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MNOACHUTEJIBHASA 3ATINCKA
PabGouas mporpamma yueOHOro kypca «Anredpa u Havaia

MaTEeMaTUYECKOro aHaiu3a» 0a30BOro ypoBHs g oOywarommxcs 10 —11
KJaccoB pas3paborana Ha ocHoBe DenepanbHOTO TOCYAapPCTBEHHOTO
00pa30BaTEIBLHOIO CTaHAApTa CpeaHero oOmiero oOpa3oBaHUs, C Y4YETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHUHN, MPEABIBISIEMBIX K MaTeMaTH4YE€CKOMY
o0pa3oBaHUIO, W TpaJULIUA poccuiickoro obOpaszoBaHus. Peanuzanus
NporpaMMbl 00ECMEUYMBAECT OBJIAJICHUE KIIOYEBBIMU KOMIICTCHIIUSIMU,
COCTaBJISIIOIIMMU OCHOBY JJii CaMOpPa3BUTHSA W HENPEPHIBHOTO 0Opa30BaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JMYHOCTH O0y4aIOIIUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIN3ay SIBIICTCS OTHUM U3
HauOoJiee 3HAYMMBIX B MPOTrpaMMe CTaplIe IIKOJbI, MOCKOJIbKY, C OIHOMN
CTOpPOHBI, OH 00ecTeunBaeT HMHCTPYMEHTAIBHYIO 0a3y Mg HW3yYeHUsS BCEX
€CTECTBCHHO-HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, (POPMHUPYET JIOTHUSCKOE H
a0CTpaKTHOE MBIIUICHHE YYalluXCs Ha YPOBHE, HEOOXOJUMOM JJisi OCBOCHHUS
KypcoB HH(GOPMATUKH, OOIIECTBO3HAHUS, MCTOPWHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalIuecsl OBJIAJeBalOT YHUBEPCATIbHBIM SI36IKOM COBPEMEHHOM
HayKH, KOTopasi JOpMYJIUPYET CBOU JOCTIIKEHHS B MaTeMaTHYeCKoi (hopme.

Kypc anre6psl u Hauajd mMareMaTHYECKOTO aHAIM3a 3aKJIAJbIBAET OCHOBY
JUTSL YCTICTITHOTO OBJIQJICHUS 3aKOHAMH (DU3HWKH, XUMHUH, OMOIOTHH, TTOHUMAaHUS
OCHOBHBIX TCHICHIIMH SKOHOMHUKH M OOIICCTBCHHOW J>KM3HH, ITO3BOJISICT
OpPUEHTHUPOBATHCSI B COBPEMEHHBIX ITUMDPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX B TIOBCEIHEBHOM KU3HU. B TOXXe Bpems OBIajicHUE
aOCTPAaKTHBIMH M JIOTHYECKH CTPOTHMMH MAaTeMaTHYCCKHUMH KOHCTPYKIIUSIMH
pa3BHUBaeT YMCHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH
YTBEPKJICHUS, UCIIOJIb30BaTh 000OIICHNE U KOHKPETU3AINIO, a0CTparupoBaHue
U aHaNoruio, (GopMHUpPYeT KpeaTUBHOE M KPHUTHUYECKOE MbIIUIeHHE. B xoze
u3ydeHus: anreOppl M Haval MaTeMaTHYecKOoro aHaiW3a B CTapiied IIKoJe
ydamuecs IOJIlydaloT HOBBIM ONBIT pEHMIEHHS MNPUKIATHBIX 3ajaad,
CaMOCTOSITEJIBHOTO TIOCTPOCHHUS MaTEeMaTHYECKHUX MOJEIe pealbHBIX
CUTYalluii ¥ UHTEPIPETAIUH IMOTYUCHHBIX PEIICHUH, 3HAKOMSTCS ¢ IPUMEPAMH
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MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE, HAYKE M B HCKYCCTBE, C
BBIJJAIOIINMMUCSA MATEMaTHY€CKUMU OTKPBITHSIMU U UX aBTOPAMU.

Kypc oGnamaeT 3Ha4UTENbHBIM BOCIUTATEIBHBIM MOTEHIIMATIOM, KOTOPHIT
peanu3yercs Kak yepe3 yueOHbI MaTepuall, CliocOOCTBYIOMUNA (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33pEHUS, TaK U 4Yepe3 crenuuky ydeOHOH esTeIbHOCTH,
TpeOytoneid caMOCTOATEIbHOCTH, aKKypaTHOCTHU, HPOJOJKUTEIbHOMN
KOHIIEHTpAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTar.

B ocnoBe mertoauku oOyueHus aiaredpe W HayajgaM MaTeMaTH4eCKOTro
aHaIN3a JICKUT JEATeIbHOCTHBIA MPUHITUATT 00ydCHHUS.

CrpykTrypa Kypca «Anredpa W Hadajla MaTeMaTUYE€CKOTO aHallh3a»
BKJIIOYAET CJEAYIOIIHNE COJEPKATEIbHO-METOANYECKHE JUHUU: «Yucna u
BBIYHCIICHUSY, « DyHKIIUU U TpaQuKn», « YpaBHEHUSI U HEPABEHCTBay, «Hauana
MaTE€MaTUYECKOro aHaim3a», «MHOXkecTBa W JIOTUKa». Bce OCHOBHBbIE
COZIEPIKATEIIbHO-METOANYECKUE JIMHUUA HM3Yy4alOTCAd Ha MPOTSIKEHUM ABYX JIET
oOyueHHs B CTapIlel 1IKoJIe, €CTECTBEHHO JIOMOJHSS IPYT Apyra U MOCTETIEHHO
HACBIIAsICh HOBBIMH TeMaMHU U paszaenamu. JaHHBIM Kypc sIBIseTCA
MHTEIPAaTUBHBIM, TMOCKOJIBbKY OOBEIUHSET B ceOe COIAEpKAHME HECKOIbKUX
MaTeMaTU4YeCKUX AUCHUIUIMH: anredpa, TPUTOHOMETPHUsS, MaTeMaTH4eCKHi
aHaju3, TEOpUsi MHOXKECTB U Jip. [lo Mepe Toro kak ydaimiuecs: OBIaIeBalOT BCE
0oJjiee MIMPOKUM MaTeMaTUYECKHUM ammnapaToM, y HHUX MOCIEA0BaTEIbHO
(dbopMUpyeTCsl U COBEPILIEHCTBYETCSI YMEHUE CTPOUTh MAaTeMaTUueCKyl0 MOEIb
peaybHOM CUTyallMH, TPUMEHSTh 3HAHUS, MOJTY4YEHHBIE B Kypce «Anredpa u
Hayaljla MaTeMaTU4YeCKOTO aHalu3a», IS PEUICHUS CaMOCTOSITEIbHO
chopMynupoBaHHOM MaTeMaTHYEeCKOM 3ajaud, a 3aTeM MHTEPHpPEeTHUPOBATH
MOJIYYEHHBIN PE3YIIbTAT.

