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PaGouas mporpamma 1o ydeOHOMY Kypcy «Anrebpa u  Hadaia
MaTEeMaTHYECKOro aHaiu3a. ba3oBblii ypoBEeHb» Ha YPOBEHb CpPEAHET0 OOIIEro
oOpa3oBaHMsI COCTaBJ€Ha C Yy4YyeTOM paboyeil mporpamMMmbl BOCIHUTAHUS.
BocnuTarenpHblii TIOTEHIIMAT JAaHHOTO ydeOHOro TmpenMera oOecreunBaeT
peanm3anuio OJArONPHSTHBIX YCIOBHHM [UIsl Pa3BUTHS COLMAIBHO 3HAYMMBIX
OTHOIIECHUH 00yYarOIIMXCS U TIPEXK]IC BCETO ICJICBHIX OPUEHTUPOB:

- JIeSTEIHHO BBIPAKAIONIMKA TO3HABATEILHBIE MHTEPECHI B PAa3HBIX MPEIMETHBIX
001acTAX C Y4ETOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTHKEHHA.
- JIEMOHCTPHUPYIOUIMH HABBIKK KPUTHYCCKOTO  MBIIUICHUS, OIpPEICICHHS
JIOCTOBEPHOI HayYHOU MH(POPMAIIUK U KPUTUKH aHTHHAYYHBIX MIPEICTABICHUA.
- Ppa3BUBAIONIMN W TPUMEHSIONIMA HABBIKA HAOIONEHUS, HAKOIUICHUS W
cuctemMaTusanuu  (akToOB, OCMBICIICHHSI OIBITA B €CTCCTBEHHOHAYYHOH U
T'YMaHHUTAPHOM 0071acTsIX MO3HAHMS, UCCIIEOBATEIbCKOM NeITEIbHOCTH.
MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMmma y4eOHOTo Kypca «Anredpa U Hayajla MaTeMaTHYECKOro
aHanu3a» 0azoBoro ypoBHs s oOydaronquxcs 10 —11 kimaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
oOmero oOpa3oBaHus, C YyYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
MPEABIABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, U TPAAMUIMA POCCHUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaja MaTeMaTUYECKOTO aHAIW3a» SBISETCS OJHUM U3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, TMOCKOJbKY, C OJIHOU
CTOpOHBI, OH oOecrne4yrBaeT HMHCTPYMEHTaJIbHYIO 0a3y s H3y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBIIUICHWE YyYallluXCsl Ha YPOBHE, HEOOXOIMMOM Il OCBOCHHS
KypcoB HH(GOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyJIUpyeT CBOU JOCTHKEHHSI B MaTEMaTHIECKOHN (hopme.

Kypc anreOpsl u Hauan MaTeMaTHYeCKOTO aHaIu3a 3aKJIaIbIBAET OCHOBY IS
YCHENTHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHUIUWA SKOHOMUKM U OOILIECTBEHHOW JKU3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJeHUE



aOCTpAaKTHBIMH M JIOTHYECKHM CTPOTMMH MAaT€MAaTHYECKHUMH KOHCTPYKLIHSIMHU
pa3BUBAaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEP)KJICHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTUI0, OPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MblieHHne. B xone u3ydenus
anreOpbl M Havall MaTEMaTHYECKOro aHaiu3a B CTaplield IIKoJe ydJalluecs
NOJIy4atOT HOBBIM ONBIT pPEIIEHUS MNPUKIAAHBIX 3334, CaMOCTOSATEIbHOIO
NOCTPOEHUSI MAaTEMaTUYECKHX MOJENEH pEaIbHbIX CUTyalud W HHTEpIpeTaluu
MOJIyYEHHBIX  pEHIeHWH, 3HAKOMSTCA C  OpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTE B MpUpPOJE, HAyKe U B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENBHBIM MNOTEHIHAIOM, KOTOPBIA
peanu3yeTcsl Kak depe3 y4eOHBIM Marepuall, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 cneuuduky ydeOHON AedaTenbHOCTH,
TpeOyromien CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOJOJKATEIbHOU
KOHLIEHTpPAllMi BHUMaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysbTarT.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AEATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOTO aHAIN3a» BKIIIOYAET
CIIEIyIOIUE COJEPKATEIbHO-METOANYECKUE JIMHUNA: «YHcna M BBIYMCICHUSD,
«Dynkuuun  u rpadpuku», «YpaBHeHUST W HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aroTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusi B CTapiieil 1IKoJie, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEIEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaenaMu. JlaHHBII Kypc — sIBiIseTCS
MHTErPAaTUBHBIM, TOCKOJIbKY OOBEAUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIaJeBaloT BCE Oolee
HIMPOKUM MATEMaTUYECKUM allapaToM, y HUX MOCJIeI0BaTeNIbHO (popMupyeTcs u
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peaJbHOM
CUTyalluM, TPUMEHSTh 3HAHUA, NOJyYeHHbIE B Kypce «Airedpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, JJIs PEUIEHUs CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTUYECKOM 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pe3yJIbTar.

