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MOSACHUTEJBHASA 3AIIKNCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTeMaTH4YECKOTO aHAIM3a» SBISICTCS OJAHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapIlei HIKOJIbI, HOCKOJBKY, C OHON CTOPOHBHI,
OH O0ecrneynBaeT MHCTPYMEHTAIbHYIO 0a3zy Uil H3y4yeHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, & C APYTrOd CTOPOHBI, (OPMUPYET JTOTUYECKOE M aOCTPaKTHOE
MBIIUICHUE YYalllUXCsl Ha YpPOBHE, HEOOXOJMMOM [IJIi OCBOCHHS KYypPCOB
UH(OpMATHKHU, 00IIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU. B pamkax 1aHHOTO Kypca
ydaluecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas
bopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMI SKOHOMHMKM U OOIIECTBEHHON JKM3HH, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIONB30BaTh UX B MOBCEAHEBHOM >KM3HHU. B Toke Bpems oBlaneHue
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTUHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTHI0, (POPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlUIeHHE. B xone n3ydyenus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHajlh3a B CTapiied IIKOJe ydJaluecs
MOJy4aloT HOBBIA OMBIT PEHICHUS TMPHUKIAIHBIX 3a7a4, CaMOCTOSITEIIEHOTO
MOCTPOCHUS MATEMAaTHYECKUX MOJENeH peajbHBIX CUTyallMid W HHTEPIpETalluu
MOJIYYCHHBIX ~ pEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHUYeCKHUX
3aKOHOMEPHOCTE B TpUpOJie, HAyKe M B HCKYCCTBE, C BbLIAIOIIUMUCS
MaTEeMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc ob6mamaer 3HAUMTENHHBIM BOCIUTATEILHBIM TOTEHIIHAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,
TpeOyroren CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MIPOJIOJKATEITLHOM
KOHIIEHTpAallMi BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.



B ocHOBe MeToanKu oOydeHus anreOpe u HadaiaM MaTeMaTUIeCKOTo aHAIM3a
JICKUT JEATEIbHOCTHBINA MPUHIIUI O0Y4YECHUS.

CrtpykTypa Kypca «Anredpa u Hadajia MaTeMaTHIECKOTO aHAJIN3a» BKIIOYACT
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHUU H3Y4aloTCsl Ha TMPOTSDKCHWHM ABYX JIET OOY4YeHWsS B CTapIied IIKOJIe,
€CTECTBEHHO JIOMOJIHSASA APYT IPyTra U MOCTEIEHHO HACHIIAsCh HOBBIMH TEMAMH U
paznenamu. JlaHHBIA KypcC SIBJISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHMEe HECKOJbKMX  MaTeMaTUYeCKMX JUCHUIUIMH:  anureopa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIU3, Teopusi MHOKeCTB U ap. [To mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEMaTUUYECKUM alapaToM, Yy
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTHh
MaTeMaTUYECKYIO MOJIENIb PEAJIbBHOW CUTYall, IPUMEHATh 3HAHMUS, TIOJIyYEHHBIE B
Kypce «Auredpa W Hadajlla MaTeMaTHYECKOro aHalu3a», [JIs pPEIICHUs
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM MaTeMaTHYECKOM 3ajaud, a 3aTeM
MHTEPIIPETUPOBATH MOTYUCHHBIN pe3yJIbTar.

CopnepxkaTenpbHO-MeTOANYECKass TUHUA «YUucna W BBIYMCICHUS 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mkose ocob0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOUIUX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (POpPM 3aMuCH JIEUCTBUTEIBHOTO YHCIA, YMEHHUE
pallMOHANIbHO BBIMOJHATh JEUCTBUSL C HUMH, JAENaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOJYYalOT HAaBBIKM NPUOMKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIIOJIb30BaHUS MATEMATUUECKUX KOHCTAHT, OI[EHUBAHUS YMCIIOBBIX BBIPAKCHUIA.