ConepxarenbHO-MeTOAUYECKass JUHUS «Yncina U BBIYUCICHUS»
3aBepiiacT (HOPMUPOBAHME HABHIKOB HCIOIL30BAHUS JIEUCTBUTEILHBIX YHCEN,
KOTOpO€ ObLJIO HAYaTO B OCHOBHOM IKosie. B cTapuieid mkone oco0oe BHUMaHKE
yaensercs (GpopMHpPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HaBBIKOB,
BKJIIOYAIOMKUX B ceO0s UCMNOJb30BaHHE pPAa3JUYHBIX (POpPM 3aluUCH
JIEHCTBUTEILHOTO YHUCJIa, YMEHUE PAllUOHAJILHO BBIMOJIHATH JCHCTBUSI C HUMH,
JieNnaTh TMPUKUAKY, OLIEHMBAaTh pe3ynbrar. OOydaromuecs: MOMy4aloT HaBBIKU
NpUONUKEHHBIX BBIYMCICHUNU, BBINOJIHEHUSA JEUCTBUU C 4YHCIaMHU,
3allUCAaHHBIMU B CTaHJIApTHOW ¢dopMe, HCIOIB30BAHUS MaTEeMaTHYECKUX
KOHCTAHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUIA.

JIunusa «YpaBHEHHUSI U HEPABEHCTBA» PEANU3YETCS HAa MPOTSHKEHUU BCETO
oOydeHHUs] B CTaplieil IIKoJIe, MOCKOJbKY B KaXIOM pas3feiie MpOrpaMMbI
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NpEeyCMOTPEHO pelleHre COOTBETCTBYWIUX 3aaad. OOyuaromuecs
OBJIAJICBAIOT PA3JIUYHBIMU METOJAMHU pPEIICHUs IeNbIX, pPalHOHaJIbHBIX,
UPPALMOHATIBHBIX, I0KA3aTENIbHBIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHUH, HEPaBEHCTB U X cucteM. [lomyueHHble yMEHUS UCTIONb3YIOTCS MIPU
UCCIIEIOBAaHUN (PYHKUUN C MOMOUIbIO IMPOU3BOAHON, PEIIEHUU HPUKIATHBIX
3a/lad ¥ 337a4 HAa HaxXOXKJICHHE HauOOJbUIIMX W HAUMEHBIIMX 3HAYEHUH
byukiuu. JlaHHas conaep)areibHas JHUHUSA BKIIOYAaeT B ceO0s Takxke
dbopMHUpOBaHUE YMEHHMU BBIMIONHATH pacu€Thl 1o (popmynam, npeoOpa3oBaHUs
IEJIBIX, pPAalUOHAIbHBIX, HUPPANUOHAJIBHBIX W TPUTOHOMETPUYECKHUX
BBIPDAKEHUM, a TaKXK€ BBIPAKEHUU, COJAEP)KALIUX CTENEHU M JOorapu(Msl.
bnaromaps u3ydenuio anreOpandyeckoro marepuaia MPOUCXOIUT JajbHenIee
pa3BUTHUE AJTOPUTMUYECKOTO M aOCTPAKTHOTO MBINUICHUS YyYalluxcs,
(bopMUPYIOTCS HABBIKH JETyKTUBHBIX PACCYXJACHUN, paOOThl C CUMBOJBHBIMU
(dbopMamu, MpeCTaBICHUSI 3aKOHOMEPHOCTEH U 3aBUCUMOCTEHN B BUJIE PABEHCTB
¥ HepaBeHCTB. AnreOpa npesiaraet 3pPeKTuBHbIE UHCTPYMEHTHI JIJISl PEIICHUS
MIPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HAIVISIIHO JEMOHCTPUPYET CBOU
BO3MO)KHOCTH KaK S13bIKa HAYKH.

ConepxarenbHo-MeToauueckas JAuHUS «DyHKIMH U TpaduKu» TECHO
NeperyieTaeTcsl ¢ APYTUMU JIMHUSMU Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T TMOCJIEIOBAaTEIbHOCTh H3Y4YEHHs] Marepuaya. M3yueHune CTeneHHoOM,
MOKa3aTeIbHOM, JIOrapu(PMUUYECKOM U TPUTOHOMETPUUECKUX (DYHKIMM, uX
CBOMCTB M rpaduKOB, UCTIONB30BaHNE QYHKITUHN IS PEIICHUS 3a/1a4 U3 JIPYTUX
y4eOHBIX MPEIMETOB U PEATBHOM )KM3HU TECHO CBA3aHO KaK C MaTEMATUYECKUM
aHaJIN30M, TaK U C pEIIEHWEM ypaBHEHHH M HepaBeHCTB. [Ipu 3Tom Gombuioe
BHUMaHHE yJensercss (QOpMHUPOBAHUIO YMEHHUs BbIpaxaTb (opMyliaMu
3aBHCHUMOCTH MEXIY Pa3InYHbIMU BEIMYMHAMH, HCCIEAOBaTh MOTYYCHHbBIE
dbyHKIMKM, CTpouTh uX Tpaduku. Martepuan >ToOM colaepaTeabHON JTUHUU
HalleJIeH Ha pa3BUTHE YMEHHMH M HAaBBIKOB, MO3BOJSIOIIUX BBIPAXKATh
3aBUCHUMOCTH MEXJYy BEJIUYMHAMU B PA3IMYHOW (QopMe: aHAIUTUYECKOH,
rpagpuyeckol M cioBecHO. Ero wu3ydeHue cmnocoOCTBYET pa3BUTHUIO
aJITOPUTMUYECKOTO MBIILIEHHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3aIl1H,
HCIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas JnHUs «Hagana mMareMaTnyeckoro aHain3ay MO3BOJIAET
CYILLIECTBEHHO PaCIIMPUTh KPYT KaK MaTeMaTHu€CKUX, TaK U MPUKIAIHBIX 3a/1a4,
JOCTYITHBIX 00yYarOIIMMCS, Y KOTOPBIX MOSIBISIETCS BO3MOXKHOCTh UCCIIEIOBAThH
U CTpouTh Tpadhuku (PyHKIHM, OMpenensTh WX HAUOOIbIINE W HAUMEHBIITHE
3HAYEHUS, BBIUUCIAThH IUIOaan (Guryp m oObEMBI Tel, HAXOAUTh CKOPOCTU U
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YCKOpeHHUs TmporeccoB. JlaHHas cojpepiKarenbHasl JIMHUS OTKPHIBACT HOBBIE
BO3MO)XHOCTH TOCTPOCHHUSI MAaTeMaTUYECKUX MOJIETICH peallbHbIX CHUTYaIlui,
HAXOXKJICHUS HAWIYUIIeTO PEIICHHS B MPUKIAIHBIX, B TOM YHCIIC COIMAIBHO-
HPKOHOMHYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYeCKOTO aHajn3a
CmOCcOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO, (HOPMALHO-TOTHUYECKOTO H
KPEaTUBHOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUI PACTO3HABAThH MPOSBICHUS
3aKOHOB MAaTeMaTHKH B Hayke, TEXHUKE W UCKyccTBe. OOydJaroniyecs y3HawT O
BBIIAIONIUXCS pe3yibTaTaxX, MOJYyYEHHBIX B XONIE Pa3BUTHS MAaTeMaTHUKU Kak
HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOAUUECKass JHHUA «MHOXECTBA W JOTHKa» B
OCHOBHOM TMOCBSIIEHA 3JIEMEHTaM TEOPUH MHOXECTB. TeopeTHuko-
MHOXECTBEHHBIC TPEACTABICHHUS MPOHU3BIBAIOT BECh KYypC MIKOJLHOMN
MaTeMaTHK{ M TPEJIaraloT HauOoJee YHUBEPCATbHBIN S3bIK, 00BEIUHSIIONTII
BCE pa3leiabl MaTeMaTHKH HW €€ TPWIOKCHUN, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe JUCHMIUIMHBI B eauHoe 1enoe. [losTomy BakHO HdarTh
BO3MOXXHOCTh IIKOJHHUKY TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMaTHKH W UCITOJIb30BATh €T0 ISl BBIPAKCHHUS CBOMX MBICIICH.