CopepxxarenpbHO-MeTOANYECKasl JIMHUA «YUuCia M BBIYMCIECHHS» 3aBEpLIACT
(dbopMHpOBaHUE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4yaTO B OCHOBHOW mikoJjie. B crapuiell mkone oco0oe BHHUMaHHUE YJEISETCS
(GOpMHUPOBAHMIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIMX B CceOs
UCIOJBb30BaHUE PA3NUYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCTA, YMEHUE
pPAaMOHAIIBHO BBINOJHATh JCHCTBUS C HUMH, JeNaTb HOPHUKUIKY, OLIEHUBATh
pesyapTaT. OOyuarluecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHHM,
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BBITIOJIHCHUS JIEWCTBHM C 4YHWCIaMU, 3allUCAaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEANIU3YETCA HA TNPOTSHKEHHHU BCETO
oOydyeHHMs B CTaplled IIKOJIe, TOCKOJIbKY B KaXJOM pas3feie MporpaMMbI
MPEIyCMOTPEHO PEIlIEHNE COOTBETCTBYIOMIMX 3ahad. OOyuaromuecs OBIaIeBaIOT
Pa3IMYHBIMA METOJAMHM PELICHUs LENbIX, PAUWOHAJIBHBIX, WPPALUOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMUUECKUX ¥  TPUTOHOMETPHUYECKHX ypaBHEHUH,
HEPABEHCTB U UX cUCTeM. [loydyeHHbIE yMEHUS UCTIOJIB3YIOTCS IIPU UCCIIEIOBAHUN
GyHKIMNA C TOMOIIBIO TTPOU3BOAHON, PEIICHUH MPUKIAJAHBIX 3a/lad U 3a7ad Ha
HAaXOXXJIEHUE HauOONBIIMX W HaUMEHBbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTellbHasl JIMHUS BKJIOYAeT B ce0s Takke (QOpMUpPOBAHUE YMEHUU
BBINIOJIHATh Pacy€Thl MO (opmysaMm, NpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
VPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKCHUM,
COJEpKallMX CTENEHU U JiorapuMbl. bnaronaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUST YyYaluxcs, (OPMHUPYIOTCA HaBbIKA JIE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUSA
3aKOHOMEpPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
IIEPEIIETACTCs C APYTUMH JIMHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET
IIOCJIEI0BATEIBHOCTD U3Y4CHHUS Marepuaa. N3yuenue CTEIICHHOMU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUN JJIs pelIeHus 3a7a4 U3 APYruX y4yeOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk U C pElIeHHEeM ypaBHEHUU U HepaBeHCTB. llpu 3TOM Oo0nblIOe BHUMaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpPMyJIaMU 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBATh IMOJYyYEHHbIE (YHKUIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
YU HaBBIKOB, IIO3BOJIIOIIMX BBIPAXKaThb 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpaduueckold M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEHNUIO U KOHKPETU3ALlUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHas JuHug «Hauana MareMaTnyeckoro aHalau3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYyI KaK MaT€MaTHYECKHUX, TaK W NPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYarOIMIMMCsI, Y KOTOPBIX MOSIBISIETCS BO3MOXHOCTh UCCIIEI0OBATh U
CTpOUTh Tpa@uku (QYHKIUH, ONpeAeNnsTh HX HauOONbIINE U HAUMEHBIINE

4



3HAYCHUS, BBIYUCIITH TUIOMAnu (Guryp m oObEMBI TE, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TiporieccoB. JlaHHas comep)kaTtelnbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHUX MOJENeH peanbHBIX CHUTYaIuH,
HAXOXKJICHUS HAWIYYIIEro PEIICHUS B MPHKJIATHBIX, B TOM YHCIE COIHAJIbHO-
HPKOHOMHYECKHUX, 3a/]ayax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaTbHO-TOTHUECKOTO U KPEaTHBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHA pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHHMKE W HCKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIINXCSL pe3ysibTaTaX, IMOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, ¥ UX aBTOpax.

CopeprkaTeabHO-MEeTOANYecKas TUHUS «MHOXECTBa 1 JIOTHKa» B OCHOBHOM
MOCBAIIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. | €OPETHKO-MHOKECTBCHHBIC
MPE/ICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU W Mpeaiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €€
MIPWIOKEHUHN, OHH CBS3BIBAIOT Pa3HbIC MATEeMAaTHYECCKUE AUCITUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO AaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHOKCCTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTHKH W HWCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Havajla MaTeMaTHUYECKOTO aHAN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJCIHUPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOEHUS MOJIEICH peaTbHbIX CUTYAIIHK, HCCIICIOBAHUS
TUX MOJENIe C MOMOIIBIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEPIPETALUN TIOJYYSHHBIX PE3yNbTaToB. Takue 3ajjaHusl BIUIETCHBI B KaXKIbIN
U3 pa3/iesioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHUall Kypca IIMPOKO HUCIIOIb3YETCs
JUTSL peIIeHUsT TIPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAIOT HAONIOAATEeIbHOCTh, YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBATH
npobiemy. [lesrensHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOIECCe M3YUCHHUs BCEX TeM Kypca «Anrebpa u Hadana
MaTEeMaTHYECKOTO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mlaHe Ha HW3ydeHHE Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaenio B 10 kimacce u 3 gaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudmeTudyeckue  omepanud ¢
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPaKTHYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHON CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast GyHKIMS ¢ HATypajbHBIM U 1IeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u niensie yncina. [I[pu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMpuKIIaaHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3uyHbIX 00JlacTeld HayKu U pealbHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuognueckne  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
¢yskun. MakcumyMbl 1 MUHUMYMbl QyHkiuu. HauGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.