JIunus «YpaBHEHUS W HEPABEHCTBA» PEANMU3YETCS HA MPOTSIKEHHH BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MporpaMMBbI
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaleBaIOT
Pa3IMYHBIMM METOJaMU PEIICHMS 1EJbIX, PallMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loiydeHHbIe yMEHUS UCTI0JIb3YIOTCS IPU UCCIIEA0BAHUN
GyHKIHNA C TTOMOIIBIO TIPOU3BOJHON, PENICHUHM TPUKIAJAHBIX 33/ad W 3a7a4 Ha
HAaXOXXJICHUE HAMOOJBIIMX ¢ HAUMEHbIIUX 3HauyeHUW GyHkiuu. JlaHnHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (QopMUpOBaHUE YMEHUI
BBITIOJIHATh pacy€Thl 1o ¢dopMmysnaMm, MpeoOpa3oBaHUs IENBIX, PAlMOHATIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAKECHUH,
collep KaIuX CTermeHn W Jorapudmel. brarogaps m3ydeHuto anredpamdecKkoro
MaTepuaa IpoUCXOIUT ajbHEeHIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO



MBILUICHUST ydaluxcs, (OpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyXJICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BHJIE paBEHCTB U HEpaBeHCTB. Anredpa npejiaraeT 3hPpexTUBHbIC
UHCTPYMEHTBl [UIsI PELIEHUS MPaKTUYECKMX M €CTECTBEHHO-HAYYHBIX 3a]ad,
HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKH.

CopepxarenpHo-MeTOoquYecKass JMHUAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIETACTCS C IPYTUMH JIMHUAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IOCJIEI0BATEIbHOCTh U3YUEHHS MaTepuaia. Mi3yueHne cTeneHHo, oKa3aTeabHOH,
jgorapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKUUH Ul pelIeHUs 3a1ad U3 JPYruX y4eOHBIX NMPEAMETOB U
peanbHOW >KM3HM TECHO CBS3aHO KaK C MAaTeMaTUYECKUM AHAIU30M, TaK U C
pElIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OoubllIoe BHUMAHUE YJIENsSeTCs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pPa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKIHUU, CTPOUTh HUX TpauKu.
Marepnai 3Toi coAepKaTeIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUHN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]ly BEJIMUMHAMU B pa3InyHON (popme:
aHAIMTUYECKOW, Tpaduueckod U cloBecCHOM. Ero wu3yueHue crnocoOCTBYyeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBILIUIEHUS, CIHOCOOHOCTH K OOOOUICHHIO H
KOHKPETH3al1H, UCTI0JIb30BAHUIO aHAJIOTHH.

ConepxarenpHas auHMs «Hauana mareMaTHdeckoro aHaan3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCS] BO3MOXXHOCTh MCCIIEI0BAaTh U
CTPOUTH rpaduKu (PyHKLIUMN, OPEAeNATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOUAAd UTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)kaTelbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEeMaTUYECKUX MOJENEeH peallbHbIX CHUTyalluil, HaXO0XXIEHUs
HaWIy4ylIero PEelIeHUs] B MPUKIAIHBIX, B TOM YHCIIE COUMAIBbHO-I)KOHOMHYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTMUECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHUpPOBaHUIO YMEHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOLIMXCSA pE3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

CopepkarenpbHO-METOAUYECKAs JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
MOCBSILIIEHA  JJI€MEHTaM  TEOpUM  MHOXKECTB. TeopeTHKO-MHOKECTBEHHbIE
MPEICTABIICHUS] TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €€
INPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMATHYECKUE JUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-



MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMAaTHMKA M HWCHOJIb30BaTh €ro A
BBIPAKECHUSA CBOUX MBICIICH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
chopMHpPOBATh HABBIKK MTOCTPOEHUSI MOJICNIEH peabHbIX CUTYaIlu, UCCIIEIOBAHUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHauu3a u
WHTEPIIPETALNH [TOJTYyUYCHHBIX PE3YIbTAaTOB. Takne 3a1aHusl BIUIETCHBI B KAKIBIN U3
pa3AeioB NporpaMMbl, MOCKOJIBKY BECH MaTEpUai Kypca IMHPOKO UCTIONb3YETCS IS
pelIeHNs] TPUKIAOHBIX 3an1ad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
y4aluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJB30BATh AHAJIOTHIO, 0000IATh M KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B IMpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Auredpa u Haudamna
MaTeMaTUYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
B y4ueOHOM maHe Ha U3y4YeHUe Kypca ajreOpbl U Hadajl MaTeMaTU4eCKOro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 daca B
Hezemo B 11 kiacce, Bcero 3a 1Ba roga ooydenust — 170 yacos.
COAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Pannonanpapie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, TMPOIICHTHI,
OEeCKOHEYHbIE  MepHoguYecKkre  ApoOu.  ApupMETHUEeCKHE  OIlepaluu  C
paIrMoHAIbHBIMU YMCIaMU, TPEo0pa30BaHUs YUCIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0ell U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM KU3HH.