B kxypce «Anrebpa u Hayala MaTeMaTWU4eCKOrO aHalU3a» MPHUCYTCTBYIOT
Tak)K€ OCHOBBI MAaTEMaTHUYECKOTO MOJICTUPOBAHUS, KOTOpPHIE MPU3BAHBI
chopMHPOBATh HABBIKM IMOCTPOCHHUS MOJEIeH pealbHBIX CUTYyaIHi,
UCCIEeIOBAaHUS JTUX MOJEJed C MOMOIIbI ammapara aiaredopsl u
MaTeMaTHYeCKOTO aHAJIM3a U UHTEPIPETAINH TTOTyYCHHBIX Pe3yJbTaToB. Takue
3alaHds BIUICTCHBI B KAXKIBIM W3 Pa3IeliOB MPOTpaMMbl, TOCKOJIBKY BECh
MaTepHall Kypca IMIMPOKO UCIOIB3YETCs I PEIICHUS MPUKIaAHBIX 3a1ad. [Ipu
pCIIeHUN pealbHBIX MPAaKTUYCCKHX 3ajad ydalluecs pa3BUBAIOT
HaOIOATeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh aHAJOruIp, 0000IIaTh W KOHKPETHU3UPOBATh MpOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS TMPUKIAJHBIX 3a7ad
OpraHu3yeTcsi B MPOIECCEe HU3YYECHHS BCEX TeM Kypca «AnredOpa u Hayana
MaTeMaTUIECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha u3yuyeHHe Kypca anreOpbl U Hadall MaTeMaTU4ecKoro
aHain3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 4yaca B Henento B 10 kiacce u 3 yaca
B Henento B 11 kiacce, Bcero 3a JiBa roja ooydyenus — 170 gacos.
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COAEPKXAHHUE YYEBHOTI'O KYPCA
10 KUIACC

Yucia 1 BIYMCJICHUS

Pannonanbsubie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPpOOU, TPOLIEHTHI,
OeCKOHEYHBbIE mepuoAuueckue apodu. ApudmeTndeckue omnepanuu ¢
palMoOHAJIILHBIMU YHUCJIaMU, NpeoOpa3oBaHUS YUCIOBBIX BBIPAXKECHUU.
[Ipumenenue apoOGed W NPOLIEHTOB Uil PEIICHUS MPUKIAIHBIX 3a7ad U3
PAa3JIUYHBIX OTPACIICH 3HAHUM U PEaTbHOMN KU3HU.

JlelicTBuTenpHbIE YHCIa. PanuvoHanpHBIE W HPPALMOHAJIBHBIE YHCIA.
Apudmernueckue omneparuu ¢ JeHCTBUTEIbHBIMU unciaMu. [IpulnmkEnnbie
BBIUMCJICHHSI, MpaBUJa OKPYIJIEHHs, NPUKUIKA M OI€HKa pe3yJbTara
BBIYMCIICHUU.

Crenens c uensiM mnokaszareneMm. CrannapTHas (opma 3amucu
nercTBuTeNnbHOro uuciaa. HMcnonp3oBanue mnoaxoasiiedn ¢GopMbl 3amucH
JEUCTBUTENIBHBIX YKCEN JUIS PELICHUS MPAKTUYECKHUX 3a7a4 U MPEACTABICHUS
JAHHBIX.

ApudmeTuueckuidi KOpeHb HaTypalbHOW cTeneHu. JlelcTBus c
apu(pMETUIECKUMH KOPHSIMU HATypaJbHOU CTEIECHHU.

Cunyc, KOCMHYC M TaHI€HC YHCJIOBOr0 apryMeHTa. ApPKCHUHYC,
APKKOCUHYC, ApKTAHI€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXKAECTBEHHBIE MPEOOPa30BAHMUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIEC
TPUTOHOMETpUUYECKUE (POPMYIIBI.

VYpaBHEHHE, KOpPEHb ypaBHEHHs. HepaBeHCTBO, pelieHHE HEpPaBEHCTBA.
MeTon HHTEpBAJIOB.

Petienue 1enbix U APOOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pelrenne nppanioHaIbHBIX YPAaBHEHHUI U HEPABEHCTB.

Peuienue TpuroHOMeTpUIECKUX YPABHEHU .

[IpumeHeHnEe ypaBHEHHI W HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX
3a/1a4 W 3aJ1a4 U3 pa3InyHbIX 00IacTell HAyKH U peabHOM )KU3HH.

