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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-



MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX 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
MHTEpIIPETalUY MOJTYyUYCHHBIX pe3ynbTaToB. Takue 3aaHus BIUIETCHBI B KAXKIbIN 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 YYEGBHOM IIVIAHE

B y4ueOHOM maHe Ha U3y4YeHUe Kypca ajreOpbl U Hadajl MaTeMaTU4eCKOro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B
Hezemo B 11 kiacce, Bcero 3a 1Ba roga ooydenust — 170 yacos.

B cooTBeTcTBUU C KaJleHAApHBIM YYEOHBIM IUIAHOM-TPa()UKOM, UCKIIOYUB
npasgauunble qHu  29.04.2024, 30.04.2024, 01.05.2024, 09.05.2023, BKIOUUB
27.04.2024, xak pabouuii 1eHb, TaHHAs TporpaMma paccurTaHa B 10 kiacce - Ha
65 yacoB; MPU HOPMATUBHOW MPOAOIHKUTEIBHOCTH y4eOHOro roaa 34 ydeOHbIC
Henenu; B 11 kimacce - Ha 94 yaca (33 yueOHbIC HEJENH).

COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciaa v BIYMCICHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIC W JECATUYHBIC JIPOOHU, MPOIICHTHI,
OeCKOHEUHbIE  TepuoAudecKkue  npodu. ApudMeTHdyecKkue  omeparuud  C
palMOHAJIBHBIMU YUCJIaMU, PE0OPa30BaHMs YHUCIOBBIX BhIpakeHUM. [IpumeHenue
JpoOeil U MPOIEHTOB JJIsSI PEIICHUs NMPUKIAIHBIX 3a/lad U3 Pa3IM4YHbIX OTpacien
3HAHWUU U PEabHOU )KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU Yuciaamu. [IpubmmkEHHbIe
BBIYUCJICHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OIEHKA PE3y/IbTaTa BIYMCICHUMN.

Crenenp ¢ 1ensiM  TokazateneM. CrangaptHas ¢opma  3amucu
JNeUCTBUTENFHOTO uucna. HMcmonp3oBanue moxxonsmied ¢GOpMbl  3aMuch
JEUCTBUTEIBHBIX YHUCEN JIJI PEIICHUS MPAKTUYECKUX 3a7ad U MpPe/ICTaBICHUS
JTAHHBIX.



ApudpmeTnueckuii  KOpeHb  HaTypanbHOM  cremeHu.  [leiictBus ¢
apu(pMETHICCKUMH KOPHSIMH HATYPAJTbHON CTEIICHH.

CuHHYyC, KOCHUHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXXJIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKHE (OPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTox
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaniMOHAIBHBIX YPABHEHW U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEHUE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U PEaIbHOW XKU3HH.

@OyHkuuu U rpadpuku

Oynkums, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumzo
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHoMmerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATCILHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

Apudmernueckas U TeoMeTprIecKasl mporpeccun. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHME mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu HajJ MHOxkecTBamH. Jluarpammel Jiliepa—BenHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMMCAaHUs pPEabHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KJIACC
Yucaa v BIYMCICHUSA
HarypanbHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH LEJIbIX YHACEIL.



Crenens ¢ panmoHadbHBIM NOKa3aTenaeM. CBOICTBA CTENEHHU.

Jlorapudm yucna. JlecaTndHbie U HaTypajIbHbIC JOTapu(MBI.

YpaBHeHNs U HEPABEHCTBA

[TpeoOpa3oBanHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[TpeoOpa3oBaHue BBIPRXKEHUN, COAEpXKAIIUX CTEHNEHH C PalUOHAIBHBIM
MIOKa3aTeJIeM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTesbHbIE yPABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NpUKIaIHbIX 33a4 C IOMOIIBIO
CUCTEMBI JJMHEUHBIX YPABHEHHUM.

CucreMbl U COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 3a]a4 U3 pa3’IMuHbIX o0JacTel HayKU U peasibHOM JKU3HU.

@OyHkuuu U rpadpuku

®yukuus. [lepuonnueckue GpyHkuun. [IpoMexyTku MOHOTOHHOCTH (DYHKITUY.
MakcumMyMbl ¥ MUHUMYMbI (pyHKIuu. HanOosblllee M HavMeEHbllIee 3HAYEHUE
(GYHKIIUM HAa TPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zaTtenbHas u Jjorapupmuueckas GQyHKINU, UX CBOWCTBA U rpauKH.

Hcnons3oBanue rpadukoB GyHKIUN IS pElICHUs YPAaBHEHUM U JIMHEHWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTemMaTH4ecKoro aHajimsa

HenpepriBable pyHKIMH. MeTO MIHTEPBAIOB JUIsl PEIIEHUsI HEPABEHCTB.

[IpousBogHast  Qyukmuu. [eomerpudeckuid ©  (QUSHYECKUNH  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  dJME€MEHTapHBIX  QyHKIUN.  DopMynbl  HAXOXKIACHHS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxxieHne HanbopIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3Ke.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pElIeHUs B
NPUKIAJAHBIX 3aJadax, Uil ONpeNesieHus CKOPOCTH Ipolecca, 3aJaHHOro
dbopmynoit unu rpadpuKoMm.

[TepBoobOpaznas. Tabauia nepBooOpa3HBIX.