JlelictButenpHble  yucia. PanuoHanbHBlE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU Yuciaamu. [IpubmmkEHHbIC
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CrangaptHas ¢opma  3alucu
JNeUCTBUTEIbHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3allUcH
JNEUCTBUTEIBHBIX YHUCEN JJIs PEIICHUS MPAKTUYECKUX 3a7ad U MpPEeICTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJlbHOW  cremeHu.  JleictBusi ¢
apupMETUIECKUMH KOPHSIMU HATYpaIbHON CTEIICHH.

CuHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
aApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUA.



[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUIECKHUE (OPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHEeHUs1. HepaBeHCTBO, pelieHne HepaBeHcTra. Meton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pAIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNE ypaBHEHNUI U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 337134 U
3aJlay U3 pa3JIMvHbIX 001acTe HayKU U pealbHOU KU3ZHH.

DyHKUMH U TPaPUKH

Oynkums, crnocodbl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumzHO
oOpaTHbIe (PYHKIIUH.

OO6nacTb ompeneneHuss U MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HAaKOMOCTOSHCTBA. UETHBIE M HEUETHBIC (DYHKITUH.

CrenenHas (QyHKIUS C HATypallbHBIM U IIEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0ii CTENEHH.

TpuroHoMmerpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEOBATEIHLHOCTEH.
MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmerrueckas ¥ TeoOMeTpUIECKasl Mporpeccu. beckoneuHo yObIBaromas
reoMmerpudeckas mporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcmonb3oBaHWE mporpeccuu st
pELIeHUs pPeallbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, ornepauud Haj MHOxkecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCAaHUS pPeabHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucaa v BIYMCICHUSA

HartypanbHbie u 1ienbie uncina. [Ipu3Haku 1e1MMOCTy HEIbIX YKCel.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudwm gucna. JlecssTuaHbie U HATypajbHbIC JOTapru(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPUDMEI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COMEPKAMUX CTEIEHH C PAIMOHATHLHBIM
MOKA3aTEIIEM.



[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMI. PellleHne MpUKIAaIHbIX 33/1a4 C TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

CucTeMbl M1 COBOKYITHOCTH PallMOHATIBHBIX YPABHECHUN U HEPABEHCTB.

[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUYECKUX
3aJlay M 3aj]a4 U3 pa3InuHbIX 00J1aCTel HAYKU U PeaIbHON KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus. [lepuoanueckue pynkimu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
MakcumMyMbl 1 MUHUMYMbI GyHKIUU. Haunbosblllee W HauMeHbIEe 3HAYCHUE
(yHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

[TokazatenbHas u morapudmuyueckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Ncnons3oBanue rpadukoB GyHKIMN sl pEIICHUsT YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Wcnons3oBanue rpadukoB QYyHKIUN JUIsI UCCIEIOBAaHUS TPOIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEHICHUU 3a7ady U3 JIPYTrUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havaja MaTeMaTH4eCKOro aHajin3a

HenpepoiBabie QyHKIIMKU. MeTO MHTEPBATIOB ISl PEIICHUSI HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. ['eomerpudecknii ©  QU3NYSCKUH  CMBICI
IIPOU3BOJHOM.

[IpousBogHbie  dJeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
MPOU3BOJIHOM CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKITUH.

[IpumMeHeHue Mpou3BOAHON K MCCIENOBaHUIO (YHKLIMIA HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxknenne HanOobIIero 1 HauMEHbIIEro 3HaueHus: QyHKIUA Ha
OTpE3KE.

[IpyuMeHeHUue TPOU3BOTHON JII HAXOXKACHUS HAWIY4Ilero peuieHusl B
NPUKIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
bopmynoii unu rpaduKoMm.

[TepBooOpaznas. Tabiuira nepBooOpa3HBIX.

Wurerpan, ero reoMeTpudyeckuid W (HU3MYECKUN CMBICT. Bpruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnua.

INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydebHOro mpeamera «Marematnka» JODKHO 00€CIeunBaTh
JOCTHKEHHE Ha YPOBHE CPETHETO OOIIEr0 00pa30BaHUs CACAYIOUINX JUYHOCTHBIX,
METaIpeAMETHBIX 1 MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeameTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTHU, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKJICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DuU3NYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pa3a KM3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpynoBoe BocIuTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUH BCEW JKM3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:



C(OPMUPOBAHHOCTHIO IKOJIOTHYCCKOH KYJIBTYPBI, ITOHUMAHUEM BIUSHUS
COIMATBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa HSKOJOTHYECKUX MPOoOJeMm;
OpHEHTalleld Ha NMPUMCHCHHEC MAaTeMAaTHUYCCKUX 3HAHWH JIJIS pElICHUsS 3a1ad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUUN [T OKPYIKAIOIIEH CPEIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOICCTBEHHON MPaKTHKH, ITOHUMaHHUEM
MaTEMaTHYeCKOH HayKh Kak cgepbl YeIOBEUYECCKOW JCSITCIIBHOCTH, ITarlloB e€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs I[MBWIM3AIMW;, OBJIAJACHHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBbI YIEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhwvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OYUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

bazoBble JIorn4ecKue NeUCTBHUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXIYy HOHATHIMH, (DOPMYIHpPOBATH
ONpe/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (opMyIHpOoBaTH W  MPeoOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M W
NPOTUBOpEYMS B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;

e JICNIaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIFOUSHUH TI0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KJICHUH (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apryMEHTAITUIO,



OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIE€HUS U BBIBOJBL;

BBIOMpATh Croco0 permeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUICHMs, BbIOMpaTh HaubOosiee MNOAXOAAIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

BbazoBrie nccnenoBaTebCKue JSCTBUS:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT IMTO3HAHMS,
(opMyIMpOBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, IMpoOIeEMY,
yCTaHaBIMBaTh MCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

POBOJIUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0BbEKTa, SIBJICHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

2)

BBISBIIATH Ne(UIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa Ha
BOIPOC U JJISI pEIICHUS 3a/1au;
BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;
CTPYKTYPHPOBaTh HHPOPMAIIHIO, MPEACTABIATh €€ B pa3IMIHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

Vuueepcanvuvie KOMMyHUKamueHwvle Oelicmsus, 0becneuusarom

ChOPMUPOBAHHOCMB COUUATILHBIX HABBIKOS 0OYUAIOUUXCSL.
OO0wieHue:

BOCHPUHUMATh U (GOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
Y LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJ1a4l, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTaT;

B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEICHHBIE Ha MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHUSIMH JIPYTUX



YYaCTHHKOB JHAJIOra, OOHAPYXUBATh Pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
NpEACTaBIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  AKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3ajia4 MPE3CHTALMHU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

NOHUMATh U UCIIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHON U MHANBUAYaJIbHON
paboOThl MpU pelIeHuH y4eOHBIX 3a/jay; MPUHUMATH II€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenensaTb BHUIbI pabOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax padoThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMHU YJI€EHAMH KOMaH 1bl; OLICHUBATh
KaueCcTBO CBOEro BKJIaJa B OOMMH MOPOAYKT 1O KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Yuusepcanvuvie pecyrisamusnsie oeticmausi, obecneuusarom hopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranu3zanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peuicHus €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
peLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHUH 3a/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
OcBoeHne yueOHOro Kypca «Anredpa U Hayaia MaTEMaTUYECKOTO aHaJi3a
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JTOCTHUKEHUE
CJIETYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
10 KJIACC
Yuciia 1 BBIYMCJIEHUS



OnepupoBaTth MOHATHSAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JACCATUYHAS IPOOb, MPOICHTHI.

Bremonusate  apudmernyeckue — omepanud € palMOHAIbHBIMU U
JEHUCTBUTEIILHBIMU YHCIIAMH.

BomonHaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MIpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJNbIM IOKa3aTesieM; CTaHJapTHAs
dopMa 3amucu JEHCTBUTEIIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENCHH;
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC NMPOU3BOJIBHOIO YIJIA;
MCITI0JIB30BATh 3aMKCh MPOU3BOJIBHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoHaIbHOE, UPPAMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BoimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BbInonHATh MpeoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX W HPpPalMOHAIBHBIX
BBIPKEHUI U PelllaTh OCHOBHBIE TUIIBI LIEIbIX, PALIMOHATBHBIX U UPPALMOHATBHBIX
YPaBHEHUW U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHUSI MATEMAaTUYECKUX 3a]1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallUM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDOKEHMSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/aud, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKH

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3aaHusi (PYHKIMH, 00JaCTh
ONpEJENeHUs] U MHOXKECTBO 3HauYeHM (QyHKIuU, Tpaduk (yHKUHUHU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIMU, HYIH (PYHKIINH,
IIPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pelieHUs] ypaBHEHUH.

Crpoutb M uuTaTh rpaduKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (DPYHKIIUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpaduku (QyHKUMHA IS HCCIAEAOBAHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU; BbIpaXkaThb (pOpMyIaMH 3aBUCUMOCTU MEXy BEIMUYMHAMM.