DOyHKUUHA U TPaPuKu

Oynkius, crnocoObl 3amanus (yskmmm. [paduk GyHkmuu. BzammHO
oOparHble (PyHKUHUU.
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OO6nacTp onpeneneHuss U MHOXECTBO 3HaYeHui ¢pyHkuuu. Hynu gynkumm.
[TpomexxyTKH 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CreneHHas (QyHKIMSI C HATYpAJIbHBIM U LIEJIBIM MOKa3areneM. E€ cBolicTBa
u rpaduk. CBoicTBa U TpadUK KOPHS 1-OU CTEIEHHU.

Tpuronomerpuueckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(bYHKIHI YUCIOBOTO apTyMEHTA.

Hauyana maremaTnyeckoro aHajm3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS TOCIEIOBATEIBHOCTEH.
MOHOTOHHBIE ITOCIEA0BATEIBLHOCTH.

Apudmernueckass U TreoMeTpUUEcKass Nporpeccuu. becKOHEYHO
yObIBatomas reomerpuueckas nporpeccus. CymMma OeCKOHEUHO YObIBarouiei
reoMeTprudeckon nporpeccun. @opmyiia CI0XKHBIX NMPOLEHTOB. Vcnonb30oBanne
IIPOTPECCUU JJIsl PEIICHUS] pEANIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

MHoxecTBa U JIOTMKA

MHOXeCTBO, ONepalny HaJl MHOKecTBaMHU. Jluarpammel Diinepa—BenHa.
IIprMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aImapara Juisl ONKUCAHUs PEajbHbIX
MIPOLIECCOB U SIBICHUM, IIPU PEILIEHUH 3a]1a4 U3 IPYTUX YYEOHBIX PEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, J0KA3ATEIbCTBO.

11 KUIIACC

Yuciia u BBIYMCTICHUS

Harypanbnsbie u nensie yncna. [Ipu3Haky 1eIMMOCTH LIENIBIX YHCEN.

CreneHb ¢ pallMOHAIBLHBIM MOKa3aresnieM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. [lecaTudabie 1 HATYpaIbHBIE IOTaPU(PMBIL.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BhIpKEHUI, COIEPIKAIINUX JOTAPUPMBI.

[IpeoOpa3zoBaHue BBIpaKEHHI, COAEPM AIIMX CTEINEHH C pPaldOHAIbHBIM
MOKa3aTesIeM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrembl NUHEWHBIX ypaBHEHUW. PelleHue MNpUKIAAHBIX 3ajad C
IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHEHUMU.

CucteMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
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[IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUIECHUIO
MaTeMaTUYECKUX 3aJay U 3aJa4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peasibHOU
KHU3HU.

DyHKUUM U Tpapuku

Oynkiusa. [lepuoguueckne QyHkuuu. [IpomMexyTKMm MOHOTOHHOCTHU
byskin. MakcumMyMbl 1 MUHUMYMBI (yHKIIMA. Hanbonbliee 1 HanMeHbIIIee
3HaYeHUE QYHKIUU HA TIPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKy.

[TokazarenwHas u norapudmMudeckast GyHKIIMH, IX CBONCTBA U TpadUKH.

Ucnonb3oBanue rpadukoB GyHKUMN A5 pelIeHUs ypaBHEHUU U
JIMHEWHBIX CUCTEM.

Hcnionp3oBanue rpadukoB (QyHKIUN I8 HUCCICAOBAHHUS TPOILECCOB H
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PELICHUHU 3a7ad U3 APYIHX YUEOHBIX
IPEAMETOB U peabHOMN KU3HMU.

Hauyana maremaTnyeckoro aHajm3a

HemnpepsiBabie dhyHKIMNA. MeTOA MHTEPBATIOB JJIS PEIICHUS HEPABCHCTBR.

[IpousBonnas ¢yukuu. I'eomerpuueckuil U (QuU3MUECKUH CMBICIH
IIPOU3BOTHOM.

[IpousBogHbie daeMEeHTapHBIX (YHKIUN. DOPMYyNIbl HAXOKICHUS
MIPOU3BOJIHON CYMMBI, POU3BEACHUS U YACTHOTO (DYHKITUH.

[IpumeHeHre Tpor3BOJHON K HCClieOBaHUIO (YHKIIMNA HA MOHOTOHHOCTD
U dKcTpemyMbl. HaxoxjaeHue HamOOJBIIETO W HAWMEHBIETO 3HAYEHUS
(byHKIIMH Ha OTpE3Ke.

[IpuMeHeHne TPOU3BOAHON ISl HAXOXKJICHHUS HAWIYUYLIEro pPEIICHUS B
NPUKIAIHBIX 3aJadax, [Js OMNpPENENICHUs] CKOPOCTHM TIpOolecca, 3aJaHHOIro
dbopmMyItoit wim rpaguKoM.

[lepBooOpa3znas. Tabauna nepBooOpa3HBIX.

WNHurerpan, ero reomerpuyeckuid W (U3WYECKUN CMBICI. BbraucieHue
uHTerpana no gopmyne Hetorona—Jleitbuuia.
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ININTAHUPYEMBIE PE3VYJIBTATHBI

OcBoenue yueOHoro mnpeamera «MaremaTuka» AOHKHO OOecredyuBarhb
JOCTH)KEHHE Ha YpPOBHE CpeaHEero oO0Imero oOpa3oBaHUSA CIEAYIOIMIUX
JTUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pE3yabTaThl OCBOEHUS MPOTpamMMbl Y4EOHOro MpeaMeTa
«Maremarnka» XapaKTepU3yIOTCS:

I'paxxnanckoe BOCIIUTaHUE:

COpMHUPOBAHHOCTHIO TPAXKIAHCKOW MO3ULIMKU OOydarouerocs Kak
aKTUBHOTO W OTBETCTBEHHOT'O 4YJIEHAa POCCUICKOro 0OIECTBa, MPEACTABICHUEM
O MareMaTH4YeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD,
ABJICHUW, MPOUEAYp TIpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHl M TIp.),
YMEHUEM B3aUMOJIEHCTBOBATh C COI[MAJIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAYCHUEM.

