemenue uensix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pemenne nppannoHalbHbIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKMX 3a7ad W 3a1ad u3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

DOyHKUUH U rpadpuKu

OyHKu, crocoosl 3ananus Gynakiuu. ['paduk pyHkiun. Bzaumuo oOpaTHbie QyHKITHN.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LEJBbIM Toka3areneMm. EE cBoiicTBa U rpaduk.
CgoiicTBa u rpaduK KOpHS N-0if CTETICHHU.



TpuroHomeTpuyeckass OKpPYXHOCTb, ONPEICICHHE TPUTOHOMETPUUYECKUX (PYHKIHN
YHUCJIOBOI'O APryMEHTA.

Hayajia MaTeMaTH4eCKOro aHajamu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHHsl  IOcieqoBaTeIbHOCTEH.  MOHOTOHHBIE
MOCJIEA0BATEIBbHOCTH.

Apudmernueckas U reoMeTrpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonb30BaHME MPOrpeccuu [Uisl PEIIeHMs] PeasbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepaiuu Haj MHOxecTBamH. [{uarpammbl Ditiepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisi OIMUCaHUsl peajbHbIX MPOLECCOB U SIBICHUMW, NpU
PEIICHNH 33]1a4 U3 IPYTHX y4eOHBIX MMPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ palMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEICHHU.

Jlorapudm umcna. JlecaTHIHbIE U HATypaJIbHBIC JIOTapH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BRIPAKECHUHN, COACPIKAIINX JIOTAPUPMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIeM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[TokxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUMHENHBIX YpaBHEHMH. PenieHue NpUKIaaHBIX 3aJad C MOMOLIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

Oynkuus.  [lepuonnyeckue  QyHkuuu. [IpomMekyTkM  MOHOTOHHOCTH — (YHKIIHH.
Makcumymbl 1 MUHUMYMbI GyHKIMM. HauOonbliee u HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpaQUKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIIUU, X CBOHCTBA U Tpa(UKH.

Ucnonp3oBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U IMHEWHBIX CHCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN I HCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana mareMaTH4ecKOro aHajmusa

HenpepriBable GpyHKIMH. MeTOT MHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[Ipon3BoHBIE 37IEMEHTAPHBIX (PYHKIUH. DOpMYyIbl HAXOXKICHHUS TMPOU3BOJIHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[IpumMeHneHne MPOU3BOIHON K UCCIAEAOBAHUIO (GYHKIIUKA HA MOHOTOHHOCTh U KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUsT (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHre NPOM3BOMHOM ISl HAXOXKJIECHHS HAWIYYIIEro PEIICHUS B MPHUKIAJIHBIX
3aaydax, AJIs ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTo (OpMYIIOi MU rpadukom.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.



WuTterpan, ero reoMeTpuyeckuii M (Qu3MUecKuil cMbicia. Brpluncienue HHTErpana 1o
dbopmyrne Hetorona—JleliOnuna.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

(BA30BbI YPOBEHDb
10 KJIACC
KoanuyecTBo 4acoB, 0TBOAUMBIX HA OCBOEHHE DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Ka:K/10ii TeMbI (uudpossbie)
n/n MPOrpamMmbl Beero KonTpo/bHbIe IpakTHyecKue oOpa3oBaTe/ibHbIE
padoTbI padoTsI pecypcbl
MHoxecTBa pallMOHAIBHBIX U

1 JNIEUCTBUTENLHBIX YHCcell. PamoHaabHbIe 14 1 Eftlgg?/?g:;c(?n%dofru 102.2/07
ypaBHEHHUS U HEPABEHCTBA ' — '

5 Oyukuuu U rpaduku. CTeneHs ¢ HelbM 5 bu6nuorexa [IOK
HOKa3aTeIeM https://lesson.edu.ru/02.2/07
ApudmeTrndeckuii KOpeHb N—OW CTETICHH. Bubnmorexa LJOK

3 VppaluonalbHpie ypasHeHHs H 18 1 https://lesson.edu.ru/02.2/07
HEPABEHCTBA ' — '
Dopmyse! bubmmorexa [JOK

4 TPUTOHOMETpUH. T pUroHOMETpHUUYECKHE 22 1 hitps://lesson.edu.ru/02.2/07
YpaBHEHUS ' = '

bu6anoreka LIOK

5 [TocnenoBarenbHOCTH M MPOrPECCUN 5 hitps://lesson.edu.ru/02.2/07

6 [ToBTOpEeHue, 06001IeHNE, CUCTeMaTH3allUs 3 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07

11 KJIACC

KoaudecTBO 4acoB, 0TBOAMMBIX HA OCBOEHHE KAKIOM DJIeKTPOHHbIE
TeMbI
N Conep:xkanue (HppoBIe)
n/n Beero KoHTpoabHbIE IpakTuueckue oOpasoBaTe/bHbIE
padoThI padoThbI pecypchl
Crenens ¢ pallMOHAIbHBIM
1 nokazatenem. [TokazarenpHas QyHKIHS. 12 1 bubnuotexa [JOK
[TokazaresbHbIC YpaBHEHHS U https://lesson.edu.ru/02.2/07
HEpaBEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapudmuueckue ypaBHEHUS U 12 bubnmorexa HOK
https://lesson.edu.ru/02.2/07
HEpaBEHCTBA
o | Do g | 1 Bumorera 0K
P P p https://lesson.edu.ru/02.2/07
HEpaBEHCTBA
4 [IponsBoanas. IIpumenenue 24 1 bubnmnoreka [HOK
TIPOM3BO/THOM https://lesson.edu.ru/02.2/07
5 HaTerpan u ero npuMeHEHUS 9 bubmorexa TIOK
P P https://lesson.edu.ru/02.2/07
. bu6nuorexa [IOK
6 Crcremst ypasHemHmii 12 1 https://lesson.edu.ru/02.2/07
7 HarypaibHble U 1ebIe Yucia 6 bubmmorexa HOK
yp B https://lesson.edu.ru/02.2/07
8 [ToBTOpenue, 06001IEHNE, 18 5
CHCTEeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME



https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
https://lesson.edu.ru/02.2/07
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