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MOSICHUTEJBbHASA 3AIINCKA
Pabouast nmporpamma yueO6HOro Kypca «Anredpa U Hayajga MaTeMaTH4YECKOro

aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCHUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl 0OECIIEUHMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
0o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHUSA JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayaisa MareMaTHYE€CKOTO aHaln3a» SIBISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneYrBaeT HMHCTPYMEHTAJIbHYIO 0a3y Jisi U3Y4YeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalluXxcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca ydalllMecsl OBJIaJI€BAlOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas GOpMyIUPYET CBOU JOCTHXKEHUSI B MAaTEMaTUUECKOU hopme.

Kypc anreOpsl u Hauaa MaTreMaTUueCKOro aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TIO3BOJSET
OPUEHTUPOBATHCA B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpaKTHBIMH UM JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHajoruo, GopMHUpyeT KPEaTUBHOE U KPUTHUUYECKOE MbIIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpIpeTaIuu
MOJYYEHHBIX  PEIICHWM, 3HAKOMSTCA C  MpUMEpPaMHU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduky yd4eOHOU JAesTeTbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE 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.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(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
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
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
HaxXOoXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH 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
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
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 aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO 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 HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOrO 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.

CopeprkarenbHO-METOAUYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE 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 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MATEpUal Kypca IHUPOKO UCIOJIb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnun 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 milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
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 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

PanmonanbHbie unciia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  omepauud C
paIrMoHAIbHBIMU YMCJIaMU, TPeo0pa30BaHUs YUCIOBBIX BeIpakeHUH. [I[puMenenue
JIpo0el U MPOIEHTOB IS PEIICHHS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHUU U peabHOU KU3HU.

JlencTBuTenbHbIE 4YHMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue omnepaudd ¢ JEeWCTBUTENbHBIMU yuciaamu. [Ipulmmkénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLCHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.

Cremenp ¢ menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCTBUTEIbHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  ¢GopMbl  3alucH



JEUCTBUTEIBHBIX YHUCE Ul PELICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(pMETUYECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TTPEOOpa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, penieHue HEpaBeHCTBA.
Meton uHTEpBAIIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppanroHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IppuMeHeHnE ypaBHEHU U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. [paduk QyHkiuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢(yHkumu. Hynu QyHkum.
[TpoMexyTKH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTEMEHHU.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEA0BATEIIbHOCTEH.
MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmernueckas U1 reoMeTpuUecKas nporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBArOIIEH reoMeTpUYeCKOn
nporpeccur. dopMyna CIIOXKHBIX NPOLEHTOB. lcronbs3oBaHnue mporpeccuu Iuis
pEILIeHMs peajbHbIX 3a/1a4 NPUKJIAJHOIO XapaKrepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, onepanuu HajJ MHOXXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpuMeHeHne TeOopEeTUKO-MHOXKECTBEHHOIO arapaTa i OINUCaHUsA pealbHBIX
IPOLIECCOB U SIBJICHUM, MIPH PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, 1OKA3aTEIbCTBO.

11 KIIACC



Yucaa v BBIYMCICHUSA

HatypaneHbie u neinsie yncna. [IpusHakyu JenMMOCTH HEIbIX YHCEIL.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresneM. CBOWCTBA CTEIICHH.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHMS U HEPABEHCTBA

[TpeoOpa3oBanHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIMX CTEHNEHH C palUOHAJIbHBIM
IIOKAa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIC YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oyuknus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMexXyTKM  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHUMYMbI QyHKIuM. HauOoinbliee M HauMeHbIIee
3HaYeHHE (PYHKIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Ncnonb3oBanue rpadukoB GyHKIUN s pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTrUx YYEOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Havaja MaTeMaTH4eCcKOro aHajimn3a

HenpepriBable pyHKIIMH. MeToI HHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyeckuii W (QU3MUECKUHA  CMBICT
MIPOU3BOIHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHne HanbobpIIero 1 HaMMEHbIIET0 3HaYeHHUs (YHKIUU Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHOM MJII HAXOXACHUS HAWJIY4IlEero pelIeHUs B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHHus CKOPOCTH THpoLecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reomMeTrpuyeckuii u Qusnueckuid cMbicia. Beranciienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111er0 00pa30BaHuUsl CICAYIOMIMNX JIUYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO MpeaMmeTa
«MaremaTuka» XapakTepu3yrTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIEeCTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMOJCHCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM Ipak IaHCKOW UJICHTUYHOCTU, YBAXKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO JTUX JOCTIKEHWW B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHM.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTI'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCHPUMMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBbIO (3/10pOBOE€ MUTaHKE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeid mnpodeccmrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYphl, MOHUMAHUEM BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAILHOU
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
o0JIacTU OKpYyXKarolle cpenbl, IUIAHUPOBAaHUS TMIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUeCKOW JesATebHOCTU, JTaroB €&
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTU4YeCKOW KYJIbTYpOH KakK CpEJCTBOM TIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUA  OKpyycaowe20  Mupda,  NpUMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



ba3oBbie nornueckue JIeCTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTUBOpeursi B (paKTaxX, HAaHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH M
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (TIPSMBIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBrIe uccienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHHH, JaHHBIX, H€O6XOI[I/IMI)IX IS OTBECTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BbIOMpaTh  WHPOPMAIMIO U3  HCTOYHHKOB  PA3IUYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHNIO, IPEICTABIATh €€ B pa3IMyHbIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Ob61enue:

e BOCHOPUHUMATH H (OPMYIHUPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBhIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B X0JI¢ 00CYXXKJIEHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOW TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOUCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHsS, CBOM BO3PAKECHMUS,;

e TPEICTaBIATH  pE3yJNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAaUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHHUYECTBO:

e TMOHMMATh W  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHINBHUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W WHBIC); BBHINOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIGHCTBUS C JPYTMMH WICHAMH KOMaH]IBI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTU.