[TarproTnyeckoe BOCIUTAHUE:

CpOpMUPOBAHHOCTHIO POCCUMCKON TpakJaHCKOW HUACHTUYHOCTH,
YBAXXEHU K MPOLLIOMY M HACTOSILIEMY POCCUMCKOM MAaTr€éMaTUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHUKECHUAM POCCUHUCKHX MAaTEMATUKOB M POCCHUCKOU
MaTE€MaTUYECKOW WIKOJIBI, K MCIIOJIb30BAHUIO AITUX JOCTHXKEHUN B APYIrUX
HayKax, TEXHOJIOTHIX, C(pepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUEM JYXOBHBIX IEHHOCTEW POCCUUWCKOTO Haponua;
c(hopMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TOBEACHUS,
CBSI3aHHOTO C NPAaKTUYECKUM MPUMEHEHHUEM JOCTHXKEHUM HAYKU U
JNESATEIIBHOCTBI0 YYEHOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOWYUBOTO OyAyIIEro.

DcTeTnYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKJIIOYask SCTETUKY MATEMATHYECKHUX
3aKOHOMEpPHOCTEW, O00OBEKTOB, 3amay, pPELIEHUU, PaCCYKICHUN;
BOCIPUMMYUBOCTBI0 K MAaTE€MAaTUUYECKUM acleKTaM pa3JudYHbIX BHUJIOB
HCKYCCTBA.

DU3NIECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS TPUMEHSATH MaTeMaTU4eCKue 3HAHUSA B
MHTEpecax 370poBoro u 0Oe3omacHoro ooOpa3a >XU3HH, OTBETCTBEHHOTO
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OTHONICHUS K CBOEMY 3/I0pPOBbIO (3I0pPOBOE MHUTaHWE, COAIAHCUPOBAHHBIM
PEXKUM 3aHITHI U OTIbIXA, peTyisapHas Gpu3nyeckas akTUBHOCTD); (PU3HUECKOTO
COBEpPIICHCTBOBAHUS, NPHU 3aHATUAX CHOPTUBHO-O03OPOBUTEIBHOMU
NEATEIBHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPY/Yy, OCOZHAHUEM LIEHHOCTH TPYIIOJIIO0US; UHTEPECOM K
pa3iIuyHbIM cdepaM NpodhecCUOHATBHONU JESTEIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUJIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymield mpodeccu U pean30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHU4YE€CKOMY OOpa30BaHHUIO H
caM00Opa30BaHUIO Ha MPOTSHKEHUU BCEHl KU3HU;, TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAITPABICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIBTYpbl, TTOHUMAHUEM BIIUSHUS
COIMAJIbHO-?KOHOMHUYECKUX MPOLECCOB Ha COCTOSSHHE MNPUPOJHOU H
COIIMAJIbHOM Cpe/bl, OCO3HAHHEM TIJOOAIBHOTO XapakTepa 3KOJOTHYECKHUX
po0eM; OpueHTaIel Ha TPUMEHEHUE MaTEMaTHYECKUX 3HAHUM JJIs pelIeHUs
3a/1a4 B 00JIaCTH OKPYXKAIOIEH Cpe/ibl, TUIAaHUPOBAHUS MTOCTYTKOB U OLEHKH HUX
BO3MOXXHBIX MOCJIEACTBUM JJIs1 OKPYKAOUIEH CPEJIbL.

[leHHOCTH HAYYHOTO MTO3HAHMUS:

COopMUPOBAHHOCTHIO MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTHUKH,
MOHUMAHUEM MAaTeMaTHYCCKOW HAayKH Kak c(epbl 4eIOBEUECKON NeATeIbHOCTH,
ATAroB €€ Pa3BUTHUS M 3HAUUMOCTH JJI Pa3BUTHUS ITMBWIN3AIIUU; OBJIAJECHUEM
A3bIKOM MAaTE€MATUKU M MareMaTH4eCKON KyJIbTYpOl KaK CpPEICTBOM MO3HAHMS
MHpa; TOTOBHOCTHIO OCYIIECTBJISITh HPOCKTHYIO M HCCIEA0BATEIbCKYIO
NeATeNIbHOCTh MHAUBHUIYaJIbHO U B TPYIIIE.

METAHNPEIMETHBIE PE3VJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MTPOTpaMMBbl y4eOHOTO MpEeaMeTa
«MareMaTuka»y XapakKTEpH3YIOTCS OBIAJACHHEM YHHBEPCAJIbHBIMH
NO3HABAMENbHBIMU  OClCMBUAMU, YHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU
OelCmeUusMU, YHUBEPCATbHLIMU PESYISAMUBHBIMU OeUCTNEUSIMUL.

1) Vnusepcanvnvie noznasamenvnvie Oeiicmsus, obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00y4arowuxcs (0ceoeHue
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Memo008 NO3HAHUA OKpYHcarueco Mupda;, HNpUMeHeHUue JL02U4eCKUX,
ucced08amenbCeKux onepayutl, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBsie noruueckue AeUCTBUS:

* BBISABIATh U XapakKTepU30BaTh CYIIECTBEHHbIE MNPHU3HAKU
MaTeMaTu4eCKuX OOBEKTOB, MOHATUN, OTHOIICHUM MEXIY MOHSITHSIMU;
(dbopMyIUpOBaTh ONPEACICHUS TIOHITHI; yCTAaHABINBATH CYIIECTBCHHBIN
OpU3HAK KJIacCU(pUKALUM, OCHOBaHUSA JUIsi O00OOIIEHUS U CpaBHEHUS,
KPUTEPUH MPOBOIUMOTO aHAIN3a;

* BOCHpPUHUMATH, (GOPMYITUPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAUTEIbHBIC M OTPHIATENbHBIC, CIWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

* BBISBISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H U
npoTuBOpeurs B (¢akTax, MAAHHBIX, HAOMIONCHUSIX W YTBEPKICHUSIX;
npeajaratb KPUTEPHUHM sl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

* JenaTh BBIBOABI C MCIOIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

* IpPOBOJAUTH CAaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPXKJICHHUUN (mpsiMble U OT NPOTHUBHOTO), BHICTPAHWBATH
apryMEHTAITUI0, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHbIE CYXKJIEHUS U BBIBOJIbI;

* BBIOWpaATh CMOCO0 perieHus yuyeOHoU 3amaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOWpATh HAWOOJEE MOMXOMSIIMHUA C YyUETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).

bazoBrie uccnenoBarenbCcKkue qeHCTBUS:

* HUCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKUN HHCTPYMEHT
MO3HaHUS;, (POPMYITHPOBATL BOMPOCH], (HUKCUPYIONTHE MPOTHBOPEUHE,
npoOiieMy, yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OpPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;