Hauasa MmaTeMaTH4eCKOr0 aHAIM3a

OnepupoBaTh TMOHATHUSMH: IIOCJIEIOBATEILHOCTh, apudMeTHuecKkas W
reOMETPUYECKasi IPOTPECCHH.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YOBIBalollasgs Te€OMeTpUYEecKast
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUHU.

3ajaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM I PELLICHHUS
pEAIBHBIX 3a]1a4 IPUKJIIATHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMHU HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar AJisl ONKMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

OnepupoBathb MIOHSATUSMMU: OIIpENEIICHNUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTeIbCTBO.

11 KUIIACC

Yuciaa v BBIYMCICHUSA

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, ILEJNOE YHCIO; HCIOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUISL pELLICHUS 3aa4.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBarh MOHATUSIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHW I TPeoOpa3oBaHUs  BBIPAKECHHIA,
ONEPUPOBATH TOHATHUSIMH: TOKA3aTEIbHOE YPaBHEHHWE M HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BoimonHsITh  mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpXKAIIMX JOrapu(MbI;
OTIEpUPOBATh MOHATHAMU: JOTapu(hMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHU U HEPABEHCTB.

Haxonuts penienusi npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUUYECKUX 3a1a4.

Haxomute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajgbHble CHUTYallMM Ha SI3bIKE aireOpbl, COCTaBIATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA W CHUCTEMbI [0 YCIIOBUIO 3aJ1ayH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHUEM ariapara ajareopsol.

DYyHKIUHN U TPAPUKH



OnepupoBaTh TMOHATHUSAMH: TEepUOAMYECKas  (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHM OJKCTpemMyma (yHKIMU, HauOoiblIee U
HavMEHbIIee 3HA4YCHUS (QYHKIMU Ha NPOMEXKYTKE; HCIOIb30BaTh UX s
UCCIeI0BaHUs (PYHKIUH, 3aJJaHHOUN rpaduKoM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATENbHOH, Jorapupmuieckon u
TPUTOHOMETPHUECKUX (YHKIIUN; N300pakaTh UX HAa KOOPAMHATHOW TUIOCKOCTH U
UCIIOJIB30BaTh IS PEIICHUS] YPAaBHEHU U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX JJIA PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUMN.

Hcnonb3oBaTh rpadukd (QyHKIUN 19 HMCCIEIOBAaHUS IPOIIECCOB U
3aBUCUMOCTEH U3 IPYTUX yU€OHBIX AUCIUTLINH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSIMH: HEMIPEpbIBHAST QYHKIIUS;, TPOU3BOIHAS (YHKIIUU;
UCITI0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI MPOU3BOIHON /IJIsl pelIeHuUs
3a1ad.

HaxoauTk npou3BOAHBIEC 2JIEMEHTAPHBIX (PYHKIIHMMI, BHIYUCIISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEJICHHS, YACTHOTO (DYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO JIsI UCCIEOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTAThI UCCIIEIOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO JJISi HAXOXKIACHUS HAWIYUIIEro PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COLIMAIbHO-9KOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh TMOHATUSIMHU: TEpBOOOpa3Hasi W HUHTETpall; TMOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxonuth nepBooOpa3Hbie 2JIEMEHTAPHBIX (YHKIINIA; BRIYUCIATh HHTETPa MO
dbopmyne Herorona—JleliOHuiia.

Pemiaty mpukiaaHele 3aadd, B TOM YHUCJE COIUATbHO-’KOHOMHYECKOTO M
dbu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHOXeCTBa PallMOHAJILHBIX
1 €M CTBUTEIBHBIX YHCell. ParimonaabHbIe 14 1 bubmorexa LOK
s -ra https://m.eds00.ru/1568aba3
YpaBHCHHS U HEPABCHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
IIOKa3aTelieM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1 Bbu6mmoteka [JOK
HppaumnoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edso0o.ru/1568aba3
dopmynsl
4 T le“OI};OMeT nu. TpUroHoMeTpUIECKHE 22 1 bubmorexa LHOK
P PHLIP P https://m.edso00.ru/1568aba3
YpaBHCHHUS
5 IlocnegoBaTenbHOCTH U IPOrPECCUN 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
CreneHp ¢ palioHAILHBIM TI0Ka3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa LOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHU.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
5 HuTterpan u ero npuMeHeHUs 9 bubmorexa LOK
p p https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 CHeremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble u 11enbie yncia 6 bubmmorexa [TOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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