CamoopraHu3zanus:

COCTaBIIATh IUJIaH, AJITOPUTM PELICHUS 3aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C YYETOM HOBOM MH(MOpMAIUH.



CaMOKOHTpOJIb:

e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yabTaTa pelieHus MaTeMaTH4eCcKoi 3a1a4u;

e TPEIBUICTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh MpPU PEHICHUU
3aJa4d, BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENILCTB, JAaHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIGHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBICHATH
NPUYHMHBI JOCTIKEHUS! WIM HEIOCTHIKECHUS PEe3yNIbTaTOB JIEATEIbHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEJIHEro OOIIero 0Opa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTJIEHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejieM; CTaHJapTHas
dbopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH TEUCTBUTENIbHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIPOXEHU W  pemarb OCHOBHBIE THIBI  LENBbIX, palHOHAIbHBIX U
UPpAIMOHATIbHBIX YPAaBHEHHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS U HEPABEHCTBA AJIsl PEIICHNUs MaTEeMAaTUYECKUX 3aj1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBJISATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTNpEeeNeHNs] U MHOXXECTBO 3HadeHW (yHKuMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpadUKu JUHEHHON (PYHKIMH, KBaAPATUYHOU (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMH.

Havana mareMaTH4ecKOro aHaJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
re€OMETPUYECKask IPOTPECCUMU.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
pealibHbIX 33Ja4 MPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMU:  ONpEAENieHWe,  TeopeMa,  CIEICTBHE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

Yuciaa v BLIYUCJICHUSA



OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LENBIX YMCENl, PA3JIOKEHUE YMCIIa HA MPOCTBIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHUW JJig MpeoOpa3oBaHUsl  BBIPAKECHUII;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX —JOTapu(MBbl;
OTIEpPUPOBATH MOHATUSAMU: JIOTapU(PMHUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELICHUS IPAKTUYECKUX 3a1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amrmapara aareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYyHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BaHMS (PYHKIMH, 3aJaHHOMN rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOW IIJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJAMHATHOM IMJIOCKOCTH TpadUKU JTUHEHWHBIX YpaBHEHUU
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (DYHKIIMH;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: NEpBOOOpa3Has U  UHTErpan; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarte npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

KosanuyecrBo 4yacos
N HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl K 1 JJICKTPOHHRIE (LH(PPOBLIC)
n/n pasi porp Beero  CHTPOJIBHBIC  HIpaKTHHCCKHE o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
10 xnacc
MHoOkeCTBa PALIMOHAIIBHBIX U IEHCTBUTEIIBHBIX YUCEI. bubmumorexa [IOK
1 14 _
ParnmonanbsHble ypaBHEHUS! 1 HEPABEHCTBA https://m.edso00.ru/1568aba3
bu6mmoreka [IOK
2 | Oysknuu u rpaduxu. CTeneHp ¢ IelbIM M0Ka3aTeaeM 6 https://m.eds00.ru/1568aba3
Apudmernueckuit KopeHb N—o0ii cTerneHu. MppanmuoHaibHbIe bubnnorexa [HOK
3 18 .
YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 | ®opmynbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YPABHEHHS 22 bubmorexa HOK
: https://m.edso00.ru/1568aba3
5 TlocnenoBaTenbHOCTH U IPOTPECCUU 5 bubnmorexa LOK
https://m.edso0.ru/1568aba3
. bubmunorexa [JOK
6 | IloBTopenme, 00600IIEeHNE, CHCTEMATH3AINsT 3HAHUN 3 https://m.edsoo.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 kiace
1 Crenens ¢ paiuoHaIbHBIM MOKa3areneM. [lokazarenbHas QyHKIMS. 12 bubnuoteka [JOK
ITokasaTenbHbIE YypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
5 Jlorapudmuueckas ¢pynkuus. Jlorapudhmuueckre ypaBHEHUS U 12 bubnuoteka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/f11c4afd
3 Tpuronomerpuueckue GyHKIUN U UX TpapHUKH. 9 bubnuoreka [IOK
TpuronomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
4 II B i 24
POMSBOATAL. TIPHMCEHEHHE HPOUSBOIION https://m.edsoo.ru/f11c4afd
5 WHTerpan u ero npuMeHeHus 9 bub6nuorexa [IOK
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Cucrembl ypaBHEHUH 12 bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd
HatypanbHble 1 Lebie Yrcia 6 bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd
[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMA 18 ngs?;;?:(;csac)gr(zlllfllﬂaf ’
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