* IPOBOJUTH CaMOCTOSATECIBHO CIJAHUPOBAHHBIA DKCIECPHMEHT,
UCCJICIOBAHKME I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4eCcKOTro
0o0BbeKTa, SBIEHHS, MPOILECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SBJICHUSIMH, ITPOIIECCAMU;

* caMoOCTOATENIbHO (GOPMYJIUPOBATH OO0OOIIEHUS U BBIBOJABI IO
pesyapTaraM MNpPOBENEHHOTO HAOMIOACHUS, HCCIENOBAaHUS, OIICHUBAThH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIBTaTOB, BBIBOJAOB M 0000IICHUH;
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* IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpoIlecca, a TAKKE BBIJIBUTAThH
MIPEATIONIOKECHHS O €70 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanuei:

* BBIBJIITH JAeUIMTHI HHPOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETA
Ha BOIIPOC U ISl PEIICHHS 3a]1a9H;

* BeIOMpaTh WHPOPMAIMIO M3 HCTOYHUKOB PA3JIUYHBIX THIIOB,
aHAJU3WPOBaTh, CHCTEMATH3UPOBATh M HHTEPIPETHUPOBATH
uH}OpMaIIUIO Pa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS;

* CTPYKTYypHUpOBaTh HH(MOpMAIUIO, TMPEACTABIATh €€ B Pa3IUYHBIX
dbopMax, HILTIOCTPUPOBATH TPAPUIECKH;

* OoIleHHUBATh HAAEKHOCTh HHPOPMAIMU IO CAMOCTOSITEIBHO
c(hopMyIHPOBAHHBIM KPUTECPHSIM.

2) Vuusepcanvnvie KOMMYHUKamueHuwvle Oelicmeus, o0Oecneuyusarom

chopmMUpoBAHHOCHb COYUANBHBIX HABLIKOB 00)UAOUSUXCHL.

Oo6menue:

* BOCHpUHHMATh W (GOPMYIHPOBATH CYXJCHHUS B COOTBETCTBHH C
YCIOBUSIMH W TICJISIMH OOIIECHHSI; SICHO, TOYHO, I'PAMOTHO BBIpaKaThb
CBOIO TOYKY 3pEHHMS B YCTHBIX W TIMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 10 XOJy PEIICHHs 3a/1a4¥, KOMMEHTHPOBATh IOJYYCHHBIN
pE3yIbTar;

* B Xone OOCYXJEHHsS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXaaeMOit
TEeMBI, MPOOJIEMBI, pelaeMoi 3aJlauM, BbICKAa3bIBaTh WJICH, HAIlCICHHBIC
Ha TIOMCK pPEMNICHUS; COMOCTAaBIATh CBOM CYXICHUS C CYXICHUSIMH
JIPYTHX YYaCTHUKOB JHAJIOTa, OOHApY)XKMBaTh pa3IMude WU CXOACTBO
MO3UIIMI; B KOppeKTHOW (opme ¢GOpMyITHpoBaTh pa3HOIIIACHs, CBOM
BO3PAKCHHS;

* NMpEeACTaBISATH pE3YyJbTAaThl pPEIICHUS 3ajJadu, JKCIEPUMEHTA,
UCCIeIO0BaHMUs, IPOEKTAa; CaMOCTOSATEJIbHO BBIOUpaTH ¢opmar
BBICTYIJICHUS C Y4€TOM 3ajlad NPE3EHTAIlMd M OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyaHU4€ECTBO:

* MOHMMATh M HCHNOJb30BaTh INMPEHMYyIIeCTBAa KOMaHIHOW H
WHIUBUyaJIbHOW pa0OThl MPU PEIMICHWH YYeOHBIX 3ajad; MPUHUMATH
IIeJb COBMECTHOW JEATEIbHOCTH, NJIAaHUPOBATH OPTAHHU3AIHUIO
COBMECTHOM paboThI, pacHpeneisaTh BHALI padOT, JOTOBApUBATHCH,
o0CyXIaTh MpoIllecCc U pe3ynabTaT padoThl; 0000IaTh MHEHHS
HECKOJIbKUX JTIO/ICH;
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* y4acTBOBaTh B TPYyHIoBbIX (opMax paboTel (0OCYyX)aeHUs, OOMEH
MHEHUN, «MO3TOBBIE WITYPMBD» M WHBIC); BBITIOJHATH CBOIO YacTh
paboThl W KOOPAMHHMPOBATH CBOM JCHCTBUS C JPYTUMH YICHAMH
KOMaH/Ibl; OIIEHUBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT IO
KpUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

3) Vnueepcanvuvie pecynamugHnwvlie Oelicmeus, 0Oecneyusaom

GopmuposaHue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanusi:

COCTaBIIATh IIJIaH, AJTOPUTM PEIICHUS 3aJadd, BHIOMPATH CIOCOO
pelieHnss ¢ y4ETOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBaTh M KOPPEKTHUPOBATh BapHAHTHl PEIICHUNA C YUYETOM HOBOM
uHbOpMaIIIH.

CaMOKOHTPOIIB:

* BIAaJCTh HABBIKAMHU IO3HABATEIBHONW peQUIeKCHUH KaK OCO3HaHHS
COBEPIIIAEMBIX JIEUCTBUI U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BIIaJIeTh CIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJS Tmpolecca u
pes3yibTaTa pelieHusl MaTeMaTHIeCcKon 3a1auu;

* TpenBHUIIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUU
3a/ladl, BHOCUTh KOPPEKTUBBI B JCSATEIHHOCTH HAa OCHOBE HOBBIX
00CTOSATENLCTB, MaHHBIX, HAWJCHHBIX OIMHOOK, BBISBICHHBIX
TPYAHOCTEM;

* OIICHUBATh COOTBETCTBHUE pe3yJibTaTa IIEIM W YCJIOBHUSM, OOBSCHATH
MPUYHHBI JOCTIKCHUS WM HEAOCTIKECHUS PE3YJbTaTOB JEATEIHLHOCTH,
HAXOJIUTh OMIMOKY, JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3VYJIBTATDBI

OcBoenue ydeOHOTrO Kypca «Anredpa W Hadajla MaTeMaTH4YeCKOTO
aHajn3a» Ha ypOBHE CPEIHEro oO0IIero oOpa3oBaHUsS JOKHO OOECIeYnBaTh
TOCTIKCHHE CIISIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIBTATOB:

10 KUIACC

Yucsia v BHIYUCITIEHUS

OnepupoBaTh TMOHATHSIMH: PAIMOHAIBHOEC W JICHCTBHTEIBLHOE YHCJIO,
OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOIIEHTHI.

