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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOyuarommxcsi 10 —11 kimaccoB pa3paboTtana Ha
ocHoBe PDeiepalibHOTO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MaTeMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECIeYMBaeT HWHCTPYMEHTAIbHYIO 0a3y Il HW3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOTo aHaiW3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peann3yeTcsi Kak yepe3 y4eOHbI MaTepuan, CoCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHKuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIUHUS «MHOKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeCKOHEYHBIE  MepHoguYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
JIpo0elt U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpacieu
3HAaHUU U pPEaJbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYUCJICHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenmenb ¢ 1menbiM  mokazateneM. CranmaptHas (Qopma  3ammcu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMU HaTypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPHUUECKHUE (HOPMYIIBI.

VYpaBHeHUEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton nHTEpPBANIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IppuMeHeHNE ypaBHEHHI M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIUH.

OOnacTh ompeneneHus U MHOXECTBO 3HaueHHi (ynkumu. Hymu dyHkuumu.
[TpomexxyTku 3HAKOTIOCTOSHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-Oi CTENEHHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.



Hauana MaTeMaTH4eCcKOro aHaJan3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEA0BATEIHBHOCTH.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuyHo yobiBaromias
reoMmerpuyeckas nporpeccusi. Cymma G0eCKOHEYHO yOBIBAIOIIEH reoOMETpUUECKOn
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VCronp30BaHWE MPOTPECCUU A
pELICHUS PeallbHbIX 3a7a4 IPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara Uil ONUCAHHS PEalbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHU, COIEpKAITUX JIOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyuknus.  I[lepuonuueckne  ¢Gynkuuud. [IpomMexyTkKu  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Hcnonb3zoBanue rpa@ukoB GyHKIUN JUIsl pellIeHUs YPaBHEHUW U JIMHEWHBIX
CUCTEM.



Hcnonp3oBanue rpadukoB (yHKUMH A7 HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

HenpepriBable QyHKIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomeTpudyeckuii W (QU3HYECKHH  CMBICH
IIPOU3BOTHOMN.

[TpousBogHble  3neMeHTapHbIX  QyHKiuil.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HAaMMEHbIIEro 3HayeHus1 QyHKIMU Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIIY4dIlEero peLICHUs B
IPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyecKuid MW (u3myeckuid cmbici. Brruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapaKTepU3yrTCs:

['pasxtaHCKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCIeKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MPO(ECCHOHATBHOW  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINNPEIAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpPaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCs OBJIQJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NpoOyeccos oobyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  NpUMEHeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBrle norudyeckue AeMCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOUICHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJISI pEIICHUS 3a]/1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TparuecKy;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCIOBUAM, OOBSCHSTH
IIPUYUHBI JTOCTHIKEHHUS WIM HEIOCTHXKECHUS PE3YJIbTAaTOB ACATEIBLHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajia MaTEMaTUYECKOTO aHAIA3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, MPOLEHTHI.

BelnonHAT,  apupMETUYECKHE  ONepaludd €  paldOHAIBHBIMH U
JNEHCTBUTEILHBIMHU YHCIIAMH.

BomonuaTe npuOaMkEHHbBIE BBIYUCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIBIM IOKA3aTEJIEM; CTaHIAPTHAS
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
IIPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC M TaHT€HC NMPOU3BOJIBHOIO YIJIA,;
MCITIOJIb30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHHUE;

BrimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHbBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS MATEMAaTUYECKUX 3a]a4
¥ 3a71a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBATEIBHOCTh, apuMeTHUecKas U
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, NMPU PELIECHUH 33a4ad U3 APYIHX Yy4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0Ka3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/m | mporpaMmmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
MHoOX€eCTBa pALIMOHAJIBHBIX U
. https://resh.edu.ru/subject/lesson/3778/start/158733/
1 JICHCTBUTEIBHBIX YUCEN. PalnOHAIbHBIE 14 1
YPaBHEHUs U HEPABEHCTBA
9 Oynknun 1 rpadukn. CTEreHs C MelbiM 6 https://resh.edu.ru/subject/lesson/5540/start/327000/
okasarejieM https://bvbinfo.ru/auth
Apudmerndeckuii KOpeHb N—oi )
https://resh.edu.ru/subject/lesson/5223/start/326717/
3 creneHu. MppanuoHanpHble ypaBHEHUS 18 1
U HEPaBEHCTBA
DopMytbl
4 TPUTOHOMETPUU. TPUrOHOMETPUYECKHE 22 1 https://resh.edu.ru/subject/lesson/6320/start/200020/
ypaBHEHUSA
5 [TocnenoBaTrenpHOCTH M IPOIPECCUA ) https://resh.edu.ru/subject/lesson/5223/start/326717/
[ToBTOpenue, 06001IeHNE, .
6 N 3 1 https://resh.edu.ru/subject/lesson/5138/start/200452/
cUCTEeMaTU3alus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://bvbinfo.ru/auth
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5138/start/200452/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MHo3ecTBO, Onepanuy HaJ https://m.edsoo.ru
1 MHOX€eCTBaMu. J[narpaMMsbl 1
Ditnepa—Benna
Pamnonanbshele unciaa. OOBIKHOBECHHEIC https://m.edsoo0.ru
2 U JCCATUYHBIC TPOOH, TPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
ApudmMeTHIecKne oTnepaIuu ¢ https://m.edso0.ru
3 paloHaIbHBIMU YHUCTIAMH, 1
peoOpa3oBaHusl YHCIOBBIX
BBIPAKECHUI
[Ipumenenue qpoOei 1 MPOIEHTOB ISt https://m.edso0.ru
4 pelieHus MPUKIAIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTPACIIEN 3HAHUU U
peanbHOU KU3HU
[TpumeneHne ApoOeii U IPOIICHTOB IS https://m.edso0.ru
5 pelieHus MPUKIAIHBIX 3a/1a4 U3 1
Pa3IMYHBIX OTPACIIEN 3HAHUU U
peanbHOU KU3HU
JlelicTBUTENLHBIE YHCIIA. https://m.edsoo.ru
6 PanmonansHbIE B HppaliuoOHaIbHBIC 1

qHucia



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Apudmerndeckue onepanum ¢

https://m.edsoo.ru

7
JNENCTBUTENbHBIMH YUCIIaMU
[TpubnukEHHBIC BEIYUCIICHUS, TIPaBHUIIA https://m.edsoo0.ru
8 OKpPYTJICHUS, PUKHJIKA U OLICHKA
pe3ysbpTaTa BEIYMCICHUN
9 ToxzaecTBa U TOXKJIESCTBEHHBIE https://m.edso0.ru
npeoOpazoBaHus
10 VYpaBHeHUE, KOPEHb YpaBHEHUS https://m.edso0.ru
11 HepaseHcTBo, pelieHre HepaBeHCTBa https://m.eds00.ru
12 MeTox HHTEpBATOB https://m.edsoo0.ru
Pemenue nensix u qpo6HO- https://m.edso0.ru
13 palroHaIBHBIX YPAaBHECHUHN U
HEPABEHCTB
KonTponbhas pabota mo Teme https://m.edso0.ru
"MHOecTBa palluOHAIBHBIX U
14 JNEWCTBUTEIILHBIX YHCEII.
PanmonansHbie ypaBHEHHS U
HEpaBeHCTB"
15 OyHKIMS, CIOCOOBI 3a1aHus (YHKITUH. https://m.edsoo0.ru
B3aumHo obpaTHbIe HyHKIUU
I'padux dynximu. O6nacts https://m.edsoo.ru
16 OIPEEIICHUS] U MHOXKECTBO 3HAUEHU I
¢yukimn. Hynu GpyHKImn. https://bvbinfo.ru/auth
[IpoMexyTKHM 3HaKOIIOCTOSIHCTBA
17 YérHble 1 HEYETHBIE QYHKIIUN https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://bvbinfo.ru/auth
https://m.edsoo.ru/

CrereHs ¢ LEIBIM IT0Ka3aTEIEM.

https://m.edsoo.ru

18 CranmaptHas popma 3amucu
JIEHCTBUTEILHOTO YHCIIa
Hcnonb30BaHue NOAXOAANIEH GOpMBI https://m.edsoo.ru

19 3aIUCH JICUCTBUTEIIBHBIX YHCEIT IS
pEILICHHUS PAKTUYECKUX 3a/1a4 U
IPEICTABICHUS JaHHBIX
CrernenHast QyHKIUS C HATYPATbHBIM U https://m.edso0.ru