Hcnonp3oBanue rpagukoB (GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepoiBHble hyHKIMHU. METO UHTEPBAJIOB JJIsl PEIICHHS] HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKOUA.  DopMysibl  HAXOXKICHHS
MIPOU3BOJHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKLIUM.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxk/ieHue HanbopIero 1 HAaMMEHbBLIET0 3HaueHUsl QYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOAHOM UL HAXOXKICHUS HAWIIY4IlIero pElICHUs B
NPUKIIAHBIX 3aJa4yax, I ONPENEJIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyroii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuid u (uU3MUecKuid cmbica. Bbeluucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO NpeaMeTa
«MareMaTruka» XapakTepU3yrOTC:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHHUS Pa3IMUHBIX CTPYKTYp, SIBIICHHM,
NpoIeAYp TpaxAaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMCHHUEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTyeckoe BOCIMTAHHKE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOILICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
AKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUUA U

OTJIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMEHEHUE MAaTEMaTUYECKWX 3HAHUM ISl pEIICHUs 3a1ad B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKd M  OOLIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HMCCIEAOBATEIBCKYIO AESTEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMUMOTO aHAJIN3a;
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BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

IPOBOAUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TIPOIECCa, a TAKXKE BBIIBUTATH
MIPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmariueii:

BBISBJIATH AepUUINTH MHPOPMAINK, TAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B Pa3InYHBIX Qopmax,
WLTIOCTPUPOBATH TpapuuecKi;
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2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHukamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUAIOUUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh ITOJTY4YEHHbIN pe3yibTar;

B X0/ 00CYKJEHH 3a7]aBaTh BOPOCHI IO CYIIECTBY 00CYKIaEMOW TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh pa3jIMyle U CXOJCTBO MO3UILIMIA; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yjbTaTa PCUICHUA MaTEMaTHYE€CKOU 3aJa4u,
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e TPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOTro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pelaTb OCHOBHBIE THIBI  LEJBIX, PAalUMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.
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MonenupoBaTh peanbHbIE CHUTyalldd Ha SI3bIKE aireOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEeNeNICHNs] M MHOXXECTBO 3HadeHW (yHKIMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonps3oBathk rpaduku GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpadUKU JUHEHHON (PYHKIIMHM, KBAAPAaTUYHON (DyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlasi TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 33aJad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypalbHOE, IE€JI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAITMOHAIBHBIM MTOKA3aTEJIEM.
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OmnepupoBaTh MOHATUAMU: JOrapudM UKCa, ACCITUYHBIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHNS U HEPABEHCTBA

[TpumeHaTh CBOMCTBA CTeNEHM i NpeoOpa3oBaHUs  BBIPAKEHUM;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPABHEHUWE M HEPABEHCTBO; PEIIATH
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe perieHus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHUW U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallUM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3a/Ja4H,
MCCJIEI0BATH MOCTPOECHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara aareopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKU
MOHOTOHHOCTH ~(YHKIMH, TOYKM JIKCTpemMyma (QyHKIUH, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCHOJIb30BaTh HX A
uccien0BaHus PYHKIUH, 3aJJaHHON rpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnonp3oBath rpaduku (QyHKUMHA [UIS HKCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

OnepupoBaTh NOHATUSIMH: HENPEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOIHON JJIsI pEIICHUS
3a1ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISL UCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSAThH PE3YyIbTaThl UCCIEIOBAHUS K TOCTPOCHHUIO TPapUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3a1a4ax.
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OnepupoBaTh MOHATHSAMHU: [E€pBOOOpa3HAasT W  HHTErpall; MOHHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyiie Herorona—JleliOnuia.

PemaTte npukiiagHeie 3a1auv, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMMbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
MHOXxecTBa pallMOHAIbHBIX U
1 JICUCTBUTEIIbHBIX Yncell. PaliioHanbHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1
WppannonanbHble ypaBHEHUs U HEPABEHCTBA
Dopmysl
4 TpUrOHOMETpHH. T pUroHOMEeTpUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1
ypaBHEHUS U HEPAaBEHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeHneHnne Mpon3BOgHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HatypanbHble u nensle uncia 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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