Beimonusate apudpmMerndeckue omnepanuu ¢ PalUuoOHAIBHBIMH H
JCHCTBUTEILHBIMY YHCIAMHU.
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BeinonHsATh npuOIMKEHHBIE BBIYUCIEHUS, HUCIOJb3YysS IMpaBuia
OKpPYIVIEHUS, 1€JIaTh IPUKUIKY U OLEHKY PE3yabTaTa BHIYUCICHUI.

OnepupoBaTh NOHATHSIMH: CTENEHb C LEIbIM MTOKA3aTeIeM; CTaHAapTHas
dopMa 3anucu JEHCTBUTEIBHOIO 4YHUCIA, KOPEHb HATypaJlbHOM CTEINEHH;
UCIIOJIb30BaTh MOAXOAAIIYI0 (OopMy 3amucu JCHCTBUTENBHBIX YHMCEN IS
pELIeHHs IPAKTUYECKUX 3a]a4 U IPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCHMHYC M TaHI€HC MPOU3BOJIBHOTO
yIja; HCIO0Jb30BaTh 3alHUCh MPOU3BOJBHOIO Yyrja d4epe3 oOpaTHbIE
TPUTOHOMETpPUYECKUE (DYHKITHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE,
palMOHalbHOE, UPPALMOHAJIBHOE YpPaBHEHHUE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPABHEHHE;

BrlnonsaTs npeobpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUYECKUE YPABHEHHSI.

BremonHsaTs npeoOpa3zoBaHusl HENbIX, PAlMOHAIBHBIX U UPPAMOHATBHBIX
BbIpA)XE€HUNW U pelaTb OCHOBHBIE THIIBI IEJIbIX, palMOHAaJIbHBIX U
UPpAaLMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHsATh ypaBHEHUsS M HEPABEHCTBA I PELICHUS MaTeMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U peajbHOM KU3HU.

MopnenupoBaTh peajbHble CUTyallud Ha SI3bIKe aareOpbl, COCTABIATH
BBIDAKECHHSI, YPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/a4M, HCCIEI0BaTh
MOCTPOECHHBIE MOJIETU C UCIOJIb30BAaHUEM aIlapara ajareOpsl.

DYyHKIUU U TPapUKH

OnepupoBarh NOHATUAMU: (PYyHKIUS, CIIOCOOBI 3aaHUs PYHKLINU, 00JIaCTh
OTIPE/ICIICHHS] U MHOXKECTBO 3Ha4eHHW (YHKIUHU, TpaduK (QyHKIHH, B3aHMHO
oOparHble (yHKLIHUU.

OnepupoBarh MOHATUSAMU: UYETHOCTh W HEYETHOCTh (PYHKLUMH, HYJIU
(GYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBarh rpaduku QyHKIMA 1715 pelIeHNs YpaBHEHUH.

CrpouTh W uMTaTh TrpapuKd JUHEHHOW (QYHKIMHU, KBaJIpPaTUUHOU
(GYHKIIMY, CTENEHHOW (PYHKITUH C IIEJIBIM TTOKa3aTeeM.

Hcnonb3oBare rpaduku GYHKIUN UIsI MCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEHN MIPU PELIEHUH 3a/1a4 U3 APYTUX yYeOHBIX MPEAMETOB U pealibHON
’KU3HU; BbIpaxkarh (opMyaamMH 3aBUCUMOCTH MEX/1y BEIUUYUHAMMU.

Havajia MaTeMaTH4ecKOro aHaJm3a
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OnepupoBarh MOHATHSAMHU: TOCJIEAOBATENBHOCTh, apudMeTH4ecKas u
reOMETPHUYECKasi IPOrPECCUM.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaKOIIas T'€OMETpHUYECcKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH reOMEeTpUYECKON MPOrpecCHi.

3a/1aBarh MOCIEI0BATEIPHOCTH PA3IMYHBIMU CIIOCO0AMHU.

Hcnonbp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN W MPOTPECCUU  JUIS
peleHus pealibHbIX 3a/1a4 MPUKJIIAIHOTO XapaKTepa.

MHoKecTBA U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONIEPAIIMU HAJl MHOKECTBAMM.

Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [Jisi OMUCaHUs
peajbHBIX MPOLECCOB W SBICHUM, NMPU PEIICHUH 3aJlad U3 APYTUX YUYEOHBIX
MIPEAMETOB.

OnepupoBaTh MNOHATHUSIMHU: OIpeAEICHUE, Teopema, CIeJCTBUE,
JI0Ka3aTesIbCTBO.

11 KVJIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh NOHATUSAMM: HATypajbHOE, LEJIOE YHUCIO; HUCIOJIb30BATh
IpU3HAKUA JEJIMMOCTH LEIbIX YHUCEJ, pPa3jI0kKEHUEe Yucjia Ha IPOCTHIC
MHOXUTENH JJIs1 PELICHUS 3a/1a4.

OneprpoBaTh NOHATHEM: CTENEHD C PALIMOHAIIBHBIM MOKA3aTEIIEM.

OneprpoBarh MOHATUAMU: JOTrapu(PM dKcia, JECATUUYHBIE U HATypalbHbIE
JorapuMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsTh CBOMCTBAa CTENEHW [Ji MpeoOpa3oBaHUs BBIPAKECHUN;
OIEpPUPOBATH MOHATHUAMU: IIOKA3aTEIbHOE YPaBHEHUE U HEPABEHCTBO; PELIATh
OCHOBHBIE THUIIBI ITOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB.

BoinonHsaTe npeoOpa3oBaHMsl BBIPAXKEHUH, colIepKalluX JIorapu@msl;
ONEpUPOBATH MOHATHUAMM: JIOrapU(PMUUYECKOE YpPAaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB.

HaxonuTe pemenns npocTenmmnx TPUrOoHOMETPUIECKUX HEPABEHCTB.

OrneprpoBaTh NOHATUSMU: CUCTEMA JIMHENHBIX YPABHEHUN U €€ PEIICHHUE;
UCIIOIb30BAaTh CUCTEMY JIMHEHMHBIX YPAaBHEHMM I PELICHMS IPAKTUYECKUX
3a/1a4.

Haxonurte pemeHus nNpoOCTEUIIUX CHUCTEM MU COBOKYNHOCTEH
paLMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
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MonenupoBaTh peasibHbIe CUTyallud Ha S3BbIKE aireOpbl, COCTABIATH
BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA W CHUCTEMBI [0 YCIOBHIO 3aJauH,
MCCJIEZIOBATh IOCTPOCHHBIE MOJIENIM C UCIIONIb30BAHUEM amnmapara anreOpsbl.