Wuterpan, ero reomeTpuyeckuil W (pu3Mueckuil cmbica. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.
IJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 0O0€cCIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPETHEro 00111ero o0pa3oBaHus CAEAYIOMMX JUYHOCTHBIX,
MeTamnpeMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpamMMbl y4yeOHOTO MpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(OpPMHPOBAHHOCTHIO IPAKIAHCKON MO3UIUU 00YyYaIOIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCUHCKOrOo OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeayp TIpakIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCHl U 1p.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJBbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[laTproTyeCcKOE BOCIIUTAHNUE:

C(OPMUPOBAHHOCTHIO POCCUMCKON IPa)KIaHCKON UACHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTHUSX, cpepax
YKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOIO  IMOBEACHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyyILETO.

DcTeTnyecKkoe BOCIUTaHUE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHUMN, PACCYKICHHI; BOCTPUUMYHBOCTHIO
K MaTEMaTUYECKUM acCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oyaymeil mpodecciu W peann3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTH4ecKOMYy OOpa3OBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPH, IMOHUMAHUEM BIUSHUS
COLIMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOIAHON U COIMAIBHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOIeM;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3a1ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPYKAIOIEH Cpeibl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH JJIsi PAa3BUTHUs [UBUIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTHKH ¥ MaTEeMaTUYeCKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NEATEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeUCTNEUAMU.

1)  Vhusepcanvuvie  nosmasamenvHvle  Oetlicmeus,  obecnedugaron
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC  (0CBOeHUe
Memo008  NO3HAHUA  OKpYJcamwe2o  Mupa;  npumMeHeHue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpeJeCHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHUNA (MIPsIMBbIC U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJBL

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEIHCKUA WHCTPYMEHT ITO3HAHWS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBJIMBaTh HMCKOMOE W  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTUJTAHUPOBAHHBIN IKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BHIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBISABJIATH AeUIMTHI UH(GOPMAIMU, JAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOIIPOC U IS PEILLICHUS 3a/1a4u;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUpPOBaTh UH(POPMAIINIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WLTIOCTPUPOBATH TpaduiecKH;

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 110 CaMOCTOSITEIIHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanonuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OOmrenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA IOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIaCcHs, CBOM BO3PAKEHHUS;
IIPEACTABIATh  PE3yJbTaTbl  pELICHHMs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW W MHANBUAYATLHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOM
NEeSATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboT, JOrOBapuBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOErO0 BKJIaja B OOMMA TPOAYKT TIO KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus €

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PELIEHUH 3aa4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJCHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YpOBHE CpeIIHEro OOIIero oOpa3oBaHUs JOJKHO O0ECIeUMBATH JOCTUKEHUE
CJIEIYIOUIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BBIYMCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JAECATUYHAS 1pOOb, MPOICHTHI.

BoeInonHAT,  apupMETUYECKHE  ONepaludd €  paldOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoINONHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3Ys MPaBUIia OKPYTJIEHUS,
JIeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJNBIM IOKAa3aTesIeM; CTaHJapTHAs
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH TEUCTBUTENIbHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKUIHU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palrOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNW M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BrimonHITh MpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAIMOHATBHBIX
BBIPAKEHUH U PEIIaTh OCHOBHBIC THUIIBI LIENBIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JJI PEIICHUS MATEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJayd, WCCIEI0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa anreopsbl.



DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
OTpe/eNeHNs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh PYHKIINHU, HYIH (PyHKLIUH,
IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrpouThk U uuTaTh rpa@UKu JUHEMHON (QPYHKLIMH, KBAAPATUYHON (PyHKIHH,
CTENIEHHOU (PYHKIUU C IIEJIBIM TTOKA3aTeJIeM.

Hcnonb3oBaTh rpaguku  (QyHKIUNA JUIsi  UCCIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX YyYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaxaTh (HOpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAS IPOTPECCHUMN.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarOllasgd TE€OMETPUYECKAs
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PELICHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIllIapar JJIs ONMCAHUs PealbHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTHX y4eOHbBIX PEAMETOB.

OnepupoBaTb  NOHSATUSAMM: ONpENENICHNE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypAJIbHOE, LEJNOE YHCIO; HCHOJIb30BAThH
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCEI, PA3JI0OKEHUE YUCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh NOHATHUAMU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIC
JorapuMsl.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIBHOE YPAaBHEHHE M HEPABEHCTBO; peElIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp peureHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PAlMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenvpoBaTh peanbHbIE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh NOHATHSAMM: MEpUOAUYECKass  (PYHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMH, Hauboibliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATEIbHOH, JIOTapU(PMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKyU JIMHEWHBIX YPAaBHEHUN U
WCIIOJIBb30BaTh UX I PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HKCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
MCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHON JJIsl pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0OBAHUS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; TMOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts nepBooOpa3Hble 31eMEeHTapHbIX QYHKIUI; BBIYUCISATH HHTErpa 1o
dopmyne Herorona—JleitOnuma.

Pemare mpukiianHele 3a7a4d, B TOM YHUCJIE COLUAIBHO-KOHOMMYECKOIO M
(U3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoThI padoTsbI
pecypchl
MHosxecTBa palluOHAJIBHBIX U
1 JICHCTBUTENBbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuu ¥ rpaguku. CTeneHs ¢ 1eabM 6
II0Ka3aTeseM
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 4
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 1 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65 4 0
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
Konrtpoubnsie IIpakTnueckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC
padoThl padoThl

pecypcbl




CreneHs ¢ PallMOHAJIBHBIM ITOKA3aTCIICM.

1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIMH U UX
3 rpaduku. Tpuronomerpuyeckue 9
HEpaBEHCTBA
4 [TpousBoanas. [IpumeneHre mpou3BOIHOM 24
5) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEeHUN 12
7 HarypanbHble 1 1ienbie yncia 6
8 HOBTOP@HHC, 0000111eHNe, CHCTEMaTH3aINs 10
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 94