20 HeNbIM ToKaszareseM. E€ cBoiicTBa u
rpaduk

21 ApH(i)MeTI/I‘IfCKI/Iﬁ KOpEHb https://m.edso0.ru
HATypaJbHOMN CTENEHN

22 ApH(i)MeTI/I‘IfCKI/Iﬁ KOpEHb https://m.edso0.ru
HATypaJbHOMN CTENEHH

23 CBoiicTBa apu()METHIECKOTO KOPHSI https://m.edsoo.ru
HATypaJbHOMN CTENEHH

24 CaoiicTBa apu(pMeTHIECKOTO KOPHS https://m.edsoo.ru
HATypaJbHOM CTENEHH

o5 CaoiicTBa apu()METHIECKOTO KOPHSI https://m.edsoo.ru
HATypaIbHOMN CTEMEHH

26 JlelicTBHs ¢ apu(hMETHIECKUMH https://m.edsoo.ru
KOpHSIMH N—OW CTEIEHU

27 JleticTBusi ¢ apu(hMETHICCKUMH https://m.edsoo.ru
KOPHSIMH N—O0if CTETeHN

28 JlelicTBHs ¢ apu(hMETHIECKUMH https://m.edsoo.ru
KOPHSIMU N—OU CTEIIEHU

29 JleiicTBHs ¢ apuPMETHUIECKUMU https://m.edsoo.ru

KOpPHSIMU N—Oii CTeNIEHU



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HeiicTBus ¢ apudMeTnaecKumMu

https://m.edsoo.ru

30 .
KOPHSIMH N—O0if CTEHCHU

31 Pelenye uppanuoHaIbHBIX YPABHEHHI https://m.edsoo0.ru
Y HEPABEHCTB

32 PelieHre MppanMoHalbHBIX YPaBHEHUIA https://m.edso0.ru
Y HEPaBEHCTB

33 Penienrie nppanyuoHaIbHBIX YPABHEHHI https://m.edsoo0.ru
Y HEPaBEHCTB

34 Penienrie nppanyuoHaIbHBIX YPABHEHHI https://m.edsoo0.ru
Y HEPaBEHCTB

35 Pemienne nppanimoHalibHbIX YpaBHEHUM https://m.edso0.ru
Y HEPaBEHCTB

36 CBoiicTBa u rpaduk KOpHs N-0if https://m.edsoo0.ru
CTETeHH

37 CBoiicTBa u rpaduk KOpHS N-0if https://m.edso0.ru
CTETeHH
KoHTponbHas paboTa o TeMe https://m.edsoo.ru

38 "Apudmernueckuii KOpeHb N—oi
crerneHu. MppannoHanbHbie ypaBHEHHS
Y HepaBeHcTBa"

39 CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOTO https://m.edsoo.ru
apryMeHTa

40 CuHyc, KOCHHYC U TAHTE€HC YHCIOBOTO https://m.edsoo.ru
apryMeHTa

41 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC https://m.edsoo.ru
YHCIIOBOTO apTyMEHTA

42 ApKCUHYC, apKKOCHHYC U apKTaHTEHC https://m.edsoo.ru

YHCIIOBOI'O ApT'yMEHTA



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Tpuronomerpuueckas OKpyKHOCTb,