DyHKUUM U Tpapuku

OnepupoBarh MNOHATUSAMH: MepHOAUYEcKass (QYHKUHS, MNPOMEKYTKHU
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpeMyMa (QYHKIUHU, HauOoibliee u
HaUMEHbIlIee 3Ha4YeHHUA (YHKIUUM HA TMPOMEXKYTKE;, HCIOIb30BaTh HX IS
uccienoBanus QYHKINH, 3a1laHHON TPaQHKOM.

OmnepupoBarh MOHATUSAMU: TPAPUKHU MTOKA3ATENBHOM, JorapumMuueckoin u
TPUTOHOMETPUUYECKHUX (YHKIIH;, H300pakaTh UX HA KOOPJUHATHOM TIIOCKOCTU
M UCIIOTIb30BATh JUIsl pEIICHUs] YPaBHEHUI U HEPAaBEHCTB.

N300paxkaTh Ha KOOPAUHATHON TIUIOCKOCTH TpaduKu JTHUHEHHBIX
YpaBHEHUU U MCTIONB30BATH UX JUIS PEIICHUS CUCTEMbI JIMHEWHBIX ypPaBHEHUH.

Hcnonb3oBare rpaduku GYHKIUN UIsI UCCIENOBAHUS MPOIECCOB U
3aBHCUMOCTEH U3 APYTUX y4eOHBIX AUCIUILINH.

Hauana mareMaTnyeckoro aHajau3a

OmnepupoBaTh NOHATUIMH: HENpPEepbIBHAA (QYHKIHSA; MPOU3BOIAHASL
(yHKIMY; UCTIOTIB30BATh TEOMETPUIECKH M (PU3MUYECKUI CMBICT MTPOU3BOIHON
JUIS pellieHus 3a1ay.

HaxonuTes mpoOM3BOMHBIE SIEMEHTAapHBIX (PYHKIHMHA, BBIYUCIATH
HPOU3BOAHBIE CyMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIUH.

Hcnonbp30BaTh MNPOU3BOAHYIO Ui HccleloBaHUS (GYHKLIUHM Ha
MOHOTOHHOCTb M JKCTPEMYMBI, MPUMEHSTh PE3yAbTaThl HCCIEAOBAHUSA K
MOCTPOCHUIO TPAPHUKOB.

Hcnonb30BaTh MPOW3BONHYIO JJISl HAXOXKICHHUS HAWIYYIIETO PEIIeHHs B
MPUKJIATHBIX, B TOM YUCIIE COLIMATIbHO-DKOHOMUYECKHUX, 3a/1auax.

OnepupoBaTh TNOHATHUIMHU: TEPBOOOpa3HAasT W WMHTErpaj; MOHUMATh
reOMeTPUUYECKUN U (PU3MYECKUi CMBICT MHTErpaa.

Haxonute mnepBooOpa3Hble 3JIEeMEHTApHBIX (QYHKIUN; BBIYUCIATH
uHTerpai no gopmyne Hetorona—Jleibnuna.

Pemare npuknagHbie 3a1a4u, B TOM YUCIIE COMMATBEHO-YKOHOMHUYECKOTO U
(bu3nYeCKOro Xapakrepa, CpeICTBAMH MaTEMaTUYECKOTO aHAIN3a.
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TEMATHUYECKOE IINTIAHUPOBAHHUE

10 KJIACC

Ne
n/
n

HanmeHnoBanue
pa3nesioB U TeM
MPOrpaMMbI

MHoxxecTBa
palroOHAIBHBIX U
NEUCTBUTEIBHBIX

YHUCCII.

DarrrrAarramr yrr va
DyHKIMU U
rpaduku.

CreneHs ¢

Apudmernuecku
11 KOpeHb N—OH
CTEIEHH.

WppanoHaibHbl

DopMyiIbl
TPUTOHOMETPHHU.
Tpuronomerpuu

IlocaenoBarennH

OCTH U

[ToBTrOpeHue,
0000111eHHE,
CHUCTEMaTU3ALIHS

OBIIEE
KOJIMYECTBO

KoaudecTBo 4acos

Bcer

(1)

14

18

22

68

Kontpoabn

ble padoThl

IIpakTH4eck

ue padoThl

DJIeKTPOHHbIE
(mudposbie)

oﬁpasonaTeJleble

pecypcebl

bubaunoreka [IOK
https://m.edsoo.ru/
1568aba3

bubmaunoreka [IOK
https://m.edsoo.ru/
1568aba3

bu6muoreka [IOK
https://m.edsoo.ru/
1568aba3

bu6moreka [JOK
https://m.edsoo.ru/
1568aba3

bu6muoreka [IOK
https://m.edsoo.ru/

107,019

bubmaunoreka [IOK
https://m.edsoo.ru/
1568aba3
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11 KJIACC

KoaudecTBo 4acos
Ne HaummeHoBaHnmue

n/ pasieioBuTeM  Bcer Kontpoann  IIpakTmueck

I NnporpamMmsbl 0 ple padoTbl  He padoTbl

CreneHs ¢
palroOHATIbHBIM
MOKa3aTejeM.
IToxazarenpHas

byHKIIHS.
IlokazarennHbIE

Jlorapupmudeck
ast QyHKIIHSL.
Jlorapudmuyeck
Ue ypaBHECHUS U

Tpuronomerpuy
eckue QyHKIUN
U UX Tpa(uKH.

Tpuronomerpuy

[IpownsBoanasi.
IIpumeHeHue

Hurterpain u ero
MIPUMEHEHUS

CucreMsl
ypaBHEHUH

HarypanbHbie u

T EJIbIC YHUCiIa

[ToBTrOpeHue,
8  06oOmenue, 18 2
CHCTEMATU3ALMS
OBIIIEE
102
KOJIMYECTBO 0 6 0

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcebl

bubaunoreka [IOK
https://m.edsoo.ru/
fl11c4afd

bubmoreka [IOK
https://m.edsoo.ru/
fl1c4afd

bubaunoreka [IOK
https://m.edsoo.ru/
fl11c4afd

bu6moreka [IOK
https://m.edsoo.ru/

£11 4.1

bu6mmoreka [IOK
https://m.edsoo.ru/

£11 4.3

bu6mmoreka [IOK
https://m.edsoo.ru/

bubaunoreka [IOK
https://m.edsoo.ru/

£11 4.4

bubmumoreka [JOK
https://m.edsoo.ru/
fllc4afd
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