https://m.edsoo.ru

43 OTpeIeJICHUE TPUTOHOMETPUUECKHUX
(GYHKIHMIA YUCIIOBOTO apryMeHTa
TpuronomeTpudeckasi OKpy>KHOCTb, https://m.edsoo.ru

44 ONpeieTICHUE TPUTOHOMETPUUECKHUX
(GyHKLNI YUCIOBOTO apryMeHTa

15 OCHOBHBIE TPUTOHOMETPUYECKHE https://m.edso0.ru
bopmybl

16 OCHOBHBIE TPUTOHOMETPUUYECKUE https://m.edso0.ru
bopMyIbI

47 OCHOBHEIE TPHTOHOMETPHUECKHE https://m.edso0.ru
bopmybl

48 OCHOBHBIE TPUTOHOMETPHYECKHE https://m.edso0.ru
bopMyIbl

49 [IpeoGpa3oBaHue TPUTOHOMETPUIECKUX https://m.edsoo.ru
BBIPAKECHUI

50 [Ipeobpa3oBaHKe TPUTOHOMETPHIECKHX https://m.edso0.ru
BBIPAKECHU

51 [IpeoGpa3oBaHue TPUTOHOMETPUIECKUX https://m.edsoo.ru
BBIPKECHUI

59 [peoGpazoBanie TPUTOHOMETPHIECKHX https://m.edsoo.ru
BBIPAKECHUI

- [Ipeo6pa3oBaHne TPUTOHOMETPHUECKUX https://m.edsoo.ru
BBIPKEHUI

54 PernieHne TpUrOHOMETPHUUECKUX https://m.edso0.ru
ypaBHEHUU

55 PerieHne TpUrOHOMETPHUECKUX https://m.edso0.ru

ypaBHEHUU



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

56

Pewenne TpuroHOMeTpUYECKUX
ypaBHEHUH

https://m.edsoo.ru

S7

58

Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHU I

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

https://m.edsoo.ru

https://m.edsoo.ru

59

Pemienne TpuroHOMETpUYECKUX
YpaBHEHUN

https://m.edsoo.ru

60

61

62

63

KonTtponpsHas pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHEeHH "

HOCJ’IG,I[OB@.TGJ'IBHOCTI/I, CII0COOBI
3aJIaHUs IOCIEIOBAaTEILHOCTEA.
MoHOTOHHBIE IMOCJICA0BATCIbHOCTHU

Apudmerndeckas ¥ reoOMeTpUIeCcKast
nporpeccun. Mcnonb3oBanue
NPOTPECCUU TSI PEILICHHST PeaIbHBIX
3aJ1a4 NPUKJIAJHOTO XapaKTepa
beckoneuno yObIBarommas
reoMerpuueckas mporpeccusi. Cymma
OeCKOHEYHO yObIBaroIIei
TEOMETPHUECKOMN MPOTPECCHH

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

64

65

66

®opmyna CI0KHBIX ITPOLEHTOB

@®opmyna CI0KHBIX TPOLEHTOB

O0001Ienre, cucTeMaTH3aIusg 3SHAHUH
3a Kypc anreOpbl U Haval
MaTteMaThuueckoro aHaiamsa 10 kimacca

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

https://m.edsoo.ru

67 HroroBast koHTpoIbHAs paboTa 1
O00011enre, cucTeMaTH3al s 3SHAHUH https://m.edso0.ru
68 3a Kypc anreOpbl U Havda 1
MareMaTHueckoro aHanmsa 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYeCKOT0 aHaJIn3a, TeOMETPHSL.
AnreOpa 1 HavaJla MaTeMaTUYeCKoro aHaausa (B 2 yactsx), 10 kimacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,
Ax1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1)

2)

3)

4)

Maremaruka: anreOpa u Hadajia MaTeMaTUYECKOTO aHaln3a, TEOMETPHSI.
Anrebpa 1 HavaJla MaTeMaTUYECKOro aHanu3a (B 2 yactsx), 10 kimacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa
E.JI., AxunonepHoe obuiectBo «M3narensctBo «IIpocBenienuer
Anrebpa u Havasia MaTremaTuyeckoro anainuza. 10-11 kmaccel (6a30BbIit

ypOBeHB). MeToaudeckoe mocoodue s yautens - Mopakosud A.T.,
Cemenos I1.B.

['mu3bypr B. . Maremartuka: anredpa u Hayajia MaTeMaTH4eCcKoro
aHanu3a, reoMeTpus. Airedpa v Hayaia MareMarudeckoro ananusa. 10
kyacc. KoHTposibHbIE paboThl 111 00111€00pa30BaTENbHBIX OpraHU3alui
(6a30BbIl 1 yTIyOsIeHHBIN YpoBHU). M. MHemo3uHa, 2020.
Anekcanapona JI.A. MaTtemartuka: anredpa U Hauajia MaTeMaTUIECKOTO
aHanu3a, reoMeTpus. Anredpa U Hayana MaTeMaTH4ecKoro aHaimsa. 10
kiacc. CaMocTosTeNIbHBIC PaOOTHI 1151 00111e00pa30BaTEIIbHBIX

opraHu3zaiuii (6a30BbIi U yriyOJieHHBINA ypoBHH). M. MHemo3uHa, 2016.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET

1) https://interneturok.ru/

2) https://m.edsoo.ru

3) https://bvbinfo.ru/auth
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